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INTRODUCTION 
In accordance with both the Climate Action Plan1 and National Energy Security Framework2, the Government of 
Ireland’s Department for the Environment, Climate, and Communications (DECC) has committed to developing 
a National Hydrogen Strategy.  
 
To inform the development of this strategy, DECC released a public consultation document3 to gather the views 
of stakeholders and interested parties. The public consultation was open for c. 8 weeks between 12th July and 
2nd September 2022. Submissions were invited on the potential role and opportunities for renewable hydrogen 
in Ireland, and views were sought on c. 50 key questions, which were grouped under the following themes: 

• Hydrogen research, 

• Hydrogen demand, 

• Hydrogen supply, 

• Hydrogen transportation and storage, 

• Export opportunity,  

• Safety and regulation, 

• Supports and targets, and 

• Energy security. 
 
A total of 126 submissions were received. Gavin and Doherty Geosolutions (GDG) were tasked with reviewing 
and summarising these responses under the framework of the REPowerEU Technical Support Instrument (TSI).  

 
This appendix to the main report compiles and sorts the key information received during the public consultation 
under each question posed in the original consultation documentation. It is important to note that this 
document is not intended to be read as a standalone report. It is intended to serve as a reference document, 
which provides a level of detail which sits between that contained in the main report and in the consultation 
responses themselves.  
 
The following table provides an ordered list of the submissions received, and assigns a number to each 
respondent for future reference. To avoid confusion with in-text references from the responses, the referencing 
system adopted herein uses both the respondent number and ID in red. Source formatting is also retained for 
clarity and emphasis. 

 

Respondent 
number 

Respondent ID 

1 Andy Frew 

2 Shane Heffernan, Baringa 

3 Brendan Connolly 

4 Philip Cheasty, Enterprise Ireland 

5 Jim Meade, Iarnrod Eireann 

6 Yvonne Scannell, TCD 

7 Julie Bowe (Source Energie) 

 
1 Government of Ireland (2021) Climate Action Plan 2021. From: Department of the Taoiseach. Available at: 
https://www.gov.ie/en/publication/6223e-climate-action-plan-2021/. 
2 Government of Ireland (2022) National Energy Security Framework. From: Department of the Environment, Climate, and 

Communications. Available at: https://www.gov.ie/en/publication/ea9e4-national-energy-security-framework/. 
3 Government of Ireland (2022) Consultation on Developing a Hydrogen Strategy for Ireland. From: Department of the 
Environment, Climate, and Communications. Available at: https://www.gov.ie/en/consultation/5c087-consultation-on-developing-
a-hydrogen-strategy-for-ireland/. 

https://www.gov.ie/en/publication/6223e-climate-action-plan-2021/
https://www.gov.ie/en/publication/ea9e4-national-energy-security-framework/
https://www.gov.ie/en/consultation/5c087-consultation-on-developing-a-hydrogen-strategy-for-ireland/
https://www.gov.ie/en/consultation/5c087-consultation-on-developing-a-hydrogen-strategy-for-ireland/
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8 Lucinda Ramsay 

9 Ray Cunningham 

10 Fergus McAuliffe, ICRAG 

11 Peter Hynes, A4 Consulting- Mayo Energy Group  

12 Caroline McGarry, Atlantic Economic Corridor Business Forum 

13 Paddy Teahon, Bremore Port 

14 Aiden Doyle, Sligo Chamber of Commerce and Industry 

15 EPA Pauline Wilson 

16 Frank Daly, German Irish Chamber of Industry and Commerce 

17 Not Here, Not Anywhere 

18 Niamh Conroy, NSAI 

19 Tony Shannon 

20 Nguyen Dinh, ABL Company- OWC Submission  

21 Gary Magee, ABO Wind Ireland 

22 Briain Smyth, Aergaz 

23a  Robert Somers, ASL Aviation 

23b Zero Aviva  

24 Confidential Respondent 24 

25 Barry Cowen TD 

26 Eoin McGurk, BnM 

27 Gary Brennan, BOC Gases Ireland 

28 Gillian Kinsella, Bord Gais Energy 

29 Shane Conneely, Chambers Ireland 

30 Emily Riondato, CIE Group 

31 Ciaran Murphy, Codema 

32 Nicola O'Neill, Constant Energy (Part 2) 

33 Confidential Respondent 33 

34 Andrea Carroll, DAA 

35 Rosita Mahony, Donegal County Council 

36 Jeffery Godsell, DP Energy 

37 Ellen McGrath, Dublin Chamber 

38 Dwaipayan Bhattacharya 

39 Lugh O'Braonain, ECI 

40 Errol Close, EirGrid 

41 Dara Lynott, Electricity Association of Ireland 

42 Mark Teevan, Element 2 

43 Kevin Hannafin, Energia 

44a Kieran Lettice, Energy Cork 

44b Energy Cork Decarbonisation Plan  

45 Keith Whirisky, Enterprise Ireland 

46 Confidential Respondent 46 

47 Emily Mulcair, Fingleton White 

48 Helen O'Sulllivan, Flex Power Solutions 
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49 Brid Walsh, Friends of the Earth 

50 Paul Carney, Galetech Energy Developments 

51 Eoghan O'Neachtain, GH2 

52 Good Energies Alliance Ireland 

53 Ellen Ruhotas, Green Marlin Energy 

54 Elaine Baker, Green Party Energy Policy Group 

55 Aideen Darmody, Hydrogen Utopia International 

56 Keith Riley, Hydrogen Utopia International 

57 Georgia Greaves, HyGen Energy, Ryze Hydrogen, and Wrightbus 

58 Declan Fitzpatrick, IAA 

59 Padraig Lyons, IERC 

60 Frank Burke, Irish Energy Storage Association 

61 Charlie Coakley, Irish Water 

62 Joe Harriman, Irving Oil 

63 Mark Jessop, Islandmagee Energy 

64 Norah M Parke KFO 

65 Tim Bills, Mercury Renewables 

66 Michael O'Mahony 

67 Peter Colleran, Nephin Energy 

68 Andrew Keane, NexSys 

69 Noel B Duffy 

70 Toddy Cuthbert, Port of Cork Company 

71 Andrew Reynolds, Reynolds Logistics 

72 Kate Garth, RWE 

73 Senator Alice-Mary Higgins 

74 Confidential Respondent 74 

75 Sonia Haccius 

76 Hugh Kelly, Tom Philips Associates 

77 Utkarsha Chavan 

78 Roger Sweetman, Western Development Commission 

79 Adrian Barnes 

80 Shane Rafferty, Mutual Energy 

81 Darren Carty, Sustainable Flight Solutions 

82 Luuk van der Wielen, University of Limerick 

83 Ben Gascoyne, ZeroAvia 

84 Nicola O'Neill, Constant Energy 

85 Ashley Amato, Cork Chamber 

86 Anna Rourke, CRU 

87 Keelan Keogh, Engineers Ireland 

88 James Blanchard, Enterprize Energy 

89 Ross McNally, ERM on behalf of Shannon Foynes Port 

90 Aidan Flynn, FTAI 

91 Shane Garvey, Galway Harbour Company 
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92 Sean Kinsella, GNI 

93 Jonathan Hogan, HMI 

94 Paul Leahy, H-Wind project 

95 Conor Minogue, Ibec 

96 Catherine Joyce-O'Caollai, Indaver 

97 Sean Finan, Irish Bioenergy Association (IRBEA) 

98 Confidential Respondent 98 

99 Confidential Respondent 99 

100 Rory Monaghan, NUIG 

101 Jane Massy, SGS Ireland 

102 Christopher Barry, Skillnet Ireland 

103 John O'Sullivan, dCarbonX 

104 Catherine Sheridan, EIH2 

105 John Burke, Aircraft Leasing Ireland 

106 Sean McGrenaghan, DLA Piper Ireland 

107 Confidential Respondent 107 

108 James Carton, HyLIGHT 

109 Confidential Respondent 109 

110 Andrew Kelly, New Fortress Energy 

111 John Watters, Shannon Estuary Taskforce 

112 Yvonne Kennedy, Shannon Airport Group 

113 Niall Goodwin, Wind Energy Ireland 

114 Nigel de Haas 

115 Aidan O'Donovan, Hydrogen Renewables 

116 Anne Toner, Hydrogen Ireland 

117 Mark Hanly, Emerald Hydrogen Limited 

118 Anne Toner, Hydrogen Ireland Association 

119 Thomas McHugh, Orsted 

120 Niall McManus, Hexicon AB 

121 Peter Davis, ESB Generation and Trading 

122 Mark Bradley, Scottish Power 

123 John Young, SSE 

124 Joint Committee on Environment and Climate Action 
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SECTION - RESEARCH AND DEVELOPMENT 

1 WHICH AREAS OF HYDROGEN RESEARCH REQUIRE FURTHER EXAMINATION? 

An important issue is to establish the climate changing emissions from the dominant heat provision, that of 
burning fossil gas.  Gas combi boilers emit methane at the start of their frequent hot water cycles. It is important 
that the extent of this pollution is established to justify alternative provisions such as heat pumps with hot water 
cylinders (cylinders which can also use excess REe), heat networks in settlements, gas with a higher hydrogen 
content. Means to balance water flOWC in home central heating radiators should be developed to increase the 
time that any boilers using an elevated hydrogen content are condensing, but also to prepare for heat pumps 
and heat networks, boosting heat output efficiency by reducing average temperatures of water returning to 
boilers, heat pumps, or heat network heat exchangers (1 Andy Frew). 

 
One of the main reasons for our low activity in Hydrogen is the limited number of researchers and companies 
active in the area (4 Enterprise Ireland). 

 
How to scale up electrolysers, largest currently under development is 35MW. How to store large volumes of 
hydrogen (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry). 

 
R&D needs to be carried out on the potential role for the use of upgraded Hydrogen augmented with captured 
CO2 from Carbon Farming and Biogas to replace fossil methane with Biomethane on the Grid and the potential 
to increase the decarbonisation effect of Hydrogen by 25% through the correct implementation of REDii and 
REDiii carbon calculation methodologies by upgrading Hydrogen to an Advanced Biofuel (22 Aergaz). 
 
Ireland, with its late entry into the Hydrogen conversation, will be small player in the field of research in the 
short. Where we do have a natural competitive advantage is in the relationship between our potential 
renewable energy supply, and our low absolute demand. This will facilitate us in becoming a key link in the 
hydrogen chain as it will allow us to fix renewable energy in stable chemistry that can be exploited elsewhere. 
Just as Ireland is not a research powerhouse when it comes to the development of new pharmaceuticals, we can 
still carve out a space for ourselves in the broader industry. In pharmaceuticals our specialism is in 
manufacturing, in Hydrogen – having abundant supplies of Green Hydrogen will make Ireland a natural locus for 
research in the technologies that concentrate, store and ship Hydrogen and downstream products (such as 
Green Ammonia). Furthermore, having a large supply of Green Hydrogen feeding the EU will mean that Ireland 
will have a very low domestic price for Hydrogen and this will facilitate investment in usage cases (29 Chambers 
Ireland). 

 
CIÉ supports research into hydrogen technologies and how they can decarbonise the transport sector by acting 
as a zero carbon fossil fuel alternative for heavy duty vehicles and bridge the gap between battery electric 
technology and renewable energy.  
CIÉ is researching how to deploy, operate, and maintain a zero emissions fleet on a national level as part of our 
commitment to reduce our carbon emissions. Transitioning our fleets requires a comprehensive assessment of 
zero emissions technologies in terms of reliability, operations and maintenance requirements, supply and value 
chains, infrastructural requirements, and a carbon life cycle assessment to ensure the carbon neutrality of each 
energy type.  
The current strategy to transition our fleets relies primarily on battery electric vehicle (BEV) technology to 
replace fossil fuels, however, a key consideration will be the modelling of the expected electricity demands of 
the growing electric bus fleet against Ireland’s grid system capacity. 
In developing a robust hydrogen strategy, the Government would benefit from producing a full energy system 
scenario analysis of a net zero energy system. This analysis should include a range of pathways including direct 
electrification only and other scenarios where alternative energy vectors feature more prominently in the 
national energy mix. Through this study, it is possible to identify the most efficient pathways to net zero, 
understanding the levels of curtailment that the system might face and therefore what options (including 
hydrogen) can be used to negate this. 
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CIÉ is seeking to model the future energy requirements of operations and to optimise energy and fleet 
management for zero emissions via our NexSys research partnership with UCD. This analysis (and future analyses 
by other sectors) would be best informed if an energy system scenario analysis for Ireland was available. 
An area of hydrogen research that would benefit from further study is the role of hydrogen in achieving a circular 
carbon economy in the future. Hydrogen can help reduce emissions by substituting for fossil fuels, recycle 
emissions by adding hydrogen to CO2 to make fuels, and remove emissions by separating and storing carbon 
from fossil fuels (30 CIE Group). 

 
Opportunities for the recovery of waste heat from hydrogen production: Various literature sources suggest that 
the system efficiency of electrolyser plants can increase by 14 to 32% by recovering waste heat 9. There are 
potential opportunities for co- location of hydrogen production and district heating, where hydrogen production 
is sited close to concentrations of heat demand, waste heat could supply heat to homes and businesses and 
offer increased decarbonisation for H2 technology. 
Local-level studies exploring localised sector integration opportunities for Hydrogen Research into the area of 
sector integration is essential for the deployment of hydrogen as technology. The Hydrogen valley / hub 
approach noted in the consultation document could benefit from specific studies into sector integration 
opportunities in these areas and how Hydrogen could integrate into the current and future energy landscape of 
these zones. 
As an example, Codema are currently involved in a project examining the potential for coupling and integrating 
separate aspects of the electricity, heat, and transport sectors. The project will explore how district heat with 
thermal storage, and a separate hydrogen electrolyser, along with curtailed renewable electricity and hydrogen 
end-use applications, can provide an efficient, holistic, and integrated energy system solution. More projects of 
this type will benefit Hydrogen delivery planning (31 Codema). 

 
Hydrogen is very unique, most of the innovation in hydrogen and how and where it can be used are still being 
developed. Other European countries have developed strong policies that involve industry and Ireland should 
be no different. Research for research sake is not ideal, all research & funding should be tied to achieving 
commercial outcomes with significant urgency (32 Constant Energy). 

 
Research into the use of hydrogen for transport and sectors that are difficult to electrify should be of the highest 
priority. Additionally, we need urgent research into the potential and practical reality of developing an 
indigenous supply of hydrogen for the Irish market and to support energy security into the future. A hydrogen 
strategy specific to Ireland should focus on expediting and supporting the development of an indigenous supply 
and market, through innovation but also by identifying where funding and other resources may be required. 
Aviation has the potential to be a high-end user in Ireland, especially in supporting long haul aviation. The World 
Economic Forum (2022) estimated that by 2035, mid-range flights could be powered by hydrogen fuel cells to 
electrify the flight. Lon Haul flights would use hydrogen combustion for power. The aviation industry is already 
working on this type of technology. A secure domestic supply will support the development of a hydrogen 
industry in Ireland (34 DAA). 

 
Research into how best to facilitate the co-location of electrolysers and renewable energy projects from a policy, 
planning and consenting perspective are needed. For the current pipeline of Phase 2 offshore development in 
Ireland to be fully realised, more geographically “footloose” demand (i.e. not in Dublin) is needed, electrolysers 
meet this need and where best to locate these should be explored (e.g. designated hydrogen hubs should be 
further investigated). 
Research into how best to align the role out of electrolysers nationwide with areas of high constraint on the 
electricity network should be investigated and policy progressed to promote the building of new electrolysers 
in areas of high constraints. 
Research into how best to stimulate the maximum amount of demand for hydrogen in the short term is needed 
including an optimum approach to the role out of hydrogen refuelling infrastructure, roll out of dedicated 
hydrogen infrastructure, etc. 
Analysis to be completed on the role of hydrogen boilers, i.e. where direct electrification is challenging and 
hydrogen boilers place in 2050’s net zero energy system (36 DP Energy). 
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EirGrid sees research in the hydrogen space as crucial to enabling the technology to become commercially ready. 
We have recently started collaborating on a pilot project involving a TSO connected windfarm installing a behind 
the meter electrolyser. We are also involved in other research groups in this area including HyLight. 
For electrolysis deployment to continue to grow the trends in clean electricity price and electrolyser system 
capital cost reduction must continue along with continued efficiency and system and stack life-time 
improvements and manufacturing scale up. Additionally, access to reliable and available water sources, 
competition from other low carbon hydrogen production methods, and public acceptance are other 
considerations. 
Moving forward, electrolysis development needs to focus on a number of critical areas such as: 

• Research and Developments focused on electrolysis efficiency, system lifetime, durability, and 
resiliency improvements. Additional areas of research could include integration of markets from 
different sectors, certificates of origin, an forecasting/visibility/controllability/integration with systems 
in control rooms. 
• Another potential topic for research could be utilisation of the Oxygen produced as a by-product 
during hydrogen production. There are indications that “oxygen enhanced combustion” could increase 
efficiency of combined cycle gas turbine (CCGT) running at low output levels and reduce emissions. This 
is an area of great interest for Ireland in the path to decarbonisation. 
• For the more established technologies, a wide portfolio of demonstration projects at larger 
MW scale can help generate substantial information on electrolyser operation, operating flexibility, 
efficiency, and reliability. As well as full-scale capital and operation and maintenance cost number 
accuracy. 
• Direct learnings on individual applications for how to best integrate electrolyser plants with power 
grids for balancing and other grid beneficial operating modes will also be valuable 
• Demand side research to understand the opportunities and limitations to best integrate electrolysis 
technology into the future low-carbon plans of entities across the economy 
• EirGrid recommends the establishment of a Centre of Excellence for Green Hydrogen in Ireland and 
believe this centre would attract talent to Ireland, develop workforce and potential for manufacturing 
facilities which would support the new hydrogen economy in Ireland. 
• Effects and reduction of Nitrogen Oxides (NOx) emissions when burning Hydrogen in gas turbines will 
be worth investigating and the utilisation of the Oxygen produced as a by-product during Hydrogen 
production. 
Finally, a deep dive into the hydrogen readiness review of the existing and proposed conventional 
generation fleet is required. In particular, 
• Which of the existing fleet could accommodate hydrogen or a hydrogen blend as a fuel? 
• For the existing fleet, what needs to be done so it can accommodate hydrogen or hydrogen 
blend as a fuel? 
• What mandatory requirements should be put in place on all new conventional generation plants so 
they are hydrogen ready? (40 EirGrid) 
 

Ongoing research is needed in order to fully understand the impact that increasing concentrations of hydrogen 
will have on gas quality. This research needs to also include other relevant drivers of changes in gas quality 
including but not limited to: 

• GB Hydrogen concentration and its impact on the quality of gas flowing into Ireland 
• Green/Bio Gas and other indigenous injection levels 
• Declining production levels from Corrib and its effect on the balance of gas flowing through the 
interconnector (e.g. increasing imports from GB) 
• LNG injection into the grid It is important to remember the extent to which security of electricity 
supply is dependent on gas fired generation. Gas generation units are very sensitive to sudden changes 
in gas quality. Investigations are needed to ensure there is no risk to security of supply. If investments 
in operational equipment are deemed necessary to allow gas generators to continue operating, it is 
important that as much information as possible is available to inform the technology choice and that 
sufficient support for the required investment is provided. Given the lack of uniformity in gas quality 
across the network it is likewise important that gas quality research models the potential for micro 
(locational) as well as macro level changes in gas quality over the coming decade. 
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Cross Sectoral analysis: The impact of Hydrogen on gas quality is only one example of the wide-ranging impacts 
that a transition to a hydrogen economy can have across the energy system. Research into the management of 
highly integrated energy systems and cross sector coupling to understand critical path issues will therefore be 
important. Otherwise, a potential remains that other unintended consequences of the transition are not 
foreseen in time. Ongoing, independent research into the viability of achieving Ireland’s climate ambitions will 
also be needed, to ensure policy decisions in the hydrogen domain are underpinned by greater understanding 
of the impacts on the wider energy system. 
Health and Safety: Through our Long Mountain and Translink projects, Energia has first-hand experience of 
green hydrogen project delivery. Health and safety is of paramount importance in all infrastructure projects, and 
this is especially true for hydrogen applications given the potential risk to property and life. The complexity of 
health and safety frameworks and standards is significant. This demands highly competent and experienced 
resources. 
Whilst hydrogen is well understood in specific industrial applications, the wide variety of future applications 
requires a thorough and extensive understanding of the risks involved so that policies and standards can be set 
out in advance of project development. That will ensure appropriate mitigations can be put in place. This should 
be a priority for research as it is an enabler for hydrogen industry development (43 Energia). 

 
Skills requirements: In terms of skills, in the near term, many of the potential new offshore wind and hydrogen 
economy jobs are related to the construction sector. Other key skills needed for the offshore wind and hydrogen 
economy include technical roles such as civil and process, electrical, chemical, and geotechnical engineering. 
Alongside support functions in areas like logistics and supply chain management, health & safety and sustainable 
finance. 
The responsiveness of the education and training system to facilitate the development of the workforce with 
the skills and capabilities to meet this demand, will be an important component to delivering on the 
opportunities (45 Enterprise Ireland). 

 
Hydrogen compression – its innovation is lagging compared to other technologies. Water availability vs 
quantities required to meet targets need to be realistically evaluated. How will we have sufficient capacity to 
meet the required 10-12 litres per kg? Largescale storage options need to be evaluated - underground, salt 
caverns or liquified? (47 Fingleton White) 
 
When talking about green hydrogen, the hydrogen produced with energy sourced by renewables, in the last 
decade there has been extensive research to optimize the process of production. Three processes have shown 
greater proximity to optimal results (Kovač et al. 2021): 

• Hydrogen produced from alkaline water electrolysis; 

• Proton exchange membranes; 

• Solid oxide electrolysis. 
Alkaline water electrolysis has been developed enough that it presents competitive efficiencies, and there are 
already megawatt installations available commercially. Within this process the development needed is to include 
only renewables as a source of energy to the production. 
All the processes described have not reached a competitive production cost, as well as the scale to which they 
are economically viable and applicable to all end-use demand. Building the infrastructures needed for the 
production of hydrogen from exiting non-renewable facilities might aid in the direction of reducing these costs. 
Research should focus on the technologies that are already mature, but there is also a need to redistribute funds 
to explore more means of production. Fermentation, photodecomposition and water bio photolysis3 are 
processes that have been studied for years, but due to the complexity of the microbiological cultures, have not 
been given much attention. GEAI suggests funds to be redistributed within universities, relevant industry and 
research and development projects, so that parallel research can be conducted with the aim of finding 
alternative renewable processes, that are suitable for smaller scale applications (Wong and Yin, 2018). 
There are other problematics associated with hydrogen, mainly storage and distribution. There are two types of 
storage: physical based and material based (Energy Gov, 2022). GEAI believes both should be considered. 
Physical based storage includes hydrogen stored as a compressed gas, cryogenic compressed gas or as liquid 
hydrogen. The challenges associated with this type of storage is the low volume density of hydrogen as a gas, 
and safety concerns regarding high pressure gas leaking, respective combustion probability and impact it could 
have in surrounding communities. Compressing and liquifying hydrogen is energy demanding, one of the reasons 
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why the energy that sources these technologies must be renewable. Material based storage presents the 
obvious advantage of reducing leakage risk as well as energy consumption during the transformation process (Li 
and Cao, 2022). 
Solid storing hydrogen alternatives include absorbents, liquid organics, hydrides, and chemical hydrogen. For 
the last almost two decades studies have been conducted to better understand the thermodynamic aspects of 
these solutions. (Principi, 2009) GEAI believes that this is a field of research that still has potential. Considering 
the need to develop the technology for production, storage and distribution even further in parallel with a 
transition to a carbon neutral society, GEAI does not agree that other types of hydrogen from non-renewables 
such as grey, blue, turquoise and pink should be part of the discussion. For their respective end-use, other 
emission neutral alternatives should be proposed. 
Blue hydrogen has indeed been seen as an alternative considering it produces less carbon. However, methane 
emissions are greater. Studies have shown that in recent decades, 25 % of the net warming was due to methane 
emissions (Howarth and Jacobson, 2021) (52 Good Energies Alliance Ireland). 
 
Research and development should primarily be focused on the most important ways green hydrogen can 
contribute to de-carbonisation, including: 

• Research on improving efficiency of conversion of electricity-to-hydrogen 

• Research on improving hydrogen’s efficiency as a fuel in long distance air and marine transport. 
Ireland’s island location and our need for marine and air transport makes us a very appropriate hub for 
such research 

• Research on improving efficiency of hydrogen for electricity generation as a back- up during seasonal 
demand peaks or wind shortages 

• Research on locations and infrastructure for storage of large quantities of hydrogen from season to 
season for purposes of energy security 

While there is always merit in research and development, we would question the allocation of significant public 
resources to R&D in the area of injecting hydrogen into the gas network, given that electrification of heat for 
buildings and of cooking is far more efficient and effective for decarbonisation than use of hydrogen for these 
purposes (54 Green Party Energy Policy Group). 
 
Although quite abundant on earth as an element, hydrogen is nearly always found as part of another compound, 
such as water (H2O) or methane (CH4), and it must be separated into pure hydrogen (H2) to be used as a low 
carbon fuel for direct combustion or for use in fuel cells to power electric vehicles. 
There are several ways to produce hydrogen: 

• Electrolysis; 
• Natural gas reforming; 
• Pyrolysis and Gasification; 
• Renewable Liquid Reforming (eg using ethanol); 
• Fermentation; 
• High Temperature Water Splitting; 
• Photobiological Water Splitting using microbes; 
• Photoelectrochemical Water Splitting. 

Whatever method is used, the primary challenge for hydrogen production is reducing the cost of production 
technologies to make the resulting hydrogen cost competitive with conventional transportation fuels. In order 
to use hydrogen, however, it will be necessary to transport it whether by vehicle or through pipes. It will also be 
necessary to store it. Hydrogen is the lightest of elements, its atom consisting of one proton and one electron. 
It therefore has a propensity to leak through the smallest of fissures and due to its low density must be 
pressurised for cost-effective storage and transportation. This then gives rise to safety issues due to its 
flammability. 
All of these matters require further research and development. 
Hydrogen production is at the centre of HUI’s business. We are concerned, however, that production methods 
that use resources such as water and renewable energy from wind and solar can be counter-productive in times 
of crisis – exemplified by the current 2022 summer period during which across most of the norther hemisphere 
water and energy became scarce and thereby very expensive. 
HUI has therefore concentrated on the extraction of hydrogen from materials that are always abundant – and 
in particular wastes, as this can address not only the production of a low-carbon fuel, but also reduce pollution 
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caused by waste littering around the world and help complete the circular economy by putting material that 
would otherwise be landfilled or just combusted to beneficial use. To do this HUI uses pyrolysis and gasification. 
The use of thermal treatment systems to break down the molecular structure of materials and extract their 
hydrogen content has high potential to address two major issues: 
1) Local and plentiful supply of feedstocks to form the hydrogen source and the ability to do this at a 
community level; and 
2) When waste materials are used in this way and these materials cannot be recycled mechanically for 
whatever reason, it can act to reduce pollution of plastic litter and other wastes by providing value to the 
material and an outlet for its re-use. It thereby also meets the requirements of a circular economy. 
There is a body of research papers that examine the behaviour of such hydrogen-bearing materials under 
pyrolyzing and gasification conditions, but most concentrate on the production of oils and waxes with view to 
producing alternative liquid fuels. Limited work has been with the gas phases and in particular the application 
at industrial scale. 
Whilst HUI is seeking to build its first commercial-scale facility generating hydrogen from plastic at Lanespark, 
Co Tipperary, there is a need for further research and development required to improve the cost-effectiveness 
of the plant and equipment, to optimise production levels and expand the source of materials for hydrogen 
extraction (55 and 56 Hydrogen Utopia Ireland). 
 
One area which requires a more specific focus in the strategy is the use of green hydrogen storage to replace 
wind generation when then there is little or no wind in Ireland for 2-3 weeks. Battery energy storage and other 
technologies can store energy for up to, say, 12 hrs but green hydrogen is seen as the solution for longer duration 
energy storage. This requires research into how this will work in practice and also what needs to be done now 
so that it will be available when needed. Questions to be researched include: 

• How will flexible gas fired generation be modified to run on green hydrogen? This applies to both 
existing plant and new plant installed over the next few years. What, if anything, needs to be done now 
to ensure that new plants can be modified later to operate on green hydrogen? 
• How much such plant will be needed by 2030? by 2050? 
• Is it feasible and cost effective to use fuel cells rather than conventional generation like OCGTs to 
convert the green hydrogen back into electricity? 
• What pilot projects are needed for both fuel cells and modified OCGTs? 
• The overall round trip efficiency converting electricity to hydrogen and then back to electricity is low. 
This does not matter if the electricity used to make the green hydrogen is genuinely “excess”. The 
question is whether additional wind or solar generation capacity will be required specifically to produce 
the green hydrogen which is stored to cover these periods of low wind. This may not be required if 
Ireland has sufficient green hydrogen storage for other purposes as well e.g. for green hydrogen used 
for heat and other purposes in Ireland or for export. If additional wind/solar generation needs to be 
installed for this purpose, the amounts need to be quantified for, say, 2030 and 2050 
• Can some electricity demand, such as certain heat demands, be satisfied directly by green hydrogen 
just at times of electricity shortages? (It implies that producing heat from green hydrogen would be 
more expensive than directly from electricity and would only be a back up to provide security.) 
• Are there other cross sectoral solutions to mitigate against long periods of low wind which include 
green hydrogen in combination with something else such as demand flexibility? In addition to the use 
of green hydrogen for long periods with low wind, how can it be used as a solution to seasonal variations 
in electricity demand and renewable generation? (60 IESA) 

 
Irish Water believes that the quantity, quality, location and carbon intensity of water supply for renewable 
hydrogen production should be a feature of future hydrogen research. 
The utilisation of treated wastewater effluent as a source of water for hydrogen production may also be 
examined as it is available in large quantities nationally and would avoid any contention for water resources (61 
Irish Water) 

 
Hard to abate areas in transport and particularly marine transport (64 Killybegs Fishermans Organisation). 

 
There is considerable outstanding work to firm up hydrogen as a component of the Net Zero solution. The area 
is technically immature in terms of ability to deploy, and costs are high, there are no established business models 
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for the industry and each geographic area and jurisdiction will have their own specific issues that need 
resolution. 
To remain informed and to ensure that plans remain current we recommend that the relevant authority 
maintains a watching brief on technology development in all areas through attendance at conferences, by 
interfacing with industry bodies and through contact with equipment manufacturers and national laboratories. 
We also recommend that Irish entities should participate in some fundamental research as the area has potential 
for significant growth; and involvement in fundamental research will help earn a seat at the table. 
We see the following specific areas as requiring further research. 

a. Blending of hydrogen into the GNI grid including modelling to identify optimum injection points, 
injection rates etc. 
b. Use in the transport sector including rail, fishing vessels and shipping. Focus areas include technical, 
safety, spatial planning and business modelling. Deliverable would be a working proposal to support 
rollout and informed views on routes to increased uptake. 
c. Transport of hydrogen in Ireland in low and high demand scenarios. 
d. Export potential, mechanism and routes. Frame options to participate in the European Hydrogen 
Backbone. Frame options for export from local hubs. 
e. Storage options in low volume and high-volume scenarios. Relative importance of H2 versus other 
energy storage options (e.g., batteries). Suitability of Irish subsurface halite formations for construction 
of caverns. Comparison of saline aquifer vs. depleted gas fields as storage sites (Irish setting, not generic). 
f. Technical feasibility of insitu offshore hydrogen generation in the Atlantic Offshore Wind Production 
Zone 
g. Reducing the cost of hydrogen generation (LCOH) in all Irish settings. 
h. Business incentives for both demand and supply. Alternative business models for start-up and later 
phases. 
i. Development of a ‘Hydrogen Delivery Model’ for Ireland which aligns with and informs ongoing national 
planning on wind, the electricity grid and the gas network (67 Nephin Energy). 

 
An assessment of the pathways to Green Hydrogen for Ireland through assessment of multiple scenarios. This 
analysis requires investigation into the technical, economic and social aspects of transitioning to hydrogen as a 
fuel source. 
Identification opportunities for hydrogen export (e.g. Germany) supported by our extensive renewable energy 
resources, including vast potential for offshore wind as technology matures and becomes more cost effective. 
The development of energy scenarios outlining the potential role of hydrogen in our future energy mix (68 
NexSys). 

 
The hydrogen strategy is predicated on the successful deployment of offshore wind. This is an entirely new 
industry in this country. How the hydrogen will be utilised needs to be understood. Will it be a replacement for 
Gas? The infrastructure is not in place to support this transition. Will it be an export fuel? 
Viability of transporting Hydrogen, or a variant of hydrogen, requires research and the cost of production may 
affect viability. The volume of clean water required in the production of Hydrogen at scale needs to be assessed 
and considered. 
Detailed research should be completed to assess the availability of suitable infrastructure and lands to support 
hydrogen developments. Consideration should be given to the likely Seveso classification of Electrolysis and 
storage facilities and the implications this could have on finding suitable lands for development (70 Port of Cork 
Company). 

 
Extensive array of research globally already to support ongoing development of EU H2 Strategy. To drive Irish 
development we recommend the following research areas: 

• The extent to which offshore wind in Irish waters could be maximised to produce green hydrogen for 
export to mainland Europe and the cost competitiveness of thisversus competitor hydrogen exporters 

• What changes to / amendments to the gas network and storage infrastructure that this would require 
and likely cost and timescales for delivery, including the availability of geologically suitable hydrogen 
storage options 

• Cost effective transport options to export markets  

• Opportunity for hydrogen use in Irish marine and aviation sectors (72 RWE). 
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Renewables should be priority, with R&D around green hydrogen in ancillary or supportive role for 
specified/target end uses (73 Senator Alice Mary Higgins). 
 
Research: The main use of hydrogen in Ireland should be as an energy storage tool for electricity. Research into 
hydrogen should focus on efficiencies in the conversion of electricity to hydrogen, and back to electricity to 
minimise conversion losses. There should also be research into finding or developing suitable storage methods 
and locations. Developing a low or zero carbon fuel for aviation based on a hydrogen mix should also be a high 
priority (75 Sonia Hacius). 

 
Key areas for future research are long-duration energy storage requirements and the decarbonisation of 
dispatchable power generation, based on robust whole system analysis of diverse demand scenarios and 
decarbonisation transition pathways. Finding workable solutions to these issues is essential to delivering security 
of supply within the context of the transition to net zero energy. 
Hydrogen is likely to play a key role in these areas, but the scale of requirements in terms of hydrogen storage 
and production volumes needs to be carefully analysed, and the feasibility of options for transition pathways 
and developing the required volume of large-scale hydrogen storage properly assessed (80 Mutual Energy). 

 
Cork’s research institutes can play a key role in driving forward a cross-sectoral hydrogen research agenda. 
Ireland’s National Hydrogen Strategy should promote research across a range of disciplines to ensure a holistic 
view covering the entire hydrogen value chain and its impacts on Irish communities. 
While of number of areas require further research, Cork Chamber is particularly concerned with the role of green 
hydrogen in energy security, impacts on business, industry and food production, reducing costs throughout the 
supply chain, and the role and potential of designating Cork as a Hydrogen Valley (85 Cork Chamber). 
 
Societal understanding and support for hydrogen infrastructure at a community level: 

• Technical feasibility/value of deploying incremental hydrogen blends of greater than 20% by 
volume in the existing methane gas network (short of conversion to 100% hydrogen) 

• Modelling of pathways for progressive repurposing of the existing Irish methane gas network 
to 100% hydrogen 

• Hydrogen storage and transport vectors: costs, scale, suitability for deployment in Ireland 

• Detailed mapping and characterisation of salt deposit geology in Irish territorial waters, 
assessing suitability for hydrogen storage 

• Potential marine ecology implications of large-scale solution mining of salt caverns 

• Electricity market structures to support the dispatch of water electrolysis in preference to 
dispatch down of wind or solar (grid-based certified green hydrogen production) 

• Modelling scenarios for the spatial distribution of water electrolysis, hydrogen storage and 
hydrogen-fuelled firm electricity generation in Ireland: trade-offs between physical transport 
of hydrogen and transmission of electricity 

• Capacity-type markets to support the deployment of water electrolysis, hydrogen storage, and 
(firm) electricity generation 

• Technical feasibility/value of hydrogen fuel cell vs overhead line electrification of the Irish (all-
island) rail network. 

• Development of national scenarios for migration of industrial heat demands to hydrogen vs 
direct electrification 

• Technology foresight on the role of Hydrogen Fuel Cell (HFC) versus full Battery 

• Electric Vehicle (BEV) technologies in heavy-duty vehicles: risks (if any) of stranded 
infrastructure investments at a national scale (87 Engineers Ireland). 

 
The R&D efforts currently underway by GNI and others in relation to an up to 20% hydrogen blend in the gas 
grid and in existing gas appliances are essential. Even though a 20% blend it does not provide a 20% reduction 
in emissions as a 20% blend rate yields only a 7% reduction in natural gas demand, the use of gas to generate 
electricity will remain an important part of Ireland’s energy supply in the foreseeable future. Considering how 
the gas market is affected by geopolitical issues, risks to the security of supply of natural gas will affect the 
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energy market in the short to medium term, and by injecting biogas derived from agriculture and green hydrogen 
from wind power, Ireland’s security of energy supply will improve (88 Enterprize Energy). 

 
The consultation document implies large scale availability of green hydrogen by 2030, this is frankly too late for 
the transport sector which must decarbonise by 51% to 2030. Many members are already targeting net zero by 
2025 (An Post, DPD) and 2030 (ESB). The time for fresh research was the noughties, now we need action. 
A sense of urgency is needed, academics and industry must work together to provide expertise supported by 
real world experience and this should be encouraged with shorter term more specific grant funding that equips 
industry with answers or choices to specific questions, there is a war on after all. (90 FTAI) 

 
More efficient and better electrolysers and production at scale with an eye to the export opportunity. Develop 
strategies for the optimisation of economically and environmentally sustainable hydrogen supply chains and 
their clustering into hydrogen valleys, building on work currently underway at the University of Galway. Expand 
this work to include supply chains for sustainable sources of CO2, to produce zero emissions renewable drop-in 
hydrocarbon fuels like e-methanol or e-kerosene (91 Galway Harbour Company) 

 
Proposed hydrogen-research Climate Action Plan 2023 Actions: 

1. Actions required to undertake a complete Gap Analysis to identify: 
a. how much green hydrogen is required to support the decarbonisation of Ireland’s 
energy system; 
b. the optimum process for converting intermittent wind into green hydrogen (where 
to produce, store and transport green hydrogen and how to build resilience into the 
process); 
c. how much inter seasonal and localised storage is required at various clusters; 
d. the optimum transport method for getting green hydrogen to end-users. 

2. Ireland’s hydrogen strategy should set out a series of ‘phases’ for the development of Ireland’s hydrogen 
economy, as part of a wider roadmap to net-zero. Action required to develop roadmap. 
3. Action required to identify and deliver the changes (technical, safety, regulatory) required to facilitate up to 
5% hydrogen/natural gas blends at the Moffat Interconnection Point by 2025. 
4. Research is needed into blending and repurposing Ireland’s gas network to support Ireland’s net-zero 
ambitions. 
5. Action required to understand the impact of hydrogen/natural gas blends and 100% hydrogen gas for 
existing natural gas customers connected to the Distribution and Transmission networks including existing gas-
fired electricity generators. 

A complete Gap Analysis should be undertaken into how much green hydrogen is required to support the 
decarbonisation of Ireland’s energy system; into the process of converting intermittent wind into green 
hydrogen; how much inter seasonal and localised storage is required and how this is achieved (where and how 
it is stored) and to identify the optimum (cost effective) transport method for getting green hydrogen to end 
users. This analysis should also include an assessment of storage requirements for short-term, medium-term 
and long-term inter seasonal storage requirements. This complete Gap Analysis needs to be undertaken within 
a range of hydrogen production scenarios and costs as the volume and price of hydrogen will affect its ability to 
decarbonise different end users. This work also needs to take account of the potential for blends of hydrogen to 
already be in the network from the UK gas transmission system where they are currently examining in detail 
how to inject hydrogen into the national gas transmission network. Gas Networks Ireland believes that this 
research, to understand what needs to be done to prepare the network and gas customers for hydrogen blends 
from the UK, should be on the critical path for the development of a hydrogen strategy for Ireland as it is this 
timeline that will drive the safety, technical and regulatory changes required. 
This Gap Analysis will inform further research which is needed across the full hydrogen economy value chain to 
establish the most economic model for Ireland (including production, storage and transport of green hydrogen). 
Research should ideally be undertaken on a prioritised basis i.e. which research is required to understand and 
answer questions relating to the critical path of Ireland’s hydrogen roadmap. Following on from the gas network 
readiness Gap Analysis (hydrogen blends at the Moffat Interconnection Point in Scotland and green hydrogen 
injection), there are additional areas of specific hydrogen research which are applicable to Ireland and a phased 
implementation of a hydrogen roadmap. 
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Further research is required to understand where and how hydrogen clusters will develop, including the 
identification of the optimum sites for green hydrogen production and storage. Research is required around the 
development of key port infrastructure, including repurposing existing gas networks, which will be shared by 
hydrogen customers within clusters. 
A significant amount of research has been undertaken across Europe into how the existing natural gas networks 
could be repurposed to transport hydrogen from a material selection and network management point of view 
and it is now being put into practice in countries such as the Netherlands where they have started the 
construction of a national hydrogen network. 
Gas Networks Ireland has constructed a dedicated off-network testing facility, the Network Innovation Centre, 
at Brownsbarn Citywest, Co. Dublin. The centre can facilitate the testing of distribution pipelines, meters and 
gas with a variety of hydrogen blends. Initial results indicate that at low level blends there would be minimal 
impact on the vast majority of end customers. Modern domestic and commercial gas appliances are designed 
to cope with up to 23% hydrogen blend. 
Blends would be expected to increase in steps over a period of years. These developments would be well flagged 
in advance and more sensitive consumers would have time to adjust their equipment / operations for same. 
Current testing of a range of gas appliances with hydrogen blends at the Gas Networks Ireland Network 
Innovation Centre in Brownsbarn, Citywest in Co. Dublin has shown the impact on appliance emissions to be 
positive (decreased Carbon Dioxide (CO2), Carbon Monoxide (CO) and Nitrous Oxide (NOx) emissions) and the 
impact on appliance performance is generally very modest. Reduced Carbon Monoxide emissions reduces the 
risk of Carbon Monoxide poisoning. 
In order to support and build on this research a detailed study of how increasing levels of hydrogen would be 
integrated into the existing gas network could be optimised in relation to projected supply, storage and demand. 
This would take the form of detailed modelling of the network under different demand and supply scenarios, 
different blend limits, varying storage and interconnection availability. The potential opportunity to export 
hydrogen through an integrated hydrogen backbone (i.e. 100% hydrogen infrastructure using the existing or 
new gas interconnectors would have a significant impact on the hydrogen landscape in Ireland and would be an 
important factor to consider in the development of this research as it would deliver market competition, security 
of supply and demand through cross-border collaboration between European countries including the UK. 
The European Hydrogen Backbone (EHB) initiative, which Gas Networks Ireland was a part of along with 30 other 
infrastructure operators, published a detailed set of maps illustrating how to accelerate Europe’s 
decarbonisation journey by defining the critical role of hydrogen infrastructure. This was based on existing and 
new pipelines with a view to enabling the development of a competitive, liquid, pan-European renewable and 
low-carbon hydrogen market. In addition, Gas Networks Ireland took part in a European-wide study by 
Distribution System Operators on the readiness of Europe’s gas distribution networks. The study, called 
Ready4H2 , found that over 1,000,000km of distribution pipelines are material ready for conversion to pure 
hydrogen. These studies should be considered in the development of the hydrogen strategy for Ireland. 
Other potential areas requiring R&D/solutions include: 

• Study on Energy System Integration potential as set out in Climate Action Plan 2021 
• Development of billing systems for distributed renewable gases 
• Development of blending injection skids for hydrogen 
• Adaptation of the existing gas network infrastructure and operational systems for hydrogen blends 

and 100% hydrogen 
• Further development of a Guarantee of Origin scheme for green hydrogen in Ireland (92 Gas 

Networks Ireland). 
 

Business Models for Low-Carbon Hydrogen: Research should focus on devising effective business models for 
hydrogen production which complement the ongoing efforts to decarbonise the Irish energy sector, and Irish 
industry. This should commence with a hydrogen policy and regulatory review to investigate how strategies to 
drive low carbon hydrogen production and end-use technology uptake can be adapted to Irish market. 
Devising a common European framework of low-carbon hydrogen standards: There is currently no EU standard 
certification system in place for low-carbon hydrogen, and a common framework of standards for hydrogen end-
use technologies such as fuel cells and refuelling stations is also lacking. Irish researchers should seek to 
contribute to ongoing efforts to devise a common European framework of low-carbon hydrogen standards 
covering the whole supply chain, including production, storage, distribution, dispensing and end-use 
technologies. Deployment of a first fleet of hydrogen vehicles in Ireland, supported by domestically produced 
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hydrogen, would provide valuable learnings to be fed into EU policy discussions to ensure that any challenges 
specific to the Irish supply chain are reflected in European legislation. 
2050 net zero energy scenarios for public review: In developing its hydrogen and broader net-zero strategy, 
Government should support research to model granular, to-the-MWh net-zero energy system scenarios to 
inform long-term system planning. These scenarios should model a full spectrum of decarbonisation pathways, 
including high electrification and high hydrogen routes, and should be published on a publicly accessible online 
platform for wider public and industry review. Such a tool would provide a solid evidence base to inform ongoing 
discussions within government and across the Irish economy to determine the most effective strategies for 
delivering Ireland’s net-zero ambitions (93 Hydrogen Mobility Ireland). 
 
Many previous studies have focused on hydrogen production technology, and this area is relatively well-known. 
More research on hydrogen production at a commercial scale is required, i.e. production, storage, and transport 
of large volumes hydrogen, and the availability of suitable subsystems technologies (e.g. water purification, 
compression, drying) at suitable scales and high efficiencies. 
Assessment of the capability of electrolysers to cope with offshore platform movements and development of 
marinised electrolyser plants (including subsystems) for deployment offshore are of major importance. 
Investment as soon as possible in R&D for marine electrolysers and their components, in a physical electrolyser 
test centre, and in demonstration projects is essential to stimulate the development of a regulatory 
environment, thereby giving the required confidence and certainty for industry to develop offshore green 
hydrogen projects. Other areas requiring further study include the economics of hydrogen storage, and optimal 
configurations of hydrogen generation, transmission, storage and point demands in the context of existing 
infrastructure and wind resources (94 H-Wind project). 

 
Hydrogen will play a vital role in helping Ireland meet its very ambitious climate targets. Ibec expects that the 
initial application of hydrogen in Ireland will be focused on replacing fossil fuel use in carbon intensive industrial 
processes that require high temperature heat, and hard to abate parts of the transport system. 
In the transport sector, it will likely be of most value in areas where full electrification is not yet an option or 
cost-effective solution ((heavy goods vehicles, e-fuels, aviation and maritime). It is also possible for hydrogen to 
play a role in reinforcing the roll out of wind power in the electricity system by providing storage solutions and 
dispatchable generation (95 IBEC). 

 
A detailed study is required to determine the costs associated with hydrogen from the identified sources. Study 
is required the realistically determine the most likely uses of hydrogen in the face of competing lower cost 
sustainable sources. Study should also determine if Ireland can realistically store hydrogen in sufficient 
quantities to match supply and demand variation. 
Realistic examination of the timescale for delivery – if at all, of hydrogen into our energy system. Technical 
appraisal of how hydrogen can be incorporated into the gas grid, the effect on equipment pipelines and 
consumers is required. In particular, the incorporation of hydrogen will effect gas measurement and calorific 
values (CV) in metering; this needs to be examined and determined as to how this can operate, what 
infrastructure is transferable and what must be replaced. 
The type of RDDI being carried out in collaboration with research institutes at Belfast Metropolitan College, DCU, 
MaREI (UCG and UCC) and UCD merits further support, in order to bring hydrogen technologies up the 
Technology Readiness Levels’ (TRL) scale (97 IRBEA). 

 
As a leader in hydrogen research in Ireland, we welcome the prominent positioning of research within the 
consultation document. Public funding for hydrogen research should be increased at all stages including 
fundamental discovery, device design, first-of-a-kind deployment, socio-economic studies, and policy studies. 
The current level and timeframe of funding for hydrogen research in Ireland relies heavily on a model of 
precarious employment contracts for early-stage researchers. Due to employment insecurity, these researchers 
frequently leave Ireland to take up more positions elsewhere. This impedes the growth of Ireland’s hydrogen 
knowledge resource. Given the importance of hydrogen in Ireland’s decarbonisation and energy security, we 
recommend the establishment of an interdisciplinary national hydrogen centre of excellence, to better enable 
collaboration between researchers, industry, policymakers, and the public. Key research activities for the 
medium term include: 
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• Development of a national hydrogen roadmap, similar to one developed at the University of Galway 
for the West of Ireland shown in Figure 1, to help determine a coherent direction for hydrogen 
deployment in Ireland. Such a national roadmap would recognise challenges, 
develop paths forward, and maximise synergies in hydrogen supply and demand. 
• Nurture Ireland’s islands as sites for hydrogen innovation. Valentia Island, the Aran Islands, Achill 
Island, Arranmore, and Rathlin Island have published or are publishing hydrogen feasibility studies as 
part of their local decarbonisation plans. This trend is apparent across 
Europe too. 
• Model the role of expedited deployment of hydrogen in Ireland’s energy transition. An example of 
this type of modelling is this recent work by MaREI researchers. 
• Develop strategies for the optimisation of economically and environmentally sustainable hydrogen 
supply chains and their clustering into hydrogen valleys, building on work currently underway at the 
University of Galway. Expand this work to include supply chains for sustainable sources of CO2, to 
produce zero emissions renewable drop-in hydrocarbon fuels like e-methanol or e-kerosene. 
• Strengthen the scientific and technological research on hydrogen technologies, from innovative 
hydrogen production devices, hydrogen storage materials, fuel cells and hydrogen utilisation combined 
with CO2 or nitrogen-containing molecules12,13. 
• Explore the potential for geological storage of hydrogen across the island of Ireland and 
offshore (100 University of Galway). 
 

Test methods for H2 purity (101 SGS). 
 
Ireland can play a key role in setting the research agenda that will incentivise the private sector to innovate and 
bring technologies to the market. That would require a holistic research agenda; a long-term programme to 
cover the entire hydrogen value chain – from storage, transport and distribution all the way to its use. Research 
topics to be further examined are: 

• Hydrogen Production 
• Hydrogen storage 
• Hydrogen national demand and uses 
• Hydrogen export opportunities 
• Hydrogen policies 
• Hydrogen regulations and standards 
• Hydrogen end uses in Ireland. 
• Transport and distribution of Hydrogen 
• Research into the safety and regulatory barriers of converting H2 into Ammonia While a significant 

level of research is being carried out on hydrogen as a renewable energy source (Figure 1) and as 
an energy vector, so far it has focussed on engineering and economics rather than across all 
disciplines (Figure 2). Therefore, Ireland’s National Hydrogen Strategy should promote hydrogen 
research in a diverse range of disciplines to gain a wide view and understanding how the indigenous 
production of hydrogen affects Irish society as a whole (104 EIH2). 

 
Research on the role for hydrogen in a net zero aligned energy system is required to ensure the optimal level of 
ambition is set by the strategy which in turn can unlock the investment required to deliver upon the defined 
hydrogen opportunity. Similarly, greater understanding is required of the most efficient targets and supports to 
kick start the hydrogen industry in Ireland.  
Research is needed to quantify the scale of hydrogen and Electrofuels needed to deliver our net-zero ambition 
by 2050, and the scale of the infrastructure needed to deliver the required green electricity and green hydrogen. 
A roadmap to delivering this critical infrastructure must be set out.  
Whilst the consultation paper acknowledges current research investigating the impacts of hydrogen blending on 
domestic appliances, much greater understanding of any potential changes to gas quality are required in the 
industrial and power generation sectors. It is likely that changes in gas quality will have an impact on the 
operation and maintenance of equipment, which has significant cost implications and in the case of gas fired 
power plants, may compromise power system security if not properly managed.  
Gas quality changes are an example of the wide-ranging impacts the transition to a hydrogen economy can have 
on the wider energy system. Research should be undertaken into the management of highly coupled cross-



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 22 of 412 

sectoral energy systems to better understand critical path issues and to ensure systems-level thinking is central 
to energy transition policymaking. This should be complimentary to the existing research on use case 
identification and the analysis requested as input to the formation of the hydrogen strategy. Whilst the 
utilisation of hydrogen is commonplace in several industrial applications, the wide-ranging emerging use cases 
in the hydrogen economy require further research from a health and safety perspective. Understanding of 
specific use cases enables mitigation measures and regulation to be developed. Wider understanding of the 
health and safety landscape, its importance and complexity are also required by industry and is an enabler of 
hydrogen use case adoption (113 Wind Energy Ireland). 
 
Ireland need: 

● Need net zero 2050 study to quantify Hydrogen needed to complement role of electrification and hence 
set targets for minimum renewables needed  

● Hydrogen subsidy support development must be actioned and released so businesses & investors can 
start to develop economic hydrogen projects. 

● Electrolyser scale up & manufacture & feasibility to locate electrolyser giga factories in Ireland. 
● Hydrogen Hub/Valley development in locations such as Dublin, Galway, Cork, Shannon, Wexford, etc. 
● Hydrogen storage at large scale, e.g. in Saline Aquifers offshore Cork as well as Salt Caverns offshore 

Dublin, Clare and in Northern Ireland and re-electrification. 
● Explore the best routes to produce e-kerosene or e-methanol manufacture from green hydrogen & 

biogenic carbon for aviation fuel  
● Explore the viability of Ammonia production in Ireland for domestic and / or export 

Ireland must understand its position and capability and economics on exporting hydrogen or hydrogen efuels or 
other energy carriers - The REPowerEU plan’s ambition is to produce 10 million tonnes and import 10 million 
tonnes of renewable hydrogen in the EU by 2030 – a substantial increase from the 5.6 million tonnes foreseen 
within the revised Renewable Energy Directive, published in July 2021 (118 Hydrogen Ireland Association). 
 
The hard to abate areas in transport, specifically marine transport (120 Hexicon). 
 
Ireland needs: 
1. There is a need for a Hydrogen Masterplan for Secure Net Zero Energy System to quantify the volume of 
hydrogen needed to complement the role of electrification. 

• Renewables 

• Hydrogen production (GW capacity) 

• Energy storage 

• Zero carbon dispatchable generation required for a secure resilient net zero economy 

• Export opportunities and new industries will increase these targets further 

• Need roadmap for interim milestones. 
2. Hydrogen is a smaller molecule than the likes of methane, meaning it is even more prone to leakage from 
pipelines. Recent research3 has shown that when hydrogen is vented or leaks into the atmosphere, its short-
term global warming potential is significantly higher than previously thought. The climate impacts of hydrogen 
leakage from pipelines and transport vehicles must be understood before there is large-scale commitment to 
transporting hydrogen in this way. 
3. Safety cases can be explored to determine how best to store, handle and transport hydrogen. 
4. Inter-seasonal storage of hydrogen will be required. Important research can be carried out on the suitability 
of geological storage sites to learn how best to construct, operate, maintain and eventually de-commission these 
sites. 
5. Creative research is required to assist in the development of hydrogen hubs and valleys which will be an 
integral part of Ireland’s hydrogen economy. 
6. Port development to support offshore wind and green hydrogen (121 ESB Generation and Trading). 
 
A key area of research that has been identified during the course of our work with respect to the Irish case for 
hydrogen is the attractiveness of Ireland as green hydrogen exporter. Although it is very apparent that the 
generation potential exists, it is less clear what the business case is and how the Irish offering will stack up against 
export competitors in the European neighbourhood and beyond.  
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Research is needed with respect to hydrogen storage solutions in Ireland to develop an understanding and 
awareness of what we have available to us for use in this area, what must be developed, and what possibilities 
must be ruled out when business cases are being developed.  
As outlined elsewhere in this consultation, it would be beneficial to see concentration on establishing an 
understanding of the potential value of green hydrogen to the Irish Energy system (which we believe is 
significant), especially in parallel to understanding Ireland’s storage potential to unlock and maximise system 
value.  

• Finally, looking at more technical areas, we would suggest focused R&D to:  

• improve technology performance of electrolysers including, durability, cost and efficiency.  

• reduce energy consumption of ammonia cracking/LOHC dehydrogenation.  
The development of fuel cells for heavy-duty applications such as trucks (123 SSE). 

 

2 WHAT CAN AN IRISH HYDROGEN STRATEGY COULD DO TO DRIVE INNOVATION? 

Ireland’s Hydrogen Strategy should support and align with the EU’s focus on hydrogen. The consultation paper 
does list the EU policy context but concrete steps and support needs to be put in place to complement the EU 
focus. The Clean Hydrogen Partnership have a budget for Calls of ~€300m annually. Ireland needs to: 

• Set targets for participations and funding success under the Clean Hydrogen partnership calls. 
• Target the development of a number of Hydrogen Valleys both Small and Large Scale projects. 

H2Valleys | Mission Innovation Hydrogen Valley Platform. For example the Clean Hydrogen 
Partnership has a current call open for “Hydrogen Valleys (large-scale) TOPIC ID: HORIZON-JTI-
CLEANH2-2022-06-01” for this call the maximum Clean Hydrogen JU contribution that may be 
requested is EUR 25.00 million. Support mechanisms need to be put in place to target these calls 
over the next few years. 

• To ensure success in these areas Ireland needs to support financially proposal development 
targeting the Clean Hydrogen Partnership Calls. 

• Ireland should consider financial support to successful Clean Hydrogen Partnership projects to 
ensure the longer term national impacts are achieved. (demo projects will be 70% funded by the 
partnership for companies, mechanisms to secure the other 30% could be through the Climate 
Action fund etc) 

• Support Irelands Hydrogen research community to grow and expand. There is an enthusiastic 
research community already in Ireland that, with nourishment, can grow to have a significant 
impact. 

• The EU funding mechanisms for Hydrogen development such as the Clean Hydrogen partnership 
and the innovation fund etc can be used to compliment Irelands activity in hydrogen and act as a 
multiplying factor for achieving impacts. These opportunities should not be missed if we want to 
ensure Hydrogen becomes a significant part of our energy mix (4 Philip Cheasty). 

 
In developing a dedicated Hydrogen Strategy for Ireland, the same should be accompanied by specific 
deployment targets in order to anchor and measure progress within the relevant defined phases as is provided 
for in the EU Hydrogen Strategy, the REPowerEU Plan, numerous European Member State, and international 
hydrogen strategies (7 Source Energie). 
 
Create the legislative climate to drive entrepreneurship in the section. Create Strategic Development Zones for 
energy (energy hubs) along the Atlantic Economic Corridor and provide research funding to Universities and 
Technical Universities located within the AEC (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber 
of Commerce and Industry). 

 
The lack of a traditional Hydrogen industry in Ireland means that the implementation of a strategy can deliver a 
framework that allows for the nascent clusters that are forming to coalesce around regional centres of 
excellence (22 Aergaz). 

 
The focus needs to be on delivering the infrastructure that will be required to service EU demand for large 
volumes of Green Hydrogen. Our electricity networks will need to be developed to facilitate this, and so too will 
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our shipping and port infrastructure. Demonstrating that Ireland is a source of a secure Green Hydrogen is the 
best way to ensure that public and private bodies will have the confidence to invest in research activities here 
(29 Chambers Ireland). 

 
An Irish hydrogen strategy would provide a framework to drive and target essential investment into hydrogen 
research and development on a national level. It could also establish areas of focus for hydrogen research and 
prioritise how hydrogen based technologies should be implemented across Ireland in the coming years. Research 
can be undertaken to concentrate on these areas and drive innovation through the focus on improving energy 
efficiencies, identifying opportunities and initiating projects to accomplish them.  
A hydrogen strategy can also act to foster innovation by generating higher quantities of hydrogen production 
from excess renewables which would allow for trialling and testing on a larger scale, as current hydrogen 
production only allows for a small portion of trialling to be accommodated and hinders the future development 
of hydrogen technologies. 
As a hard to abate sector, road transport would benefit from a specific mobility focused policy to support the 
development of a green hydrogen supply chain and install a hydrogen refuelling station network, thereby 
introducing a new industry in Ireland (30 CIE). 

 
A clear delivery framework and strategic direction for hydrogen development must include defined research 
priorities and directions. This is essential to guide and focus research, development and innovation into areas 
that will most support delivering Ireland’s hydrogen vision. A hydrogen strategy will also help to remove demand 
uncertainty for investors and developers, facilitating research innovation to cascade into business innovation, 
and better project delivery. Codema also believes that a Hydrogen strategy could benefit from a space for citizen 
voice in the innovation and delivery process, to support delivery of solutions and infrastructure that work at a 
citizen level and have public acceptance (31 Codema). 

 
It is important that a hydrogen strategy is not all about big industrial innovation but also facilitates small 
innovation where we create new materials, processes and uses (32 Constant Energy). 

 
The world’s hydrogen research community has solved the main technical issues relating to green hydrogen using 
different electrolyser stack technologies. Improving efficiency of the internal technologies is a current research 
challenge. An accepted efficiency rate of the green hydrogen process is in the range of 30% to store hydrogen 
and convert it back to electricity. Oxygen and Heat are the two main by-products of electrolyser produced 
hydrogen and are normally vented into the atmosphere. Converting hydrogen to electricity produces waste heat 
also. There are two key areas of hydrogen research which require further examination i.e. looking at utilising the 
Oxygen and waste Heat. Combining hydrogen production with building efficiency research is key in aiding 
hydrogen research. Hydrogen, Oxygen, and Heat for the build environment will drive the overall efficiencies of 
hydrogen production upward, and the associated with energy in buildings downward on a trajectory to zero. 
This would help to develop end use demand as the coupling of hydrogen production with building energy 
efficiency and sustainability significantly offsets the operating expenditure and capital expenditure of green 
hydrogen production plants. This can contribute to achieving national energy reduction targets and achieving 
net zero carbon buildings (37 Dublin Chambers). 

 
To drive innovation, the hydrogen strategy should identify suitable pilot projects within Western communities 
whereby hydrogen’s value, safety and convenience can be demonstrated. For example: Rural bus routes trials 
(we have examined the financial viability of these and can demonstrate that FCE Buses will present better value-
for-money than EV Buses), hydrogen in high energy (and or heat) demand in community enterprises, investment 
in maritime hydrogen use (e.g., small vessels <15meters) (39 ECI). 

 
EirGrid welcomes the ongoing development of a hydrogen strategy for Ireland. Our approach to hydrogen, 
particularly on the supply side, will have a significant interchange with the development of the electricity system 
and the role that each can play in the decarbonisation of the economy. 
The hydrogen strategy can play a key role in maximising the benefits of our significant renewable resource and 
realising the domestic and export opportunities of a hydrogen economy, alongside the potential of electricity 
and other commodities. The hydrogen strategy can also ensure the benefits from hydrogen are realised in an 
efficient manner, including the mitigation of the infrastructure required to support it through a plan led 
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approach. Hydrogen will play an important role in the development of the next iteration of EirGrid’s Tomorrows 
Energy Scenarios and will be an important consideration for the next iteration of Shaping Our Electricity Future. 
In that regard we look forward to the publication of this strategy and engaging with subject matter experts to 
establish the range of hydrogen futures out to 2030. We look forward to outcome of the DECC hydrogen strategy 
process and engaging with stakeholders on the future development of hydrogen in Ireland (40 EirGrid). 

 
Setting out the scale and ambition for Ireland is a key requirement of the hydrogen strategy and is an opportunity 
to define a roadmap and framework for the hydrogen industry over the next decade. Like any other sector, it is 
important to understand the potential size of the market before deploying capital and resources for its 
development. Developing a new industry, such as hydrogen, relies on creating policies that stimulate both the 
demand and supply side of the market. In the absence of a coherent strategy, with clear and deliverable 
timelines, the hydrogen industry in Ireland is in danger of suffering from a chicken and egg type problem; 
wherein: 

a) potential producers are reluctant to invest in supply sources due to a perceived lack of demand, and 
b) potential end users are unlikely to invest in new equipment without certainty of secure and affordable 
supply. 

The hydrogen strategy for Ireland must be based on realistic targets that increase the certainty around the size 
of the hydrogen industry in the short, medium and long term, accompanied by the legal and regulatory certainty 
to facilitate and potentially even fast track key hydrogen projects. Only then will these innovative projects have 
the certainty they need to proceed. Energia’s expectation would be that the hydrogen strategy, once finalised, 
would carry a sufficient level of weight such that it would inform local and national planning policies. 
Adherence to the policy would be a material consideration in planning decisions related to either hydrogen 
production or consumption (generation or storage). A sympathetic planning regime, informed by a 
comprehensive hydrogen strategy would go a long way towards promoting more innovative projects. 
Promoting Hydrogen upskilling Whilst the export potential of Ireland's hydrogen industry will be dictated 
predominately by cost and international market competitiveness, there is a significant opportunity for Ireland 
Inc. to export talent, skills and knowledge as the global hydrogen economy develops and gains momentum. This 
will be central to the success of the domestic hydrogen economy and has the potential to contribute on a global 
level. Whilst hydrogen is not new, it will be embedded in new and varied use cases, some of which are likely to 
be unique to Ireland by virtue of our electricity system dynamics, i.e., a small, isolated system with a high 
concentration of variable output renewables. If facilitated correctly, Ireland represents an entire value chain of 
opportunity for new products and services to be developed. The prize will be prompt, affordable 
decarbonisation, with significant value to the Irish economy. As an example of the potential opportunity, 
Northern Ireland-based Wrightbus is already a major player in the hydrogen value chain, exporting hydrogen-
based products and services. A comprehensive hydrogen strategy will dictate the length and depth of the 
hydrogen value chain in Ireland and therefore act as the reference point for all future investment. 
The strategy must provide an opportunity for innovative companies to identify value added products and 
services along this value chain. Setting the parameters of the emerging hydrogen industry goes someway to 
reducing innovation risk in the wider energy transition (41 Electricity Association of Ireland). 
 
Enterprise development needs: 

• Irish enterprise is at an early stage in its engagement with and exploration of opportunities in green 
• hydrogen development, with greater focus currently on near-term opportunities, in areas such as 

electrification. 
• The hydrogen strategy should aim to provide stakeholders, including Irish enterprise, with clarity 

as to the priority development areas and future hydrogen clusters. To support enterprise 
engagement, investment and the building of enterprise capability, the strategy may include 
elements such as high value pilot 

• demonstrations in industrial settings, the parallel planning and development of selected hydrogen 
infrastructure clusters and ultimately the selection of a strategic large scale hydrogen anchor 
projects to initiate hydrogen cluster development. 

• As greater certainty emerges on the pace of development and scale of the offshore wind sector in 
particular, this will lead to greater levels of investment in research and development, 
commercialisation, and, ultimately, investment in new products and services directly linked to 
green hydrogen deployment (45 Enterprise Ireland). 
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Provide confidence in the market to encourage investment (47 Fingleton White). 
 
In terms of target incentives for innovation, such incentives must deliver clear near-term emissions reductions 
for consumers. Network operation and strategic innovation incentives should not be limited to cost and 
efficiency incentives and should integrate sustainability criteria. 
It is crucial that innovation funding is not incorrectly used or intended to extend the life of gas assets which 
would otherwise be phased out as part of eventual system decarbonisation. 
It is important that innovation funding is not used for, and does not become conflated with, advertising by GNI 
or the gas industry. GNI’s Progress Naturally advertising has been criticised for potentially misleading messages 
on current levels of biomethane in the gas grid (49 Friends of the Earth). 
 
The possibility of furthering the research of other means of hydrogen production previously mentioned could 
distinguish the Irish hydrogen strategy. Including and supporting researchers from national universities could 
set Ireland to find innovative alternative technologies that will no doubt contribute to a faster energy transition. 
Since Ireland’s hydrogen demand is different to other member states, a National Hydrogen Strategy would 
benefit from ambitious sectoral targets that would foster hydrogen demand creation and attract FDI that 
requires hydrogen such as fertilisers producers. In addition, in line with the REPowerEU plan, planning and 
permitting processes should be shortened and simplified (53 Green Marlin Energy). 
 
A hydrogen strategy can set the vision for Ireland to move to a net zero carbon economy from which policy and 
targets can be derived and support given to ensure that these targets are met. Without such vision it is likely 
that Ireland will become a follower rather than a leader in this emerging economy.The use of hydrogen as the 
prime provider of energy stands to create a whole new industrial base for the world. This new industrial base is 
still nascent across the world.  It therefore provides Ireland with the opportunity to steal initiative and create a 
new economic base that can be exported globally (55 and 56 Hydrogen Utopia International). 
 
An Irish hydrogen strategy can drive innovation by incentivizing existing production capabilities and 
infrastructure. The development of supporting regulatory frameworks complemented by incentives (such as 
grants or funding) to adapt first of a kind (FOAK) facilities in Ireland through technological readiness levels to 
commercial applications will play an important role in short-term hydrogen growth. Our company has already 
demonstrated this pathway at the Whitegate refinery through the deployment of first-generation biofuels in the 
last decade and more recently with the production of HVO. A progression of this innovation will include 
electrolysers for green hydrogen production, electrofuels (i.e., synthetic e-Fuels) and ammonia. Examples of 
FOAK facility innovations at our refineries are summarized below.  
Hydrogen Electrolyser – Saint John Refinery Recently our company has signed an agreement to purchase a 
hydrogen electrolyser for our Saint John refinery – the first to be used by a refinery in Canada, and an investment 
that will contribute to the company’s commitment to reducing its GHG emissions. Irving Oil’s initial investment 
in a 5MW unit offers the opportunity to explore the role of electrolyser technology in driving emissions 
reductions at the Saint John refinery, while also unlocking important downstream opportunities, making 
hydrogen available for the regional market and establishing Irving Oil as a supplier to the hydrogen market as it 
develops. The electrolyser is expected to be fully operational by late 2023. 
Project REALISE – Carbon Capture, Utilization and Storage at Whitegate Refinery. Irving Oil has joined 17 
organizations in science and industry, across different nations, in a concerted drive to support the refinery 
sector’s decarbonization ambitions. The REALISE Carbon Capture, Utilization and Storage (CCUS) Project, led by 
SINTEF and funded by the European Union’s Horizon 2020 program, focuses on the full CCUS chain – from the 
capture, transport and geological storage to reuse of CO2 emissions. The project seeks to enable CCUS delivery 
by demonstrating the technology, establishing sizable cost reductions, undertaking public engagement and 
assessing financial, political and regulatory barriers. 
As part of the REALISE project, the Whitegate refinery is hosting a pilot, lab-scale plant which captures CO2 from 
multiple refinery stacks using novel solvent. This pilot was delivered to site and commissioned early in 2022 and 
will shortly end its trial period. In addition to the pilot plant, Irving Oil is involved in desktop studies on the CCUS 
lifecycle, including a study to understand the potential of storing carbon from the Whitegate refinery in the 
nearby depleted Kinsale Head gas field in County Cork- Whitegate Refinery Renewable Diesel Production. 
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Our Whitegate refinery began producing renewable diesel in early 2021. Made with renewable feedstock, the 
resulting fuel product has a 90% reduction in GHG emissions when compared to traditional fuels. The product is 
indistinguishable from conventional diesel and can be freely used in today’s vehicles. Feedstocks are sourced 
from within Ireland, as well as the European Union. 
As a transport fuel supplier, we have an obligation to increase the renewable content of the transport fuels we 
produce and thus reduce the GHG emissions from these fuels. These obligations arise from the European Union 
Renewable Energy Directive and Fuels Quality Directive. Production of renewable diesel at Whitegate reduces 
our Scope 3 emissions and sets us on a path towards net-zero by 2050. For example, if we process 400 barrels 
per day of renewable feedstock, it has the equivalent carbon impact of removing 30,000 cars from the road (62 
Irving Oil). 
 
Promoting the development of new technologies and lowering the carbon footprint of industrial sectors e.g. the 
fishing industry (64 KFO). 
 
The generally accepted ways of driving innovation include; 

• development of clear policies on innovation 
• commitments to the private sector including commercial R&D funding 
• targeted investment in the public sector including education and government R&D programs 
• funding of demonstration programs and pilot projects. 

For this hydrogen strategy we would suggest: 
• including innovation as a theme in the Hydrogen Strategy 
• support appropriate pilot projects 
• continue funding of public sector R&D for example the HyLight Project 
• introduce private sector funding for use by industry, developers etc. 
• introduce the concept of funding competitions to drive innovation 
• support the development of an industry body to drive research on deployment etc (67 Nephin 

Energy) 
 
Innovation is driven by research and investment and a hydrogen strategy can provide signal to these 
communities that there are opportunities for innovation and collaboration in areas of both supply and demand. 
The development of testing facilities and demonstration sites would provide the required infrastructure to bring 
the research to higher Technology Readiness Levels (TRLs). The UCD integrated energy lab has the facilities to 
investigate the operation of hydrogen end used devices as well as how green hydrogen production can be 
integrated with a renewable electrical network (68 NexSys). 
 
Practical measures that add clarity to the consenting process and hydrogen infrastructural requirements will 
help drive and finance relevant projects. The strategy should develop clear policies that align with targets and 
timelines. This will require early engagement with key stakeholders such as ports. Consideration should be given 
for a fast tracked consenting process that includes planning permission, foreshore licensing, etc. It is our belief 
that attention should be given to funding of critically strategic infrastructural projects to ensure that the state 
can benefit from this potential opportunity (70 Port of Cork). 
 
We expect the publication of an Irish Hydrogen Strategy to complement incentives on the demand side for fuel 
switching and set out the where and how 2GW of hydrogen production will be used and identify any shortfalls 
in policy and regulation, and what innovative measures can be taken to address these. It could also foster 
innovation on the topic of sector coupling since the hydrogen and the electricity grids will move closer together 
and thus, enhance the stability of an energy system with renewables as its main energy source. What are the 
research priorities for the development of each hydrogen end-use (demand) in Ireland? Research could usefully 
be carried out on identifying the geographical and temporal dispersion of hydrogen needed for transport in 
Ireland and seek to ensure compatibility of hydrogen refuellers across vehicle types with an emphasis on speed 
of fuelling. We would also suggest research into the geographical and temporal dispersion of hydrogen needed 
for non-industrial clustered settings (e.g. agriculture, mining, forestry and distilling) (72 RWE).  
 
How to Promote H2 Use in the world? 
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1. Make industrial clusters the nerve centres for scaling up the use of clean hydrogen. Growing hydrogen 
demand in major industries offers the opportunity to create hubs that bring down the cost of low-carbon 
hydrogen pathways and kick-start new sources of demand. Coastal industrial clusters, co-located near ports, are 
particularly attractive. 
2. Use existing gas infrastructure to help boost low-carbon hydrogen supply and make the most of a 
reliable source of demand. Even 5% blending would create large new hydrogen demand; 100% hydrogen enables 
deep emissions reduction for the long term. 
3. Give focused support to those transport options where hydrogen has most to offer. This could make 
fuel cell vehicles more competitive and promote the development of core infrastructure. 
4. Kick-start the first international shipping routes for hydrogen trade. Lessons from the successful growth 
of the global LNG market can be leveraged. International hydrogen trade needs to start soon if it is to make an 
impact on the global energy system. 
The IEA’s 7 key recommendations to scale up hydrogen: 
1. Establish a role for hydrogen in long-term energy strategies. National, regional and city governments can guide 
future expectations. Companies should also have clear long-term goals. Key sectors include refining, chemicals, 
iron and steel, freight and long-distance transport, buildings, and power generation and storage. 
2. Stimulate commercial demand for clean hydrogen. Clean hydrogen technologies are available but costs 
remain challenging. Policies that create sustainable markets for clean hydrogen, especially to reduce emissions 
from fossil fuel-based hydrogen, are needed to underpin investments by suppliers, distributors and users. By 
scaling up supply chains, these investments can drive cost reductions, whether from low-carbon electricity or 
fossil fuels with carbon capture, utilisation and storage. 
3. Address investment risks of first-movers. New applications for hydrogen, as well as clean hydrogen supply and 
infrastructure projects, stand at the riskiest point of the deployment curve. Targeted and time-limited loans, 
guarantees and other tools can help the private sector to invest, learn and share risks and rewards. 
4. Support R&D to bring down costs. Alongside cost reductions from economies of scale, R&D is crucial to lower 
costs and improve performance, including for fuel cells, hydrogen-based fuels and electrolysers (the technology 
that produces hydrogen from water). 
Government actions, including use of public funds, are critical in setting the research agenda, taking risks and 
attracting private capital for innovation. 
5. Eliminate unnecessary regulatory barriers and harmonise standards. Project developers face hurdles where 
regulations and permit requirements are unclear, unfit for new purposes, or inconsistent across sectors and 
countries. Sharing knowledge and harmonising standards is key, including for equipment, safety and certifying 
emissions from different sources. Hydrogen’s complex supply chains mean governments, companies, 
communities and civil society need to consult regularly. 
6. Engage internationally and track progress. Enhanced international co-operation is needed across the board 
but especially on standards, sharing of good practices and crossborder infrastructure. Hydrogen production and 
use need to be monitored and reported on a regular basis to keep track of progress towards long-term goals. 
7. Focus on four key opportunities to further increase momentum over the next decade. By building on current 
policies, infrastructure and skills, these mutually supportive opportunities can help to scale up infrastructure 
development, enhance investor confidence and lower costs: 

• Make the most of existing industrial ports to turn them into hubs for lower-cost, lower-carbon 
hydrogen. 

• Use existing gas infrastructure to spur new clean hydrogen supplies. 

• Support transport fleets, freight and corridors to make fuel-cell vehicles more competitive. 

• Establish the first shipping routes to kick-start the international hydrogen trade (79 Adrian Barnes). 
 
MEL are active participants in the Science Foundation Ireland (“SFI”)/MaREI part funded ‘HyLight’ research 
project being led by DCU, NUIG and UCC. We are also aware of the ‘NexSys’ project being led by UCD and 
welcome the all-island and whole system view being employed in both projects. 
The similarities between the Irish and Northern Irish energy systems, including their current reliance on 
imported fossil fuels, the increasing level of renewable penetration and the fact there is an all-island Single 
Electricity Market (“SEM”) means there is substantial potential benefit in cross border collaboration on research 
into hydrogen and other energy transition technologies and solutions. We recommend that the Irish hydrogen 
strategy therefore seek to promote and facilitate further cross border collaboration.  
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It is our understanding, however, that SFI funding cannot be channelled to NI-based universities. We recommend 
alternative options continue to be explored to facilitate inclusion of NI-based academia when designing future 
research projects, including UK funding channels, so that knowledge and expertise can continue to be shared, 
and all-island solutions developed, to the benefit of both jurisdictions. 
The Irish hydrogen strategy should also promote and facilitate industry involvement in research activities, as a 
source of technical and commercial expertise, for example via appropriate structuring of research grant funding 
to attract industry engagement. Industry involvement is critical to provide robust assessment of practical issues, 
such as the deliverability of potential long-term whole energy system transition pathways or the potential 
commercial barriers to their development (80 Mutual Energy). 
 
Cork is home to internationally recognised research centres and third level institutes which are already involved 
in hydrogen research and can contribute further including the SFI Research Centre for Energy, Climate and 
Marine research (MaREI), Tyndall National Institute, University College Cork and Munster Technological 
University (MTU). To drive forward innovation, this strategy should seek to leverage existing research networks 
to access funding on both National and European levels. The development of a Hydrogen Research and 
Innovation Network for Ireland would increase collaboration, avoid duplication of research and leverage the 
expertise already available. Opportunities exist for Ireland to engage with European funding and support 
mechanisms already in place to further advance hydrogen research. The Clean Hydrogen Partnership for Europe 
is a prime European network which should be utilised to drive funding for innovation (85 Cork Chamber). 
 
A clear Irish hydrogen strategy that commits to rapid scale-up in certified renewable energy-based (“green”) 
hydrogen production and use will significantly incentivise the location of hydrogen research, development and 
commercialisation activities in Ireland (87 Engineers Ireland). 
 
Provide the conditions and financial support to enable the creation of new start-up and scaling Irish companies. 
Aid research and development in the sector through the provision of support to the universities in our region 
(91 Galway Harbour Company). 
 
An Irish hydrogen strategy can drive innovation by rewarding innovation. No technologies or end-uses for 
renewable hydrogen should be ruled out at this point in the development of a hydrogen strategy as different 
technologies mature and costs reduce at different paces. Rewarding innovation will likely result in accelerated 
cost reduction and faster uptake in the demand for and use of green hydrogen. A key driver from the hydrogen 
strategy that would drive innovation would be to set clear time bound targets, coupled with a transparent 
funding model for industry to deliver hydrogen projects which are geared towards rewarding cost-effective and 
efficient use of hydrogen. These targets need to be across the full hydrogen supply chain from production, 
transportation, storage and end-use. 
The Hydrogen Strategy can provide the necessary confidence to academia, public/private organisations and 
investors, that innovation and R&D is needed to develop our hydrogen economy, which in turn allows these 
organisations to allocate the appropriate resources to drive innovation. Although we can leverage learnings from 
other countries, Ireland will need to develop its own knowledge, understanding and capabilities pertinent to 
hydrogen. It is important that the hydrogen economy develops in a guided fashion with a national strategy 
setting the milestone of what is to be achieved. This can assist in determining the priorities for R&D and 
innovation to enable the delivery of the strategy. The Statutory Instrument number 350 of 2022 was signed into 
Irish legislation on 12th July 2022 by Eamon Ryan, Minister for the Environment, Climate and Communications. 
Article 25 of the Statutory Instrument appoints Gas Networks Ireland as the Issuing Body for Guarantees of 
Origin for Gas, produced from renewable sources, including hydrogen produced from renewable sources (92 
GNI). 
Focus on novel end-uses to deliver new industries to Ireland: To drive innovation, Ireland must focus its policy 
efforts on new end-use applications for hydrogen. As a mature technology which has been successfully 
demonstrated across Europe, hydrogen for mobility is one such application which is ready to deliver now. A less 
innovative approach could focus exclusively on displacing existing feedstock hydrogen demand across industry. 
Such a strategy could aim at most to introduce new hydrogen generation, storage, and distribution 
infrastructure to Ireland, but would fail to unlock hydrogen’s potential as a vector for renewable energy. By 
contrast, a mobility-focused policy drive would develop not only the low carbon hydrogen supply chain, but 
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would also kickstart a new industry for Ireland, and deliver new net-zero infrastructure in the form of a hydrogen 
refuelling station network. 
Attract major hydrogen equipment suppliers to Ireland: Without prioritising novel hydrogen applications, 
Ireland will fall behind other European nations pressing ahead with ambitious hydrogen strategies and will risk 
being overlooked by vehicle equipment manufacturers supplying a competitive global market for hydrogen 
technologies. An ambitious programme for hydrogen mobility in Ireland would send a strong signal to suppliers, 
increasing Ireland’s capacity to attract right-hand drive vehicles, and other essential infrastructure assets such 
as storage tanks and refuelling equipment. 
Set ambitious cross-sector targets: Government should seek to implement ambitious and realistic targets for 
hydrogen and hydrogen-derived fuels as a percentage of final energy consumption across road vehicles, ports 
and maritime, and aviation, driving innovation to reduce technology costs. Cross-sector targets will encourage 
end-users to aggregate demands to deliver larger projects, driving economies of scale. Moreover, renewable 
fuel targets for hydrogen consumption across a wide range of vehicle types will encourage the development of 
multimodal refuelling infrastructure serving a range of vehicle types and operators, socialising costs over a 
greater number of users (93 HMI). 
 
Generate enough volume to make it commercially viable (101 SGS). 
 
At a high level, a comprehensive hydrogen strategy for Ireland provides a positive signal to the hydrogen supply 
chain to engage and innovate in Ireland. A strategy that includes actions for green hydrogen domestically and 
internationally will encourage innovation partnerships along the entire supply chain. To drive innovation, the 
strategy should: 

• Outline and dedicate further investment into hydrogen research and development 

• Establish a national hydrogen network to monitor and disperse funding appropriately 

• Develop a national research roadmap in line with Ireland’s domestic priority end uses of hydrogen 

• Further research and support mechanisms must be allocated into electrolysers, storage, and transport 
of hydrogen 

• Critical research and investment into hydrogen safety and standardization to best inform national 
regulatory decisions 

• Identify ways to recruit, train and foster new talent and support skilled staff to strengthen indigenous 
companies and research institutes on hydrogen 

• Propose the establishment of an academic and industry agreement with European and International 
institutions to promote the recruitment of individuals from around the world 

• Propose new research institutes, set up centres of excellence for the energy system integration 

• Build educational and research capacity aimed at regions which have been issued as key hydrogen 
hotspots. These hydrogen hotspots or “go to zones” as outlined in the REPowerEU need to be 
immediately established to further incentivise investment and growth within the hydrogen sector1 

• Propose the creation of a Hydrogen Innovation Network for Ireland to enable increased collaboration 
and avoid duplication of research. Ireland has numerous institutions that have expertise and 
capabilities that need to be further developed such as MaREI Research Centre, University College Cork, 
University College Dublin, National University or Ireland Galway, Munster Technological University and 
Ulster University 

• Leverage European funding for innovation, for example by supporting participation through the Clean 
Hydrogen Partnership for Europe2 

• Ireland needs to further engage with EU funding and support mechanisms such as the Clean Hydrogen 
Partnership programme to advance hydrogen research in line with Ireland’s energy objectives 

• Incorporate government plans to apply for Important Projects of Common European Interest (IPCEIs) 
on hydrogen (104 EIH2). 

 
Policy recommendation and Policy framework requirement: 

1. Establishing targets and/or long term policy signals. 

• Public and private commitments to a vision for the 2030 and 2050 

• Boosts the Stakeholder’s confidence that there will be a future marketplace for low carbon 
hydrogen and related technologies 
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• Includes: national hydrogen roadmaps and targets for hydrogen use economy wide emissions 
targets national industrial strategies international agreements and commitments 

2. Supporting demand creation 

• Policies that put an economic value on hydrogen for use 

• International co operation that helps synchronise scale up of hydrogen demand 

• Includes: CO 2 and pollution pricing mandates and bans tax credits reverse auctions 

• E.g. California Low Carbon Fuel Standard ( EU Emissions Trading System, UK 

• Renewable Transport Fuel Obligation (RTFO) 
3. Mitigating investment risks 

• Measures that help tip the balance in favour of private investment in discrete facilities in the 
earlier stages of scale up when risks are dominated by uncertain demand, unfamiliarity and 
value chain complexity 

• Includes: loans export credits risk guarantees accounting systems that enable trading of 
“guarantees of origin” tax breaks regulated returns 

4. Promoting R&D, strategic demonstration projects and knowledge sharing 

• Government funds for research and early stage high risk projects 

• Includes direct project funding and cofounding tax incentives concessional loans complex 
demonstration co ordination equity in start ups multilateral collaboration initiatives targeted 
communication campaigns prizes 

5. Harmonising standards, removing barriers 

• Remove unnecessary regulatory barriers and establish common standards that facilitate trade 
and ensure safety for all the elements in the value chain 

• Engage local communities to ensure they can make informed decisions about the risks and 
impacts of new hydrogen projects 

• Examples: HySafe; EU CertifHy International Partnership for Hydrogen and Fuel Cells in the 
Economy (IPHE) 

Hydrogen Strategy for Ireland:   
Launch a Hydrogen Strategy to: 

• Align with the Climate Action Plan Carbon Budgets Sectoral Carbon Budget Ceilings 
• Enable deep decarbonisation of the energy sector, as well as industry 
• Enable Enhance energy security 
• Protect customers from energy risks and uncontrollable price increases 
• Support Irish jobs industry 
• Direct industry when where to invest 
• Encourage investment (FDI) into Ireland 

Choose Green Hydrogen: 
• Indigenous hydrogen should be Green Hydrogen 
• Ensure Carbon intensity calculation to certify the hydrogen is green (e g CertifHy) 
• Implement mechanism to support the adoption and scale up of green hydrogen production, 

supply and use to decarbonise the Irish energy industrial systems through Hydrogen 
hubs/clusters/valleys 

• Support green hydrogen projects in conjunction with European funding mechanisms (e g EU 
Clean 

Hydrogen Partnership Funding, IPCEIs, etc): 
• Explore support export capability in parallel with national decarbonisation strategy 
• Ringfence dedicated funding for green hydrogen capital infrastructure ongoing support 

funding (eg from Climate Fund, Carbon Tax, Fossil fuel windfall tax, etc) 
Support Green Hydrogen Production in Ireland: 

• •Accelerate the development of onshore wind solar offshore fixed floating wind development in Ireland 
• To stimulate the supply and demand of green hydrogen, Ireland should align with proposals at EU level, 

to not apply additionality conditions until or after 2027 
• Implement guaranteed off taker long term contracts to sustain developments and protect consumers 
• Implement mechanisms to support the adoption and scale up of green hydrogen production (e g Capital 

funding indexed €/kg or kWhr support, etc 
Early Adopter/Off taker to stimulate the green Hydrogen Market pre 2025: 
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• Support the transition of existing hydrogen supply use to convert to green hydrogen 
• Obligate industry to use indigenous green Hydrogen (e g Semiconductor industry /oil refinery /energy 

cooling) 
• Implement a mechanism to prioritise indigenous green Hydrogen to deter the import use of grey 

hydrogen to Ireland 
• Transport (e g HDVS HGVs Buses Trains) 
• Implement the requirement to build hydrogen refuelling stations ( every 150 km on the European TEN 

T network 
• Capital fund suitable national strategic hydrogen fuelling station deployment (e g through EU funded 

hydrogen hubs north south fund) 
• Implement extend existing capital grants to transition to hydrogen HDVs 
• Mandate zero emissions public sector transport fleets by 2025 2030 
• Electricity 
• Open a backup power auction supporting green sustainable fuels e g for datacentres (support e g capital 

grant Auctions CFD PPAs) 
• High Temperature Heating 
• Deployment at scale demonstration of supply utilisation of green hydrogen 
• Export Market 
• Explore Export Market Potential what efuel best suits Ireland to export, when to who (e g to Germany?) 
• Commission a cost benefit study of the system wide impacts of decarbonisation of domestic and 

commercial (non industrial) heating by all the competing options, i e heat pumps, hydrogen, biofuels, 
biomethane, biomass, others 

Adopter/Off taker to grow the green Hydrogen Market 2025 - 2030: 
• Implementation of the EU Commission Gas Package Recommendations 
• Support gas suppliers to reduce GHG intensity of supplied gas by implementing sustainable biomethane 

and green hydrogen in pipe networks 
• Introduce an obligation on the gas grid TSO DSO to allow green hydrogen dedicated pipeline 

development (or blending in the existing gas grid at suitable locations e g up to 20 volume and higher 
volumes if suitable) 

• Introduce an Industry High Temperature Heating Support to use sustainable biomethane or green 
hydrogen where electrification is not feasible or suitable 

• Deployment at scale demonstration of electricity from green hydrogen gas turbine peaking plant 
• Deployment at scale demonstration Strategic Industrial Feedstocks E fuels (e g Aviation Fuel 
• Ammonia) 
• Deployment at scale demonstration Geological Energy Storage Capability GWhr TWhr 
• Deployment at scale demonstration Export Market Potential (e g to Germany) 
• Adopter/Off taker to enable Hydrogen Market Scale Up Post 2030 
• Scale up Strategic Industrial Feedstocks E fuels e g Aviation Fuel &/or Ammonia 
• Scale up Geological Energy Storage Capability TWhr 
• Scale up Export Market Potential (e g to Germany) 
• Scale up electricity from green hydrogen gas turbine peaking plant (108 HyLight). 

 
Increased profile and engagement of Ireland in EU hydrogen networks, with efforts made to attract increased 
funding and international collaboration. And a commitment to research and innovation to support energy 
transition (i.e. efuel development, improved efficiency of electrolysis, floating offshore wind, circular economy, 
etc.) (111 Shannon Estuary Economic Taskforce). 
 

A comprehensive hydrogen strategy, by setting out the pace and scale of ambition across the hydrogen value 
chain, will define the parameters of the Irish hydrogen opportunity in the near term. To ensure maximisation of 
the hydrogen opportunity, innovation support across the entire value chain, from demonstration projects to 
much-needed skills development, is necessary. The technology required is evolving fast. Research should be 
encouraged in academia, with the aim of commercialising the production of part of the hydrogen supply chain 
in Ireland.  
The hydrogen economy provides an entire new value chain of opportunity for domestic hydrogen-based 
enterprises, the achievement of which is reliant on establishing a robust domestic supply chain. Developing the 
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skills and experience of the workforce to maximise the hydrogen opportunity and ensure the benefits remain in 
Ireland are key enablers of the hydrogen economy. Whilst the volumes of offshore wind present an opportunity 
for export of the green hydrogen commodity itself, there is a significant opportunity for technical expertise and 
hydrogen value chain innovation to form a key element of Ireland’s hydrogen export economy.  
This can be achieved by maximising the participation of new and established hydrogen enterprises in EU funding 
competitions, and the running of specific innovation challenges to solve material hydrogen value chain barriers. 
There is a significant distance between hydrogen production and consumption in the value chain which signals 
potential for innovative products and services with global applications. (113 Wind Energy Ireland). 
 
Ireland must compliment the EU activities in the Hydrogen Research and Innovation priority areas (Detailed list 
above & section 1.3) 
The Commission will establish a new open innovation test bed in renewable hydrogen in 2023 under Horizon 
Europe to provide access to physical facilities, capabilities and services. As part of the open innovation test bed, 
the implementing parties will seek guidance on compliance with the European legal and regulatory frameworks 
and on increasing life cycle assessment, to support the development of a vibrant hydrogen economy across the 
entire value chain. Insights from the 22 open innovation test beds supporting the industrial uptake of 
technological innovations in the areas of nanotechnology and advanced materials will inform the future 
applicability of this approach. This will be complemented with advice from high-level groups such as a "New 
Mobility Tech Group” on facilitating testing and trials of emerging mobility technologies and solutions in the EU 
(European mobility test bed). Ireland must engage with this hydrogen innovation test bed activities and other 
EU hydrogen activities. 
Important Projects of Common European Interest (IPCEIs) in the hydrogen sector have been initiated, and the 
European Clean Hydrogen Alliance (ECH2A) has been set up. European-level action is vital, however national 
policies also play a key role to support local national Research and Innovation. Ireland must engage with and 
support hydrogen IPCEI submissions and other EU hydrogen activities. 
The revised State Aid Framework for Research and Development and Innovation will include, upon adoption, a 
new rule allowing Member States to grant aid for the construction and upgrade of testing and experimentation 
infrastructures. This will ensure that the Research and Development and Innovation framework together with 
the General Block Exemption Regulation (GBER) can help Member States support the delivery of the European 
Green Deal and the Commission’s Industrial strategies. Ireland must engage with and support hydrogen 
submissions and other EU hydrogen activities. 
The Irish Hydrogen Strategy's ability to provide project developers with certainty as regards regulatory and 
economic support for green hydrogen projects will play a key role in driving innovation and investment within 
the sector. Providing project developers with certainty is also essential in fostering innovation further down the 
value chain as future green hydrogen off-takers require certainty of supply to commit to the investments that 
are required in preparation for the transition to green hydrogen. We suggest that the Department looks to the 
policy measures and development incentives already adopted in countries such as Denmark, the UK, Germany, 
and the Netherlands where examples of advanced-stage development and operational green hydrogen projects 
can be found. E-fuels derived from renewable hydrogen are a promising pathway to decarbonisation. Within 
aviation, e-kerosene that is produced from renewable hydrogen and carbon from sustainable CO2 is, so far, 
considered the most viable e-fuel option at scale. For deep-sea shipping, a variation of e-fuels provide viable 
solutions, and further feasibility studies and demonstration is required. Overall, the development of a hydrogen 
strategy in Ireland will require an understanding of the synergies for a highly coupled future energy system in 
order to assist in planning the energy transition. Adequate resourcing of DECC, the Regulator, An Bord Plenala 
and EirGrid is needed to enable the hydrogen sector to develop in a way that delivers an integrated energy 
approach in Ireland (119 Ørsted). 
 
Hydrogen valleys4 – regional ecosystems that link hydrogen production, transportation, and various end uses 
such as mobility or industrial feedstock or power generation – are important steps towards enabling the 
development of a new hydrogen economy. Hydrogen valleys or clusters can facilitate collaboration and efficient 
use of storage and transport infrastructure across sectors / different demand customers and through the entire 
value chain (renewables - hydrogen production - hydrogen transport - hydrogen storage - hydrogen use. One 
can also have collaboration between regional and international clusters. The cluster model can work to promote 
knowledge of various end uses of hydrogen and hydrogen-derived products, as well as promotion of innovation 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 34 of 412 

and pilot projects to expand use of hydrogen to new customers and, ultimately, strengthen the demand for 
hydrogen (121 ESB). 
 
Ireland should look to quickly deploy pilot projects to build experience with commercial-size facilities. 
Furthermore, to drive innovation, government must set targets for industry to work towards, which targets 
should also be set in addition to regarding potential EU imports of green hydrogen from Ireland. It would also 
be helpful for government to give signals identifying targeted H2 users that will be incentivised to switch to 
hydrogen use, and for collaboration across multiple sectors to be driven through government policy. We would 
highlight as an example the UK offshore wind industry, with initiatives established to support public and private 
collaboration on innovation such as the Carbon Trust’s Offshore Wind Accelerator (OWA) and the Offshore 
Renewable Energy (ORE) Catapult. Ireland hydrogen strategy should consider the potential for similar in Ireland 
(123 SSE). 

 

3 WHAT ARE THE RESEARCH PRIORITIES FOR THE DEVELOPMENT OF EACH HYDROGEN END-USE 

(DEMAND) IN IRELAND? 

The production of fertilizer should be investigated as a medium for long term energy storage, perhaps co-located 
with gas fired power stations where oxygen from hydrolysis can be used to boost the calorific value of hydrogen 
for use in Combined Cycle Gas Turbine generators. Locating both Hydrolysis and fuel cell plant near residential 
areas can support both the provision of heat via networks and the use of excess oxygen in waste water 
treatment*, and can reduce dependence on the regional grid at times of peak power demand. i.e. Providing new 
homes with piped heat network connections, providing more annual heat using central electric heat pumps 
rather than via individual gas connections. A local fuel cell in the centre of a village could also provide power for 
electric heat pumps in more dispersed homes nearby in the coldest weather or when REe is lacking (1 Andrew 
Frew). 

 
Transport - Use for trains so as to replace diesel energies - Use of hydrogen in aviation (12 Atlantic Economic 
Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry). 

 
As standardisation activities progress, additional research could be identified by Gas Technical Standards 
Committees (GTSCs) to allow the updating of the current suite of Irish Gas Standards. It is still to be determined 
if there will be a requirement for specific Irish research overall, however NSAI have already built strong links 
with the academic community in Ireland focused on hydrogen research linked to gaps in standardisation through 
WG 3 Hydrogen Academic Forum, hence the NSAI is well placed to continue to communicate the pre-normative 
research required for Ireland from a standardisation perspective. Any such research would inform future 
amendments or revisions to existing national standards to address hydrogen eg I.S. 813 or I.S. 820 (18 NSAI). 
 
Based on OWC experience with several offshore wind projects interested in the production of hydrogen, due to 
low electricity demand or poor/no grid connection in their interested deployment location, the assessment of 
the capability of electrolysers to cope with offshore platform movements and marinization issues to be deployed 
offshore is of major importance. We believe that the way to drive innovation should be setting ambitious targets, 
but most importantly providing regulatory clarity to give the required confidence and predictability for the 
industry to be able to develop the projects. Ireland therefore should invest as soon as possible in R&D for marine 
electrolysers and their components, in a physical electrolyser test centre, and demonstration projects (20 OWC 
/ ABL Company). 
 
The technological adaption for a 100% Hydrogen means a ripping out of core assets and replacing them with a 
new generation of technology, this is not something that can be done overnight and it likely will mean that 
systems may have to be duplicated in order to maintain energy security moving forward, therefore the priority 
needs to be on how we can use the existing structures better by adaption rather than expect that we can change 
things overnight (22 Aergaz). 
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End use cases in Ireland are not likely to play a significant role in our research strategies over the short term. If 
2030 is a timeline milestone for hydrogen (given the recent Government target of 2GW of Green Hydrogen 
electricity generation capacity) it is unlikely that researchers that are not active in the field will be delivering 
research compatible with end use cases by then. Ireland’s capacity to engage in such research will largely depend 
on the availability of large volumes of Green Hydrogen, and so is contingent on a significant increase in the 
offshore wind (likely floating offshore wind) production capacity in Irish waters (29 Chambers Ireland). 
 
The publication of a national commitment and provision of hydrogen infrastructure is an essential catalyst for 
end-to-end use of hydrogen in Ireland. For the development of hydrogen usage in mobility and CIÉ’s usage of 
hydrogen FCEV buses, the research priorities would be to examine the performance and potential of these 
vehicles to complement other zero emissions technologies, notably direct electrification through BEVs and 
examining how implementation of this developing technology could accelerate the transition to net zero in the 
coming years. A life cycle cost comparison of hydrogen fuel cell electric vehicles with battery electric vehicles, 
considering the grid updates required to enable depot charging of a bus fleet as well as the operational impact 
of charging and refuelling times would provide valuable insight to the potential for hydrogen technology in 
passenger transport (30 CIE). 

 
There are several key areas in which hydrogen (H2) research and development should focus on in Ireland. These 
also align with Codema’s vision for hydrogen end use and should be supported by spatial energy planning 
principles. Local-level studies exploring sector integration opportunities for H2 such as the ‘Poolbeg sector 
integration project’ 3 should be prioritised to maximise the carbon abatement potential of the technology. The 
synergy between district heating (DH) and H2 production should be explored based on the potential to recover 
waste heat from electrolysers. All H2 projects in the country should become integrated parts of local heat 
planning and this synergy could yield additional revenue for the H2 producer and low-cost green heat for the 
DH network. 
H2 sector integration opportunities could also extend to transport and electricity. Further research should be 
undertaken into using H2 to decarbonise Ireland’s shipping (passenger and freight) and aviation industries due 
to the improbability of electrifying these modes of transport. The co-location of H2 production near busy ports 
and airports is an important area to explore to reduce the infrastructure costs associated with H2 transport and 
storage. Applying spatial energy planning principles to create ‘Hydrogen Hubs’ is an important area which could 
also examine how green H2 can replace industrial products that currently utilise fossil / grey H2. Codema also 
supports research into using H2 for certain industrial processes that require high temperature heat not suitable 
for electrification (or as a feedstock), along with research into H2 for long term power storage. 
Research into each hydrogen end-use should be supported by spatial energy planning principles. This will 
support identification of how each hydrogen end-use fits into the local energy system context and what sector 
integration opportunities exist. This is important as sector integration is a key EU strategy, and hydrogen use is 
likely to be clustered in zones,  leading to strong potential for local-level synergies that further support hydrogen 
delivery in these strategic zones. An example to be built on is the recent SEAI funded sector integration study 
led by Codema, examining the sector integration opportunities for curtailed wind, green hydrogen, and district 
heat. 
Research into inter-seasonal and long-term storage of Hydrogen. Energy security is an increasingly important 
issue in today's energy climate. Ireland is quite reliant on fossil imports to meet its energy needs, a fact that has 
been highlighted during the ongoing invasion of Ukraine by Russia. The production of indigenous sources of 
energy is paramount to the security of supply and therefore, so too is research into the use of hydrogen as a 
long-term storage option and energy carrier in Ireland. 
Research, demonstration, and planning for how green hydrogen can replace industrial products that currently 
utilise fossil / grey hydrogen. There is currently only one significant domestic user of grey hydrogen in Ireland, 
the Whitegate refinery in Cork. This facility both produces and uses hydrogen in its refining process. Part of the 
facility’s existing hydrogen demand is to produce hydrogenated vegetable oil (HVO) and Fatty Acid Methyl Ester 
(FAME), biofuels which can replace or be blended with fossil diesel. Green hydrogen could be used in this process 
to rapidly increase biofuel production from wastes at this location and directly compete with fossil fuels in the 
transport sector. The Whitegate facility is expected to be central to the early development of Ireland’s green 
hydrogen economy so existing expertise and infrastructure must be leveraged. 
Further research into opportunities and synergies for hydrogen or hydrogen products to decarbonise the 
shipping sector. The decarbonisation of freight shipping could also offer potential as the electrolysers linked to 
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offshore wind farms could be co-located with busy ports such as those in Dublin, Galway, and Cork. Current ships 
are often run on ‘bunker fuel’ which is a particular carbon intensive hydrocarbon. Global shipping also offers a 
method of transporting liquid hydrogen to mainland Europe which would be another benefit of co-locating 
electrolysers near shipping ports. The co-location of these ‘installations’ could also be connected to a local 
district heating scheme to improve the efficiency of the electrolyser along with providing low-carbon heat to 
nearby homes and businesses. This has added advantages as it is expected that by 2050, electrolysis could 
consume 20% of global electricity supply and the additional strain on the electricity grid could be avoided if 
electrolysers are located near wind farms. 
Further research into opportunities for hydrogen to decarbonise the aviation sector. The application of hydrogen 
in the aviation industry is another area which should be prioritised. 
Ireland has one of the largest European airlines in Ryanair whose headquarters are based here. Due to its high 
energy density (KWh/kg) relative to other carbon neutral options for aviation, H2 has significant potential to 
help the industry achieve its goal of carbon neutral commercial flights by 2050 (31 Codema). 

 
All and any hydrogen innovation should be prioritised, picking winners in the early days is not a great way to 
drive innovation, support everything and the winners will identify themselves (32 Constant Energy). 
 
Supply Side Measures – the production of hydrogen will need to be underpinned by supports or at least de-
risked in its infancy. A model to support production should form an action from the strategy with an appropriate 
body tasked with designing a route to production mechanism. 
Demand Side Measures – While demand and supply for hydrogen should be developed in tandem, specific 
mechanisms to bring forward the two will need to be separate. For example, a high temperature industrial 
customer seeking hydrogen should not be required to financially underpin the development of hydrogen 
production facilities. Therefore, demand side supports tied to the identified appropriate use cases should be 
considered as part of the strategy. The strategy should include an action on the appropriate body to develop a 
demand side support and incentive framework (41 EAI). 

 
Across the demand side, the use case specific nature of hydrogen and its novelty in many of the suggested 
applications is a barrier to adoption. To further the understanding of hydrogen as a substitute for existing fossil 
fuels, research and development into sector specific areas is required. 
It is vitally important that hydrogen use cases can be investigated for feasibility and viability, and that end users 
further their understanding of the needs around fossil fuel switching. From this position of understanding, the 
barriers to adoption in sectors and specific use cases can be fully understood and mitigated. Research support 
for the development of end demand should focus on feasibility studies. This should then be followed by a funding 
roadmap to move from feasibility studies to small scale demonstration projects and to final commercial scale 
developments. The demonstration phase is vital to de-risk the innovation required to drive hydrogen demand. 
Hydrogen Safety is central to building an understanding on the demand side and is paramount to the success of 
the wider hydrogen economy. In advance of project development and ongoing operations, research should be 
directed at understanding and eliminating or mitigating hydrogen safety risks. 
In the case of hydrogen transportation via the gas network, further research is needed on the wider impacts of 
gas quality changes on the functioning of gas users who are at present, utilising natural gas as an input. For 
example, there are potential and significant unintended consequences of changing the gas quality standard in 
the running and ongoing maintenance of existing gas fired power generators. This has the potential to cause 
security of supply risks in the power market and is an example of the potential wide-ranging impacts that a 
transition to a hydrogen economy may haveG across the energy system. Research into the management of highly 
integrated energy systems and cross sector coupling to understand critical path issues and potential unintended 
consequences at the energy system level may aid in smoothing the transition to a low carbon economy in a least 
regrets manner (43 Energia). 

 
Within the context of the hydrogen energy system, technological research and development should aim to 
prioritise the products and solutions required to enable large scale Irish hydrogen production and distribution 
post 2030. Areas of focus for Irish hydrogen development could include highly flexible electrolysis, offshore 
hydrogen production, bunkering, loading, processing, and the pairing of floating offshore wind with hydrogen 
production. (45 Enterprise) 
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Ireland’s hydrogen research should be aligned to the Clean Hydrogen Partnership Strategic Research and 
Innovation Agenda 2021 – 2027. Having a national hydrogen research agenda would enable Ireland’s Academia 
partners to prioritise European funding calls and work in Pan-European projects such as IPCEIs on Hydrogen, and 
R&D project on green hydrogen for multiple industries and the production of green and its technical, socio-
economic, and environmental opportunities (53 Green Marlin). 
 
Developing end-user demand is vital if Ireland is to move to a hydrogen-based economy. The principal areas 
where research is required to stablish how end-use can be developed and become ubiquitous are as follows: 

• Airports - to develop integration of hydrogen production with transport, storage, distribution and use 
of hydrogen as an aviation fuel and hydrogen fuel cells for land-based applications such as ground 
support and logistics; 

• Land transport – for use by vehicles (especially HGVs), trains and buses 
• Commercial buildings – developing the use of energy and heat;  
• Ports - the use of hydrogen for various applications such as ship fuel, port operations and storage; 

Industrial hubs with mutualised hydrogen production and transport and/or storage with multiple 
hydrogen uses (steel, refineries, chemicals, glass, industrial heat and power, etc); 

• Industrial hubs – hydrogen use for energy, heat, last mile logistics; and 
• Creation of hydrogen hubs supported by decentralised hydrogen production (55 and 56 Hydrogen 

Utopia International). 
 
Replacement of fossil fuel use on fishing vessels with hydrogen based systems. The priorities include main 
engine, auxiliary engines, fuel transport, bunkering and storage. This necessitates the redesign of vessels (64 
KFO). 
 
We suggest the following priorities. 

1. Alternative business models for start-up and later phases including business incentives for both demand 
and supply and pricing structures. There is sufficient information available and ongoing work to frame 
initial technical assessment on green hydrogen. This workstream will allow parties to frame the 
commercial aspects of green hydrogen projects. 

2. Integration with Offshore Wind- Integration of electrolyser packages is relatively straightforward in an 
onshore setting. Integration of the hydrogen package with offshore systems (fixed / floating) and in 
areas of extreme weather conditions (e.g., Atlantic Offshore Wind Production Zone) needs to be 
investigated. This work may influence Climate Plan timelines and will identify follow up research areas. 

3. Blending into grid- We see gas grid blending as an important first mover opportunity for Ireland. GNI is 
carrying out research in this area, as are other networks across the world. The work should address 
safety issues, harmonization of standards, modelling to identify optimum injection points and injection 
rates amongst others. It should also incorporate the latest GNI Vision for the network and address the 
impact of blending on grid operations particularly around the use of renewable natural gas and CCS 
abated natural gas. 

4. Role of H2 in Irish Transport Fleet- We see the transport sector as another important first mover 
opportunity for Ireland. A number of industry body proposals are available and a pilot project for buses 
has taken place. Research is required to move the sector from scoping proposals to implementation 
projects on HGVs, long distance buses, in rail as a complement to rail electrification and in shipping 
including the fishing fleet. The objective should be to support deployment of a number of pilot projects 
sooner rather than later. 

5. Export Potential- EU plans include importing large quantities of green hydrogen in the years ahead. The 
European Hydrogen Backbone (EHB) initiative envisages five import corridors, the closest to Ireland 
being the North Sea Corridor. A successful export business requires three things - a supply of hydrogen, 
a proven market and export capability. We would recommend work in all three areas including building 
an understanding of the market potential, framing the lifecycle aspects of export from Ireland for low 
and high volumes, framing how might we connect to the EHB North Sea corridor, investigating the 
potential role of the GNI Transmission grid and identification of any required policy / regulatory 
improvements to facilitate export. 

6. Cost Reduction – options, timeline and $/kg development. Green hydrogen costs (LCOH) for floating 
and fixed bottom wind farms are significantly higher than for blue or grey hydrogen and competing 
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fuels. They are however forecast to decrease significantly over the period to 2030 and then 2050. 
Maintaining an understanding of LCOH in the offshore environment and influencing it in the Irish 
context where possible will be important for policy making and investment planning. 

7. Potential role in home heating and district heating- Home heating and district heating are important 
target areas of the Climate Action Plan. Heat Pump technology will play a significant role here with 
some 680,000 installations planned by 2030. Under some scenarios, there may be a role for Hydrogen 
in home heating either due to unavailability / unsuitability of heat pump technology, proximity to a 
source of green hydrogen etc. Similar opportunities may arise in the district heating rollout (67 Nephin 
Energy). 

 
There are a number of research priorities that have been highlighted at a European level including: 

• Increase hydrogen demand 
• Industry & Energy & efuels 
• Innovative Hydrogen Electrolyser Manufacturing 
• Innovative logistics solutions – Transport road freight & Rail 
• Regulation frameworks & standardisation hydrogen quality, technology, pipes valves, etc 
• Digital ecosystem where hydrogen data and services can be made available, collected and shared in a 

trusted manner. 
• Some specific questions for Ireland include the following: 
• To what extend is Ireland’s gas network hydrogen ready and what can be done to accelerate this? 
• If the gas network on the Island of Great Britain incorporates Hydrogen, does the Irish network have to 

follow? 
• What are the economic, social and environmental benefits to incentivising the development of a 

Hydrogen industry in Ireland? 
• To what extent can Hydrogen support a 100%Res-E system? 

In conclusion, the NexSys team, along with our wider network of collaborators, is well placed to support these 
activities with rigorous research support. Our experience in the area of Energy Systems Integration through the 
ESIPP project ensures that this is examined within the context of the wider energy system. A coordinated 
strategy will ensure that this continues to be an important area of research focus, enabling increased capacity 
to be developed and maintained to support the decarbonisation of our energy future (68 NexSys). 
 
The scale of facilities and associated storage needs to be identified. The operational requirements of raw 
materials (water) and transmission (or transportation) of Hydrogen needs to be defined to better understand 
end-use viability. It is EU policy to fund Hydrogen Valleys and Hubs that include both producers and users – 
linking hydrogen production, transportation, and various end-uses such as mobility or industrial feedstock. “In 
Ireland, a hydrogen valley could emerge in the south around the coastal city of Cork, where hydrogen could also 
be imported by ship” (Extending the European Hydrogen Backbone (A European Hydrogen Infrastructure Vision 
Covering 21 Countries, April 2021). Given the strategic location of Port of Cork, in addition to the cluster of 
industries within the harbour, there is an opportunity to research development potential for hydrogen projects/ 
hubs in the Cork region (70 Port of Cork Company). 
 
The primary motivation for hydrogen deployment in Ireland is to support a rapid reduction in fossil energy use. 
This is essential that hydrogen energy is not simply in addition to but instead displaces fossil energy use. A key 
priority should therefore be to understand, anticipate and minimise any increase in overall energy demand 
associated with measures that actively promote the use of hydrogen. 

• Given the overall Irish strategy to decarbonise primarily through the exploitation of indigenous wind 
and solar energy sources (combined with direct electrification of much current heating and transport 
end use), the single most critical Irish domestic end use for hydrogen is in buffering wind and solar 
variability to ensure secure and continuous electricity supply. This requires P2H (electrolysis), H2P (gas 
turbines or heat pumps), and large-scale (ultimately TWh+) hydrogen storage. While all three of these 
will benefit from continuing research, development and demonstration, the one currently least well 
characterised in the specific Irish context is storage. Accordingly, progress on large-scale hydrogen 
storage should be prioritised. 

• In the longer term, Ireland can have a significant hydrogen export opportunity. Given Ireland’s relatively 
peripheral geographical location, this can be substantially enhanced and accelerated with research on 
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efficient long-distance hydrogen transport, including direct liquefaction and secondary carriers such as 
ammonia and liquid organic hydrogen carriers (LOHCs) (87 Engineers Ireland). 

 
Transport - Use for trains so as to replace diesel. 

• Use of hydrogen in aviation. 
• Use of hydrogen for the marine sector 
• Examination of energy intensive industries that could be attracted to the region by the availability of 

renewable hydrogen at scale (91 Galway Harbour company). 
 
The HyDeploy project in the UK (https://hydeploy.co.uk/ ) completed a live trial in Winlaton in north east of 
England in July 2022, The trial supplied gas with a 20% volume of hydrogen blend to 668 properties connected 
to an existing gas distribution network over the course of the trial. A number of trials with Industrial and 
commercial gas users have taken place which have successfully demonstrated blending up to 20% volume of 
hydrogen with natural gas, including two live industrial environments at Pilkington Glass and Unilever. A 
research priority would be to determine the applicability of these complete studies to Irish End Use applications 
and customers and the establishment of relevant local demonstration projects and trials. 
Where there may be varying blends of hydrogen in the network supplying different categories of end users (both 
Distribution and Transmission customers), it will be important to research how this could be optimally managed 
considering the sensitivity of the end users to the variations in the blend. This must be done in conjunction with 
examining the impact of blends of hydrogen and natural gas being imported from the UK through the 
interconnectors as this milestone is on the critical path for enabling hydrogen enter the Irish energy system. In 
relation to hydrogen blends, from a technical perspective the suitability of injection of up to 20% of hydrogen 
into the existing natural gas network is a reasonable expectation, based on the research, testing and 
demonstration already completed in the UK and Europe. The impact on emissions is generally positive (decrease 
of measured emissions) and the impact on performances is generally very modest. Some specific technical 
challenges remain to be addressed and research and testing is ongoing (92 GNI). 
 
Determine in what markets hydrogen has an advantage over other lower cost and already proven sustainable 
technologies. Determine which markets that hydrogen will not be able to deliver in and clearly steer research 
towards solutions that can be achieved (97 Irish Bioenergy Association - IRBEA). 
 
Support research on H2 storage solutions to enable efficiencies in distribution of hydrogen nationally as well as 
fuelling station solutions Review ISO14687 to make quality testing of H2 fuel less capital intensive and 
consequently reduce cost of compliance and certification of H2 fuel (101 SGS). 

 
Key research priorities for priority end uses for hydrogen in Ireland are listed below. This list aligns with The 
Clean Hydrogen Partnership’s “Strategic Research and Innovation Agenda 2021-2027": 
Transport: 

• Fuel cell technology to improve fuel cell lifetimes and lower costs 
• Storage devices and on-board vehicular hydrogen storage systems 
• Distribution systems (e.g. fuelling stations) 
• Potential for hydrogen in the maritime and aviation sectors 
• Environmental and economic benefits of replacing fossil fuels with green hydrogen for Ireland 

(carbon credits) 
Using existing gas network to transport hydrogen: 

• Research into hydrogen blending into the gas grid, such as the study from the Fraunhofer Institute 
for Energy Economics and Energy System Technology on The Limitation of Hydrogen Blending in 
the European Gas Grid5 

• EU member states hydrogen blending strategies and harmonising standards across the EU 
• Safety standards and regulations associated with the blending of hydrogen 

Industry 
• Current and future industrial energy demand profiles 
• Quantifiable analysis of the reduction in hydrogen LCOH as a direct result from hydrogen zoning 

policies such as hydrogen valleys 

https://hydeploy.co.uk/
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• Role of Hydrogen Valleys in reducing industry energy costs in comparison to hydrogen production 
from non-valley projects 

• Research into how the timing of green hydrogen economy development in Ireland affects foreign 
direct investment 

Electricity 
• The role for green hydrogen in replacing fossils fuels in Ireland’s electricity system 
• How green hydrogen can provide the energy security and back up that a renewable electricity 

supply requires 
• Ability or otherwise for hydrogen to reduce the grid load from large energy users including data 

centres. 
Agriculture: 

• Green ammonia production and the implications of its manufacturing, supply chain and use on a 
techno-economic, safety and environmental basis 

• Research into the effect on food production cost and emissions reduction (104 EIH2). 
 
Hy Hydrogen Applications in Electricity: 

• To power open Cycle or Combined Cycle Gas turbines for electricity generation 
• To engage with demand side management of electricity grid (e.g. constraint reduction / load 

shedding)  
Hydrogen Applications in Industry: 

• Hydrotreaters and hydrocrackers of an oil refinery for HVO & desulfurization of fuels 
• Industrial specific Heat Applications 
• Industry Electricity / CHP 
• Methanol Production 
• Ammonia Synthesis 

Hydrogen Applications in Transport: 
• Heavy Duty Vehicles: HGVs, regional & intercity Buses & intercity Trains 
• eKerosene production (Aviation) (108 HyLight). 

 
The potential applications of hydrogen are varied across numerous end-use sectors. Understanding of the 
specific needs of end-use sectors to address the barriers and gaps highlighted will be required if hydrogen is to 
play a material role in decarbonising hard-to-abate sectors.  
However, to ensure hydrogen is utilised as per the strategic approach outlined in the paper, it is necessary to 
develop a sufficiently general framework upon which end-use sectors can adopt in their hydrogen-related 
decision-making. It is vitally important that the commercial and technical viability of electrification is compared 
with that of hydrogen. A suitable transparent decision-making framework is therefore required to give certainty 
to end users and maintain alignment with the Government’s strategic intent (113 Wind Energy Ireland). 
 
With the European Green Deal & RePowerEU, the European Union is driving forward the energy transition to 
become climate neutral by 2050 and green Hydrogen has become an important driver for energy related 
research, business collaborations and inward investment in most European countries. 
In the Staff Working Document accompanying the REPowerEU plan, the Commission outlines a ‘hydrogen 
accelerator’ concept to scale up the deployment of renewable hydrogen, which will contribute to accelerating 
the EU’s energy transition and decarbonising the EU’s energy system. 
Innovation is essential to drive Ireland’s competitiveness and requires significant levels of investment alongside 
well-functioning ecosystems to mobilise relevant stakeholders and take forward a systemic approach that can 
deliver essential economic and societal transformations. The energy transition & Hydrogen will require deep 
technology & software solutions. Ireland has a recent history in innovation and is optimally positioned to lead 
this wave of deep hydrogen energy & technology innovation for the underlying reasons:  

• steep business & workforce competition 

• beneficial tax environment 

• beneficial regulatory & policy environment,  

• vibrant start-up ecosystem with a strong supply of Science, Technology, Engineering and Mathematics 
(STEM) and entrepreneurial skills 
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• educated workforce, and associated capabilities that adhere to the highest research and development 
values and principles as well as some of the highest standards of ethics and integrity.  

Ireland also has some of the best higher education institutions (HEIs) and research organisations in the world 
leading to the fact that 40% of the Irish workforce is Highly Skilled. 
Ireland, from a national strategic Hydrogen Research and Innovation perspective, is best placed to align with 
existing EU hydrogen research activities and engage heavily in partnership with our national Universities & 
National Funders and National Research Centres on the most suitable hydrogen Research and Innovation 
priorities for our national economic, resources and energy strategic position. 
In Europe, it has become clear that the many EU Commission coordinated Hydrogen Research and Innovation 
activities (of which Ireland has representation on most) are beginning to strategically align (see below). 
Ireland must compliment the EU activities in the following Hydrogen Research and Innovation priority areas: 

• Support Innovative high end electrolyser Manufacturing; including Electrolyser Gigafactory &/or 
complementary high end hydrogen technology manufacture in Ireland (like Ireland’s Pharmaceutical & 
Medical device Industry of today, drawing top global companies & inward investment*) 

• Support, Develop & Scale of Hydrogen Hubs/Valleys & Renewable hydrogen production, storage, 
transmission, and distribution  

• Support, Develop & Scale Demand for renewable hydrogen, e.g.: 
o Industry heat -  Alumina & cement production using hydrogen as a heat source in place of 

fossil gas 
o Industry electricity – datacentres using hydrogen as a source for onsite generation in place 

of fossil gas 
o Energy - Large scale storage (TWhr) of renewable hydrogen and regeneration to electricity 

at grid scale plus smaller step-down hydrogen storage in areas not connected to the grid 
o Drop in efuel – e-kerosene or e-methanol manufacture from green hydrogen & biogenic 

carbon for aviation fuel & for export 
o Decarbonised Transport – hydrogen directly for road freight & Rail 

• Develop a supportive hydrogen regulatory & policy environment 

• Facilitate public acceptance, training & education 
Existing EU Commission coordinated Hydrogen Research and Innovation activities that Ireland can align with: 
Strategic Research and Innovation Agenda - Agenda Process for the European Research and Innovation 
Initiative on Green Hydrogen: During the German EU Council Presidency in 2020, research ministers agreed on 
a member state led Research and Innovation initiative to build a European hydrogen economy. 25 interested 
member states, including Ireland, and five third countries have come together under the auspices of the German 
Federal Ministry of Education and Research (BMBF) to form a task force to jointly launch a pilot agenda process 
on green hydrogen, in close collaboration with the European Commission. All participants were given the chance 
to express their perspectives on research and innovation issues and to name the priority research needs along 
the entire hydrogen value chain. A report was published in March 2022. 
Research priorities highlighted include:  

o Supply, demand, markets & certification for green hydrogen 
o Hydrogen Hubs, repurposing pipes to hydrogen, regulation & safety 
o Research to enable scaling up of electrolyser technology & increase installed capacity 
o Offshore renewable hydrogen production 
o Large scale storage of renewable hydrogen  

The Joint Research Centre (JRC) - is the EU Commission's science and knowledge service. The JRC employs 
scientists to carry out research in order to provide independent scientific advice and support to EU policy. The 
JRC is supporting these efforts, providing scientific insights and evidence to help Europe grasp the opportunity 
to be a world leader in this new and exciting technology. Research priorities highlighted include: 

o Increase hydrogen demand – Industry & Energy & efuels 
o Innovative Hydrogen Electrolyser Manufacturing 
o Innovative logistics solutions – Transport road freight & Rail 
o Regulation frameworks & standardisation – hydrogen quality, technology, pipes valves, etc  
o Digital ecosystem where hydrogen data and services can be made available, collected, and 

shared in a trusted manner.  
Hydrogen Europe – Hydrogen Europe have detailed a Strategic Research & Innovation Agenda (Hydrogen Ireland 
Association is a full member).  
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Research priorities highlighted include: 
o Hydrogen production & scaling up of electrolyser technology 
o Large scale storage of renewable hydrogen & efuels 
o Hydrogen Hubs; Heavy Duty Vehicles, Hydrogen turbines for electricity 

Clean Aviation – In the clean Aviation Agenda, Hydrogen presents several key advantages when considering 
aviation application: it allows for the elimination of CO2 emissions in flight and along the entire life cycle if 
produced carbon-free. Its usage in fuel cells allows for zero-emission propulsion (including NOx and particles). 
When burnt in a turbine engine, very low particle emissions can be expected, as well as reduced NOx emissions, 
provided that the combustion system is optimised.  
Research priorities highlighted include:  

o Ultra-high efficiency propulsive system development and integration 
o Drop in fuel – efuels including e-kerosene & e-methanol 
o Electric propulsion including fuel cells 
o Other fuels - liquid hydrogen (LH₂) based propulsion systems 

The European Clean Hydrogen Alliance – is part of the EU Commissions New Industrial Strategy for Europe, 
aiming to build its global leadership in the hydrogen domain, to support the EU’s commitment to reach carbon 
neutrality by 2050, echoing the European Green Deal and Europe’s clean energy transition require. By bringing 
together industry, public authorities and civil society, the European Clean Hydrogen Alliance will play a crucial 
role in facilitating the implementation of the European Hydrogen Strategy vision. Some of Hydrogen Ireland 
Association’s members are direct members of The European Hydrogen Alliance. 

o Scale up of low-carbon hydrogen production, transmission, and distribution  
o Hydrogen demand in industry & mobility 
o Manufacturing hydrogen related technologies 

UN-ECE – The United Nations Economic Commission for Europe - Task Force on Hydrogen, of which Ireland has 
a representative on this group of experts, was initiated by the UNECE Group of Experts on Gas, the Group of 
Experts on Renewable Energy, and the Group of Experts on Cleaner Electricity Systems. This community of 
experts developed a technology brief on hydrogen that assessed the whole hydrogen value chain and assessed 
various technology production pathways. 
The following focus areas were identified: 

o Develop standards & certification for hydrogen 
o Facilitate public acceptance 

Clean Hydrogen Partnership - Funded through Horizon Europe – the Framework Programme for Research and 
Innovation Clean Hydrogen Partnership has a matching budget of €300million, the main objective is to 
contribute to EU Green Deal and Hydrogen Strategy through optimised funding of R&I activities. As an EU 
member Ireland can leverage this funding and support for Research and Innovation. 
Main topics include: 

o Hydrogen production, distributing and storage 
o Decarbonising energy intensive industries and heavy-duty transport 
o The development and scale up of Hydrogen Hubs/Valleys (118 Hydrogen Ireland Association). 

 
Fertiliser industry: 

• Explore use of renewable hydrogen for fertiliser - scale/ cost/ subsidy needed/ decarbonisation impact 
/ food security impact / economic benefit. 

• Produce for indigenous use and / or export 

• What a roadmap for development of this industry could look like for Ireland – locate at hydrogen valleys 
east, west and south. 

• SWOT analysis of Ireland vs other countries. What are the enablers and barriers? Look back at the 
genesis and demise of the historic fertiliser industry in Ireland - what are the lessons learned? 

Ireland’s energy storage: 

• As European electricity markets decarbonise and rely more on weather-dependent intermittent 
Renewable generation, a new form of resilience will be required to replace fossil fuels, particularly as 
electricity will play an increasing role in decarbonising  

Heat and Transport: 

• Quantitative analysis of various types of energy storage (fossil) and energy usage (fossil and renewable) 
across all sectors in Ireland over the last four decades. 
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• Forecast of energy usage in Ireland as we journey to net zero carbon in 2050 and the energy storage 
(quantity and technologies, including hydrogen) needed in Ireland to provide the necessary energy 
security and resilience for a zero-carbon energy system. 

• For the long duration storage technologies identified, review technical characteristics, costs, 
development times, potential for future development and its suitability in the Irish context. Ireland- a 
net exporter of energy in the form of molecules and electrons? 

• Ireland has a continental scale of renewable resources including onshore wind and offshore wind on 
east, south and west coast. Renewable energy produced could be multiples of Ireland’s peak demand, 
even when significant parts of the economy have been electrified. 

• Can Ireland produce renewable hydrogen for domestic use at a cost that can compete with hydrogen 
from solar in southern Europe/ Africa/ Middle east/ south America? Consider factors including: 

o Forecast trends in hydrogen production costs (capex plus opex plus energy plus water (may be 
significant in areas where water supply may be challenging) 

o Transport costs and carbon footprint of transport 
o EU policy on energy security (indigenous energy resources) 
o Geopolitical issues 

Total cost of ownership of BEV vs FCEV urban buses for daily routes >300km 
BEV is a much more efficient option than FCEV based on energy requirement per km. Public transport operators 
recognise that there is a role for both FCEV and BEV in their fleet, particularly for longer routes with daily total 
in excess of 300km. There is a balance between larger number of efficient BEVs (and drivers) to cover a longer 
route vs smaller number of less efficient FCEV buses with longer range and fast refuelling time. A quantitative 
assessment would be valuable to provide evidence on optimal choice of vehicle for different route lengths taking 
into consideration factors including: 

• Capital costs of BEV and FCEV 

• Maintenance costs of BEV and FCEV 

• Passenger capacity of BEV bus v FCEV bus 

• Energy costs / km for BEV, FCEV 

• Range BEV, FCEV (taking into consideration any seasonal variations in range during extreme cold 
weather) 

• Replication of BE/ DB current resilience and security of fuel supply (Consider 'beast from the east' or 
'storm Ophelia scenario'. Can fuel security be provided with batteries/ is H2 storage needed) 

Long term: transport 

• Explore use of renewable hydrogen for synthetic fuels- scale / cost / subsidy needed / decarbonisation 
impact 

• What would a roadmap for development of this industry could look like for Ireland locate at hydrogen 
valleys east, west, and south to e-fuel aviation and shipping. 

• What are the enablers and barriers? 

• SWOT analysis of Ireland vs other countries (121 ESB Generation and Trading).  
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SECTION - HYDROGEN DEMAND 

4 WHAT END-USES ARE THERE FOR HYDROGEN IN IRELAND (I.E. WHERE HYDROGEN WILL BE 

USED)? 

Transport - buses, HGV’s, trains, 
o Maritime Shipping 
o Aviation 
o Industry 
o Electricity generation in Open Cycle Gas Turbines 
o Domestic, possibly when blended with biomethane (12 Atlantic Economic Corridor Business 

Forum; 14 Sligo Chamber of Commerce and Industry). 
 
Transport Fuel Market (LGV, HGV)  

o Gas Network Blend  
o Port Fueling Operation, including marine vessel bunkering  (13 Bremore). 

 
We agree with the nominated end uses for green hydrogen as stated in the public consultation document; 
namely sectors where decarbonisation is currently more challenging to achieve, including: 

o Heavy goods transport, such as aviation, maritime and long-haul road shipment 
o High-temperature heat for industry, for example, steel production where hydrogen could be 

used as a reducing agent for producing direct iron ore (DRI). 
o The chemical industry, using hydrogen as a feedstock for producing fertilisers 
o We concur that the use of green hydrogen is not appropriate for private cars or heating, as 

referenced in the Public Consultation. 
o We endorse the proposed application of green hydrogen for electricity generation and storage 

as a back-up for intermittent renewables, to account for seasonal variability in wind, hydro 
and solar power. However, this must be carefully monitored to ensure direct production of 
renewable energy is prioritised and to avoid over-reliance on green hydrogen. New renewable 
energy should be built to generate green hydrogen, and development should prioritise 
community ownership and quality, sustainable employment-creating opportunities in areas 
where it is most needed (17 NHNA). 

 
From previous OWC studies about the Irish market we believe that mobility sector, most notably, heavy-duty 
vehicles such as trucks, public transports, rail and maritime, are the end users with highest potential to use 
hydrogen in Ireland (20 ABL Company- OWC). 
 
Currently there are no major industrial demands for Hydrogen on the island, we are set up to use Natural Gas. 
The technology that is required for adoption in transport will not be available until post 2026 and it will only 
develop along the Ten-T network, which has yet to be addressed in Ireland, from a use of product scenario, in 
the short term as we will likely be short on Natural Gas the displacement of Natural Gas should be a priority, for 
the foreseeable future the capacity of the grid to accept Hydrogen is questionable due to the displacement of a 
high energy density gas with one of a much lower energy density (Hydrogen is approx. 3 times less energy dense 
than Natural Gas), the projected shortfall in thermal generation will likely require a growth of 3GW of additional 
Natural Gas imports, the issue appears to be the capacity of the grid to support this alone, if the energy density 
is dropped by large scale Hydrogen injection this could cause pipeline capacity shortfalls. No commercial gas 
turbine manufacturer is delivering a turbine of capacity that can be fired at above 30% Hydrogen without moving 
to Oxyfuel, even at 30% there is a large Nitrogen dilution required. 
The export marketplace is available via shipping versus pipeline as the pipeline use displaces potential Natural 
Gas capacity in the short term, it should be noted that Ammonia is the preferred shipping method that is 
emerging globally. In the short term, the most logical step appears, in the opinion of the author, to use Hydrogen 
combined with CO2 from farming such as Anaerobic Digestors or Carbon Farming and then reacted in a 
Methanation reactor using the Sabatier Reaction to create Synthetic Natural Gas which can then be used in 
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existing equipment... i.e. change the fuel not the equipment. 
https://en.wikipedia.org/wiki/Renewable_natural_gas (22 Aergaz). 

 
Airlines are likely to reach emissions targets set by themselves and in the European Commission’s ‘Fit for 55’ 
proposals using a combination of new aircraft, engines and fuel technologies. These will include electric 
batteries, hydrogen and sustainable aviation fuels (SAF). Each will have different capabilities in terms of payload, 
range and flight economics. 

• Electric aircraft will have the lowest payload and range capabilities and are likely to serve the 
‘last mile’ in cargo or very short passenger air routes. 

• Airport to city centre transport or local cargo delivery. 

• Hydrogen/electric aircraft will need to allocate more space to carry fuel on board. While there 
will be a weight saving as hydrogen is lighter than jetfuel, the passenger and cargo payload will 
decrease significantly, changing the economics of each flight. Hydrogen power will also require 
airlines to buy new aircraft or to retrofit aircraft. 

o Domestic routes with Ireland such as Dublin-Donegal and Dublin-Kerry 
o Ireland – United Kingdom connectivity routes to regional airports 

• Sustainable Aviation Fuel can be used to power current aircraft engines and is likely to be used 
for aircraft with more than 50 seats and for short, medium and long-haul flights. Airlines that 
have invested through purchase or lease expecting a 15–30-year lifecycle per aircraft, are likely 
to opt for SAF as the fuel that will allow them to sustain their investment. 

o High density routes such as Dublin-London 
o Cargo routes to Dublin from airports in Europe, North America and Asia 
o Continental Europe and global passenger routes (23a ASL Aviation). 

 
Mobility (land, shipping and aviation) and associated synthetic e-fuel production, industrial processes, industrial 
heat demand, power generation, space/domestic heating (27 BOC Gases Ireland). 
 
Hydrogen can be used in a variety of hard to abate sectors, Bord Gáis Energy’s participation in gas and electricity 
markets mean that we see particular opportunity for hydrogen use in: 
Decarbonised Dispatchable Power Generation: Ireland has an 80% renewable electricity target as set out in the 
Climate Action Plan (CAP) 2021 which will be delivered principally by wind and solar. These intermittent 
renewable energy sources must be complemented by generation that can readily be dispatched to meet peak 
demand when the wind is not blowing, and the sun is not shining. Bearing in mind CAP 2021 also includes an 
objective to roll out heat pumps to 600,000 homes by 2030, it is expected that a new peak electrical heat demand 
will be created. This peak electrical demand will be particularly high during cold winter days. The efficiency of 
heat pumps drops when outdoor temperatures are particularly low, raising electricity demand in order to 
maintain comfortable indoor temperatures. This points to an even greater need for dispatchable generation. 
Unlike other countries like the UK and France that intend to provide low carbon, dispatchable generation by 
nuclear power, Ireland’s moratorium on nuclear means another option is needed. Whereas battery or pumped 
storage are suitable for discharge within hours, hydrogen’s characteristics mean it is suitable for inter-seasonal 
storage making it uniquely positioned to support decarbonised, dispatchable power generation. 
High Temperature Industrial Heat: Hydrogen demand in Ireland’s industry will be different to many other 
European countries. Ireland does not have industrial sectors that require grey hydrogen to the same extent as 
others that have prominent methanol, ammonia, and steel sectors. Alternatively, hydrogen use in the industrial 
sector will be focused on high temperature heat as well as for back-up generation. Heat pump use in industry is 
typically only suitable for temperatures of 200 degrees Celsius or lower meaning there are many sectors, such 
as food& beverage, pharmaceuticals etc. that require a decarbonised energy source for high-temperature heat. 
We expect certain sectors such as cement and lime may still require CCS rather than hydrogen due to fugitive 
emissions and the need for very high process temperatures of greater than 1,000 degrees Celsius that may only 
be met gas with CCS. Hydrogen can also provide decarbonised back-up generation that will be required by data 
centres to ensure grid access. 
Gas Grid Blending: At a minimum we see potential for hydrogen to be blended into the gas grid to help 
decarbonise gas consumption while time is taken for households to switch fuels to other alternatives. This will 
aid gas suppliers in adhering to expected obligations under the Renewable Heat Obligation (RHO). The RHO may 

https://en.wikipedia.org/wiki/Renewable_natural_gas
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require 0.6 TWhs of renewable gas use, which is manageable in the context of a total domestic hydrogen output 
of up to 90TWhs. See response to question 25 for further information. 
Hard to Abate Home Heating: We are aware that the Government’s policy is that electrification and district heat 
are seen as key decarbonisation solutions. On this basis, the sentiment within the consultation appears to be 
that using hydrogen for home heating is effectively ruled out. While we agree that hydrogen should principally 
be used in hard to abate sectors that have no or limited other decarbonisation options, we would caution against 
ruling out hydrogen use in heating at such an early stage. 
We believe the rollout out of heat pumps and district heat should remain under review until the evidence of 
their suitability for Irish households is demonstrated. If hydrogen is needed it should come into consideration, 
in particular in areas where hydrogen hubs are being developed. This would be a similar approach to the UK 
Government where a decision on hydrogen use in heat is expected in 2026. 
It is possible that heat pumps and district heat may not be delivered in the high volumes anticipated by 
Government. Both sectors may face challenges, for instance: 

• While the National Heat Study estimates that heat pumps will be technically feasible in 82% of homes, 
there is no reflection on whether this will be economically optimal for consumers. There may be 
scenarios where heat pumps may not be suitable. For example, where protected/ listed buildings mean 
that building fabric upgrades are limited forcing the need for an upsizing of a heat pump at added 
expense. There may be insufficient space for heat pumps in certain cases, such as terraced houses or 
apartment blocks. While district heating schemes can address some of these gaps, it’s not clear whether 
they will be suitable in all scenarios. 

• In addition, unlike other European countries, the district heat market in Ireland is in its infancy. If it 
faces difficulties scaling up, owing to the need for infrastructure or challenging investment cases, other 
options like hydrogen should remain available (28 Bord Gais). 

 
In the short run, industry that needs high quality heat (the time when we can be burning used tires to create 
cement is likely to be drawing to a close). Pharmaceuticals will be another area, industry where they are using 
combined heat and power will likely benefit. 
Large transport vehicles, HGVs, Aviation are all likely to need Green Hydrogen. Depending on the supply 
constraints for batteries (total global demand for batteries is set to quintuple by 2030) there may be demand 
for Green Hydrogen in the personal transport sector. 
Electricity production is likely to be another strong area of domestic consumption, initially in gas fired thermal 
sites, latterly in pure Hydrogen thermal plants but ultimately fuel cells will likely provide for local and regional 
demand while larger generation bidirectional electrolysis units will support the base load. 
Fixing nitrogen for fertiliser will be an enormous international business – the current global demand for fertiliser 
would outstrip the world’s total renewable energy capacity if all of it were to go Green today (29 Chambers 
Ireland). 
 
The long term outlook of CIÉ Group is to transition our bus and rail fleets to zero 
tailpipe emissions vehicles charged or fuelled by renewable energy. As CIÉ Group works to transform our bus 
fleets from entirely fossil fuel based Internal Combustion Engine (ICE) vehicles to zero emissions technologies, 
FCEVs have been identified as a feasible option in combination with BEVs. 
The use of indigenously produced green hydrogen as a zero lifecycle emissions fuel for these vehicles would 
practically eliminate greenhouse gas emissions, improve air quality and reduce dependency on imported fuel. 
With over 1,100 vehicles operating in urban, commuter, intercity and schools service environments across the 
country, Bus Éireann’s operations are predominantly based around coaches with a smaller volume of urban 
buses. The National Transport Authority (NTA) also plans to have the Dublin City urban bus fleet, currently 
comprising of 1,000 vehicles, 100% electrified by 2035, offering a wide range of potential areas to deploy these 
vehicles across the country. In Bus Éireann’s largely coach based fleet and in other high mileage road transport 
applications, hydrogen has the potential to become the predominant fuel for Bus 
Éireann and other commuter, regional and long distance operators due to the longer 
driving ranges that FCEVs can provide compared to BEVs. In contrast, for the exclusively urban bus fleet of Bus 
Átha Cliath, battery electric is more likely to prevail but there may also be some potential requirement for 
hydrogen in the future. 
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Growth and expansion of urban bus services under the NTA’s urban Bus Connects 
programmes will see higher frequency, longer operating hours and daily bus kilometres on some routes in Dublin 
and regional cities, which may increase the potential Of operating such services with hydrogen fuel cell buses. 
The Connecting Ireland programme may also see further significant potential for 
hydrogen as a fuel, where there is a large reliance on coach type products in rural and regional road operations. 
Although there is the potential for hydrogen as a fuel in passenger rail, where it can 
essentially convert existing infrastructure built for diesel trains into zero emissions 
railways without the need for expansive rail electrification, Iarnród Éireann currently 
plans to prioritise electrification of the network via overhead catenary and electrical 
train sets. 
This transition plan depends on a stable and reliable supply chain, as the future supply of raw materials for 
batteries may become scarce as transport systems across the world move toward electrification. As demand for 
BEVs skyrockets, the supply chain may experience delays or fall short of the demand. Hydrogen FCEV’s require 
fewer batteries and could be a consideration if material availability and grid constraints arise as potential issues 
(30 CIE). 
 
Green hydrogen is most suitable for hard-to-decarbonise end-uses where other currently available 
decarbonisation options are not suitable. This includes: 

• H2 for long term storage / security of energy supply 

• H2 as a fuel for freight shipping / ferries 

• H2 as a fuel for heavy goods vehicles and buses, pending development and suitability of electric options 
(where battery electric and 'electric road' options such as overhead catenary or induction are not 
feasible). 

• H2 as a fuel for aviation 

• H2 for HVO (Hydrotreated Vegetable Oil) and FAME (Fatty Acid Methyl Ester) biofuel production from 
wastes (3rd Generation Biofuels) 

• H2 for certain industrial processes that require high temperature heat not suitable for electrification 
(or as a feedstock) (31 Codema). 

 
Hydrogen has a part to play in many end-uses. The commercial realities will dictate those. Hydrogen should not 
be constrained to any sector but sectors where more innovation would help could be supported more such as 
electrolyser technology which is the biggest bottleneck for green hydrogen. Hydrogen has obvious immediate 
benefits in transport, home heating, power generation, renewable energy storage and many others (32 Constant 
Energy). 
 
Aviation has the potential to be a high-end user in Ireland, especially in supporting long haul aviation. The 
aviation industry is already working on this type of technology. A secure domestic supply will support the 
development of a hydrogen industry in Ireland. Currently daa is working to develop alternative fuelling strategies 
to support the transition from fossil fuels to SAF (sustainable aviation fuels), electrification and hydrogen but 
does not have specific date to share now on anticipated use scenarios. Some global scenarios predict that green 
hydrogen could supply 32% of aviation energy demand by 2050. DAA has engaged with policy makers from the 
European Commission who are scoping hydrogen requirements across the EU, with a focus on aviation, during 
summer 2022. A summary of their findings to date is below. 
Although the earliest adopters of hydrogen in aviation are likely to be airports in the Nordics, Dublin was ranked 
at 35. In terms of Hydrogen requirements, the number of predicted H2 flights by 2040 (assuming roll-out begins 
in 2035) translates into the following: 
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The estimated energy requirements for liquefaction assume that gaseous hydrogen is easier to transport over 
distances than liquid hydrogen, requiring liquefaction capacities at the airport (as most aircraft will use liquid 
hydrogen). NOTE: The assumptions on which this study is based are located in Appendix 1 of DAA submission.  
In terms of prioritisation, the use of hydrogen for transport and sectors that are difficult to electrify should be 
of the highest priority. It is likely that electrification will not be a viable source of energy for long haul flights. As 
such, the transition to hydrogen is key to maintain these flight options, particularly for an open economy like 
Ireland’s which is so dependent on tourism and foreign direct investment. Currently, fossil- fuel based jet fuels 
provide a safe and secure source of energy, with high energy output for aviation. This makes the transition away 
from fossil fuels even more challenging. 
We also need to ensure that the supply of hydrogen energy in Ireland is directly tied to a supply of renewable 
energy during manufacturing, to ensure the maximum level of decarbonisation (34 DAA). 
 
The role of green hydrogen in meeting the need for decarbonisation in hard to abate sections of the economy 
either directly or as a feedstock for e-fuels/ammonia in areas such as high heat load for industry, heavy 
transport, shipping, aviation, etc will allow these sectors of the economy to enjoy the same success in 
decarbonising that the electricity sector has achieved (36 DP Energy). 
 
The consultation further asks what the end uses of hydrogen should be. At this early-stage Dublin Chamber 
recommends that there is a hierarchy of usage. Electrification should take place where possible and efficient. 
Hydrogen should then be used where electrification is not feasible. There is need for a targeted approach so as 
not to incentivise inefficient use. 
However, this hierarchy can be supported by an industry / usage classification of activity to ensure that the 
hydrogen supply can be maximised. In saying this, Ireland’s hydrogen ambitions should not be curtailed by the 
limitations of current technology: Government needs to stand at 2050 and look back (37 Dublin Chamber). 
 
Energia supports the overall strategic approach to decarbonisation set out in the paper: efficiency, 
electrification, and the utilisation of hydrogen to decarbonise hard to abate sectors. Based on this approach 
hydrogen will only have a role in sectors where electrification is not suitable, feasible, or economic. Energia 
welcomes the commitment made in the consultation paper around conducting “a specific examination of each 
end use (demand) sector”. 
Early identification of the optimal hydrogen use cases will maximise the potential for energy systems integration. 
Only as a result of rigorous Ireland centred research will the hydrogen industry contribute to meeting the 
decarbonisation goals outlined in the Climate Action Plan. The hydrogen strategy should also reflect the 
timelines for potential use case maturity, focusing predominately on initially supporting high technology 
readiness level applications, whilst preparing for important emerging use cases on a rolling basis as technology 
and markets develop. 
Near-term (to 2025): Use cases which have relative levels of maturity and high likelihood of demand in the near 
term include transport 2 (particularly high duty cycle transport applications; coaches, buses, HGVs, trains), 
existing hydrogen demand and industrial feedstock applications. 
Medium-term (to 2030): Seasonal power storage and peaking generation in support of renewables are medium 
term use cases, subject to supporting infrastructure being developed, and greater understanding of gas quality 
impacts. Understating gas quality impacts is critically important irrespective of a gas blending decision in Ireland. 
Any decision for gas blending in GB will have an impact on Ireland in future years given Ireland’s reliance on 
imports of GB gas across the Moffat interconnectors. This requires investigation to ensure continuity of existing 
gas power plant operations and therefore power system security. Maritime applications, given the heavy-duty 
cycle are high potential medium term hydrogen/hydrogen derivative use cases. 
Longer term (post 2030): Aviation with expected increasing sustainability targets represents a high probability 
use case for hydrogen (43 Energia). 
 
The Cluster believes that there is an important role for Hydrogen, particularly Green Hydrogen, to play in the 
further development of Ireland’s energy system to incorporate more renewable energy and support 
decarbonisation in difficult to decarbonise sectors of the economy. Green Hydrogen has the potential to ensure 
that the system develops in line with the requirements for sustainability climate-neutrality and security. The 
cost of producing and integrating hydrogen into the energy system in Ireland must be assessed to ensure that 
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costs to end-users are managed at a reasonable level. The Cork Region possesses strengths that make it uniquely 
important for the early development of Green Hydrogen infrastructure (44a Energy Cork). 
 
As an element of the overall Irish energy transition, hydrogen deployment has the potential to support industrial 
decarbonisation, particularly post 2030, and strengthen energy security of supply, while also offering the 
opportunity for new low-carbon industrial activity and exports. Using hydrogen in its pure form as a feedstock 
for industrial use provides significant potential for both decarbonisation and value adding activities in the 
enterprise sector. This encompasses existing industrial sectors and potentially onshoring new activities such as 
green fertiliser production, sustainable glass manufacturing and the production of synthetic sustainable fuels 
for aviation and shipping (45 Enterprise Ireland). 

 
Large Energy Users with a requirement for high grade heat. The hydrogen strategy should consider the 
development of new industries in Ireland that will require hydrogen as part of their processes. If the transport 
of hydrogen between countries turns out to be uneconomical, then it would make sense to locate industrial 
plants that require hydrogen in areas where green hydrogen can be created relatively cheaply. This could create 
the opportunity to develop new industries and employment in Ireland for example urea fertiliser production. 
The use of Hydrogen for power generation through turbines/engines/fuel-cells will also play an important role 
to support the electricity grid in times of low wind and solar output (47 Fingleton White). 

 
We support the Department’s statement that there are several challenges regarding hydrogen development in 
Ireland. We note that significant hydrogen development remains primarily contingent upon suitable high 
industrial loads, as well as sufficient hydrogen gas storage capacity, neither of which are currently present in 
Ireland (49 Friends of the Earth). 

 
Hydrogen can be used to complement or displace fossil fuels in the areas of: 
Transport: initially for heavy-duty vehicles, such as goods and transport vehicles, and moving towards aviation 
and maritime uses in the medium-long term 
Industry: replacing fossil fuel use in high grade heat processes 
Electricity generation: hydrogen can be blended with natural gas and complement variable renewables 
electricity by providing dispatchable thermal generation (51 GH2). 

 
Hydrogen can be used as a feedstock and fuel in many existing and emerging industries. The advantage in Ireland 
engaging early in the development of hydrogen production and use is that it can create new industries that 
currently do not exist within the country. Over 80% of hydrogen produced currently is used to make ammonia - 
a vital ingredient in fertilizer and is also used to remove sulphur from crude oil – with the remainder used mostly 
for industrial processes, including PCB manufacture and production of plastics. Whilst Ireland only has one oil 
refinery, it could adapt and extend its activities into applying hydrogen use. Other uses of hydrogen are: 

• Hydrogenation of unsaturated vegetable oils; 
• Manufacture of organic compounds, eg methanol; 
• Production of hydrogen chloride; 
• Reduction of metal oxides to base metals; 
• Production of rocket and other high performance fuels;  
• A fuel for internal combustion engines for the automotive industry;  
• Use with hydrogen fuel cells, both in automotive applications and static applications such as 

uninterruptable power supplies, power for telecommunications and applications requiring high 
reliance;. 

• Welding, annealing and heat-treating metals; 
• Pharmaceutical industry; 
• As a coolant in power plant generators. 

Some of these activities sit at the top of the clean hydrogen ladder as shown in Figure 3 in the consultation 
document.  HUI believes it would be wrong for Ireland to concentrate on just one level of the ladder and 
especially at the top. The unavoidable applications will anyway develop by nature of their need. The 
uncompetitive applications need to be made cost effective, and whilst the higher echelons of the ladder are not 
to be neglected, support must be given to the bottom rungs of the ladder, especially to transport applications 
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and domestic energy consumption such as heating. None of this will be possible, however, without developing 
the means of hydrogen production, transmission and storage (55 and 56 HUI). 

 
We welcome the recognition in the consultation document of the key role green hydrogen will play in Ireland’s 
transition to a low-carbon economy, including by supporting the decarbonisation of difficult-to-decarbonise 
sectors like heavy vehicle transport (57 HyGen Energy, Ryze Hydrogen, and Wrightbus). 

 
The aviation industry continues to work on reducing aviation emissions. This includes new aircraft and engine 
designs, more efficient airspace usage, more efficient aerodrome operations including sustainable energy 
sources; and the use of sustainable or alternative fuel sources on board aircraft including electric batteries, 
sustainable aviation fuels (SAF) and hydrogen. 
Specifically on hydrogen, a recent EU commissioned report indicates hydrogen combustion could reduce climate 
impact in flight by 50 to 75 percent, and fuel-cell propulsion by 75 to 90 percent1. It provides information on 
anticipated use in the coming decades. Aircraft manufacturers have committed to various innovation 
programmes and have announced they will have short-range and medium-range aircraft available in the next 
decade. 
In developing a hydrogen strategy for Ireland, please consider that aviation will represent a key user of hydrogen 
in the future. Irish airports and aircraft operators will need to source hydrogen and provide suitable 
transportation and storage infrastructure (58 IAA). 

 
Achieving a target of 80% renewable electricity will require at least a trebling in installed capacity of our wind 
fleet, with offshore wind a key component of this expansion. Wind at this level will produce more than enough 
electrical energy to power the equivalent of every home in the country. However, using the energy that is 
produced at the correct time will be challenging. To achieve this, we will need to make the best use of all 
available resources connected to the energy system and it will be essential to be able to move in time or location, 
energy consumption or generation to balance supply and demand. Storing energy in the form of green hydrogen 
produced using renewable electricity is seen by many as a key enabler of these targets. However, the use of 
hydrogen goes beyond simply for energy storage or as a replacement for fossil fuel-based power plant. Hydrogen 
has been demonstrated to promote the decarbonisation of otherwise difficult to decarbonise industries such as 
heat, transport (particularly heavy goods vehicles, ships and trains) and industrial processes, e.g. steel 
manufacture (59 IERC/Tyndall). 

 
Hydrogen has many potential end-uses, ranging from an industry feedstock to transport solutions, to natural gas 
grid injection for storage or heat or reconversion to electricity. It may be blended with biofuels to enhance fuel 
mixture and reduce carbon emissions; used in the agricultural industry as feedstock for fertiliser production; or 
used to reduce emissions from energy intensive data centres. Within the context of a 10-year time frame, it has 
become clear that opportunities exist for green hydrogen in Ireland and there could be two main target markets 
for this green hydrogen: 

1) The transport sector with a focus on public transport (buses & trains) and heavy goods vehicles 
(freight). 
2) Injection to the Natural Gas grid. It should be noted that in the case of Ireland, 23 TWh/170TWh of 
natural gas is used for heating; and 17TWh/170TWh of natural gas is used for electricity. This hence 
suggests that there could be a great benefit in replacing natural gas in the grid with hydrogen (62 Irving 
Oil). 
 

Hydrogen has many potential end-uses, ranging from an industry feedstock to transport solutions, to natural gas 
grid injection for storage or heat or reconversion to electricity. It may be blended with biofuels to enhance fuel 
mixture and reduce carbon emissions; used in the agricultural industry as feedstock for fertiliser production; or 
used to reduce emissions from energy intensive data centres. Within the context of a 10-year time frame, it has 
become clear that opportunities exist for green hydrogen in Ireland and there could be two main target markets 
for this green hydrogen: 

1) The transport sector with a focus on public transport (buses & trains) and heavy goods vehicles 
(freight) 
2) Injection to the Natural Gas grid. It should be noted that in the case of Ireland, 23 TWh/170TWh of 
natural gas is used for heating; and 17TWh/170TWh of natural gas is used for electricity. This hence 
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suggests that there could be a great benefit in replacing natural gas in the grid with hydrogen (63 
Islandmagee Energy). 
 

Replacement of fossil fuels in difficult to abate sectors e.g. fishing vessels and heavy machinery (64 KFO). 
 
We have identified three specific use cases with additional sectors within each. These are transport, industry, 
and gas blending. Within transport there are buses, cars, Heavy Good Vehicles (HGVs), rail, aviation, and 
shipping. For the industrial sector we see selected industrial uses where green hydrogen can displace existing 
grey hydrogen, such as refining, and high-heat applications such as aluminum smelting, and glass recycling. Gas 
blending will result in gas network end users ultimately being end users of hydrogen, these are specified as 
electrical power, non-residential application, and residential (heating and cooking) (67 Nephin Energy). 

 
Renewable hydrogen is set to become a valuable energy vector for end uses where it is the most efficient 
solution in the process of its decarbonisation. Potential Port related uses could include the following: grid supply, 
solar roads, extended import solar, other generation opportunities, battery storage, electrolysis, hydrogen 
refrigeration, hydrogen battery, hydrogen import/export, hydrogen refuelling, hybrid cargo equipment, carbon 
storage, hybrid patrol vessels, hybrid heavy vehicles, shorepower, extended electric fleet, electric cargo 
equipment (70 Port of Cork Company). 

 
Limited end uses in Ireland so best opportunity is to leverage our offshore wind opportunity to produce 
hydrogen for export which should be a focus of the strategy and should be supported with enabling policies. The 
delivery of this ultimate solution will take several years and in the interim, as Ireland grapples with an escalating 
energy security crisis, there is a need to develop onshore wind powered hydrogen production in the short and 
medium term. 
We would welcome clarification of the likely proposed use cases linked to the 2GW target for hydrogen 
production, as set out in the July Sectoral Carbon Budgets announcement and whether subsequent policies will 
specifically require the hydrogen to be utilised within Ireland or whether it will include hydrogen production 
used for export. 
We note Ireland’s current largest producer and end user for hydrogen is the White Gate refinery and that the 
hydrogen produced there is a by-product of the thermal cracking process, so it seems unlikely at present that 
the 7619T of grey hydrogen used can or would be replaced with green hydrogen in the near term (or at least not 
without specific policy drivers) (72 RWE). 
 
Our clients support the governments commitment to preparing an integrated hydrogen strategy for the state. 
In line with the Climate Action Plan, the development of this strategy is a key priority and should be advanced 
without delay. As such, we welcome this initial step in the consultation process. 
Upon completion of the Kildare Innovation Campus (c.2028) in line with its adopted masterplan, the campus will 
be a high energy user. The masterplan will include the delivery of significant hydrogen-ready gas turbines. As 
such, the transition to net-zero in the power sector is of significant interest to the campus. 
The Campus represents a significant future end-user for hydrogen power through either a blended natural gas 
solution or dedicated connection. The delivery of sustainable energy solutions which have the ability to displace 
fossil fuel supplies such as natural gas, will assist in transitioning existing projected energy usage to a 
decarbonised alternative (76 Davy Platform ICAV). 
 
The Green Hydrogen Industry is in its infancy however is expected to develop quickly over the coming years. 
With the potential renewable energy capacity off the west coast, green Hydrogen can use excess electricity 
produced offshore, easing pressure on the electricity grid. Green Hydrogen can: 

• Decarbonise heavy energy industries, including commuter and other heavy energy transportation 
• Provide employment opportunities through the development of green hydrogen manufacturing 

facilities and other ancillary services 
• Help to alleviate curtailment on renewable energy due to insufficient grid infrastructure 
• Lead to innovation through the need to adapt existing industry equipment to use green  
• Hydrogen or through the development of novel products 
• Develop new uses for green Hydrogen through research and development (78 Western 

Development Commission). 
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Hydrogen can be used where electrification is not possible, to provide back-up for intermittent sources including 
wind and solar, and to store energy, thus improving Ireland and the EU’s energy security. Green hydrogen can 
be used to decarbonise Irish industries that rely on fossil fuels and have significant energy demands, including 
transport, industrial heat, and electricity. 
Transport: Heavy goods vehicles account for 15% of transport energy demand in Ireland today, but this is 
projected to rise to 30% by 20502. Fuel cell electric vehicles (FCEV’s) are the preferred low carbon solution, 
followed by hydrogen combustion, for decarbonising HGV’s3. Dublin Bus and Translink have undertaken 
hydrogen fuel cell bus trials, and there is similar demand in Cork for public transport decarbonisation under Bus 
Connects Cork. The Aviation industry presents further opportunities, representing 22% of Ireland’s transport 
energy demand. Blends of up to 50% are allowed for certain renewable fuels, such as hydrogen-based fischer-
tropsch fuel (FT) and hydrotreated vegetable oil (HVO)4. 
Industrial Heat: The generation of high-temperature heat for industrial-use represents 25% of Ireland’s 
industrial energy demand. Hydrogen is well suited for generating high temperatures and thus decarbonising 
these hard-to-abate sectors including, the cement industry, aluminium and distilleries. The pharmaceutical 
sector is of particular importance to Cork as the region has become an international hub for pharmaceutical 
progress, accounting for 10% of overall large energy user demand or 3 TWh/annum6. The industry is dedicated 
to decarbonising processes and hydrogen offers an opportunity to transition away from fossil fuels. 
Electricity: Hydrogen can be used to both replace natural gas in power generation and for onsite generation for 
data centres. Data centres require large amounts of energy. In the current energy crisis, they have been in the 
spotlight driving a need to adopt clean on-site flexible generation. This sector is beginning to examine on-site 
green hydrogen power generation as a solution to fulfil their energy needs. 
Fertiliser feedstock: Hydrogen presents opportunities to increase food security and the sustainability of our food 
systems in Ireland by deploying it as a feedstock in fertiliser production. Today, Ireland is the 13th largest 
importer of fertiliser in the world, importing 1.5 million tonnes annually. Through the IDA and the use of our 
cooperative model, the production of green hydrogen can bring fertiliser production to Ireland, reducing our 
dependence on imports of nitrogen-based fertiliser and creating a stable demand for local use. Its deployment 
would also contribute to the decarbonisation of Irish agriculture (85 Cork Chamber). 

 
This is best outlined by the EU’s Strategy for Energy System Integration2 which envisages the future energy 
system, planned and operated as a whole, linking different energy carriers, infrastructures, and demand sectors. 
The three pillars of this strategy include: 

• A more ‘circular' energy system, with energy efficiency at its core, while making due allowance to 
manage and minimise energy rebound effects 

• A greater direct electrification of end-use sectors, ultimately powered by renewables 
• Where direct electrification is not feasible, the use of low carbon fuels, including  

Hydrogen In an Irish context, we should electrify where possible and then use hydrogen; this would potentially 
include: 

• Heavy road transport, shipping and aviation 
• HFC electrification of rail transport, where direct overhead line electrification may not be cost-

effective (elaborated further below) 
• Industrial high-temperature heat supply 
• Chemical feedstock in industry 
• Zero carbon energy storage and direct use for zero carbon dispatchable power generation 
• Export of green hydrogen and ammonia. 
• Entice other future industries such as green fertiliser etc. 

There is a strong and distinctive case for developing hydrogen fuel cell (HFC) trains on the Island of Ireland. Such 
an initiative could be part of an all-island coordinated deployment with support from the UK’s Hydrogen 
Acceleration Programme. Funding could be matched here from Irish government hydrogen initiatives, and there 
would be the possibility of additional support of PEACE funding. Much of Ireland’s rail infrastructure is not suited 
to early overhead line electrification. While battery operation is technically possible, cost, range and refuelling 
times are significant constraints. The nature of fixed rail routes with well-defined refuelling requirements and a 
need for rapid turnaround mean that HFC operation may be significantly preferred in many cases. 
There is a solid precedent for this cross-border transport cooperation in Waterways Ireland. This was one of six 
North/South Implementation Bodies established under the British-Irish Agreement of 1998 (The Good Friday 
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Agreement). A similar initiative in the cross-border deployment of hydrogen-fuelled rail transport could be an 
effective mechanism for collaboration on all-island transport decarbonisation (87 Engineers Ireland). 
 
As indicated by WEI, the scaled-up use of green hydrogen in the national gas grid (GNI) and in the refining 
processes at Whitegate Refinery represent potential large scale industrial uses in the short term. In this context 
it would be important that the hydrogen to be prioritised for use in the gas network would be green hydrogen. 
In addition, and as indicated in the Hydrogen Strategy Consultation paper, other industrial users as well as the 
transport sector including haulage, buses, aviation and shipping represent potential future green hydrogen 
consumers, all with potential to significantly reduce the consumption of fossil fuels in Ireland. It should also be 
noted that gas turbine manufacturers currently produce gas turbines for power generation which can be run on 
hydrogen blends (88 Enterprize Energy). 
 
Green ammonia fertilisers: Green f ertilisers and animal feeds derived from ammonia that has been produced 
using renewable hydrogen through electrolysis, are key to decarbonisation efforts nationally and at a European 
level. 
Ireland are currently importing most of the fertiliser requirements and the current conflict in Ukraine has 
highlighted a security of supply issue for these products in Ireland. Furthermore, with the floating wind resource 
that exists in the Atlantic there is an opportunity to scale up this sector for export from the port. 
Sustainable aviation refuelling: Green hydrogen and electrofuel production will be central to decarbonisation of 
the aviation sector. Today ́s aircrafts are certified to fly with a maximum of 50% sustainable aviation fuel, of 
which electrofuel is an example, and the remainder with traditional aviation fuel. Shannon airport is well 
positioned close to the Atlantic floating wind resource and there are opportunities for the production of 
sustainable electrofuels deriving from green hydrogen in the years ahead and for Shannon airport to be a 
strategically placed international aviation refuelling depot. 
Next generation maritime refuelling: SFPC are part of a pan EU green bunkering network alongside a number of 
other ports to help decarbonise the heavily emitting global maritime sector. SFPC are aiming to be strategically 
placed green fuel ship bunkering facility within the Atlantic. Global shipping giant Maersk has recently ordered 
12 e-methanol powered (hydrogen derivative) container vessels which are due to be delivered and put into use 
in 2024 / 2025 indicating the direction of travel for the heavy shipping industry into the future. 
Direct export to EU: The market pull for green hydrogen is growing rapidly and there are direct and existing 
export opportunities to other EU countries such as Germany, Belgium, the Netherlands and France. Germany 
only have the capacity to supply 10-20% of their domestic hydrogen demand with green hydrogen. Concerned 
with the impact carbon tax will have on grey hydrogen currently being used, Germany have shown recent 
interest in Irelands Atlantic floating offshore wind resource as the supply for their growing green hydrogen 
demand. Bilateral agreements within an EU framework will be central to supporting export opportunities with 
the German-Irish chamber recently stating support for the export of Irish green hydrogen to Germany and the 
development of a hydrogen strategy for Ireland. Other countries such as Belgium are similarly showing interest 
in leveraging the green hydrogen production potential of the Atlantic also. The business of sustainability 
SFPC Vision 2041 Strategy5 initially published in 2013 outlines the Port’s future objectives for the medium to 
long-term acting as a masterplan for the port. The Port are now undergoing a revision of this masterplan with 
future demand drivers evolving such as the enabling of floating offshore wind in the Atlantic and facilitating the 
production of alternative fuels such as green hydrogen and ammonia. 
The Tánaiste and Minister for Enterprise, Trade and Employment, Leo Varadkar has supported the set up of the 
Shannon Estuary Task Force. The group will support the government in setting out an economic vision for the 
estuary for the next 20-30 years. The Taskforce will look at what makes the Shannon Estuary unique, setting out 
how it can make the most of its position, resources and strategic advantage with floating offshore wind and 
green hydrogen to the fore of enterprise opportunities in the region. 
A number of potential routes to international markets exist including bulk marine transport e.g. via LOHC (Liquid 
Organic Hydrogen Carrier) or Ammonia and pipeline interconnector. The benefits of LOHC are that it is a liquid 
at ambient temperature and pressure, and offers the ability to transfer hydrogen like oil, enabling existing oil 
assets to be repurposed. The preferred transport medium is likely to depend on the requirements of the end 
user. The value of green hydrogen to the EU includes energy security and its low carbon emissions. These will 
require public sector support to develop appropriate offtake agreements to give long term confidence demand 
at suitable prices. Early movers in particular will require support. A bilateral agreement mechanism would 
provide agility and confidence (89 ERM/SFPC). 
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FTAI agrees with the hydrogen ladder and sees road fuels as a short term (<10 year) bridge fuel to allow transport 
operators offer lower carbon services to hard pressed exporters. Local and regional deliveries can switch to 
battery electric trucks now if grid connections were made visible in the first instance and prioritised based on 
their decarbonisation vs diesel and additional new demand on the grid (90 FTAI). 
 
- Transport - buses, HGV’s, trains 
- Maritime Shipping 
- Aviation 
- Industry 
- Potential for heating (91 Galway Harbour Company). 
 
The first hydrogen molecules to enter the Irish gas network will most likely come via National Grid through the 
Interconnector at Moffat in Scotland and will occur later this decade. Once this hydrogen flows into the gas 
network, it will provide energy to and help decarbonise end users across the country including over 25,000 
commercial customers connected across the distribution and transmission networks. 
Gas Networks Ireland is working with National Grid UK to ensure that the Interconnection Point is ready to 
accept up to 5% hydrogen/natural gas blend by 2025, as per the EU’s proposed Hydrogen and Gas Market 
Decarbonisation Package12. This work is spread across a few workstreams addressing safety, legal, regulatory 
and operational challenges. 
When this work required to facilitate the hydrogen blends at the Moffat Interconnector is compete, Ireland’s 
national gas network can then act as an ‘always on’ secure demand source for green hydrogen in Ireland 
(notwithstanding localised network operational constraints). Hydrogen, via interconnector blends and early 
phase injection, displacing significant volumes of natural gas, can be used to decarbonise all sectors which are 
currently connected to the gas network, i.e. industry, power generation and low-temperature heat, given that 
hydrogen molecules will be blended in with biomethane molecules. It would seem prudent now to keep all 
options open to allow for potential technology developments, given the massive potential that Ireland has to 
produce up to 90TWh of green hydrogen according to the SEAI. 
A recent report by the ESRI13 found that the significant capital cost of retrofitting the existing housing stock may 
prompt a re-examination of electrification as the primary method of decarbonising the heating sector. 
Considering this it would seem prudent not to rule out any potential end-use for hydrogen at this point. 
Prioritising certain sectors for green hydrogen use over others at this juncture, for an energy system we are 
building to serve us in 2050, seems somewhat premature. Technologies mature and costs fall over time. Where 
you might use a resource like green hydrogen may differ considerably if it is scarce and expensive versus 
abundant and cheap. Gas Networks Ireland would recommend that no applications or end-uses are ruled out at 
this point. 
Over time, the gas network can be repurposed to transport 100% green hydrogen. This pathway provides a route 
to market for the early developers, while the industry scales up and costs reduce and it helps to decarbonise a 
range of sectors including industry, power generation, heating and transport. Guarantees of Origin for hydrogen 
can play a pivotal role in the supply chain, providing an immediate link between supply and demand, especially 
for the first movers in this industry. Through using the network as a demand conduit for hydrogen, it can create 
an effective route to market for early developers which can be expanded as supply and demand grow. As noted 
previously, the Statutory Instrument number 350 of 2022 was signed into Irish legislation on 12th July 2022 by 
Eamon Ryan, Minister for the Environment, Climate and Communications. Article 25 of the Statutory Instrument 
appoints Gas Networks Ireland as the Issuing Body for Guarantees of Origin for Gas, produced from renewable 
sources, including hydrogen produced from renewable sources. 
In parallel, the development of hydrogen clusters will be key in meeting the demands of customers focused 
around industrial hubs linked by dedicated hydrogen pipelines with associated hydrogen production and 
storage. This will be anchored by industrial and transport applications, and electricity balancing. These will 
include the sectors where decarbonisation is hard to achieve, such as processes that require high temperature 
heat or steam. The hydrogen produced in these clusters could be linked to a wider hydrogen network which 
would enable resilience through links to other cluster along with a potential route to export hydrogen (92 GNI). 

 
Hydrogen has the potential decarbonise multiple sectors including industry, dispatchable generation, aviation, 
shipping, and domestic heat in addition to land-based mobility. Focusing on the transport sector, we have 
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maximum confidence that hydrogen demand will emerge across the following market segments: 1) road 
vehicles, 2) aviation, 3) maritime, and 4) non-road mobile machinery (93 HMI). 

 
There are several potential end uses for hydrogen in Ireland. One potential use of green hydrogen is as a zero-
emissions fuel for electricity peaking plants. Wherever possible, new peaking combustion power plants should 
be operable with, or retrofittable for, combustion of high-hydrogen blended fuels or pure hydrogen in the future. 
Various manufacturers are investing in hydrogen-ready combustion systems. For example, Mitsubishi Heavy 
Industries expects to have developed a 100% hydrogen-fired gas turbine by 2025 7. 
It is relevant to note that peaker plants are currently responsible for a disproportionately high level of CO2 
emissions from electricity generation as they tend to have lower efficiencies than other thermal plants. 
Therefore peakers are “low hanging fruit” in the drive to decarbonise power generation. Furthermore, high 
market prices achieved for peak-time electricity will incentivise the use of hydrogen for peak power generation 
but additional supports via a capacity mechanism may be needed in order to kickstart development of hydrogen-
ready peakers over conventional peakers (94 H Wind). 

 
The end-uses for hydrogen in Ireland must be considered against the backdrop of the Climate Action Plan, 
Carbon Budgets and the recently published sectoral emissions ceilings, as well as the EU’s policy guidance on 
hydrogen use. The EU has been clear on the potential of hydrogen “in replacing fossil fuel use in carbon intensive 
industrial processes” and its role in “hard to abate parts of the transport system, in addition to what can be 
achieved through electrification and other renewable and low-carbon fuels”. 
Notwithstanding the distinct profile of Irish energy users in comparison to EU (see graphs below), there is 
comparability with respect to transport. In working towards the timeline of 2030, policy and technical signals 
are pointing towards transport (heavy goods vehicles, e-fuels, aviation and maritime), hydrogen fuelled 
dispatchable power generation, and a smaller proportion to replace fossil fuel use for industrial high 
temperature heat processes) 
The recent publication of the sectoral emissions ceilings coincided with the commitment of “additional resources 
for solar (more than doubling the target to 5,500 MW), off-shore wind (moving from a target of 5,000 MW to 
7,000 MW), green hydrogen (an additional 2,000 MW), agro-forestry and anaerobic digestion (up to 5.7 TWh of 
biomethane) – to further accelerate the reduction of overall economy-wide emissions”. This is noteworthy as 
the commitment to focus additional resources for biomethane, for example, is likely to be used to displace 
natural gas use in residential heating as we approach 2030 (96 Indaver). 

 
Hydrogen has an energy density of 1/3 that of methane, and consequently it is not suitable for most transport 
operations. Hydrogen is difficult to store and little or no strategic storage infrastructure exists. There are little 
or no production facilities or uses developed commercially. There are currently minimal end uses that have 
distinct advantage over other developed sustainable technologies (97 IRBEA). 
 
Hydrogen can play important roles in the decarbonisation and strengthening of energy security and resilience in 
several demand sectors. Energy efficiency improvements, electrification and biofuels have important roles in 
some of these sectors. It is important that end users be encouraged to pursue the decarbonisation options most 
sustainable and suitable to their needs, bearing in mind sectoral emissions reduction targets. We present our 
own version of the “hydrogen ladder” in Figure 2 to illustrate where we believe hydrogen could be directed in 
Ireland’s energy transition. We urge caution in the use of tools such as “hydrogen ladders” as they can convey 
an overly simplistic, deterministic view of a very complex and uncertain challenge in which technology and local 
conditions constantly evolve. For example, electrification of taxi fleets may be preferable to hydrogen, but to 
what extent are grid capacity issues and their impact on charging considered? We recognise, however, that such 
graphical tools are useful in starting conversations on decarbonisation. We have also added a block of potential 
new hydrogen demands that encompasses exports of ammonia, production (and export) of fertiliser based on 
ammonia, production (and export) of methanol and e-fuels (e-kerosene and shipping fuels), use of hydrogen to 
refine alumina to aluminium, use of alumina “red mud” by-product to produce and export iron, and the 
attraction of energy-intensive FDI to Ireland due to availability of secure, resilient zero carbon electricity and 
hydrogen. The proposed ladder attempts to be Ireland- specific and reflect the realities of the development and 
deployment of zero carbon technologies (100 University of Galway). 
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H2 fuel is needed to decarbonize the transport sector (Buses, trucks & cars) - no alternatives are realistic. H2 will 
also be required as an energy storage matrix through reversible PEMS electrolysers - these will enable further 
penetration of the renewable energy systems into the Irish electrical generation systems. H2 is likely to be used 
by the aviation sector in the next 10 years too. H2 will likely be used as a mixed gas of to up to 20% H2 by volume 
of the natural gas nationwide distribution system in the short term. 
Road Transport: Potential opportunities and action for Hydrogen and other hydrogen-based fuels in Ireland. 
Ireland could introduce RFNBO targets in the transport sector (similar to RED III). In RED III, there is a proposed 
mandatory share target for RFNBO at 2.6% by 2030. RFNBO used for production of conventional fuels is 
accounted for towards 2.6% target. Multiplication factor of 1.2 for RFNBO used in marine and aviation. RFNBO 
used for production of conventional fuels and recycled carbon fuels are accounted for reduction target. Note 
Renewable Fuels of Non-Biological Origin (RFNBO) mean liquid and gaseous fuels used in all sectors, the energy 
content of which is derived from renewable sources other than biomass (e.g. renewable hydrogen, e-fuels). 
Compared to electrification and other decarbonization options: Although electrification is increasingly the 
current chosen way to decarbonize the road transport sector in the short term in many European countries, 
there is room for other technologies such as biofuels (1st and 2nd generation), synthetic fuels such as hydrogen 
and e-fuels. The supply of minerals for a complete electrification of European fleet is not realistic and therefore 
other technologies such as FCEV vehicles can help achieve the zero-emission requirement for cars and light duty 
vehicles by tailpipe by 2035, as well as heavy duty vehicles (HDVs). Electric batteries are deemed too heavy for 
HDVs and hydrogen powered HDV technologies (such as FCEV and ICE powered by hydrogen) look promising: 
Marine Transport: Use of marine RFNBO fuel can contribute to the RFNBO target in transport sector. Although 
the use of  RFNBO in marine (such as hydrogen, ammonia and methanol) is expected to scale up post 2050. 
Ireland can start developing the infrastructure on shore in ports to accommodate for the distribution, storage 
and supply of these fuels (hydrogen, ammonia and methanol). According to the Deployment of Alternative Fuel 
Infrastructure (DAFI) regulation, at least 90% of green power must be supplied to marine vessels, as from January 
1, 2030. In 2019, about 12,952 trading vessels (100 gross tonne or more arrived in Irish ports according to the 
Irish Central Statistics Office (CSO). Dublin was the busiestport in that year and the Dublin-Holyhead route was 
the most popular ferry route for passengers. About 315 cruise ships arrived at Irish ports. To decarbonize this 
mean of transport, it is key for Ireland (an island) which depends on movement of goods and passengers to find 
and prioritize the development of alternative fuels (hydrogen, ammonia and methanol) which work for the 
marine transport in the longer term. Many European countries are already taking actions and trialling out new 
fuels such as Norway, Germany, Denmark and Spain (Valencia port). Ireland could learn and apply approaches 
taken from these countries to implement similar fuels for marine. 
Compared to electrification and other decarbonization options In marine sector, currently biofuels are 
increasingly being used as the existing infrastructure can be used for biofuels supply, storage and distribution 
straightaway. By 2030, biofuel will account for approximately 6.1% share of renewable and low carbon fuels in 
marine if the proposed EU Fuel EU 
Maritime regulation is approved and adopted in all EU countries. Bio-LNG and electricity takes 1.2% share each 
of renewable and low carbon fuels in marine by that time. Hydrogen, ammonia and methanol have 0% share by 
2030, although post 2050, hydrogen can account for 7.2% share of renewable and low carbon fuels in marine in 
EU. It is therefore necessary for Ireland to invest and develop the ports to adopt RFNBOs (101 SGS).  

 
Ireland will improve energy efficiency including retrofits; create as much renewable electricity as possible and 
strengthen the grid. There will be increased electrification for heat pumps and personal vehicles. However, not 
all energy needs can be met through electricity and many of those are being met by fossil fuels today. In Ireland, 
hydrogen will be used where electrification is not possible, to provide back-up fuel for wind and solar powered 
electricity and to store energy and to give Ireland and Europe energy security. 
Ireland’s demand will be different to that of other countries because Ireland does not currently have a base of 
industrial use cases for hydrogen that other EU countries are relying on. However, Irish Industries do have a 
significant energy demand and many of these industries will use hydrogen as a decarbonisation solution. 
Transport: The first hydrogen projects in Ireland will supply the transport sector as seen in the Dublin Bus and 
Translink Hydrogen fuel cell bus trails, similarly to other countries who prioritise hydrogen use in Goods Vehicles, 
Buses and Rail. 
The Wind Energy Ireland “Hydrogen and Wind Energy7” report considered the role for hydrogen in transport in 
Ireland noting that heavy goods vehicles account for 15% of transport energy demand today (30% by 2050). The 
‘International Journal of Hydrogen Energy’ surveyed the haulage industry in Ireland representing approximately 
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3,000 HGV’s and found that FCEV’s were the preferred low carbon solution followed by hydrogen combustion, 
CNG/LNG, Biodiesel, Battery EV and finally Hybrid EV’s8. 
Aviation now represents 22% of Ireland’s transport energy demand. Stringent requirements on jet fuel leave 
little room for innovation but blends of up to 50% are permitted for certain renewable fuels, such as hydrogen-
based FT and HVO. 
The shipping industry is aiming for a 40% reduction in global emissions intensity by 2030, and an overall 50% 
emissions reduction by 2050 when compared to 2008 figures9. Original Equipment Manufacturers have 
developed ammonia power vessels with delivery in 2024 from both MAN10 and Equinor11 in order to fulfill this 
demand. This green ammonia supply will be derived from green hydrogen.  
Industrial Heat: 25% of the Ireland’s industrial energy demand is used for the generation of high temperature 
process heat12. Hydrogen is one of the few low-emission energy carriers that is well-suited for the generation 
of high-temperature heat and can therefore be used to replace existing fossil fuel use for this application. 
Pharmaceuticals: Ireland is a hub for the pharmaceutical industry, and it accounts for 10% of the overall large 
energy user demand equating to 3 TWh/annum according to the SEAI’s LIEN report13. Programs like ‘RE100’23 
and ‘The Energize Initiative’24 indicate that the Irish Pharmaceutical industry is focused on the decarbonisation 
of their processes. In the past, they have mostly been focused on energy efficiency but today they are taking the 
next steps to transition away from onsite natural gas boilers which accounts for a large amount of their 
emissions. 
Cement: The cement industry accounts for 20% of the Total Energy Requirement (TER) of all Large Energy users 
in Ireland according to the SEAI’s LIEN report13. This industry is the 3rd biggest contributor to climate emissions 
globally accounting for 8% of global emissions14. Most cement plants reduce emissions by using alternate fuels 
which contain mixtures of animal meal and plastic waste however UK based ‘Heidelberg Cement’ are now testing 
the use of 100% renewable fuels by implementing hydrogen in the process. Ireland is home to some of world 
leaders in cement production like EcoCem and Mannok who offer ‘sustainable’ products. 
Alumina: The Aughanish Alumina plant in Limerick is one of the most efficient alumina production plants in the 
world and provides 20% of the EU’s alumina requirements15. The site requires high grade heat process for both 
steam production and in the calcination process (Purification). Today, they use natural gas as their fuel source 
and this accounts of 13% of Ireland’s natural gas imports16. Hydrogen can be used as a replacement for natural 
gas in these processes. 
Distilleries: The Scottish distillery industry is focused on reducing carbon emissions and this has been supported 
by a £10 million UK government fund17. 8 out of 17 of the projects which received funding are focused on green 
hydrogen fuel solutions. The Irish distillery industry is also going green with the largest stakeholder Irish 
Distillers18 and Diageo19 all announcing their intentions to reach carbon neutral goals. 
Electricity: Grid services: Hydrogen can be a direct replacement for natural gas in power generation. The two 
biggest manufacturers of generation equipment are offering blended, and 100% hydrogen fuelled gas turbines. 
While the cost of electricity delivered through this method is high, a study by the FCH JU20 assumed that Ireland 
will be one of the early adopters of hydrogen power generation. 
Onsite generation: Data centres have a large constant load profile as a result take up a substantial proportion of 
Ireland’s energy requirement. This has resulted in policy whereby data centres will need to have their own onsite 
flexible generation. Conventionally, data centres would have used gas fired turbines, but this would sacrifice 
their ambitious climate goals. Green hydrogen power generation is a solution that Data Centres are 
investigating, and OEM’s have created solutions to fulfil this demand. 
Feedstock: Fertiliser: Ammonia, which is produced using hydrogen is the key feedstock in fertiliser production. 
Today, Ireland imports all its fertiliser demand making it the 13th largest importer of fertiliser in the world27. 
Companies like Yara, who are leaders in fertiliser production, have located their manufacturing facilities in 
regions where the input energy price is low as this makes up a lot of the product costs. The domestic supply of 
green hydrogen can help attract fertiliser production to Ireland thereby reducing the annual import of 1.5 million 
tonnes28 of nitrogen-based fertilizer per year and creating a constant demand for green hydrogen locally. 
Oil Refining: The Whitegate Oil refinery in Cork accounts for 95% grey hydrogen demand in Ireland today (7,269 
tonnes per year21). Other European countries Hydrogen strategies have made refineries an immediate priority 
as it is a direct swap for a carbon free fuel. 
Natural Gas Grid: In Ireland, the distribution network pipelines are made from polyethylene and therefore 
already “hydrogen-ready”. Projects such as the GNI Hydrogen end use testing facility which is due to publish a 
full assessment in Q4 202222, have shown that hydrogen injection into the distribution network is feasible, with 
downstream consumers less sensitive to gas composition. 35% of households use natural gas for heating and 
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cooking. The blending of hydrogen into the natural gas network would reduce the natural gas requirement, 
however, electric heating and cooking for households is more efficient than hydrogen. Electrification of 
residential heating and cooking should be prioritised for household customers23. 
Blending of hydrogen with natural gas may represent an efficient solution, especially to exploit hydrogen 
production where pure hydrogen consumption centres do not yet exist and/or to scale-up hydrogen where users 
cannot be efficiently connected to electrolysers. However, there are limitations to the amount of blending in 
the gas grid, therefore dedicated hydrogen pipelines will be developed for clusters of demand. 
Storage & Security of Supply: As Ireland transitions to a zero-carbon energy system, the share of renewable 
energy on the grid will exceed demand at times. This excess energy can be captured, stored as Hydrogen and 
either supplement or offset the requirement for interconnection and more traditional storage methods. Ireland 
green hydrogen storage will be a significant demand source for green hydrogen and will provide essential 
security of supply needs (104 EIH2). 
 
Aviation is a difficult to abate sector and as such there is no ‘silver bullet’ solution to decarbonisation. Three 
technologies offer the likely pathways to decarbonisation:  

• Battery (most suited to shorter range applications)  

• Direct hydrogen fuelled aircraft (likely to only be available post 2035)  

• SAF (likely the most impactful technology over the next 30 years)  
Hydrogen fuelled aircraft and SAF will both require significant volumes of hydrogen. SAF is likely to deliver the 
majority of carbon reduction in the sector given it can be deployed on today’s fleet. A promising SAF production 
pathway is Power-to-Liquid (PtL) which relies on renewable energy to produce green hydrogen. Aircraft fuelled 
directly by hydrogen will likely make up a small proportion of the fleet over the next 30 years, as this technology 
is less developed.  
EU mandates on SAF usage in Europe, starting in 2025 at 2%, increasing to 85% in 2050, will drive significant 
demand for PtL fuels in the coming years. Currently global SAF usage is less than 0.1%, underlining the challenge 
the aviation sector faces. Taking the scale of demand in Ireland, in 2019 Ireland used 1Mt’s of aviation fuel. 1Mt 
of aviation fuel would require circa 7 GW of renewable energy capacity to produce the equivalent volume of SAF 
(105 Aircraft Leasing Ireland). 
 
NFE has already demonstrated that hydrogen can be readily blended into gas fired power stations to decarbonise 
the electricity grid. Blending into the natural gas grid would allow hydrogen to be used across a wide variety of 
area while dedicated hydrogen industries are in development. The use of hydrogen in the transport sector 
presents an ideal pathway for decarbonisation. Heavy goods vehicles account for 15% of transport energy 
demand currently with this projected to rise towards 2050. Fuel Cell Electric Vehicles, CNG/LNG (with blended 
hydrogen) are promising solutions being examined. Aviation and Shipping are prime candidates for 'e-fuels'  such 
as FT or HVO in aviation or ammona in shipping. Further uses will be in the chemical and pharma sectors and 
others identified in the Clean Hydrogen Ladder presented in the consultation document. Hydrogen as a 
feedstock for nitrogen-based fertilizers would be an ideal (110 New Fortress Energy). 
 
Whilst there are many potential use cases for hydrogen in the current and future energy system, it is important 
to analyse where, and almost as importantly when, hydrogen demand in specific use cases is expected to 
materially contribute to a net zero energy system. In the following section, we have set out candidate 
applications for hydrogen in the short (present to 2030) and medium term (post 2030).  
Short Term (present – 2030)  
Transport: Transport will be one of the most attractive and early hydrogen-use cases, where it will be most 
suitable for large trucks and buses, travelling longer distances and/or heavier duty cycles. 
Dublin Bus and Bus Éireann operate predominantly diesel-fuelled fleets. Dublin Bus has a fleet of c.1000 buses, 
and Bus Éireann c.1100 buses. Neither is permitted to purchase diesel-only buses, with over 100 diesel-hybrid 
electric buses purchased by the National Transport Authority in early 2020. However, diesel-hybrids are not 
zero-emissions vehicles, green hydrogen buses are.  
Dublin and Belfast have each deployed three hydrogen buses. Servicing these cities plus Galway, Waterford, 
Limerick, and Cork would provide a total hydrogen demand of circa. 13.7 kT/year (540 GWh) to supply over 
1,500 buses4.  
Fertiliser: Ammonia currently accounts for 55 per cent of global hydrogen usage, 85 per cent of which goes into 
fertiliser production. Many companies are already working towards replacing the fossil hydrogen used to 
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produce ammonia with green hydrogen. Although there is currently no fertiliser production in Ireland, there is 
significant demand with c. 560,000 tonnes consumed in 2020. There is considerable potential to create 
indigenous fertiliser production with green ammonia produced in Ireland. Producing sufficient green hydrogen 
to satisfy Ireland’s fertiliser demand would require 780 MW of dedicated offshore wind energy capacity.  
Power storage and generation: Natural gas-fired power generation currently provides around 55 per cent of 
Ireland’s electricity requirements. Hydrogen-fired gas turbines and/or fuel cells are a promising option for future 
dispatchable renewable generation in periods of low wind. However, the quantity of hydrogen needed for 
powering Ireland, for even a few hours, is significant. Hydrogen can be expensive to store. Green hydrogen in 
the form of liquid e-fuels (green ammonia, eSAF, eMethanol, etc) will play a significant role in the energy security 
of Ireland. As these e-fuels are relatively easily stored, and energy dense, they will provide a huge storage of 
energy, using existing above ground storage tanks. These products will be required as part of our energy system 
anyway (shipping, aviation, etc.) and as such it makes sense to store our energy supplies in the form of finished 
liquid products. A full cost-benefit analysis will be needed to examine the most optimum overall method of 
storing hydrogen when considering end-use, location, transport, energy efficiency, etc.  
Industrial Hubs/ports near term potential: An energy park5 is a place where the production, conversion, storage, 
and consumption of different energy carriers takes place. An energy hub will be crucial for the development of 
hydrogen and e-fuels in Ireland and maximising our renewable energy use. There could be several large-scale 
energy hubs in Ireland. These could provide hydrogen and e-fuel production, storage, electricity generation from 
hydrogen/e-fuel and export opportunities for both hydrogen (dedicated pipeline) and e-fuels (shipped) longer 
term. A dedicated hydrogen pipeline could connect the energy hub to other large production and demand 
centres. 
Examples of potential energy hub locations:  
• Cork Harbour – Biofuels, aviation fuels, shipping fuels, high-temperature industrial heat and power generation.  
• Shannon Estuary – Aviation fuels, shipping fuels, high-temperature industrial heat, power generation.  
• Dublin – Aviation fuels, shipping fuels, high-temperature industrial heat, power generation.  
• Belfast – Aviation fuels, shipping fuels, high-temperature industrial heat and power generation.  
Medium Term (Post 2030)  
Zero-carbon electricity system: The IEA says to reach net zero emissions by 2050, advanced economies must 
reach net zero electricity systems by 2035. We have recently seen the UK commit to this 2035 target. Ireland 
must follow suit and set out the ambition to achieve a zero-carbon electricity system by 2035.  
The WEI/Baringa Endgame6 report provides a roadmap to a net zero Irish electricity system and shows the role 
that green hydrogen can play, with 1,290 MW of electrolyser capacity needed, along with 4,380 MW of gas 
generation capacity retrofitted to run on hydrogen.  
In Baringa’s analysis, the levels of renewable penetration in what is termed the 'Less than 2 MtCO2' scenario 
induce around 1,500 hours of zero-price in the day-ahead market. This figure increases to over 2,100 hours in 
Phase 2 scenario A.  
Zero-price hours arise when wind and solar plant, bidding at zero cost, can provide enough generation to meet 
demand levels in the day-ahead market. Any excess RES generation must either be exported to neighbouring 
markets via interconnectors or curtailed as oversupply.  
The analysis examined the impact an installed electrolyser capacity of 1,600 MW throughout I-SEM by 2030 
would have on reducing CO2 emissions. These electrolysers are configured to produce hydrogen when day-
ahead prices fall below 50 €/MWh. It assumed that the hydrogen produced is utilised in generation assets during 
the hours of highest price, displacing fossil gas offtake in these hours. To allow this targeted hydrogen offtake, 
it is assumed that storage volumes are not a limiting factor in this scenario, with 3 and 1 TWh of hydrogen storage 
available in ROI and NI respectively.  
The results show that of the 2.6 TWh of gas-fired generation in Ireland in this scenario, approximately 1.3 TWh 
is hydrogen-fired. Power sector emissions are reduced as a result by 0.49 Mt of CO2 in Ireland from this 
displacement of fossil gas relative to scenario A. The electrolysers act to increase the domestic I-SEM demand 
during low price hours, acting to reduce renewable curtailment. 
The electrolyser capacity is assumed to have a power-to-hydrogen efficiency of 70%. 1,600 MW of capacity 
produces 3.9 TWh of hydrogen from 5.6 TWh of electricity during hours of day-ahead price below 50 €/MWh. 
The electrolysis-weighted cost of production is around 15 €/MWh. Green hydrogen produced at these power 
prices is cost-competitive relative to fossil gas-fired generation under an ETS carbon price of €100/tCO2.  
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This hydrogen is utilised for generation within 900 MW of retrofitted fossil gas-fired capacity in ROI and 300 MW 
in NI. The hydrogen-fired units are dispatched when day-ahead prices exceed 80 €/MWh, displacing fossil gas 
generation during these hours.  
Hydrogen can be stored cryogenically or in high pressure tanks, or more economically, in underground caverns 
where the geology permits.  
Retrofitting the I-SEM gas fleet is considered technically achievable according to suppliers such as GE, Siemens, 
and Mitsubishi. It should be noted however that all gas customers, as well as the gas transmission and 
distribution system, would need to convert to a hydrogen blend (or 100% hydrogen) at the same time. It was 
outside the scope of the Baringa study to determine the feasibility, economics, or timing of such a change, but 
it does prove that it is technically possible.  
This analysis by Baringa and, other recent analysis by MaREI shows the potential role Green Hydrogen will play 
in getting Ireland’s electricity system to zero-emissions. Green Hydrogen will also provide a new route to market 
for wind energy in Ireland, unlock a massive export opportunity to European countries in need of Green 
Hydrogen and other Electrofuels, and enable us to make the most of our significant offshore wind resources.  
Shipping: The International Maritime Organisation has committed to reduce GHG emissions by at least 50 per 
cent by 2050 and believes that this will require the introduction of commercially viable zero-carbon vessels to 
the market by 2030. Long distance shipping represents around 80 per cent of the shipping industry emissions. 
The extension of the EU Emissions Trading System to include shipping (and road transport), along with 
commitments to net zero by 2050 from companies such as Maersk present a global opportunity for green 
shipping fuel export.  
To give an example of the required scale, supplying just 50 per cent of Ireland’s 3 TWh shipping fuel demand 
through e-ammonia would require c. 2.5 GW of offshore wind energy capacity.  
As well as supplying our own demand, many large freight vessels find it hard to get refuelling spots in busy EU 
ports as loading/unloading takes place at one location and refuelling at another. There is an opportunity for Irish 
Ports to lure these c.10,000 twenty-foot container capacity vessels for refuelling before they make their 
transatlantic journeys. If an Irish Port were to accommodate 100 of these vessels a year, it would create an 
annual ammonia demand of c. 4 TWh. This could be produced by 1.5 GW of Floating offshore wind (FLOW) and 
would require c. 270k tonnes of nitrogen.  
Floating offshore wind: LOW technology has progressed rapidly in the last number of years with several projects 
in the Irish pipeline ready to deliver this decade. It is expected that FLOW will deliver at scale in the 2030s, 
providing a great opportunity for hydrogen production.  
Up to 65 per cent of the Levelised Cost of Hydrogen (LCOH) is associated with the levelized cost of electricity 
(LCOE), which would currently put floating wind at a competitive disadvantage when it comes to hydrogen 
production. However, industry expectations are that the LCOE of FLOW will reach between €53-76/MWh by 
2030. FLOW will also have a superior load factor to other sources of renewables, which will drive down the LCOH. 
For example, Hywind Scotland achieved a UK high average capacity factor of 57.1 per cent in the 12 months to 
March 202128.  
The sheer scale of FLOW developments in Ireland is ideally suited to the large-scale production of hydrogen and 
e-fuels. Economies of scale will ensure these projects drive down costs. Hydrogen can also provide an invaluable 
route to market for FLOW in Ireland and help us to reach the 30 GW target set out in the Programme for 
Government.  
Aviation: The International Air Transport Association has committed to reduce the sector’s emissions by 37 per 
cent in 2040 and 85 per cent by 2050. There are several projects in development across EU airports and airliners 
to develop sustainable aviation fuels (SAFs) for consumption in existing aircraft. Ryanair plans to power 12.5 per 
cent of its flights with SAFs by 2030, while IAG has committed to 10 per cent.  
Of the 85% 2050 target, 63% is for e-SAF, with bio-SAF accounting for 22%. These are very likely to increase in 
ambition over time, particularly in Ireland which is forecast to have excess renewable generation and has limited 
biofuel resources. Industry will likely move quicker than the minimum targets, led by airlines.  
To meet Ireland’s current aviation energy demand through e-Sustainable Aviation Fuels (SAF), would require 
around 10 GW of dedicated offshore wind energy capacity.  
Export: Continued offshore development and the parallel maturity of a cross border hydrogen market will create 
a trading environment where Ireland can play a leading role in the decarbonisation and net zero ambitions of 
other countries across the world.  
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Green hydrogen and e-fuels are likely to become a highly desired commodity. Ireland’s enormous wind resource, 
particularly off the south and west coasts of Ireland can be harnessed to enable large-scale production of 
hydrogen and e-fuels.  
The export opportunity is there. Ireland must move fast to ensure we don't miss an incredible opportunity to 
harness our resources to meet the not only our own demands, but also contribute to meeting those of our 
European neighbours. It is recommended that export opportunities are investigated to rapidly scale H2 demand. 
This must be planned in a way that ensures coordination with the achievement of Ireland’s decarbonisation 
targets. Additionally, further consideration must be given to how the cost of associated infrastructure for 
exported hydrogen is paid for in a way that ensures an economic benefit to the Irish taxpayer.  
The cost of production of green hydrogen must be a central pillar of Ireland’s hydrogen strategy, both in terms 
of catering for domestic demand, but particularly in the context of ensuring our ability to be competitive in EU 
and global markets.  
The cost of green hydrogen depends largely on the source of the electricity used to produce it. According to the 
Hydrogen and Wind Energy report, electricity consumption accounts for more than half (between 50% and 65%) 
of the cost of green hydrogen. Excluding CAPEX, the minimum cost of hydrogen is given by the LCoE divided by 
the process efficiency. Low-cost electricity is therefore essential for a competitive LCoH.  
Ireland has some of the best wind energy resources in the world and, yet at the same time, some of the highest 
prices. The most recent onshore auction, RESS 2, delivered an average price for renewable energy projects of 
97.87 €/MWh. This was up 32 per cent on the RESS 1 auction in 2020, which delivered a price of around 74 
€/MWh.  
Wind Energy Ireland has published two reports which demonstrate how we can drive down the cost of 
renewable electricity and bring Ireland in line with the prices we see delivered elsewhere in Europe.  
Research conducted in collaboration with Everoze in 20207, demonstrated that for Ireland to drive down the 
costs of renewables, significant improvements must be made to our electricity grid and our planning system. For 
example, substantial amounts of power are lost because the transmission system cannot cope with the volumes 
of renewable electricity available. As more wind and solar farms are built, larger amounts of power could be 
lost. A stronger electricity grid could cut costs by 18 per cent.  
Additionally, taller turbines produce electricity more cheaply. The Everoze research suggested that allowing 
turbine heights of more than 180 metres could cut the cost of wind energy by 27 per cent.  
An additional piece of research conducted by Cornwall Insights8 demonstrated that a more appropriate 
allocation of risk in the auction would serve to drive down the high prices we have seen in RESS 1 and RESS 2. 
The report notes that if the auction design does not insulate developers from enough risk, especially those risks 
that they have no ability to manage and limited ability to predict, the bid price submitted by those developers 
will be higher. This will result in higher contracted auction prices and costs to the consumer.  
The report analysed the RESS Terms and Conditions and identified several risks and proposed mitigation 
measures using evidence from other markets with similar challenges and goals to Ireland. Those mitigation 
measures were then fed into a cost-benefit analysis modelling study (CBA). The conclusion, summarised in the 
table below, is that there is a definite reduction in costs to the consumer, and the cost of renewable electricity, 
when the identified risks are mitigated (113 Wind Energy Ireland). 
 
The use of hydrogen is expanding to reach not only light vehicles but also trucks and buses are being targeted 
as efficient and clean ways for transportation. Ships are also being developed based on fuel cells and hydrogen, 
drones, motorcycles, fork-lifts and other heavy-duty and mid-duty.  
The use of hydrogen in the industry (electronics, glass manufacturing, etc), traditionally supplied from fossil 
fuels, is also targeted to shift to renewable hydrogen. 
All the above demands a parallel development of infrastructure composed of hydrogen stations, transportation, 
storage, production, financing, etc. and, of course, the preparation of trained professionals capable of 
supporting this growth. 
Major companies like Praxair, Air Liquide, Shell, Cummins, Air products, Toyota, Hyundai, Honda and many 
others are positioning themselves strongly in the hydrogen landscape. 
Beyond transportation, the interest on hydrogen is expanding to be also considered a great alternative to 
decarbonize the Natural Gas pipeline, as is shown in several initiatives in the US and Europe. 
World-wide projects related to disparate fields like transportation, energy storage, industry compliance with 
renewable requirements, grid stability/resiliency, grid independence, resource optimization, etc, will benefit 
from our experience in those areas. 
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The objective of the project is the development of hydrogen storage based on PMH compacts that have been 
incorporated into solid state hydrogen storage vessels using novel technology developed by us (117 Emerald 
Hydrogen Ireland). 
 
Currently, fossil fuels provide 90% of the energy used across all sectors of the economy in Ireland. In the 
electricity generating sector, 36% of the electricity generated is renewable (wind, hydro, and solar power), and 
64% is generated in thermal power stations using coal, oil, and natural gas. There is a potential for green 
hydrogen to be used to replace fossil fuels in all Group 1 Sectors, to assist in decarbonisation and in meeting 
greenhouse gas emission ceilings. Table 2 shows an overview of existing fossil fuel uses in Group 1 Sectors, and 
the associated greenhouse gas emissions in 2021. 

Table. Fossil fuel uses and total greenhouse gas emissions, measured in kilo tonnes of CO2 equivalent 

Group 1 Sector  Current fossil fuel use 

Greenhouse gas 
emissions  

kt CO2eq in 
2021 

Electricity 
Thermal power generation  

Coal, oil, natural gas 
9795.45 

 

Transport 
Internal combustion engines 

Petrol, diesel 
10911.55 

 

Buildings  
(Commercial and Public)  

Space heating, dispatchable generation  
Gasoil, kerosene, natural gas 

1479.84 

Buildings  
(Residential)  

Space heating, water heating, cooking  
Solid fuels including coal, gasoil, kerosene, natural 

gas 

7039.63 
 

Industry 

High temperature heat 
Feedstock for industrial processes, space heating  

Gasoil, kerosene, natural gas  
 

4593.45 
 

2459.84 
 

Total   7052.93 

Agriculture including horticulture 
Agricultural machinery, dispatchable generation, 

water heating, space heating mainly for horticulture 
Diesel 

589.69 
 

Other** F-gases, and Waste Mix 938.40 

Other ** Petroleum Refining Natural Gas 294.37 

Total Greenhouse gas emissions 
(kt CO2eq) in 2021 in all Group 1 

sectors 
 38,101.86 

Source: EPA (2022) Ireland’s Provisional Greenhouse Gas Emissions 1990-2021 
Notes: Natural gas including CNG & LNG. Dispatchable generation refers to back-up generators typically 
provided to supply electricity in the event of a power outage (e.g. hospitals and other public services, shops and 
other commercial premises) or where no electricity grid power supply is available 
For agriculture, the greenhouse gas emissions cited are for CO2 and relate to the use of fossil fuels in agriculture 
Green hydrogen can also be used to store energy, for use in the electricity sector ‘when the wind does not blow 
and the sun does not shine’. Because of our geographical location in the north-east Atlantic, some of the 
available onshore and offshore wind energy resource in Ireland can be used to produce green hydrogen to 
replace fossil fuels in all sectors of the economy, and to provide storage for energy security in all sectors of the 
economy. The updated target of 5,500 MW for onshore solar power provides some seasonal balancing of 
renewable power for electricity and for green hydrogen production, in that solar power will have the greatest 
output during the summer months of longer daylight, when wind resource is typically reduced relative to winter 
months.  
Green hydrogen export opportunities are discussed in the responses to the Consultation Questions on Export 
Opportunities. 
Potential use of green hydrogen to replace grey or blue hydrogen: Grey hydrogen is currently used in Ireland 
in industry and in refining. Whitegate produces grey hydrogen (hydrogen from a fossil fuel source, with no 
carbon abatement) and is listed by the Fuel Cells and Hydrogen Observatory as SMR (steam methane reformer) 
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with a production capacity of 26.2 Mt/Day. It is understood that use of Carbon Capture and Storage (blue 
hydrogen) is under consideration at Whitegate.  
The Fuel Cells and Hydrogen Observatory (FCHO) is one of the resources provided by the Clean Hydrogen 
Partnership, a Joint Undertaking of the European Commission. Table 3 shows the existing hydrogen demand in 
Ireland, total demand for hydrogen in 2020 was 7662 metric tonnes (Mt). Oil refining at Whitegate is the primary 
producer and consumer of grey hydrogen for use on site. Industrial uses of hydrogen in Ireland currently include 
Intel (manufacturing computer chips), pharmaceuticals, food (hydrogenation of vegetable oils to make 
margarine, chocolate), and fertiliser production. It is understood that the 7662 metric tonnes (Mt) of hydrogen 
in use in Ireland in 2020 is grey hydrogen (Table 3). The carbon footprint of grey hydrogen arises during 
production of the fuel by steam methane reforming (SMR), and not during use of the fuel. 
Biofuels produced in Ireland currently use grey hydrogen as part of the production process. Hydrogen demand 
in this sector will increase as a result of current EU and national policies. Current production of biofuels in Ireland 
is in the order of 10TWhours. Green hydrogen requirements by 2030 are expected to require several 100s MW 
of onshore wind equivalent to produce the required volumes to meet EU RTFO targets. 

Existing grey hydrogen demand in Ireland, 2020 -  Metric tonnes per year 

 

 
Ammonia 

 
Energy 

 
Methanol 

 
Other 

 
Other chemicals 

 
Refinery 

 
Transport 

 
0 
 

0 
 

0 
 

141 
 

251 
 

7,269 
 

0 

Data source: https://www.fchobservatory.eu/observatory/technology-and-market/hydrogen-demand 
 
Current production of green hydrogen in Ireland: FCH Observatory currently records Ireland as having a single 
water electrolysis plant producing 0.09 Mt/day green hydrogen in 2020, for industrial use and also this is the 
electrolyser operated by BOC in Dublin that provides certified green hydrogen for use in three Bus Eireann 
hydrogen buses currently operating in Dublin.  
In comparison, Denmark had 4 water electrolysis plants producing 1.13 Mt/day green hydrogen, and Germany 
had 33 water electrolysis plants producing 19.09 Mt/day green hydrogen in 2020. These data are based on 
research conducted by Hydrogen Europe in March 2022 and refer to the end of 2020. The database will be 
updated annually.  
Table.    Existing hydrogen technologies and applications that can use green hydrogen to replace fossil fuels 

in all Group 1 Sectors 
Group 1 Sector  Existing technologies that can use green hydrogen to replace fossil fuels 

Electricity 

Thermal combustion of green hydrogen in hydrogen ready gas turbines, open 
or combined cycle systems 

Thermal combustion of green hydrogen in hydrogen ready boilers or CHP 
units for heat or heat and power generation  

Stationary green hydrogen fuel cells for power generation 
Switching to green hydrogen for generator cooling – minor demand 

Transport 

Green hydrogen (a Renewable Fuel of Non-Biological Origin (RFNBO) can be 
used as a fuel – 

in fuel cell electric vehicles (FCEVs); the range of FCEV vehicle types now 
available are: trucks and heavy goods vehicles, refuse collection trucks, buses 

https://www.fchobservatory.eu/observatory/technology-and-market/hydrogen-demand
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and coaches, light commercial vehicles including mini-buses, vans, and 
passenger cars.   

in a hydrogen internal combustion engines e.g. construction vehicles  
indirectly when renewable hydrogen is used to synthesise other more 

complex synthetic fuels, e.g. shipping, aviation  

Buildings  
(Commercial and Public)  

Hydrogen ready boilers or CHP units for heat or heat and power generation, 
Hydrogen ready boilers, water heaters, cookers  

Stationary green hydrogen fuel cells for power generation 

Buildings  
(Residential)  

Hydrogen ready boilers, water heaters, cookers, room heaters 
Stationary green hydrogen fuel cells for power generation 

Industry 

Hydrogen ready boilers or CHP units for heat or heat and power generation  
Stationary green hydrogen fuel cells for power generation 

Replacing - grey hydrogen e.g. (Intel manufacturing computer chips), 
pharmaceuticals, food (hydrogenation of vegetable oils to make margarine, 

chocolate) 
 

Agriculture 
Stationary green hydrogen fuel cells for power generation 
Hydrogen fuelled agricultural machinery in development 

Other** F-gases, and Waste Potential production of low carbon hydrogen? 

Other ** Petroleum Refining Substitution of existing grey hydrogen for blue or green hydrogen 
(118 Hydrogen Ireland Association). 
 
There are at least three immediate uses for renewable hydrogen in the short term in the 'difficult-
todecarbonise1 sectors of industry and transportation:  
1. Replace alluses of fossil-based hydrogen with renewable hydrogen: Chemical industries and refineries 
present a natural source of green hydrogen demand as they already consume hydrogen and have virtually all 
necessary infrastructure in place. In 2018, the global market for pure hydrogen was approximately 
74Mt.Incentivising these industries to use renewable hydrogen in place of fossil-based sources will have an 
immediate impact on GHG emissions. A Wind Energy Ireland report on the role of Hydrogen in Ireland noted 
that Ireland's current pure hydrogen demand is largely limited to a single refinery at Whitegate in Cork, where 
hydrogen is produced and used on-site as part of the refining process. However, the report adds, "Ireland does 
[...] consume vast amounts of hydrogen in the form of ammonia, which is used to make fertilisers: 
approximately 560,000 tonnes of nitrogen-containing fertilisers were used in 2020 alone. At present, this 
fertiliser in manufactured across the EU using hydrogen derived from natural gas, and as such there is an 
opportunity for green hydrogen to reduce the associated emissions." It is worth noting that in addition to 
reducing emissions, enabling an indigenous ammonia production would also reduce our import dependency and 
thus add to security of supply. The report concludes that producing sufficient green hydrogen to satisfy Ireland's 
fertiliser demand would require 780MW of dedicated wind energy capacity. Thereby reinforcing the need for 
Ireland's Hydrogen Strategy to be planned in parallel with the designation of a dedicated funding pool for 
hydrogen production supports to be included in wind auctions under the Renewable Electricity Support 
Schemes. Industrial applications where hydrogen is not used, today, e.g. heavy manufacturing, could also be 
developed in parallel. The resulting reduction in the cost of renewable hydrogen would, in turn, incentivise 
additional industrial applications where hydrogen is not used, creating new industrial centres located near large 
sources of renewable energy and hydrogen production. To support a growth in demand among industrial users, 
we suggest that purchase power agreements and clusters are facilitated in policy. 
2. In medium to heavy duty land transport, use renewable hydrogen in fuel cells: Diesel remains the primary 
fuel for the vast majority of medium to heavy duty land transport, e.g. buses, lorries, and some trains and taxis. 
In many applications, direct electrification is not fit for purpose as energy requirements exceed the practical 
limits for batteries or frequent and time consuming recharging is required, making batteries impractical. 
Hydrogen powered fuel cells offer a viable zero-carbon alternative to transport applications where direct 
electrification is unfeasible. Moreover, hydrogen fuel cell vehicles have zero tail pipe emissions, which can 
significantly improve air quality.  
3. In aviation and shipping, use e-fuels based on renewable hydrogen: The need to move loads over long 
distances leaves aviation and deep-sea cargo shipping reliant on energy-dense fuels, which today are almost 
exclusively oil-based. E-fuels derived from renewable hydrogen are a possible pathway to decarbonisation. For 
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aviation, e-kerosene that is produced from renewable hydrogen and carbon from sustainable CO2 seems to be 
the only viable option at scale. For deep-sea shipping, different types of e-fuels may be the solution, and further 
feasibility studies and demonstration is required. Industry and heavy transport are some of the hardest sectors 
to decarbonise as direct electrification is not feasible. However, for the global economy to reach net-zero GHC 
by 2050, investment must begin today to develop green alternatives. Consequently, we recommend that the 
Irish hydrogen strategy sets out a clear path to develop both demand and supply in parallel by focusing initially 
on the three areas set out above. We note the findings of the 'Hydrogen and Wind Energy' report by Wind Energy 
Ireland and GDG which commented on the scale of the Irish domestic market potential pre 2030, saying :"If just 
heavy goods vehicles and buses were to switch from diesel to green hydrogen it would require at least 1.4 GW 
of dedicated wind energy generation. Synthesising just 50% of shipping and aviation fuels would require a 
further 6.6 GW. The construction of the required windfarms and the electrolysis alone would require an 
investment of c. 18.4 bn, resulting in the generation of approximately 16,000 direct and a further 32,000 indirect 
jobs". 
It is estimated that to fully decarbonise Ireland via electricity and renewable hydrogen would require circa 
30GW+ of renewables, necessitating significant deployment of multiple renewable technologies, such as 
offshore wind, onshore wind and solar. To that effect, it is important that an ambitious programme for offshore 
wind projects is supported in policy, planning and through funding, which could be used for hydrogen 
production. In the medium term (2030 onwards), green hydrogen will be required for Ireland to achieve a multi 
technology resilient net zero electricity system. The IEA states to reach net zero emissions by 2050, advanced 
economies must have net zero electricity systems by 2035 on aggregate. The UK has recently committed to this 
2035 target, and we propose that the Irish Hydrogen Strategy sets out a similar ambition for Ireland. The 
WEI/Baringa Endgame report provides a roadmap to a net zero Irish electricity system and shows the role that 
green hydrogen can play, with 1,290 MW of electrolyser capacity needed, along with 4,380 MW of gas 
generation capacity retrofitted to run on hydrogen. We also take the opportunity to highlight the broader 
potential of Power-to-X, rather than exclusively power-to-hydrogen, as focussing solely on green hydrogen runs 
the risk that Ireland might miss out on advantageous decarbonisation and development opportunities. In March 
2022, A.P. Moller Maersk, a world leading integrated container logistics company, and 0rsted signed a letter of 
intent to partner on a new Power-to-X facility in the US which can become a landmark project in the green 
transformation of international deep-water shipping and set the standard for future large-scale production of 
green maritime fuels. This project is just one example of a green hydrogen application that goes one step further 
by using green hydrogen for the production of green methanol, which is crucial for the decarbonisation of 
companies like A.P. Moller Maersk. For this project, on the US Gulf Coast, 0rsted will develop a 675 MW Power-
to-X facility that will produce approx. 300,000 tonnes of e-methanol per year, which Maersk will offtake for its 
newly ordered fleet of 12 methanol-powered vessels. The facility will be powered by approx. 1.2GW of 
renewable energy from new onshore wind and solar PV farms. The biogenic carbon needed to produce e-
methanol will be extracted through carbon capture at one or more large point sources. The project is targeted 
to be commissioned in the second half of 2025, making it by far the most ambitious project globally producing 
e-methanol at scale and a driving force in the decarbonisation journey of the maritime sector. Final investment 
decision could be made in late 2023. The 300,000 tonnes of e-methanol are the largest potential offtake 
agreement for green fuels in the maritime industry ever announced.. The agreement also marks 0rsted's entry 
into the US Power-toX market, a new strategic market for the company as it seeks to construct 50 GW of 
renewable energy capacity by 2030. We strongly encourage policy formulation to cater to all forms of Power-
to-X rather than exclusively hydrogen (119 Ørsted). 
 
To keep the cost of H2 to the end user as low as possible through reduced infrastructure investment and System 
and Pathway Loss end users should be concentrated at hydrolysis hubs powered by green energy. The example 
being Killybegs port where the fleet and other vessels can 'bunker' with H2 fuel produced locally. This H2 is also 
available to HGVs that service the industrial port (120 Hexicon). 
 

• Heavy transport, shipping and aviation where electrical solutions do not exist5. 
• Industrial high temperature heat supply where electrical solutions do not exist6. 
• Chemical feedstock in industry 
• Zero carbon energy storage and direct use for zero carbon dispatchable power generation (where 

the hydrogen is produced, stored and reconverted to electricity on site). 
• Export of renewable energy from Ireland in the form of green hydrogen and / or green ammonia. 
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• Future new industries such as green fertiliser for domestic use and / or export 
Beyond using renewable hydrogen in industry and transport, it is necessary to look at other sectors where 
hydrogen uptake could be increased without causing harm. “The Commission reiterates its position that 
blending hydrogen into the natural gas grid requires careful consideration as it diminishes gas quality, can 
increases overall system costs and the costs of heating for the residential sector, and it is in most applications a 
less efficient alternative to direct electrification.“ (121 ESB). 
 
Green hydrogen is set to play a key role in decarbonising the global energy system and will complement 
increasing electrification of the energy system via heat networks and transport. While we move towards a Net 
Zero society and economy, it is widely recognised that electrification will only take us so far and there will be a 
need for other technologies to allow some sectors of industry to decarbonise. Examples of sectors that are hard 
to decarbonise include certain modes of transport such as shipping and aviation where electrification might not 
be commercially or technically viable. Other areas include fuel switching from natural gas in certain heavy 
industry applications including distilleries, and glass and steel production. 
From an industry perspective, green hydrogen is emerging as one of the leading options to reduce wide 
emissions in sectors that are hard to decarbonise and we are keen to take our expertise and knowledge in the 
development and operation of renewables and apply it to the roll-out of green hydrogen in areas where 
electrification can't reach. 
As well as off takers, there is also the potential for hydrogen to perform important system services on the 
electricity grid, for example in alleviating grid constraints, which will allow the penetration of more renewables 
onto the system. Weagree, though, with the statement in the Consultation that the business case for an 
electrolyser co-located with renewables and designed to solely run on constrained power is likely to be 
questionable (122 ScottishPower). 
 
There are a range of readily identifiable end uses for hydrogen in Ireland, which are perhaps best understood 
within the context of a phased timeline for market development. We recommend that Government identify 
high value/efficient applications and define targets by end-use sector in line with net zero. Integral to this is an 
assessment of hydrogen versus competing technologies (e.g., electrification) to ensure efficient choice of 
technology followed with definition of clear targets for implementation. 
Pathfinder projects: Smaller scale uses such as deployment through passenger service and heavy goods vehicle 
propulsion can be useful pathfinder projects for hydrogen in Ireland. These involve a lesser degree of investment 
and market development support compared to largescale infrastructural investment projects and are, therefore, 
viable in the very near term.  
The Galway Hydrogen Hub (GH2) flagship demonstrator project at the Port of Galway, of which SSE Renewables 
is the lead developer, falls into this category with passenger vehicle transport and HGVs featuring as key 
intended offtake use. This form of end use is already appearing in the fledgling Irish hydrogen market (e.g., 
Dublin Bus test project). Beyond the value of the resulting decarbonisation from the GH2 project this initiative 
provides knowledge, competency, and infrastructural advancements in support of the near-term hydrogen 
market.  
With this example in mind, it is important that government not solely consider end uses for the face value they 
add, but rather their importance as vectors for proof of concept, and the development of competency and 
infrastructure upon which more impactful a medium to long term hydrogen economy can be founded. We 
therefore recommend Government supports early-stage pathfinder projects, that bolster Ireland’s experience 
and understanding of the hydrogen market. This support may include support for EU funding applications though 
operational support will also be needed to underpin their business case.  
Flexible Thermal Generation Through Hydrogen: Ireland’s potential for renewable energy is considerable but 
to ensure security of supply firm and dispatchable generation options will be necessary, particularly as 
electrification drives an increasing dependence on a reliable electricity supply. Hydrogen-fired power stations 
can play this crucial role, enabling load shifting of renewable power through the production, storage, and 
subsequent deployment of hydrogen to power thermal generation. These power stations can also provide 
system services needed to balance the grid which are currently provided by the existing synchronous, unabated 
power stations.  
Development of gas-fired turbines which can be fired on up to 100% hydrogen is continuing at pace as countries 
across the EU commit to this transition. All major turbine producers are also committing to transition to 100% 
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hydrogen fired power generation, thereby introducing an additional form of incentive to transition towards this 
form of thermal generation.  
As noted in our introduction, SSE has partnered with Equinor to jointly develop Keadby Hydrogen, the world’s 
first major 100% hydrogen-fueled power station. This station will replace older, carbon-intensive generation on 
the electricity grid, providing flexible and efficient power to support variable renewable generation and maintain 
security of supply. It will have a peak demand of 1,800 MW of hydrogen, producing zero emissions at the point 
of combustion and will be the world’s first major 100% hydrogen-fired power station, securing at-scale demand 
for hydrogen in the region for decades to come. It is estimated that the demand from the facility could account 
for a third of the UK’s 5 GW hydrogen production goal. With appropriate policy mechanisms in place, Keadby 
Hydrogen could come online before the end of the decade.  
The project will use the parallel hydrogen and CO2 pipeline infrastructure being developed by the Zero Carbon 
Humber (ZCH) partnership – which includes Equinor and SSE Thermal – and offshore CO2 infrastructure 
developed by the six-member Northern Endurance Partnership (NEP) – which includes Equinor. Both ZCH and 
NEP won public funding from the UK’s Industrial Strategy Challenge Fund in March.  
Critically, hydrogen powered generation could not only be crucial to maintaining a sufficient, flexible, and 
decarbonised energy supply but can establish a significant and credible demand base for hydrogen in Ireland. 
This, in turn, can underpin investment in large scale production of hydrogen, something which will open up 
access to hydrogen in other sectors. We therefore recommend that the hydrogen strategy prioritises facilitating 
the use of hydrogen in flexible thermal generation, something we believe will be a vital part of any credible 
decarbonisation route for the power sector in Ireland. We would also welcome significant further discussion 
with respect to SSE’s hydrogen-powered projects in the UK, lessons from the same and applicability in Ireland  
Transportation: Mobility offers a near-term opportunity for indigenous demand as has already been identified 
through government’s Renewable Fuels for Transport Strategy Statement (Department of Transport, 2021). 
Noting the report authored by Gavin and Doherty Geosolutions Ltd. (2022) on behalf of the Wind Energy Ireland, 
there is significant potential for near term hydrogen use in the transporation sector. For example, a switch from 
diesel to hydrogen for heavy goods vehicles and buses would require 1.4 GW of dedicated wind energy 
generation for hydrogen production. The report also indicates that, ‘Synthesising just 50% of shipping and 
aviation fuels would require a further 6.6 GW’, outlining the sigificant market potential for hydrogen use within 
Ireland’s broader transportation sector.  
We note with respect to private mobility that electrification is likely to represent the best system value versus 
use of hydrogen, though would reiterate our request above that gov undertake analysis to indetify most viable 
user from a system value perspective. This should include longer term transport plays such as shipping and 
aviation (both of which are reperesented in SSE’s GH2 project). Ireland’s significant aviation sector could, in 
particular, provide another significant end user. The form in which decarbonised fuel will be used in aviation is 
not necessarily yet definied, though we anticipate it is most likely to be liquified hydrogen or SAFs (Sustainable 
Aviation Fuels i.e. biofuels).  
In the near term and as noted, we see a clear use case for mobility for the pathfinders projects. On a longer term 
basis HGVs and public transport can provide another important source of indigenous hydrogen demand and a 
aviation and shipping pathway to Net Zero can also be facilitated by hydrogen or it's derivaties, something which 
will require much larger volmes of production.  
Industrial & Chemical Use: Industrial heat process that currently use natural gas present an opportunity for 
hydrogen uptake, such as cement and glass/fibreglass production. Whilst noting the potential technical and 
regulatory barriers which may exists to transfer Ireland’s large industrial gas users to hydrogen, such demand 
customers could be important to further underpin Ireland’s indigenous demand as the hydrogen market is 
initiated and developed. Incentivising this fuel switching through carbon CFDs will be important and CapEx 
support may be beneficial due to infrastructure lock-in for these well-established industries.  
SSE Recommendation: with respect to potential hydrogen end-uses, SSE proposed that Government should:  

• Identify the most advantageous uses of hydrogen in terms of overall system value and efficiency  
• and define targets by end-use sector.  
• Support early-stage pathfinder projects, to bolster Ireland’s experience of the hydrogen market.  
• Prioritise the use of hydrogen in flexible thermal generation in support of electricity security of  
• supply, full system value and the development of the hydrogen economy.  

We would also strongly welcome further discussion with Government in relation to our hydrogen powered 
projects in the UK, our learnings from the same, and the potential lessons and applicability in Ireland (123 SSE). 
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Hydrogen engines could be critical where electrification may not be a workable option, such as long- 
haul and Heavy Goods Vehicles, aviation, shipping, some kinds of public transport and also ‘hard-to- 
abate’ industries. 
Hydrogen for aviation is still in an embryonic stage but as an island nation, without rail connectivity 
to another country, Ireland will always need some level of air travel for efficient connectivity. 
Other “hard to abate” industries, such as cement, steel, etc., reliant on coal-fired energy will need a 
pathway to decarbonise and Green Hydrogen offers such industries the possibility to transition (124 Joint 
Committee on Environment and Climate Action). 

 

5 HOW MUCH HYDROGEN WOULD BE ANTICIPATED FOR USE IN EACH (IN LOW, MEDIUM AND 

HIGH DEMAND SCENARIOS)? AT WHAT RATE MIGHT THAT INCREASE? WHAT CURRENT 

EVIDENCE SUPPORTS THESE PROJECTIONS? 

The use of hydrogen in transport and mobility related applications would appear to present the best end use for 
hydrogen in the initial market development phase whilst also being capable of contributing to security of supply, 
diversity of supply, and zero emissions benefits that hydrogen for transport and mobility can provide. In turn, 
such use can also assist with the development of the wide hydrogen ecosystem in Ireland when all sectors will 
be in a position to develop economies of scale as the mobility sector advances to scale (7 Source Energie). 
 
Transport for HGV’s and buses 9.2TWh/year 
Maritime Shipping up to 11.5 TWh/year “Hydrogen and Wind Energy – the role of hydrogen in Ireland’s Green 
Transition”, January 2022 –Wind Energy Ireland/Green Tech Skillnet/Gavin & Doherty Geosolutions Ltd (12 
Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry; 91 Galway Harbour 
Company). 

 
Initial facility: 62.5 MW  

• First hydrogen in 2028 using a PEM Electrolyser  

• Producing 30,000 kgs of Green Hydrogen per day once fully operational which would likely occur over 
a ramp up period from 2028 to 2030.  

• Accordingly, storage capacity, or a reduction in electrolysis activity may be necessary in early years to 
avoid outpacing demand.  

• Based on the current information available, it is likely that a 1 GW Green Hydrogen production facility 
would be warranted to support the Irish market at some point between 2040 and 2050. A 1 GW 
Production could be justified based on non-Irish market demand sooner depending on market 
conditions of other countries. 1 GW scaling from 2035+ producing 500,000 kgs of Green Hydrogen per 
day. Bremore GH production will scale in increments through the modularized scaling ability of 
hydrogen production stacks (13 Bremore). 

 
As noted above there is currently no demand for Hydrogen, the current use projections are based around the 
injection of Hydrogen into a gas grid that may not have the potential to accept it. In the case of direct injection 
to for every 1% of Hydrogen injected the energy density of the pipeline drops by approx. 0.5% Therefore, at a 
target replacement of 20% of the gas in the grid by Hydrogen, with a grid at Capacity, the grid will need to expand 
by 11.5% to cope. With use of regional Co-Processing for Hydrogen, CO2 and Biogas, the Hydrogen can be 
combined to create a SNG product that does not carry this distribution penalty, and which can be used in any 
existing system. In a world where the current price of TTF Natural Gas futures for Winter 2023 is 26.3c per kWh, 
the potential, if Hydrogen is converted along with Biogas and Captured CO2 into SNG, to replace the entirety of 
the fossil fuel on the gas grid exists. Current Evidence: https://www.theice.com/products/27996665/Dutch-TTF-
Gas-Futures/data?marketId=5419234; https://www.ft.com/content/0ed80178-0573-41a8-b437-49e3a293f6a9  
(22 Aergaz). 
 
As the scale of demand for hydrogen as a fuel within airport environments grows and matures, ZeroAvia 
anticipates that the infrastructure model will progress through different stages of maturity as well: 

https://www.theice.com/products/27996665/Dutch-TTF-Gas-Futures/data?marketId=5419234
https://www.theice.com/products/27996665/Dutch-TTF-Gas-Futures/data?marketId=5419234
https://www.ft.com/content/0ed80178-0573-41a8-b437-49e3a293f6a9
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First-moving demand - As adoption begins, ZeroAvia anticipates that it would directly offer a larger scale version 
of its end-to-end production to fuelling HARE system, as a mobile system enabling an operator or lessor to 
rapidly and easily procure both a zero emission hydrogen-electric powertrain alongside the predictable ability 
to produce the hydrogen necessary to fuel it. This would be ideally suited to the production of up to around 
400kg hydrogen per day, or around 3 large turboprop flights for domestic routes. 
Early demand - As demand begins to grow, ZeroAvia would work with an airport to establish a larger scale fixed 
location hydrogen production through fuelling system, capable of producing a larger volume of hydrogen to 
service around 10 domestic and regional flights per day, potentially for multiple operators. For smaller airports, 
this may meet the entirety of its demand. This may require investment in infrastructure to service this, such as 
underground pipelines and bowsers. 
Established demand - As hydrogen is established as a fuel source for a significant proportion of a medium to 
larger airport’s flight services, the growing scale of electrolysis that would be required to meet this demand may 
necessitate alignment with regional-scale hydrogen production clusters. For example, by connecting the airport 
environment to a regional-scale electrolysis facility through a pipeline transmission network. 
To provide an example based on real-world use and an analysis ZeroAvia has submitted alongside this response, 
Irish domestic and regional aviation heavily utilises the ATR 42 and 72 line of turbopro-based aircraft. There are 
9,831 flights annually of those aircraft from Dublin airport, to destinations like Donegal, the Isle of Man, and 
Edinburgh and Bristol in the UK. 
ZeroAvia anticipates those aircraft are well suited to being retrofit to utilise its in-development ZA-2000 
hydrogen-electric powertrain by 2027. ATR42 and 72 aircraft carry between around 50 and 80 passengers 
respectively. Based on our analysis, we anticipate that by replacing the existing fossil fuel based engines for 
Dublin’s ATR fleet with ZeroAvia’s ZA-2000 hydrogen-electric powertrain, over 28,000 tonnes of CO2 per annum 
could be eliminated - alongside all of the other harmful by-products of combustion. It would instead create 
demand for 982 tonnes of hydrogen at Dublin per annum, accelerating early and strong demand for green 
hydrogen in Ireland. 
This is achievable in this decade. Those same ATR are capable of flying longer distances, like Dublin to Paris, and 
Cork to Amsterdam, meaning that an advanced Irish move towards hydrogen-electric flight could rapidly begin 
to address and improve Dublin’s European flight routes too. 
Ireland’s regional airports like Donegal Airport are perfect environments in which to entirely eliminate the 
impacts of aviation. It is currently served by a commercial passenger fleet that entirely consists of ATR72st, 
providing an important connection to Dublin Airport, with two flights per day. ZeroAvia anticipates that each 
122 nautical mile Donegal Airport to Dublin Airport flight using an ATR-72 600 aircraft would consume around 
73kg of hydrogen per flight - 146kg per day at Donegal Airport. A current commercially available 1MW 
electrolyser, which would be around the size of a large shipping container alongside a similar size storage vessel, 
would produce around 450kg of hydrogen per day2 - leaving an excess to grow the volume of flight services 
offered, decarbonise the wider airport operation and provide a reliable source of hydrogen for other regional 
use-cases, like maritime. Donegal – both on-shore and off-shore - is a golden zone for the Irish wind energy 
sector, meaning that the electrolyser can be readily fed by green energy. 
As a result, from 2026, it would be possible to entirely decarbonise Donegal Airport’s operations, while 
supporting more flights that do not impact on the climate, thanks to reduced operating costs promised by 
hydrogen-electric propulsion and also the lower noise profile (23b and 83 ZeroAvia). 
 
Hydrogen will be part of a wider energy system and therefore in order to answer this question Ireland needs to 
understand what various net-zero scenarios will look like. Within each of those tested zero-emission scenarios 
hydrogen will be shown to have a role to varying degrees (low, medium and high) for different end-uses. It would 
be beneficial for the Government to commission and publish the results of such a scenario based analysis and 
this should provide useful estimates of the total hydrogen projections that Ireland will require across the 
different sectors (27 BOC Gases Ireland). 

 
After reviewing a selection of available estimates from a variety of sources11, in ‘high demand’ scenarios it is 
anticipated that a total of 7 TWhs of hydrogen demand will be needed in 2030 followed by 42 TWhs of demand 
in 2050. This is illustrated in Figure 1 below. The tipping point for hydrogen demand is when power generation 
and transport must move from their transition fuels (natural gas in the case of power generation and blended 
biofuels in the case of transport) to a fully decarbonised fuel. Currently it is anticipated this will happen between 
2035 – 2040. 
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We would expect transport demand in 2050 to increase significantly once technological progress takes place 
that demonstrates hydrogen can be used to fuel the maritime and aviation sectors. What is clear, given the 
characteristics and expected location of the demand is that demand and the production of hydrogen do not 
sync. We need to develop a very different ‘network’ to facilitate storage and transport of hydrogen – this may 
include localised clusters in some areas but will require a hybrid approach including large scale storage and a 
flexible transportation network. We elaborate further on this point in questions 24-29 below (28 Bord Gais 
Energy).  

 
This is an area of speculation. Hydrogen is fungible and will act as a substitute for 
electricity in many areas (other than the Hydrogen that passes along the 
ammonia/industrial track). Whether it is appropriate for a particular use case will depend on the relative 
marginal cost of using Hydrogen versus electricity (assuming there are not infrastructure deficits which exclude 
particular use cases). Whether a use case is rational will be determined by the availability of electricity (and the 
available battery storage capacity) at a given place and time. These technologies are in flux. However, if we focus 
on where there is known demand – European industrial and electricity generation networks – then Irish 
consumers will benefit from lower marginal costs than we would experience if we were to focus primarily on 
domestic demand (29 Chambers Ireland).  
 
The national Bus Éireann fleet alone could potentially use up to 3,000 tonnes of hydrogen each year once future 
suitable coach and bus products are brought to market. That figure is reflected from the current fleet profile and 
the consumption rates of the hydrogen fuel cell buses currently in operation on commuter services. (30 CIE 
Group) 

 
Codema supports the principle of identifying a prioritisation list for utilisation of green hydrogen in 
Ireland, in a similar manner to the figure above. The end use of green hydrogen should be based on 
maximising its potential for carbon abatement in difficult to decarbonise sectors. Higher priority areas 
for further investigation are suggested below: 

• H2 for long term storage / security of energy supply 

• Liquid H2 as a fuel for freight shipping / ferries 

• Liquid H2 as a fuel for heavy goods vehicles and buses, pending development and 
suitability of electric options (where battery electric and 'electric road' options such 
as overhead catenary or induction are not feasible). 

• Liquid H2 as a fuel for aviation 

• H2 for HVO and FAME biofuel production from wastes (3rd Generation Biofuels) 

• H2 for certain industrial processes that require high temperature heat not suitable for electrification 
(or as a feedstock) 

Much recent evidence highlights that green hydrogen is not a suitable decarbonisation method for space heating 
or hot water in the residential, commercial, and public sectors, as other more cost- effective and lower carbon 
options exist. 
According to the SEAI National Heat Study the most cost-effective, and lowest cumulative emission pathways 
for decarbonisation of the heat sector involve significant scaling back of the gas distribution network serving the 
residential, commercial, and public sectors on the path to 2050. 
The study shows that decarbonisation pathways that rely on large scale decarbonised gases are more expensive, 
involve more cumulative emissions than alternative decarbonisation pathways, are not compatible with carbon 
budgets applied pro-rata to the heat sector, and see delayed action in comparison with other pathways. 
Scenarios that come closest to carbon budget limits involve high deployment of district heat networks, and high 
levels of electrification of heat. Supporting this finding, recent analysis from Codema’s Dublin Regional Energy 
Masterplan13 shows that district heat and heat pumps are the most effective technologies for decarbonisation 
of heat in Dublin - approximately 87% of heat demand in the capital is suitable for district heating by 2050 (31 
Codema). 
 
Hydrogen offers considerable opportunities for the marine sector, in supplying a clean secure source of energy 
and to decarbonise fishing and marine fleets.  With the expected performance of floating offshore wind farms, 
hydrogen manufactured may be cost competitive with other global sources which presents a real export market 
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opportunity across the port infrastructure in Donegal such as at Killybegs, Greencastle, Burtonport, and 
Rathmullan.  
Increased grid capacity is essential for economic development, growth, prosperity and to enable Donegal to 
develop its renewable energy potential and contribute to national climate action goals. 
As part of the North West Enterprise Plan, Donegal County Council, supported by regional stakeholders, have 
commissioned research on the Growth of Onshore and Offshore Wind - Atlantic Region Wind Energy & Supply-
Chain Feasibility Study.  The research report, soon to be published, welcomes a national hydrogen strategy with 
offshore wind to deliver on the required industrial capacity and in creating sustainable jobs.  
The reports outlined that considering both domestic demand for hydrogen and the export opportunities, the 
Atlantic Region, including Donegal, is well placed to be a hydrogen supply chain hub in the coming years (35 
Donegal County Council). 

 
High Priority: Rural bus transport, intercity trains, long distance HGVs, high heat industrial processes, marine 
transport. Medium: Long distance road transport private vehicles. Low: H2 for non-industrial heat (39 ECI). 

 
As an input to the hydrogen strategy, Energia expect demand projections to be based on sectoral data and use 
case specific knowledge, access to which is unlikely for any one single respondent. Furthermore, the level of 
potential demand is not interchangeable with the level of ambition set as a result of the emergent hydrogen 
strategy. Rather, these potential demand scenarios are a prerequisite from which to decide the level of ambition. 
This stated ambition must be a key output of the hydrogen strategy. Future projections of hydrogen demand 
from other countries, whilst helpful for assessing learning and adoption rates, will have limited applicability to 
the Irish case given limited heavy industrial demand in the Irish economy. This fundamental difference 
emphasises the need to critically evaluate demand projections in Ireland, the building of which is integral to the 
strategy formulation process (41 Electricity Association of Ireland).  

 
Green hydrogen will not be a one-for-one replacement for fossil gas given it is highly unlikely to be produced in 
sufficient volumes and given challenges associated with its development and transportation (49 Friends of the 
Earth). 

 
HUI is not able to respond to this question. The response would require substantial investigation and analysis. It 
is HUI’s view, however, that demand growth will outstrip supply in the short and medium term regardless of 
what scenario is modelled. It is also of the opinion that once a move to a hydrogen economy has been initiated, 
in the long term, the market can be left to determine what the demand will be. The important point is to start 
developing the hydrogen economy as soon and as rapidly as possible (55 and 56 Hydrogen Utopia International). 

 
Current EU (and UK) targets are of the following order of magnitude: 

• 330 TWh for EU domestic target (10MT hydrogen) 

• 330 TWh for EU import 2030 target (10MT hydrogen) (63 Islandmagee Energy). 
 

 
We have developed low/mid/High scenarios for hydrogen demand for 2030 and a mid-case for 2050. The 2030 
figures are presented below, and the 2050 scenario is shown in section 3.3. The assumptions for the mid case 
are discussed below. The 2030 low and high scenarios are based on variations in transport, blending into the gas 
grid and industry. 
Transport. The transport estimation methodology uses the EUCO3232.5 2030 Summary Energy Balance and 
Indictors 2030 projections. Original projections in Ktoe were converted to TWh. Private cars, public road buses, 
HGV, rail, aviation, and inland shipping energy demand projections are used as a baseline and assumes hydrogen 
will displace a percentage of the energy consumption across each end user. 
For the mid case scenario, we assume a hydrogen market penetration of 5% within public buses and HGV energy 
to Hydrogen and 1% of shipping. Cars, rail and aviation are estimated to have no hydrogen market penetration 
(0%). Total H2 requirement is 0.84 TWh, requiring 356 MW of wind assuming a wind capacity factor of 45% and 
an electrolyser efficiency factor of 60%. 
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2030 Projection (TWh/a) 
Sector  Low  Mid  High  

Transport 0.42 0.84 1.68 

Blending into Gas Grid  1.40 2.80 5.60 

Home Heating 0.21 0.42 0.84 

Non-Residential 0.42 0.84 1.68 

Power 0.77 1.54 3.08 

Industry 0.00 0.53 1.05 

2030 Total  1.82 4.17 8.33 
 

In our 2050 scenario we have increased the energy assumption for transport by ~30% (30% over 20 years); kept 
the percentage split across the sectors the same and revised the hydrogen market penetration as follows: Cars 
3%, Buses 30%, HGV 30%, shipping 30% and Aviation 30%. Rail 0% although we envision if the total electrification 
of the railways is not successful, a small amount of hydrogen trains may be kept as a redundancy. Total H2 
requirement is 11.69 TWh requiring 4.9 GW of wind assuming a wind capacity factor of 45% and an electrolyser 
efficiency factor of 60%. 
Blending into the Gas Grid. There are a number of alternative technologies in play for decarbonization of the gas 
grid. These low emissions gasses are renewable bio-derived natural gas, abated natural gas with CCS and 
hydrogen. We have used GNI’s Vision 2050 (2019) projection of these components in 2030 and 2050 to guide 
our assumptions. Base figures for 2030 are total gas consumption 67.4 TWh (low emissions gasses 58%; low 
emissions gasses excluding CCS 16%). Our 2030 mid case scenario assumes hydrogen will displace 10% of gas 
(10% blending) in the network excluding the low emissions gasses. This gives a hydrogen projection of 2.8 TWh 
with CCS and 5.6 TWh without CCS. Wind requirements are 1,200 MW and 2,350 MW respectively. 
In the longer term, GNI’s vision is to reach 100% decarbonization. How much hydrogen is required here depends 
on how CCS and RNG develop. Vision 2050 assumes 8 TWh. In the event that CCS is not deployed then this 
volume will have to be replaced by hydrogen or biomethane. Full replacement by hydrogen requires an 
additional 30 TWh equivalent to 13 GW of installed wind capacity. 
Industry. In order to project the development of emerging industries, we estimated the deployment of 5 20W 
electrolyzers to support select industrial cases by 2030 (aluminum, glass recycling etc.). The total H2 demand is 
0.53 TWh, required 222 MW of wind. 
For 2050 we envision wider adoption of decentralized hydrogen electrolyzers for specific use cases and have 
estimated 10 80 MW electrolyzers. Hydrogen is well suited for high heat applications and there are many 
opportunities to expand its use through decarbonizing industrial applications (67 Nephin Energy). 
 
Please see our response to question 29, where we note the ‘HyLight’ academic research project we are involved 
in aims to quantify this. In parallel, however, we recommend that industry-led research is carried out to establish 
potential requirements in a range of appropriate scenarios. We believe it is essential a comprehensive whole 
energy system analysis of various diverse demand scenarios and decarbonisation transition pathways is 
employed to produce reliable conclusions (and suggest this is something SONI/Eirgrid’s respective Tomorrow's 
Energy Scenarios (“TES”) processes should consider to a greater extent going forward). We would suggest there 
would be substantial benefit in taking an all-island view (like the aforementioned academic research) and the 
involvement of the respective gas and electricity system operators to ensure real-world practicalities are 
considered (80 Mutual Energy). 

 
The opportunities for the use of hydrogen are likely to change as the technology evolves and its availability 
increases substantially. It is also likely that preliminary opportunities will commence with leveraging existing 
infrastructure for the use of some of the available hydrogen. In contrast, some specific sector or industrial use 
may be accelerated depending on other economic and technical factors that may be unique to that sector. On 
that basis, the opportunities for hydrogen may initially take the following form at a high level: 

• Firm/dispatchable power generation (in conjunction with large-scale storage) 

• Heavy transport via hydrogen fuel cell (HFC) drivetrains, where battery electric vehicles (BEV) are 
technically or economically infeasible; potentially including hydrogen fuel cell rail electrification 

• High-temperature industrial heat where direct electrification is technically or economically infeasible 

• Hydrogen blending in the existing methane pipeline network (up to technical limits, likely 20% by 
volume, 7% by energy) 
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• Export (87 Engineers Ireland) 
 

HVO is a drop in replacement for road diesel, any investments in refining, cracking and transport or pipelines 
can be re-used in SAF in later decades. HVO demand is now not 2030. 
Whitegate is reputed to be equipped to produce approx. 30% of its 75,000bbl/day as HVO however feedstocks 
(waste oils such as UCO and tallow) are in short supply along with green hydrogen (90 FTAI). 

 
Our answer to Hydrogen Demand Question 1 sets out our belief that the gas network can and should form a 
natural secure demand source for green hydrogen in Ireland. Building on from this, the amount of hydrogen to 
be used in low, medium and high demand scenarios should be informed by long-term modelling to achieve net-
zero emissions across our economy. It is important that the modelling to identify the optimum amount of 
hydrogen to be used in different sectors across different scenarios does not limit the ambition for hydrogen 
within any one sector, and also includes the opportunity to export hydrogen through dedicated hydrogen 
interconnectors. 
Potential Low, Medium and High demand scenarios for 2030 are set out below: 

• Low Demand – the recently announced Sectoral Emissions Ceilings for Ireland set out a 2GW ambition 
for green hydrogen from dedicated offshore wind by 2030, which equates to c.5.2 TWh per annum by 
2030. As these sectoral emissions targets do not meet the 51% reduction required, this could be seen 
as the low demand target. 

• Medium Demand – if Ireland could deliver its fair share of the EU’s REPowerEU target by 2030 this 
would equate to c.17% of gas demand or c.9.75 TWh. 

• High Demand – A 20% target (blending limit) would equate to c.11.5 TWh which could be seen as a high 
demand target in 2030. In response to this question, Gas Networks Ireland wish to reiterate that 
prioritising certain sectors for green hydrogen use and ruling out others at this point in time and in the 
absence of a clear roadmap and modelling to underpin a transition to net-zero, may be somewhat 
premature. 

Technologies mature and costs fall over time. Where you might use a resource like green hydrogen will be very 
different if it is scarce and expensive versus abundant and cheap. Gas Networks Ireland would recommend that 
no applications or end-uses are ruled out at this point in the process (92 GNI). 

 
Recent EU policy updates have expressed strong support for hydrogen mobility, and upcoming EU regulations 
will make hydrogen use in mobility applications mandatory: 
Fit for 55: The EU’s July 2021 Fit for 55 Package lays out an amendment to the Renewable Energy Directive 
(RED) proposing that by 2030, 2.6% of all transport fuels in the EU should be a renewable fuel of non-
biological origin (RFNBO), for which hydrogen qualifies.  
REPowerEU: The REPowerEU plan, adopted on 18th May, provides an increase in ambition compared to the 
Fit for 55 Package. It announced a target of 10m tons of domestic renewable hydrogen production by 2030, 
renewable fuels of non-biological origin (e.g., hydrogen or synthetic hydrocarbon fuels) to make up 75% of 
industrial hydrogen and 5% of transport fuel demand by 2030. 
ReFuelEU Aviation: As part of the ‘Fit for 55’ package, the Commission proposed to boost the uptake of 
sustainable aviation fuels (SAF) in air transport. Proposals will oblige every flight leaving larger EU airports 
to carry a minimum volume of SAF, with a dedicated sub-target defined for synthetic fuels or “e-fuels” 
derived from green hydrogen. ReFuelEU SAF and e-kerosene targets are displayed in Table below. 

Table: ReFuelEU aviation fuel targets 

YEAR 2025 2030 2035 2040 2045 2050 

TOTAL MANDATED SAF SHARE 2% 6% 20% 37% 54% 85% 

SUB-MANDATE FOR SYNTHETIC FUEL (E-KEROSENE) 0.04% 2% 5% 13% 27% 50% 

 

 
Considering these EU policy updates, and the most appropriate uses of hydrogen in mobility applications, we 
anticipate the following hydrogen demands across each of the key use cases identified, and the electrolysis 
capacity required to deliver these volumes. 
Road vehicles 
Table presents an overview of the total number of hydrogen fuel cell road vehicles which must be deployed in 
Ireland by 2030 to align with Fit for 55 and REpowerEU targets. HMI has compiled a 2026 roadmap outlining 
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deployment targets and strategic station locations for refuelling infrastructure to effectively ramp-up 
deployment in line with the EU’s 2030 ambitions.  

Table: Overview of vehicle deployments, electrolytic production capacity, and refuelling infrastructure 
requirements to meet EU targets outlined in Fit for 55 and REpowerEU 

 
HMI 2026 ROADMAP 

TARGETS 
FIT FOR 55 REPOWEREU 

TRANSPORT DEMAND MET BY HYDROGEN  2.6% 5.0% 

TRUCKS 

 

250 3,600 7,500 

VANS 100 1,000 1,000 

TAXIS 
 

200 1,000 1,000 

BUSES AND 

COACHES 
 

50 500 500 

ELECTROLYSIS 

CAPACITY 
  

17 MW 250 MW 450 MW 

HYDROGEN 

REFUELLING 

STATIONS 
 

5x 
20x 

2-5 tH2 per day 
20x 

4-10 tH2 per day 

    

Notes: trucks inc refuse trucks 

 
Aviation 
As outlined in Table, the ReFuelEU aviation proposes an e-kerosene blending mandate of 0.04% by 2025, 
increasing to 5% in 2035. The figures in Table 1 present an overview of the resulting synthetic aviation fuel 
demand for the Irish market, and the resulting hydrogen demand and electrolysis capacity required to supply 
this production. 

Table 1: Ireland e-kerosene demand to align with ReFuelEU targets,  

YEAR UNIT 2030 2040 2050 

SYNTHETIC FUEL TARGET 
Total 

consumption 
2% 13% 50% 

IRISH AVIATION SYNFUEL DEMAND kt/annum 21 134 555 

ESTIMATED ELECTROLYSER CAPACITY TO MEET 

IRISH DEMAND (65% LOAD FACTOR) 
 200 MW 1,300 MW 5,400 MW 

 

Notes: assuming constant demand to 2050 

 
It is not yet certain which technology will emerge as the preferred solution for decarbonising aviation, with liquid 
hydrogen currently being presented by some as a more feasible long-term solution than synthetic fuel 
production (see “How does hydrogen compare to competing technologies?” response below). Nevertheless, the 
scale of demand is such that in either of these decarbonisation scenarios, GW-scale electrolysis demands may 
be required to meet Ireland’s future aviation fuel demand. Government must think carefully about how green 
hydrogen production can be scaled to achieve these ambitious industry targets. 
Maritime 
Given FuelEU Maritime is still being developed, we are not reporting on hydrogen targets for maritime. We will 
communicate to Government at a later date what we anticipate might be needed in 2030 in terms of electrolysis 
and renewable electricity capacity.  
All transport summary electrolysis and renewable electricity target for 2030 
We estimate that 450MW of electrolysis capacity will be required to meet the 2030 REPowerEU road vehicles 
target (Table), and 200MW to meet the ReFuelEU target for aviation. 
We note that according to the European Commission maritime accounted for c. 3.5% of CO2 emissions and 
aviation accounted for 3.8% in the EU (in 2019 and 2017 respectively). They are similar, so if we pull the aviation 
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target, c. 200MW, over to maritime, it would imply that c. 850MW of electrolysis and renewable electricity 
capacity is required to meet (potential) EU targets by 2030. 
We will refine this number as more details become available (93 HMI). 
It is too early to start considering hydrogen as part of the overall energy mix until the technology has been 
developed to get over significant shortfalls in terms of storing and using it as an energy carrier. As it stands 
hydrogen has a place in technology development and will be for the current decade. It is not advanced enough 
to be considered as part of a national energy strategy (97 IRBEA). 
 
To get an understanding of the potential future demands of hydrogen, we present the figure below. This simply 
takes the current energy demands in some of the sectors identified in the hydrogen ladder and assumes that 
25% (low), 50% (medium) and 75% (high) of that energy demand is instead met by hydrogen. The fuels displaced 
by hydrogen in these scenarios are natural gas, kerosene, LPG, diesel, marine diesel, and heavy fuel oil. This does 
not account for the future trajectory of sectoral demand, which is beyond the scope of this submission, but sets 
broadly understood boundaries on potential domestic hydrogen demand. This simplified analysis does not 
include the use of hydrogen for long- term energy storage as the future size of this requirement is difficult to 
assess. Total hydrogen demands in the three scenarios range from 9 TWh to 28 TWh. The 2021 CAP referenced 
1-3 TWh of renewable gas by 2030. Assuming that in each scenario, hydrogen is produced by electrolysers with 
70% efficiency and 85% capacity factor, the low, medium, and high scenarios require 1.7 GW, 3.4 GW, and 5.1 
GW of installed electrolyser capacity, respectively. These figures should be compared to the 12-13 GW of 
intended wind energy capacity by 2030, the 50-75 GW of offshore wind capacity in Ireland’s EEZ, and 2 GW 
electrolyser target recently announced by Government. We believe the low demand scenario, with 2 GW of 
electrolysers, is plausible by 2030, and the medium, with 4 GW, by the mid-2030s (100 University of Galway). 
 
Issue: Forecast on H2 demand will be highly reliant on the government supporting schemes in place to incentivise 
the stakeholders (101 SGS). 
 
The report “Opportunities for Hydrogen Energy Technologies Considering the National Energy & Climate Plans” 
produced by FCJHU12 estimates that the demand for hydrogen in Ireland in 2030 will be 0.1 TWh/annum or 
3,000 tonnes and 1 TWh/annum or 30,000 tonnes in low and high scenarios respectively.  
An estimate of the potential for green hydrogen in Ireland is provided in a report “Hydrogen and Wind Energy” 
produced by Wind Energy Ireland. They forecast a potential offshore wind capacity of 12 GW which would be 
available for hydrogen production. This would enable Ireland to achieve our renewable potential and also supply 
over 50 TWh or 1.5 million tonnes per year of green hydrogen to demand sources both in Ireland and in the EU. 
Figure 4  (same as Ørsted  - Offshore wind estimate for hydrogen use assumptions) provides a breakdown of the 
demand assumptions. 
In order to achieve the high demand scenario in 2030, demand needs to be sparked in both semi state and 
private companies. This can be done for example, by investing in fuel cell buses for public transport or by 
incentivising first movers in private industry. In order to then achieve Ireland’s full renewable and hydrogen 
potential beyond 2030, infrastructure such as hydrogen pipeline and fuelling stations will be needed. An auction 
mechanism for the development of this infrastructure could help to keep costs low and speed up delivery as 
found by the EU’s AURES study. (104 EIH2). 
 
High level projections for hydrogen demand in terms of offshore wind capacity across various sectors are shown 
in the below figure (same as Orsted from last question). These projections were made in the WEI/Green Tech 
Skillnet/GDG “The role of green hydrogen in Ireland’s energy transition” report. 
More detailed sensitivity analysis is required to establish low, medium, and high scenarios. This analysis, in terms 
of both timing and magnitude of demand should be a key input into the hydrogen strategy. Whilst WEI welcomes 
the opportunity to respond to this consultation, crowd-sourced hydrogen demand projections are no substitute 
for evidence-based policymaking. It is recommended that significant consultation with current and future 
potential hydrogen off-takers occurs as an input to the strategy formulation process.  
What specific end-uses should be high, medium, and low priority for green hydrogen use? WEI supports the 
strategic approach outlined in the consultation paper, where hydrogen is primarily utilised to decarbonise the 
hard-to-abate sectors after energy efficiency and electrification have been exhausted or proved commercially 
or technically infeasible. This overarching strategic approach should go a long way in identifying a suitable 
priority order of hydrogen use.  
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Prioritisation of hydrogen end use is a key output of the hydrogen strategy as it sets the ambition for investment 
but also ensures policy measures are sufficiently targeted. This is vitally important given the current state of 
hydrogen market development in Ireland, and the need to rapidly grow the industry in support of Ireland’s wind 
power potential. The priority of an end use application should be defined by its ability to contribute to emissions 
reduction and its technical maturity. This ensures that the required time dimension to market development is 
included in the prioritisation process for support.  
In the short to medium term while limited amounts are available, an appropriate hierarchy of uses for green 
hydrogen is:  
1. Heavy transport, shipping and aviation where electrical solutions do not exist and given that the current gap 
between the renewable H2 cost, and the fossil alternative is relatively low compared to other H2 use cases and 
there is significant potential for CO2 reduction.  
2. Industrial high temperature heat supply where electrical solutions do not exist.  
3. Chemical feedstock in industry  
4. Zero carbon energy storage and direct use for zero carbon dispatchable power generation (where the H2 or 
e-fuel is produced, stored, and reconverted to electricity on site).  
Such a prioritisation is consistent with the background provided in the Commission Staff Working Documents, 
published alongside the REPowerEU Plan by the European Commission in May 2022,9 where it is noted that 
“beyond using renewable hydrogen in industry and transport, it is necessary to look at other sectors where 
hydrogen uptake could be increased without causing harm. The Commission reiterates its position that blending 
hydrogen into the natural gas grid requires careful consideration as it diminishes gas quality, can increase overall 
system costs and the costs of heating for the residential sector, and it is in most applications a less efficient 
alternative to direct electrification.” (113 Wind Energy Ireland). 
 
Ireland’s existing and future hydrogen demand should be met entirely by green hydrogen produced by 
electrolysis using renewable energy (wind, hydro, solar). Certification of Green Hydrogen origin will be required. 
Hydrogen demand projections are discussed in the context of:  

● The greenhouse gas emissions ceilings for each of the Group 1 sectors of the Irish economy (see Table 
1 above)  

● 2020 hydrogen production and demand reporting by FCH Observatory 
● Wind Energy Ireland (July 2022) survey of its members which indicates that there is more than 10GW 

of projects in the onshore wind pipeline, and already up to 28GW of projects in the offshore wind 
pipeline seeking to compete to deliver by 2030. Allowing for competition at auction stage, and attrition 
at planning stage, there would appear to be a potential to deliver more than 2GW of green hydrogen 
from offshore wind before 2030 

● According to WEI approximately 7.5GW of the projects in the onshore wind pipeline will not have an 
electricity grid connection before 2030. These projects would have a significant combined potential for 
direct production of green hydrogen (Power-to-X, PtX) in the short term.  

● In addition, the agreement announced by the Government in July 2022 under the Climate Action and 
Low Carbon Development Amendment Act (2021), commits additional resources for solar (more than 
doubling the target to 5,500 MW).  

Under the 2012 Directive on Energy Efficiency, amended in 2018, the EU set an energy efficiency target for 
reducing energy consumption in 2030 by at least 32.5% compared to 2007 consumption projections for 2030. 
An EU Commission proposal of July 2021 seeks to recast the whole directive. It seeks to introduce a higher target 
for reducing primary (39%) and final (36%) energy consumption by 2030 now binding at EU level, in line with the 
Climate Target Plan, up from the current target of 32.5% (for both primary and final consumption). Higher targets 
for renewables and energy efficiency incorporated the EU Commission proposals in June 2022. The Council and 
the Parliament will now enter interinstitutional negotiations to agree on the final text of the Directive on Energy 
Efficiency and of the Directive on Renewable Energy. 
The 2021 Climate Action Plan is informed by the 2012 Directive on Energy Efficiency, amended in 2018. The 
Climate Action Plan identifies direct electrification, an increased proportion of renewable electricity, and 
reductions in energy demand that depend on measures including retrofit of buildings, targets for Battery Electric 
Vehicles (BEVs), and promoting active travel and the use of public transport, among the key actions to be taken 
to decarbonise our economy and reduce dependence of imported fossil fuels.   
 The Climate Action Plan considers Green Hydrogen as a renewable fuel of non-biological origin, which has been 
identified as having potential to support decarbonisation of energy production, across home heating, industry 
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and transport. The development of green hydrogen supply and demand is identified as a cross-cutting Policy 
issue. This Response to the Consultation on Developing a Hydrogen Strategy for Ireland is informed by issues 
arising with regard to policy coherence and Just Transition in the implementation of Climate Mitigation and 
Adaptation Actions. Green hydrogen demand for the electricity sector. 
The green hydrogen demand for the electricity sector presented in Table 5 is informed by the analyses included 
in Our Climate Neutral Future – Zero by 50, prepared by MaREI for Wind Energy Ireland in March 2021. However, 
Table 5 brings 75% of the 2021 greenhouse gas emissions for the electricity sector forward for decarbonisation 
with green hydrogen by 2030, giving a hydrogen demand of 215 kilo tonnes of green hydrogen (H2kt), to provide 
11.9 TWhr of dispatchable generation in each year. Provision of another 97 to 385 H2kt to provide full 
decarbonisation of the 2021 electricity sector is recommended by 2035 (Table 5). It is acknowledged that 
renewable electricity provision (arising from increased wind and solar power) is expected to increase to 75% of 
total generation by 2030.  
However, this anticipated freeboard by 2030 in green hydrogen supply relative to anticipated demand for 
dispatchable generation in the electricity sector can be allocated to hydrogen storage for energy security. In this 
context, it should be noted that studies of wind energy and storm tracks over Ireland have shown significant 
projected decreases in the energy content of the wind for the spring, summer and autumn seasons, with the 
projected decreases largest for summer and no significant trend in winter.  The overall number of North Atlantic 
cyclones is projected to decrease by approximately 10 %. Results also indicate that the paths of extreme storms 
will extend further south, bringing an increase in extreme storm activity over Ireland, although the number of 
individual storms is projected to be quite small. Met Éireann also notes that as extreme storm events are rare, 
the storm-tracking research needs to be extended. Future work will focus on analysing a larger ensemble, thus 
allowing a robust statistical analysis of extreme storm track projections. 
The Eirgrid Annual Report (2021) covers the period from 1 October 2020 through to 30 September 2021. It 
identifies a need for the continued development and retention of low carbon dispatchable generation, most 
likely low carbon new gas generation of 2.6GW capacity in the island of Ireland by 2030 (2GW in Ireland, 0.6GW 
in Northern Ireland), to ensure security of supply when renewables are not performing for climatic reasons, and 
critically will allow the closure of coal, peat and oil thermal generation plants. Low carbon gas is not defined in 
the report, and no reference to green hydrogen is included in the 2021 Annual Report. 
Green hydrogen demand projections for the Group 1 sectors Transport, Buildings, Industry and Agriculture 
The green hydrogen demand projections for the Group 1 sectors Transport, Buildings, Industry and Agriculture 
follow the same approach: calculating the green hydrogen demand required to replace current fossil fuel 
emissions in each sector (Table 5) gives a combined demand in the order of H2 700 kilotonnes. The green 
hydrogen demand for all Group 1 sectors including electricity indicate that an overall green hydrogen demand 
of 1 Megatonne, as presented in Table 5, will be sufficient to meet the 2030 greenhouse gas emissions ceilings 
that arise from the use of fossil fuels. 2 GW of offshore wind energy equivalent (as proposed by Government in 
July 2022 under the Climate Action and Low Carbon Development Amendment Act (2021) would provide H2 
250kt. This would be sufficient to comply with the required 2030 emissions ceiling for the electricity sector if 
electricity demand does not increase above current peak demand. However, current policy is to decarbonise the 
group 1 sectors Transport and Buildings largely by direct electrification. This policy risks giving rise to a potential 
transfer of greenhouse gas emissions between Group 1 sectors, rather than an providing the required overall 
decrease in greenhouse gas emissions across all group 1 Sectors, if insufficient zero carbon fuel in the form of 
green hydrogen is produced to replace current fossil fuel use in all sectors.  
Eight Gigawatts (8 GW) of offshore wind equivalent would provide 1 Megatonne of green hydrogen by 2030. It 
is anticipated that a further green hydrogen demand of 0.5 Megatonne (= H2 500kt) of offshore wind energy 
equivalent, to be provided by 2035-2040, will be required to completely decarbonise Group 1 sectors including 
bringing the electricity sector to zero greenhouse gas emissions, produced by offshore wind and onshore wind 
and solar renewable energy (Table 5).  
It is recommended that green hydrogen production commences onshore, with a target of at least 250 MW 
(stated elsewhere in this response as 500MW) electrolyser capacity operational by 2025. It is anticipated that 
onshore green hydrogen production can be approved and operational quickly, if the appropriate supporting 
policies and incentives are included in the Hydrogen Strategy for Ireland. There is already a project stream of 
>100MW capacity of onshore green hydrogen production at proposal stage. These, together with further 
onshore solar and wind energy can provide sufficient green hydrogen to build demand for the use of hydrogen 
fuel cell electric vehicles (FCEVs) in public transport and other public service vehicles, heavy goods vehicles 
(HGVs), light commercial vehicles including mini-buses, and passenger vehicles including taxis together with 
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infrastructure for hydrogen refuelling (see Figure 3). Other early hydrogen demand in space and water heating 
and cooking in buildings (Commercial and Public, and Residential), and fuel cell dispatchable generation in 
several Group 1 sectors including agriculture / horticulture, can start to provide decarbonised energy security 
 Table.  2021 greenhouse gas emissions in kt CO2eq for each Group 1 sector, the emission ceiling and 
reduction required by 2030, and the green hydrogen (H2kt) required to comply with the 2030 ceiling for that 
Group 1 sector 

Group 1 
Sector  

Current fossil 
fuel use 

Greenhouse 
gas 

emissions  
kt CO2eq in 

2021 

Greenhous
e gas 

emissions 
ceiling 

2030 (kt 
CO2eq) 

Kt CO2eq 
reduction 
required 
by 2030 

TWhr (H2) 
required to 

meet 
emissions 

ceiling 
2030 

H2 kt  
required to 

meet 
emissions 

ceiling 2030 

Technolog
y 

Electricity 
(Scenario 

calculation 
for zero 

GHG 
emissions) 

Thermal power 
generation  

Coal, oil, natural 
gas 

9795.45 
 

9795.45 0 17  
312-600 

   

wind, solar 
& 

combined 
cycle / 

open cycle 
gas 

turbines 

Electricity 

Thermal power 
generation  

Coal, oil, natural 
gas 

9795.45 
 

3000  6795.45 11.9 215 

wind, solar 
& 

combined 
cycle / 

open cycle 
gas 

turbines 

Transport 

Internal 
combustion 

engines 
Petrol, diesel 

10911.55 
 

6000 4911.55 10 c. 200 

Fuel Cell 
Heavy 
Duty 

Vehicles 

Buildings  
(Commerci

al and 
Public)  

Space heating, 
dispatchable 
generation  

Gasoil, 
kerosene, 

natural gas 

1479.84 1000 479.84  c. 50 
Hydrogen 
ready gas 

boiler 

Buildings  
(Residentia

l)  

Space heating, 
water heating, 

cooking  
Modal share c. 

solid fuels 
including coal 
15%, gasoil / 

kerosene 50%, 
natural gas 25%, 
renewables 3% 

7039.63 
 

4000 3038.63 10 c. 200 
Hydrogen 
ready gas 

boiler 

Industry 

High 
temperature 

heat, feedstock 
for industrial 

processes, 
space heating  

Gasoil, 
kerosene, 

natural gas  

7052.93 4000 3052.93 10 c. 200 

Green 
Hydrogen 
feedstock 

& 
hydrogen 
ready gas 
boiler & 

open cycle 
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gas 
turbines 

Agriculture 
including 

horticultur
e* 

Agricultural 
machinery, 

dispatchable 
generation, 

water heating, 
space heating 

mainly for 
horticulture 

Diesel 

589.69 
 

   c. 50 

Fuel Cell & 
hydrogen 
ICE Heavy 

Duty 
Vehicles 

Other** F-
gases, and 

Waste 
 938.40 470 - - - - 

Other ** 
Petroleum 

Refining 

 
 

294.37 
 

150   
7.3 

(replace grey 
hydrogen) 

Green 
hydrogen 
feedstock 

Notes: Emission ceilings refer to cumulative greenhouse gas emissions including CO2, CH4, N2O.  
*The relevant emissions for agriculture with a potential to be replaced by green hydrogen cited here are CO2 
Electricity modal share 2021 (EPA 2022): renewables 34.7%, natural gas 49.8%, oil and coal c. 15%, imports 
almost 1,600 GWh 
Transport modal share 2020 (EPA 2022): passenger cars 54% of road transport emissions in 2020, Heavy Goods 
Vehicles 20%, Light Goods Vehicles for 18% and Buses 7%.  
Larger scale offshore wind projects, together with onshore wind and solar projects, will be required to include 
green hydrogen production to meet the demand shown in Table 5. Green hydrogen demand across all Group 1 
sectors requires annual production of c.1 Megatonne of green hydrogen by 2030, with production increasing 
annually during the 2026 to 2030 carbon budget period to assist in decarbonising the Irish economy. A further 
annual green hydrogen demand of 0.5 Megatonne (= H2 500kt) after 2030 will contribute to Net Zero by 2050, 
with 1.5MT required annually for use and storage for national energy security. An additional 25% of green 
hydrogen annual demand (c.250kt hydrogen) would representing c90 days energy storage.Green hydrogen 
production for export is considered separately, in the responses to the consultation questions on Export 
Opportunity.  
Current evidence of accelerating green hydrogen demand in Europe: It should be noted that EU Member States 
that are already implementing their National Hydrogen Strategies are increasing their targets for green hydrogen 
production and use before and by 2030. The report on the Third European Hydrogen Forum 30 November 2021 
provides a recent overview. Key observations from the overview are that 87% of hydrogen production projects 
are electrolysers producing green hydrogen and that the estimated hydrogen production (electrolysis capacity) 
is around 52.4 GW by 2030, which exceeds the 40 GW target set out in the Hydrogen Strategy by 31%.  
In this context, the modest green hydrogen demand proposed for Ireland in the Baringa report is focussed on 
energy efficiencies, interconnectors, and storage, and would seem to have little or no buffer against predicted 
climate change reductions in seasonal wind energy levels that could affect onshore and offshore wind 
generation. The demand indicated in Table 5 takes the precautionary principle in this regard. 
The Intergovernmental Panel on Climate Change (IPCC, 2021) notes that because of the complex interactions 
of the phenomenon of climate change, it is essential to decarbonise quickly, and that emissions reductions over 
the next ten years (to 2030/31) will be far more impactful than those over the following ten. Atmospheric carbon 
dioxide levels need to stop rising, and to decline. Ireland must contribute to this process. 
Set up in July 2020, the European Clean Hydrogen Alliance is part of EU efforts to ensure industrial leadership 
and accelerate the decarbonisation of industry in line with its climate change objectives. The Alliance brings 
together industry, public authorities, civil society and other stakeholders. Six roundtables provide sector specific 
inputs: Hydrogen production, clean hydrogen transmission and distribution, clean hydrogen in industrial 
applications, clean hydrogen for mobility, clean hydrogen in the energy sector, and clean hydrogen for 
residential applications. The European Clean Hydrogen Alliance (October 2021) report Executive Summary 
concludes as follows: 
“The current policy framework offers limited technological openness. While the direct use of (green) electricity-
based technologies has advantages, the large majority of the Roundtable members believe that an 
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“electrification only” approach does not seem feasible neither at system nor at consumer level in the time frame 
required by the EU climate targets, as mentioned in the EU Commission scenarios for a climate-neutral 2050.” 
(118 Hydrogen Association). 
 
High: Marine Transport, Fertiliser Manufacture and hard to abate industries 
Medium: HGV 
Low: Private use (120 Hexicon). 
 
The demand for hydrogen in the Irish context is challenging to predict owing to the lack of market development 
and absence of government strategy setting out the market conditions and regulatory framework that will guide 
and dominate the sector. We can see the significant uncertainty at present as presented in the EU Clean 
Hydrogen Partnership (formerly the Fuel Cells and Hydrogen Joint Undertaking) which in their 2020 analysis of 
the opportunity for hydrogen in Ireland2 outlined low and high demand scenarios of 0.1 TWh/annum or 3,000 
tonnes and 1 TWh/annum or 30,000 tonnes respectively.  
Where clarification is forthcoming as to government’s intentions to introduce market signals it will be possible 
to identify specific levels of demand for hydrogen. At present the number of unknown variables preclude 
against any form of truly accurate prediction as to demand scenarios. That said, guidance may be sought from 
international examples and by projecting the levels of hydrogen needed to replace carbon heavy forms of 
energy generation in sectors that are most likely to be viable for hydrogen fuel replacement such as thermal 
energy generation, transportation, and industrial and chemical processes (123 SSE). 
 

6 WHAT SPECIFIC END-USES SHOULD BE HIGH, MEDIUM AND LOW PRIORITY FOR GREEN 

HYDROGEN USE? 

• Transport (HGV’s, Buses, Trains) – High 

• Industry, Data Centers etc. – High 

• Maritime Shipping – Medium 

• Aviation – Low (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and 
Industry). 

 
The challenge that awaits the country due to security of supply, means that we should be using indigenously 
Hydrogen to displace the reliance on fossil fuels transiting through unstable political regimes and unhindered by 
international shipping pressures. This means getting molecules on the grid in a usable fashion as quickly as 
possible using existing technologies (22 Aergaz). 

 
Transportation sector – green hydrogen can be used in the transportation sector where electrification is not 
suitable. Hydrogen is a zero emissions fuel for difficult to decarbonise transport sectors such as aviation, 
maritime transport, and heavy goods vehicles (HGVs). Research is ongoing on how best to utilise hydrogen in 
the maritime and aviation sectors but in the near term we believe hydrogen should be used to begin 
decarbonising HGVs. HGVs accounted for 14% of Ireland’s transport emissions in 2018, approximately 2 
MtCO2eq. Due TO restrictions in range and the time available to charge the vehicles, options for direct 
electrification of HGVs are less favourable. Ireland’s transportation and distribution industry are exceedingly 
reliant on road transport and this is unlikely to change, resulting in a continued reliance on HGVs for goods 
transportation. The sectoral limit for transport emissions in 2030 is 6 MtCO2eq and a pathway to decarbonise 
our HGV fleet will be required to achieve this. We believe green hydrogen is the best way to contribute to this. 
However, there are baseline conditions in terms of hydrogen production capacity, refuelling infrastructure and 
vehicle availability that need to be satisfied before widespread adoption can occur. 
Thermal electricity generation – hydrogen is a potential solution to two difficult and interlinked problems facing 
the Irish electricity system. Firstly, how do we ensure a secure, stable, and low carbon supply of electricity in a 
system dominated by variable renewables. Intermittent generation sources require dispatchable capacity to 
cover, the potentially long, periods of time when they are operating at low capacity. Hydrogen can fulfil this role 
while also helping to maximise the value of investments in renewable generation assets by allowing for long-
term storage of energy. Secondly, the governments recently published sectoral emissions ceilings has brought 
into sharp focus the need to decarbonise some of our current dispatchable generation. It is difficult to 
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understand how the electricity sector can abide by the 3 million tonnes of CO2 equivalent (MtCO2eq) emissions 
ceiling in 2030 without decarbonising a significant proportion of Ireland’s thermal generation. Ireland’s 
electricity demand is increasing with the total electricity demand expected to increase by ~33% by 20306. 
Assuming the government’s target of 80% RES-E is met by 2030, it will leave 8 TWh of electricity to be generated 
by non-renewable sources. Given the carbon intensity of traditional gas-powered generators this will be 
exceedingly difficult. BnM believe that utilising green hydrogen is a more synergistic approach for Ireland than 
the other major option of carbon capture and storage. It will also make Ireland far more energy self- sufficient 
and ensure that we have a secure source of energy in the future. 
Industrial processes – there is a low volume of ‘grey’ hydrogen usage in Ireland currently. Substitution of this 
‘grey’ for green hydrogen where possible will be an important early stage use case. Hydrogen has an important 
role to play in sector coupling and decarbonising industrial sectors in a way that enables the electrification of 
our economy in general. For example, industries with requirements for on demand heat for high temperature 
manufacturing processes (such as the pharmaceutical and food production industries) which currently use 
natural gas could be transitioned to green hydrogen. Similarly, large electricity users who are require 
dispatchable back up generation that is fully renewable could procure units that are green hydrogen ready. In 
terms of prioritisation all three use cases are important. The Government has competing obligations between 
overall emissions reduction targets, RES-E/T/H commitments, and sectoral carbon budgets. Green hydrogen can 
provide a bridge between these policy objectives supporting the energy transition in a multi-faceted way (26 
Bord na Mona).  

 

• Transport 

• Industrial - process feedstock and heat demand 

• Electricity Generation 

• Space Heating (27 BOC Gases Ireland). 
 

CIÉ supports the domestic production and use of green hydrogen in transport as a high priority in Ireland. Road 
transport, including public transport, is a hard to abate sector for which hydrogen FCEVs are advantageous in 
their greater range of travel and faster refuelling times, particularly for heavy duty trucks, coaches and buses. 
This is in line with the EU Hydrogen Strategy for a climate neutral Europe 2020 and the RePowerEU Plan 2022 
which both reference the significance of transport as a prioritised end-user of renewable hydrogen. 
Implementation of FCEV’s in public transport is a specific priority to ensure alignment 
with the Sustainable Mobility Policy 2022 which centres on the delivery of safe and 
green mobility to decarbonise public transport in metropolitan, regional and rural 
areas. CIÉ also supports the use of green hydrogen, both as a fuel and for energy storage in other hard to abate 
industries such as data centres, industrial manufacturing, 
pharmaceutical and domestic environments as a high priority. The Group also supports the use of hydrogen in 
other transport sectors such as rail, marine and air as medium priorities due to the timescales for design and 
development of suitable emerging end use products. 
CIÉ would consider sectors where: 

(i) direct electrification is more efficient and immediately available and/or 
(ii) where abatement is unachievable through either direct electrification or 

hydrogen technologies, as low priority in the context of future hydrogen end-use (30 
CIE). 

 
There should be no end uses prioritised, all end uses should be supported equally (32 Constant Energy). 
 
The strategic approach outlined in the paper, if adhered to, should result in clear priority areas for green 
hydrogen use in the hard to abate sectors where electrification is not technically or economically viable. In this 
context, priority areas should therefore be defined in terms of time to market maturity. 
With regards to assessing whether a specific use case is deemed not to be technically or economically viable for 
electrification and therefore a candidate for hydrogen utilisation, a transparent framework upon which such 
decisions are based is necessary. The utilisation of such a framework should be a prerequisite for the setting of 
hydrogen targets in specific use cases and play a key role in the qualification for any hydrogen supports. As with 
the application of any decision-making framework, it is subject to utilisation of the best available current 
information which may be liable to change as the energy transition progresses. The decision-making framework 
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should therefore incorporate feedback loops providing for timely refinement as experience, research and 
market evolution occurs. The application of such a framework can assist in ensuring that the overarching 
strategic aims of efficiency and electrification are maximised whilst limiting the potential for technology/policy 
lock in (41 Energia). 

 
It must not be put forward as a means of propping up or furthering expansion of gas network assets and 
supporting continued gas usage. As currently proposed, fossil gas entities are enabled to freely engage in 
hydrogen-related activities, so long as they maintain legal forms, accounts, and regulatory asset bases. It is 
crucial that obvious conflicts of interest are avoided (for example, a fossil gas network operator using guarantees 
of “hydrogen readiness” to expand their networks or impede the development of new, renewable hydrogen 
networks). Such conflicts may be prevented by requiring a complete separation between the ownership, control, 
and operation of fossil gas and hydrogen assets. It is imperative that hydrogen is not used in home heating and 
transport. There is no credible evidence to support hydrogen readiness at domestic level. The Potsdam Institute 
for Climate Impact Research, the Fraunhofer Institute, and the Regulatory Assistance Project have all rejected 
the suitability of hydrogen in heating (49 Friends of the Earth). 

 
The following should be high priority uses for hydrogen in Ireland: 

• Replacing existing uses of grey hydrogen with green hydrogen 

• Long distance marine and air transport fuel 

• Backup fuel for electricity generation for energy security and meeting seasonal peaks, complementing 
other storage technologies and flexibility measures. 

• Fuel for high-temperature industrial heat in cases where it cannot be avoided or electrified. 
The following should be medium priority uses for hydrogen in Ireland: 

• Long distance land transport - while electrification of long distance rail is likely the most efficient land 
transport option, green hydrogen could also potentially play a role in long distance rail and road freight 
transport 

• Note that our top priority should be to address demand, e.g. replacing cement and steel with wood and 
other natural materials, energy efficiency, reducing aviation, shipping and freight transport, and 
reducing production of harmful chemical inputs to agriculture. Hydrogen should be a tool to meet 
remaining demand. 

The following should NOT be uses for hydrogen in Ireland: 

• Heat for buildings - electrification of heat is more efficient 

• Small vehicles - electrification more efficient 
It should be noted that potential investors in new fossil fuel electricity generation infrastructure are putting 
forward arguments based on this infrastructure being convertible to hydrogen infrastructure. Any proposed 
investment in electricity generation from fossil gas which is purported to be convertible to hydrogen at a later 
stage, must be rigorously analysed to ensure the conversion is truly feasible and low cost (54 Green Party Energy 
Policy Group). 
 
Green hydrogen has a very narrow definition and can only be produced using renewable energy predominantly 
utilising electrolysis. With the situation that now exists and a growing demand for electricity, focusing exclusively 
on green hydrogen will give rise to a conflict of application of renewable energy. With the requirement to 
decarbonise the electricity grid and the closure of peat and coal burning power stations, the availability of 
renewable energy to power the needs of industry and residential becomes fundamental and must be given 
priority.  
There are various means of producing hydrogen, and whilst most will not qualify as “green”, they still can make 
a significant contribution towards moving the economy towards net zero carbon and lower the carbon intensity 
of current activities. They can also facilitate the roll out of hydrogen use and help develop the change in 
infrastructure that will be required. It is important, therefore, that Ireland does not focus on green hydrogen to 
exclusion of all else. It should develop its own Low Carbon Hydrogen Standard (LCHS) that provides a lowering 
of carbon intensity in a practical and pragmatic way. The objective should be to move to net zero in a progressive 
manner planned over a number of years and use criteria within the LCHS to achieve that move. Adopting such 
an approach will allow hydrogen production and use to be developed more rapidly than imposing an absolute 
requirement for green hydrogen. Perfection must not be allowed to become the enemy of progress. 
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The largest impact to be gained from hydrogen is probably in transport applications. Requiring the change in 
fuel strategy to exclusively green hydrogen will limit the speed of change due to the inability to build the 
renewable energy infrastructure within a short period of time. Allowing hydrogen produced with a (controlled) 
level of carbon intensity will have a more rapid and greater impact on climate change in the short and medium 
term. As stated above, it will also allow the infrastructure required to support the use of hydrogen to be 
developed. There is no difference in the chemistry of the gas between green, blue, grey etc hydrogen. A pipeline 
or storage facility has no idea of the colour of hydrogen it contains. So the fact that infrastructure is developed 
using the gas with a higher carbon intensity will not make it one iota less effective when the gas within it is later 
produced by a method with a lower carbon intensity.  
A better approach may be to prioritise green hydrogen on the geography of where it can be produced most 
easily and drive its use based on locality and local applications rather than on end-use. This will minimise 
transportation and encourage new industrial hubs to develop (55 and 56 Hydrogen Utopia International). 
 
It will depend on the market and government’s policy. For Germany, it was reported that hydrogen for mobility 
will be beneficial as it was found that the mobility sector appears to be the only market with an economically 
positive business perspective, It but with the recent energy crisis and geopolitical uncertainty the scenario is 
perhaps different (63 Islandmagee Energy). 

 
High: Marine Transport, Fertiliser Manufacture and hard to abate industries 
Medium: HGV 
Low: Private use (64 KFO). 

 
Green hydrogen should be prioritized for decarbonization of the GNI gas grid and transport. Decarbonization of 
the gas grid enables the decarbonization of the power, home heating and non-residential sectors (67 Nephin 
Energy). 

 
High priority – industrial end uses that can’t be electrified as well as transport offtake, especially shipping, 
aviation and heavy goods vehicles such as lorries, buses, refuse collection vehicles and other heavy construction 
plant. However, we would advocate for a policy environment that is as enabling as possible for all potential uses 
of green hydrogen (72 RWE). 
 
The following should be medium priority uses for hydrogen in Ireland: Long distance land transport - while 
electrification of long distance rail is likely the most efficient land transport option, green hydrogen could also 
potentially play a role in long distance rail and road freight transport. 
Note that our top priority should be to address demand, e.g. replacing cement and steel with wood and other 
natural materials, energy efficiency, reducing aviation, shipping and freight transport, and reducing production 
of harmful chemical inputs to agriculture. Hydrogen should be a tool to meet remaining demand. 
The following should NOT be uses for hydrogen in Ireland: 

• Heat for buildings - electrification of heat is more efficient 

• Small vehicles - electrification more efficient (75 Sonia Hacius). 
 
MEL consider it is appropriate to consider this question over different time horizons, i.e. in the near term (e.g. 
to 2030) and longer-term as progress towards a net zero energy system is mad and achieved (i.e. 2040, 2050). 
In that context, please see our response to question 25 as to the high priority which should be given to enabling 
gas network blending in the near-term, to mitigate hydrogen production volume-risk which in turn would also 
provide a mitigation to curtailment of renewable electricity production. 
In the longer-term, use should be prioritised where it delivers greatest decarbonisation benefit and/or where 
greatest consumption efficiency is achieved, particularly where other solutions (such as electrification) are 
infeasible (e.g. high-grade heat). Please also see our response to question 11, where we outline a description of 
an energy system involving hydrogen distribution which is more efficient (from an energy consumption 
perspective) and/or at least more resilient than ‘direct’ electrification alone (80 Mutual Energy). 
 
Per the hydrogen ladder regional and long haul trucks are priority with 95% of exports going by road. 
Investments in HVO can repurposed to SAF which will be our next highest need as an island nation. (90 FTAI) 
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Road and Rail transport - High 
Maritime - High 
Aviation - High 
Industry – Medium (91 Galway Harbour Company). 

 
The development of an extensive hydrogen supply chain will require the use of hydrogen across all sectors of 
the economy which have the means and incentive to pay an additional cost to decarbonise their activities. 
The gas network is an existing state-owned asset which presents an opportunity to break the  hydrogen 
production/demand dilemma. The gas network can work as a secure demand source for green hydrogen 
production in conjunction with Guarantees of Origin, where the hydrogen can be blended with natural gas and 
biomethane, enabling dedicated hydrogen production to ramp up and allow demand to emerge in other sectors. 
Over time, the gas network can be repurposed to transport 100% green hydrogen. This pathway provides a route 
to market for the early developers, while the industry scales up and costs reduce and it helps to decarbonise a 
range of sectors including industry, power generation, heating and transport. 
Hydrogen, via interconnector blends and early phase injection, can be used to decarbonise all sectors which are 
currently connected to the gas network, i.e. industry, power generation and low-temperature heat, given that 
hydrogen molecules will be blended in with biomethane molecules. It would seem prudent now to keep all 
options open to allow for potential technology developments, e.g. in the fuel cell area, to enable Ireland to 
maximise its green hydrogen opportunity and if produced at scale then it could be deployed in a wider range of 
applications. It should be noted that there are over 25,000 commercial businesses connected to the existing gas 
network, many of which reliant on gas for high heat processing and for whom there is no alternative source of 
energy, other than gas. For these customers, accessing renewable gases such as green hydrogen will be critical 
to their economic success and for their decarbonisation (92 GNI). 

 
A market-driven, time-dependent, hierarchy of use should be established for green hydrogen. The hierarchy 
should also be location-dependent, as the cost of green hydrogen production is dependent on the location of 
the electricity source, and the cost of transportation to the end user is also dependent on the production location 
(94 H-Wind project). 
There are different views within the Ibec membership on how hydrogen should be used- particularly in the early 
phases of the sector’s development. Detailed analysis and modelling are needed to determine best use of this 
highly valuable resource. Different ways of using hydrogen should also be considered as part of any future 
Climate Action Plan’s Marginal Abatement Cost Curve analysis. Options for its use in the early stages are listed 
below. 

• Industry: replacing fossil fuel use in high grade heat processes or as an industrial 

• feedstock 

• Transport: replace fossil fuel use in heavy goods vehicles, and towards the end of the decade in aviation 
and maritime. 

• Hydrogen-fuelled dispatchable electricity generation: hydrogen will be blended with natural gas and 
complement intermittent renewable electricity by providing dispatchable thermal generation 
necessary to meet the target of 80% renewable electricity by 2030. 

• Grid injection: EU policies will direct a harmonised approach on blending hydrogen into the natural gas 
system (requirement for TSOs to accept blends of 5% hydrogen at Interconnection Points by 2025) (95 
IBEC). 
 

Prioritising hydrogen use must be looked at through the lens of the various elements such as enabling energy 
system integration, achieving cost-efficient decarbonisation and other sectoral aspects (i.e. projected levels of 
dispatchable electricity generation). Sectoral emissions ceilings and decarbonising 
in a cost effective manner in order to provide value for money for the consumer and citizen must also be 
considered. 
The Clean Hydrogen Ladder graphic is presented in the consultation document and represents a hierarchy of 
use, ranked from according to “unavoidable” and “uncompetitive metrics”. In reflecting upon the Irish 
experience, there are some other aspects that should be considered. 
IRENA has pointed to the need for policy makers to prioritise certain sectors of the economy; specifically those 
that cannot be electrified. As the production of green hydrogen requires dedicated renewable energy that could 
be used for other end uses. IRENA’s report, Green hydrogen for industry: A guide to policy making, says the 
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indiscriminate use of hydrogen could slow down the energy transition. With respect to potential uses, those of 
relevance in the Irish context include; 

• High temperature heat processes: Alumina, cement, pharmaceutical production 

• Industry feedstock: Replacement of grey hydrogen in oil refining and industry 

• Power Dispatchable: power generation fuelled by hydrogen 

• Industry electricity:  Datacentres replacing fossil fuels with hydrogen for onsite generation 

• Transport HGVs: Aviation (Sustainable Aviation Fuel), Maritime 
A number of EU Member States have published hydrogen strategies prioritising use by sector. For example, in 
France the focus is on decarbonising industry and heavy duty mobility. The German strategy has designated 
high-priority whereby it is near “...to being economically viable in the short or medium term, in which no major 
path dependency is being created, or in which there are no alternative options for decarbonisation.” 
The aim of An EU Strategy for Energy System Integration is to enable, “the coordinated planning and operation 
of the energy system ‘as a whole’, across multiple energy carriers, infrastructures, and consumption sectors”. 
Figure 3 below projects electricity demand out to 2030 on a sectoral basis. It illustrates growing demand mainly 
in the industrial and data centre industry, and relatively static 
demand in the residential sector. When considered in tandem with the target of 80% renewable electricity by 
2030, notwithstanding the ambition of system non-synchronous penetration (SNSP) of 95% by 2030, hydrogen 
fuelled dispatchable generation will be required (96 Indaver). 
 
The transport sector (buses & trucks) as there are no current alternatives for this sector to de carbonise. (101 
SGS). 
It is important to focus on the 2050 energy system which will be a mix of electricity from renewable sources and 
green hydrogen. Therefore, as we consider priorities for green hydrogen use, we should have that end goal in 
mind. This means we cannot just adhere solely to the clean hydrogen ladder of end uses should be a priority 
from a technical efficiency standpoint. 
Ireland does not have similar large industrial demand to other European countries. As a result, some of the top 
uses according to the clean hydrogen ladder will not be a priority in the Irish Hydrogen strategy. Highest priority 
should be given firstly to industries which already use hydrogen and then to those which have the largest 
emissions reduction potential. This means that other less efficient applications are given higher priority than the 
global standard. 
These include: 
Creation of hydrogen demand to ensure the hydrogen supply chain develops in Ireland by using existing gas 
network to transport hydrogen for use in high temperature 

• industrial heat – Energy intensive pharmaceutical, cement, distilleries, and alumina industries. 
• Heavy Transport – Large fright emissions as a result of islanded country. 
• Onsite power generation – Data centre grid demand constraints. 
• Energy storage for security of supply (indigenous energy source in cases where 

• geopolitics impact our ability to import natural gas) 
• Replacement for fossil fuel in thermal generation to back up intermittent renewables (104 EIH2). 

 
Ireland currently does not have large industrial demand similar to other European countries such as Germany, 
France and the UK. Existing users of hydrogen should first be served by domestic production followed high 
temperature industrial heat through onsite generation of electricity in areas such as pharmaceuticals, dairy 
processing, distilleries and data centres (110 New Fortress Energy). 
 
In the interests of achieving: 

● rapid decarbonisation in line with IPCC recommendations 
● policy coherence 
● confidence to investors 
● equal access to decarbonising fuels and technologies by industry, public and commercial sectors, and 

citizens  
● climate change mitigation and resilience benefit and decarbonisation supports to communities that live 

in areas with higher wind and solar energy resources that host renewable energy installations and 
infrastructure, in the interests of achieving Just Transition 
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It is recommended that green hydrogen should be prioritised in all end uses in which hydrogen technology is 
available currently, with on-going rapid scaling up of existing and new technologies to replace fossil fuels. End 
uses for green hydrogen include: 

• dispatchable generation by combustion (thermal electricity generation) 

• dispatchable generation in hydrogen fuel cells in Group 1 sectors Electricity, Buildings (Commercial and 
Public), Industry, and Agriculture 

• transport FCEV vehicles  

• buildings hydrogen cookers, boilers, water heaters, hydrogen gas space heaters 

• high temperature heat in industry 

• feedstock in industry  

• replacement of grey hydrogen in oil refining and industry, and as a feedstock in the production of 
biofuels. 

Maintaining a diverse energy system including green hydrogen as a key vector in the “least burden and most 
opportunity pathways to decarbonisation” will also support our energy resilience.  
An objective of the Climate Action Plan (2021) in relation to citizen engagement is as follows: “We must ensure 
we bring people with us and that the transition is fair. The National Dialogue on Climate Action will give everyone 
in society the opportunity to play their part. We will engage with people, ensuring that they are empowered to 
take the actions needed”. 
 We must ensure we bring people with us and that the transition is fair. The National Dialogue on Climate Action 
will give everyone in society the opportunity to play their part. We will engage with people, ensuring that they 
are empowered to take the actions needed (118 Hydrogen Ireland Association). 
 
Green Hydrogen for Transport: Medium and long-haul aviation is going to be impossible to electrify due to 
fundamental limitations in battery chemistry / physics and green hydrogen will have a key role in development 
of Synthetic Aviation Fuels alongside other forms of biofuels. For short-haul and light aviation, it may be the case 
that battery electric aircraft could play an increasing role as battery energy densities increase and costs come 
down. 
In shipping, local ferry with routes up to a few hundred kilometers, are most likely to go electric however green 
hydrogen will be used for vessels with longer ranges where green hydrogen is used in a fuel cell or just burned 
in an internal combustion engine which can benefit from the existing marine engine supply chain. Using green 
hydrogen to create ammonia or methanol may also have a key role to play in de-carbonising the marine sector. 
Danish shipping giant, Maersk, has ordered eight methanol powered vessels from South Korean shipbuilder 
Hyundai 
Heavy Industries: In road transport, the most energy efficiency de-carbonisation technology is Battery Electric 
Vehicles (BEV) with an estimated efficiency of over 70%9. The efficiency of Hydrogen Fuel Cell Electric Vehicles 
(FCEV) is estimated to be less than 25% while the efficiency of an Internal Combustion Engine (ICE) is just 13%. 
The reason for the poor efficiency associated with FCEV technology is the fundamental inefficiency of turning 
electricity into hydrogen, compressing it, storing it, transporting it and then converting it back into power on 
board a vehicle. Almost three quarters of the input power is wasted in these processes, and this will not change 
significantly into the future. 
Given these technology fundamentals coupled, the rapid development of EV charging infrastructure across 
Ireland in recent years and the small geographic size of Ireland, it is likely that the majority of cars, light delivery 
vehicles will be electrified using BEV technology. 
Hydrogen will have a role for intercity coaches, some train routes and a portion of the heavy good transport 
fleet. 
Green Hydrogen for Industrial Use: At the top of the Hydrogen Ladder is sectors that currently use grey hydrogen 
and there is no alternative option to de-carbonise these sectors other than replacing this grey hydrogen with 
green hydrogen. Sectors here would include chemical feedstocks and processes including the manufacture of 
fertiliser, oil refining, methanol and petrochemicals production. These activities currently account for around 
2% of global CO2 emissions. Clean hydrogen offers a very promising way of decarbonising steel production 
sector, although there are other alternatives like molten oxide electrolysis that could out-compete it. 
The recent Delta-EE report Delta-EE Subscriber Portal - View analyses the Demand for Clean Hydrogen by 2030 
across 6 countries namely UK, Netherlands, Spain, Poland, Italy and Germany. The key industrial sectors that will 
drive demand for clean hydrogen by 2030 are: 

• Existing sectors including ammonia production, refining, chemicals, steel manufacturing 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 87 of 412 

• Emerging sectors including e-methanol, shipping fuel, aviation fuel, high-grade heat (>500°C), cement 
Of interest to note is that Ireland does not have any significant industrial activity in the four key existing sectors 
identified for utilization of green hydrogen by 2030. It is in the emerging industrial sectors (and a number of 
these are very dependent on the development of international hydrogen markets) where Ireland can look to 
drive demand and utilise green  
Green Hydrogen for Power Generation: In the power system, green hydrogen will used to generate power even 
though the cycle losses – going from electric power to green hydrogen, storing it, transporting it and then using 
it to generate electricity – can be significant. In addition, green hydrogen will be used for short-term grid services 
like system balancing and providing inertia. Some other technologies (batteries, DS3 services, synchronous 
compensators) will also be used. 
Another opportunity for green hydrogen is for long-duration energy storage. The economy of the future, which 
is going to be vastly more deeply electrified than today and rely on intermittent sources of renewable energy 
such as wind and solar will need long-term energy storage. This is particularly the case in Ireland where we will 
have an increasing reliance on intermittent sources of renewable energy. Green hydrogen can also provide 
system resilience in the case of weather disasters, cyber or physical attacks, or with outages associated with 
interconnectors. 
Hydrogen can be stored in salt caverns, depleted gas fields or as compressed gas or liquified at various strategic 
points. It can be converted back into electricity centrally at 60% or more electrical efficiency via fuel cells 
providing a high level of grid resilience and security of supply. 
It is possible to see a role for hydrogen in supplying island grids and back-up power supplies to large load 
customers like data centres. 
Green Hydrogen for Export: Ireland has significant potential in using our off-shore wind resource on the west 
coast to generate electricity and to export this electricity to neighbouring countries via an off-shore HVDC grid 
and further interconnection. In a similar way Ireland can also export this energy as green hydrogen to other 
countries via dedicated hydrogen pipelines or via cargo ships. While this opportunity will not emerge until after 
2030 it is essential that policy decisions are considered and evaluated this decade on the potential for the export 
of energy via HVDC electricity interconnectors and via hydrogen pipelines. In this regard Germany has expressed 
a strong desire to import green hydrogen and Ireland’s Hydrogen Strategy should seek to support and develop 
export strong markets for green hydrogen. 
Low priority green hydrogen for heating and injecting into the natural gas grid There is widespread, uninformed 
support for injecting green hydrogen into the natural gas grid 
as a way of de-carbonising the gas grid. The natural gas grid will never be fully de-carbonised using bio-methane 
or green hydrogen as the volumes of gas required are neither sustainable nor economically viable. In GB, BEIS 
have stated “… blending can only be a transitional option. 
It relies on an extensive natural gas network being available to blend into, which will reduce as we progress to 
net zero. For this reason, it may only have a limited and temporary role in gas decarbonisation as we move away 
from the use of natural gas. Even in the shorter term, and as set out in the UK Hydrogen Strategy, the use of 
hydrogen is expected to be most valuable where there are limited alternative routes to decarbonisation, such 
as for industries for which direct electrification is not an option.” In the same document, BEIS state that “for 
blending to be enabled, it must demonstrate economic and strategic value as well as being safe. “ 
While ESB supports the blending of biogas and biomethane into the gas grid as a viable measure to reduce the 
carbon content of methane, there is no economic, carbon-reduction or sustainability argument to support the 
injection of green hydrogen into the gas network. 
Injecting green hydrogen into the natural gas network is simply wasting a precious expensive energy carrier for 
limited benefit when there are other technologies available that can offer a route to de-carbonisation at much 
lower cost. In particular the majority of residential customers in Ireland are not connected to the natural gas 
grid in Ireland (670,000 residential connections) and therefore deployment of heat pump technology which can 
be made available for all residential and commercial customers offers a much more attractive decarbonization 
option. 
Heat pump technology offers a much more efficient route to de-carbonise the heating sector at both residential 
and commercial and industrial sectors and latest developments in heat pump technology now deliver output 
temperatures of up to 160°C. The recent SEAI Heat Study highlighted the important role that Heat Pump 
technology can play in de-carbonising the heating sector. 
Heat pumps are around 300-400% efficient and return 3 to 4 times more heat for every kilowatt (kW) of 
electricity the heat pump uses. Contrast this with the relatively poor efficiency associated with the production 
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of green hydrogen from electricity and storage losses (c. 55%- 60%) and boiler efficiency of c. 90% delivering an 
overall efficiency of c. 50%. Using renewable energy to generate hydrogen, and then using that for heat, would 
have a system efficiency of around 50%. Using the same renewable energy via a heat pump would have an 
average coefficient of performance of 3 or an efficiency of 300%. Heat pumps are not just a bit more efficient; 
they are about six times more efficient than using green hydrogen for heating and this means that six times 
more renewable energy capacity would be required to supply heating demand via Green Hydrogen than would 
be required if this heat demand was delivered via heat pump technology. 
The recent SEAI / Element Energy National Heat Study12 undertook a comprehensive analysis of the potential 
for Ireland to reduce emissions from the heating sector. Amongst its key finding were that: 

• Decarbonising the electricity grid is essential to cutting heat-related emissions. 

• Net-zero emission pathways with the lowest cumulative emissions use more electric heating 
technologies. Scenarios focused on a hydrogen gas grid have more cumulative emissions. 

• Heat pumps are a prominent technology in all scenarios and in all sectors. Rapid emissions cuts require 
deploying the technology at scale. 

• District heating is a technology that offers additional potential for carbon reduction, is proven and 
available now. 

• A timetable for fossil fuel phase-out in all sectors is needed as soon as possible to meet net zero by 
2050. 

• Evolving existing policy supports to focus on replacing fossil fuels in buildings can have a more 
significant and immediate emissions reduction impact than a fabric-first approach. 

The National Heat Study also examined the role of green hydrogen in heating and included it as a decarbonising 
fuel for the power sector. However, its supply is likely to be limited until after 2030. The analysis shows that 
waiting for the deployment of green hydrogen leads to higher cumulative emissions overall across scenarios. 
Other technology options (heat pumps, district heating etc.) are available now to heat buildings, and many 
industry sites can also decarbonise by other means. Hence, in most of the decarbonisation scenarios studied, 
hydrogen has a lesser role to play. 
In addition to the SEAI heat studies, a total of 18 independent studies produced since 2019 —including by the 
IPCC, IEA and McKinsey — have ruled out hydrogen playing a major role in the heating of buildings, according to 
a list compiled by renowned energy expert Jan Rosenow. 
A 20% blend of green hydrogen by volume will only deliver a 6-7% reduction in CO2 emissions due to its lack of 
energy density (hydrogen has 1/3 the energy density of methane) and absorbs three times as much energy to 
compress a MJ’s worth of heat energy if you supply it as hydrogen than if you supply it as natural gas. It is for 
this reason that hydrogen is usually produced and utilized on the same site rather than being transported 
through a network as methane is. In this regard, ESB supports the concept of re-purposing sections of the natural 
gas network to operate as 100% hydrogen network and can assist with the development of Hydrogen Clusters 
around large industrial sites and support the utilization of green hydrogen for dispatchable renewable 
generation at key power generation sites. 
"Lighthouse projects are needed in transport, industry, data centre power backup, hydrogen storage and zero 
carbon dispatchable generation to showcase how hydrogen can decarbonise hard to abate sectors with no 
feasible alternatives and also showcase the benefits of the smart flexible, fast acting demand associated with 
electrolysers to support a lightly interconnected power system with high penetration of renewables hydrogen 
post 2030 (121 ESB Generation and Trading). 
 
SSE recommends the government take a rational and transparent approach to devising any ranking system for 
high, medium and low priority green hydrogen use. The guiding factors that are immediately apparent focus on 
both commercial and decarbonisation concerns, and include:  

• Those fuel switching options that provide the greatest emissions reduction, something which should  
be prioritised given the premium nature of green hydrogen. From a business case perspective, it is  
important that the significant investment involved in producing green hydrogen yields the highest  
possible level of decarbonisation output. Those uses that achieve this ought, therefore, to fall at the  
higher end of the prioritisation matrix, and vice versa.  

• Use cases which can underpin investment in hydrogen and the development of an Irish hydrogen 
market (and infrastructure) should also be prioritised. Sectors such as power generation may not deliver 
the most efficient use of hydrogen but will require decarbonised options soon and are integral to 
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Ireland’s continued security of supply. These use cases, with ready offtakers, could be vital in the 
promotion of indigenous hydrogen demand.  

• Some industries will also struggle to find decarbonisation solutions and will have fewer options than 
others to achieve a transition to low and no carbon alternatives. Where this is the case, the value  added 
through the introduction of hydrogen to these systems should be the subject of consideration.  

• Attention should also be paid to the economic return of potential uses for the Irish economy and 
exchequer. This will become more salient as we move into the middle to longer term view and Ireland’s 
prospects as an exporter of hydrogen-based energy begin to emerge.  

SSE Recommendation: prioritisation of end-uses should be considered with respect to overall system value, 
readiness of each sector to support and ability to bolster development of Ireland’s hydrogen sector, the potential 
alternatives for each sector versus hydrogen, and the overall economic return to the state. (123 SSE). 

 

7 HOW MIGHT THE COMBINED DEPLOYMENT OF GREEN HYDROGEN ACROSS MULTIPLE SECTORS 

SYNERGIES FACILITATE THE DEVELOPMENT OF HYDROGEN IN IRELAND? 

Blending with natural gas will allow early acceptance of Irish produced Hydrogen. 
Blending with Hydrotreated Vegetable Oil (HVO) and biomethane will facilitate the progressive increased use of 
hydrogen (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry). 
 
Grid network storage and generation (road to net zero grid)  

• Data Centre Back-up Generation 

• Aviation Fuel Blend 

• Export via shipping as Green Ammonia or equivalent GH derivative 

• Energy and inputs for Industry such as fertilizer production (13 Bremore Port). 
 
The development of pilot projects in different applications would help build public acceptance and drive interest 
in other applications. Synergies such as a centralized refuelling station for different public transport methods 
could facilitate the deployment of the technology by decreasing capital expenditure and increasing scale of 
production helping the economic viability of projects (20 OWC). 
 
Synergy with the future Private Wire Consultation 
The nature of electricity generation and distribution has fundamentally changed in recent decades with the 
emergence of increased reliance on distributed generation (primarily renewable) and the growth in Large Energy 
Users (LEU's), including the growth in the development of data centres, but looking to the future this will also 
include green hydrogen generation amongst other essential infrastructure. 
However, the current regulatory framework in Ireland is not designed to provide the flexibility required to allow 
the coupling of local generation with proximate demand load whether in the form of LEU's or to facilitate the 
maturation of the market here to allow for the emergence of hydrogen technology. 
Elsewhere in the EU the use of direct wires to match local generation with LEU's has been successfully deployed, 
delivering significant benefits, including local network reinforcement in a technical and cost effective manner 
and reducing undesirable impacts on the wider distribution network. This is best exemplified by the fact that 
there are examples of private wire supplies in our nearest neighbour, Northern Ireland. 
The need for change to meet this emerging, sophisticated electricity market has been acknowledged in the CAP 
2021 with Action 115 of the CAP Annex of Actions which outlines a commitment to have consultation on Private 
Wire Policy Options. While that is welcomed, we are already lagging behind our European colleagues in 
leveraging direct wire solutions to accommodate LEU electricity demand in an efficient manner. However, we 
do benefit from a readymade template that they have demonstrated is technically feasible and indeed 
beneficial. Our only obstacle is our current regulatory framework which needs to be amended. 
If we are to fully exploit the benefits of green hydrogen, we will need to make provision for the connection of 
such facilities by direct wire to renewable generators and the development of small independent networks. 
There are therefore synergies between the Hydrogen Strategy for Ireland and the urgent need for legislative 
amendments to authorise the use of private wires. This should be considered and planned for accordingly during 
the development of the Hydrogen Strategy for Ireland. (21 ABO Wind Ireland). 
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Again, as above through the mandating of SNG as a priority, the deployment can be seamless, the use of a tracing 
mechanism via Green Gas Certs can incentivise the deployment seamlessly if they are transferrable from a cross 
sectoral displacement perspective (22 Aergaz). 

 
While the consultation notes the opportunities for hydrogen to tackle aviation’s climate impacts, this can be 
leveraged to deliver additional net zero benefits by also utilising hydrogen to reduce emissions across the wider 
airport environment (for example, machinery such as baggage and cargo handling vehicle), the large volume of 
heavy road vehicles that typically interact with an airport (such as buses and HGVs) and adjacent businesses, like 
warehouses. Ultimately this can reduce airports’ carbon emissions and also reduce the air quality impact of 
aircraft surface level emissions and other vehicles (23b and 83 ZeroAvia). 
 
A significant challenge for developing a green hydrogen industry in Ireland is the currently small demand for 
hydrogen. In some countries, for example Germany, there is widespread use of hydrogen for industrial uses, 
which makes kick-starting a green hydrogen industry more straight forward. Encouraging deployment of green 
hydrogen across multiple industries would establish a baseline demand for green hydrogen and improve the 
investment case for suppliers. Synergies are expected to develop over time in an evolving hydrogen sector. With 
the current hydrogen market in mind, the focus should be to stimulate both demand and supply to create a 
green hydrogen industry in Ireland. Once the industry has been established, synergies will automatically be 
explored and accelerated. Government and semi-state bodies could play a pivotal leadership role here as initial 
customers for green hydrogen (26 Bord na Mona). 

 
Stimulating the combined deployment of green hydrogen across multiple end-use sectors would contribute to 
generating the demand that is required to improve the business cases for investment and would likely support 
larger production sites which would reduce the overall cost of hydrogen. Providing incentives to drive multiple 
offtakers with different end-uses towards hydrogen will reduce the risk by spreading the demand. Where some 
end-uses may have a slower than expected transition to hydrogen, others may move faster, and therefore the 
net impact on the early investors in hydrogen production, which otherwise may be depending on one slow to 
develop market, are lessened. In early developments it is likely that the production capacity will need to be 
bigger than the demand in order to provide confidence to the end-users that there will be enough hydrogen 
when required. The chance of the production capacity significantly outweighing demand is lowered if there are 
more end-users across multiple sectors ready to transition to hydrogen (27 BOC Gases Ireland). 
 
With the release of this consultation, there has been much debate about whether a hierarchy should be 
developed for hydrogen use. BGE believes that key sectors should be identified that are best suited for hydrogen 
use (including those outlined in response 4) and that a sector integration approach is needed, meaning sufficient 
demand volumes must exist to justify investment in supply. Within the different demand sectors, we do not 
believe there is a need for a hierarchy of use as sufficient demand volumes will be needed to make hydrogen 
projects viable. Hydrogen markets have typically developed through hubs/ clusters/valleys where multiple end-
users are identified that will provide sufficient demand to support an investment case in production. Indeed, 
this is the model of market development that is encouraged by the European Hydrogen Strategy. On this basis, 
it may not be suitable to prioritise different hard to abate sectors within the list above as sufficient volume is 
required to make a hub viable. Prioritising one sector over another may prevent hydrogen hub development or 
lead to sub-optimal clustering (28 Bord Gais). 
 
The key industry is offshore renewable energy (fixed and floating offshore will be critical, but over a longer 
timeline wave will likely be the most important energy source for the island) (29 Chambers Ireland). 

 
The combined deployment of green hydrogen across multiple sectors works to support both production of and 
demand for low carbon hydrogen simultaneously, solving the industry’s “chicken and egg” problem. This 
strategy is used in the development of hydrogen valleys, wherein multiple end-use applications of hydrogen and 
green hydrogen production centres are located in a defined geographical area. 
CIÉ is a member of the GH2 consortium which aims to establish Ireland’s first hydrogen valley in Galway 
alongside off takers including Aer Arann Islands, Aran Island Ferries, Lasta Mara Teo and Colas Group. CIÉ 
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recognises the importance of multiple groups working together to establish a supply of green hydrogen and 
strongly recommends that hydrogen valleys be central to the hydrogen strategy for Ireland. 
Development of hydrogen valleys will mark a step forward in positioning Ireland at the centre of renewable 
energy generation and energy sector integration, with each hydrogen valley having unique off takers of the fuel 
and subsequently unique areas of research and innovation to further development in Ireland and abroad. 
Hydrogen valleys also support the development of projects on an all-island basis and enables important cross 
border engagement, collaboration and knowledge sharing. 
Hydrogen from renewable energy is an indigenous, sustainable transport fuel that allows for decarbonisation in 
a range of difficult to decarbonise transport and industry applications, as well as having an existing demand in 
light industry areas. The production of this fuel locally can improve economic growth and jobs in the local area 
in which it is produced (30 CIE Group). 

 
The application of hydrogen as a technology could be focused around “hydrogen hubs”. These are areas where 
heavy industry, particularly chemicals, fertilizer, refineries, and other high temperature 
heat users come together with shipping, freight transport, pipeline, and power infrastructure. Examples of 
research into these synergies are the SEAI funded ‘Poolbeg sector integration study15’ led by Codema in 
partnership with Mullan Grid, and support from DCU. ‘Poolbeg Integration Study in Dublin and ‘GH2’ in Galway 
(31 Codema). 
 
As there is a natural use across multiple sectors, volume will accelerate the production of hydrogen and the 
more sectors involved, the more volume will increase. Including customer facing applications will be very 
important for the positive adoption of more wind and solar projects (32 and 84 Constant Energy). 
As referred to in the consultation document, one of the major challenges in establishing hydrogen production 
in Ireland is the cost involved. With this in mind it is crucial that  assets are used efficiently. Not only does this 
lessen the costs associated with hydrogen production, it also works to accelerate Ireland’s energy transition. The 
success of Ireland’s hydrogen economy depends on availability of large-scale renewables. Accelerating the 
harnessing of offshore wind should be a priority. Using the existing grid will remove the political and ‘buildability’ 
risk of developing new power connection lines across the country while also ensuring that the electricity that is 
generated from floating offshore windfarms is delivered to where it is needed on the island in a timely manner. 
If we can quickly bring this power ashore then we face the prospect of attracting more energy hungry industries 
in the future. In light of this, hybrid connections should be used where possible to minimise the need for new 
infrastructure. Hybrid connections allow two or more generators to use the same infrastructure, resulting in a 
more efficient use of the same infrastructure. Given that the infrastructure is already there, it provides additional 
generation capacity in a faster timeframe, thereby allowing Ireland to meet its offshore renewable generation 
targets more quickly and with less disruption. Avoiding new infrastructure has environmental benefits and 
reduces the use of physical resources. In addition, the ability to avoid the development of new infrastructure 
should mean that the project has a greater degree of social acceptance. Government should support early mover 
hydrogen projects by allowing flexibility regarding additionality/ temporal matching until hydrogen production 
capacity reaches scale, as well as ensuring that potential planning blocks for these projects can be expedited. 
Imposition of additionality rules will delay the availability of renewable hydrogen and make it more expensive. 
Strict temporal matching will make it hard to match renewable hydrogen produced from intermittent renewable 
resource with steady customer demand for hydrogen (37 Dublin Chamber). 

 
Hard to abate sectors - there are sectors of energy use where electrification or other renewable technologies 
may not yet be feasible or will not be able to serve. Hydrogen should play a key role here especially when 
considered in conjunction with economy of scale efficiencies from the secure hydrogen supply which will be 
developed for the power sector. 
These hard to abate sectors include heavy long-distance transport and higher temperature heat, both of which 
are economy critical sectors where action is needed now. 
In addition to the above, it is possible that hydrogen demand will develop in other sectors. In particular, there 
has been growing interest in producing hydrogen in Ireland and exporting it either as hydrogen or in a further 
refined format. The development of a hydrogen export economy is to be welcomed and could significantly 
reduce the costs for Ireland of securing its own hydrogen requirements. EAI is therefore supportive of 
international cooperation in hydrogen supply and the role Ireland’s Government can play in facilitating export 
opportunities (41 EAI). 
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The energy system of the future will likely be characterised by cross sectoral coupling and complexity. This is 
significantly different to that of the well-defined applications and relatively independent energy vectors of the 
current paradigm. Unlike renewables which have been required to integrate into the existing electricity system, 
development of the hydrogen economy in Ireland provides a unique opportunity to design a new market. This 
market has the potential to reflect the need for much higher degrees of cross sector coupling. 
The nascent market for hydrogen demand presents a significant barrier to development. The production of 
hydrogen, whilst still expensive, is more developed than the demand side. Therefore, it is necessary to maximise 
the level of synergistic development possible on the demand side to ensure there is sufficient hydrogen market 
pull for production capacity and the renewable generation utilised to power such capacity. Embracing the 
synergies across multiple use cases (such as hydrogen transport requirements, geographical considerations, 
maximisation of by-products, skill sharing, hydrogen safety competency development etc.) should increase the 
speed and scale of hydrogen deployment. A well-diversified demand side enables production volume risks to be 
mitigated across man stakeholders/potential customers and drives price formation to ensure competitive 
outcomes. 
Furthermore, the cost of hydrogen production can be driven down by the ramp up of a robust domestic 
hydrogen supply chain serving the entire market rather than specific use cases. This requires volume in order to 
trigger investment. This is central to delivering outcomes at least cost for consumers. 
A synergistic approach should be maximised in the hydrogen strategy. An example of such an approach is the 
development of diverse hydrogen use cases with differing offtake profiles enabling electrolysers to manage 
volume risk. This systems thinking approach should reduce risk across the hydrogen value chain and will have 
the greatest potential to achieve sufficient scale on the supply and demand sides quickly. This will underpin 
hydrogen’s ability to meaningfully contribute to a net zero future at least cost for consumers (43 Energia). 

 
We note with concern GNI’s role in both seeking support for hydrogen injection while at the same time 
promoting expansion of the gas network and seeking further gas connections. While we are mindful that the 
CRU has responsibility for overseeing and assessing GNI investing plans, it is not clear to date that climate and 
decarbonisation obligations or gas lock-in risks have been fully taken into account (49 Friends of the Earth). 
 
We welcome and support the government’s recent announced target of an additional 2GW green hydrogen 
production from offshore wind by 2030. We estimate that approximately 1.5GW of offshore wind would produce 
enough green hydrogen to blend 20% by volume in the existing gas network in Ireland leaving a remaining 
500MW of this target to supply other hydrogen demand in the Irish market. We suggest that the hydrogen 
strategy to 2030 is aligned with that government target to meet a domestic demand of that scale. This approach 
would reduce our carbon emissions, transition away from and reduce our dependency on fossil fuels including 
gas imports (50 Galetech Energy Developments). 
 
As stated above, HUI believes that Ireland should role out its hydrogen strategy embracing production of 
hydrogen of all colours, not just green. Preference should be given to green over grey, but for example, 
encouraging industries that can produce blue hydrogen will accelerate implementation of the strategy compared 
to only considering that produced from green sources. As also previously stated, HUI believes that Ireland should 
adopt a Low Carbon Hydrogen Standard that supports the use of the gas from all sources but sets levels of carbon 
intensity that can then be used to incentivise low carbon intensities over those of higher ones. To effectively 
deploy hydrogen across multiple sectors and derive synergies effectively, we believe that good communication 
is key. The issue with a free market is that competition acts as a barrier to communication and so an important 
role of Government should be to provide an “honest broker” platform whereby companies can meet and 
exchange information without having to fear that they will lose competitive edge. Left to their own devices, 
businesses will not participate in the way necessary to derive the synergies required. Implementation of such a 
platform should be at a national level but encourage growth of local platforms to form “hydrogen business hubs” 
(55 and 56 Hydrogen Utopia International). 

 
Given the know issues with System and Pathway Loss priority should be given to use of hydrogen locally in hubs 
of hard to abate industry sectors such as the fishing industry in Killybegs (64 KFO). 
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Deployment across multiple sectors will build competence in policy making, strengthen the technical service 
sector, broaden the R&D sector which in turn could led to additional hubs emerging and new pilot projects (67 
Nephin Energy). 

 
The bigger the market the more viable the investment will be for energy providers. Engaging with ports towards 
identifying needs and providing critical infrastructure to support hydrogen projects will assist the state in 
identifying opportunities and locations for hydrogen production & deployment (70 Port of Cork). 

 
Hydrogen price (LCOH, EUR/kg, EUR/MWh) is expected to decrease at scale. Increasing scale by accumulating 
demand is very important and having multiple off takers reduces development risk and overexposure to any one 
single off taker. Scale of demand increases buying power for hydrogen producers, facilitates the deployment of 
renewable energy and helps to create a need case for hydrogen transport and storage (72 RWE). 

 
The establishment of a hydrogen valley in Cork can create synergies between industry clusters, agriculture and 
our ports to fully support hydrogen use. Costs can be reduced, and large demand centres created by sharing 
infrastructure, kickstarting economies of scale. These hydrogen valleys will stimulate economic growth, create 
employment and revenue in rural communities and act as a vehicle to attract FDI (85 Cork Chamber). 

 
Developing synergies across multiple sectors will be integral to accelerating the development  of hydrogen in 
Ireland. The concentration of hydrogen development in regions where hard-to-abate sectors are co-located 
could act as the seeding foundation required to bolster a wider hydrogen economy whilst enabling much deeper 
decarbonisation beyond direct electrification. An integrated energy system approach should be taken to develop 
the most optimal decarbonisation pathways for these regions through clustering energy demand users with the 
high deployment of renewables to make the most of Ireland’s rich natural renewable energy resources. 
These cross-sector clusters should be built around the harnessing and large-scale storage of offshore wind 
energy using hydrogen production and sub-sea storage. Green hydrogen provides the ability to harness these 
resources for hard-to-abate sectors, particularly where direct use of renewable electricity is not an option. A 
hydrogen cluster of this nature offers a no-regrets decarbonisation solution for coastal regions with existing gas-
fired power generation with additional nearby energy-intensive demand users. These clusters would 
significantly reduce project risk and deployment hurdles, growing supply chains when scaling out hydrogen 
technologies in Ireland. This could even lead to attracting new industries to these regions. 
Three regions stand out as suitable locations for hydrogen clusters in Ireland with their ability to land large 
quantities of offshore wind, nearby offshore sub-sea storage availability, and the significant concentration of 
demand users from multiple sectors. These regions are in the East (Dublin), South (Cork) and West (Shannon 
Estuary) of the country. The geographical spread of these identified prime hydrogen cluster locations would also 
enhance the further development of the hydrogen economy and act as a catalyst for future projects across the 
island (87 Engineers Ireland). 

 
No comment, HDVs will transition through to battery electric as soon as grid connections are available, due to 
the significantly lower operating costs and the existing AFHDV supports in place, the only barrier now is charger 
cost and grid connections (90 FTAI). 

 
An integrated approvals process for green hydrogen related projects is important. In an EU context, Ireland is a 
relatively small country in terms of geography and population density coupled with a complex regulatory safety 
and environmental framework model (EPA/Local Authorities/CRU and HSA). Ireland should ensure its 
safety/environmental frameworks facilitate rather than hinder the 
uptake of green hydrogen related projects. 
Industrial Synergies: Developing an incentivised financial market should be examined further and should 
facilitate innovation between the private and public sectors e.g. offshore wind, solar 
companies collaborating with commercial semi states i.e. Gas Networks Ireland. This will ensure new hydrogen 
projects make use of existing assets under the ownership of the state through co- 
location with new hydrogen related developments. Co-locating new projects with existing assets, coupled with 
public/private partnerships, could work towards an overall reduction in safety/environmental impacts, thereby 
aligning with Local Area Plans, County Development Plans and National Planning or other National Strategies 
(92 GNI). 
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Before getting to a GW scale opportunity for the production and use of hydrogen (see HMI White Paper), Irish 
companies and their employees have significant learnings to be made about the development, construction, and 
operation of hydrogen supply chains. While the hydrogen supply chain equipment, such as electrolysers, 
compressed hydrogen cylinders, compressors, is manufactured in Europe, there is the opportunity for jobs in 
the installation, commissioning, and operation of all the equipment in the supply chain (93 HMI). 
 
The establishment of hydrogen clusters and valleys has the benefit of co-locating supply and demand, and the 
necessary infrastructure. Hydrogen clusters facilitate an integrated energy system approach, whereby 
production, storage, distribution to users, such as industrial manufacturing type industries or possibly 
dispatchable generation. Gas Infrastructure Europe suggests that in the early phase of hydrogen market 
development (up to 2030), demand will likely be concentrated around cluster areas (hydrogen valleys) that will 
initially mostly manage their supply locally. Hydrogen storage will be an integral part of these valleys, helping to 
significantly improve the economics of the emerging hydrogen infrastructure. In some places, underground 
storage sites for hydrogen might be repurposed or new ones developed even before the arrival of the European 
Hydrogen Backbone (EHB). For example, the Dutch Hydrogen Strategy has identified a list of priorities, aiming 
to develop the connections of the largest industrial clusters located on the coast and to connect the industrial 
clusters that import or produce hydrogen and/or use hydrogen for industrial processes by 2026. This part of the 
hydrogen infrastructure also includes a connection to large-scale storage facilities (96 Indaver). 
 
Volume is key to driving generation investments (101 SGS). 

 
Synergies between industries in clusters, ports and cities create a virtuous circle between supply and demand. 
Costs are reduced through shared infrastructure and encourages more demand within the same area. This 
demand then enables the production to expand, further reducing costs and enabling even greater use. 
The announcement and establishment of “go to zones” in line with REPowerEU will play a critical role in creating 
a more efficient planning process for renewable energies such as hydrogen. Appropriate land zoning for the 
production of hydrogen will greatly accelerate the growth of the hydrogen economy and government could 
further incentivise industries to set up near hydrogen production facilities. This supply chain localisation will not 
only reduce emissions associated with the transportation of hydrogen but also reduce the cost of hydrogen for 
consumers26. 
Appropriate zoning of hydrogen production can also benefit the governments objectives under The Rural 
Development Plan 2021. Hydrogen production facilities create employment and revenue for rural areas around 
the country, but the establishment of hydrogen valleys and clusters will also act as a significant mechanism for 
attracting foreign direct investment27. 
Socio-economic analysis has found that creating industry zoning policies can be an effective tool to stimulate 
economic growth through a process of shared resourcing. An example of other industry clusters policies that 
was deemed to be successful by both academics and policy makers was in South Korea in 1960, the decision to 
zone land by industry clusters led to the fastest economic growth in modern history. South Koreas GDP per 
capita grew from $100 in 1963 to $10,000 in 199528. 
Synergy across multiple sectors will also allow for the easier monitoring and auditing of hydrogen safety 
standards, reducing the workload for the designated regulatory body responsible for the distribution of GoO 
certifications (104 EIH2). 
 
As previously described in relation to our Beaumont facility, the creation of Hydrogen hubs which co-locate 
production, demand and transportation together presents the highest potential of facilitating the development 
of hydrogen. Such sites should have several key attributes such as: Suitable zoned land Strong electricity and gas 
grid connectivity Be suitable located with coastal locations likely being ideal presenting the opportunity for 
import/export of hydrogen (in various forms) and being in closest proximity to offshore wind Close to universities 
which can support the high education, training and skills requirements that will be necessary These hubs will 
allow for more efficient planning and deployment of the required technologies and industries by contributing to 
economies of scale, minimised transportation costs for hydrogen and in general developing a knowledge and 
skills eco-system to drive the developments. Ideals sites should be designated as "go to zones"  as envisaged by 
the REPowerEU particularly if a more streamlined and efficient planning regime is implemented for these zones 
(110 New Fortress Energy). 
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• Increased engagement between industry, agriculture, aviation and shipping sectors to identify efficient and 
economical pathways for hydrogen to accelerate production, 

• Support for the development of strategic locations such as the Shannon Estuary to deliver energy transition 
at-scale, 

• Promote a clustered approach embracing both supply and demand with suitable anchor demands that have 
no alternative electrified options (i.e. incentivise lighthouse projects, and create dedicated legislation for the 
regulation of Hydrogen production, transport, storage and distribution) (111 Shannon Estuary Economic 
Taskforce). 

 
Whilst the current early stage of hydrogen market development is net negative from a climate change mitigation 
perspective, it presents Ireland with two advantages: the ability to learn from more advanced international 
markets and the ability to design a new market from the ground up. The latter, informed by the former, has the 
potential to materially deliver decarbonisation and opportunity for Ireland. The energy system of the future will 
be characterised by interconnections and sector-coupling. Reflecting these key characteristics in the early stages 
of the hydrogen strategy is vitally important as the potential use cases are varied across industry and are heavily 
connected to the development of renewables in the power system. Therefore, it is important from a future 
energy system planning perspective to identify the opportunity for synergistic hydrogen-market development. 
This will have the benefits of maximising momentum and utilisation of hydrogen in the highest priority areas, 
whilst upskilling industry to deal with these new approaches. If successful, there will be a demand-side market 
pull of hydrogen production capacity, rather than a one-sided market push. Synergies also ensure value for 
money and efficiencies across the hydrogen value chain. Their acknowledgment and support should be a key 
element of the hydrogen strategy (113 Wind Energy Ireland). 
 
The measures recommended by Hydrogen Ireland to establish a market for green hydrogen, create the right 
environment for investment, and enable the development of dedicated infrastructure, including for trade with 
third countries, within the new EU Framework and Hydrogen Strategy for a climate-neutral Europe (see Table 
6), demonstrate a commitment to the development of green hydrogen in Ireland. The hydrogen demand 
required to comply with the 2030 greenhouse gas emission ceilings for each Group 1 Sector is calculated at 1 
Megatonne (see Table 5). Additional storage of 0.25 Megatonne (250kt) of green hydrogen is recommended to 
provide energy security. This creates a target Power to X requirement of 10GW offshore equivalent in Ireland, 
to be operational before 2030, and facilitates the development of a Hydrogen Strategy for Ireland that includes 
a clear and unambiguous statement of intent to decarbonise the Irish economy.  
A Hydrogen Valley is a defined geographical area where hydrogen serves more than one end sector or 
application in mobility, industry and energy. They typically comprise a multi-million euro investment and cover 
all necessary steps in the hydrogen value chain, from production (and sometimes with dedicated renewable 
electricity production) to subsequent storage and its transport & distribution to various off-takers.   Ireland has 
the capacity for a number of clusters at coastal locations where offshore wind can be used to produce renewable 
H2 at scale for use by local industry, heavy transport, local dispatchable power generation and , if sufficient 
scale, can be exported.  Cluster model can be used to promote potential end uses of H2 and H2 products as well 
as expansion to new user via pilot projects and ultimately scale and strengthen H2 demand. Examples: 
https://h2v.eu/hydrogen-valleys/ (118 Hydrogen Ireland Associations). 
 
Considering System and Pathway Loss synergies should be nurtured around hubs of hard to abate industry 
sectors such as in Killybegs with the needs of H2 for fishing fleets, fish processing and HGV transport of the 
finished product to market (120 Hexicon). 
 
Hydrogen Valleys16 – regional ecosystems that link hydrogen production, transportation, and various end uses 
such as mobility or industrial feedstock or power generation – are important steps towards enabling the 
development of a new hydrogen economy. Hydrogen valleys / clusters can facilitate collaboration and efficient 
use of storage and transport infrastructure across sectors/ different demand customers and through the entire 
value chain (renewables - hydrogen production - hydrogen transport - hydrogen storage - hydrogen use. Can 
also have collaboration between regional/ international clusters. The cluster model can work to promote 
knowledge of various end uses of hydrogen and hydrogen-derived products, as well as promotion of innovation/ 
pilot projects to expand use of hydrogen to new customers and ultimately, strengthen the demand for hydrogen. 

https://h2v.eu/hydrogen-valleys/heavenn
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An integrated energy system approach can be delivered by a cross-sector clustered model17 of offshore wind, 
hydrogen production18, hydrogen storage, hydrogen distribution to hydrogen customers and zero carbon 
dispatchable generation. This should be based around coastal generation sites at Dublin, Cork and Shannon to 
leverage infrastructure for export. 
ESB Carrington, an 844 MW CCGT near Manchester is part of HyNet, UK’s leading industrial decarbonisation 
cluster. HyNet, centred in the North-West of England and North-East Wales, is the UK’s leading industrial 
decarbonisation cluster. The project helps industry, transport and heating to decarbonise by switching how they 
fuel their operations from fossil fuels to low carbon hydrogen. It also supports industry who cannot switch to a 
low carbon alternative to capture and store their carbon dioxide (CO2) emissions. 
ESB is a core part of the HyNet project via our 884 MW combined cycle gas turbine (CCGT) plant at Carrington 
Power Station. In line with the UK Government targets of a Net-Zero Electricity system by 2035, the transition 
of Carrington to low carbon is paramount and ESB is actively undertaking the engineering studies to enable the 
conversion to hydrogen fuel. As part of the HyNet project it is planned that a 100% hydrogen pipeline will be 
installed to Carrington by 2027 and blending with natural gas for combustion will happen at the point of use on 
this site. 
The HyNet cluster and ESB’s involvement will include a transition to green hydrogen, hence ESB are excited 
about leveraging this hub to deliver our strategy of Net-Zero 2040. This reflects our belief that like the HyNet 
cluster, Net-Zero in Ireland will be delivered by the synchronisation of offshore renewables, hydrogen 
production, hydrogen storage and zero-carbon dispatchable power generation. 
The various elements of HyNet are joined together by a consortium including Cadent, Progressive Energy, Eni, 
Essar, Vertex Hydrogen, INOVYN, Hanson, Viridor and University of Chester. 
The project is fully supported by UK government who has classified HyNet as a Phase 1 cluster, placing it on the 
fast-track to begin operations in the mid-2020’s HyNet’s infrastructure consists of: 

• Two hydrogen production plants developed, designed and constructed by Vertex Hydrogen at the 
Stanlow Manufacturing Complex in Ellesmere Port. The plants will convert natural gas and fuel gas from 
the refinery into low carbon hydrogen. 

• New and existing pipelines which will transport, and store captured CO2 produced by hard-to-
decarbonise industry such as cement producers, Hanson (800,000 tonnes/yr.) and waste management 
firm, Viridor (950,000 tonnes/yr.). It will also capture hydrogen produced during the hydrogen 
production process. The CO2 will be stored in depleted offshore gas fields in Liverpool Bay. 

• A new hydrogen pipeline network, built by Cadent, to supply low carbon hydrogen to industry, 
transport and homes across the region, including from companies like ES, Jaguar Land Rover and 
PepsiCo. 

• Hydrogen storage in salt caverns in Cheshire, owned by INOVYN, to manage demand and provide a low 
carbon source of energy when the sun isn’t shining, and wind isn’t blowing (121 ESB). 

 
Deployment of green hydrogen across multiple sectors creates another mechanism by which we can transport 
and use low carbon energy with multiple producers and off-takers plugging in. This would allow for energy 
deployment without the need for further reliance on and use of the electricity grid infrastructure.  The 
emergence of a hydrogen economy will further accelerate decarbonisation of the electricity sector, with 
synchronous generation becoming increasingly powered by green hydrogen, via the development of new 
decarbonised flexible capacity. This will be important to support a renewables-led net-zero system given the 
ongoing need for flexible generation to account for fluctuations in generation and demand.  A further issue that 
could be addressed by the deployment of hydrogen across multiple sectors is its potential to overcome the 
limitations placed on the renewable generation and specifically offshore wind development sector, owing to 
oversupply and grid constraint issues. In the case of oversupply, there is a possibility that the success of the 
offshore wind industry could lead to cannibalisation of returns caused by an oversupply of energy. A lack of 
available grid infrastructure is also likely to place a hard cap on the amount of renewable energy that can be 
connected to the grid into the future, which would in turn limit our ability to capitalise on the potential of 
Ireland’s offshore wind resources.  By acting as a grid-independent off-taker for excess offshore wind energy 
and a means of storing and transporting it to locations and markets with less abundant energy resources, 
hydrogen has the potential to resolve both of these issues that could present themselves to the renewable 
energy generation industry in the medium term. This would allow Ireland to continue capitalising on its 
renewable energy generation potential whilst guarding against grid capacity and oversupply issues (123 SSE). 
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8 HOW DOES HYDROGEN COMPARE TO COMPETING TECHNOLOGIES (DIRECT ELECTRIFICATION 

AND OTHER DECARBONISATION OPTIONS) FOR EACH OF THESE END-USES? 

We should not attempt to replace all fossil gas uses with hydrogen gas. Electricity should be used for heating, 
cooking, most transport uses. Hydrogen should be used where substitution with electricity is not possible - some 
transport modes, some industrial uses - and for electricity generation when renewables are not available. This 
includes backup generation for large energy users, who should be instructed to invest in hydrogen storage to 
meet that demand The electricity capacity market needs to be reformed, to match a future where most 
generation is from renewable sources and hydrogen is a fallback fuel. Hydrogen-burning plants should expect to 
stand idle much of the time, and dispatch quickly (9 Ray Cunningham). 

 
It is more mobile and will not depend on the development of an extensive electricity transmission system which 
could take 20-30 years (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and 
Industry). 
 
Green hydrogen competes with ordinary hydrogen produced using fossil fuels. This “grey hydrogen” currently 
sells for c.€1.50 per kg. Green hydrogen, produced to compete with grey hydrogen (as opposed to the marginal 
production model) currently costs in the range of €4 to €5 per kg. This is a significant gap and is unlikely to be 
bridged without a significant carbon price being levelled on grey hydrogen.  
However, the goals of many nations and companies to decarbonise is creating other competition opportunities 
for green hydrogen. For example, green hydrogen may compete with diesel and petrol in motor vehicle 
propulsion decarbonisation agenda. The diesel equivalent pricing is in the range of €4.50 per kg – meaning green 
hydrogen would have an opportunity to compete (save for the initial capital investments that may be required 
for production facilities).  
It is noted that the Irish Government intends to raise the price of carbon to €100 per tonne by 2030 and this 
trajectory was maintained in Budget 2022 (price set at €41). The increase in the carbon tax projections are not 
factored into the forecast equivalent price of €4.50 per kg set out above. Accordingly, it could be that due to 
carbon pricing green hydrogen will become much more competitive with other fuels by 2030 (13 Bremore Port). 
 
In the event of a Dunkelflaute period (https://en.wikipedia.org/wiki/Dunkelflaute), in the absence of a direct 
fossil fuel replacement or a storage medium of such immense size and scale that the global supply chain would 
need to expand to accommodate it, the only real options are renewable Hydrogen based e-fuels. 
For a 5-day Dunkelflaute period (the minimum expected), 100MW (for example) of use requires approximately 
13GWh of batteries. 100MW represents 0.016% of the national grid use on a dark cold wet miserable February 
morning. The largest battery on the planet is 1.2GWh (Dynegy/Vistra battery system at Moss Landing) In the 
case of direct electrification, this strategy needs electricity to work, without electricity no electric cars get 
charged. Without electricity the use of heat pumps is a moot point. Energy storage at the scale required is 
beyond comprehension. 
If there are 1 million electric cars attached to the grid with an average battery size of 96kWh this delivers less 
than 10 hours' worth of Capacity to run the grid. But it also means that if they were used for transport that there 
needs to be an additional 1.5GW of electricity needed to keep them fuelled assuming a charge every 3 days. 
The total storage requirement for a 5-day event is in the region of 900GWh. 
The thing about Dunkelflaute is that it can happen twice in the same week, a dull overcast period followed by 
two days of gales, then a foggy three days, in the event where stored energy is used to back up the system the 
storage needs to be refilled before its next use, if it does not have time to recharge then it will not be available 
for the next event. 
Storing Hydrogen is not easy, the energy density and the COMAH and SEVESO regulations means that the 
maximum that can be stored at a single site without resorting to major accident prevention methods is 5 tonnes, 
this is approximately 150MW. 
Hydrogen is not an easy fit into the network as it stands, if it is converted to SNG and stored in a disused offshore 
well then it can be recovered at volume when it is needed (22 Aergaz). 
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BnM believes that green hydrogen will be part of the energy solution in the future. It is important to note that 
decarbonising our entire society will require a combination of different technologies. For each application, the 
relative benefits of green hydrogen, direct electrification and other technologies will have to be assessed based 
on their practicability and overall contribution to the decarbonisation goal. 
For some end-user’s direct electrification is not a practical option for decarbonisation. Green hydrogen can 
provide a solution for these hard to abate areas. HGV transportation is not amenable to direct electrification 
with current battery technology due to their usage profile and range eestrictions. With the conversion of 
Edenderry power station to run on 100% biomass in 2024, BnM will be the sole operator of a carbon neutral 
thermal dispatchable plant in Ireland. Further decarbonisation of our thermal plants will be essential for the 
electricity sector and we see green hydrogen as the fuel of choice to do this. Green hydrogen can also serve as 
a form of a long- duration energy storage for our renewable electricity generation where alternative options are 
limited (26 BnM). 

 
BOC does not believe that hydrogen is per se competing with other decarbonisation technologies and that it is 
more a complimentary addition to the overall net-zero target. Alternative low carbon options will be more 
suitable than hydrogen in certain cases, however hydrogen will have a place beside each of those solutions some 
examples of which are discussed below: 

• Transport (Road/Rail) – Hydrogen powered fuel cell electric vehicles (FCEVs) will be required alongside 
battery electric vehicles (BEV) to in order to enable our road transport fleet to fully transition to zero 
emission. Current battery technology and charging times have constrained the use of BEV’s particularly 
for HGV’s or vehicles doing long mileage or significant duty cycles (buses, taxis, delivery vehicles). 
FCEV’s will fill the void for those harder to abate road transport sectors where BEV’s cannot, thus both 
are complimentary to the other. 
• Aviation – Hydrogen will support the decrbonisation of aviation fuels in the medium term through its 
deployment in the creation of synthetic fuels (e-kerosene) and in the longer terms as hydrogen planes 
come into service. Again its likely that these hydrogen planes will run alongside battery electric 
solutions suited to shorthaul flights. 
• Process heat - Some industrial processes cannot be electrified since they may need significant process 
heat temperature and/or instant heat that hydrogen will provide. 
• Power Generation - when enough renewable electricity is not available (wind not blowing) then long 
term stored H2 can be deployed from strategic reserves for power generation to make up the shortfall. 
Furthermore specific industries that have large electricity demand can rely on stored hydrogen and CHP 
plants to backup their own demand and potentially provide dispatch grid services. (27 BOC). 

 
Power generation: Hydrogen is the only decarbonised gas that will provide the scale needed to meet Ireland’s 
net zero ambitions. Ireland requires approximately 18-20 TWhs of dispatchable low carbon generation by 2050. 
However, other alternatives, such as biogas/ biomethane are not expected to provide sufficient volume with 
estimated domestic production in the region of 5 TWhs. In addition, while CCS could provide a solution, it is 
likely to face difficulty with access to domestic geological storage, economies of scale and residual emissions, 
pointing to hydrogen being preferable. 
Direct electrification does not provide an equivalent solution to hydrogen-run generation. 
Renewables coupled with battery storage can provide dispatchable generation, but battery discharges can only 
be managed up to approximately 8 hours, helping to balance out supply-demand imbalances on a ‘within day’ 
basis. Whereas hydrogen-run generation coupled with inter-seasonal storage can be used to meet winter peak 
demand. 
Home Heating: Heat pumps provide improved round trip efficiency (230%-410% when compared to hydrogen 
use (62%)15 so in general we agree that electrification of heat provides a suitable decarbonisation option. 
However, there may be scenarios where heat pumps are not technically or economically feasible. For example, 
in listed buildings where building fabric upgrades are mor limited meaning it may be less economical for heat 
pump use. Also, in homes where there is insufficient outdoor space for a heat pump such as terraced houses or 
apartments. In these scenarios if an alternative such as a district heating network is not in place, then hydrogen 
should be considered. 
Industry: As described in response to question 4, heat pumps are only technically viable up to temperatures of 
approximately 200 degrees. Above this temperature hydrogen is an important solution as it the only 
decarbonised gas that can be provided in sufficient volume to meet demand. (28 Bord Gais). 
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Effectiveness and efficiency will be key tradeoffs in our decarbonisation process, direct electricity may often be 
the ideal, however certain projects may not be feasible over shorter timelines i.e. decarbonising the train 
network may require total electrification, however diesel engines can be converted to hydrogen which would 
allow for incremental gains to be achieved without needing billions of euros of investment. Alternatively parallel 
high-speed electrified trains could be created using EU rail-gauges while the older lines could be retained for 
commuter rail with Hydrogen fueled trains. Alternatively, we could find that battery constraints could limit the 
market for eVs leading to a choice regarding the continued sale of internal combustion engine cars or the 
introduction of Hydrogen fueled cars. The use cases will emerge as the technologies mature, which is why 
Chambers Ireland is calling on the National Hydrogen Strategy to be flexible and open towards the kind of market 
that develops in Ireland. (29 Chambers Ireland).  

 
Battery electric: The report published by the Department of Transport (DoT) on the Low Emission Bus Trial 
compared cost, energy use, and carbon emissions of FCEVs fuelled by green hydrogen (as it is government policy 
to only support green hydrogen development) with BEVs charged by a 70% renewable electricity supply (based 
on the estimated renewable electricity capacity of the Irish grid in 2030). The study determined that by 2030, 
lifecycle emissions per kilometre for a BEV will be 301 gCo2eq/km compared to the zero emissions from green 
hydrogen, and the driving range in FCEVs was found to be up to 2.3 times greater than that of a comparable 
BEV. Energy consumption in FCEV’s is projected to be similar to BEV in 2030, but nitrogen oxide (NOx) and 
greenhouse gas emissions from BEV’s charged with 70% renewable grid electricity will remain somewhat higher 
than FCEV’s. 
Since the publication of both the original DoT Trials report in 2019 and the tests carried out in 2021, the results 
of the high level Cost Benefit Analysis and the assumptions made therein have been somewhat superseded by 
the latest trends in FCEV pricing and the projections for cost of ownership of the different technologies over the 
next decade. The latest market pricing is placing FCEV prices at or close to parity with BEV pricing. BEV pricing 
has remained largely constant, most likely due to the cost of battery technology development and global raw 
material supply issues, while the forecast for fuel cells projects significant reductions in unit cost as demand and 
production volume increases. The fuel cell technology itself is long established whereas battery technology 
continues to evolve. 
A more robust Cost-Benefit Analysis, including the current projections on comparative Cost-Of Ownership will 
be required given the findings in a report by Deloitte that FCEVs are forecasted to become cheaper from a Total 
Cost of Ownership perspective compared to BEVs and ICEs over the next 10 year period in all use cases. This 
report also found that FCEVs are cleaner than BEVs and ICE vehicles in lifetime emissions and environmental 
impacts, require less raw materials for production and are easier to recycle compared to BEVs. Furthermore, a 
Cost-Benefit Analysis should consider the difference in maintenance and operational costs between BEVs and 
FCEVs owing to the longer charging times for BEVs. Overall, while battery electric buses are well suited to the 
bulk of urban bus services, hydrogen fuel cell technology may prove to be the most appropriate zero tailpipe 
emission alternative for outer urban, intercity and longer daily range/high frequency urban services as we 
transition from fossil fuels over the next decade. 
Biofuels: It is important to note that while biofuels present an alternative option to reduce emissions across bus 
and rail transport, there are several disadvantages when compared to hydrogen. There is a negligible difference 
in tailpipe emissions (CO2, NOx, CO) produced by ICE vehicles running on biofuels versus diesel fuel. The 
proposed benefit of biofuels relies on carbon emissions reduction located upstream in the fuel 
production and distribution, however, this part of the supply chain is often opaque and not easily subject to 
independent verification as would be with indigenously produced green hydrogen. Additionally, the carbon 
emissions associated with the transport of biofuels to Ireland (often from producers located as far as China) 
would be virtually eliminated in sectors that made the switch to hydrogen fuel. (30 CIE). 

 
Direct electrification will need very expensive storage and materials which are sought by several industries. This 
will also require importation of large network assets. By using Hydrogen home produced, with its obvious 
storage, it has bigger benefits for Ireland including insulation from external factors (32 and 84 Constant Energy). 
 
Ireland’s decarbonisation pathway will see electrification as its backbone supported by high levels of wind and 
solar generation. EAI has studied this high renewable system and published its Our Zero Emission Future report 
with MaREI in 2020. 
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Our flagship report finds. 

• that the electrification of new loads in heat and transport plays an important role in wider 
system decarbonisation. 

• there must be continued investment in flexibility and grid infrastructure. 

• that while wind energy will be the main driver of decarbonisation, the reliable delivery of electricity 
requires dispatchable generation to play a necessary role providing energy, system services and 
flexibility 

• that there is a need to promote decarbonisation across the full system including supply, grid, 
and demand side measures (41 Electricity Association of Ireland- EAI). 
 

The utilisation of hydrogen is use case specific and should be assessed against a principle-based framework and 
alternatives. Such an evaluation takes a technology agnostic approach and focuses not only on the best 
technology for the identified use case but provides a mechanism to align investment with achieving the targets 
set out in the Climate Action Plan. Suggested dimensions on which to evaluate technologies for a specific, well 
defined use case may include renewable generation maximisation/integration potential, emissions abatement 
potential, cost (capital and operational) and safety. At a principled level, Energia agrees with the strategic 
approach outlined in the paper where hydrogen is utilised where other decarbonisation alternatives are not 
suitable. 
If this strategic intent is reflected in demand side support scheme qualification, then competition between 
hydrogen utilisation and other decarbonisation options should be minimised. This will increase the scope to 
deliver a least cost outcome for consumers (41 Energia). 

 
A Carbon Neutral Cork will mean that the net emissions of greenhouse gases in the region will be zero. 
Greenhouse gases may still be emitted in certain sectors, but will be offset by reductions and sinks in other 
sectors. This will require all sectors to change how they use and source energy. 
Energy Cork believes that the Cork Region, with Cork Harbour at it’s centre, is ideally positioned to become a 
Carbon Neutral Region, incorporating and enabled by offshore renewable electricity generation and green 
hydrogen production and storage. Cork has all the necessary building blocks to establish such a Carbon Neutral 
Region namely: 

• abundant onshore and offshore renewable energy resources, with renewable energy developers 
actively planning multi-GW green electricity projects in the Region 

• a demand for Green Hydrogen in industry, power generation and transport sectors in the Region 

• a number of hydrogen production facilities being developed in Cork 

• an established gas transportation infrastructure in the Region 

• potential storage locations for Green Hydrogen in the Region 

• a vibrant community of energy professionals, research institutions and industry cluster. 
In the context of a national effort to encourage new large energy users (e.g. Data Centres) 
closer to areas of abundant energy resources, the Cork Region presents a unique 
opportunity for matching supply with future demand. (44b Decarbonisation plan- Energy Cork). 
 
Flex Power Solutions (FPS) promote flexible consumption of electricity in times of excess generation. The low 
hanging fruit is large industrial heat users. 
Through sector coupling, of the electricity sector and the heat sector, Ireland can decarbonise faster. The 
electricity sector will in times have excess generation which is a problem for the sector. At the same time the 
heat sector is looking for options to decarbonise and remove the reliance on imported fossil fuels. The heat 
sector can act as a virtual interconnector to mitigate against turning off indigenous renewable power by 
consuming power in times of excess. By sectoral-coupling we can accelerate decarbonisation of our economy 
and reduce our reliance on imported fossil fuels. 
Funding of electrode boilers can be cost neutral, does not need Government support and does not assign 
additional risk or cost electricity users. 
Developments of hydrogen may form part of Irelands energy mix in future decades but will be of little relevance 
in 2030. Hydrogen has a number of disadvantages over Electrode Boilers in decarbonising the heat sector. For 
example: 
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• Maturity: Green hydrogen technology does not yet exist at scale anywhere in the world. While fast 
acting dispatchable electrode boilers are available with a 7-month lead time and have been in use in 
Scandinavia for decades due to their abundance of renewable electricity. 
• Cost: The cost of green hydrogen is unknown but is reported to be multiples of the current cost of 
energy. This would add to energy cost inflation already experienced by Irish citizens. Direct 
electrification operated in unison with periods of high wind can deliver heat at a significant discount to 
current energy costs. 
• Flexibility: It is not yet know if green hydrogen production will need to consume electricity even in 
periods when there is low wind production. This could add to system stress and increase risk of black 
outs. Direct electrification can turn up from 0MW to 60MW in 2 minutes and turn off fast enough to 
provide grid frequency regulation (DS3 services) 
• Efficiency: Direct electrification can deliver 99% efficient conversion of renewable electricity into 
useful steam or hot water. Hydrogen is likely to be less than 50% efficient in a heating application. 
Therefore, hydrogen would require double the number of wind turbines built to offset the same 
amount of fossil fuel in a heating application. 
• Safety: High voltage electrode boilers (up to 22KV) have operated safely for decades delivering 
reliable high temperature industrial steam. Hydrogen requires special consideration to mitigate it’s 
dangers during manufacture, storage, transport and consumption. 
• Size: A 20MW electrode boiler (30tph steam) has a diameter of 2.1m and can be delivered on a normal 
lorry, this can produce enough high temperature steam to power a large dairy/pharma site. The small 
foot print makes it suitable to install in existing boiler rooms and distributed across the country. No 
new facilities are needed for direct electrification. Green Hydrogen will likely require new large GW 
facilities built and large transmission infrastructure to funnel power from wind farms to the facility. 
• Grid infrastructure: This distributed nature of industrial boilers to replace fossil fuels with indigenous 
zero carbon electricity means they can maximise the use of existing grid infrastructure. Many Irish heat 
users are already located in locations of over generation where wind turbines are regularly constrained. 
• Community: Electrode boilers can support jobs to transition away from fossil fuels as we enter the 
low carbon future. Communities who host renewable generators can benefit from their proximity by 
getting priority access to renewable power which would otherwise be dispatched off by the 
Transmission System Operator. (48 Flex Power). 
 

The development of a new hydrogen policy is an important step in meeting Ireland’s decarbonisation objectives. 
However, we note that questions in the consultation paper do not address important overarching issues 
regarding hydrogen development. We highlight in particular: 

• Green hydrogen development should not result in the deprioritisation of measures with lower 
costs, higher efficiency and greater mitigation potential. i.e. hydrogen development must be 
assessed in the broader context of other actions, including demand reduction, energy 
efficiency, electrification of heat and transport and storage. Such measures are more efficient 
and effective in reducing emissions in the majority of cases. 

• Development of hydrogen is dependent on access to large scale, low-cost renewable 
generation. This evidently requires successful exploitation of offshore wind resources. It is important 
to note that this will require the development of additional renewables to meet consumption of 
electricity by hydrogen, i.e. hydrogen production should not eat into existing renewable electricity 
generation. Hydrogen deployment which is not based on additional renewable generation may 
significantly increase electricity demand and energy costs. (49 Friends of the Earth). 
 

Electrification and decarbonisation go hand in glove with encouraging hydrogen end use.  They are synergistic, 
not competitive. Indeed, a hydrogen economy is not likely to develop without electrification - and it is an 
essential part of decarbonisation (55 and 56 Hydrogen Utopia International). 

 
Hydrogen should be seen as an essential route to decarbonisation which complements RES and electrification 
and should not be viewed as direct competition to electrification (63 Islandmagee Energy). 
Direct electrification of offshore fishing vessels is not a viable option. Therefore it is essential to find an alternate 
fuel source that is comparable to existing combustion fuels (64 KFO). 
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Transport: Hydrogen is envisaged as playing a role, particularly with respect to HVGs. Although conventional 
electrical vehicles are gaining momentum worldwide, this technology is not as well developed for HGVs with 
30,000 electric trucks on the road, largely confined to China, contrasting with 15 million electric vehicles. 
Aviation, representing almost a quarter of Ireland’s transport energy demand is challenging to 
decarbonize. This is due to high technical barriers in manufacturing new hydrogen aircraft. Incumbent fuels and 
aircraft are most likely to dominate the industry through to 2050. Sustainable aviation fuel is likely to be a more 
important decarbonization lever, where hydrogen can play a role in producing it. 
For short distance, electrification is a viable option in the shipping industry. For long distance, electrification 
lacks the energy density to replace conventional shipping fuel. Hydrogen can augment existing power by 
providing electricity through fuel cells or as ammonia. 
Industry: Hydrogen is an alternative to electrical power for use in high temperature settings (e.g., steelmaking, 
glass making) (67 Nephin Energy). 
 
The need to meet peak energy demand should be carefully considered when assessing the optimal level for 
electrification, particularly the requirement to cover the peak electricity demand even when renewable output 
is low – e.g. in the case where there is a very cold period in winter that coincides with low wind speeds. 
While direct electrification may be seen by many as preferrable from an energy efficiency point of view, it could 
lock in the need for higher installed dispatchable thermal generation capacity and drive significant investment 
in the gas/hydrogen network infrastructure to support it, but at very low levels of utilisation. This inefficiency 
therefore needs to be offset against the inefficiency of using hydrogen for other applications, such as lower 
grade heat applications (including in combination with electrification meeting base load heating demand i.e. 
‘hybrid heat pumps’), which would reduce the electricity peak and increase the utilisation of the existing gas grid 
repurposed for hydrogen. 
The outcomes of this analysis will be impacted by future views on the volumes of hydrogen available to the Irish 
energy system and its costs and the analysis should therefore be conducted across a number of potential 
hydrogen supply scenarios, as well as different levels of electrification. 
Our response to question 11 provides a description of an energy system involving hydrogen storage and 
(repurposed) pipeline distribution, which is more efficient and/or at least more resilient than ‘direct’ 
electrification alone (80 Mutual Energy). 

 
As per the EU Strategy for Energy System Integration, the priority for decarbonisation should be: 

• Energy Efficiency (provided rebound is actively managed and minimised) 
• Direct Electrification 
• Hydrogen for the sectors where no technically or economically viable direct 
electrification solution exists The Hydrogen Science Coalition is a group of experienced independent 
academics, scientists and engineers who seek to contribute to hydrogen policy discussions with 
evidence-based positions. The following points are derived from the Coalition’s central 
recommendations for governments: 
• The only zero emissions hydrogen is green hydrogen (i.e. from renewable energy 
sources) 
• The prospect of future hydrogen deployment should not be cited to delay existing 
electrification solutions 
• Blending hydrogen into the methane gas grid must be critically assessed to ensure 
effective prioritisation of hydrogen use for maximum decarbonisation impact (87 Engineers Ireland). 
 

Our comparison for a 44t artic Euro VI is based on €10/kg Irish grey hydrogen emitting 0.352kgCO2e per kWh in 
2021 and 0.164kgCO2e in 2030 (grid average) vs HVO and Battery electric, be clear FTAI believe all options will 
play a part in our transport mix by 2030 there are no magic wands in transport (90 FTAI). 

 
It is more mobile and will not depend on the development of an extensive electricity transmission system which 
is likely to take a significant period of time to implement (91 Galway Harbour Company). 

 
Delivering deep decarbonisation will require all technologies to play their part and to this end, it is important to 
consider how green hydrogen can create synergies with other technologies Green hydrogen is still a nascent 
technology. However, significant R&D is driving down costs and increasing efficiencies (e.g. announcement in 
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March of new technology delivering up to 95% efficiency with no need to produce expensive rare earth metals). 
Therefore, it is difficult to compare today versus more matured technologies, but by 2050 hydrogen is expected 
to be cheaper than most bioenergy and fossil solutions available. In respect to direct electrification, electricity 
is c.1/5th of energy system demand today. This will grow with most 2050 energy models predicting electricity 
to make up >50% of final demand. However, the remainder of this demand is likely to be met by on demand 
fuels such as green hydrogen, biomethane and biofuels (92 GNI). 

 
Road Transport: To transition the Irish transport fleet to zero emission alternatives, a combination of battery 
electric vehicles (BEVs) and hydrogen will be required. Commercial vehicles with intensive duty cycles, long 
mileages and heavy payloads present a challenge for BEVs, particularly for users with limited flexibility for 
modified refuelling patterns. Here hydrogen presents a practical decarbonisation solution requiring minimal 
operational adjustment for vehicle operators.  
For example, the current Volvo fully electric truck (with gross combined tonnage of 16.7 tonnes) has a range of 
300km and takes 11 hours to fully refuel on a standard charge point, this is well suited to some operations, but 
for others, changes may be needed. The charge time can be reduced to 2 hours on a rapid charge point, but 
MW-scale grid reinforcement is required to deploy this infrastructure for multiple vehicles. These challenges 
increase with heavier rated vehicles, and fleet size. 
Similarly in the case of taxis, delivery vans, rapid response vehicles, coaches, and buses, the charging times of 
battery electric vehicles can be prohibitive to uptake. Grid constraints will also be worsened in certain regions 
by increasing vehicle charging demands. The roll-out of zero emission vehicles in these cases will be accelerated 
by having a complementary option to battery electric vehicles. Hydrogen fuel cell technology is well suited to 
heavy vehicles and high duty cycles that can be refuelled in similar times to existing petrol/diesel vehicles. 
Non-Road Mobile Machinery (NRMM): Hydrogen is regarded as a strong contender for decarbonising non-road 
mobile machinery applications, including across construction and materials handling. The arduous duty cycles 
of these vehicle types, and the additional power offtake from the vehicle drivetrain for power tool use and the 
operation of handling systems are particularly challenging for battery electric technologies. Warehousing 
forklifts have seen the largest success to date where long duty cycles and space constraints have seen 25,000 
hydrogen fork lifts forklifts deployed in the US to date, whilst more recently manufacturers have focused on 
larger power applications, with heavier duty construction and freight handling products coming to the market 
e.g. JCB’s excavator and Gaussin’s freight handling tugs.  
Maritime Transport: Hydrogen and hydrogen-derived fuels are currently regarded as the only viable 
decarbonisation solution for some maritime applications. Few shipping use-cases can currently be met by 
battery technologies and few battery advocates expect improvements in batteries’ costs and energy storage 
density to allow batteries to meet a large set of shipping use-cases. Maritime is a large primary energy consumer 
and even a small number of large ships converting to hydrogen will drive significant demand for fuel. Ships travel 
from port to port and a single ship can create a large enough demand for fuel to justify fuelling infrastructure 
costs, meaning that ports have high potential as hydrogen demand hubs as they are often near industrial clusters 
and have strong synergies with other hydrogen vehicle types like trucks and port materials handling units. 
As an emerging focus area for transport decarbonisation, EU are yet to set any definite targets for the use of 
hydrogen and hydrogen-derived fuels for maritime transport. However, the EU’s response to the FuelEU 
Maritime public consultation presented a series of policy options for maritime decarbonisation, including 
proposals to mandate a percentage share of hydrogen or hydrogen-derived fuels for use in maritime transport 
applications. 
Aviation: Hydrogen, and hydrogen-derived fuels present a viable decarbonisation option for the aviation 
industry. Whilst battery electric prototypes aircraft are under development, battery mass is a significant barrier, 
particularly in long-haul applications.  
The FlyZero project commissioned by the Aerospace Technology Institute published a 2022 study investigating 
future low-carbon aviation technology options which concluded that “green liquid hydrogen is the most viable 
zero-carbon emission [aviation] fuel”. Concepts for hydrogen-fuelled aircraft are currently under development, 
with Airbus, for example, having expressed ambitions to enter hydrogen planes into service by 2035. In the 
interim, Synthetic Aviation Fuels (SAFs) are being considered as another pathway to decarbonising flight. These 
manufactured “drop-in” fuels can displace conventional kerosene in existing aircraft. 
A note on biofuels: Whilst the commentary above has focused primarily on hydrogen, and hydrogen-derived 
fuels as an alternative to electrification, it should be noted that biofuels too present a technically viable solution 
to reduce emissions across all the applications listed. Whilst a convenient solution for vehicle operators, it is 
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widely acknowledged that the production scale-up potential for sustainable biofuel production is constrained 
by the availability of land and, unlike hydrogen and battery technologies, internal combustion engine vehicles 
running on biofuels still produce significant tailpipe emissions. (93 HMI). 
 
Delivering deep decarbonisation will require all technologies to play their part and to this end, it is important to 
consider how green hydrogen can create synergies with other technologies especially renewable electricity, 
natural gas, and carbon capture. Green hydrogen is still an emerging technology. However, significant R&D is 
driving down costs and increasing efficiencies. Hydrogen’s ability to compete with more mature renewable 
technologies can be expected to improve in the coming years. The Hydrogen Strategy will need to be reviewed 
on a regular basis to account for an expected falling price in hydrogen production (95 IBEC). 

 
While it must be recognised that directly using electricity in certain cases makes more economic sense (for 
example battery electric vehicles for road transport), direct electrification is not suitable for all sectors. Reasons 
range from technical incomparability to being inefficient from a cost perspective (96 Indaver). 

 
Hydrogen is costly at present, unproven at scale and a technology in development. In comparison to 
technologies that are proven and commercially viable it will need a further 8-10 years’ development before it 
can be considered as a viable part of future national energy plans (97 Irish Bioenergy Association (IRBEA). 
 
When it comes to energy end uses, energy vectors aren’t competing technologies. Sometimes direct 
electrification isn’t appropriate and then hydrogen should be used. This is outlined in the European approach to 
Energy System Integration. 
Industrial heating: Hydrogen can be used to produce high heat in industrial applications. This provides a 
decarbonisation solution for industries where grid capacity is in limited, and they can’t get the electricity they 
need for electrode boilers. It also gives Ireland another option rather that adding all industrial heating load to 
the electricity grid and the necessary grid upgrades. 
Power Generation: Hydrogen powered electricity generation means data centres and other large energy users 
can have a reliable energy supply. In fact, the Department of Environment, Climate and Communications require 
such onsite generation in order to receive firm grid capacity. Li-ion batteries are only suitable for short duration, 
and they have high costs and high space requirements. Fuel cells, on the other hand, deliver grid-scale power in 
a smaller footprint and are recyclable/refurbishable. 
Mobility: Hydrogen Fuel Cell Vehicles offer similar refuelling practices to diesel and have similar range and 
performance and are suitable for larger vehicles such as heavy good vehicles. 
Storage: In a high renewable penetration system, the requirement for storage will be significant. Hydrogen is 
best placed, given its characterises to provide bulk power management to smooth out seasonal power trends 
and to provide transmission and distribution grid support. 
The only other storage mechanism that can compete is compressed air energy storage as seen in Figure 5: Power 
rating and duration for all storage technologies. A study completed for the German energy system30 found that 
by 2030, hydrogen is clearly the least cost and most effective technology for long term energy storage (104 
EIH2). 
 
Such comparison is dependent on each use-case and the life-cycle emissions associated with each option. CBAs 
with analysis of private and social benefits should be undertaken of competing options with no pre-determined 
decisions as to optimum choice (110 New Fortress Energy). 
 
If the hydrogen strategy successfully executes the strategic approach outlined in the consultation paper 
(efficiency, electrification, and hydrogen only in hard-to-abate sectors) then by definition there should be very 
limited circumstances or applications where hydrogen is in competition with direct electrification or other 
decarbonisation options. Both electrification and hydrogen will have an important role if we are to meet the 
interim and long-term targets set out in the Climate Action Plan. Whilst the strategic approach outlined is 
supported, a transparent framework to value the technical and economic suitability of electrification and 
hydrogen in for a specific use case may be helpful to ensure competition is minimised. This framework should 
also be used to qualify for hydrogen demand support schemes (113 Wind Energy Ireland). 
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Carbon intensity of different fuels: In responding to this question, it is important to consider the carbon intensity 
of different fuels. Carbon emissions arise during the production of a fuel, and also during its use, as shown in 
Table 5. Hydrogen and electricity are both zero carbon fuels when in use.  Currently, the production emissions 
of electricity are high, arising from the use of fossil fuels for thermal generation when the wind is not blowing. 
Green hydrogen is low to ultra-low carbon to produce and has a much greater decarbonisation potential than 
direct electrification in meeting 2025 carbon budgets and 2030 emission ceilings. 
Table. Comparison of carbon dioxide emission factors during use of fuels. In the case of green hydrogen, and 

electricity, CO2 emissions that arise during the production of the fuel are also tabulated 
Fuel Type – EU Taxonomy  

Low carbon Hydrogen 
(Source: Hydrogen Council) 

Hydrogen production 
emissions kgCO2eq/kgH2 

 

Fuel use emissions 
(gCO2/kWh) (NCV) 

Hydrogen (electrolysis using hydropower, wind or 
solar) 

< 3 0.0 

Hydrogen (electrolysis using hydropower) 0.3 - 0.45 0.0 

Hydrogen (electrolysis using wind) 
0.5 - 0.70 

 
0.0 

Hydrogen (electrolysis using solar) 
1.0 – 2.58 

 
0.0 

Fossil fuel; solid, liquid, gas 
(Source: SEAI, accessed 2.02.2022) 

Fuel production 
emissions 

 

Coal + 340.6 

Milled peat + 420.0 

Sod peat + 374.4 

Peat briquettes + 355.9 

Liquid fossil fuel +  

Gasoline / Petrol + 251.9 

Kerosene + 257.0 

Gasoil / Diesel + 263.9 

Residual Oil / Fuel Oil + 273.6 

LPG + 229.3 

Bottled LPG (Propane or Butane)  + 232.0 

Natural Gas + 204.7 

Electricity generation in Ireland 
(Sources: SEAI, accessed 2.02.2022, and EPA July 

2022) 

Electricity production 
emissions (gCO2/kWh) 

(NCV) 
 

Electricity 2018 375.40 0.0 

Electricity 2019 324.50 0.0 

Electricity 2020 295.80 0.0 

Electricity 2021 331.00 0.0 
Green hydrogen produced by electrolysis using hydropower, wind energy and solar energy is all classifiable as 
low carbon, defined in the current EU taxonomy as <3kgCO2/kgH2. Hydrogen produced by electrolysis using 
hydropower and wind energy is classified as ultra-low carbon <1kgCO2/kgH2.   
Emissions from electricity production were higher in 2021 at 331.00 gCO2/kWh, than in 2020. This increase in 
emissions in 2021 compared with 2020 was driven by increased use of coal and oil for electricity generation 
(EPA, 2022). 
Fuel production carbon emissions are not readily available for fossil fuels and peat but are noted as arising; 
carbon emissions arising from the use of these fuels is listed in Table 5. Data on carbon emissions arising from 
the production and use of different biofuels are not listed by SEAI currently. 
Green hydrogen is now regarded as a mature technology in the International Energy Agency (IEA) Global 
Hydrogen Review 2021 (October 2021). The IEA Global Hydrogen Review 2021 lays out a series of 
recommendations for near term-action beyond just mobilising investment in research, production, and 
infrastructure. It highlights that governments could stimulate demand and reduce price differences through 
carbon pricing, mandates, quotas and hydrogen requirements in public procurement. Both electricity and green 
hydrogen can be used to replace fossil fuels in our economy. Availability of both electricity and green hydrogen 
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provides options, allows consumer choice in switching away from fossil fuels, and increases economic and social 
resilience.  
In Ireland, it will take time to fully decarbonise electricity generation. We have only just begun to replace fossil 
fuels with green hydrogen (3 hydrogen FCEVs buses in Dublin) to start to decarbonise other sectors of our 
economy and to meet our carbon budgets. We need to accelerate this process with new ambition and 
commitment confirmed in a Hydrogen Strategy for Ireland that includes regulatory measures, supports and 
incentives, and infrastructure. 
Several studies show that an EU energy system having a significant proportion of hydrogen and renewable gases 
would be more cost effective than one relying on extensive electrification15. These include studies reported in 
the European Clean Hydrogen Alliance Newsletter for May 202215, and in the fourth Hydrogen Forum of the 
European Clean Hydrogen Alliance, which took place on 16 June 2022 .  A value chain analysis of the national 
costs by the Netherlands Environmental Assessment Agency shows that at a cost of 3,60 €/kg a large part of the 
homes are most cost effectively heated with hydrogen. A benefit of the use of green hydrogen in decarbonising 
Transport, Buildings, and Industry in Ireland is the reduced pressure on the electricity system while it 
decarbonises and builds capacity. The electricity sector in Ireland currently is not seen as being able to supply 
existing demand through the winter of 2022-23. Increasing electricity demand and tightening margins around 
electricity supply means we are having more System Alerts. Pressure on supply has been heightened by 
increased electricity demand; a delay in new generators coming onto the grid; the withdrawal of some planned 
generators by developers; decreased availability of existing generators as they age, and; the need for essential 
maintenance on other generators.  
Regarding direct electrification of transport, most car manufacturers seem to be announcing that they intend to 
increase FCEV production. Some see a declining role for EVs (e.g. BMW: “As long as the network of hydrogen 
filling stations is so thin, the low demand from customers will not enable profitable series production of fuel cell 
cars. And if there are hardly any hydrogen cars on the roads, operators will be reluctant to expand their refuelling 
network”. 
Supply chains for battery manufacture are starting to become an issue, about the global resource availability, 
supply, and ethical issues with regard to supply chains for rare earth and other metals required for battery 
manufacture. Forovia suggests that “We are going to move from a dependence on oil to an even stronger 
dependence on the metals of electrification”. FCEVs might become seen as more resilient than BEVs in this 
regard. For Patrick Koller of Ferovia, the hydrogen car will compensate for the shortcomings of the battery-
powered electric car. According to him, they are of two kinds. The first is an issue of sovereignty related to metal 
supplies.  
For Patrick Koller, there is another major issue with the hydrogen car. According to him, this technology 
effectively solves the infrastructural problem posed by the electric battery. 
Motorway areas will have to be massively equipped with fast charging stations, up to 80 per service station 
according to him. But the cost of this infrastructure will not be borne by any economic model.  
“The investments required on the major axes are colossal to meet the needs of a few days a year”, says Patrick 
Kohler. 
Speaking of the economic model, the boss of Forvia estimates that he will be able to offer a complete hydrogen 
traction chain for a 100 kWh car (high range of electric cars currently on the market) between 7,000 and 8,000 
euros in 2030. “I don’t think battery technology will reach that price” he judged. 
A study prepared for Hydrogen Mobility Ireland, concludes that the relative efficiency of hydrogen fuel cell 
vehicles greatly understated. The Total Resource Requirement—is more important than citing Energy 
Conversion Efficiency. Analysis demonstrates that hydrogen fuel cell trucks need LESS renewable energy 
capacity than battery trucks, based on a real world 2050 scenario. Battery vehicles need considerable additional 
resources, such as grid storage, secondary production, secondary storage, and secondary generation, while fuel 
cells need electrolysers and hydrogen storage.   
Biofuels: Geo-political events are causing global fossil fuel and food price spikes, shortages, and supply chain 
disruption. Biofuel feedstock supply chains are becoming constrained, as the need to secure vegetable oils for 
human food consumption becomes increasingly apparent. Drought conditions currently affect some 66% of 
Europe, in what is becoming described as a 500-year drought. Crop yields in 2022 are being affected by drought, 
and it currently seems unlikely that the use of crops to produce biofuels will be sustainable in the short, medium, 
or long term.  
Denmark has already made decisions in this regard: “Biofuels can lead to significant CO2 emissions in the value 
chain:  Indirect Land Use Change (ILUC) and impacts the climate through the removal of areas that store large 

https://www.eirgridgroup.com/newsroom/eirgrid-predicts-electric/index.xml
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amounts of carbon. New land being claimed for cultivation also comes with a high risk of negatively impacting 
biodiversity. A political decision has been made to incorporate ILUC values (or similar values) into the national 
fuel regulation by 2025 at the latest” (118 Hydrogen Ireland Associations). 
 
Considering System and Pathway Loss where at all possible direct electrification from a primary source is a 
preferred option, with H2 only as an augmentation to curtailment (120 Hexicon). 
 
Green hydrogen can be used for many purposes to decarbonize specific sectors, but it must be recognised that 
green hydrogen may not be the optimum solution for each use case and there may be better options available. 
Green hydrogen must compete with other technology choices in order to select the most efficient solution to 
de-carbonise each sector. This is essential to ensure the most efficient and effective de-carbonisation option is 
selected in the longer-term at the lowest cost to society. Green hydrogen could compete on its own merit, or it 
could be supported to bridge the commercial gap through sector obligations, tariff support, grant support and 
other supportive instruments including increasing carbon prices. 
The Hydrogen Science Coalition (www.h2sciencecoalition.com) is a group of experienced independent 
academics, scientists and engineers who seek to contribute to hydrogen policy discussions with evidence-based 
positions. The Coalition’s central recommendations for governments are: 

• The only zero emissions hydrogen is green hydrogen 

• We need to decarbonise grey hydrogen first 

• Hydrogen shouldn’t delay existing electrification solutions 

• Blending hydrogen into the gas grid is a waste 
Recent work undertaken by Liebreich & Associates Home - liebreich and The Clean Hydrogen Ladder [Now 
updated to V4.1] - liebreich has categorised and ranked sectors and use cases where it makes clear economic 
sense to use green hydrogen (described as “Unavoidable” as there are no other options available) and sectors 
where it makes no sense to use green hydrogen (described as “Uncompetitive”) as there are better technology 
options available in a net-zero future. In many cases while green hydrogen can be used to decarbonise specific 
applications there are other technology solutions which are cheaper, simpler, safer or more convenient and 
more readily deployable by 2030. A prime example of this would be direct electrification technologies for heating 
(heat pumps as opposed to injecting green hydrogen into the natural gas network) and transport (electric 
vehicles as opposed to using green hydrogen in Fuel Cell Electric Vehicles). 
Biogenic and sustainable carbon is expected to become a limited resource, as the world’s sustainable biomass 
resources are limited, and biomass is also needed for food, feed and other purposes that contribute to CO2 
reductions in the transport, construction and energy sectors. (Page 11 Danish strategy19) (121 ESB). 
 
In simple terms, decarbonising the energy sector using direct electrification from renewable sources is currently 
the optimum solution for our transition to a low carbon energy system. Direct electrification will likely remain a 
preferable option given the losses inherent associated with generating hydrogen from electricity and then using 
it to re-generate electricity through other means.  
In terms of power generation, however, hydrogen-fired power stations can play a distinct role by providing 
dispatchable, peaking power, and facilitating load sifting during times of system need. Hydrogen is one of the 
few low-carbon options that can be stored for long-term. As more renewables are added to the system, long-
duration storage with power generation is needed to address any ‘seasonal lows’ that occur (i.e. lower than 
required wind/solar). Other electricity storage solutions can address intra-day drops in electricity production 
(i.e. batteries) but only solutions that can be stored on a long-term basis and in a large-enough quantity will 
provide the sufficient capacity required to address any electricity shortages over sustained low-wind periods. As 
outlined previously, hydrogen will enable ‘storage’ of excess renewable generation. Coupling this with hydrogen 
power generation is a viable long-term solution for storing renewable electricity.  
Hydrogen also represents a key means by which we avoid a topping out of the offshore wind resources due to 
oversupply and grid capacity constraints. Such challenges will place a hard cap on the amount of renewable 
energy that can be introduced to the domestic energy system through the grid. This is where hydrogen will 
emerge as an alternate means of capturing, transporting, and generating low carbon energy (noting a storage 
solution will be vital to achieving these aims).  
For optimum outcomes and to maximise Ireland’s potential as a producer and possible exporter of low carbon 
energy, it is vital to cultivate a diversity of mechanisms for the supply and transport of energy. Hydrogen offers 
an alternate mechanism to the domestic grid and to other technologies. The cost, practicality and technical 
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feasibility of hydrogen use in this way will, of course, determine its competitiveness against other technologies 
that have emerged or may do so in the near to medium term as viable alternatives. Hydrogen presents the 
potential for a more flexible means of storing, transporting, and trading energy. The key benefit of which is that 
it is equally suited to acting as a low carbon alternative to fossil based flexible thermal generation and to use as 
a transportable energy-based commodity that could benefit Ireland’s domestic economy through trade with 
international partners (123 SSE). 

 

9 WHAT ARE THE COMPETING FOSSIL FUELS THAT ARE SOUGHT TO BE DISPLACED? 

Diesel and Natural Gas (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and 
Industry. 
 
Natural Gas (22 Aergaz). 

 
In road transport and intercity rail in Ireland, hydrogen would predominantly be replacing diesel. For aviation 
and maritime hydrogen would primarily be replacing kerosene and heavy fuel oils (HVOs) respectively. For 
industrial process heat demand the hydrogen would displace natural gas, LPG or HVO’s. From an electricity 
generation perspective hydrogen fired CCGT’s would seek to replace natural gas (or a portion thereof) and other 
fossil based generation, and similarly hydrogen could be used in onsite (& backup) electricity generators through 
fuel cells or hydrogen CHP replacing natural gas (27 BOC). 

 
This is too broad a question, much will be determined by whether there are alternative technologies that Green 
Hydrogen can act as a substitute to. Given the last few years, supposing that supply chain constraints will not be 
affecting the delivery of technology to the market is unwise. 
There is no form of renewable energy capacity that will not be useful when it comes to our decarbonisation, our 
approach will need to be flexible to ensure that, as we encounter the novel problems that will emerge over the 
next fifteen years, we will have access to all the tools that can address those challenges best (29 Chambers 
Ireland). 

 
Use of indigenously produced green hydrogen as a fuel in FCEV’s can replace diesel use entirely in these vehicles 
and can contribute to reducing the reliance on natural gas (through to 2030) and coal (prior to planned cessation 
in 2025) in grid electricity. (30 CIE). 

 
1. H2 for long term storage / security of energy supply - Replace existing ‘Peaker plants’ (oil / diesel), and 

thermal generation plants (gas / coal) 
2. H2 as a fuel for shipping - Heavy fuel oil (bunker fuel) 
3. H2 as a fuel for heavy goods vehicles and buses - Diesel / LNG /CNG 
4. H2 as a fuel for aviation - Jet Fuel (Kerosene) 
5. Liquid H2 for HVO and FAME biofuel production - Production of H2 using Steam Methane Reforming 

(CH4) replaced by electrolysis 
6. H2 for certain industrial processes that require high temperature heat not suitable for electrification - 

fossil gas, coking coal (31 Codema). 
 

Petrol & Lithium et al for Electric, Diesel, Natural Gas (32 and 84 Constant Energy). 
 
Fossil fuels utilised in the sector specific use cases which have been identified as candidates for fuel switching to 
hydrogen are the primary target for displacement. It is important to let the use cases define the substitute fuel 
rather than define it though a top-down strategy. This enables the design of generalisable support schemes 
which have the ability to reflect sector or use case specificities in implementation. Explicit recognition of 
specificities will ensure demand can be supported and come online as quickly as possible thereby supporting 
hydrogen market development (41 Energia). 

 
Coal, oil and (ultimately )natural gas (47 Fingleton White; 55 and 56 Hydrogen Utopia International). 
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The predominant transition requirements necessitate the requirements for fossil fuels for several decades to 
come. However, the long-term strategy should be for the equivalent energy replacement of carbon-based fuels 
(63 Islandmagee Energy). 
 
Marine Diesel, heavy marine oil (64 KFO). 
 
Transport: Diesel, Bunker fuel, aviation fuel (67 Nephin Energy). 
 
Diesel/ marine diesel are the fossil fuels commonly used within the port currently (70 Port of Cork). 
 
Grey hydrogen, Natural Gas and transport fuels such as Diesel / Petrol / Heavy Fuel Oils, Aviation Fuels (72 RWE). 
 
All fossil fuels are potential candidates for displacement by green hydrogen, as are biofuels with weaker 
sustainability characteristics (higher lifecycle GHG intensity). Existing gaseous fuels (mainly methane) may be a 
priority where infrastructure and end-use equipment can be economically repurposed for hydrogen. 
Displacement of oil is possible in many transport applications, potentially via derivative chemical fuels such as 
ammonia (87 Engineers Ireland). 

 
Hydrogen has potential to replace fossil fuels in power generation, heating, transport, and as feedstock. In 
electricity generation it can replace natural gas and coal, and in transport the conversion to hydrogen for large 
vehicles and shipping means that hydrogen can replace diesel fuel and marine diesel. In the slightly longer-term 
there is also potential for the gradual replacement of aviation fuel by fuel generated from hydrogen. Green 
ammonia, if produced alongside the green hydrogen could replace ammonia produced from natural gas, 
providing further opportunity for decarbonising agriculture, also as potential fuel to replace marine diesel (88 
Enterprize Energy). 

 
B5-B10 diesel at roughly 35,000L or 356MWh per year per HDV i.e. every single HDV counts (90 FTAI). 

 
Natural gas and Diesel (91 Galway Harbour Company). 

 
By 2050, all fossil fuels will be replaced by zero-carbon alternatives. In the interim, an important consideration 
is which sectors can be ramped up/transitioned to green hydrogen in a short timeframe with limited disruption 
to end users, as this will enable the green hydrogen market to scale-up as quickly as possible (92 GNI). 
In road transport, hydrogen is primarily seeking to displace diesel, given its overwhelming use in commercial 
vehicles. Hydrogen can displace kerosene in aviation, and heavy fuel oil (HFO) or liquified natural gas in maritime. 
The costs of current hydrogen vehicle deployments are higher than using diesel vehicles. This is because small 
numbers of vehicles are used in demonstrations (e.g., 20 in one location), and vehicles are manufactured in small 
numbers to order and require a large amount of engineering per vehicle.  
However, for many vehicle types manufacturing scales are beginning to enter large scale series production as 
the numbers deployed globally increase. This will significantly reduce the cost of vehicles for bulk scale orders. 
Hydrogen supply chain equipment costs are following a similar trend, with electrolyser manufacturers scaling 
up to producing GWs of capacity annually with semi-automated production. These cost reductions in equipment 
supply, driven by the roll-out of hydrogen across Europe are already reducing the costs of hydrogen projects and 
will significantly reduce the costs of hydrogen through this decade. 
The benefits outlined above are reflected in the total cost of ownership (TCO) calculations in the graphs below. 
The analysis draws on the conservative hydrogen supply cost reduction assumptions of HMI’s 2019 Roadmap 
for Ireland that was published before the recent boom in hydrogen targets and based upon hydrogen refuelling 
stations sized to dispense 1 t H2 per day. In our updated targets, stations designed to dispense >5 tH2 per day 
will benefit from significant economies of scale. 
Conservative fuel cell vehicle CAPEX reduction has been assumed, based upon the costs seen in current projects. 
There is the potential for further reductions by 2030, however. For the 44t truck case an ambitious fuel cell cost 
reduction scenario has been included, which uses analysis conducted by Roland Berger, based on mass 
manufacturing at a scale of over 50,000 units per year. This is shown for 2030 forecasts, ‘FC Ambitious’ (93 HMI). 
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TCO estimates for 44t truck assuming no support (€’000s/annum) 

 
 

 
Electricity generation: coal, oil, eventually natural gas 
Transport: petrol, diesel, diesel oil, Heavy Fuel Oil (HFO), Low Sulphur Fuel Oil (LSFO), kerosene 
Industrial processes: gas, oil, liquid/ solid waste materials, petroleum coke (95 IBEC; 96 Indaver).  
 
Oil, Gas and coal (97 IRBEA). 
 
Petrol Diesel and Natural Gas. (101 SGS). 
 
Hydrogen is a suitable replacement for Natural Gas in industrial processes and power generation from a 
technical perspective and this can be seen by the technology that OEM’s are bringing to market today31. The 
cost of producing electricity or heat using green hydrogen is uncompetitive with natural gas today, however, a 
report by Wood Msckenzie32 found that green hydrogen may be cheaper than natural gas in at least 16 
countries by 2050. This is without including the cost of carbon and potential policy support for green hydrogen. 
Additionally, this report was published in 2021 meaning that the recent volatility in the price of natural gas has 
made the economic case for green hydrogen versus natural gas even stronger. 
According to the same MacKenzie report green hydrogen should be cheaper than conventional grey hydrogen 
extracted from fossil fuels by 2030 in most countries. In fact, the expected delivery price of some green hydrogen 
projects in development reached cost parity with grey hydrogen from October 2021 due to the high price of 
natural gas33. 
The Wind Energy Ireland Report “Hydrogen and Wind Energy”34 compares the cost of hydrogen against the 
conventional fuels, however, the study notes that “in reality, the costs of green hydrogen cannot be compared 
directly with those of fossil fuels because the negative externalities associated with conventional generation 
(pollution, climate change) are not effectively captured in the price”. For the development of green hydrogen, it 
is crucial that these cost benchmarking studies be undertaken. The findings of this study were: 

• Before 2030, green hydrogen will be cost-competitive in the haulage sector, and this is due to the 
significant duties applied to diesel. The average price difference between green hydrogen and diesel is 
€116/MWh in 2021, but this will reduce to just €23/MWh in 2030. 

• In the marine sector, the average price difference between green hydrogen and fuel oil is €179/MWh 
in 2021, and this reduces to €86/MWh in 2030. The study on “Techno-economic analysis of a 
decarbonised shipping sector: Technology suggestions for a fleet in 2030 and 2040”35 found that “even 
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in the absence of incentives, liquified hydrogen is set to become competitive in marine shipping after 
2030”. 

• For kerosene (jet fuel), the cost difference is €165/MWh in 2021 and €72/MWh in 2030. Green 
hydrogen will become cost-competitive in certain aviation applications after 2035, which aligns well 
with industry plans for the direct use of hydrogen. (104 EIH2). 

 
The Clean Hydrogen Ladder presented in the consultation document presents a good initial guideline as to the 
fuels to be targeted. Oil based fuels in the shipping and aviation as well as feedstocks in the chemical and 
fertilizer industries are the hardest to decarbonise and have significant potential for displacement by hydrogen. 
(110 New Fortress Energy). 
 
Given the wide range of potential applications previously identified, the fossil fuels to be displaced will be 
determined by the specific use case. It is important that the use cases seek to define the replacement fuel, rather 
than atop down exercises. This generalised approach counterintuitively will enable more specific use case 
adoption. This flexibility should be present in any subsequent hydrogen production or supply support. Relying 
on general principles enables market participants to implement the specifics, ensuring the opportunity for 
hydrogen is maximised across the economy (113 Wind Energy Ireland). 
 
Coal, oil, kerosene, gasoil / diesel, petrol, natural gas and liquefied natural gas (LNG) (118 Hydrogen Ireland 
Associations). 
 
In the case of marine transport it is diesel and heavy marine oil (120 Hexicon). 
 
Oil, gas, coal, peat and crop-based biofuels. 

• Transport: displace diesel, petrol and CNG - aim for zero emission transport 

• Heat: oil, gas, coal 

• Power gen: gas, coal, oil, peat (121 ESB). 
 
Renewable hydrogen can replace natural gas, coal, distillate, and oil in hard-to-decarbonise industries including 
power generation and those that require high-grade heat and transport. We strongly recommend that 
Government identify the most advantageous uses of hydrogen in terms of overall system value and efficiency 
and define targets by end-use sector (123 SSE). 

 

10 HOW CAN IRELAND AVOID HYDROGEN USE THAT INCREASE THE OVERALL LEVEL OF ENERGY 

USED IN THE ECONOMY VERSUS OTHER DECARBONISATION PATHWAYS? 

Decarbonisation involves the increased use of renewable energy. This, in turn, requires more storage solutions. 
Hydrogen can be one of these solutions. Where energy storage is required, it is inevitable that there will be 
inefficiency and an increase in overall level of energy. This has to be faced up to and not used as an excuse to 
delay decarbonization (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and 
Industry). 

 
Green hydrogen infrastructure must be developed in tandem with nationwide legislation and policy to reduce 
Ireland’s overall energy demand, including energy efficiency measures such as retrofitting and public transport 
infrastructure. Where the Public Consultation document considers the full decarbonisation of data centres using 
green hydrogen, it is imperative that the State introduces a temporary moratorium on data centre development 
in Ireland, particularly in light of current energy security threats. We argue that a national policy must be 
developed that sets a cap on the level of data centre energy demand that can be accommodated by the grid, 
while meeting our renewable energy and climate targets consistent with our commitments under the Paris 
Agreement. Further, policies must be developed to ensure more transparent and comprehensive governance 
and traceability of data. The moratorium should be placed on data centre development until these policies are 
developed (16 German Irish Chamber of Industry and Commerce). 
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It should also be noted that there is no “silver bullet” for decarbonizing all sectors. In this regard, the potential 
of hydrogen as fuel lies on the sectors which are hard to electrify. In this way, the “competition” for green 
hydrogen are other alternative fuels (such as green methanol and ammonia), which also require green hydrogen 
for their production (20 ABL Company- OWC). 
 
Mandate SNG as the Hydrogen route, this incentivises increased efficiency and Carbon Farming while also 
offering a route to double the amount of CO2 captured by Biogas and Industry (22 Aergaz). 

 
BnM supports a decarbonisation approach that emphasises efficiency first, followed by electrification where 
possible. We believe this approach to be optimal as it tries to minimise overall energy requirements thus making 
full decarbonisation more feasible. We see the role of hydrogen as twofold firstly, being used to decarbonise 
areas that cannot be directly electrified such as aviation or HGV transport. Secondly, playing a supporting role 
to direct electrification by decarbonising thermal generation. In these use cases hydrogen supports direct 
electrification and should provide a pathway to decarbonisation that minimises overall energy demand. 
It is also important to view this question through the lens of security of energy supply as well as minimising 
energy use. Utilising hydrogen is less efficient than directly using the electricity as energy is lost in the conversion 
process electricity. But, as we advance decarbonisation options, such as direct electrification enabled by variable 
renewables, there is a parallel requirement for long-term energy storage of renewable fuels/electricity to 
maintain security of electricity supply during periods of low renewable energy source availability. Green 
hydrogen is one such storage option and we expect it will be an important contributor to ensure security of 
energy supply in a decarbonised (26 BnM). 

 
Ireland is expected to develop more renewable generating capacity than the network will be able to 
accommodate over the coming decade. A well developed hydrogen strategy has the potential to be flexible 
enough in the outset to encourage investment and growth of green hydrogen production to take advantage of 
this renewable energy capacity, whilst also going through the required iterations over time to accommodate the 
changing needs of the overall energy system. BOC believes green hydrogen provides the necessary compliments 
and the lowest carbon alternative to electrification where direct electrification may either not be viable or 
possible e.g. heavy vehicles transport or specific industrial heat requirements (27 BOC Gases Ireland). 
 
We should be much bolder in our ambitions for offshore renewables. The point at which Hydrogen will be most 
profitable will be where we have excess supply over demand. Hydrogen will capture energy that would 
otherwise be curtailed. Hydrogen creates a market for a resource that would otherwise be wasted. The viability 
of Hydrogen electrolysis will be a function of the marginal price of electricity, this will not be low in the case that 
we are using fossil fuels for generating electricity, it will only be reasonable when we have renewable energy 
generation which is in excess of our domestic usage, and our direct cable export potential (circa 1.3GW) (29 
Chambers Ireland). 

 
Increased overall use of energy can be avoided by strategically replacing curtailment of renewables with the 
production and storage of hydrogen. This would capture energy that would otherwise be wasted and store it as 
an energy carrier that could later be used to produce electricity or used in transport or other industry 
applications. Apart from renewable sources, electricity is otherwise generated by natural gas and this will remain 
a major source until large scale renewables come online over the next 10 to 15 years, possibly overshooting the 
targets set out in the Climate Action Plan (30 CIE Group). 

 
Codema believes that the end use of green hydrogen should be based on maximising its potential for carbon 
abatement in difficult to decarbonise sectors. As a high-exergy fuel, Hydrogen should not be used for low-exergy 
applications like space heating and hot water preparation where more efficient and lower-carbon alternatives 
exist (e.g., heat pumps, district heating). Scenarios that come closest to carbon budget limits involve high 
deployment of district heat networks, and high levels of electrification of heat. Supporting this finding, recent 
analysis from Codema’s Dublin Regional Energy Masterplan 4, shows that district heat and heat pumps are the 
most effective technologies for decarbonisation of residential, commercial and public sector heat in Dublin - 
approximately 87% of heat demand in the capital is suitable for district heating by 2050. Codema considers that 
a ‘multiplier’ for green hydrogen (analogous to that used for some forms of biofuel under the EU Renewable 
Energy Directive, and as proposed in the 2021 Renewable Heat Obligation consultation) is not a suitable policy 
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option for incentivisation of green hydrogen. Experience has shown that allocating multipliers to energy sources 
distorts the accounting processes for understanding renewable energy shares of these and other energy sources. 
Codema considers that alternative policy options should be explored.  As a high-exergy fuel, gas should not be 
used for low-exergy applications like space heating and hot water preparation (including natural gas, hydrogen 
etc.) where more efficient and lower-carbon alternatives exist (e.g., heat pumps, district heating). The reason 
for Codema’s position on green hydrogen when it comes to lower temperature heating is that better alternatives 
already exist for providing heat at this temperature such as district heating, heat pumps, waste heat and direct 
electrification technologies, which are not subject to the same uncertainties around viability that green 
hydrogen is. (31 Codema). 

 
Hydrogen is the only pathway that provides carbon free baseload options, security of supply, large scale storage 
and can remove external shock factors (32 and 84 Constant Energy). 
 
As we noted in our introduction, Hydrogen has a potentially significant role in integrating the electricity, 
transport and heating sectors, in addition to aiding the storing and transmission of large volumes Of variable 
renewables as a component of the decarbonisation of our economy. This will require both the development of 
the supply and demand side of the hydrogen economy. We note that there is already a level of activity in the 
supply side which is very welcome. The publication of the hydrogen strategy has the opportunity to bring a 
framework to support development of the supply and demand side in a coherent manner with the energy 
transition strategy. In doing so it will have a key interplay with the electricity sector as it can both represent a 
demand on the electricity system through power-to-gas technologies and a producer of electricity on to the 
electricity system through gas-to-power technologies. In 2021 EirGrid published its ‘Shaping Our Electricity 
Future’ (SOEF) roadmap identifying the network operations, markets and engagement developments required 
to achieve 70% renewable electricity by 2030. We are currently updating SOEF to reflect the at least 80% 
renewable electricity target published in the Climate Action Plan 2021 (40 EirGrid). 

 
Decarbonisation of the power sector – renewables like wind and solar, supported by low carbon system services 
can see the power system decarbonise by more than 80% but there is a need for another technology to move 
to a zero-carbon power system. Hydrogen can play a key role here and generation equipment manufacturers 
are already assessing their capabilities to ensure they can accommodate hydrogen. The power sector could be 
the primary user of hydrogen in Ireland in a net zero energy system (41 Electricity Association of Ireland). 

 
Hydrogen fuelled vehicles will be complementary to battery electric vehicles rather than one displacing the 
other. Different use cases and different vehicle types will use different forms of propulsion. And these uses will 
not be discreet, they will overlap with each other. In particular, heavy-duty vehicles, long haul vehicles and 
vehicles that need to be constantly available, will require a zero emissions alternative to batteries. Our initial 
targets are road haulage, public transport, and municipal vehicles. We then intend to expand this across other 
vehicle and transport types. We are delivering green Hydrogen now with over €1.1m of contracts in Year 1 of 
operation and have over €51m of projects in our pipeline and we are building partnerships with Hydrogen 
producers, site owners and vehicle OEMs. Initially we are using mobile refuellers and have the first units in 
operation in the UK, many more are ordered (42 Element 2). 

 
If the strategic approach outlined in the consultation paper is successfully executed, hydrogen will 
predominately be utilised in the hard to abate sectors where efficiency and electrification have not or are 
unlikely to prove suitable. It is the decarbonisation of the energy system which is at the centre of the Climate 
Action Plan. Whilst energy efficiency and energy use reduction play a role in achieving these targets, viewing 
hydrogen through an efficiency lens solves for energy use reduction only rather than overall emissions reduction. 
Hydrogen has a central role in supporting the continued build out of renewable generation necessary to achieve 
the Climate Action Plan, ranging from providing a route to market to converting dispatch down renewable 
output to hydrogen fuelled generation. The increasing issues around constraints and curtailment with current 
installed capacities will be dwarfed by significant oversupply in times of high offshore wind output. The 
combined context of decarbonisation with significant offshore wind installed capacities therefore places the 
emphasis on hydrogen as a systems integrator, maximising the utilisation of renewable energy across the value 
chain which would otherwise be wasted (network issues, market oversupply or otherwise). It is through this lens 
of renewables support and wider end use decarbonisation that hydrogen should be viewed rather than through 
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the narrow lens of energy use reduction. The framing of this question illustrates the need for systems level 
thinking and energy system optimisation in planning for net zero (43 Energia). 

 
Ireland should not create perverse incentives for one decarbonisation pathway which would divert funds away 
from another pathway. Other pathways are more efficient, than hydrogen, at delivering the Governments 
carbon reduction ambitions and reducing our relance on fossil fuel targets. Other pathways can use mature 
proven technology to reduce cost on Irelands economy and decarbonise at a much greater speed (48 Flex Power 
Solutions). 

 
Green hydrogen should be prioritised in those sectors where no alternative exists (e.g. shipping, fertilisers, steel). 
Analysis of renewable hydrogen demand in those priority sectors as well as a supply potential assessment should 
be a prerequisite for future renewable hydrogen production and infrastructure support. Green hydrogen 
consumes significant amounts of electricity for modest emission reductions and is therefore reliant on large 
scale and low cost supplies of renewable electricity. Offshore wind is well suited to green hydrogen production. 
In Ireland, the development of green hydrogen is especially dependent on the rollout of large scale and low cost 
offshore wind energy. For example, a 1GW green hydrogen project in Denmark (the HØST PtX Esbjerg) will use 
6TWh of electricity to produce ammonia. In the Irish context, this demand would consume more than 50% of all 
the existing wind generated electricity. It is crucial that green hydrogen is not powered using grid electricity 
(produced from a mix of fossil fuels and renewables) as this can quickly increase emissions (49 Friends of the 
Earth). 

 
Provided energy is produced sustainably, the overall level of energy used is of secondary importance if supply 
of that energy is not scare. This can be managed through a balancing and market pricing mechanism for the 
source of energy to prioritise low carbon energy production and disincentivise excessive energy use (55 and 56 
Hydrogen Utopia International). 
 
One promising and possible solution is to develop poly-generation systems for which it is proved the overall 
efficiency increases and CO2 emissions can be reduced significantly (63 Islandmagee). 
 
The transition to electrification from renewable sources delivered direct to end users should be prioritised with 
corresponding investment in the grid. Hyrdogen should be prioritised for the hard to abate sectors such as 
marine transport and HGV where it will be used as  a fuel source (64 KFO). 
 
While a strategy to reduce the overall energy consumption in Ireland is envisioned, if an expansion of renewable 
energy and hydrogen results in an increased demand for these renewable energy sources, then reducing overall 
energy consumption should not be the focus. Instead, the focus should be on reducing the overall greenhouse 
gas emissions and replacing current energy sources with zero or low carbon alternatives which can help reduce 
these emissions (67 Nephin Energy). 
 
Increased energy use in the production and use of green hydrogen is inevitable, however, the impact of this can 
be minimised by ensuring hydrogen is green and produced purely from renewable sources. We would also note 
the anticipated excess generation potential Ireland has versus anticipated future power demand should remove 
this risk, provided this excess capacity is enabled (72 RWE). 
 
Hydrogen is likely to be important to support longer-term inter-week to inter-seasonal storage requirements, 
however its use for intra-day storage for electricity system balancing  should be minimised where utilising 
combustion technologies (turbines) due to the lower energy efficiency achieved relative to other potential 
storage technologies, such as pumped hydro, compressed air, battery storage technologies, etc. 
To the extent that hydrogen is to be used as the fuel providing dispatchable power generation in support of 
intermittent renewable generation, while doing so using conventional thermal power generation (i.e. Open 
Cycle Gas Turbines (“OCGT”) and/or Combined Cycle Gas Turbines (“CCGT”), which circa 30-40% and 50-60% 
efficient respectively) provides inertia benefit to the power system, it comes with significant energy efficiency 
penalty relative to fuel cells, particularly when used in Combined Heat and Power (“CHP”) applications, where 
‘cogeneration’ efficiencies of well over 90% are achievable (60% electricity production efficiency). 
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Therefore, to the extent that electricity demand (including for heating demand using heat pumps etc.) is unable 
to be supplied with direct renewable electricity generation, rather than merely transport hydrogen from storage 
to centralised power generation in gas transmission networks for power generation to supply such ‘final’ 
electricity demand via the electricity network, it is more efficient (from efficiency of energy consumption 
perspective) for the hydrogen to be further conveyed through the gas distribution networks to supply fuel cell 
electric applications to supply electricity for heat pumps, this inherently being co-located with the heating 
demand where the waste heat can be productively captured and used. 
Given; 
(1) carbon free sources of inertia are readily deployable (e.g. synchronous condensers, etc.), and; 
(2) the conveyance of renewable gas (including hydrogen) through the distribution network; 
(i) will likely be needed in any case for hard to electrify demands and to provide consumer optionality, 
(ii) improves energy system redundancy, and 
(iii) can be achieved through repurposing existing infrastructure, this further supports the role the gas networks 
may have in an efficient net zero energy system and the need for structured, in-depth whole energy system 
strategic planning to consider it. Robust cost analysis is required to confirm the merits of such an approach over 
the alternative of using only the electricity network to convey energy to meet final demand for electricity (80 
Mutual Energy). 
 
Prioritize grid connections for fossil fuel replacement i.e. HDV chargers over new demand from data centres. 
One slow AC charger can displace 355mWh per year of fossil fuel, one faster charger (2-3hrs) can displace 4 x 
355MWh if used 4 times per day. (90 FTAI). 
 
It is important to consider the need for a quick ramp up of green hydrogen, whole system efficiencies and the 
costs to end users of competing solutions (both capital and operational expenditure). 
The EU sector integration strategy sets out a prioritisation principles approach, as follows: 
1) Apply energy efficiency first; 
2) Increase direct electrification where it makes economic sense to do so; 
3) Roll out hydrogen and biofuels in hard to decarbonise sectors or where electrification is more costly. 
Adoption of such an approach should ensure green hydrogen is used in an efficient and beneficial manner for 
various consumers (92 GNI). 
 
A hydrogen strategy is a crucial step in the journey to delivering green hydrogen. As Hydrogen Mobility Ireland, 
we clearly believe that hydrogen should be used in mobility applications, as we have communicated in the past 
and as we do in this consultation response. But hydrogen, like renewable energy generators, thermal generators, 
and storage technologies; like electricity and gas networks are all parts of a wider energy system. The hydrogen 
strategy, like strategies for all of the components mentioned and others, needs to sit coherently within a wider 
energy strategy. By doing this, we believe the benefits of hydrogen for moblity applications will become more 
apparent. We note that assessing the potential for energy system integration between the electricity and gas 
networks including the production, storage and use of green hydrogen is an action of the Climate Action Plan 
2021, with CRU, GNI, EirGrid, and SEAI as key stakeholders. We recommend that the Department of Transport 
should be included as a key stakeholder given the magnitude of energy use by the transport sector. This action 
item could produce full energy system scenario analysis of a net-zero system. It could analyse a range of 
scenarios from direct electrification only, to options where end use of other energy vectors are more prominent, 
with various scenarios in-between. The results should be fully transparent and open to the public. The scenarios 
should estimate the total energy usage across all end-use sectors, e.g. Industrial & Commercial, Residential, 
Transport, and should detail at a minimum:  

• Renewable generation capacity (MW of capacity and MWh of generation), 

• Thermal generation and other secondary generation methods (MW of capacity and MWh of 
generation), 

• Battery storage required (MW and MWh of capacity and every MWh utilised), 

• All other storage (MWh including seasonal hydrogen storage), 

• Model all energy system losses, 

• All other infrastructure required to provide a reliable consumer service at times of maximum stress. 
By undertaking this, we can work out what net-zero options will be the cheapest. We can understand what levels 
of curtailment the system might face and therefore what options (including hydrogen) can be used to negate 
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this. By knowing that, we will know how much hydrogen will be produced and what it can be used for, for 
instance if more hydrogen is needed than say for secondary electricity production, what will it be used for? 
This should demonstrate what capacity of renewable generation that the electricity grid can accommodate and 
then we can compare this with the total renewable capacity of Ireland (onshore and offshore). This will enable 
more informed decisions about the use of, say, offshore renewable capacity for direct hydrogen production that 
can be used in mobility, other applications and then for export (i.e., Ireland has more renewable generating 
capacity than the electricity network can accommodate). 
Unless we have this level of publicly available analysis, we are planning in the dark. But with this knowledge of 
what Ireland’s net-zero system should look like we can plan today to make that future happen. If this means that 
more energy is created from say now to 2030 (see the question in this sub section), that is less important than 
making sure we deliver as a country the correct net-zero system (93 HMI). 
 
Notwithstanding the economics of hydrogen electrolyser utilisation, and providing sufficient hydrogen supply, 
hydrogen production has the ability to complement Ireland’s renewable electricity targets of 80% by 2030, using 
curtailed or constrained volumes of electricity to produce hydrogen. Therefore, this is making use of energy 
which would otherwise be wasted (96 Indaver). 

 
Avoid over-incentivisation over other sustainable technologies, utilise support mechanisms that “lift all boats” 
equally (97 IRBEA). 

 
Develop supporting schemes to acquire green H2 generators powered by wind farms. Prioritise efforts on wind 
farms that are commonly impacted by curtailing (101 SGS). 

 
In many cases, direct electrification using renewable energy, along with energy efficiency, will be a faster and 
more cost-effective solution to decarbonising the energy system than using green hydrogen. Important 
considerations include: 
• Focusing efforts on hard to abate sectors as end users. 
• Locate electrolysers close to the point of use. 
• Concentrate on locating electrolysers in areas where there is a higher level of power constraint and grid 
congestion to capture energy that would otherwise be wasted. 
• Use domestically produced energy rather than importing and losing energy on transport (104 EIH2). 
 
Market forces will decide which is the optimum use of energy. Public funds and policy supports should be 
directed at projects/pathways which demonstrate the strongest ROI as determined by robust CBA 
methodologies. Technology/option neutrality should be maintained in assessing pathways as required by EU 
state aid guidelines. In providing funding/policy incentives to potential projects, government should clearly 
articulate its evaluation criteria, particularly for in terms of readiness in three criteria categories: 

i. Financial:capitalization, economic viability, commercial market acceptance;  

ii. Technical:relevance, merit, approach, execution plan; and  

iii. Programmatic: legal structure, environmental attributes, regulatory status. Strict adherence to 
these criteria will enable ESG-focused infrastructure capital markets to efficiently and 
competitively risk-price the cost share capital (debt and equity) necessary formed alongside 
government funding or other supports (110 New Fortress Energy). 

 
The primary role of hydrogen given Ireland’s significant wind power potential is maximising the integration of 
high wind levels into the energy system to deliver a net zero energy system. Oftentimes this will result in 
renewable electricity production which would have otherwise not been accommodated onto the power system 
or received a route to market. Whilst green hydrogen is less efficient than direct electrification, its role in 
supporting wind in a high renewable future power system should be the primary driver of its development. This 
coupled with hydrogen's utilisation in sectors where electrification is not suitable will displace fossil fuel demand 
and drive down emissions. It is the decarbonisation of these sectors which should be optimised with the roll-out 
of hydrogen production and demand support (113 Wind Energy Ireland). 
 
The Climate Change Advisory Council, in its response to the announcement of Group 1 emission ceilings, noted 
that “There is concern that the current timelines for delivery of core measures within the Climate Action Plan 
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are too long and the procedures to facilitate the delivery of these measures are not progressing quickly enough. 
The most impactful measures must urgently be prioritised and accelerated at a rate not previously foreseen. 
“Emissions from electricity production were higher in 2021 at 331.00 gCO2/kWh, than in 2020. This increase in 
emissions in 2021 compared with 2020 was driven by increased use of coal and oil for electricity generation 
(EPA, 2022). Until electricity production is fully decarbonised, using green hydrogen to decarbonise the other 
Group 1 Sectors of the economy should not be avoided. As the Climate Change Advisory Council has noted, 
energy efficiency measures are not progressing quickly enough. Given the current evidence of accelerating 
climate change, direct use of green hydrogen as a fuel that is low or ultra-low carbon to produce, and zero 
carbon in use, should be viewed as a priority. If implemented correctly in Ireland, Hydrogen should not increase 
the overall level of energy used in the economy in the short term. In the short-term utilising hydrogen produced 
from renewable sources makes the entire system more efficient as the amount of dispatch down electricity can 
be greatly reduced and redirected to other areas of the economy. In the long term an electrified energy system 
using hydrogen as an energy buffer will be more efficient (and therefore require less energy than the equivalent 
energy system using fossil fuels). The sector coupling of a highly electrified energy system which means the scale 
up of renewable wind (onshore & offshore) and solar (domestic & industrial), electric passenger vehicles, heat 
pumps for domestic heating, etc, will still require energy storage, in the form of batteries, interconnection and 
the use of hydrogen and its electrofuels. A separate point is that the total amount of energy used in the economy 
is expected to increase, due to the buildout of large datacentres and to a lesser extent domestic economic 
growth which require more energy than not having them. Suggest that policy mechanisms should incentivise 
(and fund) the most efficient decarbonisation solutions for each end user seeking to move away from fossil fuel 
(118 Hydrogen Ireland Associations). 
 
The transition to electrification from renewable sources delivered direct to end users should be prioritised with 
corresponding investment in the grid, with H2 among a number of other sources to be considered as 
augmentation to curtailment. H2 should only be considered for the hard to abate sectors such as marine 
transport and HGV (120 Hexicon). 
 
The best use of electricity is direct electrification: 

• Incentivise efficient decarbonisation – provide capex and opex supports should only be provided for 
end users to decarbonise using hydrogen where electrification is infeasible 

• Adhere to priorities within EU ESI strategy: 
o a more circular energy system with energy efficiency, 
o a greater direct electrification of end-use sectors, and 
o the use of renewable and low-carbon fuels, including hydrogen, for end-use applications 

where direct electrification is not feasible (121 ESB). 
 
In many cases, electrification (including the implementation of energy efficiency measures) will be a faster and 
more cost-effective solution to decarbonising the energy system than using hydrogen. As we have outlined 
above, the use of hydrogen could be vast in Ireland, but it will not be the best solution everywhere. The transition 
to hydrogen, and the decarbonisation of the energy sector in general, will be about using energy in the right 
way. We would challenge the presumption in the consultation that increasing energy use is inherently 
negative. SSE commissioned a report by LCP to assess the cost comparison of a renewables centered energy 
system (including green hydrogen production and power amongst other assets), compared to the current 
trajectory. This report calculated that this approach could provide the GB consumer cost savings of over £48bn 
between now and 2050, relative to the current trajectory envisaged, with a further £28bn of benefits accrued 
through to 2060 to reach £76bn in total. This provided sufficient energy security from renewable generation and 
low-carbon flexible generation but requires a ‘whole system’ view to achieve the benefits. 
Considering/developing elements of the value-chain for hydrogen in isolation may seem less economically 
efficient than other low-carbon solutions but combined with a ‘whole system’ view for the power sector, will 
result in system-wide cost savings when compared to other trajectories for achieving net zero. SSE is undergoing 
similar analysis for the Irish market, which will be shared once complete.  
SSE Recommendation: Gov strategy should not include any simplistic recommendations i.e. not to include 
overall energy usage, but instead should look at the overall value chain proposition (123 SSE). 
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SECTION - HYDROGEN SUPPLY 

11 WHAT IS THE RENEWABLE ELECTRICITY POTENTIAL THAT DOES NOT HAVE A ROUTE TO MARKET 

FROM CONVENTIONAL GRID CONNECTIONS? COULD THIS BE USED FOR GREEN HYDROGEN 

PRODUCTION? 

Only if a long-duration storage solution is in place to cope with intermittency (2 Beringa). 
 
Onshore Wind – c.2,000MW under development in Co. Mayo alone with no EirGrid plan. Various hydrogen plants 
are in early stage development in Co. Mayo with one planning application lodged to date. Floating offshore wind 
in the Atlantic Ocean. This would involve wind farms and energy plants/hydrolysis plants to feed H2 directly into 
ships. Little or no offshore grid will be available in the West of Ireland in the medium term pending the 
development of electric cables using superconductors (12 Atlantic Economic Corridor Business Forum; 14 Sligo 
Chamber of Commerce and Industry). 
 
Power cost inputs: 

• Under the marginal production model, production is only initiated when the price of electricity is low 
enough to allow the green hydrogen to be commercially competitive with available alternatives for the 
use case. Feasibility on such schemes generally sees green hydrogen linked with a renewable energy 
asset with the express goal of utilising excess energy that cannot be sold to the grid – or would be better 
converted to green hydrogen than sold at the available spot price on the grid. This model implicitly ties 
the production model with the use case – which is generally to support grid optimisation and demand 
requirements – thereby improving the effectiveness of renewable energy generation for grid 
development. This model will also take a longer view on the payback of the capital investment and/or 
require that investment to be significantly subsidised.  

• Finally, this model would require optimised storage solutions to enable meaningful control measures 
to manage the downstream demand for the hydrogen product. In contrast, the 24/7/365 model means 
that hydrogen production incurs the prevailing power costs in the market. This creates potential 
volatility in underlying cost and may also require production to cease in the event costs rise too high.  

• Power costs can be hedged however, and supply can be directly linked to renewable assets, via a 
contract for difference mechanism with a renewable energy developer. This effectively locks in the 
power demand and power price, allowing for less volatile commercials. 

• GH production at Bremore Port is assumed to be supported by a contract for difference price per MWh 
of €65, entered into with a wind asset developer on the island of Ireland. It should be noted that the 
€65 per MWh assumption represents the prevailing available rates for such power purchase 
agreements in Ireland in 2021. It is possible over the coming decade and certainly towards mid-2030, 
that prices could be considerably lower.  

• However, the modelling at this stage maintains the €65 per MWh assumption for the ultimate 
configuration as there are a number of factors that could influence power prices (up or down) over the 
coming years (13 Bremore). 

 
Ireland possesses a huge supply of offshore wind energy generation potential, but has a low local electricity 
demand. In addition, the best resource locations (with higher offshore wind generation potential) are far from 
the most populated areas (demand), and therefore, there is poor grid connection between where the electricity 
is produced, and where it is consumed. For this reason, hydrogen may present an alternative route to market 
both for transporting energy to the where demand is, but also in creating local demand near the hydrogen 
production which would enable higher renewable capacities, increasing attractiveness of projects (20 ABL 
Company- OWC). 
 
The delivery of this ultimate solution will take many years and in the interim, as we grapple with an escalating 
energy security crisis we need to develop our onshore wind powered hydrogen production as a critical part of 
the process for the short and medium term (21 ABO Wind Ireland). 
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The creation of a regulatory pathway for decoupled Hydrogen production in the absence of either a grid or gas 
connection allows for the use of a virtual pipeline structure to deliver Hydrogen collected from decentralised 
production to a regional processing centre where transmission and distribution connections can be tasked to 
either upgrade or blend as the local networks dictates. In the case of Offshore, it will require a separate landing 
site for Hydrogen in order to avoid the potential pitfall of assuming that the existing network can deliver the 
capacity (22 Aergaz). 

 
The answer to this question is dependent on the broader hydrogen strategy Ireland decides on. If a location has 
strong renewable electricity potential but lacks a route to market it is likely due to constraint issues on the 
electricity grid. Therefore, the electrolyser could likely be directly connected to the RES-E asset and the 
commercial viability of the project would depend more so on the off-taker and transport costs rather than the 
availability of grid capacity. Many of the heavily constrained areas of the network are on the west coast, 
especially the north-west, although all areas of the country can be affected. There would be relatively few large 
demand sites for green hydrogen in those regions, however, if green hydrogen injection into the gas grid was 
possible then production on those sites may be a viable commercial opportunity (26 BnM). 
 
Where all of the generated green power could be consumed by an electrolyser at a particular site, in cases where 
there is no electrical grid connection available, then it makes business cases more viable since the hydrogen 
production asset can be utilized to it’s full capacity, notwithstanding the variability of the renewable electricity 
produced at that site. However, the end-use for the hydrogen still needs to be considered, in which case the 
location of the site that is isolated from the electrical grid would either need to be in a location where there is 
hydrogen demand and transport by road is viable from a cost perspective, or a local connection to the natural 
gas grid is possible (27 BOC Gases Ireland). 
 
Renewable energy supply is highly correlated (within source type). Solar in any part of the country is correlated 
with solar production everywhere else but Solar is most available when there is low demand. Similarly, Wind 
availability is tightly correlated across the county while Wind and Solar are negatively correlated (as it is windier 
in Winter than Summer). Wave is more independent, but when it is windy there are also waves. All this points 
to an electricity supply system that will at times be producing far in excess of what we need. All of that excess 
can provide the electrons that Hydrogen electrolysis needs. 
Dedicated Green Hydrogen production seems unwise unless there is no available transmission capacity to feed 
the electricity onto the national grid. However, weaknesses in the national transmission grid should not act as a 
bottleneck on maximising potential renewables. Existing Marine Area Consents are contingent upon receiving a 
Grid Connection Assessment. It may be necessary to create an alternate route to planning and deployment for 
offshore windfarms which are feeding Hydrogen electrolysis projects where there is no existing transmission 
capacity for integrating the electrical potential of the windfarms onto the grid. 
There are some novel use cases (such as the pyrolysis of plastics and bioplastics) that can also produce hydrogen 
(and syn-fuels for aviation) as an alternative to burning waste in thermals plants which may have potential to 
reduce emissions by creating other fuels that are alternatives to fossil fuels, or mitigate other environmental 
problems. 
However, other uses (such as biomass-> Hydrogen) are likely to be highly inefficient uses of the material) (29 
Chambers Ireland).  
 
The limiting factor for wind or solar is grid capacity. This capacity will take years to build. Certain locations in 
Ireland like the west coast will achieve large scale additional renewable capacity via hydrogen into the gas grid, 
or distributed via other methods. (32 and 84 Constant Energy). 

 
Increasing levels of onshore wind and solar with the addition of offshore wind capacity towards 2030 will result 
in significant periods of oversupply in the electricity market. For new assets, reducing the interplay between 
levels of oversupply and dispatch down and the extent to which compensation is paid for redispatch will be the 
key issues that determine their choice of a route to market. For existing, out of support assets, power price 
formation will be a key concern. Hydrogen provides a potential route to market for these assets and can be a 
key enabler of offshore wind later in the decade. The potential capacity of renewable electricity is significant 
when the offshore area is considered. The capacity that could be installed in the offshore area far exceeds 
Ireland’s electricity demand. However, the production of green hydrogen may not be the most economical use 
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for much of this electricity. A full cost benefit analysis should be undertaken to determine whether the 
production of green hydrogen or increased interconnection offers the most economical use for excess capacity 
(41 Energia). 

 
Beyond the 2030 80% renewable electricity target for the Irish market and beyond the potential green hydrogen 
demand of the Irish market, the opportunity for further offshore wind developments for green hydrogen 
production, which wouldn’t have a grid connection route to market, is enormous. When floating offshore wind 
is considered, the offshore wind opportunity is potentially greater than 70GW in size and the route to market 
for that opportunity is to export green hydrogen (50 Galetech). 

 
In the introductory section it is claimed that hydrogen made from grid electricity has “low to zero emissions 
depending on level of renewables on the grid”. This should be in fact “zero to very high” emissions depending 
on level of renewables on the grid. 
Producing hydrogen from the grid when there are high levels of fossil fuels is even worse than producing it from 
fossil gas directly. 
In addition all forms of fossil fuel produced hydrogen, including so called “blue hydrogen” should be labelled as 
at least “high” emissions. The only forms of hydrogen production which should be supported are hydrogen made 
directly from renewable sources or hydrogen made from grid electricity when the grid is meeting demand with 
renewables and can take no more renewables (54 Green Party Energy Policy). 

 
HUI recognises Ireland’s priority for green hydrogen but believes that excluding non-green means of hydrogen 
production will significantly slow down its development of a hydrogen economy. As we have stated previously, 
switching to a hydrogen economy involves much more than just hydrogen production. It is necessary also to 
consider the need for transportation and storage, and a massive investment in infrastructure as most devices 
using carbon-based fuels will need to be modified to use hydrogen. If that hydrogen is not available, the 
infrastructure upgrades cannot be done. 
HUI is an active participant in the energy market, yet we are unable to answer this question because we are 
unaware of renewable energy sources that do not have a route to market through conventional grid connections 
(55 and 56 Hydrogen Utopia International). 

 
Grid connection should always be considered as the priority RTM for renewable energy due to System and 
Pathway Loss. Hydrogen shipped to a secondary process to create electricity will result in a higher cost and 
reflected in the price for electricity to end users. Hydrogens primary role is as an augmentation to curtailment, 
and a direct energy source in hard to abate sectors (64 KFO). 
 
Due to the established nature of the onshore wind industry in Ireland it can play a pivotal role in the early phases 
of green hydrogen development and the corresponding development of a green hydrogen economy. Lead times 
to deliver an onshore wind farm are considerably shorter than offshore wind and in parts of the country, the 
performance of onshore wind is equivalent to that of an offshore wind project. This combined with the lower 
operating costs means the onshore wind enjoys a lower levelized cost of electricity than offshore wind. 
Electricity is a critical component in the production of green hydrogen via electrolysis. In order to ensure the 
efficient use of Government funding as part of a Green Hydrogen Strategy, projects with a low levelized cost of 
electricity should be prioritized in terms of financial and regulatory support. However, this does not come 
without its challenges. Another concern which Mercury wishes to highlight is the current prevention of 
renewable energy developments and private generators from directly supplying energy to customers – rather 
than through the national power grid. At present, private wires may only be established where the distribution 
system operator refuses a request for a connection to the grid network – and where the energy regulator has 
provided consent. Mercury is not aware of practices in Ireland where this has occurred to date.  
Furthermore, the Electricity Directive (2009/72/EC) provides an opportunity for a private wire system to be fully 
utilised across EU Member States – however, to date, the Irish Government have not fully transposed this 
particular provision within national legislation. Mercury notes that the European Commission has referred 
Ireland to the European Court of Justice in this regard. A public consultation in relation to the usage of private 
wires was expected in the first half of 2022, however we understand that this has regrettably been delayed. 
There is no doubt that the facilitation of private wires will greatly reduce the restrictions many onshore wind 
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and solar developers currently face, when considering co-location with hydrogen electrolyser production 
facilities. 
Mercury Renewables Priorities: Promotion of Onshore Wind Energy 
1. Ensure that the Green Hydrogen Strategy places a strong emphasis on the promotion of onshore wind as a 
key facilitator of the first phase of green hydrogen production in Ireland. 
2. Follow through on Government commitment to hold a public consultation into the usage of private wires. 
3. Execute the full transposition of the Electricity Directive (65 Mercury Renewables). 
 
For 2022 we estimate 556 MW curtailed wind does not have a route to market (as it is curtailed),equivalent to 
1,460GWh. The assumptions are Installed Capacity (MW):  4,630; Capacity factor 30%; Curtailed Ratio: 12%. 
Depending on how this is distributed it could be used for green hydrogen production. There may be locations 
where there is insufficient curtailment to justify a connection and hence the full 556 MW may not materialize 
(67 Nephin Energy). 

 
It is our view that there is potential to produce green hydrogen from renewable electricity and utilise as required 
within the state or export hydrogen via ports/ shipping (70 Port of Cork). 

 
Given Ireland’s significant offshore wind potential but modest electricity demand, in RWE’s view there is a 
significant opportunity for Ireland in maximising offshore wind and seeking to produce green hydrogen for 
export to mainland Europe. As Ireland is somewhat late in developing its Hydrogen Strategy, we would argue 
that this export opportunity should be a considerable focus so that Ireland does not lose out. 
We very much welcome the recent 2GW increase in the target for offshore wind to 7GW by 2030 and suggest 
this may act as a precursor to the additional volume potential from Ireland’s Atlantic coast and future offshore 
resources. However, for the avoidance of doubt, we do not advocate an approach that is solely restricted to 
using renewables with constrained grid (72 RWE). 
 
In the introductory section it is claimed that hydrogen made from grid electricity has “low to zero emissions 
depending on level of renewables on the grid”.  This should be in fact “zero to very high” emissions depending 
on level of renewables on the grid.  Producing hydrogen from the grid when there are high levels of fossil fuels 
is even worse than producing it from fossil gas directly.  In addition all forms of fossil fuel produced hydrogen, 
including so called “blue hydrogen” should be labelled as at least “high” emissions.  The only forms of hydrogen 
production which should be supported are hydrogen made directly from renewable sources or hydrogen made 
from grid electricity when the grid is meeting demand with renewables and can take no more renewables (75 
Sonia Hecius). 

 
Cork and Ireland have huge renewable energy resources and can act as a de facto floating offshore wind and 
hydrogen hub for the Irish and Celtic Sea with over 75GW offshore wind potential. Current projects underway 
will generate 28GW electricity from that potential. Solar and onshore wind are also significant to our renewable 
energy potential. However, Ireland’s constrained electricity grid was only able to accommodate 4.2GW of 
onshore wind in 2020. Increasing grid capacity is essential to ensuring we can accommodate the renewable 
energy needed to decarbonise. The development of green hydrogen production facilities can create a route to 
market from our wind resources, allowing the country to capitalise on its economic potential while addressing 
climate and energy security concerns. Further, for solar and onshore wind farms without grid connection, the 
electricity generated could be converted to hydrogen and supply a hydrogen valley. Hydrogen production should 
work in parallel with electricity production (85 Cork Chamber). 
There is significant renewable capacity that could and should be harnessed for hydrogen production; this all 
needs to be planned and developed as an integrated secure zero carbon system with: 

• Large-scale renewables producing electricity and hydrogen 
• Grid-connected electrolysers which provide smart, fast acting flexible demand 
• Geological hydrogen storage 
• Zero carbon dispatchable (hydrogen) power generation. 

To reach a Net-Zero energy system for Ireland based on close to 100%, indigenous renewable sources will likely 
require at least 30GW capacity of offshore wind equivalent electricity generation, the majority of which will 
necessarily be delivered by floating offshore wind facilities (87 Engineers Ireland). 
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EEI’s proposed offshore projects are based on existing without a grid connection. The wind energy would be 
used to produce hydrogen which could be sent to shore by pipeline or by tanker. Alternatively, the energy could 
be exported as power to a hub where conversion to hydrogen would take place. From there hydrogen could be 
transmitted to market by pipeline or tanker. These options will, combined with the availability of hydrogen 
storage, assist in reducing the need for natural gas in power generation, when compared with the current 
situation where on days with low wind generation, Ireland is almost fully dependent on gas and coal for 
electricity. (88 Enterprize Energy). 

 
SFPC’s plans for capitalising on route to market opportunities for floating offshore wind are aligned to Europe’s 
plans and the port have defined 5 realistic routes to market for green hydrogen from floating wind and 
alternative fuels in the short to medium term if the right national and European supports are put in place: 
Irish domestic requirement: In the short-term there are route to market opportunities for supplying the 
refuelling of hydrogen buses and other heavy-duty transport. Hydrogen fuel cell buses are already in operation 
in Dublin with the National Transport Authority (NTA) and Bus Éireann recently unveiled three of the new 
hydrogen-fuel- cell-electric double-deck buses which are already being used on commuter services in the 
Greater Dublin Area. The early deployment of hydrogen vehicles is proving successful and an increase in demand 
is likely. 
The decarbonisation of Ireland will require transforming the gas networks and will facilitate the injection of 
green hydrogen produced from floating offshore. SFPC is well connected to the >14,000km of gas network 
pipeline spread across the country and also connected to the UK and EU. The high quality of the existing gas 
network is a significant asset. The opportunity this offers to widely distribute hydrogen over long distances at 
limited margin cost is a gift unavailable to many other countries. Green hydrogen from offshore floating wind 
with an interconnected pipeline network provides energy security for Ireland, and for the EU (89 ERM/Shannon 
Foynes Port Company). 

 
Given our offshore resources, the potential is enormous – once floating offshore wind comes on stream at the 
turn of the decade, it is expected that much of this could be used for green hydrogen production. This is already 
evident in more mature hydrogen economies such as Scotland (91 Galway Harbour Company). 

 
Ireland will need dedicated renewable electricity (from offshore/onshore wind and solar) to meet its potential 
for green hydrogen which the SEAI has identified at 90 TWh (92 GNI). 

 
Of the mature renewable generation technologies, offshore wind is well-suited to deliver a large proportion of 
the recently-announced 2 GW target for green hydrogen production by 2030. The 2030 timeline is largely 
consistent with planned offshore wind project developments in Irish waters. 
Conversion of offshore wind-generated electricity to green hydrogen may be carried out (a) offshore close to 
the location of the wind farms, or (b) electricity may be transmitted onshore and hydrogen generated in onshore 
conversion stations. Onshore hydrogen conversion may take place behind the point of grid connection of the 
wind farm, i.e. an integrated wind power-hydrogen plant, or via separate electrolysers located elsewhere on the 
power system. Onshore power-to-hydrogen conversion technology is proven with many plants in operation 
throughout the world, whereas fully marinized electrolyser systems for shoreside or offshore deployment are 
still in the research and development phase (94 H-Wind project). 

 
The recently agreed Sectoral Emissions Ceilings have increased Ireland’s offshore wind target for 2030 from 5 
GW to 7 GW. Even with the full utilisation of existing electricity grid infrastructure and through hybrid grid 
connections and interconnectors, this will be extremely challenging to meet. It is likely that renewable projects 
for hydrogen production as well as electricity will be necessary to meet government targets. However, at this 
stage, it is difficult to develop a business case for new hydrogen dedicated renewable projects. EirGrid’s Shaping 
our Electricity Future (SoEF) sets out detail on what is needed in terms of transmission network reinforcement 
to deliver 5GW by 2030. The new target therefore requires an update to SOEF (95 IBEC). 

 
As well as generation that does not have a route to market due to grid connection issues, it is also important to 
consider hydrogen produced through biomass gasification. Biomass gasification uses a controlled process 
involving heat, steam, and oxygen to convert biomass to hydrogen and other products, without combustion. The 
biogenic fraction of waste is categorised as biomass under the Renewable Energy Directive (RED). In the UK, the 
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Hydrogen BECCS Innovation Programme supports technologies which can produce hydrogen from biogenic 
feedstocks and be combined with carbon capture. 
In Phase 1, BEIS offers up to £250,000 of funding per project to develop project proposals aimed at delivering 
commercially viable innovative hydrogen BECCS technology solutions across categories. The scope includes the 
optimisation of biogenic feedstock, including waste, for use in advanced gasification technologies. There is merit 
in exploring its applicability in the Irish context, especially with respect to an industrial hydrogen cluster model 
with the potential to capture carbon (96 Indaver).  

 
Offshore wind and other “stranded” generation could be used at levels exceeding Irelands overall energy 
demands (97 IRBEA). 
 
Direct connections to onshore and offshore wind farms and solar farms appear to be the most obvious ways to 
power hydrogen supply, but there are other options. Wind farms with grid connections and electrolyser would 
have two routes to market and the ability to export electricity at a more constant rate. As the overall electricity 
grid decarbonises, grid powered electrolysers will be more capable of producing low-carbon hydrogen. This is 
already possible at certain times of day. Curtailment is also a potentially useful source of electricity, but given 
the infrequency of curtailment, its use at scale could lead to low electrolyser capacity factors, and difficult 
business cases. Proposals for approaches to de- risk hydrogen production are to: 

1. Mandate low-carbon hydrogen production targets, for example using power purchase agreements. The 
low-carbon credentials of the hydrogen must be measurable by a scheme such as CertifHy. 
2. Create stable, reliable demand for hydrogen in hard-to-abate sectors by: 

a. Fully implementing the EU’s Alternative Fuel Infrastructure Requirement for regular gaseous and liquid 
hydrogen filling along the TEN-T network, 
b. Building out and expanding the planned NI-ROI East and West coast hydrogen corridors, 
c. Incentivising gas-fired turbine/engine operators to introduce hydrogen to their fuel mix and gradually 
increase the content. 
d. Expanding supports for zero emissions heavy duty vehicles 

3. Provide green hydrogen price support through instruments like contracts for difference (CfDs) or similar, 
4. Have clearly defined positions on safety and certifications, 
5. Speed the planning process for all energy and transportation infrastructure (100 University of Galway). 
 

 
Offshore installations with on board H2 generation provide a faster path to green H2 than conventional offshore 
wind as infrastructure development is reduced. Fast path to planning permits is a must for these types of 
installations. (101 SGS) 
 
Ireland has vast renewable energy potential, with technologies including solar, onshore wind and offshore 
currently being deployed. There has been 2.33 GW of solar auctioned off in RESS1 and RESS2 and Eirgrid have 
indicated that it will be possible to connect 5GW of offshore wind along the East Coast by 203037. However, 
Irelands electricity network is currently quite constrained, with only 4.2GW of onshore wind connected in 2020. 
Ireland has +75GW of “economically recoverable” offshore wind resource and there are projects underway to 
create electricity from 28GW of that energy. Ireland needs to create additional grid capacity and develop green 
hydrogen production facilities to utilise this wind resource, address climate change and capture the economic 
opportunity. This parallel approach enables the supply of electricity for direct electrification and electricity 
export and the production of hydrogen for the decarbonisation of hard to abate sectors, supporting the grid at 
times of low wind and the export to the EU. 
In addition, green hydrogen could act as a captive off-taker for onshore wind and solar farms which cannot get 
a grid connection. This would be a behind the meter connection whereby instead of using electrons to move 
energy, molecules would be used to move energy. The hydrogen produced could supply a hydrogen valley, be 
injected into the natural gas transmission network, or be transported via road using tube trailers. This would 
enable Ireland to increase its onshore wind penetration, whilst also enabling the decarbonisation of hard to 
abate sectors. A connection like this could also be used to increase the energy security of the electricity network, 
whereby the electrolyser is also connected to the grid allowing it to provide grid services. 
This connection method would enable the full exploitation of existing grid infrastructure and specifically the 
utilisation of hybrid grid connections (104 EIH2). 
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The potential for offshore wind generation in Ireland far exceeds domestic consumption and existing and 
planned electricity interconnectors. The production of green hydrogen for domestic consumption but in 
particular for export is considerable with countries such as Germany being logical importers of green hydrogen 
produced in Ireland. Germany has already announced an agreement with Canada to supply hydrogen (110 New 
Fortress Energy). 
 
Firstly, it is important to note that a strong electrical grid is the foundation on which a renewables-based energy 
system relies upon. Investing in the grid- installing new connections for renewable capacity and reinforcing the 
wider backbone of transmission and distribution networks is a no-regrets decision in pursuit of the climate action 
plan.  
Given Ireland’s significant offshore wind power potential and the fact that overcapacity and market oversupply 
are features of decarbonised power systems, offshore wind is a candidate for off grid production of hydrogen. 
Whilst hydrogen can have a role as a route to market for high levels of offshore wind power, the optimal strategy 
to achieve a secure and integrated energy system should comprise of the following elements: 

• Holistic design of power system with large scale renewables producing electricity for direct use 
as well as for H2/e-fuel production  
• Grid-connected electrolysers which provide smart, fast acting flexible demand  
• H2/e-fuel storage  
• Zero-carbon dispatchable power generation  

It is important to optimise the use of existing infrastructure to ensure value for Irish citizens:  
• Exploit the full potential of the grid using hybrid connections for all renewable projects.  
• Enable existing, out-of-support windfarms to produce renewable H2, something that would 
not be permissible after 2027 under the current draft of the European Commission Delegated Act on 
Additionality (113 Wind Energy Ireland). 

 
There are 7GW of fixed bottom offshore wind looking to get an electricity grid connection on the east and 
southeast of Ireland, Arklow Bank, Dublin Bay & Carensore has a limit of the amount of GW even after 
interconnection. Therefore, in the existing pipeline of project GWs of wind does not have a route to market from 
conventional grid connections that could benefit from options to produce green hydrogen rather than building 
congested electrical cables. 
To fully decarbonise via electricity and renewable hydrogen we need circa 30GW+ of “offshore equivalent 
renewables”, this will require floating offshore wind in the main.  
Ireland’s renewable resources, according to SEAI are 70GWelectricity and others estimate over 500GWe. If 
harnessed, are multiples of our energy requirements for decarbonised economy (which is about 5GWe). 
Ireland needs to accelerate the planned trajectory for development of Irish renewables, particularly offshore 
wind.  This requires: 

• Exploiting the full potential of existing electricity grid infrastructure and specifically the 
utilisation of hybrid grid connections and interconnectors. 

• Setting development targets in line with climate action and energy security needs and 
develop infrastructure to deliver this rather than limiting development to the current 
available infrastructure. 

• Enable development of renewable projects for hydrogen production as well as electricity. 
There is significant renewable capacity that could be harnessed for offgrid production of Hydrogen, however, 
optimal strategy for a SECURE integrated energy system is: 

1. Holistic design of power system with large scale grid connected renewables producing 
electricity for direct use as well as for Hydrogen production 

2. Grid connected electrolysers which provide smart, fast acting flexible demand 
3. Hydrogen storage at scale (TWhr) 

Zero carbon dispatchable power generation (118 Hydrogen Ireland Associations). 
 
Grid connection should always be considered as the priority RTM for renewable energy due to System and 
Pathway Loss. H2 shipped to a secondary process to create electricity will result in a higher cost and reflected in 
the price for electricity to end users. H2's primary role is as an augmentation to curtailment, and an energy 
source in hard to abate sectors (120 Hexicon). 
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Ireland’s total renewable generation potential far exceeds the level of energy that must be harnessed to fully 
decarbonise the nation. The level of development that will be required to reach this primary climate policy goal 
must go beyond direct electrification alone. Policy support is required to ensure the development of further 
wind projects that will primarily serve the demand for green Hydrogen to facilitate the decarbonisation of the 
wider economy. 
Our internal analysis suggests that more than 30 GW of offshore wind equivalent renewables is required to 
decarbonise the Irish energy system through both direct electrification and indirect through the supply of 
renewable hydrogen. This does not account for the potential demand that will likely arise for to supply the 
shipping and aviation industry or indeed the export potential of hydrogen. The opportunity for Ireland is 
enormous provided the right policy framework is employed. 
The cornerstone to unlocking this carbon free energy independent future for Ireland is to greatly expedite our 
ambition in renewables, especially offshore wind given the vast Irish resource. The following steps should be 
taken to allow this future to become a reality: 

• The bulk of this development will comprise of floating offshore wind, making it a critical technology for 
delivering this future, and must be supported accordingly. 

• Development targets and corresponding supports must be set to meet the requirements of the carbon 
budgets and Ireland’s long-term energy security rather than limiting development to available 
infrastructure 

• Grid infrastructure planning needs to be developed to meet these higher targets and become an 
enabler of development rather than a barrier. 

• Every step should be taken to maximise the use of the current grid infrastructure while more 
infrastructure is being development to meet these augmented targets. Most crucially, steps to facilitate 
hybrid connections must be accelerated; the quickest and most cost-effective pathway to connecting 
more projects. 

• A support mechanism should be established to secure a route to market for renewable projects for 
hydrogen production along with electricity. 

The recently announced 2 GW of additional floating offshore wind must be incorporated into EirGrid’s plans. We 
would argue that the power from the 2 GW of additional offshore wind following the recent Government 
announcements on Sectoral Emissions Ceilings should not be tied to the point of landing for the production of 
hydrogen but rather is made available to locations best suited to the production of green hydrogen by means of 
adequate grid connections. 
Ireland’s extensive offshore wind resource would allow for off grid production of hydrogen. Nonetheless, to 
deliver the most effective and secure net zero future energy system a whole system approach should be taken. 
This should include: 

• Holistic design of power system with large scale grid connected renewables producing electricity for 
direct use as well as for hydrogen production to enable an integrated energy system 

• Grid connected electrolysers which provide smart, fast acting flexible demand 

• Hydrogen storage 

• Zero carbon dispatchable power generation (121 ESB). 
 
 
The production of hydrogen from renewable energy in areas where grid connections are limited (and costly to 
develop) could significantly improve the economic attractiveness of developing these renewable 
energy,particularly where there is local demandfor green hydrogen (such as marine transport) or export 
potential. Given the relatively low electricity domestic demand in Ireland in comparison to the scale of the 
renewable resource and the limited electricity grid,weagree that there is very significant potential for hydrogen 
production from co-located (or directly linked), renewables in Ireland. Indeed given the potential for green 
hydrogen export to mainland Europe (as illustrated by our Scot2Ger project which was jointly funded with 
Scottish Enterprise as well as the potential to meet demand from shipping and,in the longer term, aviation, we 
consider that this could present a huge opportunity for Ireland (122 ScottishPower). 
 
There is an abundance of renewable generation ambition, and specifically offshore wind, in Ireland that can be 
harnessed to produce hydrogen. Due to grid constraints, however, we are already seeing limitations and delays 
on the delivery of pipelined Offshore ORESS1 projects, with longstop dates slipping to the end of 2031. It is 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 127 of 412 

anticipated these challenges will continue to feature for Offshore ORESS2 projects, which will add pressure to 
the grid through the further development of our offshore wind resources.  
Though it is sensible to rely on the electrical system as a key transport mechanism for energy generated by 
renewable sources, the grid carries with it inherent capacity and geographic constraints that limits its ability to 
act as a receiver for the full energy generation potential in Irish territorial waters. Hydrogen represents a solution 
to these limitations as it allows for energy captured from offshore wind to be stored and transported 
independently of the grid.  
Creating a route to market for green hydrogen generated through offshore wind would, therefore, maximise the 
potential use of Ireland’s offshore wind resources and deliver a greater level of energy security to Ireland and 
Europe whilst also delivering decarbonisation of domestic power generation, transportation and any other 
viable sectors. Failing to do so will result in our renewable energy and decarbonisation ambitions being limited 
well below their potential, with Ireland in turn missing an opportunity to capitalise on this considerable 
indigenous resource. If we act now to create a viable and innovative hydrogen economy, Ireland could be 
uniquely placed to benefit significantly from the European-wide drive towards net zero by 2050 (123 SSE). 

12 WHAT ARE THE MOST COST-EFFECTIVE WAYS OF UTILISING POTENTIALLY CURTAILED 

RENEWABLE ELECTRICITY OUTPUT FOR HYDROGEN PRODUCTION? 

By ensuring maximum optionality for both the electrolyser and the renewable asset i.e. ensuring both have 
access to grid and can buy/sell into the electricity market. Without having yet run the numbers, I'm suspicious 
of the idea expressed by some of the power-sector participants that electrolysers producing hydrogen are a 
solution to the problem of wind curtailment in the Irish power system. Any such electrolysers would have very 
low load factors and hence very high capex penalty for every unit of hydrogen produced. They would also require 
massively over-sized storage of hydrogen to cope with such low levels of production (2 Beringa). 

 
Create energy hubs which produce a certain amount of hydrogen from dedicated wind farms and there should 
be spare production capacity such that curtailed renewable energy can be diverted to produce hydrogen. 
However, there will need for competing sources of water. Energy hubs could be created at ports such as Foynes, 
Galway and Killybegs and at Centres of production which as Belmullet, Bellacorrick, Killala, Bunnyconnellan, 
South Sligo and other suitable locations (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of 
Commerce and Industry). 

 
The problem with using curtailed electricity for Hydrogen production directly is that it assumes that electrolysis 
is the technology utilised. In the case of a windfarm that has a 30% generation capacity factor, and is potentially 
curtailed for 15% of the time, this could mean that the electrolysers are only operating for less than 600 hours 
per year. 
PEM electrolysers are not cheap to buy or operate, they need to be kept running for as long as possible. If they 
are installed with a 1:1 ratio, i.e., for every one kW of wind output, there is a corresponding 1 KW of electrolyser, 
this means that there is a lot of very, very expensive equipment sitting around doing nothing for a considerable 
period of time, this means that the cost of the electrolysers is not amortised over the year but over the hours 
operated which leads to an extortionately high price requirement to break even. 
The use of clustering at selected grid connections where co-processing of Biogas, CO2 and Hydrogen can take 
place allows the use of non-conventional storage to avoid the need to use a 1:1 ratio, and indeed to avoid the 
need for electrolysers in some cases. 
The use of stored electricity as thermal energy allows for the recovery of electricity as high temperature steam 
which can, with the proper equipment be converted at very high efficiency rates to Hydrogen. 
The colocation of such units at strategic substations can deliver a hub and spoke curtailment solution in remote 
hub locations. While Ireland has a modern gas grid, it is by no means a fully national grid, it has limited 
penetration in rural areas, most rural areas are where renewable energy is probably going to be located, the use 
of strategic electrical grid hubs with large thermal storage systems can allow for large gulps of electricity to be 
swallowed in a short space of time at each hub and then slowly released back as a useful energy at a sustained 
rate, this ensures that the investment required is minimised due to the ability to amortise equipment over the 
entire year as opposed to when the grid is constrained and to avoid unnecessary gas grid expansion. 
The use of strategic hub points for coprocessing of Hydrogen with CO2 from Carbon Farming and Carbon Capture 
and the upgrading of Biogas to Biomethane allows for the construction of Bioenergy Carbon Capture and Use 
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(BECCU) units in rural areas, these types of facilities create high value jobs and employment in rural areas while 
also creating ‘sinks’ on the grid that can deliver ‘Power to Gas’ (P2X) efficiently by intervening in a 
curtailment/constraint area to allow for the excess power to be 
stored as thermal energy prior to processing (22 Aergaz). 

 
It is important to emphasise that utilising curtailed electricity will likely only play a minor role in the development 
of the hydrogen industry in Ireland. Fundamentally, it would be very difficult to build a commercial business case 
for developing an electrolyser to operate solely, or even to a significant degree, on curtailed electricity given 
present and predicted curtailment levels. That said as the main variable cost for an electrolyser is electricity, 
utilising curtailed electricity which can be expected to be at lower cost per unit than un-curtailed output, can 
reduce the overall cost of hydrogen production. 
A significant barrier to using curtailed electricity for hydrogen production will be the TSO dispatch systems. The 
simplest approach to utilising curtailed electricity for hydrogen production is via co- locating an electrolyser with 
a RES-E asset. This approach should be relatively straight forward, in terms of TSO and generator co-ordination, 
to utilise a proportion of the curtailed electricity of the asset in this case. However, if the electrolyser is grid 
connected the approach becomes more complex and will require consultation with the TSO and industry 
participants to develop a solution. With greater sector coupling, digitalisation, and the need to ensure security 
of energy supply, there may be opportunities in future to utilise curtailed renewable electricity output in a more 
optimal manner on a whole system basis for hydrogen production (26 BnM). 
 
BOC recognises that electricity producers will have a better overall understanding about the cost-effects of 
curtailment and thus it’s utilisation potential. Whilst curtailed electricity may provide a cheaper unit price when 
available, an important observation to share is that from our assessment a business case to develop an 
electrolyser that will primarily depend on curtailed power would be very difficult to finance. Ultimately the 
balance between sizing an electrolyser to produce an appreciable volume of hydrogen during curtailment is 
presently outweighed by the capital cost of the asset which would effectively be underutilised. (27 BOC). 

 
Electrolysis (29 Chambers Ireland). 

 
This is being examined in the context of a case study in the Poolbeg area as part of the SEAI funded ‘Poolbeg 
sector integration study17’ led by Codema in partnership with Mullan Grid, and support from DCU. This study 
will be completed in March 2023 (31 Codema). 

 
Large scale wind/solar to hydrogen is cost effective but trying to make hydrogen from curtailment will only make 
hydrogen more expensive than it needs to be unless there is a cluster of renewable projects that can develop a 
hydrogen curtailment project (32 and 84 Constant Energy). 

 
We do not feel that this is a strategic option. While it will aid hydrogen roll-out in the pilot phase, electrolysers 
are now being built at scales greater than 2MW. Many manufacturers do not envisage that less than this is 
worthwhile. Such electrolysers will ultimately require sources of power that are beyond that which would be 
possible from curtailed wind in any but the very largest onshore windfarms. Hydrogen will have a value that will 
make dedicated wind to electrolysis more realistic in the medium term (2027 and thereafter). (39 ECI). 

 
There is a trade-off between capital costs of electrolysers and associated balance of plant, the requirement for 
high utilisation and the need for cheap renewable power. 
Increasing utilisation increases the price paid for power. Relying purely on curtailed electricity is not enough to 
underpin investment in electrolyser projects, as the amount of operating hours powered solely on curtailed 
electricity would be low. Temporal matching of renewable output with renewable generation also constrains 
running hours, increasing the cost of hydrogen production. 
In light of this, a centralised approach (smaller number of larger electrolysers) is likely to be more cost effective 
than a decentralised approach involving many small electrolysers at wind farm sites. However, as we outlined in 
our discussion of principle, a centralised approach requires enough grid capacity to transport the renewable 
electricity from wind/solar farm to the electrolyser sites. A hub and spoke model (set out in Section 4.3.6) has 
the potential to resolve this trade-off between running hours and utilisation of curtailment. Electrolysers could 
be sized to alleviate dispatch down concerns of many wind and solar sites in a particular area. This maximises 
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electrolyser running hours whilst reducing wasted dispatch down renewables across numerous sites without 
overbuilding electrolyser capacity. 
It is important to note that curtailment is only one aspect of renewable dispatch down. 
As 2030 approaches constraints and market oversupply will become a much more substantive issue. Hydrogen 
production can assist in alleviating this problem. 
In light of the current connection policy for offshore wind which sets the connection point and the ownership 
boundary between the TSO and the IPP (generator) at the offshore substation platform, it will not be possible 
to connect an electrolyser for use in offshore wind driven dispatch down events on land. Placing this 
infrastructure offshore will pose significant challenges in terms of the cost of the offshore substation platform 
(or other supporting structure). Additionally, once the hydrogen is produced it must then be transported to 
shore either via a, pipeline or refuelling station at sea, with additional complexity and costs associated with 
either option. However, through the use of private wires developers can tap into the significant offshore wind 
resource, using this renewable energy to produce green hydrogen onshore. 
Consequently, it is likely that if green hydrogen production is to be cost-effective either via curtailed output or 
full load running, the sources of renewable energy with the lowest LCoEs (onshore wind and solar) should 
provide the most cost-effective production method in the medium term (41 Energia). 

 
Hydrogen should not be considered to mitigate curtailment of renewables until all direct electrification and 
energy storage options are exhausted. Ireland’s decarbonisation would be hampered if scares resources were 
allocated to hydrogen which carries a higher cost and decade long lead times (48 Flex Power). 

 
There is high potential for green hydrogen to be produced using surplus renewable energy on the electricity 
grid. However green hydrogen should be compared with other energy storage mechanisms and chosen only if 
appropriate for the need. Green hydrogen may be suitable for longer term storage and seasonal energy security 
back up, rather than for shorter term storage, due to low conversion efficiency. 
Producing hydrogen using grid electricity when that electricity comes from fossil fuels is highly inefficient from 
a carbon perspective, even more inefficient than producing hydrogen from fossil fuels directly. Therefore 
mechanisms should be in place to ensure that hydrogen from grid electricity is genuinely green, for example 
through temporal matching of hydrogen production with carbon intensity of the electricity grid (54 Green Party 
Energy Policy). 

 
In the fight against climate change, nations have committed to cutting their net level of greenhouse gas 
emissions to zero by 2050. Renewable energy technologies with zero emissions are critical to achieving this 
target. The Ballylumford Power-to-X Project at Islandmagee in County Antrim, Northern Ireland 
(https://ballylumfordp2x.co.uk/) seeks to create a full-cycle hydrogen economy using 100% renewable energy 
sources. The concept of Power-to-X will explore the provision of green hydrogen from renewable energy 
sources, utilising energy often wasted during curtailment events to create green hydrogen which can then be 
stored in underground salt caverns for use later as carbon free fuel for power generation during times of low 
renewable generation. 
The project will test green hydrogen production (noting AFCs electrolyser technology is mature but has lower 
efficiency in comparison to PEM and SOEC), storage, use as fuel for power generation and distribution via road 
to support the decarbonisation of industry and the transport sector in Northern Ireland. 
The project is of international significance and seeks to capitalise on the island’s unique position as one of the 
world’s highest producers of instantaneous grid connected wind power, whilst offering a potential solution to 
renewable energy curtailment. 
Phase one of the project will deliver a Front-End Engineering Design (FEED) to demonstrate how this first-of-a-
kind, longer duration energy storage concept will work to help Northern Ireland and the UK reach net zero 
ambitions (63 Islandmagee). 

 
Co-location of renewable energy sources, the hydrolysis plant and the end users in a hub (64 KFO). 

 
UK studies indicate that Electrolyzer technology is the most cost-effective technology for use in a curtailed wind 
scenario under the assumption that the electricity cost is not incurred (i.e., electricity cost = €0/kWh) as it would 
otherwise be lost. Within the electrolyser family the ranking is 

• Alkaline 

https://ballylumfordp2x.co.uk/
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• PEM 

• Solid Oxide 
The reported cost per MWh H2 (HHV) for electrolyzers is in the order of 

• £200/MWhr H2 (HHV) grid electricity industrial retail price 

• £70 / MWhr H2 (HHV) curtailed electricity at 25% LF (67 Nephin Energy) 
 
This is not as straight forward as it may seem, as a lot depends on the potential off takers demand profile for 
hydrogen and what hydrogen, or electricity storage is available locally. Typically using only curtailed wind is 
suboptimal in that the electrolyser cannot be used efficiently and there will be additional hydrogen storage 
requirements. This will increase the capital cost required to build a project which a developer will need to 
recover via Government support. Use of curtailed renewable electricity should be encouraged via policy, but 
electrolyser development should not be restricted only to projects using curtailed power or operating 
intermittently (72 RWE). 

 
There is high potential for green hydrogen to be produced using surplus renewable energy on the electricity 
grid.  However green hydrogen should be compared with other energy storage mechanisms and chosen only if 
appropriate for the need.  Green hydrogen may be suitable for longer term storage and seasonal energy security 
back up, rather than for shorter term storage, due to low conversion efficiency. 
Producing hydrogen using grid electricity when that electricity comes from fossil fuels is highly inefficient from 
a carbon perspective, even more inefficient than producing hydrogen from fossil fuels directly.  Therefore 
mechanisms should be in place to ensure that hydrogen from grid electricity is genuinely green, for example 
through temporal matching of hydrogen production with carbon intensity of the electricity grid.   
Where it is not feasible to connect a large volume of renewables to the electricity grid, there may be a case for 
dedicated renewables and hydrogen production which are not grid connected, however grid connection should 
be prioritised wherever possible, as renewables are most efficiently used when they displace fossil fuels on the 
electricity grid, and should only be used to produce hydrogen at times when the grid is taking as much 
renewables as it can. 
Hydrogen pipeline interconnection with the UK should not be allocated high investment, as electricity grid 
interconnectors are far more efficient at transporting energy and should be prioritised for investment.  The UK’s 
policy of encouraging blue hydrogen, produced using fossil fuels and questionable carbon capture and storage, 
makes the greenness of its hydrogen questionable. 
Hydrogen transport facilities at ports should also not be high priority, as it is likely more efficient to use the 
hydrogen as shipping fuel or aviation fuel or other value added chemicals, than to transport it out of the country 
via ports or pipelines (75 Sonia Hecius). 

 
The question of cost is of course very important in this context. The cost of electricity is the single most significant 
factor in the cost of electrolytic hydrogen production, and recent sharp declines in solar and wind power costs 
have therefore reduced the real and expected prices of renewable hydrogen. For example, utility-scale solar 
photovoltaic (PV) capital costs are 75% lower than in 2010, and electricity from onshore wind is around one 
quarter cheaper today than it was ten years ago. This has led more potential end users to look closely at whether 
renewable hydrogen is becoming a competitive way to meet their needs and reduce their environmental impact. 
Recent investments include a project to use electrolysers for the generation of low-carbon hydrogen to displace 
a share of fossil fuel-based hydrogen in oil refining and fertiliser production. 
Major Financial commitments: Most applications for low-carbon hydrogen are not cost-competitive without 
direct government support. Yet the relative costs of producing hydrogen from different sources in different 
regions, and how they will compete in the future, are unclear. 
Production, storage and transport to end users. 
Who will be the end users. 
Hydrogen comes with safety risks, high upfront infrastructure costs 
Governments Support required 
All energy carriers, including fossil fuels, encounter efficiency losses each time they are produced, converted or 
used. In the case of hydrogen, these losses can accumulate across different steps in the value chain. After 
converting electricity to hydrogen, shipping it and storing it, then converting it back to electricity in a fuel cell, 
the delivered energy can be below 30% of what was in the initial electricity input. This makes hydrogen more 
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“expensive” than electricity or the natural gas used to produce it. It also makes a case for minimising the number 
of conversions between energy carriers in any value chain. 
For example, a hydrogen fuel cell in a vehicle is around 60% efficient, whereas a gasoline internal combustion 
engine is around 20% efficient, and a modern coal-fired power plant is around 45% efficient, with electricity 
power line losses accounting for a further 10% or more. 
Comments  and predictions: 

● The quantities of low cost renewable electricity to generate the large quantities of H2 required to 
burn in gas turbines and fuel cells are significant. 

● The risk that today’s interest in hydrogen or todays Hydrogen Hype does not translate into 
sustainable deployment and instead leads to a further cycle of disappointment is very real. 

● It is prerequisite that a large scale supply chain that produces, transports, stores, etc., hydrogen is 
established. This will initially be increased  manufacture of H2 from natural gas from 2025 to 2035 
and slowly converting to using renewables to manufacture H2  from 2035 to 2045. 

● It is more likely that in early years hydrogen will be introduced to certain sections of  the gas 
network at around 5% hydrogen (79 Adrian Barnes). 

 
Grid connected electrolysis, rather than a requirement to be directly connected to renewable generation, is an 
essential to the efficient functioning of an energy system with increasing penetration of intermittent renewable 
energy, in order that (i) electrolyser capacity deployed brings system wide benefits rather than project-specific, 
resulting in greater hydrogen production potential, and (ii) hydrogen production and renewable generation can 
be independently sited where each are optimal, especially in the context of a nascent hydrogen market initially. 
However, relying on curtailment alone is very unlikely to make electrolytic hydrogen production economically 
viable or to reliably produce sufficient volumes at the outset, with the risk being this negatively impacts 
hydrogen production quantities and so security of hydrogen supply concerns, which will likely be a key factor for 
potential end-users considering switching to hydrogen technologies, therefore hampering demand scale-up. 
‘Commercial links’, such as Corporate Power Purchase Agreements (“PPA”), with suitable ‘additionality criteria’ 
for the associated renewable electricity generation (including appropriate temporal and geographic correlation, 
etc., the latter accounting for systematic grid constraints/ congestion and accounting for grid losses), is 
recommended to demonstrate the ‘renewability’ of green hydrogen. 
However, please also see our response to question 19, where we discuss the importance of due consideration 
being given to ‘level playing field factors’, including: 

(i) in an all-island context, with both the UK’s Low Carbon Hydrogen Standard ("LCHS”) and Renewable 
Transport Fuel Obligation (“RTFO”) (specifically with regards Renewable fuels of non-biological origin 
(“RFNBO”) in the latter) being applicable in NI, with NI producers having access to SEM-wide renewable 
electricity generation potential, and; 
(ii) relative to Guarantee of Origin (“GO”) criteria for electricity generation and 
consumption for purposes other than green hydrogen production (80 Mutual Energy). 
 

Although curtailed renewable electricity is significant when considered on an annual basis, in reality, as per the 
graph below showing actual curtailment data, curtailment in the current system configuration tends to be 
narrow (short-lived) and deep (large quantities). Hence if only such curtailed electricity were to be used for 
hydrogen production, it would require extremely large electrolysers, operating with low load factors and require 
extensive, storage. Thus, the overall system design objective should not be to minimise curtailment but rather 
to minimise overall end-use energy costs. To minimise such overall end-use cost in a nearly 100% variable 
renewable energy system, finding the most appropriate balance between nominal overprovision in VRE 
generation capacity and cost- effective hydrogen production, allowing for optimisation of electrolyser and 
storage capacity factors. Note that such a system will still inevitably present non-zero levels of “optimal” 
curtailment. (However: the continued availability of such low-cost, highly variable electricity may lead to 
innovation in applications other than hydrogen production.) (87 Engineers Ireland). 

 
Create hydrogen hubs which produce a certain amount of hydrogen from dedicated wind farms for local use – 
an example of this is the GH2 project planned for the Port which is seeking to generate hydrogen from curtailed 
offshore wind for a range of local users, primarily in the local and regional transport sector (91 Galway Harbour 
Company). 
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The overall cost of converting and transporting energy needs to be factored into the assessment of financial 
viability. As pipelines are a more efficient way of transporting energy than electricity cables, there may be 
renewable energy projects that are only viable (or are more viable) if they are used to generate green hydrogen 
than if they were simply exporting electricity, particularly since the electricity network has a more finite capacity 
and limited storage capability. 
Renewable electricity is difficult to store, but the production of green hydrogen and storage (including line-pack) 
would allow the production of electricity when the wind is not as productive. This may allow the possibility of 
storage of energy at a lower cost than existing models. At present, it would be difficult to drive a positive business 
case on grid connected electrolysers powered solely by curtailment due to the high capex of the electrolyser 
and low run hours due to curtailment (5-10% per annum). Since curtailment is spilled energy at times of high 
RES on the system, it is important to minimise this as much as possible. Grid connected electrolysers can provide 
a solution to mitigate the impacts of this; however, a more viable business model would be to run during times 
of both curtailment and low system prices (typically occurs at times of high renewables on the system) to find 
the optimal cost point between run hours and capex repayments. 
In a study Gas Networks Ireland supported, ran by the NTMA in 2018, the optimal run hours were found to be 
c.2/3rds of the year, based on running during lowest market prices. (92 GNI) 

 
Power-to-hydrogen technology has in the past been proposed as a solution to wind curtailment by diverting 
electricity that would otherwise be curtailed to hydrogen production. However, the economics of a “curtailment-
only” wind-to-hydrogen plant are not favourable, as such a plant would operate at a relatively low capacity 
factor. Instead, dedicated wind power-to-gas plants or flexible wind power-to-gas plants which can use grid-
supplied electricity under certain conditions in addition to on-site wind generation are preferable. It has been 
demonstrated that the attractiveness to investors of hybrid wind-generated electricity/hydrogen plants is 
primarily determined by the market price of hydrogen rather than the expected level of curtailment. 
Hydrogen generation from wind energy should therefore not be seen only as a “solution” to the “problem” of 
curtailment. All possible measures to decarbonise cross-sectoral energy demand must be considered based on 
system-wide benefits, and any attempt to directly minimise wind energy curtailment without considering cross-
sectoral coupling may lead to sub-optimal outcomes. Coupling offshore wind with offshore or onshore 
electrolysers will deliver many co-benefits such as system services, which fast-response PEM (polymer 
electrolyte membrane) electrolysers are able to deliver. Co-location of electrolysers at the point of grid 
connection of offshore or onshore wind farms may also offer some benefits for project developers in terms of 
reduced requirements for electricity grid export capacity and economies in the balance of plant (94 H Wind). 

 
Producing hydrogen solely by using curtailed or constrained electricity does not make commercial sense. 
Notwithstanding forthcoming revisions to the priority dispatch hierarchy, and the implementation of SEM-22-
009 Decision Paper on Dispatch, Redispatch and Compensation Pursuant to Regulation EU 2019/943, which will 
inform levels of curtailment/constraint and compensation for same, it is not commercially viable to operate on 
curtailed volumes only. Secure, continuous supplies of hydrogen will be essential to provide the necessary 
signals for the early adoption of hydrogen by potential users. 
Even with large-scale storage to manage system balancing on short-term and seasonal timescales, users may 
need to be assured of a certain proportion of volume from non- intermittent renewable sources. Therefore, to 
address curtailment and variable demand and supply patterns, renewable electricity will need to be 
complemented with dispatchable energy sources, including large-scale storage of hydrogen (95 IBEC). 

 
In the current operating environment, it appears as if the economics of solely using curtailed or constrained 
electricity to produce hydrogen do not add up. Notwithstanding forthcoming revisions to the priority dispatch 
hierarchy, and the implementation of SEM-22-009 Decision Paper on Dispatch, 
Redispatch and Compensation Pursuant to Regulation EU 2019/94313, which will inform levels of 
curtailment/constraint and compensation for same, it is not commercially viable to operate on curtailed volumes 
only. Furthermore, depending on the profile of use, there will be an expectation concerning regular, secure 
supply of hydrogen. 
Large-scale storage will be essential to manage system balancing on short-term and seasonal timescales. In order 
to address curtailment and variable demand and supply patterns, renewable electricity will need to be 
complemented with dispatchable energy sources, including large-scale storage of hydrogen (96 Indaver). 
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PEMS electrolysers on the wind farm with local H2 gas storage collected by trucks for distribution to the 
transport sector (101 SGS Ireland). 
 
Curtailment is a system wide issue which occurs when there is excess renewable electricity generation / low 
demand. Typically, system operators decrease thermal generation such as CHP’s and peat power plants to their 
minimum load to reduce generation, and hence allow the curtailed renewable electricity onto the grid. Hydrogen 
Production plants could do the opposite and increase their load, hence making use of the otherwise curtailed 
electricity. 
It is important to note that the use of curtailment alone is not enough power for a hydrogen production plant 
to make it economically viable as it results in low-capacity factors. Therefore, the electrolyser should either be 
located at the wind farm, where if size appropriately it could make use of the majority of the curtailment and 
constraint or at areas of grid which require reinforcements. A study by Gunawan et al.38 show that using 
Dispatchdown (Curtailment and Constraint) results in expensive hydrogen. 
In the near to medium smaller scale hydrogen production facility could improve curtailment and constraint at a 
local level. In the long-term, large-scale hydrogen production facilities could improve curtailment on a system 
level, if it is deemed feasible to connect the facility to the national electricity network.39,40 
Baringa estimate that in 2030, the total renewable curtailment will be 6.6%, or 2290 MWh, based off 70% RES-
E penetration41. Hydrogen Production facilities could be installed in a way as to utilise curtailed renewable 
electricity. Moreover, a report published by GDG on “The role of green hydrogen in Ireland’s energy transition” 
stated that electrolysers can increase the feasibility and reduce the overall cost of decarbonising an energy 
system. Furthermore, by converting curtailed electricity to hydrogen it can act as high-capacity energy store (104 
EIH2). 
 
Curtailed renewable electricity can be avoided by ensuring that the SEM market design is updated to reflect the 
costs of curtailment/constraint payment that are avoided to the general system and rewarding the hydrogen 
producers for same (110 New Fortress Energy). 
 
Curtailed renewable output is only one element of dispatch down. As the installed capacity of renewables 
increases, constraints and market oversupply will also increase in materiality (the former is already having a 
significant negative impact on renewables development). Hydrogen and electrolyser deployment can play a role 
in reducing the impacts of all three elements of dispatch down. Electrolyser dispatch as a smart load can add 
power system flexibility to mitigate curtailment and in a decentralised roll-out of electrolyser capacity, can 
absorb grid-congestion-driven constrained renewables. In times of high renewables output, longer term 
hydrogen storage can utilise this oversupply to deliver system security in times of low renewables output. Zero-
carbon dispatchable generation is a requirement for this to be effective at the energy system level.  
However, the volumes and profile of curtailment are insufficient to justify a business case solely using curtailed 
electricity output. Utilising this energy would result in high hydrogen costs due to the need to oversize hydrogen 
production and storge. These oversized assets would be required to decouple the production of green hydrogen 
from its consumption, likely to be a relatively steady and predictable customer demand profile.  
Curtailment and reducing market oversupply can be utilised to increase the load-factor, high capital cost 
electrolyser assets. However, no current electricity market arrangements exist for electrolysers to be utilised to 
avoid curtailment: there is no “demand turn up” service or the ability to match electrolyser dispatch action with 
a reduction in curtailment i.e., no ability to wheel curtailment. These are two suggestions to incentivise 
electrolyser dispatch in the electricity market to support current onshore wind in preparation for offshore later 
in the decade. In this regard, electrolyser deployment can assist in delivering valuable synergies in the power 
system with high renewables penetration (113 Wind Energy Ireland). 
 
Increase scale and reduce cost of renewables 

• Step up offshore wind targets to allow for attrition. 

• Accelerate deployment of offshore wind projects. 

• Fast track renewables via allowing hybrid connections. 

• Enable MAC (Marine Area Consent) for hydrogen projects. 
Mandate only Green Renewable Hydrogen – restrict investment in fossil fuel based derived alternatives 
Leverage the smart flexible demand associated with electrolysers to support the power system. 
De-risk and incentivise efficient green Hydrogen production. 
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• Incentivise green Hydrogen production at point of use.  

• Reduce planning obstacles. 

• Efficient and effective capex and opex support for H2 production. 

• Support creation of demand for efficient use of H2. Set ambitious targets for renewable 
H2 to complement the role of electricity in achieving a secure net zero electricity system 
by 2040, and secure net zero energy by 2050.      

The European Commission’s draft delegated act for RFBNOs proposes criteria necessary for green hydrogen 
categorisation. While this is focused on hydrogen use in transport, it is expected to form the basis for other end 
uses. However, the criteria for demonstrating additionality are overly restrictive.  The delegated act proposed a 
derogation on the additionality criteria until January 2027, after which, it will be permissible to use only 
electricity from newly constructed, unsubsidised wind and solar plants to generate renewable hydrogen. The 
timeframe of the derogation in the European Commission’s draft delegated regulation on RFNBOs must be 
considered. Whilst the derogation for electrolysers commissioned before 1 January 2027 is welcome, the 
proposed transitional period and grandfathering period should be extended until at least 2030. There may be 
some challenges in meeting the requirements on reporting avoided curtailment. Discussions are currently 
ongoing between Hydrogen Ireland and EirGrid, and it is hoped that a meeting with the Commission for the 
Regulation of Utilities will take place in September 2022. 
Support lighthouse projects (capex support for H2 production infrastructure, per kg H2 support, switching 
support for H2 user (see Targets and Support section). 
In the short term utilising hydrogen produced from renewable sources makes the entire system more efficient 
as the amount of dispatch down electricity can be greatly reduced and redirected to other areas of the economy. 
While curtailed renewable electricity could be used to power an electrolyser, the business case for such an 
investment would require ‘guaranteed energy supply’. It would not be commercially viable to operate an 
electrolyser solely at times when curtailed energy is available. The offtaker or customer will have defined the 
required volume which must be delivered. The value of curtailed electricity is more so related to reducing the 
overall cost of electricity for the plant i.e. reducing the cost when curtailed electricity is available.  
Put simply, green hydrogen production is an opportunity for Ireland to develop a form of long duration storage 
in the form of stored hydrogen or to decarbonise other sectors like transport, aviation, power generation etc. 
Using curtailed electricity to produce it can reduce the overall cost to the energy system, and consumers (118 
Hydrogen Ireland Associations). 
 
Achieving cost competitiveness for renewable hydrogen hinges primarily on the following factors: Capital 
expenditure, i.e. the price of the electrolyser and balance-of-plant; Efficiency of the electrolyser Renewable 
power costs Market certainty and cost of capital Utilisation rates of the assets Regulation ensuring a level playing 
field. Renewable hydrogen can be expected to follow the path of solar, on and offshore wind generation, all of 
which saw costs decline rapidly over the past decade, as the global installation base multiplied exponentially. 
Yet, e-fuels based on renewable hydrogen face a unique challenge: whereas solar and wind generation could 
scale in an energy market with an existing demand and grid, neither demand not infrastructure for renewable 
fuels are in place today. Thus, investors on both the supply and demand side face a dilemma. With future 
demand uncertain, developers of renewable hydrogen and power-to-x are reluctant to invest in building 
production facilities. Concerns of short supply also make potential off-takers slow to commit. In the final 
hydrogen strategy, we therefore ask that clear targets, build-out strategies and support schemes for renewable 
hydrogen and Power-to-X are set out to stimulate both investor and demand side confidence. In the same vein, 
joint initiatives to facilitate dialogue and knowledge sharing between industries on demands, requirements, 
standards, and barriers to emerging Power-to-X applications should be facilitated by the Irish Government. In 
Germany, for example, Orsted is working as part of a consortium with the goal of substituting fossil-based 
hydrogen consumption at the Heide Refinery with renewable hydrogen and creating large scale supply of 
renewable fuels. We ask that the Irish Hydrogen Strategy supports similar initiatives through policy and funding 
supports that encourage public private partnerships (note that funding is available through the Clean Hydrogen 
Partnership which supports R&D in hydrogen activities across Europe). 
A common trait across all the above hydrogen projects is the availability of substantial amounts of renewable 
electricity. Ultimately, the cost of this renewable electricity will dictate the cost of the resulting hydrogen. While 
surplus electricity might be available at times, the main share will have to be covered by dedicated sources which 
will have yet to be developed in Ireland. Consequently, accelerated development of more renewable electricity 
should be a core focus of the Irish Hydrogen Strategy. Still, we note the following observation which underlines 
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the importance of the Irish Hydrogen Strategy giving certainty to market: "In terms of levelised costs, onshore 
wind energy is cheaper than offshore wind energy, and thus could produce green hydrogen at lower cost. 
Offshore wind energy will also face competition from grid-connected electrolysis and the increasingly 
competitive solar PV. As such, traditional least-cost approaches to energy system planning will likely not result 
in the coupling of green hydrogen and offshore wind energy; rather, targeted policy will be required. However, 
there are significant advantages to this pairing. Ireland has abundant offshore wind energy resources which 
could be used to produce vast quantities of green hydrogen. Further, green hydrogen could provide a route to 
market for offshore wind farms which may not otherwise be developed due to difficulties in accommodating the 
resulting electricity on the grid." (119 Ørsted). 
 
To reduce System and Pathway Loss the locating of hydrolysis plants as close to the energy source, and fresh 
water to prevent additional energy use in desalination of sea water, or coastal areas if fresh waters sources are 
not available (120 Hexicon). 
 
The production of green hydrogen through electrolysers would allow the storage of this otherwise wasted 
energy which can then be used to decarbonise the wider economy. This will include hard to abate sectors such 
as transport, aviation, and power system back up. The ability to harness some of the expected curtailed 
renewable electricity to produce hydrogen will reduce system costs and ultimately the cost to the consumer. 
However, curtailed electricity is expected in large volumes over short periods. It would not make sense to install 
enough electrolyser capacity to harness all this electricity as this high capital equipment would lie dormant most 
of the time rendering them commercially unviable. Incentives should be provided in the market to harness 
curtail wind to reduce system costs. Developers can then balance the cost of capital with the ability to reduce 
overall cost of electricity by increasing electrolyser load factor through harnessing curtailed wind (121 ESB). 
 
As mentioned above, in our view the business case for hydrogen production co-located with renewables solely 
to make use of constrained or surplus wind is questionable, given low load factors,competition with battery 
electric storage,and difficulties in finding off takers for unpredictable volumes of hydrogen. Hydrogen will 
though play a very important role in maximisingthe use of renewable electricity (including power that would 
otherwise have been Curtailed) (122 ScottishPower). 
 
With respect to deployment of hydrogen, it is critical that the appropriate business models are in place. Curtailed 
wind will have a role to play, such as in SSE’s Gordonbush project. These are small scale opportunities and lack 
of efficiency and operational practicality could make use solely of curtailed wind energy at existing wind farms 
challenging to produce hydrogen at a commercially viable scale. Project efficiency and cost-effectiveness can be 
supported by producing hydrogen within close proximity to storage and end use locations. The wider this radius 
becomes, the greater the impact on the viability of any project established to produce hydrogen.  
In summary, it is inadvisable that Government develops a strategy for hydrogen development that solely rests 
on the use of curtailed renewable energy. Instead, we recommend that the department focus on how hydrogen 
might be used to harness untapped renewable electricity generation, potentially through the development of 
offshore windfarms dedicated to production of H2.  
SSE Recommendation: Gov should not focus solely on using curtailed electricity and should look towards use of 
otherwise untapped renewable generation output including the development of dedicated offshore wind 
resource (123 SSE). 

 

13 WHAT SHOULD GOVERNMENT DO TO DE-RISK EFFICIENT INVESTMENT IN GREEN HYDROGEN 

PRODUCTION TO SUPPLY IRELAND’S DEMAND?  

Takeup of/ payment for the most intermittent part of REe output can also be stimulated for some years by 
reform of electricity tariffing arrangements. e.g. Displacing kerosene heating oil used for heating hot water.  In 
this case the legacy cost recovery additions in electricity tariffs can prevent the more constant and valuable (for 
H2 etc) part of REe output being used for heat and hot water. ie. The effective generation price will probably 
have to be very low to stimulate the substitution of direct/ immersion heating for oil and gas use, but can 
nevertheless quickly provide a very large REe market by re-using existing low voltage grid infrastructure. ref 
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EnergyCloud etc.  The introduction of negative grid usage charges at times may be required to incentivise 
investments in equipment that can turn-up electric heating demand or shift it in time, as the cost of capital for 
small users is higher.  There is an opportunity to turn a risk (of variable REe output) into an opportunity. 
(consumer bill savings, reductions in payments for fossil fuel imports). The lead times for REe expansion 
adequate for large scale H2 production are long, as are timescales for technical H2 developments, so steps 
should be taken now to assure investors that renewable electricity can at least be sold into the larger (for now) 
and established heat and hot water markets (1 Andrew Frew). 

 
A fixed revenue support mechanism aimed at supplying hydrogen as transport fuel for buses and HGVs with 
clear volume targets (2 Baringa). 

 
The report states that there is currently no legislative or regulatory regime in place regarding investigation of 
the potential for storage of hydrogen (as opposed to the regulatory framework in place in respect of gas 
exploration and extraction), onshore or offshore in Ireland. Investors are not going to invest in something unless 
and until there is at the very least an indicative regulatory regime particularly in the current climate where 
almost everything is vigorously challenged. It is naïve to think otherwise and the Minister is not serious about 
enabling hydrogen production if he does not do this. The Minister should publish an outline of a potential 
regulatory regime as soon as possible. The regime should be analogous to that applicable to other kinds of gas 
(6 TCD). 

 
Establish clear targets - 2,000MW electricity equipment by 203010,000 MW electricity capacity by 2035. 
80,000MW electricity equivalent by 2050:  Create Strategic Development Zone(s) (Energy Hubs) along the 
Atlantic Economic Corridor. Much of this area is in the Northern and Western Regional Assembly area which is 
a “Region In Transition” (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and 
Industry). 
 
Due to the variable nature of renewable energy production, and the considerable cost for hydrogen production, 
an economically attractive proposal is to have dedicated renewable-to-hydrogen production projects, or a 
baseload hydrogen production with variable output to match with the electricity production/demand profiles. 
It is essential for Ireland to maintain interest of the investors and renewable developers to commit to specific 
targets of green hydrogen in both near and long terms (e.g. xGW by year y). The policy and planning and 
implementation of infrastructure may follow these set targets (20 ABL Company- OWC). 
 
As with most new technologies, targeted incentivisation is also important to enable the emerging technology to 
become cost effective and reduce the risk for developers and stakeholders. This is outlined in Section 11.3.5 of 
the Climate Action Plan (CAP) 2021 and should be considered during the formulation of the Hydrogen Strategy 
for Ireland. Given the scale of the undertaking and the level of risk involved, the support of Government is a 
crucial element in the process and financial support packages are necessary to encourage investment in the 
emerging sector. Such support should include tax breaks and subsidies for investments in hydro- gen production 
and transmission related assets (21 ABO Wind Ireland). 
 
The delay’s in adopting REDii are unforgivable with regards to offering a stable framework for advanced fuel 
production. A swift and unambiguous adoption of the regulations followed by a clear roadmap for REDiii needs 
to be elucidated as a matter of urgency, continued delays means that we remain at the back of the queue as a 
country when it comes to equipment orders. In the world of renewable energy no one believes an Irish policy 
timetable, this has a detrimental effect on the delivery of projects, this approach of dilly dallying needs to stop, 
and we need, as a nation, to move swiftly in order to secure an energy future (22 Aergaz). 

 
To meet the demand for hydrogen and SAF will require significant investment in production and storage. Airports 
will have to invest heavily in storage facilities, and they will need to secure supply if they are to continue to 
attract airlines. 
Given the taxation and usage mandates currently proposed and likely future mandates, airlines will face 
penalties for serving airports if they cannot source the correct fuel for their aircraft and this could determine 
their route networks and/or increase the cost of essential air transportation. 
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Hydrogen and SAF supply will soon become vital and Ireland needs its own manufacturing and refinery systems 
to ensure this supply at economic rates. 

● If aircraft have to ferry fuel into Ireland due to a lack of supply, costs will rise and range and payload 
may be reduced. 

● If airports have to import fuel the costs for airlines serving Ireland will be higher, which will be a 
threat to service 

● Also, importing fuel may lead to supply shortages as can be seen in the current energy supply 
situation across Europe (23a ASL Aviation). 

 
A long-term Government plan for the development of green hydrogen production in Ireland is needed to 
encourage the necessary investment at scale. The recently announced target of 2 GW of installed electrolysers 
by 2030 is ambitious. Achieving it will require a structured development plan and significant Government 
support. In BnM’s view a phased approach to support the development of a domestic green hydrogen supply is 
needed. The hydrogen production industry in Ireland is new and the support it requires will change as the 
industry matures. It will be an undertaking similar to developing the wind industry in Ireland and a long-term 
plan coupled with appropriate support will be required. A phased approach with a clear roadmap can drive 
efficient investment in the industry. We see three key periods in the development of an Irish green hydrogen 
supply. 
Phase 1 – demonstration stage 2022-2025: Developing green hydrogen production in Ireland is a new 
undertaking. Irish developers, policymakers and system operators have little to no experience in how 
electrolysers should be treated in terms of grid access, dispatch scenarios and planning consent. As a new 
technology in Ireland the costs for installation and deployment of the initial projects will be relatively high. Early 
phase developers will require Government support in terms of facilitative policy and regulatory frameworks, 
stimulating demand, and support for supply chain development. BnM believe the best way to de-risk these initial 
projects would be via direct grant support. The upfront capital costs of installing an electrolyser is the major 
barrier to developing projects. Grants to reduce the initial cost would help the first hydrogen production projects 
to be realised more quickly. It would also provide essential experience to industry, regulatory authorities, and 
system operators in how to integrate hydrogen production and use into the Irish energy landscape. With several 
pilot projects in development we envisage this phase to last until 2025. By this time, we would expect the 
regulatory framework for hydrogen to be in place and industry to have developed 
the necessary experience and knowledge to begin delivering larger renewable hydrogen projects. The demand 
for green hydrogen should also be clear which is also of central importance. Post 2025 we expect to see the 
development of larger hydrogen projects (20-100MW capacity). 
Phase 2 – development stage – 2025-2035: Once the initial pilot projects are deployed and with the predicted 
decrease in technology costs due to economies of scale and volume production of electrolysers, developers will 
be able to begin deploying larger electrolysers at pace. For these larger projects we do not believe grant support 
would be appropriate, but they will require a long-term government support to be in place. Similarly, to other 
new renewable energy technologies, such as onshore wind and solar, green hydrogen production will need 
government support to de-risk projects as the industry develops. We believe that some form of price guarantee 
for green hydrogen production will be appropriate to underpin financial predictability over the course of the 
amortisation time. This support could take many forms, but we believe the most effective would be a long-term 
contract offering hydrogen producers a minimum price for the green hydrogen produced. We discuss our 
rationale for this in more detail in our response to question 46. In summary we believe a support like this is 
needed to de-risk investments and secure financing for projects of sufficient scale to meet the government’s 
targets. Preceding and as part of this phase, we believe a series of auctions should be held to assign these 
contracts. This will be important for the development of the industry nationally but also the scheduling of 
auctions and indicative volumes to be contracted would send an important signal to international markets. There 
is likely to be a significant international shortage of electrolysers over the coming decade. Ireland will be a small 
player in this market and a strong strategy and timeline from government will help domestic producers secure 
interest from electrolyser manufacturers. 
Phase 3 – mature hydrogen industry 2035+: BnM sees Phase 3 as the point where renewable hydrogen projects 
can be developed without a state support contract. Pinpointing the exact timeframe for this to happen is difficult 
to predict but we see two key catalysts that will lead to that point.  
Firstly, decreases in the cost of electrolysers, which we expect to happen in time as technology and production 
techniques improve and via leveraging economies of scale11. Secondly, Ireland achieving a RES-E penetration of 
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>90%. Under the proposed EU rules around green hydrogen produced in Ireland with grid connected 
electrolysers will be considered renewable by default at this point12 . This will reduce the costs to develop 
hydrogen production sites in Ireland hugely. While we understand the rationale for the EU commission’s 
proposals around ensuring additionality in green hydrogen production, the requirement to construct 
unsupported RES-E sites to provide electricity to electrolysers will be extremely expensive and is unlikely to be 
commercial viable without substantial state support. Once these two conditions are met, we expect limited 
support will be required for hydrogen production in Ireland. Policies such as the Biofuel Obligation Scheme or 
similar may still be helpful in stimulating demand but we do not expect further direct support will be needed (26 
BnM). 

 
BOC believes that a phased approach is required in order to de-risk investment in green hydrogen production. 
Over the next 5 year period the following action should be taken by the government: 

• Create the demand: through state entities the government can create initial demand (e.g. 
public transport fleets, semi-state power generation entities) to enable initial hydrogen 
production and infrastructure projects to be developed. In doing this the early developments 
have certainty around the offtakers for the investment. 

• Provide direct capital supports for initial green hydrogen production projects across the full 
supply chain (e.g. electrolysers, distribution trailers/storage solution, refueling stations and 
vehicles) since the early developments will likely be at a higher cost and have he potential to 
be complicated by policy and regulatory issues as the industry is developing. This direct capital 
support will accelerate the learnings around electrolyser integration with renewable 
generation, and also provide the testbed for the regulators and grid system operators (e.g. 
electrical and natural gas). 

• Develop the relevant safety legislation so that there is a level playing field with respect to the 
applicable safety standards to be applied by developers across the industry, including 
supporting infrastructures like refueling stations. See further response in Section 6.0 below. 

• Provide flexibility around additionality to ensure early projects have access to the Biofuels 
Obligation Scheme, and provide long term certainty (10+ years) about the value of green 
hydrogen certificates. Creating a stable value of a green hydrogen certificate for the initial 
projects will remove a level of uncertainty for the both the producers and end users regarding 
the price fluctuations in a fledgling industry. 

From 2026 onwards BOC envisages there will be a step change in the scale of the green hydrogen 
developments and with that synergies in the cost of developments should bring down the overall costs. 
The following will still be required: 

• Supports that incentivise the transition to green hydrogen by end users by leveling the price 
of hydrogen with fossil based alternatives. Providing a form of price guarantee to producers 
would de-risk the investments which after 2026 will start to get larger and more complicated. 

• Capital grant supports for the cost difference of purchasing of fuel cell vehicles (akin to 
schemes for BEV), or for new hydrogen burner technology that helps the transition of 
industrial heat demand. 

• Introduce contracts for strategic national green hydrogen production projects to be developed 
alongside sectorial targets ensuring both the production and the demand arrive together (27 
BOC Gases Ireland). 

 
Facilitate the suppliers that are seeking to sell into the German market by expanding the ambition for offshore 
renewables (29 Chambers Ireland). 
 
The Government can stimulate or provide conditions for indigenous production of hydrogen throughout the 
early development of the market, which would ensure that production is close to market demand. This would 
require some flexibility in terms of the additionality requirement for green hydrogen. A sunset clause could also 
be provided for a period of time to enable the market development. Having an all-Ireland approach with the 
hydrogen strategy would further ensure interoperability of the transport system and bolster energy security (30 
CIE Group). 
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Supply incentives for investors, similar to when the wind energy began.  Example, green certifications for 
hydrogen producers in the region of €5.00 (five euro) per kg (32 and 84 Constant Energy). 

 
Industry needs to see a guaranteed minimum price for green hydrogen production or a Contract for Difference 
(CfD) for a set time-period and volume of hydrogen produced to help the industry become established. Investor 
certainty must be guaranteed to ensure that private investment flows freely to this new industry (36 DP Energy). 

 
According to Aurora Energy Research who produce biannual hydrogen market attractiveness rating reports, 
Ireland remains the least attractive European destination for Hydrogen investment (of 14 countries surveyed) 
across their May and November 2021 reports1. This, despite the very significant natural resources here that 
could be used to produce renewable electricity, the most likely source of green Hydrogen production. 
This does not bode well for Ireland’s ability to encourage vehicle manufacturers/suppliers to send a proportion 
of their limited production capacity to this market. Allocation of BEV vehicles across Europe points to this. 
What should Ireland do? It should be noted that in the May version of the Aurora report, Poland climbed four 
places (12th to 8th), almost entirely though its adoption of a national Hydrogen strategy which included 
significant commitments. 
1. Ireland should, unequivocally, confirm the vital roles that Hydrogen will occupy in delivery of our future energy 
requirements 
2. Commit to Hydrogen (and Hydrogen derived complexes) as a transport fuel 
3. Commit to large scale support for the purchase of Hydrogen vehicles, sending a message to the OEMs about 
Ireland’s preparedness 
4. Encourage the creation of a number of coordinated projects across multiple cooperating private & public 
entities to kick start the introduction of Hydrogen fuelled commercial vehicles (42 Element 2). 
 
The government should replicate what was successfully achieved for wind: set ambitious targets and support 
the achievement of these targets with adequate and appropriate policy. The main risks relating to investment 
in energy transition infrastructure can be summarised as price, volume, and delivery risk. Government policy 
can meaningfully contribute to addressing all of these risks. This is especially true in the case of hydrogen, where 
the market is in its infancy and will rely on government policy and support to kickstart development. 
Industry needs to understand the government’s ambition relating to hydrogen and its role in the future energy 
system. With this ambition defined, it is possible to estimate the size of the hydrogen market and effectively 
marshal the resources and investments required to achieve that ambition. 
The investment in hydrogen production technology is significant and produces hydrogen which is more 
expensive than the fuels it is likely to be a substitute for. Whilst the inevitable learning rates will be achieved as 
equipment manufacturers ramp up production, there exists significant hydrogen price risk over the lifetime of 
electrolyser investment. This scenario gives rise to first mover disadvantage, and therefore production support 
on a per kg basis on a long-term contract is required to sufficiently de-risk initial investment. 
The supported hydrogen production capacity will require a strong, well-diversified demand side. It is very 
difficult to incentivise production capacity if currently there is no demonstratable or future supported demand. 
In this regard, setting hydrogen consumption targets and assisting industrial switching to hydrogen will help 
address future volume risk associated with production capacity investment. 
Finally, as a function of market development, there is limited domestic supply chain or delivery knowledge in 
the hydrogen domain (including public and private entities). 
Hydrogen is very different to natural gas, especially from a health and safety perspective and therefore 
significant levels of knowledge gathering and upskilling is required in order to ensure projects are delivered 
safely. 
It is also extremely important that projects are conducted by competent developers or utilities with experience 
in hydrogen in the early stages of the market given the potential for industry reputational damage. This 
emphasises the need for robust safety frameworks. Government policy again can assist with these delivery risks, 
ensuring funding is provided for production and demand projects to increase knowledge and experience in the 
hydrogen domain through well designed feasibility studies demonstration projects and commercial scale ups. 
Energia’s expectation would be that the hydrogen strategy once finalised, would carry a sufficient level of weight 
such that it would inform local and national planning policies. 
Adherence to the policy would be a material consideration in planning decisions related to either hydrogen 
production or consumption (generation or storage). A sympathetic planning regime, informed by a 
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comprehensive hydrogen strategy would go a long way towards promoting more innovative projects (43 
Energia). 

 
Guaranteed purchase contracts for green hydrogen to support de-carbonising the existing gas networks. 
Incentivise/obligate the industrial use of green hydrogen (47 Fingleton White). 

 
Act as off-taker of last resort, hence providing a floor price to any investment in the event of a free market 
collapse in energy prices (55 and 56 Hydrogen Utopia International). 

 
It is important for government to recognise that the entire value chain requires support mechanisms and access 
to finance to ensure appropriate investors can support the requisite level of investment against a nascent market 
(63 Islandmagee). 

 
Financial incentives including progressive tax policies, reduced VAT and R&D tax credits for development and 
construction. No VAT and excise duty of hydrogen as a fuel (64 KFO). 
 
We see a number of key areas here as follows: 

● Actively support the roll out of first mover projects on gas blending and transport. 
● Provide funding to de-risk early projects, set up a ‘first mover fund’ to make capital available to 

first movers to upgrade their equipment in the future. Implement an economic hydrogen pricing 
structure. 

● Foster the development of innovative business models to support market emergence as the pilot 
projects progress. 

● Implement appropriate policies and ensure that they are long range and non-obstructive. 
● Make funds available for ‘deployment research by developers and commercial institutions. (67 

Nephin Energy). 
 

Practical measures that add clarity to the consenting process and hydrogen infrastructural requirements will 
help drive and finance relevant projects. The strategy should develop clear policies that align with targets and 
timelines. This will require early engagement with key stakeholders such as ports. 
Consideration should be given for a fast tracked consenting process that includes planning permission, foreshore 
licensing, etc. It is our belief that attention should be given to funding of critically strategic infrastructural 
projects to ensure that the state can benefit from this potential opportunity (70 Port of Cork). 

 
Capital and operational supports for electrolyser projects are necessary, currently all our projects in 
development require financial support to overcome the cost gap between production cost and the price of 
counterfactual fuels.  
In addition, measures to reduce counter-party risk and encourage long-term hydrogen supply contracts would 
also be beneficial. In this regard, the gas networks could potentially become an ‘Off taker of Last Resort’, but 
this would be sub-optimal from a hydrogen use point of view and require considerable legislative and potential 
infrastructure / appliance changes.  
Full or partial removal of levies on renewable electricity use in electrolysis is a common measure that is used. 
Targets and actions to encourage industrial fuel switching to green hydrogen together with capital and 
operational support would also be helpful to support the changes required to deliver the wider net zero targets 
and we note the current unallocated 5.25 MtCO2eq that will need to be delivered through the carbon budgets 
by 2030. We would encourage Government to be as pragmatic and creative as possible in terms of fast tracking 
the financial resources, as well as the development of the necessary legislative and regulatory approaches that 
will be required (72 RWE). 

 
Hydrogen production at scale in Ireland will require significant electricity production which will be primarily 
delivered via offshore renewable projects. Offshore wind projects need to be delivered faster and in a much 
more predictable manner. The development of processes for offshore planning (Marine Area Consent etc) need 
to be streamlined and fast tracked so that projects can commence work imminently and next year. It is 
anticipated that projects in Ireland will take at least 10 years given the potential for legal objections. As hydrogen 
projects are likely to be dependent on the development of offshore wind in Ireland, such timelines are also likely. 
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● Due to long lead times, policy must be clearly planned out for decades. In addition, hydrogen and 
efuels policy needs to be developed to clearly shape the market so that the commercial feasibility 
of a hydrogen or e-fuel project can be assessed and determined 

● It is vital that a CfD or H2 RESS scheme for hydrogen and e-fuel production is established, thereby 
allowing the sharing of risk between industry and government. It will be very difficult to privately 
finance projects without some form of CfD or support scheme to reduce the risk exposure  

Supplying hydrogen to industrial users is now a major business globally. Demand for hydrogen, which has grown 
more than threefold since 1975, continues to rise. Demand for hydrogen in its pure form is around 70 million 
tonnes per year (MtH2/yr). This hydrogen is almost entirely supplied from fossil fuels, with 6% of global natural 
gas and 2% of global coal going to hydrogen production. 
Its potential supply includes production from renewable electricity, biomass and nuclear. Low carbon production 
from fossil fuels is also possible, if combined with carbon capture, use and storage (CCUS)2 and emissions during 
fossil fuel extraction and supply are mitigated. 
In these cases – for example in transport, heating, steel production and electricity – hydrogen can be used in its 
pure form, or converted to hydrogen-based fuels, including synthetic methane, synthetic liquid fuels, ammonia 
and methanol. 
Today’s coalition of voices in favour of hydrogen includes renewable electricity suppliers, industrial gas 
producers, electricity and gas utilities, automakers, oil and gas companies, major engineering firms and the 
governments of most of the world’s largest economies. It also includes those who use, or could use, hydrogen 
as a feedstock for industrial production, not just energy. 
Hard-to-abate emissions sources include aviation, shipping, iron and steel production, chemicals manufacture, 
high-temperature industrial heat, long-distance and long-haul road transport and, especially in dense urban 
environments or off-grid, heat for buildings. Rapid technological transformations in these sectors have made 
limited progress in the face of the costs of low-carbon options, their infrastructure needs, the challenges they 
pose to established supply chains, and ingrained habits. 
The benefits of hydrogen for energy security, local air pollution, economic development and energy access are 
now routinely cited. 
Development of hydrogen infrastructure and technologies is often considered in relation to broader economic 
development objectives, especially in the context of energy transitions. Hydrogen value chains touch upon many 
different types of technology and manufacturing sectors. Producing, transmitting and using hydrogen may 
require chemical technologies, such as carbon capture solvents or fuel cell membranes, and new precision-
engineered products, such as storage tank or pipeline materials and burners. There is scope for countries to 
develop leadership, technical expertise and new jobs in these areas, particularly when they reinforce existing 
skills and capacities. 
Declining renewables costs are one of the forces driving hydrogen’s potential upwards. 
Because hydrogen can be stored or used in a variety of sectors, converting electricity to hydrogen can help with 
the matching of variable energy supply and demand, both temporally and geographically, alongside alternatives 
such as pumped-storage hydropower, batteries and grid upgrades. If renewable power generation becomes 
sufficiently cheap and widespread, it can be used not only to provide low-carbon electricity, but also to create 
low-carbon hydrogen that can displace fossil fuels in transport, heating and industrial raw materials, and indeed 
almost any application not susceptible to electrification. All this makes hydrogen one of a suite of technologies 
that work well together to support the growth of low-carbon energy at the level of the overall energy system 
(79 Adrian Barnes). 

 
 

●Ireland should only support green hydrogen production. 
● Achieving Hydrogen at scale is predicated to cause a massive increase in scale and reduced cost of 
renewables 

o Step up offshore wind targets to allow for attrition 
o Accelerate deployment of floating offshore wind projects 
o Fast track renewables via allowing hybrid connections 
o Enable MAC (Marine Area Consent) for hydrogen projects 

● Support three hydrogen clusters spread across the island (as set out in Q2) to coordinate demand users 
and strategic large-scale storage. 
● Leverage the smart, flexible demand associated with electrolysers to support power system operation. 
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● Support ‘first mover’ lighthouse projects (Capex and ongoing per kg H2 support, switching support for early 
users). See also the Targets and Support section [Q7]. 
● Allow flexibility re additionality/ temporal matching until H2 production capacity reaches scale (87 
Engineers Ireland). 

 
In line with the recommendations of the IEA (2019), governments can de-risk early investment in hydrogen 
production by: 

● Facilitating the development and use of industrial ports for the handling and intermittent storage 
of hydrogen. 

● Developing standards and regulations to allow the safe use of green hydrogen in the existing gas 
network, starting with blending up to 20% but with the ultimate aim of replacing natural gas with 
green hydrogen in the network. 

● Developing standards and regulations to support the safe transition to hydrogen as fuel used in 
public transport (buses), national road transport (haulage) and shipping. 

● Increase the use of green hydrogen adapted vehicles in public transport, with the aim of 
transitioning the complete fleet of buses to hydrogen or other low carbon fuels within set 
timeframes. 

● Through international collaboration and the development of appropriate standards allow the 
development of international trade shipping routes for hydrogen. 

Also, government support for a Contract for Difference approach, has been adopted by some countries, and 
could be a significant enabler to get early projects into development. 
In addition, there is potential to further re-risk early investment in hydrogen by improving the system of 
government licensing and permitting of developments. The permitting system in Ireland for offshore renewables 
is developing but at a slow pace. The ongoing need for developers to invest time and money in projects for many 
years before they can acquire the relevant licences and get through the planning process, where there are 
capacity constraints associated both with An Bord Pleanála and the Court System constitute significant hurdles 
and represent additional risk when it comes to competing for foreign direct investment. A fair and transparent 
process, adequately resourced and with clearer timelines for the processing of applications would assist in de-
risking the process (88 Enterprize Energy). 

 
Support hydrogen hubs in the region either directly or via support from appropriate State agencies. The State 
should work with stakeholders to advocate for greater European funding towards this sector and State agencies 
should provide technical support to businesses/projects which are seeking EU grant support. Tax incentives 
could also play an important role to de-risk investment e.g. accelerated capital allowances (91 Galway Harbour 
Company). 

 
We believe that the Government should focus on specific measures to de-risk efficient investment in green 
hydrogen, in order to provide certainty to investors. Certainty should be provided in four areas, namely; targets, 
timelines, an appropriate financial support mechanism and assurances of access to the gas network. 
The development of an extensive hydrogen supply chain will require the use of hydrogen across all areas of the 
economy which have the ability and incentive to pay an additional cost to decarbonise their activities. 
The gas network is an existing state-owned asset which presents an opportunity to break the hydrogen 
production/demand dilemma. The gas network can work as a secure demand source for green hydrogen 
production in conjunction with Guarantees of Origin, where the hydrogen can be blended with natural gas and 
biomethane, enabling dedicated hydrogen production to ramp up and allowing demand to emerge. Over time, 
the gas network can be repurposed to transport 100% green hydrogen. This pathway provides a route to market 
for the early developers, while the industry scales up and costs reduce, while helping to decarbonise a range of 
sectors including industry, power generation, heating and transport (92 GNI). 
 
Developing both renewable generation and green hydrogen production as complementary objectives: The 
accelerated roll-out and scale-up of renewable generation capacity is central to the energy transition and must 
be prioritised. Ambitious expansion targets for the sector will drive down the cost of renewable electricity to 
deliver cost savings to end users pursuing both direct electrification and hydrogen decarbonisation pathways. 
Government must lead the development of the country’s significant untapped offshore wind resource with 
supportive policy, noting that to exploit the full potential of this plentiful resource, we must strategically deploy 
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generation capacity across Irish waters, including to the South and West of the country. As complementary 
technologies, Government should seek to advance renewable generation and green hydrogen production in 
tandem to deliver maximum system-level benefits. Deployment at scale will be key to achieving maximum 
impact from green hydrogen which will only be possible if supported by renewable build-out on an equally 
ambitious scale, focusing on offshore wind as an underdeveloped opportunity.  
Today to 2026- how to enable hydrogen mobility projects:  

● Allow flexibility around ‘additionality’ criteria and permit grid connections for early projects 
producing Biofuels Obligation Scheme certified hydrogen. 

● Provide capital support for hydrogen vehicles and infrastructure. 
● Important projects of common European interest (IPCEI). Government should engage with 

industry to develop IPCEIs. Ireland is the only country in West Europe not to apply. 
● Develop safety legislation for 100% hydrogen with specific primary legislation in place before the 

first hydrogen deployments in 2024 and appoint a safety regulator, and engage early with planning, 
consenting, and permitting bodies to establish protocols for hydrogen technologies, particularly 
for public-facing applications such as mobility. 

● Leadership from Stated-owned entities can demonstrate commitment to industry and provide 
vital hydrogen demand to early infrastructure. 

Beyond 2026: How to enable scale development  
● A dedicated hydrogen support scheme that incentivises adoption. For instance, contracts for 

difference that make the supplied price of hydrogen comparable with fossil fuels. 
● Capital cost support for hydrogen fuel cell vehicles while industrialisation of the manufacture of 

these vehicles continues. 
● Harmonising standards and removing barriers including clear definitions on greenhouse gas 

emissions thresholds that qualify and adopting refuelling standards from Article 7 of the 
Alternative Fuels Infrastructure Directive. (93 HMI).  

 
The target of 2GW of hydrogen by 2030 is welcome but it is also ambitious given current hydrogen use. In the 
near term, several measures must be prioritized to incentivise investment in hydrogen production. These 
include: 
• Engage with EU legislators on the RFNBO draft delegated act: the timelines and derogations provided for in 
the European Commission’s draft delegated act on rules for production of renewable liquid & gaseous transport 
fuels of non-biological origin are challenging for Ireland. It is questionable as to whether Ireland’s current 
planning regime will work with timelines in the plan. Ireland may also have difficulty getting early hydrogen 
projects off the ground in time for the end of the derogation in 2027. An extension on the derogation until 2030 
is needed. Furthermore, the current text of the proposal means that onshore windfarms that come “out of 
support” will find it difficult to enter the hydrogen market via Power Purchase Agreements with electrolysers 
and/or directly connecting with electrolysers due to the proposed additionality criteria. The lack of a route to 
market for existing wind must be considered, as the closure of any windfarms will make it more difficult to meet 
our 2030 targets. 
• Provide co-funding to de-risk early-stage projects: Initial hydrogen projects may be challenging due to the level 
of capital involved and need to secure long-term demand in a nascent sector. To support investment, co-funding, 
similar to the UK and other European countries, would help kick-start the market. This may also be necessary as 
there may be challenges accessing European funds as Ireland is not eligible for many of the funds and some of 
the funds focused on hydrogen infrastructure connectivity to other EU Member States. Also, many European 
countries have set up their own funds, demonstrating a need for domestic action 
• Develop appropriate production supports: The cost differential between hydrogen and conventional fuels 
points to a need for a long-term, bankable support that will secure an acceptable price for hydrogen and enable 
investment e.g. a CfD or FiT. This support should be designed in tandem with existing market mechanisms like 
RESS etc. We suggest that DECC consults on possible business models/ supports as a matter of priority (95 IBEC). 
 
The recently announced target of 2GW of hydrogen by 2030 is to be welcomed. A number of additional measures 
are required in order to incentivise investment in hydrogen production. These include: 
• Planning and consenting timelines must be examined. For example, the timelines and derogations provided 
for in the European Commission’s draft delegated act on rules for production of renewable liquid & gaseous 
transport fuels of non-biological origin simply do not work in the Irish context. The legal framework of Ireland’s 
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planning regime render these timelines as unachievable. It is also questionable as to whether Ireland will be able 
to adhere to the time limits prescribed in the Renewable Energy Directive with respect to the permit- granting 
process. 14 Furthermore, the proposed Gas Directive also introduces time limits for consenting and 
authorisation in order to allow the deployment of hydrogen production facilities and infrastructure at an 
adequate pace. Article 7 of the revised Directive suggests an authorisation period of no longer than two years 
for projects to progress through all relevant procedures. Paragraph 3 permits an extension of up to one year, to 
be justified on the ground of “extraordinary circumstances”. 
• Examine the introduction of capital grants and/or operational supports in order to incentivise hydrogen 
production. A number of countries have announced subsidy schemes or the intention to investigate their 
introduction. For example, the Netherlands is exploring subsidy mechanisms such as the mandatory application 
or use of renewable hydrogen in combination with a Contract for Difference (CfD) for industry.16 In the UK, the 
Department for Business, Energy & Industrial Strategy announced planned use of a CfD model for hydrogen that 
pays the difference between strike and reference prices. 
• Along with the introduction of targets, a phased timescale with key actions and deliverables and milestones 
should be incorporated into the Climate Action Plan. (96 Indaver).  
 
Government should not invest in hydrogen at this time as an asset, it should be considered as a technology in 
development and yet to be commercially proven. Once the technology is proven in terms of technology 
performance and in terms of financial viability then government will be in a position to consider it as a de-risked 
investment. Timescale for this would be 6-10 years (97 IRBEA). 
 
Create a solid plan for H2 distribution development nationally and include in the budget. Target grant aid to 
viable projects only (101 SGS). 
 
To de-risk efficient investment, our Government should not be solely focused on meetingdomestic demand. 
Ireland has the natural resource to create an economic return by exporting energy in the form of green 
hydrogen. Ireland can also support energy security for Europe in this way. In addition, Government should focus 
on enabling energy system integration whichrequires a holistic design of the entire energy system. 
Government should support the hydrogen market as it develops by providing ambitious targets and supportive 
policy measures as outlined later in this submission. 
The Government should have an ambitious and resourced hydrogen strategy. This will send a clear market signal 
and attract investment from large energy companies, meaning a financial risk sharing between the public and 
private funding sources. 
The Government should continue to address the difficulties faced by the wider wind industry such as developing 
grid infrastructure, addressing planning delays and resourcing government departments to progress the 
renewable energy sector. difference between a carbon strike price set by competitive auction and the actual 
carbon price payable under the ETS. 
An alternative support scheme: Each of the schemes proposed by the UK Business Model Consultation and the 
European Commission is a CfD model. This model has been utilised with great success in the renewable energy 
generation market (and is being implemented in Ireland by the Government through the RESS and ORESS 
schemes). However, in those markets, the reference price used is the wholesale electricity market price, which 
provides a direct point of comparison with the pricing and production costs of power generated by renewables 
projects. No such direct comparison exists between low-carbon hydrogen pricing / production costs and the 
price of natural gas or ETS carbon prices. 
The third scheme analysed therefore proposes Government support that is more closely related to the actual 
development and production costs that will be incurred by producers of low-carbon hydrogen and, rather than 
pursuing a pure CfD model, proposes upside sharing by project developers and the Government. 
This scheme has the potential, as described below, to be a flexible tool that can be used to support wider energy 
policy objectives of the Government (i.e. by using altered profit-shares to incentivise projects which incorporate 
independent renewable energy generation assets or which incorporate features that address security of supply 
concerns). 
We set out in the table below the key components of this alternative scheme. In its simplest form, this scheme 
would require the Government to guarantee a minimum offtake volume and a minimum floor price for eligible 
projects (each of which would be the subject of competitive auction rounds) and the Government and 
developers would share in the upside of the actual hydrogen offtake price above that minimum floor price. 
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Proposals for Government demand-side support: If the Government is to truly kick-start the low-carbon 
hydrogen economy in Ireland, it must also support the generation of demand for low-carbon hydrogen. Demand 
for low-carbon hydrogen should, in time, follow naturally from the development of supply-side infrastructure 
but there is a risk of a time-lag whilst demand catches up to supply, which could jeopardise the Government’s 
international climate commitments. The Government can address this risk by offering targeted support to 
develop demand. We set out below a number of suggested areas of focus: 

• Target government support towards difficult to electrify sectors: The Government should consider specific 
and targeted investment in key sectors that are likely to drive demand for low-carbon hydrogen. This 
targeted support should focus on difficult to electrify sectors, such as heavy industry, heavy good vehicles, 
public transportation, shipping and aviation. For example, the UK Government has, as part of its hydrogen 
strategy, established a £23 million Hydrogen for Transport Programme and a £20 million fund for research 
and development into hydrogen fuel cell technology for heavy goods vehicles11. Strategic investment in 
these sectors is likely to increase the market for long-term offtake agreements and therefore reduce any 
volume risk covered by the Government on the supplyside (see Section C above). 

• Drive demand for fossil fuels down: The Government should consider policies which, over the long term, 
drive demand for fossil fuels down in the sectors described above (for example, by following the UK 
approach of banning diesel heavy goods vehicles by 204012 and by committing to transition public bus fleets 
to hydrogen by a specified date). Making the fossil fuel alternative for the sectors described above 
progressively more expensive (or less available) will redirect fossil fuel demand towards lowcarbon 
hydrogen. 

• Investment in training and research and development: The Government’s hydrogen strategy should include 
investment in training, research and development, to create technological solutions that make the use of 
low-carbon hydrogen commercially viable in the sectors described above. This has the added benefit of 
delivering high-quality jobs, which the European Union has recognised as being a fundamental economic 
benefit of the drive towards net zero13. (104 EIH2). 
 

The low-carbon hydrogen opportunities for Ireland: Low-carbon hydrogen generation, transportation and 
storage will be an essential part of the energy mix that will support the achievement of Ireland’s ambitious net 
zero targets and Ireland’s desire for increased energy security. 
As the European Commission Hydrogen Strategy states “Hydrogen...offers a solution to decarbonise industrial 
processes and economic sectors where reducing carbon emissions is both urgent and hard to achieve. All this 
makes hydrogen essential to support the EU’s commitment to reach carbon neutrality by 2050…” 
The environmental necessity of developing low-carbon hydrogen value chains is matched by the scale of the 
economic opportunity that it presents for Ireland. Analysts have estimated that low-carbon hydrogen could 
meet 24 per cent. of global energy demand by 2050, with annual sales in the region of circa €690 billion4. 
Ireland’s potential to play an important part in the global low-carbon hydrogen economy is clear. Ireland’s 
business case for low-carbon hydrogen is, in the long-term, likely to be focused on exports. That is driven by: 

• Domestic renewable energy potential: There is clear potential for Ireland to, in time, produce a surplus of 
renewable energy, given the forthcoming development of Ireland’s offshore wind sector, the fact that 
Ireland’s seabed has an area of approximately seven times its landmass and the geographical positioning of 
Ireland at Europe’s frontier with the Atlantic. 

• Domestic power demand: Given Ireland’s relatively small population and industrial capacity, compared to 
its larger European neighbours, Ireland’s peak electricity consumption is likely to be limited relative to its 
long-term capacity to generate renewable energy, such that excess domestically generated renewable 
energy is likely (in the long term) to be available for the production of low-carbon hydrogen. 

• Market access: Ireland has favourable market access, given its stable position within the European Union 
and an embedded connection to United Kingdom energy markets. 

• Market size: The on-going development of national hydrogen strategies by multiple countries, coupled with 
the globally-recognised role that low-carbon hydrogen will play in the achievement of net zero 
commitments, means that low-carbon hydrogen is likely to become a globally traded commodity within a 
relatively short space of time, much like natural gas is today. 

The low-carbon hydrogen market will be a global market, it is almost entirely untapped and it is one in which 
Ireland is perfectly positioned to take a share. The market will reward early ambition and decisive action by the 
Government. Advancing a strategy that is simple, ambitious and well-funded is critical if Ireland is to realise its 
potential in the sector. 
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B. The need for Government supply-side support: 
The key quandary affecting the development of a global low-carbon hydrogen market is that it is a nascent 
market and is therefore incapable of developing based on pure demand-side principles alone, particularly given 
the lack of low-carbon hydrogen infrastructure that currently exists and the resultant high costs of production. 
The Government and low-carbon hydrogen producers are charged with developing a generation, storage and 
transportation network for low-carbon hydrogen that is comparable to (or that exceeds) the scale of our current 
natural gas network5. All this must be delivered from a standing start and within the shortest possible time. 
The challenge is enormous and will require Ireland to play its part in a global effort. Demand for low-carbon 
hydrogen will, in large part, be driven by the development of generation infrastructure and that development 
would (if left solely to market forces) not occur until sufficient demand is evident. This presents a classic “chicken 
and egg” scenario and means that until the low-carbon hydrogen market becomes more established, demand 
for low-carbon hydrogen must be driven more by government policy than by market forces. 
Ireland’s hydrogen strategy should prioritise Government subsidisation of low-carbon hydrogen generation 
assets in order to kick-start supply and drive the demand that is needed to make the market self-sustaining. 
We outline below three potential schemes that the Government could implement to support the development 
of low-carbon hydrogen generation facilities. It is clear that an ambitious package of Government subsidies is 
needed, irrespective of which scheme is chosen. This is recognised by the European Commission in its recently 
adopted Climate, Environment and Energy Aid Guidelines (CEEAS), where it observes that targets and quotas 
alone will not generate sufficient investment in low-carbon hydrogen generation6. 
Consideration of three alternative supply-side subsidy schemes: 
Any supply-side subsidy scheme introduced by the Government should be simple, limited and carefully targeted. 
It will need to remove the uncertainty of demand that is hindering potential low-carbon hydrogen projects and 
it will need to allow those projects to raise equity and debt from the private sector based on more predictable 
revenue streams than the market currently permits. 
Each of the subsidy schemes described in this section of our response to the Consultation has nuanced benefits 
for (to varying degrees) developers and the Government. We do not conclude that any of these schemes offers 
a perfect solution or should be the preferred choice of the Government but we have focused our attention on 
the third scheme, given the range of published information that is already available for the Government to 
review in relation to the United Kingdom and European Commission schemes7. 
The United Kingdom approach: Faced with a lack of supporting infrastructure, a lack of pathfinder projects that 
proved the ability to commercialise the technology and high generation costs, the UK Government’s offshore 
wind auction rounds, based on contracts for difference (CfDs), provided an effective way for the UK Government 
to initially subsidise the development of its offshore wind market. As auction rounds have progressed, 
generation costs and strike prices have fallen and the market has become established, prompting other 
countries like Ireland to follow suit. 
The UK Government’s hydrogen strategy recognises a similar role for CfDs in supporting the generation of a low-
carbon hydrogen market. The UK Government is in the process of developing a UK hydrogen business model 
and its first response to the consultation on that business model in April 2022 (the UK Business Model 
Consultation) suggested that the United Kingdom will pursue a private contractual framework, whereby low 
carbon hydrogen8 producers will be paid a variable premium, which will be calculated as the difference 
between: 

1. A reference price, which will be the actual hydrogen sale price achieved by the developer, floored at 
the lower of natural gas wholesale prices and the strike price; and 

2. A strike price, reflecting costs associated with developing and maintaining the relevant low-carbon 
hydrogen production project (including financing costs, an allowed equity return on investment and 
incorporating an indexation methodology in certain circumstances). 
The UK Business Model Consultation also suggests that the UK Government will:  encourage early ‘weaning’ of 
developers off subsidies by including contractual mechanisms to encourage developers to seek an increase in 
the actual low-carbon hydrogen sale price achieved above the natural gas – linked floor to the reference price; 
and provide a sliding scale of volume support, whereby if a developer experiences a fall in offtake volume, the 
strike price for the remaining volumes of low-carbon hydrogen will increase (the purpose of this being to 
incentivise the producer to increase offtake volume again, as it will achieve greater revenues with larger volumes 
sold than it would with lower volumes sold, even if those lower volumes benefit from a higher strike price). 
The European Commission approach: In its hydrogen strategy10, the European Commission has proposed to 
support low-carbon hydrogen production by creating a tendering system, to be delivered through its Innovation 
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Fund, that is linked to the European Union Emission Trading Scheme (ETS), by deploying “carbon contracts for 
difference”. These would be long term CfDs which would remunerate developers of low-carbon hydrogen 
projects by paying developers (106 DLA Piper). 
 
As well as general improvement in the planning process in Ireland, the government should establish clear 
guidelines in terms of the regulatory permitting and operational safety regime under which hydrogen production 
facilities will operate. An example of an incentive that could commercially de-risk projects is to provide a credit 
per kg of green hydrogen produced. In the US a new clean hydrogen production credit worth as much as $3/kg 
is being introduced. The amount of the credit, which would be available to facilities placed in service prior to 
December 31, 2028, is based on achieving certain lifecycle greenhouse gas emissions rates (below 0.45 kg CO2 
per kg of H2 produced to receive the full amount), as well as meeting prevailing wage and apprenticeship 
requirements in the legislation. NFE is happy to share our learnings from the US with the department during the 
development phase of the strategy (110 New Fortress Energy). 
 
Ireland’s offshore wind development strategy focuses solely on meeting 2030 climate commitments at the 
expense of long-term energy security, future electrification needs and economic opportunity. There is currently 
no ambition to harness our immense Atlantic Energy resource pre-2030. Ireland can do much more to support 
energy security and decarbonisation at an EU level, without compromising 2030 targets, but can only do so with 
increased ambition around offshore floating wind energy and hydrogen (111 Shannon Estuary Economic 
Taskforce). 
 
As part of the REPowerEU plan in June 2022, the European Commission set out an ambition of 10 million tonnes 
of domestic renewable hydrogen production and 10 million tonnes of imports by 2030, to replace natural gas, 
coal and oil in hard-to-decarbonise industries and transport sectors. This EU context must be considered in 
efforts aimed at de-risking investment into green hydrogen production. The demand for hydrogen will come 
both domestically, and from the rest of the EU. The hydrogen market in Ireland is in its early stages. This requires 
ambitious targets and supportive policy measures to deliver on hydrogen’s potential as a supporter of 
renewables and as decarbonisation option for hard-to -abate emissions. The ambitious targets with appropriate 
support approach were hugely successful in delivering onshore wind and therefore should be leveraged to 
realise the hydrogen opportunity.  
The primary output of the hydrogen strategy should be to set the level of ambition Ireland has for hydrogen in 
the short, medium, and long term. This will assist in defining the size of the hydrogen opportunity, which is a 
prerequisite for investment.  
The energy transition provides opportunity for sector coupling and a more integrated energy system. Hydrogen 
in its twin role of increasing renewables in the energy system with end-use decarbonisation is a characteristic 
example of the interrelatedness of net zero. In this context, investment in hydrogen production requires similar 
investment in hydrogen demand, storage, and transport. For as long as uncertainties remain around ambition, 
or the technical challenges along the hydrogen value chain, investment in hydrogen production will be 
hampered. The hydrogen economy requires a holistic approach across the value chain if it is to make material 
contributions to the climate action plan.  
Acknowledging the closely integrated nature of a future energy system requires both hydrogen production and 
demand to be supported to kick start the industry and overcome the inertia of a standing start. Whilst 
electrolysers are a mature and well understood technology, they are still early in the adoption curve from a mass 
production perspective. This means that the technology and associated balance of plant are expensive. Capital 
costs are envisaged to fall given the global demand for electrolyser capacity, however at this stage, capital 
funding support is required to effectively de-risk early project investment. Similarly, end-use applications will 
require capital grant funding to assist in the switch from equipment utilising fossil fuel to either address the need 
for new or modified equipment. On an ongoing basis, the cost of hydrogen provided is high compared to fossil 
fuel substitutes, therefore ongoing operational support in the form a €/kg support is required to incentivise 
production and end use.  
These high-level supports acknowledge the need to develop hydrogen production and demand in tandem to 
deliver hydrogen market growth which enables vast quantities of renewable power to integrate into the wider 
energy system.  
Access-to and cost of renewable power are key factors in the cost of produced hydrogen. Therefore, accelerated 
renewables development in terms of increased volume and pace at lower cost will result in competitively priced 
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hydrogen. This in turn will increase the size of the addressable demand side and incentivise production capacity 
investment. 
Regulatory flexibility should be cognisant of the state and sale of market development. Specifically, additionality 
and temporal matching should only apply when the industry reaches sufficient scale.  
The Planning System: Ireland’s planning system remains a fundamental risk for the development of a hydrogen 
economy. If we are to deliver on our 2030 ambition, it is crucial that delays and bottlenecks in the planning 
system are addressed.  
At the request of WEI, planning and environmental consultants MKO examined the decision timelines of every 
wind farm case decided by An Bord Pleanála, or awaiting decision, from 2020 to 9 March 2022. The results show 
a planning system that is simply unable to process applications in anything close to the 18-week statutory 
objective. The Strategic Infrastructure Development system is simply not working. The findings are summarised 
here:  
Decisions on Planning Appeals:  

● Of the ten planning appeals cases heard by the Board, none were decided within the 18-week 
statutory objective.  

● The average time for a decision was 60 weeks and the average time for the Board’s inspectors to 
make a recommendation was 35 weeks.  

● Further information requests were made by the Board in only three of those ten cases.  
Decisions on SID Applications:  

● Of the three SID applications heard by the Board, none were decided within the 18-week statutory 
objective.  

● The average time for a decision was 69 weeks and the average time for the Board’s inspectors to 
make a recommendation was 47 weeks.  

● While further information was requested in two of these three cases, the applicant had responded 
within seven weeks in both.  

● The quickest decision from the Board took 57 weeks.  
Decisions Pending:  

● As of 9 March 2022, nine wind farm appeal cases were awaiting decisions for an average of 59 
weeks.  

● As of 9 March 2022, nine SID applications were awaiting decisions for an average of 54 weeks.  
To ensure the progression of onshore and offshore wind in Ireland, meet our 2030 targets, and support the 
development of a green hydrogen industry, significant additional resources are required within ABP to address 
these delays and bottlenecks within the planning system.  
Our Electricity Grid: Alongside planning, the need for significant grid upgrades across the country remains a 
significant hurdle that must be overcome if Ireland is to deliver on its 2030 ambition, with hydrogen playing a 
crucial role. 
Our electricity grid is not fit for purpose. It was designed for a 20th century fossil fuel-based economy. It is crucial 
that we build critically needed new infrastructure, such as the North-South Interconnector, and Government 
must invest in EirGrid and ESB Networks to ensure that the system can, when the wind and solar is available, 
operate with 100 percent renewables.  
Ireland will need every single project identified in EirGrid’s Shaping our Electricity Future strategy, but even with 
that we would still be emitting more than 70 million tonnes of carbon over the course of the decade. A recent 
report produced jointly by specialist energy consultants Baringa and TNEI10 shows that EirGrid’s strategy is not 
enough. It must be improved with new technologies and zero-carbon solutions. We need more power lines and 
underground cables to get power from wind farms to where the electricity is needed (113 Wind Energy Ireland). 
 
Integrated approach to design secure zero carbon energy system with large scale renewables producing 
electricity for direct use and for H2 production. There were conflicting views among the members around the 
blending of renewable H2 with methane in the gas network. 

•  Members are calling for government support, for example in the form of gas injection 
into the gas network, to remove demand risk until the industry is established. Investment 
of the scale needed will not be found if demand risk exists.20 

• Members also recognise the EU Commission21 “reiterates its position that blending 
hydrogen into the natural gas grid requires careful consideration as it diminishes methane 
gas quality, can increases overall system costs and the costs of heating for the residential 
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sector (if not certified for specific use in thermal plants or industry), and it is in most 
applications a less efficient alternative to direct electrification. “.   

• Members support EU prioritisation of  “ .. hydrogen valleys that bring together – in a 
limited geographical area - all the elements of renewable hydrogen production, storage 
and end-use into an integrated ecosystem.  Hydrogen valleys can vary in size and scope 
thus proving to be very flexible in adapting to local energy needs.”22 (118 Hydrogen Ireland 
Associations). 

 
Now, building on renewable energy production from offshore wind, onshore wind and solar, we see a path to 
establish and scale up production of renewable hydrogen and e-fuels. In this way, power-to-X technologies can 
deliver 'indirect electrification'. And a good starting point is to convert existing hydrogen demand from heavy 
industry to demand for renewable hydrogen. Renewable hydrogen and Power-to-X face a unique challenge on 
their journey to commercialisation, as both supply and demand need to be developed in parallel. This entails 
uncertainty and hence makes it more difficult for developers to invest. To speed up deployment of Power to-
X,we must overcome the 'chicken-and-egg' dilemma through industrial leadership, government support and 
regulation, and public-private partnerships. While the timeframe for delivering hydrogen supply will depend on 
commercial viability, the growth rate of demand and ultimately the political support and regulatory framework, 
the deployment of power-to-x can be envisaged in three general stages. 2020-202 Peer to peer projects -develop 
renewable hydrogen to replace fossil hydrogen. This step enables near term scale and industrialisation of 
renewable hydrogen production, immediately driving down costs. Such facilities are best located close to large 
scale renewable assets and with strong connection points in the transmission grid, while also close to existing 
hydrogen demand. 2025-2030:Hydrogen clusters - optimise use of infrastructure, add storage. As electrolysis 
scales up, enabling distribution of green hydrogen from large electrolysers to one or more designated consumers 
will become increasingly important. Precise formats will be site and market specific but for example, electrolyser 
facilities could be sites near renewable power sources to feed hydrogen into pipelines or co-located with e-fuel 
production. As larger volumes of renewable hydrogen are produced, infrastructure could include larger storage 
facilities. Such storage will absorb intermittency in production to ensure a steady supply of renewable hydrogen 
to consumers. 
Alternatively, hydrogen can be converted to other e-fuels, which can relatively easy be stored and transported 
using existing infrastructure. Where feasible, segments of the current gas grid can be converted to dedicated 
hydrogen infrastructure to supply industry clusters. This should only be used for hydrogen, however, as blending 
with natural gas could impact the value of hydrogen and lock in applications that will most likely not be relevant 
in a fully decarbonised economy. 2030-2040:Integrated hydrogen grid -a transnational hydrogen grid and 
market. In the longer term, further scaling of renewable generation and hydrogen production can help transform 
the energy system and continue to drive down costs. Supplementary to expanded power transmission, a 
'backbone' hydrogen grid will connect renewable hydrogen production (offshore and onshore) in regions with 
wind or solar resources to the industrial centres. This might leverage from existing infrastructure, where natural 
gas pipelines are retrofitted to hydrogen transport, or involve development of new pipelines designated for 
hydrogen. To maximise the decarbonisation potential of renewable hydrogen, costs must be brought down 
through industrialisation and scale. We know this is possible, with the right framework conditions, and cite the 
track record of the offshore wind sector in driving down cost so effectively over the past 20 years (119 Ørsted). 
 
Progressive tax policies on VAT and R&D credits for construction and infrastructure. Promote demand side by 
VAT reduction on H2 HGV, subsidise of conversion of marine vessels. No VAT and excise duty of H2 as a fuel (120 
Hexicon). 
 
Firstly, a strong coherent hydrogen strategy is required to help underpin investment in green hydrogen 
production and to also stimulate demand. An integrated approach should be taken to design the future zero 
carbon energy system, planned, and operated as a whole, linking different energy carriers, infrastructures, and 
demand sectors. 
Longer-term ambitious targets must now be set to demonstrate the scale of development required and provide 
more certainty in the market. Targets should be set for renewable hydrogen to complement the role of electricity 
in achieving a secure net zero electricity system by 2040, and secure net zero energy by 2050. Targets for 2030 
should also be augmented to allow for attrition, knowing that further project will be required to meet net zero. 
Steps should be taken to accelerate the deployment of offshore wind, including the facilitation of hybrid 
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connection to truncate time for grid access. Marine Area Consents for Hydrogen projects only should also be 
supported to give this industry quicker access to a pipeline of projects to provide primary energy. 
Market arrangements should be considered to leverage the smart flexible demand associated with electrolysers 
to support power system. This could provide an auxiliary revenue stream to electrolysers, de-risking projects 
and helping to reducing cost of production of hydrogen. 
Longer-term ambitious targets must now be set to demonstrate the scale of development required and provide 
more certainty in the market. Targets should be set for renewable hydrogen to complement the role of electricity 
in achieving a secure net zero electricity system by 2040, and secure net zero energy by 2050. Targets for 2030 
should also be augmented to allow for attrition, knowing that further project will be required to meet net zero. 
Steps should be taken to accelerate the deployment of offshore wind, including the facilitation of hybrid 
connection to truncate time for grid access. Marine Area Consents for Hydrogen projects only should also be 
supported to give this industry quicker access to a pipeline of projects to provide primary energy. 
Market arrangements should be considered to leverage the smart flexible demand associated with electrolysers 
to support power system. This could provide an auxiliary revenue stream to electrolysers, de-risking projects 
and helping to reducing cost of production of hydrogen. 
ESB agrees with the Government’s position to only progress with green hydrogen. No investment in fossil 
derived alternatives should be considered and, instead, investment should be prioritised for offshore wind and 
renewable H2 production and storage. Support mechanisms for demand users should only support applications 
where direct electrification is a not a viable decarbonisation pathway. Supports should first focus on addressing 
hard to abate pathways which provides the least cost carbon abatement. 
ESB does not agree with the blending of hydrogen in the gas grid. It is an inefficient, uneconomical use of a 
scarce, premium, zero carbon fuel. Similarly, the EU Commission reiterates its position that blending hydrogen 
into the natural gas grid “requires careful consideration as it diminishes gas quality, can increases overall system 
costs and the costs of heating for the residential sector, and it is in most applications a less efficient alternative 
to direct electrification”. 
It would be a far more efficient use of hydrogen to concentrate it in regions with a high density of hard to abate 
demand users. This will allow the maximum amount of decarbonisation to be delivered per kg of Hydrogen. It 
will also allow for efficient investment in infrastructure, spreading costs across multiple users. ESB believes that 
we need to develop this infrastructure together in a planned way via a clustered/hub-based approach, as 
prioritised by EU. This approach brings all the elements of renewable hydrogen production, storage and end-
use, including zero carbon dispatchable generation, into an integrated ecosystem in a limited geographical area. 
These hydrogen valleys can vary in size and scope thus proving to be very flexible in adapting to local energy 
needs. Finally, steps should be taken to de risk investment in electrolysers themselves. Suitable capex and opex 
support for hydrogen production should be considered particularly in the early years of the industry. A support 
should also be introduced per kg of hydrogen produced. Market arrangements should be put in place to leverage 
the smart flexible demand associated with electrolysers to support power system such as Ireland’s which is 
lightly interconnected and has ambitious targets for renewables penetration. This could provide an auxiliary 
revenue stream to electrolysers, de-risking projects and helping to reducing cost of production of hydrogen. 
Additionality and temporal matching criteria should be relaxed at first and then stepped up across the decade 
to ensure enough flexibility to allow the sector to develop. (121 ESB). 
 
Policy clarity and direction of travel from Government will be the most important factor in driving investment 
confidence in hydrogen. Clearly outlining which end-users Gov see as credible and preferable and business cases 
to support the same would be pivotal in driving real investment.  
Beyond this, a range of practical measures could be introduced to de-risk efficient investment in green hydrogen 
production to supply Ireland’s demand: This includes,  

● Facilitating the allocation of Maritime Area Consents to credible developers who commit to 
developing  offshore windfarms that will generate green hydrogen  

● Legislation to allow ‘private wires’ that would allow for developers to generate and export from an  
offshore windfarm to an electrolyser located onshore to eliminate grid dependency and the levying 
of  TUoS charges.  

● A subsidy for the production of hydrogen from offshore wind to promote market development  
● A H2 generation support mechanism to incentivise a transition from high carbon H2 generation to 

low,  similar to that which is under development in the UK  
● Collaboration with other EU nations to open opportunities for hydrogen export.  
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SSE Recommendation: To de-risk investment in hydrogen production policy clarity and direction of travel from 
Government will be critical. Beyond this, a range of practical measures could be introduced such as facilitations 
of MACs for offshore projects providing hydrogen, legislation to facilitate private wires, subsidies for the 
production of hydrogen and collaboration at an EU to explore export opportunities (123 SSE). 

 

14 WHAT IS THE EXPECTED MINIMUM CAPACITY FACTOR OF GRID CONNECTED HYDROGEN 

ELECTROLYSERS THAT WOULD BE FINANCIALLY VIABLE? 

30 - 45% as a guideline is the point at which the capex becomes the more dominant aspect rather than the cost 
of electricity going in (2 Baringa). 

 
Uncertain – emergent technology and the market will dictate same (14 SCC). 

 
Solar 15% 
Wind 30 % 
As noted above the smart thing to do is to install a hub with storage that allows for big gulps of electricity to be 
swallowed, with decoupled and indirect Hydrogen production via thermal energy, grid inertia can be maintained 
via prime movers at the hub sites while also removing the worries about cost-based capacities. 
The key take away is that solar does not make sense for Hydrogen production in Ireland at 11% capacity and 
wind will struggle to be viable at a cost of less than about 23c per kWh (solar is close to 35c) (22 Aergaz). 

 
It is difficult to provide a definite answer to this question as the answer fundamentally depends on the value of 
the hydrogen produced which is uncertain. Assuming a fixed electricity cost, the higher the capacity factor of an 
electrolyser the lower the average cost of production per kg of green hydrogen. If the market can provide a very 
high kg price for hydrogen a low capacity factor electrolyser project may be viable and vice versa for a low 
hydrogen price. BnM would be happy to discuss these issues and elaborate on the factors that underpin the 
commercial viability of hydrogen projects with the department if required (26 BnM). 
 
Ultimately there are too many variables to determine this since it’s influenced by the market price per kg 
produced by the electrolyser, versus any variation in the electricity cost to produce, the size of the production 
capacity and the relative loading of the plan (27 BOC). 
 
This is being examined in the context of a case study in the Poolbeg area as part of the SEAI funded ‘Poolbeg 
sector integration study18’ led by Codema in partnership with Mullan Grid, and support from DCU. This study 
will be completed in March 2023 (31 Codema). 

 
The economics of hydrogen production will vary significantly across projects due to factors such as cost of 
capital, terms of renewable PPAs, location, off taker price, volume requirements, and renewable hydrogen 
supports. 
There is a trade-off between the capital costs of electrolysers requiring high utilisation, and the need for cheap 
renewable power. Increasing running hours increases the price paid for power as it inevitably results in the 
import of electricity from the grid at times of higher electricity market prices, driving up the cost of the green 
hydrogen produced. 
The success or otherwise of Ireland's hydrogen strategy will be largely determined by the absolute and relative 
cost of renewable electricity generation and the ability of policy-makers to reduce a range of existing costs. Apart 
from the hydrogen strategy, this approach has particular merits in the current environment and in terms of the 
required level of investment to successfully decarbonise the economy (43 Energia). 

 
Where it is not feasible to connect a large volume of renewables to the electricity grid, there may be a case for 
dedicated renewables and hydrogen production which are not grid connected, however grid connection should 
be prioritised wherever possible, as renewables are most efficiently used when they displace fossil fuels on the 
electricity grid, and should only be used to produce hydrogen at times when the grid is taking as much 
renewables as it can (54 Green Party Energy Policy). 
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From academic and industrial participants, this topic is under investigation. From electrolyser thermodynamic 
efficiency point of view, it is vital to increase the capacity factor, but from an economic perspective, only if 
renewable electricity is available will it be logical (63 Islandmagee). 

 
We are unaware of any studies that have addressed this issue specifically. However, we have the following 
comments: 
An economic analysis to determine financial viability requires assumptions on the cost and revenue side. Typical 
cost assumptions for most components are available in the literature but assumptions on the revenue side 
(hydrogen price, tax rate, available subsidies) are generally unavailable and are yet to be proposed by 
Government. Hence, industry / literature tends to focus on the levelized cost of 
hydrogen (LCOH) as a means of comparing electrolyser configurations (curtailed wind, available wind, grid 
connected). This is, however, not a proxy for determining financial viability. Studies reported by the IEA, suggest 
that for grid connected electrolyzers, LCOH is optimized within a capacity range of 28% - 68%, with the range 
dictated by the electricity cost model. This would suggest that the concept of minimum capacity factor is valid 
for grid connected electrolyzers (67 Nephin Energy). 

 
Not possible to say, depends on:  

● cost of input fuel (electricity),  
● Availability and costs of electricity grid connections and water supply 
● Size and scale of the proposed hydrogen (electrolyser) production facility as well as operating 

regime 
● Willingness of the off taker to pay the green hydrogen costs (value of the green hydrogen will 

depend on its application and the cost of the non-green hydrogen fuel that is being replaced) 
● Capex / Opex costs (72 RWE). 

 
Without a suitable support mechanism, no projects will be financially viable. The electrolyser capacity factor has 
a direct impact on price. It would be critical, particularly in the early development of the hydrogen economy, 
that the capacity factor would be maximised to make the best use of these new assets to bring as much hydrogen 
as possible to market. This further emphasises the need to provide flexibility regarding additionality/ temporal 
matching until H2 production capacity reaches scale. (87 Engineer Ireland). 
 
The priority for green H2 should be to feed the transport sector rather than reverse into the electrical grid... 
Reversing electrolysers should be reserve to low wind times (alerts) (101 SGS). 

 
The financial viability of hydrogen production plant is strongly linked to the capacity factor and the cost of 
electricity. Like any asset you want to be able to run it as much as possible, however with cheaper electricity you 
may be able to have a financially viable project with a lower capacity factor and vice versa for expensive 
electricity. 
Mechanisms that could increase the capacity factor of the electrolyser more include but are not limited to: 
• High SNSP electrolyser can purchase grid electricity to make green hydrogen 
• Low GHG intensity of grid electricity (set threshold) electrolyser can purchase grid electricity to make green 
hydrogen 
• No wind periods – electrolyser can purchase grid electricity to make green hydrogen this will enable security 
of supply i.e. hydrogen production can match hydrogen demand. No GHG penalty (104 EIH2). 
 
This is entirely project specific and will depend on the cost of the electricity that drives the electrolyser. The cost 
of electricity by far the largest cost involved in H2 production. Proton exchange membrane (PEM) electrolysis 
technology, such as that to be deployed at New Fortress's facility at Beaumont, Texas is efficient at variable load 
factors. NFE is happy to share our real-world learnings with the department in this regard (110 New Fortress 
Energy). 
 
Optimal utilisation of electrolyser capacity depends primarily on achieving a satisfactory trade-off between 
competing factors: capital cost of equipment and the price of electricity. As electrolysers and associated balance 
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of plant are expensive, the incentive is to maximise running hours to recover investment costs. However, since 
electricity price is a material input cost, higher running hours creates more exposure to high electricity prices.  
According to the IEA, the optimal running hours for an electrolyser based on Japanese power prices in 2018 
occurred in range between 2500-6000 hours representing a capacity factor of 28-60% 11. Whilst not directly 
applicable to the Irish case, it illustrates the trade-off between both factors resulting in an optimal point 
occurring in the mid-range of operation. The forecast increases in dispatch down, with significant renewables 
development increasing the potential running hours for electrolysers if they are utilised to their full potential as 
a smart load. This is further improved if curtailment can be wheeled effectively in the electricity market so a 
single electrolyser can support multiple renewable assets (113 Wind Energy Ireland). 
 
● Electrolyser capacity factor will have direct impact on price and, consequently, on the support mechanism 

required. 
● In Ireland, according to research available, electrolysers should operate over 50% capacity factor for best 

commercial economics of the produced hydrogen fuel, weather the electrolyser is electricity grid 
connected or operating independent to the electricity grid (directly connected to a renewable source) or 
in a hybrid mode of both scenarios. 

● It can be challenging for a hydrogen production plant to match a customer need/supply of hydrogen 
produced by intermittent renewable energy with the steady demand from a Hydrogen user such as a bus 
operator/ industrial heat customer.  A low-capacity factor electrolyser necessitates investment in high 
capex, low capacity hydrogen storage to ensure a secure & resilient supply of Hydrogen for customers, 
thereby further increasing Hydrogen costs. 

● However Electrolysers could be commercially operated below 50% capacity in certain circumstances that 
would not be based on pure economics of the produced hydrogen fuel;  

o This is based on the capability of electrolysers to operate efficiently during a load shedding 
event (load shedding is used to relieve stress on a primary energy source when demand for 
electricity is greater than the primary power source can supply.) 

o The electrolyser would be strategically located at a congested node of the electricity grid to 
allow for intermittent electricity load management for Demand side response reasons or for 
electrical grid frequency balancing or load shedding events to avoid blackouts or over supply 
of un-demanded electricity. 

o Electrolyser size would be designed to match the site and the commercial benefit would be 
from local & national energy security and grid stability, with the added benefit of hydrogen 
gas produced onsite and moved offsite to demand. 

o Incentivise grid connected electrolysers backed by renewable energy contracts, can be smartly 
dispatched to support the power system.  

o This would be location specific and limited in scale but could be strategically important for the 
electricity grid and reduce the need or defer the need for investment to reinforce the 
electricity grid at specific locations. 

o It is probable that these electrolysis facilities would be managed by state TSO (118 Hydrogen 
Ireland Associations). 

 
The cost of green hydrogen production hangs on the high capital cost of the electrolysers itself and then the 
main input, electricity. It’s imperative that the capacity factor is maximised to keep costs to a minimum and 
allow this technology to be supported at the least cost possible. 
It’s also important to consider the demand user needs in terms of matching up the supply of hydrogen. Most 
demand users will require a steady supply of hydrogen such as a bus operator or industrial heat customer. 
Therefore, it would be challenging to supply this with a low capacity factor electrolyser. In this instance, greater 
hydrogen storage would be required, thereby adding in significant cost. The whole system must be considered 
to properly evaluate the cost of hydrogen consumed. Electrolysers should be connected to the grid with a 
renewable power supply provided through a PPA. This would also allow electrolysers to provide system services 
helping to both reduce system costs and the cost of hydrogen production (121 ESB). 
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15 WHAT POLICY MECHANISMS COULD BE USED TO AVOID GREEN HYDROGEN PRODUCTION 

COMPETING WITH DIRECT ELECTRIFICATION? 

Focus on demand-based outcomes for industrial heat such as CFDs on carbon ETS certs that allow industry to 
choose the best solution for them. For road transport, a similar approach could be taken that delivers certainty 
on price of any certificates / obligations from fuel suppliers in a way that allOWC electricity supplied to electric 
vehicles to be considered a fuel (2 Baringa). 
 
Why not have them competing? The electricity market is dysfunctional with generation capacity 
underdeveloped along with weak grid. These have contributed to the energy crisis currently experienced by Irish 
Consumers. Development is moving at snail’s pace. Regulations to allow Private Electricity Wires between wind 
farms and hydrogen plants are required (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of 
Commerce and Industry). 
 
This is really a case of perspective, it's not a case of competing, it's a case of complementing, without a long-
term source of energy that can potentially fill up to 12 weeks of Dunkelflaute conditions there is no point in 
direct electrification if there is no electricity to run it (22 Aergaz). 
 
This question can be interpreted in two ways, firstly as competition between hydrogen production and direct 
electrification for “green electrons” and secondly as competition at end uses. With respect to the first at a high 
level, BnM does not believe any policy mechanisms will be required to avoid green hydrogen competing with 
direct electrification, which renders this question somewhat moot. Decarbonising Ireland’s entire economy will 
require a large increase in the amount of renewable energy we produce. Ireland has a distinct advantage relative 
to other countries here in having sufficient renewable energy potential to supply both needs. Policy needs to 
focus on facilitating its development. The question that needs to be addressed is how we produce sufficient 
renewable energy to support green hydrogen production and the electricity demand of direct electrification. 
These questions have been discussed widely and BnM would support the policies suggested by WEI that would 
increase deployment of RES assets and reduce the overall cost of doing so. 
When considering the second interpretation and whether specific end uses should be decarbonised via green 
hydrogen or direct electrification, we believe for the most part market forces should dictate what 
decarbonisation solution is chosen. For most end uses we do not believe that hydrogen will be able to compete 
on a cost basis with direct electrification. Direct electrification where feasible is and will remain cheaper than 
utilising green hydrogen for the foreseeable future. 
Renewable electricity is the feedstock for green hydrogen production and even with decreases in hydrogen 
production costs it will remain more expensive as an energy source. In that context we believe that direct 
electrification will remain cheaper in terms of overall energy costs and market forces will encourage direct 
electrification where it is the superior option (26 BnM). 

 
BOC does not believe that green hydrogen production will be competing with direct electrification. As such we 
believe that the end uses that can utilize direct electrification will do so. Even in a fully developed hydrogen 
economy direct electrification it is likely to remain the cheaper option for most industries. We consider that both 
will work in harmony whereby green hydrogen will be utilized where electrification is not possible or viable for 
the end-user needs. We consider the concept that Ireland will have more renewable energy capacity and/or 
potential capacity than we need. Hydrogen can therefore service the end-uses where electrification is not suited. 
Also stored hydrogen backs up direct electrification through hydrogen CCGT units during periods of low RES-E. 
The mechanism within the policy needs to consider the need to develop hydrogen capacity sufficiently so that 
it supports the overall decarbonization of the economy since (as well as it’s own end-uses), it will be a primary 
support mechanism to compliment electrification (27 BOC Gases Ireland). 

 
Competition between hydrogen and direct electrification can be avoided through policies which state clear 
targets or upper ceilings for each energy type, a definition of priority focus areas and the use of supports to 
implement smart technologies which can identify periods of optimal hydrogen production that can support the 
grid. 
Green hydrogen and electricity should be considered as complementary energy vectors, not competing sources 
of energy or fuel types. The objective of the policy mechanisms should therefore be structured to achieve the 
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optimum balance between both energy vectors for the state. In other words, moving grid electricity to 
renewable generation and using green hydrogen to optimise grid stability and harder to abate consumers (30 
CIE). 

 
On the demand-side green hydrogen policy support should only be applicable to high priority end- uses such as 
those identified in this consultation response, and further backed by additional research and evidence. Focusing 
support directly on end-uses unsuitable for direct electrification should reduce competition. Further work is 
required to understand options to avoid competition for renewable electricity on the supply side (31 Codema). 
 
Hydrogen should be allowed compete directly with direct electrification but in reality, they go hand in hand 
when you have large amounts of variable renewable energy grid generation (32 and 84 Constant Energy). 

 
Electrolysers could be incentivised to fill the electricity demand night valley and other low demand periods. 
Electricity load flattening makes optimum use of the existing electrical transmission grid infrastructure, 
“sweating the assets”. Electrolysers are a perfect solution to electricity grid constraints when the hydrogen can 
be appropriately stored, piped to market or converted to an alternative energy carrier. Any support scheme for 
Hydrogen should be for renewable hydrogen only (36 DP Energy). 

 
There will need to be sufficient regulatory flexibility exhibited in the early stage of hydrogen market 
development in order to enable investment in the necessary infrastructure, skills and supply chain required to 
deliver on future hydrogen ambitions. 
Hydrogen can be deployed to support the high installed capacity of renewables and will provide much needed 
flexibility to the power system when dealing with over and under supply of renewable generation in a weather 
dependent electricity system. It is important that hydrogen continues to be understood as an enabler of a net 
zero energy system and not in competition with electrification. 
Additionality is an example of such a policy which sets out the criteria hydrogen production needs to meet to 
qualify as renewable. Energia supports the need for additional capacity to power electrolysers and that there 
should be a degree of temporal matching in electrolyser dispatch. However, application of the additionality 
principle from 2027 as set out in the EU’s delegated act does not afford projects 
enough time to build capability, supply chains and create investable projects. In the Irish case, the growth of 
offshore wind will nullify the need for additional capacity given our offshore resource. Narrow focus on 
additionality in the case of electrolysers will delay hydrogen industry development unnecessarily. Viewing 
hydrogen production as a compliment to renewables development will ensure a pragmatic approach to the 
energy transition and will maximise emissions reduction in the medium term (43 Energia). 

 
Hydrogen development should be viewed in the context of the whole energy system and should not deprioritise 
solutions with lower potential system costs or higher efficiency. It should not be a goal to maximise the use of 
hydrogen nationally. Excessive hydrogen application in sectors and processes with more efficient and cost-
effective opportunities could increase overall costs and reduce competitiveness. 
Hydrogen as a means for emissions reduction in the Irish setting should be focused in areas with fewer 
alternative decarbonisation pathways. These will include some industrial settings, such as the provision of high 
temperate heat, and seasonal energy storage for electricity generation 
Priority areas for enterprise development to be developed in addition to a hydrogen strategy include direct 
electrification of heat and transport, electricity grid expansion and interconnectors along with smart energy 
system integration such as intraday electricity and heat storage (45 Enterprise Ireland). 
 
Green hydrogen complements direct electrification as opposed to competing with it. Direct electrification 
cannot achieve zero carbon emissions without a back up to cover the periods of time when wind and solar output 
is low (47 Fingleton White). 

 
There are common needs for hydrogen, energy storage and direct electrification to help mitigate wasted 
renewable power, protect our economy and to accelerate Irelands decarbonisation: 

• Restructure network tariffs to promote electricity consumption in times of excess generation (high 
SNSP) 
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• PSO levy should not apply to technology designed to consume would-be wasted indigenous zero carbon 
energy. It should not be charged based on the Max Import Capacity of a site. 

• Develop, through Eirgrid and ESBN, the ability to dispatch consumption technology. There are work 
arounds for pumped hydro and interconnectors but it is not currently possible for new innovative technology. 
Starting with large high voltage applications. 
Large applications can deliver the biggest carbon saving early in this decade. By focusing on high voltage 
technology, we can maximise the use of our existing grid infrastructure. This can then be developed for active 
consumers on the low voltage network. 
Other policy considerations: 
• Supports should be technology neutral, focus on carbon reduction targets. 
• Grants with short delivery windows (12 to 24months) are restrictive to bigger scale 
innovation. 
• Grants with value limits hamper the best decarbonisation projects (48 Flex Power). 

 
HUI believes that if anything, direct electrification will prove to be a limitation on green hydrogen production, 
as until such time hydrogen use is the norm and the installed infrastructure is able to accept hydrogen use, direct 
electrification will be preferred by most consumers. Under this senario, the electricity price will tend to divert 
supply towards direct electricity users and away from hydrogen production (55 and 56 Hydrogen Utopia 
International). 

 
Green hydrogen production and its utilisation does not compete with electrification nor CCS. They are 
complementary technologies aiming to support reaching the 2050 net-zero checkpoint. (63 Islandmagee). 

 
Financial incentives to promote the use of hydrogen as a direct fuel source in difficult to abate sectors e.g. fishing 
vessels and HGVs and disincentives for use in the production of electricity (64 KFO). 

 
We suggest a number of mechanisms as follows: 
-A clear statement to this effect: Although hydrogen can be used for electricity generation using fuel cell 
technology, this is not how hydrogen is envisaged to be used in the Climate Action Plan. The proposed uses for 
hydrogen are as a zero emissions gas, and for decarbonization use in the transport sector. Wind is the preferred 
electricity generation mechanism, although there may be instances when use for direct electrification is 
warranted. 
The hydrogen strategy should include a statement on how hydrogen is envisaged to be used across the sectors, 
with timelines, priorities, targets and support packages. This vision and future policy documentation should 
include guidance on the preferred uses of green hydrogen, and it should indicate under which circumstances 
use for direct electrification would be supported. 
- Stipulate this in the incentive policy. Cost is a key obstacle in the uptake of hydrogen in the energy sector. 
Successful deployment will require financial incentives and creative business models. Direct financial support 
will be required in 
the pilot project stage as the industry strives to achieve economies of scale. Policy makers can stipulate which 
project type will / will not be supported. 
- Stipulate this in the tax / subsidy incentive structure 
Tax and subsidy incentives could be tailored in a similar fashion (67 Nephin Energy). 

 
Increase the pipeline of renewables. Given the recent warnings of substantial over-supply of renewable 
generation in Ireland by 2030, we do not see the displacement of direct electrification to be the greatest risk. 
Policy changes to the existing targets of EVs and heat pumps to be rolled out by 2030 would have a more direct 
impact (72 RWE). 
 
Ambitious targets should be set for renewables to produce hydrogen to complement the role of direct 
electrification for a secure, decarbonised energy system 

• Existing out-of-support renewables should be permitted to enter a power purchase agreement for hydrogen 
production; this will help retain wind capacity on the system, which may otherwise close 

• Where technically feasible, direct electrification is generally the most efficient way to decarbonise and 
hence most cost-effective. Nonetheless, hydrogen policy design should be carefully proofed to ensure no 
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perverse incentives come into play that may undermine such direct electrification. As set out in Q2, a 
hydrogen support scheme should be directed only at applications where direct electrification is not feasible. 
The support should cover the CAPEX and OPEX to produce and deliver hydrogen for these end users. 

• At a system level, in support of end-use direct electrification, this includes the provision of firm 
(dispatchable) power generation using hydrogen fuel (87 Engineers Ireland). 

 
Green hydrogen production should be complementary to, not in competition with, direct electrification. In fact, 
there will likely be advantages in transporting a proportion of renewable energy as hydrogen rather than 
electricity, even if it is ultimately converted back to electricity at market. Policy should be used to obtain the 
best overall integrated energy system for Ireland, rather than a system that relies solely on one form of energy 
transportation or another. 
Production and storage of green hydrogen for a time when the demand is required could be incentivised e.g. 
green hydrogen producers receiving increased payment for same volumes when there is no renewable input 
into the electricity grid. 
The EU has developed clear rules on how and when electrolysers can operate under their Delegated Act on 
additionality: 
All Irish produced green hydrogen will need to comply with these rules and this will in turn mitigate any risk of 
hydrogen competing with renewable generation for direct electrification. (92 GNI). 

 
It is questionable as to whether policy mechanisms are needed to avoid green hydrogen competing with direct 
electrification. Ensuring policy coherence between the various measures and strategies that feed into the 
Climate Action Plan should mitigate the need for additional policy mechanisms. From a cost perspective, direct 
electrification is often more cost effective when there is a technologically compatible solution (96 Indaver). 

 
Competition between hydrogen and direct electrification in the sectors we have identified is not necessarily a 
problem. The goal for end users, which should be encouraged government policy, is decarbonisation. An 
additional goal for national policy is energy security. The end users in the identified sectors will deploy the most 
suitable technology or practice for their sector. In many cases, that will be electrification, and in others that will 
be hydrogen. It should not be the role of government departments to make these technical and business 
decisions for the end users (100 University of Galway). 

 
Why should they not compete? Ultimately a H2 bus will compete with an electrical bus. The cost of energy of 
each solution will be part of the TCO. Supply and demand should balance this out (101 SGS). 
 
Green hydrogen will not compete with direct electrification as electrification will be and should be applied in 
industries where it is the most sustainable and efficient solution such as private cars. Therefore, electrification 
should not take us from developing green hydrogen production as Ireland requires a parallel solution for 
industries that are hard to decarbonise and where green hydrogen could potentially play a key role as it has 
been exhibited in section 2 (104 EIH2). 
 
A. The potential for competition with direct electrification: The rate of development of renewable energy 
production assets will need to increase substantially in order to keep pace with both the demand for direct 
electrification from renewable sources and the expected growing demand for low-carbon hydrogen production. 
In the long term, low-carbon hydrogen has the potential to provide an essential outlet for Ireland’s anticipated 
renewable energy surplus. However, in the short-term, there is a risk that low-carbon hydrogen projects will 
compete for renewable energy, resulting in security of supply issues and impediments to Ireland’s transition 
away from fossil-fuelled electricity generation. 
B. Addressing the issue through targeted Government support: The Government can, as described in the 
response to question 1 above, ensure that low-carbon hydrogen production projects are incentivised to avoid 
competition with direct electrification by providing increased support payments to projects that incorporate: 

• tied, new-build renewable generation assets, whereby those increased support payments 
would only be available in circumstances where low-carbon hydrogen is produced using those tied 
renewable generation assets14; and/or 
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• features (including energy storage solutions) that prioritise drawing from the grid at times of 
high renewable electricity generation and/or low electricity demand and reduce drawing from the grid 
at times of low renewable electricity generation and/or high electricity demand. 

Prioritising drawing from the grid in the manner described in the second point could also have the benefit of 
reducing curtailment (and potentially constraint, depending on where in the electricity grid the hydrogen 
production facilities are located). 
Any strict requirement for renewable generation assets to be co-located with hydrogen production facilities 
would go some way to addressing the risk of competition with direct electrification but this sort of an approach 
would be unduly restrictive and would likely impede the overall development of the low-carbon hydrogen 
economy. Therefore, any standards for low-carbon hydrogen that are developed (see: the response to question 
3 below) should recognise a role for renewable electricity that is delivered to hydrogen production assets 
through the grid (with the “green” credentials of that electricity being evidenced through the fuel mix disclosure 
published by the Commission for Regulation of Utilities and guarantees of origin). 
An incentive scheme to encourage developers to incorporate independent renewable generation assets into 
their projects, rather than an outright requirement would, therefore, appear to us to be the optimum solution. 
(106 DLA Piper). 
 
Market forces will decide which is the optimum use of electrons or molecules. The SEM market should be 
mechanism which determines whether electrons or molecules are the optimum use of renewable power. (110 
New Fortress Energy). 
 
It is important that hydrogen’s role in the future zero-carbon energy system 2050, to complement electrification, 
is quantified along with the capacity of renewables needed to produce this H2. Interim milestone targets also 
need to be set.  WEI believe that existing out-of-support renewables should be permitted to enter a PPA with 
any 3rd party including hydrogen producers; this will help retain wind capacity on the system who may otherwise 
close.  
Hydrogen's central role as an enabler of a Net-Zero energy system is not in competition with direct 
electrification, especially given the expected scale of offshore wind development. Framing hydrogen as 
competing with direct electrification negates the longer-term benefits hydrogen offers in support of renewables 
and therefore policy mechanisms should exhibit the flexibility and pragmatism required at this early stage of the 
hydrogen economy.  
An example of such a policy mechanism is the European Commission Delegated Act dealing with additionality 
and temporal matching. WEI fully supports the fundamental requirements behind the need for additionality and 
temporal matching, however, against the context of a significant offshore development pipeline, regulation 
should reflect the need to build early hydrogen skills, capability, supply chains and demand in advance of 
offshore development at scale. Narrow focus on additionality and temporal matching coupled with the framing 
of hydrogen as competing with electrification does not exhibit the flexibility and pragmatism required for 
investment in production capacity at this early stage of market development (113 Wind Energy Ireland). 
 

● RESS supported renewables, paid for by the electricity customer under PSO, are already obliged to 
export all available MWh to the grid and are not permitted to set up PPA with any commercial 
customer, including h2 producers.    

● Ambitious targets for renewables to produce H2 to complement the role of electrification for a 
secure, decarbonized energy system should be set. 

● Existing out-of-support renewables should be permitted to enter PPA with any 3rd party including 
H2 producer- this will help retain wind capacity on the system who may otherwise close. 

● Allow for oversizing (supported) projects to maximise MWs developed and allow for excess use in 
electrolysers. 

● Price differential between green electricity and green hydrogen will always remain. Direct 
electrification will be more cost effective, where possible. Policy supports for electrification and 
supply chains (I.e. heat pumps + SEAI grants, EV cars) are in place.  

● Hydrogen Ireland Do not see that policy intervention is needed to avoid green hydrogen production 
competing with direct electrification. The economics of the options will mean green hydrogen 
cannot compete with direct electrification in the medium term (118 Hydrogen Ireland 
Associations). 
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The creation of a ORESS that would not favour H2 production over direct electrification (120 Hexicon). 
 
Green hydrogen allows renewable generation to decarbonise well beyond just direct electrification. It will play 
a complementary role to direct electrification by providing a pathway to decarbonise hard to abate sectors. 
Given Ireland’s vast offshore wind resources, there should be no competition between electrons and molecules 
provide ambitious development targets are set for offshore wind to serve both needs. These targets should be 
in line with the demand that will be required to delivery future carbon budgets. Supported projects under RESS 
for the delivery of renewable generation should be allowed to oversize project and enable co-location of 
electrolysers to make the most of the economies of scale. 
Green electricity should remain much cheaper than green hydrogen given the losses. Direct electrification will 
be more cost effective, where possible provided the right supports for electrification and supply chains (I.e., heat 
pumps + SEAI grants, EV cars) are in place. Any other policy intervention to stop green hydrogen production 
competing with direct electrification should be avoided. This may lead to unintended consequences which could 
inhibit the scaling out of the industry (121 ESB). 
 
We support the use of additionality criteria within support mechanisms,such as theUK Government's Renewable 
Transport Fuel Obligation, to limit the potential for hydrogen production to divert renewable electricity away 
from the grid.Additionality criteria ensure that policy mechanisms lead to real carbon savings (122 
ScottishPower). 
 
At a principled level, we do not see the rationale for preventing hydrogen and electrification from competing. 
Competition will deliver the best value decarbonisation options and ensure that low-carbon hydrogen is directed 
to the highest value uses. Not with standing this, we do believe electrification is likely to outperform hydrogen 
in areas such as heating (non-industrial) and mobility.  
SSE Recommendation: We do not believe additional measure are needed to avoid hydrogen competing with 
electrification (123 SSE). 

16 WHERE WOULD IT BE BEST TO LOCATE HYDROGEN PRODUCTION? SHOULD THERE BE SPECIFIC 

GOVERNMENT POLICY TO LOCATE HYDROGEN PRODUCTION FACILITIES WHERE TOO MUCH 

ENERGY BEING GENERATED FOR THE ELECTRICITY GRID TO MANAGE (I.E. GRID CONSTRAINTS)? 

WHAT SPATIAL PLANNING CONSIDERATIONS SHOULD BE FACTORED INTO THIS? WHAT ROLE 

MIGHT PORTS PLAY IN THE PRODUCTION AND TRANSPORTATION OF HYDROGEN? 

 

This requires a proper system / scenario analysis but a reasonable hypothesis would be having production 
located close to ports and industrial activity in the West so as to minimise cost of transporting hydrogen while 
maximising alleviation of grid constraints that occur in moving wind power across to the greater Dublin area hub 
of power demand (2 Baringa). 

 
Private Wire Regulation - The confluence of the move to widely distributed generation, the increase in LEUs – 
including Datacentres and other essential infrastructure - and the associated pressures on a grid which has not 
seen the level of public investment required to keep pace with demand have brought us to a point where 
punitive tariffs to manage demand and substantial curtailment of investment are looming realities which will 
very quickly inflict lasting damage on our present economy and on our future prospects. The situation requires 
a twin track response combining significant grid infrastructure investment and a review and modernisation of 
our regulation of direct wire solutions. 
The significant grid investment is urgent and needs to be commenced to deliver improvements in the medium 
term. The review of our regulatory framework governing the use of private wires should be undertaken 
immediately and the necessary changes which are relatively simple should be introduced as a matter of urgency. 
The use of private wire connection linking generation with LEUs has already been deployed elsewhere in the EU 
and UK with a number of high profile examples on this Island. The direct connection of a 4.8MW solar farm to 
Belfast International Airport, meeting over 25% of the airports electricity requirements and delivering in excess 
of £100,000 p.a. savings for the end consumers.  
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A 6.42 MW solar farm supplying a Brett Martin facility with just over 14% of its electricity requirements via a 
direct wire connection over a mile long. Both examples show how the direct coupling of generation assets with 
proximate large energy users can deliver efficiencies and value for the end users and local communities and 
bring the benefits of investment and employment closer to the point of generation. This is particularly urgent in 
a scenario where congestion in the eastern region has contributed to a precariously imbalanced grid and it would 
facilitate a more balanced distribution of future LEUs including datacentres, hydrogen conversion facilities and 
other significant drivers of local economies.  
Pilot Scheme - North West Mayo Hydrogen Hub: The Mayo Energy Group have identified a unique opportunity 
for the establishment of a Hydrogen Hub in North West Mayo which has the potential in the near term to 
improve our national energy security, make a significant contribution to our climate change and digitisation 
strategies and assist in rebalancing the demands on our key national energy distribution networks. 
The strategy centres on harvesting a significant portion of the two gigawatt renewable energy potential in the 
area and delivering this clean energy via private wire to green H2 conversion facilities and other future LEUs 
located close to the point of generation.  Ireland needs a pilot location for the proofing of our national Hydrogen 
Strategy once adopted and North West Mayo is the ideal location for such a Hub with capacity to deliver tangible 
benefits in a very short timeframe and as a stepping stone on our journey to becoming a major source of low 
carbon energy for Europe (11 Mayo Energy Group).  

 
With the Atlantic Economic Corridor area close to areas with high potential for on-shore wind but with limited 
grid capacity. Within the Atlantic Ocean using floating offshore wind with H2 tankered by ship to its ultimate 
destination. Ports can act as energy hubs e.g. Foynes, Galway, Killybegs (12 Atlantic Economic Corridor Business 
Forum; 14 Sligo Chamber of Commerce and Industry). 
 
BIP (Bremore Ireland Port) are in discussion with the offshore wind projects in the Irish sea to identify 
opportunities for co-operation. BIP are preparing an SID application for port and GH on the same basis as the 
successful INDAVER SID application. BIP are also preparing an SDZ application for the Bremore project. BIP will 
consider a training facility for the people necessary to work on the GH project. BIP believe that with Irish and EU 
support we can have an initial GH facility in place by 2030 and can increase this on a modular basis as demand 
develops (13 Bremore Port). 

 
It is necessary to have regard to spatial planning considerations for green hydrogen infrastructure. These 
developments will have a long term life span and will be a critical element of our response to the climate crisis 
and will commonly be located in coastal locations. It is therefore probable that this infrastructure will be at 
riskfrom climate driven impacts in future such as rising sea levels, increased magnitiude and frequency of 
extreme events such as wave surges, flooding of various types and heat waves. As long-term climate related 
infrastructure with exposure to climate risks, it is essential that this infrastructure is designed from the outset 
to be appropriately resilient into the future. Therefore this strategy should put resilience and adaptation 
implementation at the heart of its approach to spatial and operational planning processes (15 EPA). 
 
As noted strategic grid points where renewable energies are clustered and which enable full power to X 
capability.  The Rhode Green Energy Park concept has been built around this and there is precedent set through 
the Offaly County Development (2021-27) plan for such coproduction facilities. Ports can play a strategic role in 
onshoring offshore production, the deep water ports in particular can support the offshore production of direct 
Hydrogen production, there is a need to deliver faster and more secure policies for offshore production (22 
Aergaz). 

 
When considering the best locations for hydrogen production, BnM believes a key consideration must be what 
helps to develop a strong indigenous hydrogen production sector. While Ireland has advantages in this area 
there are also significant challenges and resolving other energy system issues, that can be addressed more 
directly, should be treated as a secondary concern. If the Government intends to include some form of locational 
signal in its hydrogen strategy the primary objective needs to be reducing the overall costs of hydrogen 
production and utilisation. 
From this starting point, BnM does not believe government policy should encourage hydrogen production to 
locate in areas to alleviate grid constraints. BnM, as an electricity generator with a broad portfolio of renewable 
and thermal generation, are keenly aware of the issues stemming from grid constraints. However, in our view 
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grid development and constraint issues need to be tackled at the root cause and resolved via investment in the 
electricity grid. This is an enduring requirement for Ireland to meet its challenging RES-E targets at a reasonable 
cost. This opinion is distinct from our view on the role curtailed electricity will play in renewable hydrogen supply 
which we have addressed in our response to question 14 (26 BnM). 

 
There is no single best location for hydrogen production. We believe that production locations will in some cases 
be dictated by the end-user given consideration to their requirements e.g. some may be at point of use. In other 
cases it will be dictated by the commercial business case. 
Ultimately co-locating with renewable generation where there can be a stable electricity price and close to 
where there is consolidated demand with several hydrogen applications helps to form better commercial 
projects, hence the concept of a Hydrogen Valley or Hydrogen Hub. 
BOC does understand that locating hydrogen production facilities at strategic locations on the grid may provide 
grid service benefits but we consider this question would be best answered by the electricity producers/grid 
operator (27 BOC). 

 
Hydrogen production should be located in areas where it is economically viable, in line with planning 
requirements and optimal to support end-users. Restricting hydrogen production facilities only to areas that 
experience grid constraints may lead to suboptimal hydrogen production locations. If this occurs, it could create 
a need for transporting hydrogen at long distances by truck or pipeline to demand centres. This additional 
transportation will come at an increased cost that could potentially raise the price of hydrogen and in turn the 
level of Government support that will be underpinned by consumers. For these reasons we do not support 
government policy to locate hydrogen production facilities in areas of grid constraints only. 
Early-stage hydrogen production in other European countries has focused on positioning hydrogen production 
in close proximity to demand end-users to prevent the need for extensive hydrogen transport either via pipeline 
or truck. We feel this model is applicable in an Irish context. However, we recognise that there may be a business 
case for hydrogen production developing in certain areas of grid constraints particularly if hydrogen demand is 
located nearby. We expect this would be considered favourably as part of planning applications, but we do not 
anticipate that a specific Government policy would be needed to address this (28 Bord Gais). 

 
The current grid constraints are largely a function of inadequate renewables policies over the last number of 
decades. If we focus on our export potential we will naturally see that the best locations will be those places 
where offshore renewables are landed. This should be combined with existing thermal generation sites to ensure 
that the minimum amount of new transmission infrastructure is needed. We should be facilitating the creation 
of electrolysis units wherever offshore energy is landed, and therefore minimise the burden on the transmission 
network. 
Furthermore, it may be useful to create planning pathways to facilitate the development of offshore windfarms 
which are dedicated to the production of Green Hydrogen even if there is no grid capacity in a particular area. 
It is important that the limitations of the transmission network do not act as a constrain on the national objective 
of maximising the potential energy generation capacity of our marine territory.  
Not having a Hydrogen terminal will completely undermine our capacity to be a supplier of Green Hydrogen to 
the European market. How to transport Hydrogen to such a terminal will be a business decision, for many 
locations it may be useful to have direct pipelines, for others trucks or rail might be most appropriate. But a 
national policy document is not the appropriate place to decide that. Flexibility will be important so that the 
Irish Hydrogen industry can develop organically (29 Chambers Ireland) 

 
A policy measure that is currently being investigated in Ireland to increase the deployment of district heating is 
‘heat network zoning’. A heat network zone is a designated area where district heating (DH) is the lowest cost 
low-carbon solution for decarbonizing heating (i.e., where DH represents the best opportunity for the long-term 
decarbonisation of an area's heat demand). Zones identified as 
suitable for district heating can then put certain requirements on buildings within the zone to connect in a set 
timeframe. The consideration of waste heat from hydrogen production, could be integrated into Irish heat policy 
to designate suitable electrolyser sites and encourage synergy between the two technologies to increase overall 
system efficiency. 
Denmark has had recent success in attracting investment for hydrogen production based on the opportunity for 
these sites to sell waste heat to the country’s well established district heating networks. Major new hydrogen 
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projects in the country are integrated parts of local heat planning and this synergy yields additional revenue for 
the hydrogen producer and low-cost green heat for the DH network. This is being examined in the context of a 
case study in the Poolbeg area as part of the SEAI funded ‘Poolbeg sector integration study’ led by Codema in 
partnership with Mullan Grid, and support from DCU. This study will be completed in March 2023 (31 Codema). 

 
This should be open to include all options, ports for ammonia export, community based options and others that 
will emerge (32 and 84 Constant Energy). 

 
In terms of location, it makes sense that hydrogen production would be developed close to sources of electricity 
supply, but also locations where high levels of demand exist. A focus on hydrogen clusters, and designating of 
hydrogen valleys, is a key building block in Ireland’s hydrogen sector. A hydrogen valley is a geographical area 
where several hydrogen users or potential users are present and can be combined to create a local system that 
covers the entire value chain from production, storage, and distribution to final use. Industries already tend to 
be co-located within industrial clusters (e.g. transport hubs, airports or ports) or regions, making it possible to 
combine various uses to benefit hydrogen production by achieving more significant economies of scale. In 2022, 
Estonia announced the development of a Hydrogen Valley around Tallin Airport, supporting key industries and 
drivers with 30 hydrogen projects under development (34 DAA). 

 
In 2021 the European Union, along with The Fuel Cells and Hydrogen Joint Undertaking (FCH JU) published 
“Hydrogen Valleys Insights into the emerging hydrogen economies around the world”. It notes that ‘Hydrogen 
Valleys are the pioneers of this market and ultimately the stepping stone towards the full rollout of a new 
hydrogen economy – and the industrialisation of the associated technologies simultaneously.’ Key to Ireland’s 
Hydrogen Strategy should be the establishment of hydrogen valleys, a model that has been effectively adopted 
in several European countries. Clusters enable the production and consumption of hydrogen to be co-located, 
negating the need to invest in long-distance infrastructure. Cross- industry collaboration and an ecosystem are 
required to make this work, with industrial companies essential to the cluster. 
Dublin Chamber welcomes the recent announcement of Ireland’s first Hydrogen Valley to be established in 
Galway. The project brings together NUIG, CIÉ, Galway Port, Aer Arann Islands, Aran Islands Ferries and Lasta 
Mara. Initiatives such as Galway’s Hydrogen Valley should be replicated and expanded upon in clusters across 
Ireland. Crucial to the success of such projects will be a clear and ambitious hydrogen strategy from Government. 
Indeed, organisers of the Galway Hydrogen Valley have cited their core challenge as being the absence of an 
Irish government position on hydrogen: ‘It’s difficult to convince big companies to invest time and money into 
the project, when it is not clear how or if, hydrogen fits in the government’s energy and climate plans.’6 Dublin 
Chamber calls for Government to be mindful of this in its Hydrogen Strategy, and to recognise the importance 
of certainty. 
In its report FCH JU identified political backing as essential for the successful development of hydrogen valleys. 
It states that hydrogen strategies ‘play a decisive role in signalling political commitment for hydrogen. Many 
projects highlight the positive influence of these strategies and recognize the resulting political support from 
local and national ministries as essential.’ This indicates the importance of the Government’s Hydrogen Strategy 
in sending a decisive signal to industry, and the pivotal role Ireland’s Hydrogen Strategy will play in establishing 
such valleys. There is a need for a clear vision of Ireland’s future hydrogen economy in a national hydrogen 
strategy that sets the framework for  Hydrogen Valley development. The report also notes the importance of 
policy makers being proactive. 
Notably it argues that policy makers are well situated to act as matchmakers to enable the setup of Hydrogen 
Valleys locally and stimulate the sector overall. Dublin Chamber suggests that Government heed the advice 
outlined in the FCH JU’s report. It should work to connect project developers with potential off-takers in specific 
regions in order to enable Hydrogen Valleys to get off the ground. 
Ireland should further look to cases where clusters have been effectively implemented, for example HyNet North 
West, the UK’s leading industrial decarbonisation cluster. As part of the HyNet project several large companies 
came together to deliver the infrastructure and funding needed for the project, and industrial customers came 
together creating clusters. Companies, which include brands such as Kelloggs, PepsiCo and Jaguar LandRover, 
have committed to switch from natural gas to locally-manufactured hydrogen: a vital move for the UK’s 
transition to a low carbon manufacturing sector. Another good example of a hydrogen valley is in Estonia, which 
recently announced the development of a Hydrogen Valley around Tallin Airport, supporting key industries and 
drivers with 30 hydrogen projects under development (37 Dublin Chamber). 
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We feel that the greatest benefit of hydrogen is its transportability: by existing pipeline or by tanker. The 
electrical grid is at its weakest in the West of Ireland where or the wind resources are greatest. We propose that 
hydrogen production could bypass the politically fraught issues of grid development. We have found an 
enthusiasm in the Western communities for H2 production using offshore wind which would enable renewable 
expansion with no need for grid rollout in areas of scenic beauty (39 ECI). 

 
One of the critical elements identified in the analysis was and will be that the location of demand and generation 
plays a key role in minimising the amount of new network infrastructure required to accommodate it. The 
interdependence and interaction between the electricity network and hydrogen as outlined above means that 
consideration of both electricity and gas network infrastructure needs to be considered in the location of the 
hydrogen infrastructure such as electrolysers and their location relevant to the renewable sources that would 
supply them (40 EirGrid). 

 
The priority for achieving the Climate Action Plan and creating optionality in the future energy system is rapid 
grid build out. A strong electrical grid is the backbone of a renewables powered energy system. There are two 
main topologies that hydrogen production can follow: centralised or decentralised. Centralised concentrates 
electrolyser capacity across a few large sites. 
Centralised electrolyser deployment requires a strong grid to move renewable electricity from where it is 
produced to where it can be consumed by the electrolyser. 
This places a greater emphasis on hydrogen storage. If co-located with hydrogen demand, this is essentially what 
is referred to as a hydrogen hub and minimises the need for hydrogen transportation. 
In a decentralised rollout, hydrogen is produced across more geographically disparate locations using smaller 
electrolysers closer to renewable production. This option places less importance on electrical grid infrastructure 
and hydrogen storage essentially substituting both for hydrogen transport (truck or gas/hydrogen network). 
Energia believes a third option, a hybrid between the two deemed the “hub and spoke” model shown below can 
address the inefficiencies of a truly decentralised deployment from an investment perspective and can bring the 
centralised model closer to areas of high renewables dispatch down to maximise capacity factors of 
electrolysers. This may require a review of use of system charges in order to facilitate renewable integration. 
It is suggested that the location of hydrogen production technology is dictated by hydrogen’s role as an 
integrator of renewables. In other words, prior to significant offshore projects coming online, the hub and spoke 
model should be utilised predominately to assist with the integration of onshore wind. Given the volume of 
offshore wind potential (in development and overall potential) it is clear a more 
centralised approach will be required. The centralised model will facilitate large scale electrolyser capacity, at 
volumes exceeding that which could be feasibly connected to the electricity grid (in excess of largest single 
infeed - 700MW Celtic interconnector). 
Through the use of private wires, developers can tap into the significant offshore wind resource, using this 
renewable energy to produce green hydrogen onshore. 
The combined policy position on gas blending, incentivisation in the electricity market, support scheme design 
and demand targets will send appropriate locational signals to investors. Overly prescriptive government 
intervention on electrolyser location, assuming the aforementioned signals are strong enough for investment, 
should be avoided in the short term. Early decisions on centralisation risk creating localised monopolies which 
could be detrimental to a functioning, efficient hydrogen market supporting renewables. We reaffirm the need 
for a strong grid as the backbone of the future energy system. A strong grid gives policymakers and investors 
the optionality required to innovate in rapidly changing external environment characterised by the energy 
transition. 
Ports are themselves sources of demand for the decarbonisation of maritime applications. Their location relative 
to offshore wind and role played in the supply chain for such projects is also well aligned with the requirements 
of hydrogen hubs in the medium term. 
In relation to locations and spatial planning, it is likely that, as with batteries and renewable energy 
development, industry will be able to assess suitable and economical locations to site hydrogen production 
which are in line with health and safety requirements (43 Energia). 
 
The location of hydrogen production should be optimised around existing electricity generation and end use of 
hydrogen, not solely electricity generation (47 Fingleton White). 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 164 of 412 

 
In the context of the opportunity at scale being predominantly production of green hydrogen using offshore 
wind, hydrogen production locations should be facilitated either offshore (using either centralised or 
decentralised technology) and/or onshore in close proximity to the coastline. On the basis of phase 1 and phase 
2 offshore wind farms off the east coast of Ireland meeting Ireland’s electricity needs and 80% 2030 target, the 
next phase of development for offshore wind projects is off the southeast, south, south west and west coasts of 
the country and hydrogen production facilities located onshore would be best located along these general areas 
of the coastline in relative close proximity to offshore wind projects to avail of green electricity supply (50 
Galetech). 
 
Locations with established sources of electricity, hydrogen storage potential and a sizeable base of potential 
hydrogen consumers should be identified and selected for fast-track development. This ‘cluster and valley’ 
approach ensures the efficient creation of a system that covers the entire process from production, storage and 
distribution to final use. Note, GH2 intends to develop its Hydrogen Valley using a strategy which will tap into a 
pre-existing industrial cluster involving an area with an availability of green energy, a commercial port, access to 
demand from heavy-goods vehicles (buses and trucks), shipping and a good road network for onward 
distribution (51 GH2). 
 
As previously stated, HUI believes that the most effective means of rolling out the hydrogen strategy is the 
creation of localised hubs, and therefore hydrogen production should be encouraged to locate within a hub. HUI 
is not sufficiently familiar with the electricity distribution system to comment on the balancing mechanism 
within Ireland and the incidence of excess generation. Ports can act as a centre for a hub as there is usually space 
for hydrogen production and they are a focal point for potential users – as well as providing an export potential 
(55 and 56 Hydrogen Utopia International). 
 
The availability of adequate water supplies of sufficient quality needs to be considered when deciding the 
location of hydrogen production facilities. As is the case with the electricity network, the water network also has 
constrained locations for current demand and a material new demand on the water network needs to be 
factored into locational choices and future investment plans. As already observed the use of wastewater effluent 
may be considered as a feedstock to renewable hydrogen production and it may overcome supply challenges in 
areas or periods of water scarcity (61 Irish Water). 

 
Existing industrial sites, infrastructure and capabilities will need to be leveraged to establish green hydrogen 
production in Ireland. To ensure hydrogen supply, Ireland should consider the development of an energy hub. 
Port access, existing industry/infrastructure and proximity to offshore wind production are needed to establish 
an energy hub for the production and distribution (i.e., supply) of hydrogen (and other energy products). 
Cork Harbour meets many of the requirements to supply hydrogen to Ireland. The Whitegate Refinery produces 
liquid heat and transportation fuels and has both sea and land distribution connectivity. Combined cycle gas 
turbine (CCGT) plants at Aghada and Whitegate are near the refinery which has diverse grid connectivity. All 
have access to Port of Cork infrastructure and companies with maritime expertise. Additionally, the Cork 
Harbour Energy Park is adjacent to several offshore wind prospects on the south coast and storage potential at 
the now decommissioned Kinsale gas field. The combination of this existing infrastructure, knowledge and 
proximity to green energy make Cork Harbour a viable energy hub location. 
A key to developing an energy hub by 2030 is to ensure the capability and infrastructure to be ready for offshore 
wind post-2030. This is underpinned by government policy to clearly establish a transition period to encourage 
initial production by developing a mechanism for potential electrolyser operators to access renewable energy 
from conventional grid connection. This would reduce the financial and operational risk to short term 
electrolyzer investments and position Ireland to be a leader in green hydrogen production post-2030. Ahead of 
access to continuous renewable energy from offshore wind, green hydrogen production in this decade could 
potentially use curtailed renewable electricity. 
The Renewable Fuels for Transport Policy has designated green hydrogen as a development renewable fuel and 
is incentivizing its adoption. This is a welcome policy initiative. Extending this incentive to the use of green 
hydrogen in the production of LCLFs would be another practical initiative to support early green hydrogen 
investment (62 Irving Oil). 
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There are a wide variety of potential production scenarios for hydrogen and it will dependent on Ireland's 
hydrogen roadmap. The larger wind farms could produce hydrogen on-site, providing an extra market for their 
energy and help reduce their own dispatch down. Another possible permutation is to situate larger production 
sites in areas of high wind. Production would be connected to the electrical grid and could help to alleviate 
dispatch down grid issues in addition to producing hydrogen for use locally in heat and transport. A large-scale 
centralised production system situated near Islandmagee is a very real prospect for the island of Ireland due to 
its: 

• Access to large amounts of electricity due to location near high voltage electricity grid and 
interconnection with Scotland 

• Proximity to large potential demand, including: 
o The natural gas grid via the Scotland Northern Ireland Pipeline (SNIP) 
o Large electrical power stations 
o Buses, heavy goods vehicles and trains 

• Potential for large scale hydrogen storage at Islandmagee in salt caverns 
• Suitability of ports for export of renewable hydrogen and its derivatives (63 Islandmagee). 

 
Beside freshwater to reduce the additional costs of desalination, as close to the primary source of electricity to 
reduce transmission loss and as close to the end users as possible e.g. difficult to abate sectors. Alternatively by 
the coast where a desalinisation facility can be included. 
Hydrogen should not be used to resolve inadequacies of the grid as it is an inefficient use of electrical energy. 
Furthermore, a hydrogen network would also have to be developed which in all probability would negate any 
savings in avoiding grid reinforcement. Direct electrification of end users needs should be considered the ideal 
use of renewable energy.  
Hydrogen production is better suited to locations that have the infrastructure to safely store and use the final 
product. 
The grid should be structured around bringing the largest sources of renewable electricity (offshore west coast) 
to the end users. Future high energy users, and new industrial developments, should be focused in the West 
close as possible to these sources. This again reinforces the development of regional H2 hubs like Killybegs, and 
other west coast ports which use floating offshore wind as primary source of energy.  H2 can augment 
curtailment, and power hard to abate sectors like the fishing fleet and other commercial vessels. With the 
development of appropriate technologies to allow for the transportation of H2 or as more stable compounds 
such as ammonia these west coast ports made contribute to export of energy products.  
Planning may need to consider brown field sites that would be permitted to produce and store H2 and could be 
considered as a valid designated area of a DMAP.  
Ports will continue to have a greater role in the development of floating offshore wind supply chains, while also 
being fuelling points for the hard to abate marine sector. There will be efficiencies in distributing to national end 
users of H2 as a fuel through port production (64 KFO). 

 
Mercury believes that it is essential that Ireland takes a regional approach to designing Ireland’s Green Hydrogen 
Strategy accounting for the contextual differences between urban and rural Ireland and in particular, existence 
of critical infrastructure such as wind farms and by extension, capacity to produce green hydrogen. Taking a 
regional approach to a green hydrogen strategy may also serve as a means to stem the tide of outward migration 
from rural areas, by providing an economic boost to rural Ireland, attracting industry and jobs to rural Ireland, 
all while providing a means to shift away from carbon intensive practices in favour of using green hydrogen and 
renewable energies. Mercury believes that the development of rural hydrogen hubs and associated hydrogen 
economies will also attract and promote the return of workers who had previously migrated to urban areas. 
As such, Mercury recommends following the example set out by the UK in its identification of “whole value 
chain” strategic hubs. A commitment to developing regional hubs for the production and use of green hydrogen 
would allow generators and users to benefit from lower storage and transport costs, economies of scale, and 
knowledge sharing. Importantly, lower costs would allow for greater community funding and investment into 
production and innovation, while likely resulting in lower prices for end-consumers. Meanwhile, since green 
hydrogen is currently quite difficult and costly to store and transport, having regional hubs would ensure that 
Ireland maximises the benefits of increased hydrogen production while the Government commits investment to 
the development of storage and transport innovation and capacity, which will unlock a broader national 
hydrogen economy and potential for exporting Ireland’s excess green hydrogen. 
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As such, green hydrogen targets set by the Government in its forthcoming Green Hydrogen Strategy should 
account for the fact that rural and urban areas pose vastly different contexts and potential for supporting green 
hydrogen development and use, with rural areas particularly positive locations for the development of local and 
regional hydrogen hubs. Hence, targets should be set individually according to region to maximise their impact, 
in addition to overarching national targets. 
It is important to note, that alongside commitments to develop regional hubs for green hydrogen, the 
Government will need to ramp up its efforts to address requirements for the deployment of hydrogen storage 
which in and of itself could lead to a future stream of consistent revenue, as well as ensuring that at times of 
low wind and solar output, we have green energy stored for use, without the need to turn back to dirty Mercury 
Renewables Priorities: Development of Regional Hubs & Hydrogen Economies. 
1. Take a regional approach to setting hydrogen production and consumption targets that accounts for the 
contextual differences between rural and urban areas, as well as their corresponding readiness for green 
hydrogen production. 
2. Commit to the development of regional hydrogen hubs that would allow rural area generators and users to 
benefit from lower storage and transport costs, economies of scale, and knowledge sharing. 
3. Commit significant investment in the further development and innovation of storage and transport methods 
and capacity for green hydrogen. 
4. Create synergies between targets to create regional hydrogen hubs and the Department of Rural and 
Community Development’s regional development plans. 
fossil fuels such as coal or politically unstable Russian gas. With regards to the development of regional hubs, 
Mercury believes that DECC should liaise closely with colleagues in the Department of Rural and Community 
Development (DRCR) to ensure synergies between DECC’s efforts to develop rural hydrogen hubs and DRCD’s 
development of rural development plans (65 Mercury Renewables). 

 
 

We would recommend the following 

• Policy should align with long term policy for Offshore Wind 

• Policy should allow for use of curtailed wind. 

• Policy should stimulate production in areas which allow high volumes, low cost / kg (levelized cost) and 
minimum environmental impact. 

• Policy should support Hub concept 

• Hydrogen production should be located where cost and environmental impact are lowest. 

• This is a long-term activity. Policy should allow for changes in societal view / emerging needs 
/emergence of hubs (67 Nephin Energy). 
 

Ports are identified as being required to play a part in hydrogen production/ storage on behalf of the state and 
should be supported and funded to implement the required infrastructural developments. This will require 
planning and investment on behalf of the ports. The report states that considerations include the costs of 
different technology options, sources of funding and risks (e.g. risk of stranded assets, timelines, technology 
readiness, cumulative emissions or failing to stimulate interest from developers). Practical measures that add 
clarity to the hydrogen infrastructural requirements and the consenting process will help drive/ finance relevant 
projects (70 Port of Cork). 

 
Lots to be considered. Currently there is not market for H2, or infrastructure for transport or storage, so likely 
best option is to location production near to offtakers/potential offtakers. No point locating production where 
there is no demand even if it alleviates grid constraints as there is no transport network and road transport isn’t 
cost-effective over long distance/large volumes.  
• Action should also be taken to strategically plan for grid upgrades and water supply as well as hydrogen 
pipelines and storage infrastructure 
• In the case of ports, these may be useful for shipping both for export (either as hydrogen or as a derivative) or 
in the case of use of hydrogen or its derivatives as a fuel for shipping. Ireland should also consider hydrogen 
interconnectors to mainland Europe either directly or via the UK’s proposed 100% hydrogen backbone (which is 
being developed by National Grid and due to be completed in the early to mid-2030s). 
• Having multiple potential offtakers will derisk production projects.  
• Cost of renewable power also an important factor and location of power source may drive investment there.  
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• There may be opportunities to co-locate renewables behind the meter or connected via private wire but in 
most cases, this is likely to be a secondary consideration rather than a driver for location. Where this opportunity 
drives location of the electrolyser it will increase the transportation cost of hydrogen – the Levelized Cost of 
Hydrogen (LCOH) will be impacted by the distance from the electrolyser to its off taker. In some places there 
may be the potential for a “hub” approach to allow access to multiple users (and producers) to mitigate these 
higher transportation and storage costs (72 RWE). 
 
The WDC believes that the sustainable development of a Green Hydrogen industry is crucial, both for the 
economic prosperity of the West of Ireland and for Ireland to achieve net-zero carbon emissions by 2050 or 
before. The Western region's key location on Ireland's Atlantic coastline can offer the most favourable wind 
conditions in Europe and port facilities along the Shannon Estuary, Galway City, Rosaveel and Killybegs. 
Furthermore, there is over 1.5GW of existing grid connection infrastructure at the Moneypoint and Tarbert 
Power stations. Delivery of large energy projects from the region brings the potential to drive significant 
economic activity and will facilitate the scaling of activity in the sector across the entire coast. 
The WDC argues that the West of Ireland should take the lead in the development of a hydrogen industry for 
the following reasons: 

1. The West of Ireland has unique wind resources. Ireland has amongst the best wind energy resources 
globally. Wind projects onshore can avail of wind speeds of approx. 7 m/s, which is high in global terms. 
The wind speeds available off the Atlantic coastline are far higher at up to 11 m/s within Irish Territorial 
Waters (12 nautical mile limit) and up to 15 m/s in the Irish Exclusive Economic Zone. Wind power is a 
function of the cube of the wind speed, so even minor increases in wind speed can deliver significant 
increases in the energy yield. Wind speeds observed offshore in the Atlantic Region are significantly 
greater than the up to 10 m/s wind resource on the East coast of Ireland. Wind resource quality further 
offshore means that the energy captured as a percentage of the turbine's capacity can increase from the 
Irish average of 28% onshore to 57% observed for a floating wind project in Scotland. The continental 
shelf provides the region with an  additional advantage, as water depths off the west coast are favourable 
compared to the North Sea and Other locations. 

2. Green Hydrogen has the potential to balance economic development in Ireland. An evolving Hydrogen 
industry can reverse decades of population decline in western counties. To put this in context, an analysis 
of the east coast opportunity has calculated the total employment from the development of 3.5GW of 
fixed offshore wind as 21,380 full-time equivalent jobs. However, because the supply chain is already well 
established, most of these are internationally based and in manufacturing (over 16000). Floating offshore 
wind is a burgeoning industry, and Ireland has the opportunity to get involved from the outset. The 
opportunity for the west coast is many multiples of the above figures. Focusing on west coast 
development would alleviate infrastructural problems around Dublin, including water supply, grid 
capacity and housing. For example, most data centres are in the Dublin region. A west coast Green 
Hydrogen industry would encourage new high-energy users closer to where renewable energy is being 
developed at scale. Furthermore, renewable energy and Green Hydrogen at the scale of what is possible 
with floating offshore wind technology off Ireland's west coast lends itself to creating complementary 
industries. The Regional Enterprise Plans for the Mid West, West and North West all have strategic 
objectives around developing Green Hydrogen and complementary industries. This means there is 
already buy-in from local stakeholders to develop this industry and a delivery mechanism for scoping 
projects across the West of Ireland. 

3. Green Hydrogen can address Grid Issues. While a pipeline of projects to harness renewable energy 
resources exists, unfortunately, these projects are hamstrung by a lack of route to market. The Corrib gas 
pipeline, which is future-proofed to carry a high mix of Green Hydrogen, can be utilised to distribute 
synthetic fuels across the region. Further development of Green Hydrogen refining, storage and 
distribution can provide an alternative solution to the underinvestment in the electricity transmission 
grid west of the Shannon 

4. The necessary Port Infrastructure is already in progress. The West of Ireland has infrastructure which 
can be rapidly redeployed to support the industry with appropriate funding. An investment of tens of 
millions will see returns in the order of billions. The West of Ireland has multiple ports prepared to work 
together to meet the demands of the new industry. Port of Galway, Rosaveel, Killybegs and Shannon 
Foynes have ambitious visions to help Ireland meet its climate targets. Furthermore, the existing grid 
capacity at Moneypoint, creates routes to market for early projects. Not unimportantly, there is broad 
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agreement between the ports to work together. WDC is willing to coordinate this along the Atlantic 
Economic Corridor as we did with the Connected Hubs project. 

5. The West of Ireland already has the R&D capacity and skills. The co-location of research and innovation 
hubs can at least contribute to, if not lead out, the development of novel industries related to the 
immense renewable energy Atlantic resource. The situation of ports in university towns, e.g. Galway, 
creates ideal locations for these accelerators. Projects such as the Port of Galway Hydrogen Green Valley, 
The MSLETB IMTEch project, and the established mechanical engineering and marine specialism 
embedded in the University of Galway, ATU, UL and research facilities such as the Marine Institute and 
FMCI ensure the region is already preparing for this opportunity (78 WDC). 

 
As the rate of consumption and production of green hydrogen (via electrolysis from renewable electricity 
sources) will not align and will vary across time, large-scale long-term hydrogen storage is likely to be essential. 
Therefore, the location of large-scale, long-duration storage solutions is a key driver of hydrogen production 
location – this is particularly true: 
(i) in the near-term, to the extent variable hydrogen production profiles will not match with potential hydrogen 
demand, with this volume-risk on hydrogen producers potentially hampering commercial viability, especially if 
gas network blending is not employed in mitigation, and 
(ii) in the longer-term, to provide an ‘on tap’ source of energy to support back-up dispatchable generation at the 
scale necessary to ensure security of supply 
Green hydrogen production capacity for such purposes will need to be located where its transportation to 
suitable large-scale storage sites (of which there are limited natural opportunities on the island of Ireland) can 
be facilitated, impacting both electricity and gas network planning moving forward. This includes the potential 
impact on electricity network constraints (for example, the balance of whether it is optimal to locate electrolytic 
capacity behind such constraints, or best to resolve the constraint to enable a production location which feasibly 
facilitates storage). The need for such strategic, integrated system planning (by gas and electricity system 
operators) should be a key tenet of Ireland’s hydrogen strategy (80 Mutual Energy). 
 
Integrated hydrogen/heat/power use in industry is absolutely critical for Ireland to harvest full economic 
potential. The industrial ecology of the Shannon Estuary / Mid-West of Ireland is one of the key places in Ireland 
with all elements required: home to strong manufacturing industries for materials (aluminium, cement but also 
microelectronics), food, energy products, a range of high added value industries and significant transport hubs 
of people and goods as well as a strong digital cluster. Development of the Atlantic Wind Energy Potential and 
other regional resources (biogenic carbon/sustainable biomass, fresh water, minerals) provides a massive 
opportunity to green these crucial sectors. A balance needs to be sought in domestic economic and job growth, 
potential export scenarios, compliance with European commitments as well as care for local environment and 
community of the pristine Shannon Estuary and River basin. 
Given this context the University of Limerick recommends that a permanent Advisory group on development in 
the Estuary is established. Such an Advisory Forum would benefit from research-informed decision making and 
policy development. The University is willing to contribute to such a forum and in doing so provide a research 
and innovation perspective as well as the related skills agenda (82 University of Limerick). 
 
The CRU does not have a pre-determined position on the selection of hydrogen generation locations, but would 
note the following factors which should be taken into consideration. 
• Upstream Considerations – Proximity to available sources of (curtailed) electrical power. 
• Co-locational Considerations – Proximity to a suitable hydrogen storage function or readily available high 
quality water supply may present benefits. However, an installation in close proximity to high population 
density, vulnerable population cohorts will present challenges requiring control mitigations, where 
implementation will never meet public safety thresholds even with control mitigations in place. 
• Downstream Considerations – Proximity to fuel users e.g. local to power generation or transport fuelling 
location. Determination of these should not be solely restricted to current considerations but also account for 
the future hydrogen potential infrastructure base i.e. repurposed gas networks as a future carrier and/or port 
facilities or interconnectors for fuel export. It is recognised early market development will need to leverage on 
road infrastructure for bulk fuel movements, however, the drivers (including safety) to utilising existing national 
carrier assets such as the gas networks should increase in time. 
• Location risk assessment methods should account for all envisaged risk scenarios where possible (86 CRU). 
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● Beyond some possible pilot projects for the heavy transport sector, hydrogen production and use should be 
primarily based around a clustered hydrogen valley approach 
● A hydrogen cluster where all the elements of renewable hydrogen production, storage and end-use are in an 
integrated ecosystem should be incentivised as they are vital to kickstarting and rapidly scaling hydrogen supply 
and demand, especially around industrial clusters where hydrogen applications could be shared amongst 
multiple users, including zero carbon firm power generation, in close proximity (87 Engineers Ireland). 

 
It is the opinion of EEG that the most suitable place to locate green hydrogen production at scale would offshore, 
and where practicable to co-locate it with offshore wind farms. EEG has developed its ‘Energy Plus’ concept, 
which involves using offshore wind to electrolyse sea-water and create hydrogen offshore. Critically important 
is that this process can be done without the need for an electrical grid connection. The hydrogen can then be 
injected into pipelines or transported by tankers to onshore hydrogen hubs or directly to the point of use. 
Pipeline transportation may be feasible in some areas, particularly if the generation of hydrogen takes place 
near the market or existing infrastructure. However, in most places the most feasible option may be to transport 
the hydrogen to the market via tanker. In this regard it is vital that ports are able to effectively handle hydrogen 
(88 Enterprize Energy). 
 
Hydrogen production facilities for local end users should be located close to the user. The proposed siting of the 
GH2 hub at the Port of Galway is an illustration of this. Ports are obvious locations to facilitate the transition to 
hydrogen and associated fuels such as ammonia by the marine sector. In terms of export opportunities, Ports 
are also the obvious location for such facilities. A recent speech by Frans Timmermans to the World Hydrogen 
Summit provides an excellent context towards current European thinking in terms of ports as energy hubs and 
their importance to the hydrogen economy – see link below. 
https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_22_2981 (91 Galway Harbour Company). 

 
The development of hydrogen clusters will be key in meeting the demands of customers focused around 
industrial hubs linked by dedicated hydrogen pipelines with associated hydrogen production and storage. This 
will be anchored by industrial and transport applications, and electricity balancing. These will include the sectors 
where decarbonisation is hard to achieve, such as processes that require high temperature heat or steam. The 
hydrogen produced in these clusters could be linked to a wider hydrogen network which would enable resilience 
to the cluster through links to other clusters, along with a potential route to export hydrogen. Potential hydrogen 
clusters could emerge quickly around the ports of Cork, Dublin, Waterford, Galway and the Shannon Estuary 
where there already is a critical mass of industrial, transport and power customers with existing strong electrical 
and gas infrastructure. 
A detailed programme of research needs to be established to understand the most suitable locations to produce 
hydrogen and how it can be cost optimally integrated into the existing energy system. Electricity, gas, water and 
road infrastructure all need to be considered from a spatial planning perspective when deciding where best to 
locate green hydrogen facilities. 
Consideration should also be given to the fact that gas transported by pipeline is the most efficient and cost 
effective method transport energy across the country (92 GNI). 

 
Given that Ireland is in the early stages of developing a hydrogen sector, it can use policy mechanisms to create 
hydrogen clusters, with production, storage and consumption located side by side. Over time, there is the 
potential to build demand of scale via clusters connected to a 100% hydrogen network of pipes for targeted use 
by hard to abate sectors. This will involve identifying sites with sources of electricity, hydrogen storage and 
consumers. A focus on hydrogen clusters, and the designation of hydrogen valleys by the government, will be 
key in building Ireland’s hydrogen sector. A hydrogen valley is a geographical area where several hydrogen users 
or potential users are present and can be combined to create a local system that covers the entire value chain 
from production, storage and distribution to final use. Industries already tend to be co-located within industrial 
clusters (e.g. ports) or regions, making it possible to combine various uses to benefit hydrogen production by 
achieving more significant economies of scale. It should also be noted that hydrogen production facilities will 
create employment and revenue for rural areas around the country and the establishment of hydrogen valleys 
and clusters will also act as a significant mechanism for attracting foreign direct investment (95 IBEC). 

 

https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_22_2981
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Against the backdrop of hierarchy of use, in the early phase of hydrogen development there is merit in 
developing hydrogen clusters. Hydrogen clusters will promote an integrated energy system approach, whereby 
production, storage and distribution to users, such as industrial manufacturing type industries or possibly 
dispatchable generation, take place side by side. 
With respect to the role of ports in production and transportation of hydrogen, there is merit In locating 
production, demand, transportation and storage in proximity to ports. One such benefit is the proximity of ports 
to the Ten-T road network and how it would assist in meeting the obligation in the proposed Alternative Fuel 
Infrastructure Regulation which will introduce mandatory national targets for the deployment of sufficient 
alternative fuels infrastructure, such as hydrogen refuelling, in the EU. 
Given that industrial clusters account for 20% of Europe's emissions, there is merit in pursuing a cluster like 
approach to drive industrial clusters to net-zero: systemic efficiency, clean electrification, hydrogen and Carbon, 
Capture, Utilisation and Storage (CCUS). It recognises the advantages in electrification first for an economic 
efficiency perspective, the use of hydrogen in hard-to-electrify sectors, and the efficiencies that can be delivered 
in adopting a cluster approach. Furthermore, there are efficiencies to be gained with respect to developing CCUS 
infrastructure, along with hydrogen storage infrastructure to assist with continuity of supply (96 Indaver). 

 
Hydrogen Valleys are regional clusters of producers and users, which are intended to drive down costs through 
economies of scale and de-risk projects. The EU’s Clean Hydrogen Partnership is targeting funding at Hydrogen 
Valleys due to their ability to serve as first movers for hydrogen. The Galway Hydrogen Hub (GH2) aims to be 
Ireland’s first Hydrogen Valley by clustering potential regional hydrogen users in the public transport, haulage, 
fleet vehicle, ferry, and construction material sectors into a single multi-modal hydrogen. The source of 
electricity for the electrolyser will be renewable electricity. Hydrogen Valleys enable synergies including larger-
scale, more cost-effective storage, the ability to have different hydrogen demand patterns from different users 
“smooth out” overall demand, a new route to market for renewable resources for which electrical grid 
connections are impractical. Taken together, Hydrogen Valleys can play a role alongside energy efficiency and 
electrification in full energy system decarbonisation. 
The Green Hysland project, in which University of Galway researchers work, is arguably the most relevant 
Hydrogen Valley for Ireland, given the similarities between Ireland and Mallorca, which include island energy 
systems, abundant variable renewables, relatively low energy intensity of industry, and the importance of a 
pristine environment for tourism. 
For deployment at scale, the best location for hydrogen production is near its use site. Ports are an obvious 
choice for deployment. They are near offshore renewables, see large volumes of HGV traffic, many of them have 
green/brown field sites available, and they present export opportunities. Other options include transportation 
hub and distribution centres, and large industry sites including data centres. Deployment of hydrogen 
production at its use site instead of the site of availability of renewables requires guarantees of origin (GoOs) 
for the electricity and in turn for the hydrogen. The most widely used GoO system for hydrogen is CertifHy. Only 
hydrogen that meets strict sustainability criteria should be supported by CfDs (100 University of Galway). 
Utilising curtailed wind power should be the priority for investments. Then production of green H2 needs to be 
at proximity of the electrical generator to avoid electrical network costs in developments (101 SGS). 

 
In the context of energy, spatial planning processes of social, economic and environmental change aim to help 
Ireland achieve its 2050 decarbonisation targets. Spatial planning needs to address the complex issues of the 
spatial relationship between employment locations, industry locations, safety, and end user locations. As such, 
hydrogen production should be considered for the following areas: • Areas where significant renewable energy 
resources, such as on-shore and off-shore wind exist, but there is a lack of electrical grid capacity, most notably 
the south and west coast of Ireland, thus ensuring an alternative method of evacuating energy. 
• Areas where H2 can be easily deployed to off-takers, via pressurised tube trailers. 
• Areas conducive to the injection of h2 into the national gas grid. 
• Areas conducive to export, such as ports. Deep water ports will also be instrumental in enabling the export of 
green hydrogen to EU. 
• Areas around which hydrogen valleys could be established Further information is provided in section on public 
acceptance. 
Ports will play a major role in the large-scale role of hydrogen production facilities powered by offshore wind. 
The ports will be required for the construction and O&M of the offshore wind facilities. Such as the plans 
currently being developed by Shannon Foyne’s Port Company42 and Port of Cork43. Both are planning on 
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establishing offshore wind hubs, including manufacturing bases for floating offshore wind turbine foundations, 
wind turbine component assembly and operation and maintenance bases. They also include large scale onshore 
hydrogen production facilities for the conversion of electricity produced from offshore wind to green hydrogen 
for domestic and international use. In addition, these locations give Ireland an opportunity to join international 
cooperation initiatives such as the Global Ports Hydrogen Coalition44, which is the first global forum that brings 
representatives from ports together with decision-makers from governments as well 
as industry with the view to accelerate low-carbon hydrogen deployment. Ports such as the Port of Vienna, Port 
of Amsterdam, Port of London and Port of Gothenburg, all participate in this engagement dedicated to support 
the scale-up of clean hydrogen in the global economy (104 EIH2). 
 
The creation of Hydrogen hubs, co-locating production, demand and transportation together presents the 
highest potential of facilitating the development of hydrogen. The impact on regional water resources and 
availability of electricity production to support existing and ongoing industrial and residential needs should also 
be initially assessed and actively monitored during commissioning and throughout the operational life of 
hydrogen hubs. Maximising the use of existing physical and geographical resources where capacity exists will 
likely provide the optimum conditions for the development of hydrogen production. Such sites should have a 
number of key attributes such as: Suitable zoned land Strong electricity and gas grid connectivity Be suitable 
located with coastal locations likely being ideal presenting the opportunity for import/export of hydrogen (in 
various forms) and being in closest proximity to offshore wind A location such as the STEP facility is an exemplar 
of how an ideal site might be chosen. It has excellent connectivity for power, natural gas and fibre. Deep 
reinforcement of the power and gas grids is not required to facilitate H2 production at the site. It is located in a 
navigable, deep-water location in close proximity to a core TEN-T port at Shannon Foynes. Hydrogen can be 
produced at STEP using offshore wind and exported either by blending into the natural gas grid, as electricity via 
the onsite CCGT or via multiple other routes to market such as ammonia or e-fuels via the port. NFE has 
numerous examples of sites in the US which we are currently developing and would be happy to discuss the 
considerations involved in selecting these sites with the Department as part of their development of the strategy 
(110 New Fortress Energy). 
 
In accordance with REPowerEU10 we believe that the (Shannon) Estuary should be designated as a dedicated 
“go-to” area for renewable energy development and co-located green industrial development with suitable 
projects identified as being of ‘overriding public interest’ (111 Shannon Estuary Economic Taskforce). 
 
Whilst electrolysers/hydrogen production may be a suitable substitute for grid capacity in certain specific cases, 
this must not result in a reduction in the pace, scale, or priority of electrical grid development. A strong grid is 
the foundation of the future power system and creates optionality in achieving climate change targets for 
policymakers and project developers. The role of the electrical grid and its development is central to the 
achievement of energy system wide decarbonisation.  
The locational rollout of electrolyser capacity must be in alignment with hydrogen’s primary role in support of 
renewables development. The topology of this rollout is therefore likely to change over time. In the short term, 
hydrogen production capacity can assist in relieving grid constraints and reducing wind dispatch down. In this 
context, hydrogen production will be relatively decentralised (higher number of smaller electrolysers) and close 
to the assets experiencing significant constraints and curtailment. As offshore wind capacity increases, hydrogen 
production is envisaged to transition to a more centralised topology (smaller number of larger electrolysers). 
Both topologies fulfil the renewable support role but do so very differently and place emphasis on different 
elements of the value chain. For example, centralised will require a larger role for storage whereas decentralised 
will place more focus on transporting and distributing hydrogen.  
Whilst the nature of hydrogen production rollout will change in line with the nature and volume of the 
renewables assets installed, the overarching requirements from a policy perspective are the same: adequate 
and appropriate support which reflects hydrogen market maturity in the support of renewable deployment.  
The combination of grid development, incentivisation in the electricity market, hydrogen demand growth 
(volume and location) and gas blending decisions should send the appropriate locational signals for investment  
Ports, given their location and core business, provide opportunity for hydrogen demand in the short term and 
are key for accessing export markets in the long term. In the medium-term ports can assist in the development 
of hydrogen hubs where production, consumption and storage of hydrogen/e-fuels could take place where users 
can achieve economies of scale and share the cost. (113 Wind Energy Ireland). 
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See answer to 3.4. 
Electrolysers could be commercially operated below 50% capacity in certain circumstances that would not be 
based on pure economics of the produced hydrogen fuel;  

• This is based on the capability of electrolysers to operate efficiently during a load shedding event (load 
shedding is used to relieve stress on a primary energy source when demand for electricity is greater than 
the primary power source can supply.) 

• The electrolyser would be strategically located at a congested node of the electricity grid to allow for 
intermittent electricity load management for Demand side response reasons or for electrical grid 
frequency balancing or load shedding events to avoid blackouts or over supply of undemanded electricity. 

• Electrolyser size would be designed to match the site and the commercial benefit would be from local & 
national energy security and grid stability, with the added benefit of hydrogen gas produced onsite and 
moved offsite to demand. 

• Incentivise grid connected electrolysers backed by renewable energy contracts, can be smartly 
dispatched to support the power system.  

• This would be location specific and limited in scale but could be strategically important for the electricity 
grid and reduce the need or defer the need for investment to reinforce the electricity grid at specific 
locations. 

• It is probable that these electrolysis facilities would be managed by state TSO. 
     If the government wants to develop a spatial strategy for hydrogen development, the decisions need to focus 
on what best supports the development of a green hydrogen industry. Resolving unrelated grid constraint issues 
should be a secondary concern.  
Hydrogen is challenging to transport/ distribute and is best produced at point of use.  

• There will be a role for small-scale local production of hydrogen at point of use e.g. Hydrogen refuelling 
Stations (HRS) where the renewable energy is efficiently transported via wires. 

• Hydrogen clusters / Hubs / Valleys: An integrated energy system approach can be delivered by a cross-
sector clustered model of offshore wind, H2 production, H2 storage, distribution to H2 customers and 
zero carbon dispatchable generation. This should be based around coastal generation sites to leverage 
infrastructure for export.  This can achieve economies of scale and efficiencies with shared high cost H2 
infrastructure (118 Hydrogen Ireland Associations). 

 
Beside freshwater to reduce the additional costs of desalination and close to the primary source of electricity to 
reduce transmission loss. This could be the location of a port for electricity supply from floating offshore wind, 
or a regional H2 hub for the creation, immediate use, local distribution and export of H2. Alternatively by the 
coast where a desalinisation facility can be included. Further once the hydrogen is generated, and suitable gas 
network or infrastructure to transport the H2 material will be needed. 
H2 should not be used to resolve inadequacies of the grid as it is an inefficient use of electrical energy. 
Furthermore, a H2 network would also have to be developed which in all probability would negate any savings 
in avoiding grid reinforcement. Direct electrification of end users needs should be considered the ideal use of 
renewable energy. The most energy efficient outcome should direct any H2 strategy, considering System and 
Pathway Loss. 
Hydrogen production is better suited to locations that have the infrastructure to safely store and transport the 
final H2 product, and may or may not be in the same area with excess grid capacity. 
The grid should be structured around bringing the largest sources of renewable electricity (offshore west coast) 
to the end users. Future high energy users, and new industrial developments, should be focused in the West 
close as possible to these sources. This again reinforces the development of regional H2 hubs like Killybegs, and 
other west coast ports which use floating offshore wind as primary source of energy. H2 can augment 
curtailment, and power hard to abate sectors like the fishing fleet and other commercial vessels. With the 
development of appropriate technologies to allow for the transportation of H2 or as more stable compounds 
such as ammonia these west coast ports made contribute to export of energy products. 
Planning may need to consider brown field sites that would be permitted to produce and store H2 and could be 
considered as a valid designated area of a DMAP. 
Ports will continue to have a greater role in the development of floating offshore wind supply chains, while also 
being fuelling points for the hard to abate marine sector. There will be efficiencies in distributing to national end 
users of H2 as a fuel through port production. 
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Transportation of H2 has technical challenges, which may need to be addressed through conversion to ammonia. 
This addition of complexity to the energy pathway may have an impact in cost and price to end users (120 
Hexicon). 
 
Any spatial plan developed for hydrogen production needs to consider what would best accommodate the 
scaling out of this nascent green hydrogen industry. Given the difficulty in transporting and distributing 
hydrogen, it is optimal to produce the fuel at point of use, rather than necessarily where excess power is located. 
Hydrogen production so be focused in two areas as the sector develops. 
Firstly, ESB believes that both the production and infrastructure should be developed together in a cluster/hub-
based approach, as prioritised in REPOWER EU plans23. A regional integrated energy system approach can be 
delivered by a cross-sector clustered model of offshore wind, hydrogen production, hydrogen storage, 
distribution, to hydrogen customers and zero carbon dispatchable generation. This should be based around 
coastal generation sites to leverage infrastructure for export. This would allow for economies of scale to be 
reached on both the supply and demand side and efficiencies to be gained through the sharing of high-cost 
hydrogen infrastructure. These clusters will serve as the backbone of Ireland’s future net zero energy system, 
and with the right supports, we could have significant components delivered before the end of this decade. No 
other single policy goal could have such far reaching impacts on carbon reductions across multiple sectors. The 
support of net zero clusters will be a game changer in Ireland’s decarbonisation. 
Secondly, there will also be a role for small-scale local production of hydrogen at point of use where the 
renewable energy is efficiently transported via wires.  
There should be a stepped approach to the sustainability criteria applied to hydrogen as the sector develops to 
ensure it does not impede the sector. A support mechanism should only be provided for renewable electricity-
based hydrogen. Additionality and temporal matching criteria should be stepped up across the decade to ensure 
enough flexibility to allow the sector to develop. For instance, several wind farms will be becoming out of 
support over this same timeframe. Electricity supply from these projects through a PPA should qualify. This 
would provide a route to market for renewable generation that may otherwise close, safeguarding the 
renewables on the system. Similarly, some flexibility should be given to the temporal matching to enable 
development in the early years. Temporal matching on a monthly or annually basis should be considered out 
until 2030. 
Green Atlantic at Moneypoint: ESB has set an ambitious and bold course of action to help Ireland achieve climate 
action targets and transition the country to reliable, affordable, net zero energy. Green Atlantic @ Moneypoint 
is a multi-billion Euro programme of significant investments on the County Clare site over the next decade. 
Renewable enablement: ESB has already commenced work on transforming Moneypoint into a green energy 
hub, constructing a new €50m Sustainable System Support – this Synchronous Compensator will be the largest 
of its kind in the world. This new plant will provide a range of electrical services to the electricity grid which 
would previously have been supplied by thermal fired power stations. Its operation will enable higher volumes 
of renewables on the system. 
Moneypoint Floating Offshore wind farm: A floating offshore wind farm of 1,400MW will be developed off the 
coast of Counties Clare and Kerry in two phases by ESB. Once complete, the wind farm will be capable of 
powering more than 1.6m homes in Ireland. Subject to the appropriate consents being granted, the wind farm 
is expected to be in production within the next decade. 
A wind turbine construction hub: Moneypoint will become a centre for the construction and assembly of floating 
wind turbines. A deep-water port already exists at the site, making it an ideal staging ground for the construction 
of the wind farm. It is expected this will generate a significant number of direct jobs in the Mid- West region. In 
the longer term, the development of Moneypoint will support wider plans of Shannon Foynes port, and working 
with local stakeholders, help make the Shannon Estuary a focal point for the offshore wind industry in Europe. 
Hydrogen Energy: ESB’s plans include investment in a green hydrogen production, storage and generation facility 
at Moneypoint towards the end of the decade. A clean, zero-carbon fuel, green hydrogen will be produced from 
renewable energy and used for power generation, heavy goods vehicles in the transport sector and to help 
decarbonise a wide range of industries such as pharmaceuticals, electronics and cement manufacturing (121 
ESB). 
 
In our view, it should be left to the market to determine the best location for hydrogen production facilities. For 
the most efficient outcomes, it is important to ensure that price signals properly reflect the benefits of hydrogen 
production in terms of the role it can play in managing the grid. It is equally important to ensure the costs of 
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accessing power through the grid (including both network and policy costs) reflect the costs that hydrogen 
production imposes (122 ScottishPower). 
 
It makes sense to locate hydrogen production in whatever area is required to be cost competitive. This may be 
close to production, or may be close to demand, and may be dependent on the specific project. We would, 
therefore, caution against any principled policy position that hydrogen production should be located at a certain 
place without further significant analysis. 
SSE Recommendation: Hydrogen production should be located wherever cost competitive. (123 SSE). 

 

17 WHAT MINIMUM SUSTAINABILITY CRITERIA SHOULD APPLY TO HYDROGEN PRODUCED IN 

IRELAND? 

The EU's proposed delegated act and the UK's low carbon hydrogen standard provide reasonable benchmarks 
for GHG emissions intensity (2 Baringa). 

 
“Water” demand will be a big issue in some areas as there are competing interests. For surface water sources, 
storage will be required. Wetlands may need to be developed so as to recharge aquifers (12 Atlantic Economic 
Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry). 
 
The minimum needs to be the maximum set by our trading partners to ensure that our product is acceptable in 
all marketplaces, a close and steady adoption of the full EU Taxonomy requirements for REDii and REDiii needs 
to be implemented swiftly (22 Aergaz). 

 
BnM is of the view that Irish hydrogen strategy should be focused solely on supporting green hydrogen 
production. Given our limited natural gas resources we see little long-term benefit in investing in blue hydrogen 
production. With respect to green hydrogen the European Commission’s recent consultation on the delegated 
acts to define sustainability criteria for renewable hydrogen are central. As consulted on the requirements for 
hydrogen to be classified as fully renewable are stringent. Ireland, with its renewable energy potential, can 
become energy independent in the future. Rather than importing natural gas to facilitate the production of blue 
hydrogen, all efforts should be made to establish green hydrogen as the choice of preference (26 BnM). 

 
Ireland should aspire to producing green hydrogen. However there should be flexibility around how additionality 
requirements are applied and they should be relaxed for a reasonable period especially in the context of 
supporting early green hydrogen production developments. It’s important also to provide assurances for 
producers that those early developments are not later disadvantaged by future changes and tightening of the 
additionality requirement (27 BOC). 

 
As a member of the European Union (EU), Ireland is required, at a minimum, to comply with EU definitions of 
renewable/ green hydrogen. However, we are concerned that the draft EU definitions may limit hydrogen 
market development and we believe they should be supplemented by other domestic low-carbon hydrogen 
criteria. 
The European Commission previously consulted on a proposed Delegated Act on Renewable Fuels of Non-
Biological Origin (RFNBOs)16. The proposed Act, which has yet to be finalised, sets out some stringent rules for 
defining renewable hydrogen. We recognise that a delicate balance must be struck between scaling up hydrogen 
production and ensuring it is renewable. However, we feel these requirements are very stringent and may slow 
down the scale-up of hydrogen across the EU and in Ireland in particular. 
The proposal that grid-connected hydrogen must be at least 90% renewable or electricity is provided through a 
non-financially supported PPA is particularly challenging. Most grid-scale renewable electricity is financially 
supported and currently Ireland’s renewable electricity target is 80% by 2030 with no view on when 90% 
renewable electricity will be possible. In fact, to reach this higher level, it is likely that hydrogen-run generation 
will be needed requiring hydrogen production. Therefore, we feel this requirement will limit grid-connected 
hydrogen from being developed reducing hydrogen production volumes. 
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While the European Commission proposal is to defer the introduction of these requirements until 2027, 
hydrogen production is a long-term investment so the prospect of these requirements will likely have an adverse 
impact. We believe the Irish Government should consider whether a delay or derogation to these rules would 
be suitable, in particular for small, closed power systems like Ireland’s. 
In addition, we suggest the Irish Government considers whether additional sustainability criteria should be 
developed for other non-renewable, low-carbon hydrogen, e.g. blue hydrogen, turquoise hydrogen etc. While it 
is the Government’s intention to produce only green hydrogen, Ireland will likely import a mix of hydrogen types. 
At a minimum Ireland will receive hydrogen from the UK, including green hydrogen which may or may not be 
considered renewable under the RFNBOs requirements, blue, CCS- supported hydrogen and turquoise hydrogen 
REPowerEU, Europe’s plan to reduce reliance on Russian fossil fuels, has necessitated European Member States 
to increase the rollout of LNG facilities to ensure security of supply. To ensure that security of supply is balanced 
off against decarbonisation needs, the REPowerEU approach is to future proof LNG facilities for hydrogen 
import. In Ireland’s case, there has been a recent debate about the prospect of LNG facilities being constructed. 
If this were to occur, we believe that, in line with REPowerEU, LNG facilities should be future proofed to accept 
hydrogen imports. In this scenario, Ireland may import a mix of hydrogen types, which should be subject to a 
suitable accreditation scheme. We understand that Europe aims to import 10 million tonnes of hydrogen by 
2030, in addition to the 10 million tonnes that will be produced within the Union itself. 
These hydrogen forms, while not renewable, are lower carbon than traditional grey hydrogen. It will be 
important for end-users to demonstrate the sustainability criteria associated with these hydrogen types even if 
they fall outside of RFNBO criteria (28 Bord Gais). 
 
We should avoid cracking fossil fuels to create hydrogen. It is a wasteful and expensive enterprise. Carbon 
Capture Technologies are still attempting to achieve sufficient capacity and efficiency to make such fuels carbon 
neutral, meanwhile the supply chains to the fossil fuel feedstock for the various colours of Hydrogen are 
polluting, and the greenhouse gases associated with leaks, refining, and evaporation are never captured. 
Biomethane and Hydrogen production can have some value where the feedstocks are waste (as the alternative 
is to allow the waste to decompose into methane) and the process of burning the biomethane, or pyrolysis, 
lessens the damage that may otherwise be done. 
Growing biomass as a feedstock, to then turn to a fuel, that is then broken down into hydrogen (and C02) seems 
to involve unnecessary steps. There might be better uses for the biomass. 
The goal for hydrogen production in Ireland should be net reduction in CO2 equivalent emissions, and individual 
use cases should be considered according to that aim (29 Chambers Ireland). 
 
CIÉ supports the implementation of minimum sustainability criteria that is aligned with 
EU policy, which for non biological fuels should be set at 94gCO2eq/MJ in line with the value set out for biofuels 
and bioliquids in Directive (EU) 2018/2001. Further ambitious criteria could include a lower target, for example, 
CertifHy criteria states a carbon intensity threshold for green or low carbon hydrogen set at 36.4 gCO2eq/MJ 
(30 CIE). 
 
Since hydrogen reacts with tropospheric hydroxyl radicals, emissions of hydrogen to the atmosphere perturbs 
the distributions of methane and ozone, the second and third most important greenhouse gases after carbon 
dioxide. Hydrogen is therefore indirect greenhouse gas with a global warmin potential GWP of 11 over a 100-
year time horizon 21. A future hydrogen economy would therefore have greenhouse consequences and would 
not be free from climate perturbations. It should b noted however that the research on the GWP of H2 is limited 
but this early research indicates it influence on global warming will be small. Assuming flame combustion rather 
than catalytic combustion, burning hydrogen can result in NO emission up to six times higher than fossil gas 
boilers. NOx does not directly affect Earth’s radiative balance, but they catalyse tropospheric O3 formation 
through a sequence of reactions. The global warming potential (GWP) of NOx is estimated as GWP 30 - 33 and 
7 - 10 for the respective tim horizons of 20 and 100 years and is thereby comparable to that of methane.  NOx 
is also a main cause of poor air quality which impacts people’s health in dense urban areas. Careful planning fo 
mitigation of these adverse effects, where possible, is required (31 Codema).  

 
The use of non-green hydrogen should be considered as in other locations to kick start the customer journey (32 
and 84 Constant Energy). 
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We feel that there is only enthusiasm in the communities we partner with for green hydrogen – mainly from 
wind (39 ECI). 

 
Only hydrogen produced from renewable electricity should be supported in Ireland. Application of the 
additionality principle is supported but should only be implemented when the market develops to sufficient 
scale. Sustainability in the context of hydrogen production encompasses more than just renewable electricity 
consumption. Given the significant risks to property and life associated with hydrogen, the long-term 
sustainability of the hydrogen industry in Ireland is predicated on competent project development. It is 
imperative for the industry that a base level of project delivery experience and competence is required to qualify 
for support. Health and safety is not a speculative activity and this should be reflected in policy decisions and 
the design of support schemes (43 Energia). 

 
None. 
The higher cost of hydrogen over alternatives would add to energy price inflation. The long lead time of hydrogen 
would delay our decarbonisation. Green hydrogen production is not yet mature and doesn’t exist in large scale 
so it carries a large risk (48 Flex Power Solutions). 

 
It is recognised that hydrogen from fossil fuel sources may theoretically be transported via Moffat and therefore 
cannot be entirely prevented in the Irish gas system. However, the Department should clarify that in relation to 
production, development and injection in Ireland, green hydrogen is only being considered. Regulatory 
incentives should only be granted to hydrogen produced from 100% additional renewable electricity. This 
approach demands strict rules for hydrogen use in priority sectors only (certain processes/uses for energy- 
intensive industries such as steel and chemicals, long-distance transport) where direct electrification from 
renewables is not yet possible (49 Friends of the Earth). 

 
Energy – Energy sources must be low carbon – a threshold carbon intensity should be set. Buildings must be 
designed to be energy efficient and low carbon, including maximising opportunities for renewable energy 
exploitation. 
Water – Infrastructure must be water efficient and incorporate water saving measures. It must be also be 
designed to avoid pollution and ensure that flood risks are managed. 
Sustainable procurement - The most sustainable products and building materials must be selected and/or 
derived from sustainable sources. 
Waste - Waste minimisation must take priority over waste treatment and be considered early in the design 
process for all infrastructure. Waste must then be managed to divert it from landfill and in a way that it can be 
recovered for reuse or recycling.   
Biodiversity - Designated sites and natural habitats and species must be protected, and local biodiversity 
enhanced. 
Heritage - Heritage assets must be safeguarded and the design and construction of any new infrastructure 
sympathetic to, and where possible, enhance the heritage value. 
Community -     infrastructure must meet the diverse needs of existing and future residents, be sensitive to their 
environment, and contribute to a high quality of life (55 and 56 Hydrogen Utopia International). 

 
We would suggest a sustainability ranking based on Carbon Intensity ranging from Zero (most preferable) to Low 
to High (least preferred). A secondary criterion based on Energy source used in the following order of preference 
– Renewables; Natural Gas; Biomass; Grid Electricity. For green hydrogen alone we would suggest the 
development of clear definitions on what is meant by green hydrogen but caution that these should not be 
overly complicated (67 Nephin Energy). 
EU requirements will apply, given Ireland’s future potential to provide the input fuel, ensuring the nascent EU 
Directives and regulations are pragmatic and investment friendly should be considered a high priority (72 RWE). 

 
Lines should not be blurred and focus should be on green hydrogen – avoid generalised references to ‘hydrogen’ 
to avoid ambiguity. Rename strategy as Green Hydrogen Strategy and make this the central focus (73 Senator 
Alice Mary Higgins). 
 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 177 of 412 

Due consideration should be given to the extent to which alignment of ‘level playing field factors’ is desirable 
and/or achievable, including: 
(i) in an all-island context, with both the UK’s Low Carbon Hydrogen Standard ("LCHS”) and Renewable Transport 
Fuel Obligation (“RTFO”) (specifically with regards Renewable fuels of non-biological origin (“RFNBO”) in the 
latter) being applicable in NI, with NI producers having access to SEM-wide renewable electricity generation 
potential, and; 
(ii) relative to Guarantee of Origin (“GO”) criteria for electricity generation and consumption for purposes other 
than green hydrogen production. Regarding (i) above, changes were made recently to the RTFO criteria such 
that RFNBO’s (which includes electrolytic hydrogen) need not source renewable electricity used in their 
production from directly connected generation and can now use grid-connected electricity, subject to specific 
‘additionality criteria’.This includes ‘commercial links’ (such as Corporate Power Purchase Agreements (“PPA”)), 
with 30-minute temporal correlation with the associated renewable electricity generation and accounting for 
grid losses required – this same temporal correlation is employed in the LCHS. Differences in the LCHS and RTFO 
criteria do exist, for example, with regards to geographic correlation; the RTFO requiring demonstration of no 
systematic grid constraints/congestion, whereas the LCHS does not. Regarding (ii) above, the primary motive of 
‘additionality criteria’ for renewable (or ‘green’) hydrogen certification is to avoid (excessive quantities of) fossil 
fuel-fired power generation being dispatched for the purposes of balancing the electricity system due to the 
incremental electricity demand being consumed in or related to hydrogen production. However, renewable GO 
criteria for electricity generation and consumption for purposes other than green hydrogen production is 
currently less strict (for example, an annual balancing requirement, rather than 30-minute temporal correlation), 
despite having the same cause and effect as sought to be avoided for green hydrogen. This is favourable to 
electrification, risking market distortion from differing criteria acting as a barrier to hydrogen deployment. We 
recommend a review be undertaken to align the criteria for both green hydrogen and non-hydrogen purposes. 
We are conscious that criteria applicable in Ireland is likely to be guided by the requirements under the 
Renewable Energy Directive (recast) (Directive (EU) 2018/2001) (“RED II”), for which two draft Delegated Acts 
were published for consultation between May-June 2022,5,6 clarifying EU rules applicable to renewable 
hydrogen. European Commission adoption of final requirements is expected this year. We note the proposed 
requirements within the drafts Delegated Acts for geographical correlation placed at the bidding zone level (i.e. 
SEM-wide, although the possibility is left open for Member States to introduce additional geographical 
correlation, possibly akin to that in the UK criteria outlined above to demonstrate no systematic grid constraints/ 
congestion for example) and for temporal correlation based on monthly periods initially, reducing to one-hour 
period from start of 2027 (or that hydrogen/fuel is produced during a one-hour period when the electricity price 
is below €20/MWh or below 36% of the EU carbon price, taken to be a threshold which would indicate that the 
electricity consumption would help balance the grid using renewable sources of supply). However, a further 
‘additionality’ criterion is that, for hydrogen/fuel production facilities that come into operation from 2027, the 
electricity generation installation(s) must be “new” — i.e., have come into operation no earlier than 36 months 
before the fuel/hydrogen facility — and ‘unsubsidised’. This provides a distinct ‘early mover’ incentive for 
electrolysers to enter into operation before 2027. However, in the longer-term or as any existing financial 
support mechanisms for renewable electricity generation expire, it prevents the opening up of an alternative 
business case for older renewable electricity generation installations that have once received support but do 
not anymore – this requires consideration in light of expected reduction in wholesale market prices leading to 
perverse market signals for such renewable generation capacity to exit the market, should their commercial 
viability no longer stack up either for wholesale electricity production and without the ability to be a source of 
supply for green hydrogen production. 
Furthermore, it should be borne in mind, particularly with regards to financial support mechanisms, that if RED 
II’s 70% greenhouse gas emissions savings requirement is not met for a particular batch of hydrogen, while it 
will still technically qualify as renewable hydrogen, it will not count towards Member States' EU target for 
renewable energy. We recommend a dedicated consultation process on specific sustainability criteria proposals 
is carried out and that, with whatever decision is made on such criteria, an appropriate verification / certification 
scheme should be developed for indigenous markets and to support cross-border trade (80 Mutual Energy). 

 
● Flexibility is critical for early projects. The additional electricity demand will be immaterial in early stage 
deployment. Hence a PPA with a renewable asset should be sufficient, with no temporal matching 
requirement. 
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● Strong regulation on additionality and temporal matching should be delayed until the industry has been 
established. Otherwise, there is a significant risk of stifling early deployment, hindering the sector potential 
long-term. 
● With increasing scale, and particularly in the context of support schemes (modelled on RESS or 
otherwise), electrolysis that is temporally tied to grid renewable electricity that would otherwise be 
dispatched down, and PPAs with full temporal matching (and spatially located in the Irish territory) should 
be recognised as meeting the maximum hydrogen sustainability criteria (87 Engineers Ireland). 

 
The European Commission is developing rules on sustainability for green hydrogen use in the transport sector 
and we expect these rules will apply in respect of other uses of hydrogen: 
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/7046068-Production-of-renewable-
transport-fuels-share-of-renewable-electricity-requirements-_en  
All Irish produced green hydrogen will most likely need to comply with these rules. 
The EC has also defined low-carbon hydrogen as part of their work on the Gas Market Package and intend to 
introduce a Delegated Act detailing specific rules on sustainability of this by 2024. (92 GNI) 
 
The Biofuel Obligation Scheme (BOS) is being introduced to help meet RED II targets for the transport sector in 
Ireland. The inclusion of hydrogen in the BOS proposed by the Department for Transport is welcomed as it will 
help provide fuel cost parity for early projects, but there are limitations.  
Context in relation to European definition of renewable hydrogen 
The European Commission has recently released draft proposals that sets out the requirements for hydrogen 
used in mobility to be classified as renewable, and hence be able to contribute to EU renewable transport fuel 
use targets set out in the Renewable Energy Directive. Some of the key requirements of this regulation are: 
Additionality requirement for electrolyser supplied by a renewable generation: Hydrogen production must 
commence within 36 months of the renewable energy generation. 
Temporal correlation with renewable generation: Electrolyser operation must have an hourly correlation with 
its renewable energy generation or with grid electricity prices of less than €20/MWh. 
For the reasons set out above, these create significant challenges for the early hydrogen market in Ireland. The 
drafted legislation will only require the additionality criteria to be met from 2027 and temporal correlation with 
renewable generation on a monthly basis until 2027. However, we acknowledge that in Ireland, the hydrogen 
industry lags the rest of Europe, meaning that introducing the above criteria in 2027 will limit the growth of a 
nascent hydrogen mobility market. Instead, we suggest delaying the introduction of strict additional and 
temporal matching criteria until, for instance, electrolyser capacity in Ireland is greater than 200MW. 
An alternative approach adopted by the UK Government to compare projects competing for funding under its 
Net Zero Hydrogen Fund has been to include renewable additionality as an assessment criterion, but to assign 
other criteria such as overall emissions reduction and project deliverability a higher weighting in the overall 
assessment process (93 HMI). 

 
For flexible, hybrid grid-connected power-to-gas plants, a “guarantee of origin” or certification mechanism will 
be required in order to categorise and certify hydrogen production from the plant as being green (100% 
renewable electricity derived) or from mixed or other sources. When grid electricity is used to generate 
hydrogen, there is a risk that undesirable carbon-emitting conversion chains may sometimes be activated, for 
example, natural gas -> electricity -> hydrogen. These should be disincentivised. However, at certain times there 
may still be benefits from using grid-supplied electricity for hydrogen generation, for example in order to offer 
system services from flexible PEM electrolyser technology. The United Kingdom has produced a detailed report 
and framework on low-carbon hydrogen standards. Temporal correlations at a fine timescale (e.g. hourly) of 
metered hydrogen production with metered renewable electricity generation will be necessary in order to 
validate genuinely green hydrogen production (94 H Wind). 

 
To comply with common standards, a certification system must be established. CertiHy provides a route to 
certification and requires Life Cycle Analysis for Guarantees of Origin. Also, the European Commission’s two 
proposed delegate acts concerning the framework for categorizing renewable hydrogen include strict criteria 
that must be met for products to be classified as renewable hydrogen. This includes a detailed scheme to 
calculate the life-cycle emissions of renewable hydrogen as well as recycled carbon fuels to meet the greenhouse 
gas emission reduction threshold set in the Renewable Energy Directive. Demonstrating GHG emissions savings, 

https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/7046068-Production-of-renewable-transport-fuels-share-of-renewable-electricity-requirements-_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/7046068-Production-of-renewable-transport-fuels-share-of-renewable-electricity-requirements-_en
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and demonstrating a contribution to GHG emissions reduction targets (as is the case in the UK guidance), will be 
an important aspect in the development of guidance on GHG and sustainability criteria (95 IBEC). 

 
As is illustrated figure 1 from the consultation document, hydrogen production can encompass a wide variety of 
feedstocks, energy inputs and processes, all with different GHG emissions intensities. With respect to the 
existing policy environment, the following are currently in force: 

• Renewable Energy Directive: The RED II (2018/2001) defined a series of sustainability and GHG 
emission criteria that bioliquids used in transport must comply with to be counted towards the overall 14% 
target and to be eligible for financial support by public authorities.19 RED II introduced sustainability for 
forestry feedstocks as well as GHG criteria for solid and gaseous biomass fuels. EU countries set out how they 
plan to meet targets and the general course of their renewable energy policy in national renewable energy 
action plans, and Member States 

must adhere to the sustainability criteria prescribed in RED in order to allow these renewable fuels 
contribute to renewable targets. Under the EU Fit for 55 proposals, there would be a 13 GHG reduction 
target, considering the removal of multipliers under the current system, thereby increasing the RED II (14% 
energy) target overall. Aviation renewable fuel targets and maritime GHG reduction targets are also 
proposed for 2025 and 2030. 

• Taxonomy Delegated Regulation - establishing the technical screening criteria for climate change 
mitigation or climate change adaptation. The Delegated Regulation defines the climate mitigation and 
adaptation criteria that the manufacture of hydrogen must meet to be considered a “sustainable 
investment” in the European Union. While the recently published hydrogen-related draft delegated 
regulations provide a greater level of detail regarding the rules to apply in order to categorise the hydrogen, 
the Taxonomy delegated Regulation established the framework for the sustainable production of hydrogen 
and alignment with the taxonomy criteria through the introduction of GHG emissions savings thresholds. 
[The recently published hydrogen draft regulations are currently in the middle of the consultation process, 

and include: (a) RFNBOs and (b) GHG of recycled carbon fuels and by specifying a methodology for 
assessing greenhouse gas emissions savings from renewable liquid and gaseous transport fuels of non-
biological origin and from recycled carbon fuels. 

• Demonstrating GHG emissions savings and a contribution to GHG emissions reduction targets (as is 
the case in the UK guidance), will be an important aspect in the development of guidance on GHG and 
sustainability criteria. 

With respect to the development of sustainability criteria for hydrogen derived from mixed municipal 
waste, there are a number of aspects that should be kept in mind: 

• The ratio between biogenic and fossil depends on the composition of the waste input. While mixed 
fuels plants which have a defined and traceable input stream, operators of WtE plants do not have full control 
on the characteristics of the input and therefore have no leeway to reject fossil-based residual waste input. 
Waste composition is influenced by a range of factors including waste policy, economic factors, industrial 
structure etc. 

• Waste to Energy operators in Ireland already have a number of regulatory reporting 
requirements that involves calculating the split between biogenic and fossil based inputs. (i.e. REFIT 

reporting, Capacity Remuneration Mechanism reporting). Therefore there is a structure in place to 
differentiate between biogenic and fossil-waste inputs. 

• With respect to recent policy developments at the EU level, such as the proposed Delegated 
Regulation on the calculation of GHG emissions of recycled carbon fuels, the methodology for the calculation 
of GHG emissions savings of recycled carbon fuels needs to take the unique properties of mixed non-
recyclable waste as a feedstock. Before the final Delegated Act is published, further clarity is required in 
order to establish rules to calculate emission savings for fuels derived from non-recyclable waste (96 
Indaver). 

 
Decarbonisation targets for energy end use sectors have been set. Sustainability criteria should be imposed on 
both electricity and hydrogen and the end user should be left to determine the best route to decarbonise their 
energy/fuel use. This could be electrification in many cases and hydrogen in others. Avoiding increasing energy 
use (through hydrogen use) is an arbitrary objective. Avoiding unnecessary energy use is important, but such a 
goal should not stand in the way of overall deeper decarbonisation, more energy security, improved routes to 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 180 of 412 

market and term storage for renewables, which could ultimately lead to more cost-effective decarbonisation 
(100 University of Galway). 
 
Green certificates should be required by large users or distributors (101 SGS). 
 
Due to Ireland’s lack of natural gas resources, and its abundant offshore wind resource, Ireland should focus its 
efforts on producing green hydrogen only. Temporal correlation and additionality need to be deferred until the 
market reaches significant scale45. This will enable green hydrogen production and will enable hydrogen 
production plants to match its off-taker load profile. Once the industry is established dedicated renewables 
should be constructed for hydrogen production, and large-scale hydrogen storage should be in place (104 EIH2) 
 
A. Harmonisation of hydrogen standards: The hydrogen market has, in its infancy, developed a range of colour-
coded titles to describe various methods of producing hydrogen. It is assumed that these colour-coded titles are 
widely known and we have not sought to describe them here. 
This colour coding has complicated the debate as to what constitutes low-carbon hydrogen. Being overly 
prescriptive as to what method of production can result in low-carbon hydrogen (that is worthy of government 
support) is likely to deter the development of blue hydrogen projects. That deterrence would be actively 
damaging for a nascent market that needs to grow at scale in a short space of time, by limiting market 
participants and the technologies that can apply for government support. 
In the words of the World Energy Council, “confusion over ‘colours’ is stifling innovation, with oversimplification 
and colour prejudice risking the premature exclusion of some technological routes that could potentially be 
more cost-and carbon-effective…standards and certification mechanisms can help harmonise processes 
important for hydrogen development…the development of a common language for hydrogen and some rules 
shared at the international level could establish a level playing field by enabling effective crossborder trade and 
providing more certainty to investors”15. 
An Irish hydrogen strategy should set, as a priority, a framework for working with other Member States and the 
European Union institutions to develop a harmonised certification scheme for recognition of low-carbon 
hydrogen. An approach which is simple, places low administrative costs on developers and is technology agnostic 
will maximise the export potential and marketability of Irish low-carbon hydrogen. 
The European Commission Hydrogen Strategy has set an intention to develop “a comprehensive terminology 
and European-wide criteria for the certification of renewable and low-carbon hydrogen”16 and recognises the 
possibility of blue hydrogen playing a temporary role in the development of European hydrogen markets. 
Similarly, in its hydrogen strategy, the United Kingdom took the pragmatic view of recognising a role for blue 
hydrogen in helping to quickly scale-up the hydrogen market. The United Kingdom signalled an intention to shift 
away from colour-coded titles towards a single, standardised label of “low-carbon” hydrogen (which comingles 
blue hydrogen, green hydrogen and other hydrogen classifications that meet specified green-house gas emission 
thresholds). 
Australia has also, in its hydrogen strategy17 signalled a preference for adopting a single standard of “clean” 
hydrogen. 
If Ireland is to maximise the export potential and marketability of its hydrogen, it would therefore seem prudent 
to align with a growing trend towards being technology agnostic and adopting a single standard of low-carbon 
hydrogen. Maximising the harmonisation of standards with European Union institutions and Member States is 
an essential step in building Ireland’s hydrogen export case. 
That said, whilst flexibility is important to ensure that the widest range of low-carbon hydrogen production 
technologies are recognised, given Ireland’s abundant potential wind resources and limited natural gas 
resources, green hydrogen is likely to be the dominant method of hydrogen production in the Irish market.  
B. Supply chain obligations: If the Government were to adopt a single, certified standard of low-carbon 
hydrogen, which meets specified green-house gas emission thresholds and that aligns with broader European 
Union certification standards, that would go some way to ensuring the sustainability of low-carbon hydrogen 
production assets in Ireland. 
However, the Government should also introduce policies that are designed to ensure that hydrogen supply 
chains are appropriately due-diligenced. The solar PV industry is a well-publicised example of how a “green” 
energy source may not be immune from negative social and environmental impacts. Global supply chains in the 
solar PV industry have been found to be tainted by wide-spread fossil-fuel use and forced labour, which has 
resulted in industry bodies like the Solar Energy Industries Association publishing supply chain protocols. 
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The potential for similar supply chain issues to affect the low-carbon hydrogen industry is clear and the 
Government should take a leadership role by incorporating conditions relating to supply-chain traceability on 
developers as part of any supply-side support scheme that it adopts. This is something that, in our experience, 
financiers to projects are closely scrutinising. If the Government requires developers to diligence their supply 
chains at an early stage, that will help to ensure the bankability of Government-supported projects and will 
increase their viability (106 DLA Piper). 
 
Ireland should adopt common criteria with other EU member states to avoid market distortions and to enable 
Ireland to compete with international parties in what will be a global market for hydrogen. Lifecycle emissions 
for qualified hydrogen production projects should be assessed only through the point of production (not end-
use), given the disparate value of displacement across end-uses (110 New Fortress Energy). 
 
Only the production of hydrogen from renewable sources i.e., green hydrogen should be supported. Application 
of the additionality principle and temporal matching should only enter into force when the industry has reached 
sufficient scale. Until such point, the utilisation of dispatched down electricity coupled with the requirement to 
purchase enough power through PPA’s with renewable assets should be the minimum sustainability criteria. 
This will ensure appropriate balance between sustainability and need for industry development (113 Wind 
Energy Ireland). 
 

● Green hydrogen (produced from renewable energy generators) should be prioritised 
● Applying the Certify sustainable criteria 
● Large scale hydrogen production, independent to the electricity grid (directly connected to a 

renewable source) should be considered where electric grid infrastructure is unavailable or cost 
prohibitive 

● Incentivise renewable electricity-based hydrogen only.  
● Hydrogen use prioritised for local demand 
● Hydrogen produced from electricity grid connected electricity should be limited in size and 

application & time & site specific depending on local/regional  electricity and hydrogen demand - 
‘grid hydrogen’ has as high carbon footprint as the electricity grid 

● Allow similar arrangements such as Purchase Price Agreements (PPA) with unsupported renewable 
generators, include temporal matching monthly/ annual until 2030 (118 Hydrogen Ireland 
Associations). 

 
There should be a stepped approach to the sustainability criteria applied to hydrogen as the sector develops to 
ensure it does not impede the sector. A support mechanism should only be provided for renewable electricity-
based hydrogen. Additionality and temporal matching criteria should be stepped up across the decade to ensure 
enough flexibility to allow the sector to develop. For instance, several wind farms will be becoming out of 
support over this same timeframe. Electricity supply from these projects through a PPA should qualify. This 
would provide a route to market for renewable generation that may otherwise close, safeguarding the 
renewables on the system. Similarly, some flexibility should be given to temporal matching to enable 
development in the early years. Temporal matching on a monthly or annual basis should be considered out until 
2030. (121 ESB). 
 
To enable hydrogen exports, Ireland will need to align with EU legislation. The European Commission plans to 
put strict limits on what constitutes ‘fully renewable’ hydrogen, by requiring that H2 producers — including 
those exporting to the EU — prove the provenance and additionality of the green power used to make their 
product. This is according to a newly published public consultation on the long-awaited Delegated Acts (DAs). In 
addition to defining renewable hydrogen and its derivatives as ‘produced in an electrolyser that uses renewable 
electricity,’ the DAs propose that the green power used to make ‘fully renewable’ H2 must be sourced from 
dedicated new capacity, curtailed renewable energy or green electricity purchased from the grid via strictly 
regulated power purchase agreements (PPAs). These rules put a large administrative burden on H2 producers, 
even those with dedicated connections must prove the provenance of the electricity they use for hydrogen 
production at each step of the process.  
We do, therefore, have significant concerns with respect to the impact this may have on hydrogen production 
in Ireland, particularly amongst first movers. A requirement to fulfil additionality in particular, may prove a very 
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high bar for nascent project to fulfil. We therefore recommend that Ireland engage with the European 
Commission to ease additionality rules for first movers. 
The European Commission continues to develop the regulatory framework applicable to renewable fuels of non-
biological origin (RFNBO, mainly renewable hydrogen). Two draft Delegated Acts that will have a significant 
impact on the hydrogen market have been published for public consultation under the Renewable Energy 
Directive recast (REDII, Directive (EU) 2018/2001). These delegated acts are fundamental to determine which 
type of hydrogen production processes will produce ‘renewable’ or ‘sustainable’ hydrogen.  
Hydrogen qualifying as ‘renewable’ under the RED II will be able to benefit from the various types of public 
support at both EU and national levels, such as direct and indirect subsidies, tax exemptions, etc. Hydrogen 
qualifying as ‘sustainable’ under the EU Taxonomy will contribute to improving the disclosure of companies 
subject to reporting under the Taxonomy Regulation and can be supported using private capital within the 
context of sustainable finance (i.e. benefit from "green" funds). Mastering the working and detail of the 
Additionality Delegated Act and Methodology Delegated Act will, therefore, be fundamental for any project 
aiming to produce renewable hydrogen, sustainable hydrogen, or sustainable/renewable hydrogen-based fuels, 
as well as recycled carbon fuels, and benefit from their associated regulatory and financial benefits. The 
consultation has now closed, but the delegated acts have not been adopted yet. We do, however, expect that 
both acts are likely to be adopted, possibly with a few modifications to the draft versions.  
We note the following RED II DA requirements for electricity used to create hydrogen:  
Electricity consumed from the grid with one or more PPAs satisfy requirements if (Art. 4 (2) DA):  

• Additionality: RES asset comes into operation max. 36 months before or after electrolyser; asset  must 
not have received subsidies (exception: repowering); Subsequent PPAs allowed  

• Geographic correlation: RES asset and electrolyser should be within same bidding zone or  neighbouring 
ones  

• Temporal correlation: RES generation and electrolyser electricity consumption need to coincide on 
temporal basis  

• Hourly correlation (until 2027: monthly correlation) is required or ii. use of battery storage or  
consumption during low price hours  

Electricity from the grid is considered renewable under the following requirements (Art. 4 (1) DA):  
• RES share: Electrolyser is located in a bidding zone where average RES share in electricity mix exceeds 
90% & capacity factor of electrolyser is below RES share or Imbalance period: Electricity is consumed during an 
imbalance settlement period and electrolyser consumption reduce re-dispatch requirements  
• Legal status: Not legally binding yet  
Expected Timeline: o May 20 – June 17, 2022: Public consultation  
Q3 2022: Commission consults expert groups  
Q4 2022: Commission adopts final Delegated Act  
Q4 2022: Parliament and Council have two months to formulate objections  
Q1 2023: Delegated Act enters into force (unless it is revoked due to objections), superseding previous 
regulation.  
It is important to say that we can see the significant value in aligning with international standards, particularly 
where there are future export opportunities. However, we strongly recommend that Ireland must be part of 
these discussions and influence the future definition of hydrogen standards in the EU. Consideration should also 
be given to how the low-carbon standard interacts with other schemes where thresholds/standards are already 
applied as well as end user reporting requirements for scope 1 and scope 2 emissions. There should be 
consistency, where possible.  
SSE Recommendation: Ireland will need to align with EU standards, particularly noting our significant export 
opportunity. Ireland must influence these developments and we should consider how to prevent additionality 
requirements from preventing successful deployment of pathfinder projects. (123 SSE). 
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18 WHAT POLICY MECHANISMS COULD BE USED TO ENSURE THAT COMPETITION BETWEEN GREEN 

HYDROGEN PRODUCTION AND OTHER DIRECT USES OF RENEWABLE ELECTRICITY IS MANAGED 

SUCH THAT THERE ARE NO NEGATIVE IMPACTS ON EMISSIONS REDUCTIONS OR CONSUMER 

COSTS? 

In the longer term - keep it simple by ensuring the cost of carbon is the main incentive and is placed on fuel 
suppliers and their consumers, who can then choose to develop the lowest cost option. However, depending on 
how mature technologies are, some technology specific support might be appropriate to get the industry 
moving. Avoid committing to 2030 targets for hydrogen production as has been commonplace in the early-
mover European states (UK, Germany, France). Those countries needed to do this to encourage development in 
the overall global supply chain. Ireland, being later to the game, can be a little more coy on hydrogen's share of 
the low-carbon economy, provided the commitment to outcomes on consumption and commitment to support 
mechanisms is there. (2 Baringa). 

 
Both should be encouraged to develop. Hydrogen could be used as fuel in Open Cycle Gas Turbines to generate 
electricity at times when production of renewable electricity is low. (12 Atlantic Economic Corridor Business 
Forum; 14 Sligo Chamber of Commerce and Industry) 

 
Capital investment and technology improvement  

• The project involves a number of fixed asset components that require capital investment including the 
PEM electrolyser, power connections, water connections, gas compression and bottling. Industry 
averages available indicate a capital cost of €1.3 million for every 1 MW of electrolysis. This rule of 
thumb is not linear, and as preliminary costs, site costs and other fixed items would be spread across 
more MWs of production, the average cost would come down. Of the capital assets involved, the 
membrane contained in the PEM electrolyser will generally dictate the “return” timeframe – which has 
been shown to be in the range of 20 years. All financial analysis is based on a 20 year production 
timeframe.  

• Furthermore, as more investment in green hydrogen production occurs and technology providers 
become more numerous, technology costs are likely to decrease and become more competitive.  

• In addition, it should be noted that the production efficiency factor (the number of MWs necessary to 
produce a particular amount of hydrogen) is likely to improve over time – requiring less capital 
investment for a target hydrogen output level. To take a conservative approach at this stage of analysis, 
we have used €1.3 million per MW for both the initial and ultimate configurations (13 Bremore). 

 
We recommend that Ireland’s Hydrogen policy supports only green hydrogen, for use in hard to decarbonise 
sectors, such as aviation, shipping or steel-making, rather than used for private cars or heating. Policy 
mechanisms should ensure that new renewable energy should be built to generate green hydrogen, and 
development should prioritise community ownership and quality, sustainable employment-creating 
opportunities in areas where it is most needed. Energy demand from data centres should be limited, and energy 
for essential services and homes prioritised, particularly for those vulnerable to energy poverty and marginalised 
groups (17 NHNA). 
 
Green Hydrogen production is not cheap, in fact it is very expensive, it is the most expensive fuel that there is, 
in order to manufacture at a cost competitive level, cheap or preferably free electricity is needed, it is ‘Green’ 
which by adoption of the full EU criteria under REDii and REDiii means that it is by definition free from emissions 
or emissions negative in the case of Biohydrogen from managed Carbon resources, in both cases it contributes 
to reduced electric prices through the cost of production and the full utilisation of renewable assets..i.e. the 
incentive for Hydrogen production is low electricity prices, the nominal conversion rate on electrolysis Hydrogen 
with compression is approx. 50% this means it needs two units of electricity to make 1 unit of Hydrogen of an 
equivalent energy level, the cost of the electricity pays for the generating asset, but the capital and operational 
costs of the electrolyser and compression equipment also needs to be amortised in the same equation, this 
means that the operational hours for Hydrogen, in a market that is short on Thermal Power and long on Wind 
will be driven by the curtailment and constraint periods which by definition also have low prices as nobody wants 
the electricity at those market inflections, similarly as the Duck Curve grows through the addition of Solar which 
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has its height of generation during the late spring and early summer, the mid morning and mid afternoon periods 
will depress prices as rooftop solar will start to export once it fills the homeowners batteries, these periods of 
low pricing are the points that Hydrogen from electrolysis begins to make sense, however they also create 
market costs for consumers through the increased subvention requirements, Hydrogen can be used to balance 
these pricing imbalance periods. The use of Advanced Thermal Storage can allow for load shifting to be achieved 
via advanced efuel production (22 Aergaz). 
 

• To safeguard cargo and passenger services essential to Ireland’s future ASL would support a strategy of 
investment and incentive to ensure fuel supply and services. 

• Investment in hydrogen production for aviation 

• Investment in Sustainable Aviation Fuel (SAF) production for aviation 

• Incentives to support airlines in their own investment programmes to switch to hydrogen and SAF 

• Mandates for hydrogen and SAF use only where these mandates are made feasible through incentive, 
production, supply and cost. 

Through its own CargoVision Forum, ASL Aviation Holdings is actively supporting new aviation technologies, such 
as hydrogen powered aircraft. We have attached a consultation response from one of our forum members, 
ZeroAvia, who are leaders in hydrogen aviation innovation. 
As aviation is considered a difficult industry to de-carbonise, we would welcome the Government of Ireland 
being at the forefront of both green Hydrogen and SAF production to ensure essential air services to and from 
Ireland as we move towards net-zero emissions targets (23a ASL Holdings). 
 
With regards to the ongoing public consultation process relating to the finalisation of Irelands Hydrogen policy I 
wanted to request that such policy should not at be solely confined to green hydrogen. I would urge a transition 
period whereby all means by Which hydrogen is produced and stored are catered for. 
Building on my experiences as a public representative who witnessed the accelerated pace of decarbonisation 
and its impact on the midlands following the closure of power plants at Shannonbridge and Lanesboro, it is 
imperative that there’s a transition period with provision for transition to exclusively produced green hydrogen 
(25 Barry Cowen TD). 
 
BnM recognises the Department’s concern that green hydrogen production should not have a negative impact 
on emissions reductions or put undue costs on consumers. However, we do not foresee real potential for this to 
occur. In responding to this question, it is useful to separate out the two concerns and address them in turn. 
1. Negative impact on emissions reductions – green hydrogen production will only impact overall emissions 
negatively if there is insufficient RES-E to supply both standard electricity demand and electrolysers. Ireland has 
a vast renewable energy production potential which is under-utilised. There is also a vibrant RES industry in 
Ireland with the capability and willingness to develop this potential. Policy intervention should be focused on 
facilitating RES-E development and tackling the known issues around grid development and planning delays that 
are currently restricting and increasing the costs of RES-E development. 
2. Negative impact on consumer costs – we interpret this concern as a desire not to place undue costs on 
consumers as part of the decarbonisation journey. This is something BnM fully supports and is fundamental to 
maintaining public support for the further decarbonisation of our society. Given current technologies and 
estimates about the LCOE of hydrogen16 in the future, we do not believe green hydrogen will be cost 
competitive with direct electrification, where direct electrification is feasible. As renewable electricity is the 
main feedstock in the production of green hydrogen this will remain the case in the future. 
Due to this we believe that if left to market forces there should be strong economic signals to utilise hydrogen 
in areas where direct use of electricity is not possible minimising the overall costs of decarbonisation (26 BnM). 
 
We believe hydrogen production and electrification can be appropriately managed through suitable design of 
hydrogen-based government supports, particularly eligibility criteria or offtake arrangements: 

• Power generation: Government production supports can be managed to ensure that appropriate 
volumes are provided for both hydrogen and electricity, for example through the terms of any auction 
and/or contract 

• Home Heating:  If it is decided in future the hydrogen should be used for home heating, we recommend 
that any grants for hydrogen fuel switching set clear eligibility criteria focused on properties that are 
not suitable for other technologies such heat pumps or district heating 
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• Industry: We suggest that consideration is given to suitable eligibility criteria for fuel- switching grants, 
for example, only in processes with high temperature heating requirements (28 Bord Gais) 

 
This question is about five years too early. It is not likely that we will have a significant Hydrogen industry by 
2027 meanwhile the technologies that support use cases are still Developing (29 Chambers Ireland). 
 
 
The use of green hydrogen and renewable electricity as two separate energy vectors can be optimised by 
treating them as complementary rather than competing energy sources. Any energy producers should be 
incentivised to maximise the opportunity of both energy vectors in a complementary strategy, not separately 
and in competition. Ultimately, electricity is needed to produce hydrogen, but hydrogen can play a strategic 
role in balancing the State’s electricity requirements with any excess indigenous hydrogen representing a 
potential valuable export commodity. 
CIÉ supports the implementation of clear guidelines surrounding the usage of power purchase agreements to 
guarantee renewable energy production attributable to hydrogen production, and detailed 
requirements/recommendations for the usage of temporal correlation to guarantee optimal hydrogen 
production during defined periods of excess renewable energy generation (30 CIE).  
The Market should decide (32 and 84 Constant Energy). 

 
The Irish government should work collaboratively with industry (both supply and demand-side) to ensure the 
development of a robust market in Ireland, that can be supported by the indigenous supply where possible. This 
supply should be prioritised for use by Irish organisations, and to ensure the security of our national energy 
supply. The use of hydrogen for transport and sectors that are difficult to electrify should be of the highest 
priority. This demand can be categorised to avoid green hydrogen production competing with direct 
electrification. The government should consider an all-island hydrogen strategy or approach to development of 
industry, aligning with some of the advanced work on this issue already, identifying hydrogen as key part of their 
Path to Net Zero strategy. (Also refer to Hydrogen NI) (34 DAA). 

 
Incorporating hydrogen into Ireland’s energy system will require amendments to some parts of the market and 
creation of new rules in others. For example, 
• the electricity market design will need to evolve at an early date to a market suitable for net zero. The 
incorporation of zero carbon generation fueled by hydrogen should be part of this. 
• hydrogen storage will need an entirely new regulatory framework which will need to take emerging EU 
legislation on hydrogen into account. This will need to include safety regulation and market issues such as the 
regulatory model (e.g., Regulated Asset Base, Cap and Floor) 
• hydrogen certification will be important to provide confident to purchasers of its origin and so a certification 
scheme, either nationally or internationally will be needed. 
• EU framework - The European Commission’s draft delegated regulation for Renewable Fuels of Non-Biological 
Origin (RFNBOs) proposes criteria for green hydrogen categorisation. While this relates to hydrogen use in 
transport, it is expected to inform the ruleset for green hydrogen categorisation in general. The draft delegated 
acts propose strict rules for additionality and allow for certain derogations until 2027. EAI believes the following 
points are important regarding the additionality framework. 
• The 2027 derogation in Article 7 is useful and important. However, in an Irish context, with no hydrogen 
strategy yet in place, it would be more appropriate that the derogation be allowed until 2030. This would merely 
offer projects here the same easements that will be available in other more advanced hydrogen markets before 
2027 given that we are less advanced with a hydrogen framework. 
• Additional flexibility should also be considered regarding temporal matching as part of the transitional 
arrangements in Article 7 of the delegated acts. There is an ability for monthly matching included but the criteria 
for using this clause are very limiting. Further flexibility before 2030 should be possible without any resultant 
increase in electricity system emissions. 
• Article 4 (4) of the draft delegated act allows electricity that otherwise would have been redispatched, to count 
as renewable in hydrogen production. It is important that TSO processes are in place to facilitate the verification 
of this avoided redispatch – project developers should not be disadvantaged by the lack of a verification process 
(41 Electricity Association of Ireland). 
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The strategic approach outlined in the paper, if implemented, should result in clear priority areas for green 
hydrogen use in the hard to abate sectors where electrification is not technically or economically viable. This 
approach mitigates negative impacts on overall emissions reduction as hydrogen is key to displacing fossil fuels 
from the energy system where the direct use of renewable electricity is not suitable. The targeting of hard to 
abate sectors and provision of specific supports, rather than wide 
ranging inefficient utilisation of hydrogen across all sectors of the economy will help minimise overall consumer 
costs.  
From a production perspective, hydrogen has a central role in supporting the continued build out of renewables 
necessary to achieve the targets embedded within the Climate Action Plan. The increasing issues around 
constraints and curtailment with current installed capacities will be dwarfed by significant oversupply in times 
of high offshore wind output. 
The combined context of decarbonisation with significant offshore wind installed capacities therefore places the 
emphasis on hydrogen as a systems integrator, maximising the utilisation of renewable energy across the value 
chain which would otherwise be wasted (network issues, market oversupply or otherwise). It is through this lens 
of renewables support and wider end use decarbonisation that hydrogen should be viewed (43 Energia). 

 
 

The Dutch SDE++ (subsidy sustainable energy production and climate transition) is a great example of technology 
neutral support to produce renewable energy or apply CO2-reducing techniques. It is designed to deliver the 
most economic pathways to reduce carbon but it also has categories which can support specific developing 
technology. SEAI should develop a similar auction which would allow hydrogen to compete with other uses of 
renewable electricity. This would ensure consumers get best value for money and that emission reduction is 
accelerated (48 Flex Power). 

 
It is imperative that green hydrogen development does not distract from direct electrification in heat and 
transport which is highly effective in reducing emissions in the majority of cases. Priority focus must be on 
demand reduction, energy efficiency, renewables, grid development and expansion, interconnector 
development, and storage (49 Friends of the Earth). 

 
The hydrogen strategy should support ‘green’ hydrogen and if not directly connected to a renewable generator, 
we would suggest that a hydrogen producer should have a power purchase agreement with a renewable 
generator (not necessarily a new renewable generator) or a supplier for green electricity, preferably matched 
on an annual basis. This is along the lines of the EU draft delegated act (article 27(3)) currently under consultation 
being referred to in some circles as the EU ‘green hydrogen rulebook’ however the hourly matching and ‘new’ 
renewable generator rules proposed are too restrictive in our view. Flexibility needs to be factored into any 
criteria to manage the variability of renewable generators and to allow the hydrogen industry reach sufficient 
scale (50 Galetech). 

 

• Introduce environmental externalities (water, land, etc) in the certification process. 

• Set clear carbon intensity, definitions, thresholds, boundaries for hydrogen production 

• Integrate long-term planning of hydrogen, power and gas infrastructure. 

• Define technical standards for new parts of the value chain beyond production (transportation, storage, 
conversion). 

• Define technical standards for hydrogen derivatives (eg, ammonia, synthetic fuels). (55 and 56 
Hydrogen Utopia International). 
 

Hydrogen should be prioritised as a fuel source for difficult to abate sectors, through financial incentives. This 
would prevent the inefficient use of hydrogen in electricity generation and ensure it was available at a 
competitive price to replace fossil fuels in heavy industrial machinery (64 KFO). 

 

• Increased renewables to ensure decarbonisation of power supply is progressively delivered and 
premise of the question becomes less relevant,  

• Inconsistency in policy to date - Restrictions such as temporal reconciliation and additionality are not 
routinely applied to heat pumps and electric vehicle charging which also have potential to increase 
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electricity demand. It is not clear why electrolysis is subject to restrictions whereas other similar 
decarbonisation technologies, (such as Electric Vehicles and heat pumps) are not. (72 RWE).  

 
Hydrogen is not cheap. While some hopeful scenarios indicate hydrogen prices as low as €2/kg, the reality seems 
rather different. Many publications indicate prices exceeding €5/kg (including subsidies) and report even as high 
as €8..10/kg, depending on the costs of renewable power, as well as production, storage and transport. There is 
potential for cost reduction due to technological innovation, process systems integration and scale-up, but as a 
guideline the cost of floating offshore wind (Ireland’s key potential) will fully dictate hydrogen costs. These can 
be expected to be on the higher estimates. 
This price range of hydrogen will impact all uses including prioritised uses such as the manufacturing of chemicals 
(ammonia and methanol), materials, agro-food products and transport fuels for sectors such as aviation 
(sustainable aviation fuels - SAF). Prices are predicted to be higher than their ‘fossil’ equivalents. For price 
comparison though, awareness is needed of the non-level playing field of introducing renewables in a 
(subsidized) fossils world for which the massive costs of fossil-induced climate change was not factored into the 
price of ‘fossil-derived’ products and this shows now in multiple ways. Policy makers should be prepared to have 
an open eye and honest evaluation of real costs of fossil versus real costs of renewables (incl hydrogen use). 
Points 4 and 5 combined point at development of an integral portfolio of hydrogen uses that includes necessary 
efuels such as SAF and fertiliser at probably negative economic costs complemented by a economically positive 
portfolio of desired high added value products such as alternative proteins, microelectronics and device 
materials for renewable energy and their circularity (renewable batteries, turbine blades, connector elements 
and so on). This implies research priorities in Ireland towards the latter, complementing the package of research 
already indicated in the consultation document. We would be happy to interact with the Hydrogen Strategy 
Taskforce with our industrial partners to indicate specifics and opportunities (82 University of Limerick). 

 
● Efficient mechanisms should be introduced to incentivise the optimal decarbonisation choice that is 
aligned with net zero target as per the EU ESI strategy. 
● Support for hydrogen end-use should be offered only for applications where direct electrification is 
not feasible (87 Engineers Ireland). 
 

It is hard to reconcile EU Policy “one of the main aims is to establish a market for hydrogen” with Irish policy 
which ignores bridge fuels particularly where they use green hydrogen today in Rotterdam and we have an oil 
refinery capable of making HVO and in due course SAF. 
It is good to see government acknowledge the huge potential for wind generation in Ireland offshore and 
onshore. We must be realistic that the generation of this energy supply will not be sufficient for another 10 years 
(beyond 2030). We must therefore have realistic ambitions for the FDLS that supports transition. We must 
provide supports to reduce emissions by 51% by 2030! 
A battery electric heavy duty vehicle will have 200-600kWh of battery storage onboard, it would be great to see 
operators benefit from DS3 payments on a vehicle or fleet aggregate basis (90 FTAI). 

 
Green hydrogen production should be complementary to, not in competition with, direct 
electrification. In fact, there will likely be advantages in transporting a proportion of renewable 
energy as hydrogen rather than electricity, even if it is ultimately converted back to electricity at market. Policy 
should be used to obtain the best overall integrated energy system for Ireland, rather than a system that relies 
solely on one form of energy transportation or another. Such an approach could also drive competition between 
energy networks, providing consumers with choice, ensuring back-up in the event of system 
constraints/outages, and ensuring that costs are minimised. The EC rules on additionality for green hydrogen 
mitigate this risk: 
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/7046068-Production-of-renewable-
transport-fuels-share-of-renewable-electricity-requirements-_en  
Ireland will need to comply with these rules (92 GNI). 

 
As detailed in this document, a long-term, full-system decarbonisation strategy for Ireland will require the 
flexibility and energy storage benefits of hydrogen technologies to address those applications that battery 
technologies cannot adequately support, and to overcome the challenges of renewable intermittency.  

https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/7046068-Production-of-renewable-transport-fuels-share-of-renewable-electricity-requirements-_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/7046068-Production-of-renewable-transport-fuels-share-of-renewable-electricity-requirements-_en
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To ensure that hydrogen can compete on a level playing field with batteries and other low-carbon technologies 
in mobility and across the energy sector, government must invest early with an ambitious support program for 
hydrogen transport. This campaign should aim from the outset to deploy production, refuelling infrastructure, 
and vehicles at sufficient scale that hydrogen can begin to compete in mobility applications without subsidy. 
A more short-termist approach would see a channelling of Government resources into segments with an 
established business case for battery electric solutions, such as inner-city bus routes. Such a strategy risks over-
subsidising the easy wins of the energy transition, whilst greater future returns would be achieved by ensuring 
that the green hydrogen supply chain is properly established to drive deeper system-level decarbonisation (93 
HMI). 

 
It is important to point out that while the proposed Delegated Regulation for RFNBOs is technically only directly 
relevant to renewable fuels in the transport sector, it is expected that this delegated act in fact establishes the 
rules for the production of hydrogen from other renewable energy sources. 
Mention is made of it here because it creates quite a restrictive framework for the production and categorisation 
of renewable hydrogen. It contains criteria for directly connected installations, electricity taken from the grid 
and a transitional phase whereby certain rules to demonstrate additionality will not apply to hydrogen 
production units that come into operation before 1 January 2027. 
Against the background of an ambitious RePowerEU, one could argue that it should have been made easier for 
hydrogen producers to produce renewable hydrogen. In the REPowerEU Plan, the European Commission 
increased its aim to produce 5,6 million tonnes of renewable hydrogen in the EU to 10 million tonnes by 2030. 
With the strict rules on the additionality requirements and the simultaneous production of renewable energy, 
the target production by 2030 seems very ambitious if not impossible to reach. RePowerEU specifically points 
to the benefits associated with recovering energy from non- recyclable biomass waste. However, it remains 
unclear as to how biogenic waste will be categorised. 
A price differential exists between electricity and green hydrogen and it is reasonable to expect this to continue. 
Therefore, policy intervention is currently not required to prevent hydrogen production resulting in negative 
impacts on emissions reductions and consumer costs (96 Indaver). 
 
Prioritise offshore wind with on board electrolyser - which would be dedicated to H2 generation (101 SGS). 
 
In an integrated energy system, direct use of renewable electricity and green hydrogen should not be viewed as 
being in competition. Instead, they should viewed as complementary. Renewable electricity will be used firstly 
as it is the most efficient method and hence the most cost effective for the consumer. Green hydrogen will 
enable the further deployment of renewable electricity (onshore and offshore) where there is not sufficient 
electrical grid capacity. This will lead to a more sustainable and cost-effective energy system, due to cost saving 
achieved once the supply chains are rolled out i.e. economies of scale (104 EIH2). 
 
Market forces will decide which is the optimum use of electrons. The SEM market should be mechanism which 
determines whether electrons or molecules are the optimum use of renewable power (110 New Fortress 
Energy). 
 
Clear market signals and increased supports are required for renewable energy generation; in particular a 
designated allocation for floating offshore wind in upcoming ORESS auctions (Phase 2), and urgent clarity on 
Ireland’s ‘Enduring Regime’ for offshore development in order to maximise and accelerate Ireland’s hydrogen 
resource, 
Increased resourcing of state agencies such as MARA and An Bord Pleanala to deliver critical infrastructure 
projects in an efficient and timely manner to ensure Ireland can maximise the economic and supply chain 
opportunity that presents itself (111 Shannon Estuary Economic Taskforce). 
 
Hydrogen production will be a key route to market for increasing renewables capacity and provides an 
opportunity to reduce the impact of grid issues. However, hydrogen's utilisation in the hard-to-abate sectors to 
reduce emissions must not be overlooked or viewed separately to its production.  
Hydrogen and electrification can play complimentary roles in the transition to a Net-Zero energy system. 
Following the strategic approach set out in the paper (efficiency, electrification, hydrogen) should ensure that 
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there is minimal competition between electrification and hydrogen use cases. Direct electrification and 
hydrogen have complimentary roles if this strategic approach is successfully achieved.  
Effectively targeted policy can eliminate competition by ensuring use cases where electrification is both 
technically and commercially viable and are not eligible for hydrogen supports. The design and development of 
such a decision-making framework should be an output of the strategy. Transparency and certainty on use-case 
suitability will enable effective capital and resource deployment in areas of the economy where hydrogen can 
have the greatest impact on emissions reduction at lowest possible cost (113 Wind Energy Ireland). 
 
● Efficient mechanisms should be introduced to incentivise the optimal decarbonisation choice that is aligned 

with net zero target. As per EU ESI strategy, electrification is preferable if it is feasible. 
● Focus on sector coupling and the complementary roles of renewable electrons and renewable hydrogen 
● Consumers should not receive subsidies for use of green hydrogen where they have a viable 

decarbonisation route via electrification.   
● Priority should be given to ‘no regrets’ option which ensure best value for taxpayer in terms of €/ kg CO2 

abated 
● Price differential between green electricity and green hydrogen will always remain. Direct electrification 

will be more cost effective, where possible. Policy supports for electrification and supply chains (I.e. heat 
pumps + SEAI grants, EV cars) are in place. Do not see that policy intervention is needed to avoid green 
hydrogen production competing with direct electrification. The economics of the options will mean green 
hydrogen cannot compete with direct electrification in the medium term (118 Hydrogen Ireland 
Associations). 

 
For H2 to be competitively priced it requires minimum System and Pathway Loss to end users, such as Row 2 in 
the above diagram on pg. 2, which would be typical for a hydrogen hub such as Killybegs. H2 will probably be 
traded as a commodity internationally with the price determined by world markets. High-cost producers through 
complex systems and pathways such as Rows 3 & 4 will not be competitive against Row1producers in hard to 
abate sectors. These market dynamics will force users in other sectors to seek alternative sources of energy. To 
ensure Ireland becomes a net exporter of H2 it will require being a low-cost producer which mean production 
at point of export (120 Hexicon). 
 
Policy mechanisms must reflect the optimal pathways to decarbonise which is aligned with achieving and Net 
Zero target. The development of these policies should be consistent with EU’s Strategy for Energy System 
Integration. This strategy puts energy efficiency at its core and seeks to directly electrify as far as possible and 
only considers the support of alternative decarbonisation pathways were direct electrification in not feasible. 
For instance, demand users should not qualify for support for the use of green hydrogen where direct 
electrification is a viable decarbonisation pathway. Supports should first focus on addressing hard to abate 
pathways which provides the least cost carbon abatement. Renewable electricity and renewable hydrogen will 
play a complementary role in decarbonising the economy. A level of flexibility maybe be required in policy in 
regard to the sustainability criteria to avoid constraining the scale out of hydrogen until the end of this decade. 
Policy should be developed to ensure that optimum sector coupling is ultimately achieved. As set out in response 
to a previous question, green electricity should remain much cheaper than green hydrogen given the losses. 
Direct electrification will be more cost effective, where possible provided the right supports for electrification 
and supply chains (I.e., heat pumps + SEAI grants, EV cars) are in place. Any other policy intervention to stop 
green hydrogen production competing with direct electrification should be avoided. This may lead to unintended 
consequences which could inhibit the scaling out of the industry (121 ESB). 
 
As we note in our key principles, the correct pathway for decarbonisation of the energy sector should be based 
on system value rather than a simplistic ambition to reduce energy-usage. Every possible decarbonisation 
pathway must be leveraged to ensure Ireland meets its 2050 net zero targets. Current proven and established 
renewable support mechanisms such as RESS and ORESS should continue as planned to support the delivery of 
grid connected renewable energies into the next decade. That said, as the hydrogen economy emerges it has 
not yet had the time to secure the significant cost reduction trajectories seen in other recent 
technologies/markets (e.g., cost reduction trajectory seen in Offshore wind in the UK3). In the first phases of 
Ireland’s hydrogen economy, therefore, a support mechanism is required to encourage the production of green 
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hydrogen. In time, the emergence of a worldwide hydrogen economy will drive down technology costs and 
create additional uses for green hydrogen (123 SSE). 

 

19 WHAT CONTRIBUTION COULD DOMESTIC GREEN HYDROGEN SUPPLY MAKE TOWARDS 

IRELAND’S ENERGY SECURITY? 

Ireland could be completely energy independent using hydrogen from offshore wind. This will need to be 
balanced with opportunity cost of importing cheaper hydrogen or ammonia from elsewhere, particularly if 
ammonia-to-power becomes the dominant form of low-carbon flexible power replacing natural gas fired CCGTs 
(2 Baringa). 
 
Vast – with Ireland’s maritime area c.7 times its land mass. The potential for floating offshore wind could be 
80GW. Hydrogen is the early-stage route to market and there is flexibility in transporting it. This will make Ireland 
Energy Independent with the potential for export. Achieving energy security and a net zero economy requires 
whole system thinking and the linking up of previously disparate sectors. Green hydrogen can be used either as 
a direct fuel or as a high capacity energy storage linking the transport and electricity sectors. As a route to 
market/fuel to the end user and is a form of energy storage (12 Atlantic Economic Corridor Business Forum; 14 
Sligo Chamber of Commerce and Industry).  
Ireland is acknowledged to have significant renewal resources within our control, esp those of Wind and Wave 
Power. The technology is already available to create Green Hydrogen from renewal energy sources, with the 
prices dropping steadily and at an increasing pace, towards being of comparable cost with fossil fuels and then 
projected to cost less. The key elements of the future of clean/green energy will likely combine a mixture of 
renewables, battery storage, hydrogen fuel that make up the basis of a micro/mini grid that be scaled up/down 
across the planet. 
Ireland has the climate and environment to be an international leader in renewable energy production, thereby 
generating all the green hydrogen we need (and more that we can send to the EU). 
Alongside that we have the potential to be leaders on the smart grid software infrastructure, that will required 
across the planet, that the big tech companies of the world who reside here can help with.  
Those combined factors present a major and important opportunity in Green Hydrogen for Ireland to harness, 
available to us now, that could/should improve the lives of our people and the health of our nation and the 
planet we live on (19 Tony Shannon). 
 
Most of Ireland’s energy requirements are currently met by imported fossil fuels. Green hydrogen has huge 
potential for Ireland to both decarbonise and become more energy independent. This would have significant 
benefits to the economy and society in general. Recent geo-political events have highlighted the dangers of 
being overly dependent on imported energy. Becoming more energy independent will require time and 
significant investments in both our RES-E and green hydrogen production but is achievable, and we believe 
necessary, in achieving a net zero energy system. Ireland is currently a country that by the most recently 
available figures imported 85% of its net energy demand18. Most of this energy requirement is for 
transportation and heating sectors which are difficult to fully decarbonise. It is important to recognise that as 
the production of the Corrib field declines our energy security will decline. This situation leaves Ireland highly 
exposed to volatility in international energy markets, as the last years have shown. Green hydrogen production 
has the potential, in theory, to allow Ireland to become a net energy exporter. However, even before that 
reducing the share of our energy needs that are imported will reduce our reliance on volatile global energy 
markets increasing energy security in a sustainable manner (26 BnM). 
 
The economic viability for green hydrogen production will take time to develop at the scale required to 
contribute meaningfully to Irelands energy security, however it will absolutely form part of the solution and that 
is why BOC consider there is a need to begin that journey now and start developing the 1st phase of projects. 
Domestically produced green hydrogen will ultimately displace and reduce international imports of fossil based 
fuels. Accordingly it would also create an indigenous industry allowing us to be more independent in servicing 
our energy needs and contribute to the local economy. As discussed in 3.5 above hydrogen will form a critical 
part of the whole energy eco-system as a backup to renewable generation. Hydrogen enables Ireland to capture 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 191 of 412 

and store the abundance of renewable energy which will be somewhat immune to global influences, and can 
support mobility, industry and be deployed from storage for power generation when wind or solar are not 
available, thus in a truly decarbonized economy its difficult to see how the grid can operate on 80%+ renewable 
generation without green hydrogen as a backup (27 BOC Gases Ireland). 

 
Ireland’s import dependency was 67% in 2018 with oil making up 73% of energy imports and natural gas 17%. 
Oil and gas are used predominantly for transport, industrial heat, power generation and home heating. 
Hydrogen can play a role in supporting all these sectors either by direct-use or indirectly (e.g., hydrogen-run 
power generation can support electrified heat). It is possible to meet all of Ireland’s domestic hydrogen demand 
by Irish-based hydrogen production, in particular there is a significant opportunity for Ireland to supply all of its 
electricity needs domestically, cementing Ireland’s energy security in way that hasn’t been experienced 
previously. 
Domestic and European energy security has never been more important given the Russian invasion of Ukraine 
and subsequent energy market impact that has caused increasing prices and negative knock-on economic 
impacts. REPowerEU stresses the importance of increasing hydrogen uptake to limit reliance on Russian fossil 
fuels and increase energy security within the Union. 
However, Ireland cannot leap from import dependency to being an exporter of indigenous green gas. We need 
to transition strategically with an end goal in mind. As it stands, Ireland does not have a market of scale for 
hydrogen, grey, blue, or green, and the sectors we envisage using green hydrogen will, once they undergo 
significant capital projects to repurpose their assets to use hydrogen, have significant demand for hydrogen. 
This demand for hydrogen will likely not be met by indigenous green hydrogen as the production capability 
scales up over time between 2035 – 2050. We therefore suggest that as part of the plan to transition to 
indigenous green hydrogen for 2050, we need to consider the need to import hydrogen from other markets (28 
Bord Gais). 

 
Hydrogen is the solution to the intertemporal problem that we have with our renewable energy resources – we 
tend to have far more than we need, or much less than we need, at any given time. By harnessing these 
renewable energies and converting them to Hydrogen with the primary customer being the European market 
Ireland will also be able to fuel itself directly whenever needed. The best way to become energy secure is to be 
a net producer, and this is the opportunity that extensive offshore wind fleets, combined with Green Hydrogen, 
offers the country. Ireland’s total energy consumption, of all kinds, is approximately 170TWh p.a. We can achieve 
that with 30GW of wind (onshore and offshore) combined with Solar and storage. Assuming that we achieve the 
current government targets we will be halfway towards being completely energy independent by 2030. 
However, given the 5Mt hole in the Carbon budgets it is likely that we will have to increase those 2030 targets 
over the next two-three years. 
It is unlikely that we will have electrified our society to the point that we will be able to use that much electricity 
without having long-term storage. At this point the constraint will be the scale of our storage facilities rather 
than our appetite for energy. With reasonable estimates for offshore renewables tending to between 60GW and 
100GW along with the considerably greater potential of wave energy, we are likely (by 2040) to be a net energy 
exporter. Given that our connection to our storage will be piped directly into our energy networks it is likely that 
the price that Irish consumers will be paying of fixed Hydrogen will always be less than clients in other 
jurisdictions that will also have to pay for transport (29 Chambers Ireland). 

 
The Russo-Ukrainian war and resulting energy crisis has highlighted the pressing need to eliminate Ireland’s 
energy dependence on foreign energy imports, particularly Russian natural gas. Ireland relied on imports for 
approximately 70% of its energy in 2020, leaving the country vulnerable to supply shocks. Developing green 
hydrogen production in Ireland has the ability to promote self sufficiency and reduce dependency on imported 
fossil fuels in Ireland’s transport system and subsequently protect the industry against shocks and drastic price 
fluctuations. 
Ireland can look to the REPowerEU scheme, aimed at securing more affordable, reliable, and sustainable energy 
through a series of policies that will reduce dependence on Russian imports of fossil fuels. In addition to 
increasing renewable energy and energy efficiency targets, the REPowerEU strategy sets forth massive increases 
in green hydrogen and biomethane, emphasising these options as key elements to replace fossil fuels. To 
facilitate a clean energy transition, however, hydrogen must be produced with renewable fuels and used to 
enhance the availability other renewable energy sources. A central component of REPowerEU is the plan’s target 
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of producing ten million tonnes of domestic green hydrogen and securing an additional ten million tonnes of 
green hydrogen imports by 2030. Ireland will have a role to play in this target and the investment in an EU-wide 
hydrogen economy through REPowerEU is something the country can benefit from. 
In addition to improving Ireland’s energy security, establishing a domestic green hydrogen industry would allow 
the Government to guarantee fair labour practices in this sector. Energy produced in Ireland would have 
oversight from local authorities and governing agencies, prohibiting human rights violations that have 
occasionally been associated with oil and gas extraction (30 CIE). 

 
If Ireland has green hydrogen supply in the current crisis, it would have been protected from the energy price 
increases in a similar way as Frances nuclear power has held French prices low (32 and 84 Constant Energy). 
 
The Irish government should work collaboratively with industry (both supply and demand-side) to ensure the 
development of a robust market in Ireland, that can be supported by the indigenous supply where possible. This 
supply should be prioritised for use by Irish organisations, and to ensure the security of our national energy 
supply. A secure transport system is required to ensure the viability of hydrogen as a fuel source, and to support 
the commercial sector to transition away from fossil fuels quickly. Similarly, storage needs to be considered, 
especially to support peak demand (34 DAA). 

 
Security of supply – events of late have shown us that security of supply is more fragile than we previously 
thought with reliance on fossil fuel infrastructure further and further away from the island. Green hydrogen 
produced from indigenous renewables offers an opportunity of energy independence where we store hydrogen 
to support and back up the energy system. (41 EAI). 
 
From Energia’s perspective, energy security is comprised of two main elements: an increase in self-sufficiency 
reducing imports across the energy system, and the closely related concept of power system security. Indigenous 
hydrogen production can play a key role in both elements. 
Hydrogen will be utilised on the demand side to replace the utilisation of imported fossil fuels. Any fossil fuels 
displaced by domestically produced hydrogen will deliver an increase in energy security, isolating the country 
from the volatile international commodity markets that can be significantly impacted by geopolitics. 
Producing indigenous green hydrogen ensures that fuel expenditure stays within the economy. Care must be 
taken to ensure that general industry competitiveness is not negatively impacted due to the higher costs of 
green hydrogen. Therefore, it is of upmost importance that supports, and targets are present to unlock the 
opportunity that hydrogen presents. 
If successful, green hydrogen will be a zero-carbon substitute for fossil fuel including gas and diesel and has the 
potential to displace the import of fertilizers. Hydrogen enables full utilisation of Ireland's abundant wind 
resource across the entire energy system. With every unit of displaced imported fuel, Ireland's journey to energy 
independence advances. 
As the energy system increases its reliance on the power system, the support role for hydrogen in a net zero 
energy system increases significantly. Hydrogen can be stored, which increases the resilience of the power 
system in times of low renewable generation or gas scarcity. This means that hydrogen can act as a guarantor 
of power system security. Energy security is a welcome corollary from a successful hydrogen economy driven 
primarily by renewable energy (43 Energia). 

 
A globally competitive domestic hydrogen sector has the potential to support Irish enterprise in meeting the 
challenges of the energy transition, contributing to European energy security, while also opening avenues for 
product and service exports by innovative Irish companies.  
Hydrogen will have a role in the overall decarbonisation of Irish enterprise. In addition, hydrogen brings the 
opportunity for future local production of internationally traded low carbon products. Large scale development 
of offshore wind paired with hydrogen deployment, together with the development of hydrogen-related 
enterprise sectors, has the potential for significant economic activity and sustainable job creation in regional 
locations (45 Enterprise Ireland). 

 
 
The strong development of wind energy in Ireland and its future growth prospects, as well as the low cost of 
renewable energy projects, gives Green Hydrogen an advantage in the arena of energy security. However, the 
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development of Green Hydrogen projects, especially for domestic use, requires a high level of political 
commitment and a combination of variables to make it feasible such us the expansion of renewable energies, 
an objective already targeted by multiple national regulations, and the development of specific infrastructure, 
not only for distribution and generation of hydrogen, but also for end-use. Beyond these two essential variables, 
to consolidate energy security in Ireland three things must be achieved: energy efficiency, saving and 
diversification.  
First, the energy efficiency of Green Hydrogen. It has been studied that the efficiency of fuel cells is as high as 
60%, and the efficiency of thermal power plants is as high as 35-60%; Electrolysis of water has an efficiency of 
60-80 % meaning that more than half of the energy is lost by converting electricity to hydrogen and back again 
to electricity (EPRS, 2021). More research and actions to improve efficiency and deliver cost-effective 
electrolysers at gigawatt (GW) scale and make renewable hydrogen cost-competitive are needed, as well as 
upgrades in the infrastructure, already stated previously (Hughes, 2009).  
Second, the diversification of the energy supply. Incorporating Green Hydrogen to the supply, being it blended 
or produced by different sources of renewable energy, will ensure the diversification of Ireland’s energy supply 
helping avoid energy disruptions and strengthening the security. Lastly, achieving lasting energy savings through 
conservation measures, which requires psychological and structural strategies to address issues such as 
education, infrastructure again and pricing (Steg, 2008). For example, at a household level, actions such as 
funding or statutary support to adapt pipes, boilers and burners to use Green Hydrogen at a domestic level 
would improve the resilience of households and their independence from fossil fuels. At a transportation level, 
promotion of its use in this area considering its generation power capacity, in order to foster sustainable mobility 
not dependant on exported gas. Either way, farms can use hydrogen to fuel equipment and machinery such as 
tractors and combines, and to make ammonia (NH3) for fertilizer reducing independence on imported products 
(Charles, 2021).  
From a social perspective, Green Hydrogen could be link with strategies like the energy poverty one, to secure 
that resource-poor households switch to clean heating, due to a real risk of being left behind by increasingly 
expensive fossil gas. The Economic and Social Research Institute found an estimated level of energy poverty 
affecting approximately 29 % of households, compared with a peak of 23 % in 1995 (ESRI, 2022). The new 
Hydrogen Strategy could tackle this problematic if a social perspective is introduced (52 Good Energies Alliance 
Ireland). 
 
A focus on developing Ireland’s energy system as an integrated energy system where green hydrogen will meet 
domestic demand and will be fully capable to export energy to other EU member states will support energy 
security for Europe and result in a holistic design of the entire energy system. Moreover, Ireland’s government 
should resource the public sector to address spatial planning needs and facilitate spatial planning relationships 
between hydrogen production facilities, industry clusters, safety, and end-user locations (53 Green Marlin 
Energy). 
 
Hydrogen can contribute to the energy supply security by reducing fossil energy import dependence and 
enhance energy supply diversification by decentralising the source of production. The storage of energy as 
hydrogen using hydrogen fuel cells can make renewable wind and solar power a secure energy source. To do 
this it will be necessary to: 

• Increase the amount of renewable energy produced in Ireland; 
• Develop hydrogen infrastructure for transportation and distribution, whether the hydrogen is 
produced domestically or imported, and develop a stable hydrogen trading market. 
• Develop storage solutions to ensure continuity of reliable supply ; 
• Introduce legislative and regulatory tools to create a market for low-carbon hydrogen with 
guaranteed cost comparison against fossil fuel-based imports. 
• Scale up domestic hydrogen production (55 and 56 Hydrogen Utopia International). 
 
 

Hydrogen will contribute to Ireland s energy security by making heavy industrial machinery less reliant on 
imported oil. However, it is preferable to export electricity directly rather than converting to hydrogen for 
export. It is more efficient to use domestically produced hydrogen close to the source of production (64 KFO). 
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At times of low Wind generation across NW Europe, all electricity systems will be in distress at the same time. 
These situations are expected to occur at least once every 2 years and often in winter time when a large anti-
cyclone covers all of NW Europe, with its associated low temperatures and high energy demand. 
Under such circumstance, electricity interconnectors are of little value. Ireland needs to be self-sufficient with 
electricity generation infrastructure in the country for times of low Wind generation output, without reliance on 
interconnectors. If countries across NW Europe count interconnectors as contributing to electricity security of 
supply requirements and all countries across NW Europe face the same shortfall in 
Wind generation at the same time, power rationing is inevitable, as interconnectors simply do not generate 
electricity. For individual countries to count interconnectors as providing capacity for adequacy purposes is in 
fact double-counting – we do not count electricity transmission lines as providing capacity, 
so why count interconnectors? To quote the EirGrid CEO at the Joint Oireachtas Committee on Environment and 
Climate Action on 30th August:- “I can say that we are very well prepared and when the wind blows, we will not 
have issues. The risk of end customers being impacted is increased this winter because all 
jurisdictions across Europe are tight and interconnectors are stressed. There will be times when it will not be 
just a stressed Irish system but a stressed European system.” Ireland and other neighbouring European Countries 
will increasingly face periods of low Wind generation across all neighbouring electricity markets, so Ireland 
must be prepared for these eventualities. The concept of importing large amounts of Solar electricity from Italy, 
Spain and Portugal through France is equally unrealistic, as the extra transmission capacity does not exist to 
transport the required 60-80GW of Solar electricity for UK and Ireland and is never likely to be put in place – 
who would pay for this in any case? 
Interconnectors have a role to play in the future, but this role is largely to allow arbitrage around the fringes, 
but cannot be relied on for security of supply when all of NW Europe faces the same common- mode failure of 
low Wind generation when a large anti-cyclone covers all of NW Europe. It should also be remembered that 
future electricity markets in general will be less secure than in the past. In the past, 
large and diverse fossil fuel storage provided flexibility for fuel switching, as well as providing resilience to shocks 
or disruption to supplies. These fossil fuel stocks will be gone in the future. The issue of less secure electricity 
supplies in the future will become more acute as we electrify other sectors of the economy such as heating and 
transport. This increases the requirement for Ireland to have its own 
reserves of Green Hydrogen storage with its own adequate electricity generation infrastructure. 
The EirGrid CEO is also correct when he said that the current method of ensuring generation adequacy is no 
longer fit for purpose. In the future, we will face our winter peak demand in cold frosty weather when a large 
anti-cyclone covers all of NW Europe. Under these conditions, there will be little or no Wind generation, no Solar 
generation during the winter peak hours of 17:00 to 19:00 and no reliance on 
interconnectors as all countries are in distress at the same time. While Wind and interconnectors can provide a 
contribution to adequacy for many hours of the year, we must ensure adequacy for the peak demand conditions, 
with little or no Renewables and interconnector contributions (66 Michael O'Mahony). 
 

 
We support the Climate Action Plan 2021 which “commits to carrying out a work programme to identify a route 
to deliver 1 to 3 TWh of zero emissions gas (including green hydrogen) by the end of the decade (70 Port of 
Cork). 
 
Hydrogen as a gas, is unlikely to be stored at any scale and will be very expensive and therefore hydrogen is 
unlikely to play a large role in our energy security. Storage of hydrogen in subterranean sites is not common 
practice, and due to the physical size of the hydrogen molecule it is much more prone to leakage. It is unlikely 
that Ireland will develop subterranean storage due to the high cost. If Ireland does develop hydrogen storage, it 
will be difficult to get the hydrogen to the end consumer. In all likelihood, there would be at most one hydrogen 
storage facility in the country, and this introduces a single point of failure in the hydrogen supply. 
The production of domestic green hydrogen using Irish renewables could significantly reduce the need for fossil 
fuel imports, particularly if considered alongside the intended direct electrification of heat and transport.  
The potential for hydrogen to provide long term storage / capacity adequacy should also be considered in all 
future business cases / policy support schemes as there is a need for additional flexibility and system services 
across the island of Ireland to meet the wider grid decarbonisation targets.  There is also a wider Europe wide 
opportunity where Irish green hydrogen could make a significantly positive contribution to mainland Europe’s 
energy security (72 RWE). 
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Ireland, like NI, is currently heavily reliant on fossil fuel imports to meet its energy needs. Development of further 
renewable energy, green hydrogen production, storage and synthetic fuels (such as ammonia, methanol, etc) 
would help significantly reduce the dependence of both jurisdictions on energy imports, significantly improving 
energy security, while also facilitating the decarbonisation of their economies. The wind resources available to 
the island of Ireland also mean there may be the potential opportunity for both jurisdictions to become 
exporters of renewable fuels to other regions in the longer term (80 Mutual Energy). 

 
Hydrogen can offer Ireland a medium to long-term solution to energy security. Not only will it facilitate our 
transition away from fossil fuels, but it can also provide a stable baseload of energy which can be stored when 
the share of renewable energy on the grid exceeds demand and used as a back-up for intermittent sources such 
as wind and solar. Hydrogen can be stored and transported over long distances when liquified or converted to 
green ammonia. Hydrogen can then be stored in large reserves, securing Ireland’s energy supply (85 Cork 
Chamber). 

 
Green hydrogen production from excess or curtailed electricity generation could be used as a storage of energy 
allowing further optimal use of renewable generation capacity. This in turn could reduce the dependence of 
non-indigenous fossil fuels and increase the security of Irelands fuel supplies. 
Hydrogen could also provide a route of decarbonisation of the heat sector thus again reducing the reliance on 
imported fossil fuels. This could also allow the future use and development of the national gas grid, which is a 
state-owned asset with a current value of ~€2.6 billion euro (86 CRU). 

 
A whole system approach is required to deliver a secure, integrated net zero Irish energy system. Short-term, it 
could help displace the use of imported fossil fuels and aid Ireland’s energy security. Long-term, green hydrogen 
could be the key to allowing Ireland to reach complete energy independence. However, to allow Ireland to have 
the chance to harness this opportunity, its critical that targets and supports are provided for all four pillars to 
reaching Net-Zero: 

• Large-scale renewables, i.e. floating offshore wind 

• Renewable hydrogen 

• Large scale seasonal geological hydrogen storage 

• Zero carbon dispatchable generation (87 Engineers Ireland). 
 

Assuming that the hydrogen market and associated infrastructure is being developed in Ireland, domestic green 
hydrogen supply has potential for replacing a very significant amount of natural gas. Current security of supply 
concerns, including the now fairly rapid depletion of the Corrib gas field reserves, the short to medium term 
shortage of natural gas in Europe, as well as Ireland’s complete reliance on a single point (Moffat in Scotland) 
for the UK Ireland gas interconnector, are such that a domestic supply and use of hydrogen from offshore wind 
in electricity generation, heat, transport and as industrial feedstock could contribute significantly to improving 
the security of supply of energy on the island of Ireland (88 Enterprize Ireland). 

 
As discussed above, and COVID experience proved, trucks and aviation are vital to Ireland’s economy and 
societal wellbeing, we can and do fuel trucks now on HVO, we have the refining capacity as well or reputedly so. 
A sense of urgency and policy leadership is needed to reduce Ireland’s dependence on diesel and JetA1 imports 
(90 FTAI). 

 
Green hydrogen has the capability to play a huge role in terms of Ireland’s energy security. It is also important 
to note that the scale of the Irish Atlantic resource is such that we could also play a vital role in terms of the EU’s 
energy security. The potential for floating offshore wind could be upwards of 50GW. Hydrogen is the early-stage 
route to market and there is flexibility in transporting it. This can make Ireland energy independent with an 
enormous export opportunity (91 Galway Harbour Company). 

 
Green hydrogen will play a central role in Ireland’s energy security through developing an indigenous source of 
stored renewable energy which can provide a secure supply of energy when needed. In 2020, the European 
Union developed a hydrogen strategy, recognising the potential of the fuel source as playing a part in the Union’s 
target of achieving a climate-neutral society by 2050. Following the Russian invasion of Ukraine in February 2022, 
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the growth of indigenous hydrogen production within the EU became even more important as a security of 
supply measure. Consequently, the REPowerEU plan published in May 2022 set a target of 10 million tonnes of 
domestic green hydrogen production and 10 million tonnes of imports by 2030, to replace natural gas, coal and 
oil in hard-to-decarbonise industries and transport sectors. The plan also recognised the need to accelerate the 
hydrogen market through increased sub-targets for specific sectors to be agreed by the co-legislators. 
RePowerEU details that replacing coal, oil and natural gas in industrial processes not only reduces greenhouse 
gas emissions but also strengthens energy security. In numbers, energy savings, efficiency, fuel substitution, 
electrification, and an enhanced uptake of green hydrogen, biogas and biomethane by industry could save up to 
35 bcm of natural gas by 2030 (on top of what is foreseen under the Fit for 55 proposals), thereby supporting 
the ambition of the European Union to remove its dependency on gas and oil imports from third countries, such 
as Russia. The SEAI’s National Heat Study reports that Ireland has the potential to produce up to c.90TWh of 
green hydrogen per annum. For context, 56.26 TWh was the total gas demand in Ireland in 2021. In other words, 
green hydrogen has potential to significantly reduce Ireland’s gas imports and the geopolitical risks associated 
with these importations. Networked hydrogen will be critical to enhance security of energy supply and Gas 
Networks Ireland believe that as much hydrogen (and other renewable gases) should be used to displace natural 
gas until the gas network has been decarbonised. Subsequently, Ireland could make preparations to be ready to 
export hydrogen to the European market through the repurposing of one of the existing interconnectors with 
Britain. The European Hydrogen Backbone(EHB) Initiative which Gas Networks Ireland was a part of along with 
30 other infrastructure operators published a detailed set of maps illustrating how to accelerate Europe’s 
decarbonisation journey by defining the critical role of hydrogen infrastructure. This was based on existing and 
new pipelines with a view to enabling the development of a competitive, liquid, pan-European renewable and 
low-carbon hydrogen market and facilitating REPowerEU targets. In addition, Gas Networks Ireland took part in 
a European-wide study by Distribution System Operators on the readiness of Europe’s gas distribution networks. 
The study, called Ready4H2 , found that over 1,000,000km of pipelines are material ready for conversion to pure 
hydrogen. These would be a fundamental consideration in the development of the potential production, storage 
and demand for Ireland. n 2020, the European Union developed a hydrogen strategy, recognising the potential 
of the fuel source as playing a significant part in the Union’s target of achieving a climate-neutral society by 
2050. Following the Russian invasion of Ukraine in February 2022, the growth of indigenous hydrogen 
production within the EU became even more important as a security of supply measure. Consequently, the 
REPowerEU plan published in May 2022 set a target of 10 million tonnes of domestic green hydrogen production 
and 10 million tonnes of imports by 2030, to replace natural gas, coal and oil in hard-to-decarbonise industries 
and transport sectors. The plan also recognised the need to accelerate the hydrogen market through increased 
sub-targets for specific sectors to be agreed by the co-legislators. REPowerEU details that replacing coal, oil and 
natural gas in industrial processes not only reduces greenhouse gas emissions but also strengthens energy 
security. In numbers, energy savings, efficiency, fuel substitution, electrification, and an enhanced uptake of 
green hydrogen, biogas and biomethane by industry could save up to 35 bcm of natural gas by 2030 (on top of 
what is foreseen under the European Commission’s Fit for 55 proposals) and in this way, support the ambition 
of the European Union to remove its dependency on gas and oil imports from third countries, such as Russia. 
Given Ireland’s potential for 90 TWh of green hydrogen from renewable generation sources, as previously noted, 
indigenous green hydrogen has the potential to enhance Ireland’s energy security. (92 GNI) 

 
Hydrogen can play a key role in sector coupling. The provision of renewable electricity generation to produce 
green hydrogen can increase the integration of energy end-use and supply sectors with one another. This will 
improve the efficiency and flexibility of the energy system as well as its reliability and adequacy. Hydrogen 
storage must be considered in the early stages. The EU’s draft Gas package includes proposals requiring Member 
States to explicitly make storage a part of security of supply risk assessments at a regional level. This will be of 
particular importance to Ireland. Recent events have highlighted the critical importance of security of gas supply, 
with the European Commission’s recently published amendment to Article 6 of the EU Gas Security of Supply 
Regulation concerning the Gas Supply Standard to be maintained by each Member State. While beyond the 
scope of this consultation, it highlights the importance of (a) developing hydrogen storage infrastructure, and 
(b) the need for regional cooperation regarding storage. The forthcoming national energy security review should 
consider in detail the value of hydrogen to our long-term energy resilience and as part of the transition away 
from fossil fuels (95 IBEC). 
The contribution of green hydrogen supply to Ireland’s energy security cannot be considered in isolation. It must 
be considered against the legally binding target of net-zero greenhouse gas emissions no later than 2050. 
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Hydrogen plays a key role for sector coupling. The provision of renewable electricity generation to produce green 
hydrogen can increase the integration of energy end-use and supply sectors with one another. This will improve 
the efficiency and flexibility of the energy system as well as its reliability and adequacy. 
Using the example of the cement sector, hydrogen can play a role in reducing emissions from the industrial 
sector such as process-related emissions from the cement. In areas where renewable electricity cannot be used 
directly, green hydrogen and the products derived from it (power-to-X) open up new ways to decarbonise our 
energy supply.28 By capturing carbon emissions from the industrial sector and combining these with hydrogen, 
useful chemicals can be produced (CCU) and new value chains for the basic chemicals industry opened up.29 
Adopting the cluster approach for production, demand, CCUS and hydrogen storage and in this manner will not 
only decarbonise industry, but will enhance security of supply whilst sharing the benefits of energy storage. 
Hydrogen storage must be considered in the early stages of developing Ireland’s hydrogen market. The EU’s 
draft Gas package includes proposals requiring Member States to explicitly make storage a part of security of 
supply risk assessments at the regional level. This will be of particular importance to Ireland. Recent events have 
highlighted the critical importance of security of gas supply, with the European Commission’s recently published 
amendment to Article 6 of the EU Gas Security of Supply Regulation concerning the Gas Supply Standard to be 
maintained by each Member State. While beyond the scope of this consultation, it highlights the importance of 
(a) developing hydrogen storage infrastructure, and (b) the need for regional cooperation regarding storage (96 
Indaver). 
 
In the current era of focus on energy security, subsidising the price of imported fossil fuels to all but those in 
most need is counterproductive. Instead of subsidising imported fossil fuels, which does nothing for energy 
security or decarbonisation, these funds should be used to subsidise domestically produced renewable 
electricity and hydrogen. If fully deployed in the sectors indicated above, fossil 
fuels could be almost completely phased out by hydrogen use. If hydrogen were to be mandated to be blended 
with fuels in on-site power generation, for example at data centres, factories, etc, peak grid electricity demand 
could be reduced, alongside decarbonisation and import offsetting. Ireland has several key strengths in 
becoming a producer of hydrogen: 

1. An extremely large renewable energy production capability, only fully exploitable via linking to long-term 
storage such as hydrogen. 
2. Proximity to major existing hydrogen demand centres in Europe (Germany, Netherlands, Belgium) that are 
now mandated to decarbonise and will not be able to meet their own demands with domestic production. 
3. A strong research base in academia with excellent links to industry. 
4. Strong and decisive policy direction in the form of the CAP and the sectoral emissions reduction targets 
(100 University of Hydrogen). 

 
Energy security is a challenge that needs to be addressed. On the one hand, producing H2 locally for transport 
will reduce reliance on fossil fuel imports however, on the other hand, constraints on electrical generation need 
to be considered to make the transition (101 SGS). 
 
Domestic green hydrogen supply can solve Ireland’s energy security by providing locally produced feedstock for 
dispatchable green power generation which can complement the intermittency of wind & solar, whilst also 
serving the hard to abate decarbonisation goals in areas such as heavy goods transportation, heat intensive 
heavy industry & renewable heating obligations (103 dCarbonX). 

 
Hydrogen should be viewed as a medium to long-term solution for energy security in Ireland: 

• Reduce the dependency on imported fossil fuels through displacing natural gas in the network via blending 
as a medium-term solution. This will reduce the volume of natural gas imported by displacing with domestic 
green hydrogen. Hydrogen vehicles can displace petrol and diesel imports, particularly heavy goods vehicles 
where battery electric alternatives aren’t appropriate. 
• Conversion of more abundant RES-E to RES-T and RES-H in order to reduce imported fossil fuel usage in 
these sectors. The period from 2000 to 2020 saw a large increase in RES-E generation (39.1% in 2020) with 
RES-T (10.2%) and RES-H (6.3%) 109. With Ireland missing its RES-H target by almost 50% while almost 
reaching the ambitious RES-E target of 40%, consideration should be given to converting RES-E to RES-H and 
RES-T where applications are suitable for green hydrogen, in turn securing our own domestic energy supply. 
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• Domestic Green Hydrogen could play a role in longer duration energy storage. However, direct 
consumption of hydrogen should be the primary focus as the roundtrip efficiency of power to gas and back 
to power is very low. Longer term energy storage should also be considered at times of high curtailed and 
constrained wind power in order to maximise the amount of renewable energy that can be captured. 

As Ireland transitions to a zero-carbon energy system, the share of renewable energy on the grid will exceed 
demand at times. This excess energy can be captured, stored as Hydrogen and either supplement or offset the 
requirement for interconnection and more traditional storage methods. Ireland security of supply requirements 
will be a demand source for green hydrogen. 
Coupling offshore wind with electrolysis to produce green hydrogen enables the vast renewable opportunity off 
Ireland’s coasts to be harnessed for the decarbonisation of sectors beyond electricity, such as shipping and 
aviation. Green hydrogen production could also provide a distinct route to market for offshore wind in Ireland 
which would not put pressure on the national grid. This is something which is already being progressed in 
Germany and the Netherlands. (104 EIH2). 
 
Green hydrogen produced in Ireland can greatly reduce our dependence on imported fossil fuels, particularly oil 
used in heating and transport. Hydrogen can also, in time reduce the volume of natural gas used in power 
generation (110 New Fortress Energy). 
 
Hydrogen can improve Ireland’s energy security in two main ways. Firstly, by displacing fossil fuel consumption 
in the identified priority end use applications. Any reduction in the need to import fuel is an incremental 
improvement in Ireland’s energy security. This is compounded by the fact hydrogen acts as an integrator of 
indigenous wind ensuring hard-to-abate sectors can substitute fossil fuels for hydrogen produced by 
renewables. This self-sufficiency and maximisation of indigenous wind potential is extremely important given 
the current geopolitical and energy price driven inflationary environment.  
Secondly, green hydrogen production in times of renewable oversupply can be stored and utilised to provide 
power system security in times of low renewable output. This zero-carbon dispatchable power generation is a 
requirement for power system security in a heavily renewables-based energy system.  
Increasing indigenous renewable production is the primary mechanism through which external dependency on 
energy can be reduced. Hydrogen is the vector through which this improved energy security can be delivered to 
end use sectors. For this to successfully occur, the production, transportation, storage, and consumption of 
hydrogen must work seamlessly as a part of a closely coupled energy system. Policy making and investment 
must maintain alignment with the evolving energy system necessary to deliver Net-Zero. The means through 
which alignment can be achieved is a comprehensive hydrogen strategy which sets the parameters for the 
hydrogen economy in Ireland (113 Wind Energy Ireland). 
 
The War in Ukraine has focused Europe’s approach to where and from whom and what fuel is necessary for 
Europe. The war has escalated fossil gas prices to unprecedented levels, affecting every customer including 
Ireland. The gas price at its current level may be a new normal or it may reduce to a lower level but in 2022 & 
expected 2023 the prices are expected to remain very high.  
Fossil gas presently backs up Ireland’s electricity system 40% are renewable where 60% comes from fossil gas, 
imported from UK (not a EU country). Irelands only gas reserve, Corrib is on a downward trajectory and will be 
exhausted c.2030. 
Minister Eamon Ryan highlighted the concerns of entering winter2022 and the short-term measures that will be 
enacted. However medium-term action is imperative & necessary to avert further crises in the coming years. 
This action must secure low cost & low carbon indigenous electricity (renewables), it must also build more 
electrical infrastructure to allow the efficient use of electricity when it is available; but it also must replace the 
backup (when the wind does not blow) currently 60% gas need, reliant on imported fossil gas, with green 
electricity and heat backup; green hydrogen is a complimentary for Ireland and as mentioned in previous 
sections not only serves one sector of the energy system but multiple energy sectors and industrial sectors (118 
Hydrogen Ireland Associations). 
 
Green hydrogen is one of the renewable solutions that can help Ireland to meet a greater share of its energy 
requirements using indigenous renewables. This can reduce imports, increase energy security, and reduce 
reliance on complex and often sensitive supply chains. We welcome the European Union's target of lOmt 
domestic hydrogen production by 2030 as a critical part in reducing reliance on imported oil and gas 
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(REPowerEU, 2022). This objective alone willrequire an electrolysis capacity of 90-100GW installed by 2030. 
From a renewable perspective,it is clear that to reach a position of energy security, a variety of assets from 
solar,to onshore and offshore wind,and battery, hydrogen and low carbon inertia systems will be required. Grid 
infrastructure,regulation and markets must facilitate this multitechnology approach. Finally, as part of 
developing this hydrogen strategy for Ireland,it is worth considering that current energy storage is largely based 
on oil with the National Oil Reserve Agency tasked with maintaining 90 days of oilreserves in the event of supply 
disruptions. In a net zero energy system, wind and solar will be the primary electricity generators and so we 
must evolve our approach to energy storage,to ensure equivalent or better net zero storage options are in place 
(119 Ørsted). 
 
The cost of producing H2 will determine Ireland's ability to be competitive in global markets. If Ireland can deliver 
low cost hydrogen which can be distributed at low cost to hard to abate sectors this will contribute to energy 
security. These hard to abate sectors are marine, HGV and energy intensive industries such as cement. Ireland 
has sufficient wind resource to be a net exporter of renewable energy and green hydrogen to become a world 
leader in both resources. This untapped potential would significantly contribute to Ireland's energy security (120 
Hexicon). 
 
 
According to the World Energy Council’s 2021 Energy Trilemma Index57, Ireland is 11th in the global ranking, up 
from 17th in 2020. It has an A grading in Energy Equity and Sustainability driven by universal access to electricity, 
stable energy prices and an ever-increasing penetration of low carbon energy. As was the case in previous years, 
Ireland grades C (56 out of 100) in Energy Security because of high energy import dependence, low diversity of 
primary energy supply and reduced energy storage. Domestically produced green hydrogen produced from 
offshore wind will go a long towards addressing this deficiency. Net Zero Energy System: 
1. Important to consider what a future net zero energy system looks like and start building towards it now. 
2. Failure to do No.1 risks that we take measures or invest in technologies that do not deliver a Net Zero Energy 
System 
3. To date we have focused on delivering renewable electricity generation. Electrification has been identified as 
a key pathway to decarbonisation. 
4. In 2020, 39% of our electricity and c. 13% of our total energy is zero carbon.58 
5. Delivering a secure Net Zero Energy system by 2050 requires Ireland to establish 4 critical pieces of 
infrastructure. All four are required for the infrastructure to deliver decarbonisation and a secure energy system: 

• Build sufficient renewables to deliver Ireland’s total energy requirements. This requires significant 
development of offshore wind – in excess of 30 GW. 

• Build a hydrogen production capability of 15 GW to convert zero carbon electricity into zero carbon 
green hydrogen. Green hydrogen can be used for energy requirements that cannot be electrified or 
stored for later use 

• Build seasonal hydrogen storage of c. 22 TWh to ensure that energy supply is secure in all seasons and 
when Ireland has a wind drought. 

• Develop or convert dispatchable generation capacity that can utilise green hydrogen as a fuel to 
produce electricity when wind is not available. 

Seasonal Storage: 
1. Needed to underpin a secure and reliable system. 
3. Intermittency of wind means that significant storage is required. 
4. There is a variety of storage solutions. 
Storage is often told through a technology lens but needs to be considered in both time and scale. Many in the 
industry focus on the intraday time scale-that is time shift the demand or the generation so that they align. 
There are lots of solutions that are needed for this intraday storage which provides 

• Zero carbon system services 

• Manage curtailment, congestion 

• Provide energy balancing 

• Maximise grid usage – locational 
All of the Net Zero options are needed in this space: Flywheels, Lithium Ion and flow batteries, 
Compressed / Liquid Air, Thermal Energy Storage, Pumped Storage, Vehicle to grid, active demand 
shifting. 
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Focus is needed on longer term storage. Periods of no wind will exist regardless of installed capacity, so 
attention is needed for 10-day storage solution to back up the renewables for the Dunkelflaute events 
when there is no wind or solar. 
It is insightful to review Q3 2021 when there was a period of up to 6 weeks of no wind in Ireland, no 
wind in GB and no wind in North-West Europe59 60. Interconnection is important; however, it has 
limited benefits in interconnected systems based on renewables and exposed to the same weather 
anomalies. 

5. Seasonal variation in demand – in Ireland, heat demand increases significantly in Winter. 
The above graphs demonstrate the need for storage when most of the residential heat load is fossil based. 61 
The figure below is based on a GB analysis. Similar patterns are observed in Ireland. Electrification of heat will 
further drive the need for seasonal storage of renewable energy in a fossil-free economy. 
Seasonal variability of heat dwarfs that of the current electricity demand. Electrification will further drive the 
need for seasonal storage, even with increased efficiencies of heating due to better insulation and use of heat 
pumps. In fossil-based system, oil, gas, coal can supply baseload energy and doing the heavy lifting in balancing 
electricity and heat demand. Dispatchable generation (oil, coal, and gas) is simply ramped up and down to meet 
electricity demand and heat demand. If there is pressure on the gas supplies, as in Beast from the East, the 
electricity system can divert from gas to coal/ oil/ peat to ensure gas available for residential heat. In a zero-
carbon system with intermittent renewable energy, system imbalance between electricity demand and available 
generation could be multiples of that seen today, but without with ready access to fossil fuel storage to manage 
it. One of the biggest impacts of Net Zero will be the need to find alternatives to the use of fossil fuels which 
supply cheap, large capacity and long duration storage options and hence supply nearly all the flexibility and 
resilience that balance Ireland’s energy systems. In the absence of suitable geothermal resources and nuclear 
generation, the only feasible solution is seasonal storage of renewable hydrogen. 
However, Ireland needs multiple seasonal storage of hydrogen products.  
6. This requires geological solutions to store H2 gas in the same way that we store methane underground today.  
7. Need to replicate current 90-day gas storage in EU MS. 
8. Ireland currently at tail end of European gas network connected via non-EU MS which has low infrastructure 
capacity for gas storage 
Zero Carbon Generation: 
1. Electrification is a pillar of the decarbonisation strategy. 
2. Security of supply is currently delivered by gas, coal and HFO. In a zero-carbon world we need zero carbon 
readily dispatchable generation sources. 
3. A significant quantity of the hydrogen produced can be used in Fuel Cells or gas turbine technology to generate 
electricity on demand when output from renewables isn’t available. 
4. In total we need 10 GW of zero carbon hydrogen generation 
The domestic production and storage of green hydrogen could allow Ireland to achieve complete energy 
independence. This would be a major shift in Ireland’s energy security given that 72% of energy was imported 
in 2020. 
The delivery of this future requires coordinated strategic planning along with suitable corresponding policy to 
support the development in parallel of the four key infrastructure elements which will be the backbone of a 
secure, integrated net zero Irish energy system in 2050. These four key elements are Offshore Wind at scale, 
Hydrogen production capability, Hydrogen storage, and zero carbon dispatchable generation (as set out in the 
diagram below) 
Ambitious complementary targets must now be set for each infrastructure element to allow this net zero energy 
independent future to be realised. Infrastructure at this scale will take years to bring to fruition, therefore, it is 
critical that both near and long-term targets are set. Based on our own internal analysis, a secure, integrated 
net zero Irish energy system in 2050 will required the following level of development (see diagram below)24: 25 

• Sufficient offshore wind to generate the required primary energy (>30 GW) 

• Sufficient Hydrogen Production capability (>15 GW) 

• 90 days of Hydrogen Storage in sub-sea salt cavern and depleted gas field storage 

• Backup dispatchable zero-carbon (hydrogen) power generation (>10GW.) 
(24 The additional 2GW target for 2030 announced in Q2 2022 is also included in green text , however, details 
are still outstanding. ESB recommended targets for 2050 exclude: 
1. renewables needed to decarbonise international shipping and aviation. 
2. export opportunities for H2 and H2 derivatives 
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3. new industries based on H2 and H2 derivatives 
25 our-climate-neutral-future-0by50-final-report.pdf (windenergyireland.com) MaREI suggest that almost 9GW 
of additional offshore wind would be required to decarbonise international shipping and aviation (121 ESB). 
 
The Energy Security in Ireland Report (SEAI, 2020)4 identified that Ireland’s Energy Import dependency was 67% 
in 2018 (down from an average of 89% between 2001 and 2015). This highlights that ‘Ireland is one of the most 
import- [energy] dependent countries in the EU.’ This report concluded that Ireland ‘could only meet 37% of 
total demand in the event of the loss of the entire interconnector system under peak demand conditions (N-1 
criteria)’, which is a source of some concern.  
EirGrid’s Shaping our Electricity Future Roadmap5 (based on achieving 70% renewables on the grid by 2030, as 
opposed to 80%) is focused on maximising all spare capacity on the network. A limited number of projects are 
available to provide spare capacity, with investment in projects aimed at future-proofing the system through 
additional capacity to achieve the revised 2030 targets and beyond.  
SSE sees the use of hydrogen in the power sector as a significant near to medium-term priority in Ireland. This 
can provide new or repurposed, decarbonised flexible generation capacity to underpin security of supply. Given 
current security of supply challenges, Ireland is presented with a clear imperative to get new generation capacity 
onto the system. For this to be consistent with our decarbonisation ambitions (i.e. to halve emissions this 
decade) we must strongly consider how the hydrogen strategy can support these new assets and enable 
confidence in hydrogen-ready power stations. We should also consider the role that existing assets, sites and 
grid infrastructure can play in realising this opportunity as soon as possible.  
Green hydrogen provides a clear opportunity for Ireland to transport energy produced by a renewable 
indigenous source (e.g. offshore and onshore wind) using sources other than the electrical network, thereby 
significantly increasing Ireland’s energy security. Linking this supply and transport solution with a storage 
solution and dispatchable generation powered by low-carbon hydrogen would put Ireland squarely on the path 
to becoming truly energy independent, which could be transformative given the export potential this may 
create.  
SSE Recommendation: Power generation should be considered a priority sector for hydrogen deployment in 
Ireland and can contribute significant to decarbonised flexibility and system security.(As we noted above, SSE 
sees the use of hydrogen in the power sector as a significant near to medium-term priority in Ireland. This is the 
provision of new, decarbonised flexible generation capacity to underpin security of supply. Given current 
security of supply challenges, Ireland is presented with a clear imperative to get new generation capacity onto 
the system. For this to be consistent with our decarbonisation ambitions (i.e. to halve emissions this decade) we 
must strongly consider how the hydrogen strategy can support these new assets and enable confidence in 
hydrogen-ready power stations. We should also consider the role that existing assets, sites and grid 
infrastructure can play in realising this opportunity as soon as possible.  
Green hydrogen provides a clear opportunity for Ireland to transport energy produced by a renewable 
indigenous source (e.g. offshore and onshore wind) using sources other than the electrical network, thereby 
significantly increasing Ireland’s energy security. Linking this supply and transport solution with a storage 
solution and dispatchable generation powered by low-carbon hydrogen would put Ireland squarely on the path 
to becoming truly energy independent, which could be transformative given the export potential this may create 
(123 SSE). 

 

20 WHAT STRENGTHS DOES IRELAND HAVE IN HYDROGEN SUPPLY CHAINS? 

To create a viable supply chain for Green Hydrogen, and to meet EU requirements for 90% REe for 'Green' H2 
electrolysis, it will be necessary to provide renewable electricity with very high availability at a low cost. 
Expanded supply will be assisted when the more intermittent fraction of renewable energy output can still be 
sold to repay REe development costs.  This can be assured by supporting long duration low cost energy storage, 
such as heat storage underground, by complimentary measures such as zoning areas for heat networks (whether 
high or low temperature), and by creating a market for heat separate from that for fuels. e.g. By making the 
metering of heat a regulated energy service, as for electricity metering.  This could support arrangements such 
as locating renewable energy generation at existing grid connections, but diverting much of the variable REe 
output and the highest outputs to heat storage underground, to provide a more constant REe 'export' power 
supply for remote electrolysis.  Heat metering also supports other low carbon systems such as using local H2 
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fuel cells for heat and power, or using heat pumps for 80% of annual heat and (more expensive) low carbon gas 
for the remainder (1 Andrew Frew). 

 
Expertise in the development of onshore wind. Abundant water supply which is key ingredient in hydrogen (12 
Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry). 

 
None. The retarded development of offshore, coupled with the mire that is the planning system and the grid 
deficiencies means that companies mostly discount Ireland in the short term. Ireland must now get in line behind 
other projects that are of such large scale that they take absolute precedence, these big projects are block 
booking equipment for delivery well into the next decade. 
The planet produced abut 250MW of electrolysers in 2020, this needs to get to 25GW per year in 2030, from a 
priority perspective the securing of a national supply of electrolysers from local production is vital (22 Aergaz). 

 
The key components of the green hydrogen supply chain are production, storage, transport, and consumption. 
Considering Ireland in that context, our strengths lie in the production and storage components. Ireland’s 
significant renewable energy resources and reliable supply of clean water mean we have a distinct advantage in 
renewable hydrogen production. Given the current onshore wind development pipeline, a substantial 
renewable electricity supply will be readily available for 
electrolysers in the mid-2020s. In addition, the Government recently announced an increased offshore wind 
target of 7GW by 2030, which has sent a clear signal to offshore wind developers. 
Delivering this capacity alongside the onshore pipeline would mean sufficient RES-E to power 2GW of 
electrolysers. If we can develop expertise in the deployment of green hydrogen production facilities, Ireland 
could have a key role in European green hydrogen supply (26 BnM). 

 
Irelands strength is in our potential green hydrogen production capacity when paired with our targets for 
renewable electricity production. We have a significant natural resource advantage over many of our European 
counterparts providing us with an opportunity through onshore and offshore wind to supply Europe with green 
hydrogen. Whilst it is unlikely in the short to medium term that Ireland would be manufacturing hydrogen 
equipment (electrolysers, compressors, high pressure storage solution, refueling stations etc), as a leading 
country in renewable energy production we do have an opportunity, through immediate investment in green 
hydrogen projects, to develop unique knowledge and expertise around deployment and integration of green 
hydrogen electrolysers into a growing renewable electricity system, and therefore in tandem become a leading 
country in green hydrogen deployment, and over the longer term in hydrogen export (27 BOC). 
 
Ireland’s competitive advantage lies not in Hydrogen, but in Green Hydrogen. Existing Hydrogen suppliers will 
be extracting the remaining value in their existing infrastructure and will therefore be able to supply Hydrogen 
at a price that we will not be able to compete with (until we are exporting very large volumes). 
Ireland’s competitive advantage is a consequence of our extremely large territorial waters and our relatively low 
capacity to use the electricity which can be generated in those waters. Green Hydrogen offers us a means to 
capture energy that would otherwise be curtailed and wasted so that we can use it at a later point, and at a 
place, where we would otherwise be using fossil fuel (29 Chambers Ireland).  
 
None and it will remain that way unless there is a strong government policy and supports (32 and 84 Constant 
Energy). 
 
As members of the German-Irish Hydrogen Alliance we are well aware of the positive appetite of German 
industry to an Irish supply of renewable hydrogen. There is a strong market for the abundant green H2 which 
we can produce. Our financial models have shown that at scales greater than 100MW, the LCOH is competitive 
with fossil fuels. The need for Europe to separate itself from the Russian gas fields has changed the economic 
comparison between green hydrogen to a security of supply question (39 ECI). 
 
Ireland has limited experience in the hydrogen market and when compared to economies such as Germany, has 
a lesser reliance on the industrial sector. Whilst this consultation is welcomed, Ireland is already significantly 
behind countries such as the UK, Germany and Portugal who have defined ambitions for hydrogen and are 
quickly building the supporting supply chain to deliver on their ambitions. 
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Ireland is lagging behind other countries on offshore wind and hydrogen which is incongruous with its position 
as a world leader in the integration of intermittent onshore renewable electricity. Government should review 
the main factors responsible for delivering a strong successful domestic onshore wind industry. Learning from 
these strengths and determining which factors have applicability to both offshore wind and hydrogen supply 
chains could inform industrial policy for the energy transition. 
More importantly, gaps should be identified and remedied as soon as possible. Central to the success of the 
hydrogen industry is a strong local supply chain derived from the skills and capabilities required to compete in a 
rapidly growing global industry. To date, Ireland has very limited experience in hydrogen and will continue to 
cede competitive advantage to other countries who are quickly pushing ahead. The skills and competencies in 
hydrogen deployment provide an export opportunity, potentially faster and more successfully than the export 
of the hydrogen commodity itself. The hydrogen economy can be the lever for a new area of industrial policy in 
Ireland bringing significant numbers of green jobs-based growth to rural communities across the island, similar 
to the success of the current onshore wind industry (43 Energia). 
 
The enterprise agencies have a key role to play in the coming years in building capability in the supply chain for 
green hydrogen deployment, including i) investing in established companies currently operating in adjacent 
markets to enable their entering into new markets/sectors, ii) supporting innovative start-ups, and iii) 
underpinning research and development and commercialisation through supporting in-company research and 
through collaboration (Technology Gateways, Technology Centres, EU funding programmes, and DTIF) (45 
Enterprise Ireland). 

 
The challenge for Ireland in developing hydrogen supply chains is that industrial demand within the country is 
very small.  Nevertheless, Ireland has a number of strengths that can be built upon to place it at the forefront of 
hydrogen production in Europe: 

• International companies recognise the benefits of doing business in Ireland;  
• It is English-speaking, making doing business easy; 
• Ireland is well located for wind power generation with higher capacity factor than most other 
countries.  
• There is a long-term potential for wave and tidal energy (55 and 56 Hydrogen Utopia International). 
 

Water is key to the renewable hydrogen supply chain as it is the feedstock containing the hydrogen. The 
availability of water varies across the country with existing supply and demand imbalances. Whilst the 
availability of untreated water and wastewater effluent is generally good there are constrained regions for both 
treated and untreated water which are being addressed through investment in the water supply. Long term, 
addressing the current supply constraints will position water availability as a strength in Ireland hydrogen supply 
chain (61 Irish Water). 
 
Floating offshore wind along the west coast within the EEZ gives potential for large energy supply for hydrolysis. 
The geology of the continental shelf provides opportunity for reservoirs to exist within certain rock types and 
formations to store H2 (64 KFO). 
 
It is clear from this document that there is an onshore wind resource and a significant potential to grow our 
offshore wind capacity (70 Port of Cork Company). 
 
Ireland has a clear advantage in terms of its offshore wind energy potential (particularly off the Atlantic coast) 
however, the success of further increases in offshore development is inextricably linked to the development of 
an investable market for the additional power and hydrogen has a role to play here where there is a clear 
opportunity for Ireland to supply hydrogen via export to mainland Europe (72 RWE). 
 
Both Ireland and NI have modern gas networks that are directly interconnected with GB. This should make 
repurposing the network to carry hydrogen easier and less expensive than in other regions that have older gas 
networks less suited to make the transition. The existing gas interconnection, if repurposed, will not only provide 
direct access to wider hydrogen markets- whether for imports in the short- to mid-term or exports in the longer 
term – but also increases security of supply as indigenous green hydrogen production ramps up. 
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The importance of developing sufficient hydrogen storage, however, should not be overlooked and further 
research into storage requirements and consideration of business model options to bring forward the necessary 
investment in storage capacity is urgently required both in Ireland and NI to: 

• facilitate matching intermittent green hydrogen production with demand 
• support the growth of the wider hydrogen economy 
• maintain security of energy supply (80 Mutual Energy). 

 
● A clear step change in policy and ambition is required for offshore wind coupled to hydrogen production for 
Ireland to develop the necessary supply chains in offshore wind and hydrogen technologies. 
● Strong policy and funding commitment is required to underpin delivery. It will be difficult to secure access to 
renewable energy and hydrogen technology supply chains as we compete on a world market with other 
countries and regions that have committed huge investments in these technologies over the following decades. 
● In relation to supply chains for hydrogen fuel itself (as opposed to technologies underpinning hydrogen 
production and use), Ireland’s primary strength is its absolute renewable energy resource (especially offshore 
wind energy) relative to domestic population and economic needs. However, this must be set against a 
comparatively peripheral geographical location. Thus, to fully exploit this potential for hydrogen production in 
Ireland, it will be essential to develop hydrogen storage and transport approaches that can ensure cost-effective 
routes to future international hydrogen markets. (87 Engineers Ireland). 
 
Safe operators in FTAI members such as BOC, Calor, Flogas (90 FTAI). 
 
Expertise in the development of onshore wind. Abundant offshore wind resources. A skilled workforce albeit 
potential skill shortages will need to be addressed through targeted initiatives involving the 3rd level sector and 
agencies such as the Western Development Commission and Enterprise Ireland (91 Galway Harbour Company). 
 
Ireland’s existing gas network is a key part of the hydrogen supply chain which is already in place. It is a national 
€2.7bn asset consisting of 14,664 km of pipelines, which is trusted to provide affordable and reliable energy to 
meet Ireland’s heating and cooking needs 24 hours a day, 365 days a year. 
The SEAI’s National Heat Study reports that Ireland has the potential to produce up to c.90TWh of green 
hydrogen if available renewable generation resources are fully utilised. Ireland’s hydrogen targets should 
complement our potential for green hydrogen production. Gas Networks Ireland believe that as much green 
hydrogen (and other renewable gases) should be used to displace natural gas until the gas network has been 
decarbonised. We should aim to produce enough green hydrogen to also decarbonise all other sectors that have 
a demand for green hydrogen. 
Subsequently, preparations could be made to be ready to export green hydrogen to European markets, given 
Ireland’s green hydrogen potential (92 GNI). 
 
The limited investment in low-carbon hydrogen technologies has seen Ireland fall behind other European 
county’s in its hydrogen supply chain development. 
Looking at Ireland’s role within the EU’s green hydrogen industry, and based upon the current position, we are 
less likely than other countries to be manufacturers of either electrolysers, wind farms, or distribution 
technologies, meaning the jobs potential in Ireland is less than it is in other countries. We see two additional 
options for Government to enhance the jobs opportunity: 
Serious commitment backed up by firm targets could encourage foreign direct investment to create 
manufacturing bases here—why ship electrolysers from continental Europe to the Atlantic when they could be 
constructed in the West of Ireland? 
Focus on where Ireland has existing expertise. For instance, integrating intermittent renewables into electricity 
grids, an area where Ireland is a world leader. Commitment to large scale electrolyser deployments that focus 
on electricity grid management factors could help drive this (93 HMI). 
 
The foundations of the hydrogen supply chain include production, storage, transport and demand. With respect 
to production, Ireland has plentiful sources of renewable electricity. Existing sources of renewable electricity 
generation will be necessary to develop an early-stage hydrogen sector in Ireland. In the absence of substantive 
reform to the Ireland’s planning framework, protracted planning and consent timelines will hamper the timely 
development of Ireland’s hydrogen sector. Hydrogen production will be largely driven by electricity from existing 
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generation, at least in the early stages. Given the current scale of the hydrogen market, there is limited storage 
capacity in Ireland. Tube trailers are used to distribute and transport hydrogen, and the potential of subsurface 
and subsea storage is currently being assessed. Storage is not only important from a security of supply 
perspective, but will be a key aspect in given potential users the confidence to switch fuel supply. 
The scope of the derogation in the European Commission’s draft delegated regulation on RFNBOs must be 
considered. The delegated act proposed a derogation on the additionality criteria until January 2027, after 
which, it will be permissible to use only electricity from newly constructed, unsubsidised wind and solar plants 
to generate renewable hydrogen. Whilst the derogation for electrolyser plants commissioned before 1 January 
2027 is welcome, the proposed transitional period and grandfathering period should be extended until at least 
2030. As noted above, given the timelines for planning and approval processes for new wind and solar, the 
imposition of the additionality criteria from Jan 2027 will decelerate development of hydrogen projects, pending 
the development of ‘additional‘ renewable generation and this would mean that it would not be possible to 
produce renewable hydrogen in sufficiently large volumes before 2030 (96 Indaver). 
 
Small country resulting in reasonable transport costs for road transport - reducing the reliance on pipeline 
construction. Ireland already has some existing and fully setup quality testing labs (101 SGS). 
 
The key components of the green hydrogen supply chain are production, storage, transport, and consumption. 
Considering Ireland in that context, our strengths lie in the production and storage components. Therefore, 
some of Ireland’s several strengths in hydrogen supply chains include but are not limited to: 

• Renewable energy potential 
• Geographically close to Europe – Enabling Ireland to act a pivotal enable of the decarbonisation of not just 
the Irish energy system, but also the Europe Union energy system. 
• Access to old gas fields and remote areas for bulk hydrogen storage 
• Talented work force, which experience in delivering renewable energy projects 
• Water access (104 EIH2). 

 
Irelands significant potential to generate wind from offshore resources is Irelands main strength. Ireland also 
has a relatively new natural gas grid which makes the blending of hydrogen a safe and viable option relative to 
many older gas grids in Europe. (110 New Fortress Energy). 
 
From a natural resource perspective, Ireland has a continental scale of renewable energy potential which is 
multiples of our annual domestic energy needs. But this is not enough to fully leverage the hydrogen 
opportunity. Given our early market development and existing demand for hydrogen, the specific competencies 
and experience working on hydrogen projects is not at sufficient scale.  
A review of the highly successful onshore wind industry supply chain, particularly relating to skills development 
could be leveraged to inform the optimal path for establishing a robust domestic hydrogen supply chain. In this 
regard, hydrogen is very similar to offshore wind where a detailed understanding of the labour and skills 
requirements across the supply chain is required.  
Developing a hydrogen economy would direct significant investment and sustainable job growth into Ireland. 
This will be particularly important as Ireland looks to make a just transition away from a reliance on fossil fuels. 
MaREI estimates that a net-zero energy system could create 50,000 jobs in Ireland, across wind energy 
development, building retrofits and the hydrogen economy. GDG estimates that delivering 290 MW of 
electrolyser capacity by 2030 would deliver 600 new jobs for Ireland, with a further 1200 indirect jobs. 
Developing a hydrogen economy could also give rise to new industries in Ireland which could locate near 
hydrogen production hubs, such as fertilizer production (113 Wind Energy Ireland). 
 
In the absence of a clear hydrogen strategy with strong policy and funding commitment to underpin its delivery, 
it will be difficult to secure access to supply chains for hydrogen and renewables projects as Ireland will be 
competing with GB and other EU member states who have ambitious renewables and hydrogen targets and 
have already committed huge investment in next decades. 
The key components of the green hydrogen supply chain are production, storage, transport, and consumption. 
Considering Ireland in that context, our strengths lie in the production and storage components. Ireland's 
significant renewable energy resources mean we have a distinct advantage in renewable electricity production, 
the primary resource input in green hydrogen production. Given the current onshore wind development pipeline 
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a constant renewable electricity supply will be readily available for electrolysers in the mid 2020s. In addition, 
the Government recently announced an increased offshore wind target of 7GW by 2030 which has sent a clear 
signal to offshore wind developers. Delivering this capacity alongside the onshore pipeline would mean sufficient 
RES-E to power 2GW of hydrogen21.  
Depending on the demand in Ireland for green hydrogen by 2030, Ireland may well be in a position to export 
large quantities of green hydrogen to mainland Europe.  
Storage: Considering the storage aspect of the supply chains, traditional trailer storage already exists here. 
Companies like dCarbonX22 are partnering with companies like ESB in Ireland investigating subsurface and 
subsea storage to provide storage solutions for green hydrogen. These solutions especially subsea storage will 
allow Ireland to develop strategic stores of green hydrogen to mitigate price spike and security of supply 
challenges in future.  
As noted by DECC in the consultation paper, Energia and BOC gases are already transporting hydrogen by road 
in Ireland, this is a key element of the supply chain for which we have established expertise.  
As noted earlier, there are divergent views among Hydrogen Ireland members on the role of injecting renewable 
hydrogen into the gas grid.  Those who support this use would like to call out this newer element for green 
hydrogen transport via  injection into the natural gas network operated by GNI. Providing for blended hydrogen 
in the gas network will be an important step in distributing the fuel quickly to customers located all over the 
Island.  
An alternative viewpoint by other members would like to prioritise ‘no regrets’ investments to ensure best value 
for taxpayer in terms of €/kg CO2 abatement. In that context, they suggest the need for distinction to be made 
between “the transport of pure & clean hydrogen by gas network for decarbonisation purposes – i.e. to supply 
only the hard-to-electrify sectors relying on hydrogen -versus blending which could be both cost and energy 
inefficient. “23 These members would like to draw attention to credible independent studies which do not see a 
major role for heating buildings with renewable hydrogen.  “There are also unresolved questions over the 
implications for nitrogen oxide (NOx) emissions from burning hydrogen in boilers.  Blending a premium fuel with 
a fossil fuel to serve residential customers is not a ‘no regrets’ option.”24 
Ireland also has access to the European single market meaning that surplus green hydrogen can be exported to 
meet demand on the continent while avoiding any additional tariffs or restrictions.  Installing green hydrogen 
refuelling/storage hubs at ports would make it easy to export and/or refuel. In time the development of subsea 
pipelines to EU could provide an addition route for green hydrogen transportation (118 Hydrogen Ireland 
Associations). 
 
Floating offshore wind along the west coast within the EEZ gives potential for large energy supply for hydrolysis. 
The geology of the continental shelf provides opportunity for reservoirs to exist within certain rock types and 
formations to store H2 (120 Hexicon). 
 
Ireland benefits from some of the best offshore wind resources in Europe. Harnessing this resource is the 
fundamental key to unlocking a net zero future for Ireland. Outside of direct electrification, green hydrogen will 
be the main route to decarbonize the wider economy. Therefore, it is essential that Ireland can attract and retain 
sufficient hydrogen supply chains to deliver this future. 
The first vital step in attracting these supply chains is the development of a clear coherent hydrogen strategy for 
Ireland with strong directional policy and substantial funding commitment. 
Ireland will be competing with Great Britain and other European member states for these supply chains. These 
countries which have already committed to very ambitious renewable and hydrogen targets backed by huge 
investment plans over the next decades. 
The green hydrogen supply chain consists of production, storage, transport, and consumption. Ireland can really 
compete on a world stage in hydrogen production and storage. Irelands vast renewable energy resources mean 
we have a distinct advantage in renewable electricity production, the primary resource input in green hydrogen 
production. In the near-term Ireland has a strong stream of out of support onshore wind project that could be 
harnessed to produce hydrogen in the first half of this decade. We welcome the Government’s recent 
announcement of increasing the offshore wind target to 7GW which provides a strong signal to the developers 
of the level of development required to meet our climate goals. It’s not time that more longer term targets must 
now be put in place to allow Ireland to attract the level of supply chains that will be required to support a net 
zero energy system. This should also consider the wider demand of hydrogen that is likely from the aviation and 
shipping industry and hydrogen for export given Ireland offshore resources. 
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Storage is the key enabler to unlocking a net zero future. It critical that the right expertise, infrastructure, and 
equipment is available to bring these assets to market. Given the importance of this infrastructure, companies 
like dCarbonX are already investigating subsurface and subsea storage to provide storage solutions for green 
hydrogen. These solutions will allow Ireland to develop strategic stores of green hydrogen to mitigate price 
spikes, security of supply challenges, and to enable seasonal backup to intermittent renewables. This 
infrastructure is a no regrets investment that should be given strong signals for development to ensure Ireland 
can secure this vital piece of its net zero future. 
In terms of transport, Ireland also has access to the European single market meaning that surplus green 
hydrogen can be exported to meet demand on the continent while avoiding any additional tariffs or restrictions. 
Installing green hydrogen refuelling/storage hubs at ports would make it easy to export and/or refuel. In time 
the development of subsea pipelines to EU could also be considered as an addition route for green hydrogen 
transportation (121 ESB). 
 
Renewable Buildout Potential: Ireland boasts significant renewable resources that well exceed our own energy 
needs with a stated ambition to deliver 30 GW of offshore wind by 2030. Oversupply (specifically cannibalisation 
of project business cases caused by an oversupply of renewable generation) combined with a lack of available 
grid infrastructure will eventually place a hard cap on the amount of renewable energy that can be connected 
to the grid. In contrast, Ireland’s territorial waters are considerable and boast significant future offshore 
development potential, particularly through floating wind technologies that are likely to come onstream after 
2030. Therefore, we face a situation where our resource potential will soon far outstrip domestic energy 
consumption need.  
This mismatch in supply and demand can, however, potentially benefit from the development of a hydrogen 
economy, which could make use of Ireland’s significant available wind energy generation potential without 
recourse to grid or domestic energy market dependency. The well-developed fleet of onshore wind farms and 
pipeline of offshore wind farms of scale means Ireland is primed for the future delivery of dedicated sources of 
renewable energy generation to power electrolysers and produce green hydrogen. Assuming the emergence of 
robust floating technologies, there is potential for the delivery of GWs of wind energy in Ireland, which would 
go a significant way towards feeding the development of a hydrogen economy.  
The potential this presents for export of hydrogen to adjacent large demand centers like Netherlands and 
Germany is noteworthy. While it is yet to be established how competitive Irish produced green hydrogen can be 
relative to other countries looking to import, the presence within the European energy markets and the present 
(and likely future) focus on security of supply across the continent are cause for significant confidence and 
ambition This is bolstered by the significant activity by the Dutch and German governments in exploring green 
hydrogen production in both Ireland and Scotland to fulfill their potential green hydrogen demand via imports.  
Access to Water: Water is the less discussed feedstock in green hydrogen production and must be treated to 
ultrapure quality. The water treatment solution required depends on the choice of electrolyser technology and 
water source. Inadequate water treatment can jeopardise the operation and damage the electrolyser. The 
amount varies depending on the efficiency of your electrolyser, but a good general rule is around 200 L/h per 
MW electrolysis capacity. This does not include water for cooling. Access to these elements would be crucial to 
the development of a hydrogen economy in Ireland (123 SSE). 

 

21 WHAT POTENTIAL USES ARE THERE FOR THE OXYGEN BY-PRODUCT OF HYDROGEN 

PRODUCTION? 

Use in combustion related process such as cement manufacture and waste incinerators. Increased efficiency in 
Combined Cycle Gas Turbines (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce 
and Industry). 
 
Oxygen can be used in both pre and post combustion Carbon Capture systems in order to deliver decarbonisation 
at the point of use for large energy users, the twin track approach of using a Carbon Negative Hydrogen derived 
Synthetic Natural Gas and a point of use Carbon Capture system allows for CO2 to be recycled by the addition 
of Oxygen to the mix. 
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For Context using a Combined Cycle System equipped with Carbon Capture with an NCV electrical efficiency of 
60%: 

Case 1: base using Natural Gas only with no Carbon Capture: 
Natural Gas Fuel grammes CO2 per kWh input – 200 Efficiency – 60% Output CO2 per kWh electrical 
(200/60%) = 333 g/CO2/kWh 
Case 2 Hydrogen only – does not produce Carbon Efficiency – 60% Output CO2 per kWh electrical = 0 
g/CO2/kWh 
Case 3 – Biomethane using recycled CO2 and Oxyfuelled grammes CO2/kWh - (-90) 
Efficiency – 60% Output CO2 per kW electrical = (-150) g/CO2/KWh 

Using Oxygen in the fuel for the system allows for a closed cycle Brayton system to be used by substituting 
Supercritical CO2 as the working fluid, this allows for CO2 to be recycled to displace both Bio and Fossil CO2, 
when this occurs the total saving of CO2 on a per kWh basis using Natural Gas as the counterfactual, can be close 
to 500g/CO2/kWh. This is what can be done with the Oxygen. Of note the Carbon sequestration differential 
between pure Hydrogen and a Hydrogen based Synthetic Gas should be analysed (22 Aergaz). 
 
This question is likely to be too focused for a national Hydrogen Strategy. The price for oxygen is cents per kilo. 
While there may be some marginal uses for it, the shipping cost will be higher than the retained value in most 
cases (29 Chambers Ireland). 
 
This can be used to expand the capacity of existing municipal waste treatment plants without construction (32 
and 84 Constant Energy). 
 
All elements of the hydrogen value chain must be maximised in order to reduce costs at this early stage of 
development. That includes leveraging by-products of the process. Oxygen has applications in the medical, 
industrial and water sectors. These opportunities should be considered complimentary to the development of 
the hydrogen economy (43 Energia). 
 
The oxygen by-product can be used in a number of industries. For example: 

• Medical applications 
• Steel making 
• Glass melting 
• Oxygen blown gasification 

Whilst these may not be indigenous to Ireland, oxygen will give rise to opportunity for developing new industries, 
particularly in medical and healthcare (55 and 56 Hydrogen Utopia International). 
 
The oxygen fraction of air, rather than pure oxygen, is currently utilised in wastewater treatment. We outline 
below the current and potential future use of oxygen in the wastewater treatment process. Current use: Irish 
Water makes extensive use of atmospheric air (both at ambient pressure and compressed) for the treatment of 
wastewater. The oxygen fraction of the compressed air is the fraction mainly used in the treatment (although 
some of the other fractions also play a role). The compressed air is introduced to the treatment tanks by varying 
means where the microorganisms utilise the oxygen they require with the balance vented unused (the unused 
balance can be significant). At present, no use is made of high purity oxygen in wastewater treatment within the 
Irish Water asset base. To use high purity oxygen within the current asset base would be an expensive 
substitution where the product would not be fully utilised. Potential use: High level exploratory work has been 
carried out by Irish Water and others on the potential use of high purity oxygen in the treatment of wastewater 
in recent years. Specific treatment technologies are available that can use high purity oxygen (the cost benefit 
of doing so over compressed atmospheric air would need to be verified). Of the 1,100 WWTPs within Irish 
Water’s remit, none currently utilise these technologies. Therefore, extensive changes to the wastewater 
treatment infrastructure would be required to accommodate the use of high purity oxygen. The cost benefit of 
such a change would need to demonstrate its viability. Specialist applications: On a smaller scale, specialist 
applications are possible in the aforementioned area over time. In addition, the use of oxygen as an oxidiser in 
the treatment of recalcitrant compounds in wastewater is possible and can be explored (61 Irish Water). 
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The industrial oxygen market was the largest segment of the oxygen market segmented by type, accounting for 
73.0% of the total in 2020. Ireland has great potential in medical science and its relative market so oxygen can 
be utilized internally for medical usage (63 Islandmagee). 

 
Industrial, health care, environmental degradation mitigation (64 KFO). 
 
•Medical use of oxygen is well known; however, the steel industry is by far the largest consumer; other industrial 
users include semiconductors, plastic industry, food & beverage, pulp & paper industry, plastics industry, metals 
& metalworking. 
• Some local authorities in Northern Ireland are already looking at the potential use of oxygen as an 'accelerator' 
to improve performance of wastewater treatment plants. 
Aeration with oxygen enhances the breakdown of soiled materials. Many wastewater treatment plants across 
the island of Ireland are reaching capacity due to the increased number of housing units, and the cost of setting 
up entirely new facilities can be excessive. 
• As part of the initiative to decarbonise electricity production, the combustion of hydrogen fuel in an oxygen 
environment is being researched; this may lead to synergy between hydrogen and oxygen production in an 
electrolyser and consumption of both gasses in an electricity generation plant (87 Engineers Ireland). 
 
Hydrogen and oxygen can be used to support decarbonisation of cement production. Given that with electrolysis 
generates both simultaneously, an oxygen enriched combustion process could be a viable option in 
decarbonising cement production (which is a key objective in the Climate Action Plan) (96 Indaver). 
 
Medical use locally or liquefaction of O2 for transport to European steel industry (UK & NL). This would reduce 
reliance on Air Separation Units in Europe which are significant electrical users (101 SGS). 

 
There are several possible use cases for oxygen produced via electrolysis, these include: 

• Northern Irish Water have integrated an electrolyser into an existing wastewater treatment plant, the use 
of oxygen will increase the capacity of the plant47. Oxygen addition could aid the aerobic digestion process 
and reduce power consumption 
• Power Generation – when hydrogen and oxygen are combusted, the only end products are heat and water. 
No greenhouse gas emissions are produced and the efficiency of the process is increased48 
• Medical grade oxygen – high purity oxygen from electrolysers can be used for medical treatments. 
• Aquaculture49 - Oxygen is used by many sea farms to enhance water quality. 
• Agriculture - Oxygen can be used to enhance the efficiency of growing spaces. 
• Water sports – Oxygen for diving 
• Pharmaceutical sector – for processes (104 EIH2). 

 
Medical grade oxygen, recreational (diving) oxygen and pharmaceutical uses are all potential uses (110 New 
Fortress Energy). 
 
All aspects of the hydrogen value chain should be utilised to reduce costs and increase technology adoption to 
build a resilient and sustainable hydrogen economy. Identification of by-product utilisation potential should be 
investigated in the hydrogen strategy to maximise hydrogen’s decarbonisation impact (113 Wind Energy 
Ireland). 
 
The worldwide oxygen market is valued at approximately $40 billion with an annual growth of over 6%.  Medical 
use of oxygen is well known; however, the steel industry is by far the largest consumer, other industrial users 
include semiconductors, plastic industry, food & beverage, pulp & paper industry, wastewater treatment, 
plastics industry, metals & metalworking.   
Modern water treatment systems require air (oxygen) to promote the growth of bacteria to treat the effluent. 
The collocation of electrolysis systems and wastewater treatment facilities could be very beneficial and provide 
additional benefits such as land use efficiency and utilisation of the electrolysers plants as seen in Belfast. 
As part of the initiative to decarbonise electricity production the combustion of hydrogen fuel in an oxygen 
environment is being researched (by Siemens Energy), this may lead to synergy between hydrogen & oxygen 
production in an electrolyser, and consumption of both gases in an electricity generation plant. 
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Largest industrial & medical gases producer Air Liquide has in 2022 formed a joint venture with Siemens Energy 
to develop large scale hydrogen electrolyser manufacture. This and similar ventures establish a direct link 
between green hydrogen production, and a route to market for the oxygen by-product (118 Hydrogen Ireland 
Associations). 
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SECTION - HYDROGEN TRANSPORTATION AND 

STORAGE 

22 WHAT METHODS OF TRANSPORTING HYDROGEN ARE BEST SUITED TO MEET THE NEEDS OF 

HYDROGEN END-USE IN EACH SECTOR? 

Distributed production of hydrogen i.e. many small electrolysers spread over the country is probably best for 
serving HGV transport demand as it keeps the cost of re-supplying fuel stations (which is a much bigger factor 
for hydrogen than it is for diesel due to the higher number of refuelling trips required) reasonably low without 
incurring too much of a penalty on the cost of production. Serving heat and power demand probably best done 
through re-purposing or shadowing the existing natural gas network (2 Baringa). 

 
Iarnród Éireann is actively pursuing an increase in movement of goods by rail freight and would welcome any 
commercial opportunities. Iarnród Éireann is well connected to most ports in Ireland. However, cognisance 
needs to be taken of the specific operating nature of each of the ports and the enabling infrastructure associated 
with bulk import of hydrogen to those ports. Dublin Port already has limited expansion capacity, Rosslare 
Europort predominantly operates as a RO-RO facility and Waterford. Port predominantly operated as a LO-LO 
facility. Iarnród Éireann is actively seeking undertake a programme of heavy maintenance on the Limerick-
Foynes Line to allow freight movements from Foynes Port onto the national rail network. In order to operate 
hydrogen freight movements on the rail network, the compressed hydrogen would need to be stored within 
appropriately-sized tanks. Significant investment in new freight trains and freight wagons would also be needed. 
This aspect would be progressed through commercial agreements between Iarnród Éireann and potential 
hydrogen customers (5 Iarnrod Eireann). 

 
Gas network/grid. Tankering by road for transport uses. Shipping of large volumes to large industry or for export 
may need conversion to ammonia. Shipping is the best way to export energy in the medium term. Western ports 
can play a key role. (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and 
Industry). 
 
Commercial factors: There are a number of wider commercial factors to consider and related assumptions to be 
tested, in determining the feasibility of green hydrogen production at the proposed Bremore Port. First, the 
production basis must be agreed. There are two broad bases to consider generally:  

i. Maximised production on a 24/7/365 basis, drawing electricity from grid generation that is also 
continuous. This model incurs electricity rate charges as available/agreed with the supplier – which in 
turn impacts the commercials of the resultant hydrogen; and  

ii. Marginal production based on when the electricity prices are favorable for market demand pricing on 
hydrogen output. This model is deployed in many instances as a means of capturing what would 
otherwise be “wasted” generation – and as such is a very low to nil electricity cost. However, the 
resultant production is more sporadic and opportunistic. The degree to which an operation tends 
towards one model versus another, or some hybrid of the two, will be a function of many factors, 
including the offtake uses. We have assessed GH production at Bremore Port on the basis that it will 
be a 24/7/365 production operation. Energy will be drawn from the grid under a contract for 
difference with a specific renewable energy asset, under a corporate power purchase agreement 
mechanism. This model assumes that GH offtake agreements will be entered to utilise the resulting 
product stock, which is distributed as produced (ie. with minimal storage requirements envisaged). 
This would require a form of contract for difference for the green hydrogen to be entered, 
guaranteeing payment at a set price for a set volume of the hydrogen produced. While this may take 
many forms in practice, the assumption utilised here is implicitly captured in the investment return 
and risk premium that has been modelled in the feasibility assessment (13 Bremore Port). 
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The technology that is required for high density storage does not currently exist, the only way to transport 
Hydrogen is by either liquid or compressed storage, both are extremely expensive and the volumetric limits 
means that they are nowhere near the density that makes sense for long distance transport, the easiest way to 
store and transport is to convert into a substitute fuel, otherwise the rules of road transport need to be revisited 
regarding pressure vessels and weights, the use of high pressure transport systems for long distance movement 
is restricted due to the very high pressure and explosive nature of the gas involved, for instance anything above 
250bar pressure is restricted from entering tunnels... this means that the transport of Hydrogen is limited and 
should only be done locally before being upgraded to an efuel which have a higher energy density (22 Aergaz). 
 
For hydrogen used in the transport and industrial sectors we believe that transport via tube trailer will be the 
main method of distributing hydrogen in the short-term. This is due to the need to maintain the purity of the 
hydrogen given the end uses involved. Transportation via tube trailer is expensive, therefore, minimising the 
distance travelled will be important. If the government does establish or supports a network of hydrogen re-
fuelling stations some planning will be needed to ensure the network is sufficient. Locating those close to 
electrolysers and transport nodes such as motorways or ports would be optimal to minimise transport 
requirements (26 BnM). 

 
Where hydrogen is used for mobility and where there is not a grid connected electrolyser co-located at the 
refueling station, then the established method of transport is by road in compressed tube trailers/MEGC’s. Other 
methods of road transport for hydrogen is liquid hydrogen trailers. This method may be suited for delivery of 
larger payloads or multiply drops to more remote destinations. Future dedicated hydrogen pipeline 
infrastructure could also be used to transport hydrogen to refueling stations. 

• For industrial processes depending on the demand and purity requirements of the gas 
- Blended into National Gas Grid Pipeline – Thermal power generation, industrial heat demand, domestic 
heat demand 
• Localised hydrogen distribution pipeline - Thermal power generation, industrial heat 
demand, domestic heat demand, transport refueling (27 BOC Gases Ireland). 

 
Small-scale trial and demonstration projects may involve transporting hydrogen by truck or perhaps rail given 
the relatively small volumes needed. However, the sizeable volume of hydrogen required domestically in power 
generation, industry and home heating mean that pipeline networks are needed. 
Initial hydrogen end-users are likely to develop in a hub that is in close proximity to hydrogen producers where 
a small-scale, local hydrogen network might be needed. However, over time, an increase in hydrogen end-users 
may bring about a need for a more extensive network. Hydrogen demand and supply centres are not always 
correlated making a case for hydrogen networks. This will be important given much of Ireland’s hydrogen is 
expected to be produced by offshore wind energy, meaning electrolyser locations are expected to be located in 
coastal locations and demand 
centres may not always be close by. Hydrogen derivatives such as ammonia may be best suited for hydrogen 
export from Ireland using shipping (28 Bord Gais). 

 
This depends on the context and quantity involved. It may be that pipes will be most useful at sites near the sea 
which can link to ports. Whereas trucks will be most useful in other areas as they will not require construction 
works. Again, this question may be a little premature (29 Chamber Ireland). 

 
Hydrogen for use in bus fleets is best suited by refuelling stations located in or within close proximity to depots. 
CIÉ supports the location of these at production points of green hydrogen for minimised transport and maximum 
efficiency. In applications where transport is required, established methods of transporting hydrogen in tube 
trailers are optimal. 
While existing transportation methods, such as road transportation, via diesel tractor units and tube trailers are 
the most viable modes in the early stages of deployment projects, CIÉ is supportive of projects that include the 
transition to transportation by Fuel Cell and BEV trucks and also to other fixed pipeline transport into depots.  
Flexibility in this area is needed as opposed to permanent fixed applications. 
Additionally, there is the potential for transportation of hydrogen by rail freight on the main corridors between 
ports and major cities to supplement national distribution. Rail freight can also be used to facilitate quayside 
transfers of hydrogen onto ships or port storage facilities for export trade (30 CIE). 
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Codema recognises a role for developing a future gas transmission network compatible with green hydrogen, 
however green hydrogen should be reserved for specific high value use cases. Recent analysis from Codema’s 
Dublin Regional Energy Masterplan 22 shows that district heat and heat 
pumps are the most effective technologies for decarbonisation of heat in Dublin – approximately 87% of heat 
demand in the capital is suitable for district heating by 2050. Codema believes that green hydrogen should be 
primarily supported for use in certain applications where the heat supply cannot already be supplied more 
efficiently and more cost-effectively through renewable and waste heat sources and technologies currently 
available such as district 
heat, heat pumps, waste heat and direct electric technologies. The use cases where green hydrogen may be 
supported are likely to include Industry where it is used as a feedstock, shipping, long-haul aviation, seasonal 
power storage, and possibly power generation. This, along with the SEAI National Heat Study analysis that shows 
that in scenarios where we are most likely to meet our carbon budgets, grid connected gas use by 2050 declines 
around 60-75%, highlights that careful strategic consideration is given to the extent of any future hydrogen 
network (31 Codema). 

 
Both pipeline and truck as is the case with the existing fossil fuel sector. Toyotas new hydrogen canister for 
vehicles is an example of distribution innovation (32 and 84 Constant Energy). 
 
Hydrogen can play a role in long duration energy storage (i.e. > 8 hours to weeks) and so will compliment 
intermittent RES-E once adequate storage and transportation systems have been established (36 DP Energy). 

 
The consultation paper discusses the potential for blending hydrogen in the natural gas networks and seeks 
views on the merits of this. There are mixed views on this point across industry. 

• some believe that blending can serve a useful purpose in getting the hydrogen supply business off the 
ground with a ready-made demand while helping reduce the carbon intensity of end uses such as heating 
etc. 
• others are of the view that green hydrogen is a scarce and valuable resource and should be diverted 
directly, and in pure form, to hard to abate areas in the first instance as opposed to an indiscriminate usage. 

EAI is of the view that blending of hydrogen in the gas network is a technical question in the first instance. It is 
not yet demonstrated that hydrogen can be safely injected into the gas network but Gas Networks Ireland (GNI) 
are considering this point in detail at present within Action 16 of the Climate Action Plan. Until GNI has 
completed its work regarding blending, with the results widely shared and debated, deciding whether or not to 
blend in the gas network is premature. This work should be finalised without delay and ideally in early 2023. A 
robust analysis of the economics and climate benefits compared to the alternatives can proceed after the 
technical discussion have concluded (41 EAI). 
 
The need to transport hydrogen from source of production to place of consumption or storage adds cost, 
complexity and energy loss (due to compression) to the hydrogen value chain. The method of transport is a 
function of three main factors: the ability for electrolysers to access plentiful, cheap renewable energy, the 
topology of electrolyser deployment and the geographic dispersion of hydrogen demand. 
There are two main topologies the hydrogen production can follow: centralised or decentralised. Centralised 
concentrates electrolyser capacity across a few large sites. 
Centralised electrolyser deployment requires a strong grid to move renewable electricity from where it is 
produced to where it can be consumed by the electrolyser. 
This places a greater emphasis on hydrogen storage. If co-located with hydrogen demand, this is essentially what 
is referred to as a hydrogen hub and minimises the need for hydrogen transportation. 
In a decentralised production rollout (including a hub and spoke model), hydrogen is produced across more 
geographically disparate locations using smaller electrolysers closer to renewable production. This option places 
less importance on electrical grid infrastructure and hydrogen storage essentially substituting both for hydrogen 
transport (truck or gas/hydrogen network). 
On the hydrogen demand side, similar decentralised and centralised topologies are possible depending on the 
nature, location, profile and timing of hydrogen demand. 
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Transport demand for example may require a more decentralised approach to hydrogen consumption due to its 
geographical dispersion, volume requirements and profile predictability. Heavy industrial demand clusters will 
lend themselves well to more centralised infrastructure due to high volumes and close proximity. Therefore, the 
method of hydrogen transport from production to use case consumption will depend not only on the means by 
which hydrogen is produced, but also the geographically disparate nature and volume of the demand side itself. 
From a system planning perspective, the topology of the hydrogen industry in Ireland will likely change over 
time as the market matures and to reflect increasing demand coming online as a result of achieving sectoral 
targets. In the short term, a more decentralised approach on both production and demand is likely due to the 
role of hydrogen in support of onshore renewables and fulfilment of transport demand. This early topology will 
involve a role for hydrogen trailer transport and a potential role for the natural gas system. As offshore wind 
comes online later in the decade alongside increasing hydrogen demand, the centralised hydrogen hub co 
locating supply, demand and storage is likely to be more suitable. The requirement for 100% hydrogen pipelines 
will also play a key role linking all of the components of the value chain at scale (43 Energia). 
 
In the context of Ireland, Transport by pipeline followed by transport by road. Ireland has a relatively new gas 
infrastructure compared with neighbouring countries and it will be largely suitable for the transport of hydrogen 
without any major modifications (47 Fingleton White). 
 
This strategy should address the importance of larger distance transport for hydrogen exports by prioritising 
further studies into liquified hydrogen, liquified ammonia, and liquid organic hydrogen carriers (LOHC). The 
emerging national framework for the transport of hydrogen should consider the pollutant emissions from these 
means of transport and the benefits of pipeline transportation instead (53 Green Marlin). 
 
Hydrogen pipeline interconnection with the UK should not be allocated high investment, as electricity grid 
interconnectors are far more efficient at transporting energy and should be prioritised for investment. The UK’s 
policy of encouraging blue hydrogen, produced using fossil fuels and questionable carbon capture and storage, 
makes the greenness of its hydrogen questionable. 
Hydrogen transport facilities at ports should also not be high priority, as it is likely more efficient to use the 
hydrogen as shipping fuel or aviation fuel or other value added chemicals, than to transport it out of the country 
via ports or pipelines. (54 Green Party Energy Policy). 
 
Whilst Ireland benefits from a relatively modern gas network with a high proportion of polythene piping, it will 
take a substantial effort to cover the whole country with a gas grid. It is inevitable, therefore, that compression 
and transport by tube trailer will be an important mean of transportation of hydrogen. This will mean that an 
investment in storage will be required to enable effective distribution to take place. (55 and 56 Hydrogen Utopia 
International). 

 
Ireland has great potential to repurpose its existing gas transmission and distribution pipeline systems given that 
previous construction of the networks may be already suited, from a materials perspective to the transmission 
of low carbon gas and hydrogen. For areas or sectors not directly connected to the gas network, mobility via 
tube trailers may be sufficient. 
To accomplish the energy transition, there will be a need for a large amount of hydrogen; and large-scale 
hydrogen storage will be a crucial component facilitating cost reduction to end users on the network (63 
Islandmagee). 

 
Least possible transportation and use close to source. (64 KFO). 

 
Transport Sector: Tube trailers are currently used. 
Industry: Facilities can receive hydrogen by road tanker feeding onsite storage facilities. Blended hydrogen can 
be extracted from pipelines using various methods such as pressure swing absorption (PSA), membrane 
separation, and electrochemical hydrogen separation. 
Power: For inter-facility transportation of hydrogen over short distance, a dedicated high-pressure pipeline 
would be feasible. 
Export: Where regional inter-connection pipelines cannot be deployed, hydrogen will be transported via 
specialized carrier ships. In 2022 the Susio Frontier, a ship built specifically to transport hydrogen successfully 
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delivered liquified hydrogen to Japan from Australia. The ship must maintain hydrogen at a temperature of -
253°C. Alternatives for long-distance transport include ammonia, largely because of their higher energy density 
(1.5 and 2.0 times respectively) and reduced cooling requirements. For example, ammonia is in a liquid state at 
minus 33°C, reducing the cost of storage and boil-off, while methanol is a liquid at room temperature (67 Nephin 
Energy). 

 
Reynolds Logistics believe a significant portion of Hydrogen used in the transport/mobility sector will be moved 
by road due to the purity requirements of the Hydrogen and the fact that many potential refuelling locations 
aren’t connected to a gas main (assuming the gas pipe was delivering pure hydrogen) There is a significant 
investment required in both refuelling infrastructure and transportation assets, this investment needs to be 
made in advance of the demand being in place due in part to the long lead time to procure assets and to ensure 
as production and demand starts there is infrastructure ready. 
We believe therefore that The Government should support the asset investments needed to get thesupply chain 
up and running initially. 
For the refuelling infrastructure there are options to use mobile refuelling station or fixed refuelling stations. 
There is new technology being developed to increase the amount of fuel that can be transported per trip. There 
is still significant research and tests to be completed in this area. To transport Hydrogen efficiently by road on 
journeys over 100KM high capacity transport units (MEGC) provides the optimum costs solution. 
A high percentage of Hydrogen will be transported by road, many of the proposed electrolyser facilities are in 
not located near ports or pipeline infrastructure. Offshore produced hydrogen has the possibility of being moved 
by rail to distribution points from where it would be moved by road the point of use particularly for mobility 
applications. Like any new technology the capital cost is currently very significant with long delivery lead times. 
These challenges have the potential to delay the roll out and use of Green Hydrogen as industry balances the 
development of infrastructure while waiting for demand to materialise. Tankers to transport compressed 
Hydrogen gas can be up to 10 times the cost of a tanker to transport diesel. 
With this in mind we believe grant funding/support towards the purchase of a significant number of Hydrogen 
transport units and/or mobile refuelling stations is necessary to ensure there is capacity in the market to move 
the Hydrogen produced from the Electrolysers to the point of use (71 Reynolds Logistics). 

 
From our experience on multiple projects in Europe and the UK industrial decarbonisation projects are probably 
best suited to co-located or closely located electrolysers typically connected via private 100% hydrogen 
pipelines, whereas transport projects may also consider a centralised hydrogen production plant with tube 
trailer transport to several refuellers. However, this very much depends on the needs of the user. For hydrogen 
export, options that should be evaluated are shipping and 100% hydrogen pipelines, either directly or via the UK 
hydrogen backbone (72 RWE). 
 
The European Commission state that pipelines “are the cheapest method of distribution where demand is large 
enough”, and its Hydrogen Strategy records that “a progressive uptake of hydrogen solutions can also lead to 
repurposing or re-using parts of the existing natural gas infrastructure, helping to avoid stranded assets in 
pipelines”.The power and heating (especially high temperature) sectors are also large energy users and will 
require pipeline transportation, at transmission and distribution pressure levels, respectively. Also, pipeline 
(transmission) transportation to and from centralised storage facilities can provide security of supply, as it would 
be more difficult and expensive to provide necessary storage for individual users in a distributed way. 
It is widely accepted that repurposing existing pipeline infrastructure for hydrogen service is cheaper than new-
build infrastructure.9 We recommend the technical work to evaluate the potential to repurpose the existing gas 
network (at transmission and distribution level), and the extent and complexities of a suitable transition plan, 
should be progressed as a matter of priority. 
Transport demands (where used in fuel cells) and production of synthetic fuels (e.g. ammonia and methanol, 
etc.) will likely require a purer stream of hydrogen, lending itself more so to ‘virtual pipeline’ (i.e. tanker, trailer) 
transportation, particularly in the near-term in the absence of repurposed/new build 100% hydrogen networks. 
However, deblending may mean pipeline transportation is also viable and advantageous, particularly at larger 
demand scales where storage requirements are large and robust security of supply is particularly relevant – 
National Grid are evaluating this in GB and we recommend consideration be given as to whether this option 
provides a beneficial way to mitigate volume-risk, through gas network blending, while providing a route to 
maximising consumption in preferred sources of demand (80 Mutual Energy). 
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Hydrogen can be transported in a number of ways. Reducing the distance between the producer and end-user 
should remain a high priority when considering transport methods. The development of hydrogen valleys offers 
a unique opportunity to facilitate industry demands along with the production, storage, transportation and end-
use of green hydrogen all within a particular region. Gas Networks Ireland is overseeing the repurposing of and 
development of new infrastructure for the transportation of hydrogen. Once hydrogen valleys are established 
throughout the country, they should be linked to ensure sufficient supply and demand for hydrogen. The 
ultimate goal is to connect Ireland with the EU and transport hydrogen via the Hydrogen Backbone. It is vital 
that this goal is prioritised to capture Ireland’s full offshore wind recourses (85 Cork Chamber). 

 
Hydrogen transport selection will be a function of the identified business case and assessment. Safety drivers 
should also be considered. Underground piped systems present the safest means of high-volume gaseous 
transfer, however it is recognised that other means such as road or rail transfer may be more feasible in the 
short to medium term. The negative impacts of the proliferation of use of road bulk transfer over time, as the 
market expands, should be considered in long term strategic planning targets (86 CRU). 

 
Hydrogen may be transported from the point of production to the point of use via the following methods: 

• pipeline 
• road in cryogenic liquid tanker trucks or gaseous tube trailers 
• via a secondary hydrogen carrier such as ammonia or Liquid Organic Hydrogen 
Carrier (LOHC) 

In all cases, distance and volume are the main drivers determining the most cost-efficient mode of 
transportation. 
The EU Hydrogen Strategy8 highlights the future need for transporting hydrogen over long distances, at high 
volume, throughout Europe. Two main options are considered for connecting supply and demand by 
transporting hydrogen: 

• building new green hydrogen pipeline infrastructure; and 
• repurposing existing methane gas pipelines for transporting 100% green hydrogen (87 Engineers 
Ireland). 
 

Learning lessons from the omission of a aviation fuel pipeline from Dublin Port to airport whilst building the Port 
Tunnel, pipelines are the most efficient mode of transport. However modern trucks are becoming more efficient 
year on year and the requirement to be 55% more efficienct by 2030 means new trucks will become a cost 
effective option, making dispersed hydrogen production potentially viable in the decades to come (90 FTAI). 

 

• Integrate into the Gas network. 

• Road Tankage for transport. 

• Shipping of large volumes for export may need conversion to ammonia. Shipping is the best way to export 
hydrogen and related fuels such as ammonia in the medium term. Irish Atlantic ports have a critical role to 
play in this regard (91 Galway Harbour Company). 

 
The competitiveness of the different options will depend on the distance over which hydrogen is transported, 
and on scale and end-use. 
Transporting gaseous hydrogen via existing pipelines is a low-cost option for delivering large volumes of 
hydrogen. The European Hydrogen Backbone (EHB) Initiative vision for where the proposed network could be 
able to adequately meet the foreseen 1,640 TWh of annual hydrogen demand in Europe by 2040, requires an 
estimated total investment of €80-143 billion. This investment cost estimate, which is relatively low in the overall 
context of the European energy transition, includes subsea pipelines and interconnectors linking countries to 
offshore energy hubs and potential export regions. 
Transporting hydrogen over 1,000 km along an average stretch of the onshore hydrogen backbone, as presented 
in the EHB, would cost €0.11 – €0.21 per kg of hydrogen transported (€3.3 - €6.3 per MWh), with €0.15 per kg 
(€4.5 per MWh) for the scenario with medium cost estimates. This cost estimate would be €0.17 - €0.32 per kg 
of hydrogen (€4.5 - €8.7 per MWh) per 1,000 km in the case where the hydrogen is transported entirely via 
dedicated subsea offshore pipelines. These figures confirm that the EHB is an attractive and cost-effective option 
for long-distance transport of hydrogen, considering an estimated future production cost of €1.0-€2.0 per kg of 
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hydrogen (€30 - €60 per MWh). These cost estimates represent a weighted average across a wide range of 
pipeline sizes and types – ranging from repurposed 500mm to new 1200mm pipelines and also reflect their 
respective distance and capacity-weighted shares within the context of the overall European Hydrogen 
Backbone. 
This means that even though smaller pipelines have a higher cost of transport per unit distance, their modest 
share in terms of length and capacity leads to a marginal impact on overall transport costs when considering as 
a method of hydrogen transport. In terms of large-scale green hydrogen export/import, utilising pipeline 
infrastructure is more cost effective, more secure and allows for a far greater volume of energy to be 
transported. When comparing the electrical East West InterConnector (EWIC) with the Gas Networks Ireland’s 
IC2, the max energy flow per day is up to 31 times greater in the gas pipeline, the comparable construction costs 
of the gas pipeline were less than 45% than the electricity interconnector and IC2 has never experienced an 
unplanned outage compared to a four month outage at the EWIC. 
In addition to being more efficient and cost-effective, compared to electricity lines, hydrogen pipelines have the 
additional advantage of a lighter environmental footprint. One pipeline can replace several cables that would 
need to be installed separately. Using hydrogen or renewable fuels to drive compressors would allow hydrogen 
to be transported carbon free. The repurposing of existing pipelines is also advantageous in terms of public 
acceptance. These points will be particularly important for Ireland as large amounts of renewable energy will 
likely be produced on the West coast and need to be transported to demand centres in the East (92 GNI). 

 
For mobility applications hydrogen may be produced either onsite at the refuelling station using an electrolyser 
connected to the grid, or offsite at a centralised facility. In the case of offsite production, distribution via road 
as a compressed gas in tube trailers is an established technology used widely in the industrial gas sector. 
Alternatively, hydrogen may in future be delivered to stations via pipeline when infrastructure becomes 
available. 
Both onsite and centralised production options offer a convenient supply solution for mobility end users. The 
relative economic benefits of each solution will vary according to the distance from the centralised plant, and 
the availability of cheap and / or curtailed electricity at the demand location, and other commercial 
considerations (93 HMI). 

 
There are a range of issues that need to be considered in understanding the optimum method of transporting 
hydrogen, including: 

• the location of production and demand; 

• distances between production and consumption; 

• volumes produced/consumed; 

• the patters of production and consumption; 

• storage network; 

• planning aspects (regional/national development plans); 

• quality requirements (infrastructure assets and final customers’ needs). 
Ireland’s gas network is one of the most modern gas networks in Europe and subject to further testing, trialling 
and development of an appropriate safety case, Gas Networks Ireland’s distribution pipes could be an ideal 
means of transporting hydrogen either blended with natural gas or pure via repurposing parts of the network. 
The Agency for Cooperation of Energy Regulators in Europe (ACER) estimate that the costs of repurposing natural 
gas pipes to transport pure hydrogen is around 10-15% of the cost of construction of new hydrogen networks 
while the European Hydrogen Backbone study states that the ‘the capital cost per km of refurbished hydrogen 
pipelines would amount to c.33% of the cost of newly built hydrogen pipelines’7. From an Irish perspective, the 
distribution network is a potential ‘ready-made’ network for hydrogen clusters, connecting production with 
storage and end-users, with transmission pipelines offering potential to join the clusters into a national hydrogen 
network (95 IBEC). 

 
 

Given its nature, most Hydrogen Valley projects, with the obvious exception of export projects, seek to reduce 
the transport of hydrogen as much as possible. If transport is unavoidable, high-pressure (350-500 bar) tube 
trailers appear to be the most suitable near term means in Ireland today (100 University of Galway). 
 
Storage vessels and trucks in the gas phase or pipelines (101 SGS). 
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Methods of transporting hydrogen need to consider various aspects, such as volumes (produced/consumed), 
distances between production and consumption centres, actual or potential possibility to link transport and 
storage assets, quality requirements (infrastructure assets and final customers’ needs). The main methods for 
transporting hydrogen include: 

• Pipelines: 0-5,000 km - K-Mtonnes H2- regional distribution to industry or electricity generation demand, 
export to UK; 
• Shipping by water/sea/ocean: 1,000-10,000 km – Ktonnes H2 - export to UK or Europe , etc; 
•Trucking: 0-200 km - Tonnes H2 - local industry or transport applications; 
• Rail: 0-400 km - Tonnes H2 - national industry or transport applications; 

Technologies available to allow for the transport (and storage) of hydrogen, include: 
• Liquified hydrogen (LH2); 
• Pressurised hydrogen; 
• Liquid organic hydrogen carriers (LOHC); 
• Ammonia; 
• Methanol; 
• Synthetic gas (103 dCarbonX). 

 
In all cases, the most important consideration for transporting hydrogen is to reduce the distance between the 
producer and end user. This is beneficial from an economic, safety and environmental point of view. Where 
distances between production can’t be reduced, consideration must be given to different aspects such as the 
volumes, purity, user pressure and distance. The following methods should be considered in Ireland, each 
method should be matched to the most appropriate application given the different requirements for each end 
user. 

• Gaseous Pipeline 
• Blended Natural Gas Pipeline 
• Gaseous Truck and Tube Trailer 
• Liquified Truck and Tube Trailer 

For larger distance such as import and export the following methods/carriers should be considered, with further 
studies to be conducted to match the most appropriate method to each scenario, 

• Liquified Hydrogen 
• Liquified Ammonia 
• LOHC 

Transport Industry: High purity and high-pressure hydrogen are required for heavy goods vehicles (Fuel Cell 
Electric Vehicles). Truck and high-pressure tube trailers should be considered for this type of hydrogen demand 
given the high-pressure requirements for the end user. FCEVs store hydrogen in tanks at either 350 or 70050 
bar which is similar to the pressure at which gaseous tube trailers transport hydrogen. 
Refining/Direct Usage (Cement, heavy industry, alumina): Where large volumes of pure hydrogen are required 
for refining or direct usage, hydrogen pipelines should be considered for transportation. Where volumes are 
large, transport via truck may not be appropriate with traffic increases in the locality. Gaseous tube trailers 
currently transport from 250-979kg. Large volume users such as refineries or large energy users could have a 
direct hydrogen pipeline connection to the green hydrogen producer. In order to reduce the complexity of the 
consenting process and capital costs, consideration should be given for repurposing existing natural gas 
networks. 
Other Users: Other users without specific purity, pressure requirements or large demand should consume 
hydrogen via blending with the existing Natural Gas Network. Green certification mechanisms should allow 
consumers to purchase hydrogen, similar to the current system used for biogas (104 EIH2). 
 
 
Blending hydrogen into existing pipeline, dedicated Hydrogen pipeline or bulk transport in various carriers will 
all have a role to play. Ireland should leverage the experience of other countries who are more advanced in their 
hydrogen journey and adopt the successful strategies. The most efficient solution will be to utilize hydrogen 
locally to the production site in dedicate hydrogen energy hubs. For bulk transport, liquid hydrogen, ammonia, 
methylcyclohexane and methanol all show promise. The markets that develop in Ireland and Europe for use of 
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hydrogen will likely determine the optimum transport carrier. Government should avoid picking a 'winning’ 
technology and support projects with the best CBA return (110 New Fortress Energy). 
 
Methods of transporting hydrogen need to consider various aspects, such as volumes (produced/consumed), 
distances between production and consumption centres, actual or potential possibility to link transport and 
storage assets, quality requirements (infrastructure assets and final customers’ needs). 
The main methods for transporting hydrogen include: 

● Pipelines - 0-5000km - K-Mtonnes H2- regional distribution to industry or electricity generation 
demand, export to UK  

● Shipping by water/sea/ocean - 1000-10,000km - Ktonnes H2  - export to UK or Europe , etc 
● Trucking - 0-200km - Tonnes H2 - local industry or transport applications 
● Rail - 0-400km - Tonnes H2 - national industry or transport applications 

Technologies available to allow for the transport (and storage) of hydrogen, include: 
● Pressurised hydrogen 
● Liquified hydrogen (LH2) 
● Liquid organic hydrogen carriers (LOHC) 
● eKerosene  
● Ammonia 
● Methanol 
● Synthetic eMethane (118 Hydrogen Ireland Associations). 

 
To move any gas economically,it needs to be compressed. A challenge for hydrogen distribution is its low density. 
Natural gas is about 8.5 times as dense as hydrogen, and dense gases are easier (more energy efficient) to move 
than less dense ones.This challenge is the reason that most of the hydrogen produced in Europe is consumed in 
close proximity to its point of production. As such, hydrogen demand clusters make a lot of sense. As such,it is 
commercially beneficial for hydrogen to be produced close to the point of consumption. Where feasible, 
segments of the current gas grid can be converted to dedicated hydrogen infrastructure to enable wider 
industrial uptake around centres of production. Direct connection between production facilities and points of 
consumption should also be supported in policy (119 Ørsted). 
 
The distribution of H2 via existing national gas networks will require massive investment to convert to 100% 
compatibility. Direct electrification of all energy needs should be the primary deliverable of a national energy 
policy. Whereas regional hubs located at ports, such as Killybegs, Galway, Sligo, etc along the West Coast 
supporting hard to abate sectors such as marine, HGV and energy intensive industries will be competitive 
through limited distribution infrastructure costs to serve these captured markets (120 Hexicon). 
 
To move any gas economically, it needs to be compressed. The challenge for hydrogen distribution is its low 
density. Natural gas is about 8.5 times as dense as hydrogen, and dense gases are easier (more energy efficient) 
to move than less dense ones. This challenge is the reason that most of the hydrogen produced in Europe travels 
basically no distance to where it is consumed, because it is produced at the point of use. Hydrogen demand 
clusters make a lot of sense26. Wider industrial uptake of green hydrogen could cluster around centres of 
production (e.g., coastal sites near offshore wind farms). 
There may be some challenges of transporting hydrogen and, therefore, production at point of use is often 
optimal where feasible (e.g., small scale at hydrogen refuelling stations or large centralised production at 
hydrogen valley), using the wires to transport the energy rather than tube trucks or pipes. Other solutions like 
converting renewable hydrogen into renewable ammonia, have additional risks as ammonia is a highly toxic 
substance and at risk of ocean spills when transported by ship. 
Notwithstanding the above, it has to be acknowledged that in 2016 there were 4,500km27 of hydrogen networks 
in the world of which 1600km are in Europe. These pipelines currently transport fossil-based hydrogen. A similar 
model, producing hydrogen at the point of use, is emerging in relation to renewable hydrogen with hydrogen 
valleys, as prioritise by EU, in development across Europe. Lastly, hydrogen is a smaller molecule than the likes 
of natural gas, meaning it is even more prone to leakage from pipelines. Recent research has shown that when 
hydrogen is vented or leaks into the atmosphere, its short-term global warming potential is significantly higher 
than previously thought. The climate impacts of hydrogen leakage from pipelines and transport vehicles must 
be understood before there is large-scale commitment to transporting hydrogen in this way” (121 ESB). 
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It is critical that Ireland ensures early ramp up of ‘no regret’ infrastructure. For indigenous demand, a variety of 
different transportation methods will be required to cater for varying sources and uses of green hydrogen. As 
we have noted above, beyond pathfinder projects looking to provide fuel for mobility, we see the provision of 
hydrogen for decarbonised flexible generation as being critical to establishing a market and infrastructure in 
Ireland.  
Looking towards the export opportunity, while pipelines are the most economical option given Ireland’s distance 
to mainland Europe it is likely any pipeline will be via the UK and through Project Union into the proposed 
backbone. It is most likely shipping will be the means of transport for hydrogen and its derivatives for export. 
The key question that remains is the form in which it is shipped i.e. whether as a liquified form or as ammonia. 
Considerations should be concluded as to what form the end customer needs the hydrogen to be in i.e. as 
ammonia or as hydrogen. If as hydrogen, then liquefied hydrogen makes more sense subject to shipping vessel 
technology advancements.  
In all instances physical distribution networks (pipelines) are the best solution from a technical and security 
perspective, though we note the potentially high capital investment associated with this.  
Electrical cables will be required to connect the producers of large volumes of green hydrogen (onshore, or more 
likely offshore wind) to the point of electrolysis, and pipelines will be required to connect the hydrogen supply 
to the end user. For this reason, the long-awaited legislation on ‘private wires’ and similar legislation on ‘private 
pipes’ is important in unlocking optionality for the efficient decarbonisation of Ireland’s energy sector.  
SSE Recommendation: Enact and commence the planned legislation on ‘private wires’ (covering both onshore 
and offshore cables) and ‘private pipes’ as a matter of urgency (123 SSE). 

 

 

23 WHETHER HYDROGEN BLENDS INJECTED INTO THE GAS NETWORK IS CONSIDERED TO BE A 

GOOD USE OF GREEN HYDROGEN? 

Hydrogen blended into gas networks is typically expected to be restricted to 20 - 30% blending by volume, which 
equates to 6 -10% reduction in CO2 emissions. On that basis it's increasingly seen as skirting around the edges 
of the problem. It's value, if anything, may be in the technical know-how developed from blending trials and 
providing a market-of-last-resort for hydrogen projects (2 Baringa). 

 
Low value initially unless Government pays a premium (12 Atlantic Economic Corridor Business Forum; 14 Sligo 
Chamber of Commerce and Industry). 

 
As noted above, this question should be is it a good use of the gas network, convert to SNG (22 Aergaz). 
 
For use in the electricity sector we believe that injection into the gas grid is the correct approach. Injection into 
the grid lessens transport and storage costs and, if tracked by a guarantee of origin system, will allow electricity 
generators to begin switching to green hydrogen use easily. It is also important to emphasise that by 2030, 
Ireland is likely to be importing all its gas from the UK. The UK have set their own targets of up to 5% of hydrogen 
in the gas mix by 2025. Therefore, hydrogen will be present in the Irish gas mix in the coming years and a 
regulatory framework to manage hydrogen blending will be required. 
In general, allowing injection of hydrogen into the grid and, therefore, ensuring security of demand would 
significantly reduce project risk, a key issue in the development of green hydrogen projects. It is like that there 
will be periods where the demand and supply for green hydrogen are not in sync as the Irish green hydrogen 
industry grow. Demand surpassing supply is a minor issue and will serve to drive investment but periods where 
supply outstrips demand could do serious damage to the industry and investor confidence. The ability to inject 
green hydrogen into the gas network (as a secure offtaker) would remove this risk (26 BnM). 

 
Yes, facilitating the injection of green hydrogen into the gas grid is considered to be a good use for hydrogen. 
Whilst decarbonizing the grid it would be helpful in developing commercial cases for hydrogen production. For 
the early deployed hydrogen production projects it would not be the most commercially viable outlet for the 
hydrogen, but it will benefit these projects since there is likely to be a ramp up in demand over time across other 
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end-uses (e.g. transport). Therefore, the early production projects are likely to have capacity to overproduce 
relative to the demand and any outlet including to the gas grid which can provide a source of revenue would 
support those business cases. However, per our response to 4.3 below thepolicy would need to attract the 
market for green-gas with a supporting scheme so that gas users are incentivised towards purchasing the 
quantities of renewable gas molecule (hydrogen) in the grid. Whilst for the medium term extraction of hydrogen 
blended into the gas network would not be viable for use in FCEV transport applications due to deblending costs 
to achieve purity requirements, it does support it in other ways by acting as a backstop outlet (27 BOC). 
 
We support the injection of hydrogen into the gas grid. From a technical perspective, we understand that 
hydrogen testing is ongoing at the Gas Networks Ireland Brownsbarn Centre. Initial indications are that the 
natural gas grid can currently accommodate blending of hydrogen on the gas network of approximately 20% and 
that end-user appliances are also compatible with blends at this level. 
However, further work must be done to determine impacts on industrial users and power 
generators. From a policy perspective, while clear decarbonisation policy exists, it will take time for homes and 
business to transition to renewable and zero-carbon fuels. For instance, 600,000 homes are targeted to use heat 
pumps by 2030 with at least a remaining 1.4m homes yet to decarbonise. Difficulties associated with skills 
shortages may make rapid rollout particularly challenging so in the meantime, steps should be taken to reduce 
the carbon content of heating fuels, including natural gas. 
Hydrogen blending is also encouraged by European and domestic climate policy. The proposed requirements 
under the Decarbonised Gas Package would make it mandatory for gas network operators to accept blends of 
hydrogen up to 5% in gas grid indicating a clear intention for blending to help decarbonise gas consumption on 
an interim basis. 
Blending renewable gas into the natural gas network is also a principle that the Government is keen to deliver 
on and was highlighted in the Renewable Heat Obligation (RHO) consultation. Pending a decision, under the RHO 
gas suppliers would need to secure enough certificates for green gas supply to meet a target which may be at 
least 3% of supply volumes or approximately 0.6TWhs. Assuming that this must be met by domestic production, 
biomethane and hydrogen are two viable options. 
Biomethane grid injection has the benefit of being chemically similar to natural gas meaning it can be blended 
in high volumes. We are fully supportive of the sector’s development and would welcome injection to the grid. 
However, we expect significant challenges with biomethane development in Ireland, including investor 
uncertainty regarding long-term revenue streams, disparate nature of feedstocks and questions around the 
longevity of end-user demand. Given these challenges, and the scale of the expected hydrogen market, we 
believe hydrogen injection to the gas grid may act as a viable additional option to decarbonise gas consumption 
as users switch over to alternatives (28 Bord Gais). 

 
This depends largely on what the substitute use would be. If the alternative is that the Green Hydrogen isn’t 
electrolysed, and the energy that went into it was curtailed instead, then yes, injection is a good use because it 
will reduce our GHG emissions in absolute terms. If the trade off is between using it in vehicles vs a thermal 
plant, then possibly not as significant amounts of fossil fuels would be burnt instead. 
In the short run, the quickest route to market is the injection of Green Hydrogen into the gas network, but in 
the longer run it will be more efficient and effective to deliver this to networks capable of using pure Hydrogen 
or direct Hydrogen -> electricity fuel cells (29 Chambers Ireland). 

 
In addition to and supporting the findings of the SEAI National Heat Study, recent research, and guidance from 
IRENA (International Renewable Energy Agency) states: ‘the blending of green hydrogen into existing natural gas 
networks should not be prioritised as it prolongs the use of high- carbon assets and displaces more efficient 
decarbonisation options for some applications. 
There is a need to avoid an emissions lock-in risk or investing in infrastructure that is based on polluting imported 
fossil fuels for which significant decarbonisation is extremely unlikely to occur in the short or medium term (gas 
network). Whilst existing infrastructure can accommodate small proportions of H2, the maximum proportion of 
H2 that can be accommodated without issues by volume is 20%. It is worth noting that the volume percentage 
differs significantly from the delivered energy proportion due to the difference in energy density between gas 
and H2 at the same pressure (i.e., in the same pipe). In the case where fossil gas has 20% of H2 blended in, this 
translates to a 13% reduction in energy capacity of the pipework with H2 only providing 7% of the energy 
delivered. To increase the 
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proportion of H2 beyond 20%, replacement of pipework, compressors, valves and fittings, boilers, meters, and 
safety sensors would likely be required. 
Planning for future decommissioning of the gas network where it currently serves space heating and hot water 
needs in the residential, commercial and public sectors, while simultaneously examining the potential for 
dedicated hydrogen pipelines to serve hard to decarbonise end-uses is an important route to investigate further 
to minimise delayed climate action and risk of not aligning with carbon budgets, as opposed to investigation of 
how to raise the blending thresholds in the gas 
network (31 Codema). 

 
This is a low hanging fruit option which will kick start the industrial scale of hydrogen production to bring the 
price point down (32 and 84 Constant Energy). 
 
As per our comments in Section 2.3, detailed research is needed in order to truly assess hydrogen’s applicability 
and optimal use cases in the future energy system. 
Energia’s understanding is that there are aspects of the Irish gas network that lend itself favourably to higher 
blending rates of hydrogen than even neighbouring jurisdictions. Related to our comments in Section 2.7, if the 
source of our gas supply is via a network with a significant blending rate of hydrogen, then Ireland will have 
minimal control over the exact concentration of hydrogen. 
However, a case can be made for not injecting hydrogen into the gas network and establishing a separate 
hydrogen network instead. This will only be efficient in circumstances where developing the hydrogen 
infrastructure is more economic than simply reinforcing the electricity network. If the electricity grid is robust 
enough to allow hydrogen producers to locate near demand, it will minimise the need for hydrogen transport 
across long distances. Deciding on the optimal route, by which hydrogen is developed in a way that both 
complements Ireland’s decarbonisation targets, while at the same time delivering the best value for consumers, 
is therefore a multi-layered problem. 
The objective of the hydrogen strategy should be to define the role hydrogen has to play in order to deliver upon 
the Climate Action Plan and the wider decarbonisation agenda. The optimal solution for developing hydrogen, 
is therefore likely to be nuanced, requiring a degree of flexibility in order to accommodate an industry at such 
an early stage of development both in Ireland and internationally. The successful transition to a low carbon 
energy system will require many such difficult decisions to be made. Consultations should reflect the need for 
agility and nuanced policy positions during stakeholder engagement. 
Notwithstanding the above, Energia considers a general principle of the hydrogen strategy should be the use of 
hydrogen as a means of decarbonising the hard to abate sectors at scale. Executing the strategic approach 
outlined in the consultation paper will ensure this is the case. However, there is a significant gap between the 
current state of market development today and the maturity required to achieve this overall strategic ambition. 
In defining the role hydrogen will play in the future energy system, careful consideration of the trade-offs 
involved to get to the required state of development should be at the heart of the hydrogen strategy. Hydrogen 
blending is one such trade-off where the long-term decarbonisation potential of hydrogen needs to be assessed 
against the benefits and consequences of the short-term requirement to stimulate investment. 
In the context of the current geopolitical environment and gas price driven energy inflation, any reduction in 
utilisation of natural gas demand can improve energy security and to a lesser extent reduce emissions. Indeed, 
the current energy crisis underlines the urgency with which Ireland needs to reduce its dependency on gas 
imports. This is especially true in the Irish case given, post Corrib, the vast majority of future gas demand will be 
imported from GB. 
A decision on hydrogen blending in GB is expected in 2023. It is useful to point out that the approach to blending 
is considered transitory. This is an example of the pragmatism required for policy making in the energy transition 
era, where achieving the long-term goal of net zero is more important than short term perfection. 
As noted in the consultation paper, the draft position in the EU Hydrogen and Gas Markets Decarbonisation 
Package requires TSOs to accept up to 5% blends of hydrogen at interconnection points. This coupled with any 
future GB decision on blending should signal the need to adequately assess and prepare for gas blending to have 
some role in the future energy system. Full understanding of the emissions, commercial, technical and economic 
impacts of gas blending on current systems and gas customers (especially gas fired power plants) with 
appropriate supports is essential (43 Energia). 
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Yes, hydrogen blended into the gas network is a good use of green hydrogen, as it is reasonably accessible. It 
provides pathways to existing demand and aligns with the recent EU Commission Gas Package 
Recommendations in supporting the decarbonisation of existing gas markets (47 Fingleton White). 
 
Blending is mentioned frequently (in s. 3, 5, 6, 9, 11) in the Consultation text and we have major concerns 
regarding any proposed support for this measure. Fundamentally hydrogen blending risks propping up 
inefficient natural assets and may prevent hydrogen from being focused on hard-to-decarbonise sectors. 
Blending does not deliver sufficient gas quality and also does not contribute significantly to greenhouse gas 
emissions reductions. As stated in the Consultation on developing a Hydrogen Strategy for Ireland, a 20% blend 
rate of hydrogen into the natural gas network would yield only a 7% reduction in gas demand and associated 
carbon emissions. 
Blending is also not aligned with the energy efficiency first principle as it represents a dilution of hydrogen with 
large amounts of methane, making it useless for certain industries while replacing only very limited amounts of 
fossil gas in the blend. For example, the Chemicals and Plastics sector represented by CEFIC have expressed 
concern about blending as it would change the quality of the natural gas they use within an already optimised 
production process and in cases where it does not match end-use needs they would be required to carry out 
energy intensive deblending of the hydrogen.  
The Fraunhofer Institute analysis notes that “Hydrogen blending is not a no-regrets option towards 2030. It is 
suboptimal because it does not specifically target end-uses for which hydrogen is generally agreed to be needed 
and imposes additional costs for lower greenhouse gas savings compared to using hydrogen directly. Therefore, 
H2 usage should be limited to areas where it is needed and cannot be substituted by electricity.” The report  
further notes that hydrogen blending “represents a lock-in effect as area-wide adaptation measures would have 
to be financed that are neither necessary nor sustainable in the long term”. 
As regards repurposing pipelines for hydrogen. A recent ACER report found that it only made sense under three 
conditions: 

1. the presence of loop (parallel) lines in natural gas pipeline systems, so that at least one string could be 
repurposed to pure hydrogen 
2. security of gas supply to consumers is ensured during the conversion phase to pure hydrogen 
3. sufficient hydrogen market uptake in the area serving a pure hydrogen corridor.  

The report goes on to conclude that it is “uncertain when and where these conditions for repurposing would be 
met across Europe, and whether they will be met at all.” 
The Fraunhofer study also points to many potential technical issues resulting from blending (specifically a 20% 
H2 blend) including potential issues with transport, compressors, meters, and storage.9 Given the high cost 
implications, it is important that any supports going towards blending are assessed in comparison with other 
investments in energy efficiency and electrification which can yield significantly higher emissions reductions for 
lesser cost (49 Friends of the Earth). 
 
In terms of the questions posed in the consultation in relation to transportation, our view is that blending green 
hydrogen in the existing gas network up to 20% by volume, which can be done without significant investment, 
should be facilitated in advance of 2030 as a first stepping stone in transitioning to Ireland’s net zero emissions 
target by 2050. This would underpin investment in hydrogen production to 2030/2035 to realise the 
government’s target of 2GW hydrogen production from offshore wind for the Irish market (50 Galetech Energy 
Developments). 
 
Injecting hydrogen into the gas network has very limited benefits as it reduces fossil gas only a small amount 
and is less efficient than using electricity for building heating and cooking. While research could continue, it is 
likely that the scale of investment required to upgrade gas pipelines to cater for hydrogen would likely outweigh 
the benefits, and investment would be better allocated elsewhere (54 Green Party Energy Policy). 
 
HUI considers that blending and injection into the gas grid is a good use of any low-carbon hydrogen, regardless 
of colour (55 and 56 Hydrogen Utopia International). 
 
As the Island has limited heavy industry in comparison to those clusters and valleys being developed in the UK 
and Europe, the utilisation of green hydrogen into the network may be an additional stimulus for the 
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development and acceleration of demand requirements necessitated as a foundation for the transference to a 
net zero economy. 
It should be noted that in the case of Ireland, 23 TWh/170TWh of natural gas is used for heating; and 
17TWh/170TWh of natural gas is used for electricity. This hence suggests that there could be a great benefit in 
replacing natural gas in the network with hydrogen in Ireland (63 Islandmagee). 
 
Best use of green hydrogen is for hard to abate sectors but some blended level may open other markets (64 
KFO). 
 
Yes: Hydrogen should be deployed where it can offer the most compelling decarbonization opportunity, where 
other viable alternatives do not exist or are not mature enough for deployment. Blending green hydrogen into 
the grid offers a compelling strategy to decarbonize large amounts of energy demand with relative technical 
ease, given a 20% hydrogen blend is technically viable and may increase in the future (67 Nephin Energy). 
 
The Fraunhofer Institute has presented a detailed consideration of the consequences of mixing hydrogen with 
NG. As has been pointed out in the Consultation Paper, while the energy density of hydrogen by mass is 
attractive, the energy density by volume is not – and it is volume that counts. Again, as has been pointed out, a 
20% by volume substitution ultimately results in a 6 % - 7% reduction in CO2 emissions. This gain is determined 
without considering any impact from leakage in the system, since hydrogen is more prone to leakage han NG. 
Hydrogen has a greater climate impact than CO2 4 . There is a research need to confirm that the transmission, 
distribution and user networks are compatible. The NOx emissions from domestic blended gas burners needs 
research as the current information is inconclusive . Blending appears to have little advantage, other than 
perpetuating the gas network. Quoting from the Fraunhofer IEE report: “Therefore blending, even at low  
percentages, constitutes a sub-optimal pathway for the deployment of hydrogen and should be avoided in 
favour of policy instruments, which can deliver hydrogen to specific sectors. Doing so would avoid lock in risks, 
generate greater GHG savings for the investments made and avoid added costs being put on all gas consumers.” 
and “The introduction of hydrogen blending in one European country would force almost all the other EU 
countries to also take adjustment measures due to cross-border trade and supply security (69 Noel B Duffy). 
 
Blending is not a decarbonisation solution in and of itself although it may be helpful in meeting interim carbon 
targets whilst the decarbonisation of heating takes place, but it is only a transitional step. There is also a 
difference between blending into the transmission and distribution systems, in the UK, RWE is more concerned 
about proposals for blending into the gas transmission network as this may impact on the security of electricity 
supply due to disruption of gas supplies and the timescales required to convert existing gas fired generation 
plants to hydrogen blends.  
That said we are cognizant of the need for Ireland to halve its carbon emissions by 2030 and the current pressure 
facing multiple sectors with limited opportunities for swift and substantial decarbonisation, in addition, the 
anticipated reduction in Corrib’s production could mean that for the interim blending may provide a means of 
reducing Ireland’s import dependency from the UK (particularly considering the current situation in Ukraine). 
We would defer further comment until the publication of the delayed 2019 Security of Supply review, which we 
would anticipate will have greater and more up to date information relating to the remaining production 
potential of Corrib and other import requirements.  
Blending is not appropriate at all locations; its suitability is very locationally specific. In the UK blending is mainly 
being considered downstream of ‘exit points’ from the transmission system. Blending is attractive to developers 
because it overcomes, to some degree, some of the risks associated with off-takers, namely: counterparty risk 
and hydrogen supply contracts that are shorter than the asset’s life (72 RWE). 
 
Hydrogen as a whole cannot be considered sustainable/renewable – only green. The exsitince or future 
possibility of green hydrogen – which currently represents a very small portion of the H2 in use, should not be 
used as an excuse for further investment in essentially unsustainable gas networks. Gas is economically volatile, 
inflationary, and presents risks from a human rights and environmental perspective. Gas is not an aid to shifting 
to renewables and is actively competing with them for investment. “hydrogen readiness” of gas networks should 
not become a focus and should not be allowed to redirect efforts from acceleration of actual renewables (73 
Senator Alice Mary Higgins). 
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Injecting hydrogen into the gas network has very limited benefits as it reduces fossil gas only a small amount 
and is less efficient than using electricity for building heating and cooking.  While research could continue, it is 
likely that the scale of investment required to upgrade gas pipelines to cater for hydrogen would likely outweigh 
the benefits, and investment would be better allocated elsewhere (75 Sonia Hecius). 
 
Hydrogen no doubt will play a major role in achieving net-zero carbon emission, particularly in the natural gas 
industry. In Ireland, natural gas is the second largest source of primary energy after oil, and it is also the primary 
source of electricity production (SEAI, 2021). Hydrogen produced preferably green hydrogen can be directly 
injected into the current natural gas network. 
There are some technological constraints to hydrogen injection in natural gas. One of the constraints revolves 
around the calorific value difference between the two gases. Hydrogen has a lower calorific value than natural 
gas. As per the current natural gas quality requirement of Gas Networks Ireland (GNI), the range of calorific value 
is 36.9-42.3 MJ/m3 and the hydrogen content is less than 1 mol% (GNI, 2019). This requirement also applies to 
other renewable gas injections such as biomethane. Hydrogen is a lighter gas with a gross calorific value of 12.7 
MJ/m3 (Fuels - Higher and Lower Calorific Values, 2022). The small sample calculation is done assuming two 
separate gas compositions and mixing hydrogen from 0 to 20% by mole range to calculate the calorific value of 
the resulting natural gas hydrogen mix. Further details of the gas samples and calculations are available (Chavan 
U., 2022). From these calculations, it is clearly shown that the calorific value of the natural gas-hydrogen is lower 
than that of the GNI’s natural gas entry requirement for calorific value, particularly for higher hydrogen 
concentration in the blend. The lower calorific value means more gas (volume) is required to generate the same 
amount of energy. Hence, when considering direct hydrogen in the natural gas network, it is important to 
consider the overall demand for natural gas- hydrogen blend, and the capacity of the pipeline. There are already 
studies underway regarding the different uses of the blend and further modifications required in the appliance 
to accommodate the blend (Department of the Environment, Climate and Communications, 2022). Further 
studies are required to simulate the different energy demands, different hydrogen concentrations, and intended 
use of the blend. It is also important to modify the policies associated with natural gas. Particularly if the 
hydrogen blend is used in the domestic sector, different policies need to be anlasied such as the pricing of gas 
(as not all the end-users will not get the blend hence it needs to be analysed), unaccounted for gas policy. The 
new policy may be required to handle the fluctuations in the calorific value. The new pipeline needs to be 
installed to handle the increased gas volume (77 Utkarsha Chavan).  
 
Hydrogen blending in the gas network is likely to be a necessary interim step prior to transitioning to a 100% 
hydrogen network (or network zones) to help mitigate the volume risk faced by producers, thereby supporting 
the ramp up of hydrogen production capacity and creating supply conditions favourable to bringing on future 
demand, driving the development of the hydrogen economy in Ireland. It may also be helpful in the longer term 
from the point of view of future network management – i.e. blending hydrogen with biomethane – to avoid 
sterilisation of sections of the renewable gas network for either hydrogen or biomethane production. 
In the context of the further build out of renewable generation capacity required to meet the 2030 80% RES-E 
targets and in the longer-term the 2050 net zero target, hydrogen blending into the natural / renewable gas 
network is likely to prove an important enabler in both Ireland and NI, providing a potential demand sink for 
green hydrogen produced from otherwise curtailed renewable generation. Therefore, the question as to 
whether blending is a ‘good use’ of green hydrogen needs to be assessed in the wider context of (i) the scale of 
curtailment which would otherwise occur in the absence of suitable electrolytic hydrogen production, which 
could challenge the economic viability of further renewable electricity generation capacity development, and; 
(ii) the scale of volume-risk for hydrogen producers that would occur in the absence of blending, which could 
challenge the commercial viability of investment in electrolytic hydrogen production, and therefore act as a 
barrier to the wider development of the hydrogen economy (80 Mutual Energy). 
 
The CRU supports blends of green hydrogen being injected into the gas network as this is a positive step towards 
Ireland’s decarbonisation and eventual use of 100% green hydrogen in the future. Providing for grid injection 
could provide an always-available option for new green hydrogen generation installations. Although initial 
economic considerations may not always be advantageous, grid injection and hence profile will increase public 
confidence in the new fuel vector and drive hydrogen research and knowledge base. This evidence base would 
form a key stepping stone, should 100% hydrogen grid usage be envisaged (86 CRU). 
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Using existing methane gas infrastructure as the supply chain, and blending hydrogen with bio-methane and 
fossil methane appears may be an option to quickly connect initial hydrogen supply with demand. It would allow 
early deployment of hydrogen supply to grow in step with hydrogen demand and appears to be a viable way to 
underpin investment and mitigate any risk of early mismatches between supply and demand. Hydrogen can 
likely be blended relatively easily with methane in the existing network up to 20% by volume, which is 7% by 
energy. There is thus potential to contribute up to a 7% emissions reduction across existing or continuing end 
uses of fossil methane with minimal alterations to the existing network or end-use facilities. Such blending may 
continue to have a role, as long as there is the use of fossil methane that can be displaced in this way (i.e., up to 
the blending limits). 
However, it remains the case that all unabated end use of fossil methane must be eliminated as soon as possible. 
Care must be taken that near-term hydrogen-methane blending does not dilute this clear policy imperative. Any 
residual (long-term) role for blended hydrogen- methane fuel would be sharply limited by the availability of bio-
methane and/or synthetic green methane (using bio-sequestered carbon or direct carbon capture from the air) 
to fully decarbonise the methane component. 
Furthermore, other harder to decarbonise end uses (especially aviation) may well be identified as higher 
priorities for whatever volumes of bio- or synthetic-hydrocarbon fuels can be feasibly produced. Thus, blending 
is likely best viewed as, at most, a relatively short- term “bridge” to support early-stage hydrogen deployment, 
in a context of a clear commitment and timescale to phase out all unabated fossil methane use, consistent with 
the national statutory framework of stringent and rapidly declining GHG emissions budgets. 
Based on the current statutory carbon budget programme (2021-2035), such a “blending bridge” appears 
unlikely to extend beyond 2035. 
Hydrogen blending: Engineering background and EU context Hydrogen blends are not new in pipeline networks. 
“Town-gas” networks used hydrogen- hydrocarbon blends for decades throughout Europe prior to the 
widespread transition to natural gas (fossil methane). In Ireland and the UK, town-gas formerly contained up to 
60% hydrogen by volume. An extensive UK-based study9 recently prepared by a working group convened across 
multiple relevant professional engineering institutions (IET, IGEM, ICHEME and IMECHE) concluded that “... 
there is no reason why repurposing the gas network to hydrogen cannot be achieved”. 
Initial projects across the EU and UK have already demonstrated that blending 20% hydrogen by volume into 
existing gas grids is feasible. The most recent phase of the HyDeploy10 project presented a pilot UK deployment 
lasting 11 months over 668 homes which successfully blended up to 20% hydrogen (by volume) into an existing 
public natural gas network. 
Customers continued to use their gas supply and appliances as normal. Current gas appliances are designed to 
operate with a blend of up to 23% hydrogen, and in this pilot no changes were required to gas appliances 
including boilers, cookers and fires, or pipework. 
The EU RePowerEU plan identifies that blending 3% by volume of hydrogen into EU gas grids has the potential 
to displace 4.7BCM of natural gas with a directly corresponding potential for reduction in Russian natural gas 
imports and in EU carbon dioxide emissions from pipeline gas use. In December 2021, the European Commission 
adopted a legislative proposal to recast the 2009 EU Gas Regulation11, as part of the hydrogen and decarbonised 
gas markets package. The proposal includes: 
• provision for up to 5% hydrogen blend at all EU interconnection points; 
• support for ramping up the production of renewable gases and hydrogen across the EU, and facilitating their 
integration in existing or new gas networks; 
• creation of an EU legislative framework for hydrogen networks, comparable to those that already exist for 
natural gas and electricity; 
• introduction of an obligation on existing natural gas infrastructure to integrate a higher share of hydrogen and 
renewable gases, by means of tariff discounts, and to facilitate the blending of hydrogen with natural gas and 
renewable gases. 
The overarching view of Engineers Ireland is that the role of public gas (and electricity) grids is to facilitate market 
supply chains, i.e., they provide for efficient connection of supply and demand. In that light: 
• Gas grids across Europe have huge potential to connect green hydrogen suppliers to customers/users in all 
relevant energy sectors, including power generation, high- temperature heating and heavy-duty transport. 
• Equally, gas grids are not the only potential mechanism for facilitating hydrogen supply chains, and no viable 
supply chain arrangements should be excluded (87 Engineers Ireland). 
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Per above any reduction in the CO2e factor for fossil gas supplied as CNG is a benefit to employers seeking to 
reduce CO2e in their products (90 FTAI). 
 
Has some potential in the short term but other uses such as transport preferred in the medium term (91 Galway 
Harbour Company). 
 
Blending hydrogen into the existing natural gas network has several key benefits particularly in the initial phase 
of hydrogen development. 
1. Through the use of Guarantees of Origin, the injected hydrogen could be virtually traded to targeted 
industries. 
2. Blending green hydrogen into the gas network would enable early project developers to have a clear route to 
an existing, scalable market for their hydrogen. Guaranteed access to the gas network for green hydrogen would 
significantly de-risk investment in hydrogen production. 
3. The gas network operational codes will be amended to enable the transportation of hydrogen blends to 
accommodate mixtures across the interconnectors from Great Britain. 
4. At low level blends there would be minimal impact on the vast majority of end customers. Modern domestic 
and commercial gas appliances are designed to cope with up to 23% hydrogen blend. Blends would be expected 
to increase in steps over a period of years. These developments would be well flagged in advance and more 
sensitive consumers would have time to adjust their equipment / operations for same. Current testing of a range 
of gas appliances with hydrogen blends at the Gas Networks Ireland Network Innovation Centre in Brownsbarn, 
Citywest in Co. Dublin has shown the impact on appliance emissions to be positive (decreased Carbon Dioxide 
(CO2), Carbon Monoxide (CO) and Nitrous Oxide (NOx) emissions) and the impact on appliance performance is 
generally very modest. Reduced Carbon Monoxide emissions reduces the risk of Carbon Monoxide poisoning. 
5. Hydrogen blending is compatible with other renewable gases (e.g. biomethane) as well as non-renewable 
gases. Hydrogen therefore supports biomethane which in turn helps reduce methane emissions in other hard-
to-decarbonise sectors such as agriculture. 
6. The existing natural gas network is compatible with a conversion to a 100% hydrogen network which could 
supply both 100% hydrogen directly to customers, but also supply hydrogen to blend into the natural gas 
network at injection points. 
7. Utilisation of the existing natural gas network will leverage existing skillsets, resources, systems and processes 
used to build, operate and maintain the network. 
8. Blending of hydrogen into the natural gas network would enable utilisation of any excess production of green 
hydrogen over and above other established / contracted demands. 
9. Demand for green hydrogen is likely to have some seasonal and / or short-term “profile”; having access to the 
gas network to spill excess production would allow hydrogen producers to operate more smoothly and 
efficiently. 
10. Blending hydrogen into the gas network would back out some natural gas and decarbonise some gas 
consumption; as blend levels increase over time, so too would the degree of decarbonisation of gas 
consumption. Blending of hydrogen into the natural gas network would allow flexibility to accommodate varying 
levels of production and usage of hydrogen (92 GNI). 
 
There are different views within the Ibec membership on how hydrogen should be used-particularly in the early 
phases of the sector’s development. Detailed analysis and modelling are needed to determine best use of this 
highly valuable resource. Different ways of using hydrogen should also be considered as part of any future 
Climate Action Plan’s Marginal Abatement Cost Curve analysis. 
Ibec understands that Gas Networks Ireland is already actively evaluating the role of hydrogen within their 
system and as stated in “Hydrogen and Ireland’s National Gas Network”: “Gas Networks Ireland believes 
hydrogen will play a critical role in decarbonising the gas network and is supportive of projects, which aim to 
deliver hydrogen to energy customers, for end- uses such as space heating, transport, industry and dispatchable 
electricity generation, in a safe and secure manner.” Gas Network’s Ireland have identified several benefits to 
grid injection and blending (95 IBEC). 
 
There is interest in blending hydrogen into the gas grid for delivery to end users, but we are uncertain of the 
merits of this for the following reasons: 
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• Blending hydrogen with natural gas means it can only be used for heating or power generation, not for higher 
value uses in transportation or chemicals production. 
• Power generation is a higher value use than heat. All gas power plants are supplied by the high-pressure, steel 
transmission system (Tx), which is not suited to high blend rates of hydrogen. 
• The distribution system (Dx), on the other hand, is low-pressure and made of polyethylene, which can 
accommodate much higher hydrogen percentages. But the Dx primarily supplies domestic, commercial, and 
industrial gas users. 
• Domestic gas use is likely to be primarily decarbonised by electrification via heat pumps. This will likely be 
similar for commercial users, whose premises are small and whose gas use is focused on space and water 
heating, which can be electrified. 
• This leaves industrial gas users on the Dx as the final recipient of hydrogen blended in the gas grid. We are 
uncertain of the costs and benefits of modifying the existing gas grid to deliver hydrogen to this subset of end 
users. 
If on-site production is not an option, a better way of transporting hydrogen to power generators on the Tx and 
industrial users on the Dx could be to build new pipelines (not networks as such) to bring 100% hydrogen from 
production site to demand location. These pipelines would not be as comprehensive as the existing gas network 
as they would only be serving those customers that cannot be decarbonised by other means. This strategy would 
align with the European Hydrogen Backbone Initiative (EHB), which seeks to develop infrastructure to transport 
100% hydrogen by pipe. One part of the Irish gas grid that is currently omitted from the EHB is the pipeline that 
connects the Corrib gas field to the Tx near Galway. The Corrib gas terminal is in one of the richest resources of 
onshore and offshore wind energy in western Europe. Green hydrogen injected into the pipeline could be used 
to transport this to demand centres in Galway and onwards to Dublin, Limerick, and Cork. As production 
from the Corrib field declines over the next decade, studies on the feasibility of converting/replacing the Tx 
pipeline to 100% hydrogen should be explored (100 University of Galway). 

 
Yes, however there are other means to decarbonise most natural gas users (i.e. heat pumps) and consequently 
the green H2 should be prioritised towards the transport sector (101 SGS). 
 
We believe that the use of green hydrogen should, where possible, be prioritised for hard to abate sectors such 
as heavy goods transportation, aviation, heat intensive heavy industry & dispatchable green power generation. 
As stated in the “Technical and economic conditions for injecting hydrogen into natural gas networks report”, 
the ability to generalise and scale up the injection of hydrogen into the networks depends on the tolerance of 
the gas infrastructures’ and downstream users’ equipment, with customers (in particular diffuse customers), 
taken as a whole, representing a significant and complex, including financial, challenge. Blending of hydrogen 
with natural gas may represent an efficient solution, especially to exploit hydrogen production where pure 
hydrogen consumption centres do not yet exist and/or to scale-up hydrogen where users cannot be efficiently 
connected to electrolysers (103 dCarbonX). 

 
This is not a yes or no question. In an end state energy system, green hydrogen would be used in 100% pipelines. 
However to get from 2022 to then, we may need to make decisions that create demand for hydrogen in Ireland 
so that we can build up a supply chain here. Therefore blending may be a solution that is not ideal from a 
sustainability viewpoint in the short term but could enable larger sustainability gains over time. 
Gas Networks Ireland operates one of the most modern gas networks in Europe and is currently investigating 
the impacts of introducing hydrogen onto the gas network with particular focus on the technical and safety 
aspects of transporting the gas either as a blend of up to 20% hydrogen by volume as a near 100% hydrogen. 
Blending is an effective use of this 2.7Bn asset that Irish citizens own. Secondly, the ultimate solution for the 
European Hydrogen Backbone is to re-purpose some of the existing gas network54. Thirdly, GNI are preparing 
to accept a blend of hydrogen into the network from the UK by 2025. 
Where there are specific large volume demands that cannot be decarbonised through electrification, direct 
hydrogen pipelines are best to fully decarbonise their hard to abate energy requirements through direct 
hydrogen consumption rather than via blending. This will depend on how close a production facility can be 
located geographically to a large energy user and access to the required infrastructure. Where infrastructure is 
not available or a suitable producer serving the user with a direct hydrogen pipeline is not possible, grid blending 
could be the only short term use of green hydrogen. 
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Blending hydrogen into the gas grid is by far the least complex and lowest barrier to entry for users willing to 
decarbonise, but it has limitations in terms of decarbonisation. It should be noted that 20% blend by volume 
represents approximately 6 to 7% by energy density55. 
This will limit the amount of carbon abatement possible, with a restriction on the quantity of hydrogen made 
available to consumers through green certification mechanisms. Given that grid blending has a low barrier to 
entry, it will support the early adoption of green hydrogen in Ireland (104 EIH2). 
 
NFE believe there is merit in blending hydrogen into the gas grid, at least in the initial phase of the development 
of the hydrogen industry in Ireland. The gas grid provides both a route to market and a storage mechanism for 
hydrogen. Many exiting users of the natural gas network can readily accept blends of hydrogen with no issues. 
Many European countries are pursuing blending of hydrogen we await GNIs assessment of the suitability of its 
network for various blends. This review will help to inform a strategy regarding blending and in what quantities 
it is desirable or feasible (110 New Fortress Energy). 
 
As stated in the “Technical and economic conditions for injecting hydrogen into natural gas networks report”, 
the ability to generalise and scale up the injection of hydrogen into the networks depends on the tolerance of 
the gas infrastructures and downstream users’ equipment, with customers (in particular diffuse customers and 
domestic customers), taken as a whole, representing a significant and complex, including financial, challenge.  
Blending green hydrogen with natural gas may represent an effective solution in the short term, applicable to 
exploit hydrogen production where pure hydrogen consumption centres do not yet exist and/or to scale-up 
hydrogen where users cannot be efficiently connected to electrolysers.  
Better solutions include early segregation of the pipe infrastructure where sections of the grid are dedicated to 
100% hydrogen pipelines and related supply, storage & industrial demand (118 Hydrogen Ireland Associations). 
 
Initiatives by gas distributors and governments to add up to 20% green hydrogen to gas grids would be 
expensive, wasteful, technically complex to achieve and would reduce carbon emissions by a far lower amount 
than other uses of that hydrogen. 
Policy makers face a choice of how to cost effectively deploy the limited amounts of green hydrogen that will be 
available in the short- to medium-term. The focus in Ireland should be on “no-regrets options" for sectors where 
there are no feasible decarbonisation alternative solutions. 
"Blending green hydrogen into the grid indiscriminately instead risks ‘wasting’ hydrogen by having it deployed 
to sectors like heating where more efficient and cost-effective solutions such as direct electrification using heat 
pumps are possible. Hydrogen blending is not a no regrets option towards 2030. It is suboptimal because it does 
not specifically target end-uses for which hydrogen is generally agreed to be needed and imposes additional 
costs for lower greenhouse gas savings compared to using hydrogen directly. Therefore, hydrogen usage should 
be limited to areas where it is needed and cannot be substituted by electricity.”30 
Renewable hydrogen should be used for applications that cannot be efficiently electrified directly. In addition 
to the efficiency gains provided by electrification, in the short terms limited amount of carbon-free hydrogen 
available should have hierarchy of use. 
A clear distinction should be made between the transport of pure and clean hydrogen by gas network for 
decarbonization purposes, i.e., to supply only the hard-to-electrify sectors relying on hydrogen, versus blending 
which could be both costly and energy inefficient (121 ESB). 

  

24 WOULD HYDROGEN BLENDS IN THE GAS NETWORK BE A VIABLE WAY TO UNDERPIN 

INVESTMENT AND ENSURE LACK OF DEMAND RISK IS MITIGATED IN THE EVENT THAT 

HYDROGEN DEMAND FAILS TO ADEQUATELY MATERIALISE IN END-USE SECTORS? 

Intuitively it may lower the cost of financing by providing a market of last resort for projects who's primary 
offtaker goes out of business. But there's a serious cost-benefit analysis to undertake to see if the likely take up 
of such an option would be worth the spend required on the gas network (2 Baringa). 
 
Yes – provided a premium is paid for an initial defined period (12  Atlantic Economic Corridor Business Forum;  
14 Sligo Chamber of Commerce and Industry). 
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We strongly oppose investment in hydrogen blends. As detailed above, using gasinfrastructure for hydrogen is 
technically and commercially challenging. The fossil fuel industry is pushing the narrative of ‘blended’ hydrogen 
as a means to continue investment into climate-polluting energy sources. Further, in Ireland’s case, to justify 
building LNG terminals and lock us into fossil fuels, maximising their profits while the planet burns. The fossil 
fuel industry has lobbied against climate action for decades. 
Despite the escalating climate crisis, the oil majors are doubling down on fossil fuels, investing only 5% of their 
profits in renewable energy. Exploiting energy security and price concerns due to the war in Ukraine, the industry 
is pushing for LNG investment, claiming that they will “strive” to convert new terminals to green hydrogen in 
the future (Reuters, 2022). 
Where the Public Consultation statement on hydrogen focuses predominantly on green hydrogen, we strongly 
urge the DECC to ensure that Ireland’s hydrogen strategy focuses solely on green hydrogen, to guarantee 
production will be renewable and sustainable, and to prevent any risk of extending our reliance on fossil fuels. 
In developing Ireland’s future policies and plans for green hydrogen, the DECC must be cognisant of the fossil 
fuel industry’s lobbying power and influence, and the strategies it will employ to continue profiting from the 
burning of fossil fuels (Food and Water Europe, 2020) (17 NHNA). 
 
Yes, however there are a number of contributing factors that need to be considered here: 
• Prevailing cost of natural gas. There must be enough incentive for end-users to want to access green gas 
proportions injected into the grid. 
• Does the RES-E cost relative to the trade price of green hydrogen provide enough of a margin by selling to the 
gas network shippers. Ultimately until a market is fully developed it would only underpin the investment 
provided that there was a minimum price recovery available for grid injection in order that if other end uses fails 
to materialise that the shortfall can be redeployed at a known value (27 BOC). 
 
Yes, because it will, in absolute terms reduce the amount of fossil fuels we would otherwise be using. (29 
Chambers Ireland). 
 
In conjunction with the establishment of an appropriately designed support scheme that clearly incentivises 
‘first use’ of hydrogen in otherwise difficult to decarbonise areas, blending is likely to have an important strategic 
role to play in helping producers to manage volume-risk, particularly during the early years of the hydrogen 
economy. As the number of hydrogen end- users grows, and transportation and storage infrastructure/capacity 
develops, the need for blending in the mid to longer term should reduce. 
A policy commitment to a timeline of establishing suitable market arrangements (including gas network 
readiness for blending and transitioning towards 100% hydrogen), grant funding and  a revenue support scheme, 
would help provide hydrogen production projects with the certainty they need to progress with investments, 
while further policy and enabling actions are taken to promote demand growth in optimal offtake sectors (30 
Mutual Energy). 
 
The most cost-effective, and lowest cumulative emission pathways for decarbonisation of the heat sector 
involve significant scaling back of the gas distribution network serving the residential, commercial, and public 
sectors on the path to 2050. 
We cannot wait for decarbonisation of the gas network at scale to decarbonise residential, commercial, and 
public sector heat demands when we can act now with proven and currently available technologies and systems 
such as district heat and heat pumps 24. Scenarios that rely on gas network decarbonisation do not meet pro-
rata carbon budgets applied to the heat sector, have the highest cumulative emissions, and rely on big, delayed 
efforts in the 2040’s to approach net zero emissions. Scenarios that come closest to carbon budget limits involve 
high deployment of district heat networks, and high levels of electrification of heat (31 Codema). 

 
This will only happen if government produce a poor quality policy response to the hydrogen opportunity (32 and 
84 Constant Energy). 
 
Firstly, it is imperative that the overarching ambition regarding hydrogen end use is to reduce emissions from 
the hard to abate sectors where efficiency and electrification have not been technically or economically suitable. 
If hydrogen demand does not materialise in these sectors, then the support to transition to hydrogen has been 
inadequate. This reinforces the need to thoroughly investigate the potential for hydrogen demand in the 
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candidate sectors. In other words, hydrogen production should only exist to serve hydrogen demand in hard to 
abate sectors, and if/when commercially viable, export hydrogen to other countries. 
Utilisation of hydrogen blending in the gas grid can manage the mismatch between hydrogen production 
timelines and hydrogen demand growing to sufficient volume. 
This, coupled with the requirement to accept up to 5% hydrogen blends at interconnection points and any future 
GB decision on same is a pragmatic way to overcome the standing start indicative of the current hydrogen 
market. Hydrogen blending in the gas network could act as a demand sink to address the volume risk of early 
production projects. This could be supported by a green hydrogen trading certification scheme, open to large 
gas customers in high hydrogen priority areas and is an approach which would merit further consideration. This 
approach mitigates first mover disadvantage and reduces cost of capital for early investors who are required to 
take higher degrees of risk primarily around the timing and magnitude of future hydrogen demand. Utilising the 
gas network in this manner provides for optionality and enables the hydrogen industry to kick start development 
whilst minimising the utilisation of hydrogen in lower merit applications. 
Whilst hydrogen hubs/valleys provide an internationally proven template for hydrogen production and 
consumption, care must be taken in Ireland to avoid the creation of localised monopolies. Utilisation of the gas 
grid to a defined transitory limit assists in diluting the potential for market power in the early stages of the 
industry, whilst assisting in managing volume risk in the short term (43 Energia). 
 
Blending and injection of hydrogen into the gas grid will be an excellent buffer to underpin investment in 
hydrogen production in the event of demand failure. (55 and 56 HUI). 
 
Yes, if it is not looked on as the only option. (64 KFO). 
 
Within this document we have outlined hydrogen demand projections in 2030 and 2050. These have shown that 
the vast majority of future hydrogen demand (2030) will be attributed to gas blending compared to transport 
and select industrial uses (2.80 TWh, 0.84 TWh, 0.53 TWh respectively). Hence blending is a risk mitigant should 
the other sectors fail to materialize. In addition, a commitment to blending would deliver a strong signal to the 
private sector on Irelands commitment to hydrogen which will ensure a level of certainty that should allow 
business models to develop organically. (67 Nephin Energy). 
 
Potentially it would be beneficial as an alternative route to market helping to address producer concerns about 
counterparty risk and short duration hydrogen supply contracts, however, there may be alternative ways to 
address these concerns. Note, in the UK blending is currently not eligible for support and if blending were to be 
allowed it may not be supported to the same extent as other hydrogen uses (72 RWE). 
 
No comment, the higher proportion of hydrogen in the fossil gas mix supplied by the gas grid the better for CNG 
and LNG used in transport (similar to wind on grid) (90 FTAI). 

 
Gas Networks Ireland firmly believe this to be the case. The best way to de-risk investment in green hydrogen 
production is to provide a guaranteed demand / market for all output or all excess output over and above 
otherwise contracted volumes. 
As green hydrogen production commences and develops over time, the gas network has the 
capacity and flexibility to provide such a guarantee for blending of hydrogen up to a significant scale of 
production (a 20% blend equates to 11.5 TWh of green hydrogen per annum based on current overall network 
volumes). 
Blending of hydrogen into the natural gas grid would allow flexibility to accommodate varying level of production 
and usage of hydrogen (92 GNI). 
 
For mobility applications, hydrogen stored in the gas grid is unlikely to be used in the medium term. This is 
because hydrogen fuel cell vehicles require a high purity of hydrogen and blending hydrogen with methane in 
gas grids is not advantageous to this, due to currently high deblending costs. 
In the early years of hydrogen development, Government could explore options for hydrogen injection into the 
gas grid where storage solutions are not yet available, and where alternative offtake solutions are lacking. (93 
HMI). 
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Blending represents a viable way to underpin hydrogen developments because it can promote market ramp-up, 
making it available at affordable conditions when demand materialises in end-use sectors (e.g. heating, 
transport, change of appliances in hard-to-abate sectors etc). In the very short term, blending to c. 5% threshold 
(as proposed by EU in the new gas package) would not require major investment into the networks, nor would 
it have implications in terms of safety that cannot be appropriately addressed. De-blending solutions (e.g. 
membranes) can provide further upside, shielding natural gas users from hydrogen blends that cannot be 
accepted (e.g. CNG filling stations) or, conversely, providing hydrogen to dedicated, pure hydrogen users. 
References to technical and economically sustainable blending percentages are included in the aforementioned 
reports, “How to transport and store hydrogen? Facts and figures” 10 and the “Technical and economic 
conditions for injecting hydrogen into natural gas networks report”, as well as the MarcoGaz report12 “Overview 
of available test results and regulatory limits for hydrogen admission into existing natural gas infrastructure and 
end use”. Ireland’s TSO, Gas Networks Ireland, is already actively evaluating the role of hydrogen within their 
system and as stated in their recent engagement document, “Hydrogen and Ireland’s National Gas Network”: 
“Gas Networks Ireland believes hydrogen will play a critical role in decarbonising the gas network and is 
supportive of projects, which aim to deliver hydrogen to energy customers, for end- uses such as space heating, 
transport, industry and dispatchable electricity generation, in a safe and secure manner.” While acknowledging 
that “currently the Code of Operations by which the gas network is operated in Ireland does not allow for the 
injection of hydrogen into the gas network”, their engagement document adds that “Gas Networks Ireland 
believes that the re-use and re-purposing of existing gas network infrastructure is a cost-effective gas 
transportation model”. Accordingly, Gas Networks Ireland is engaging with stakeholders “to outline the main 
areas that will need to be addressed and actions required in order to facilitate the injection, transportation and 
storage of hydrogen on the gas network in Ireland (103 dCarbonX). 
 
Yes, given 
• Blending is a low barrier to entry for the end user if there is a mechanism to purchase green gas certificates 
similar to biogas. This eliminates large capital investment in storage, plant modifications, firefighting 
modifications etc. 
• Low percentage blends <20% by volume does not require the end user to modify combustion equipment, 
network or domestic appliances56. Some industrial processes require <15% and some generation equipment 
requires modification to accept higher blends. It is possible to work with end users of more sensitive equipment 
and processes to agree a maximum blend threshold. 
• Blending into the network on the main transmission ring will ensure the hydrogen is distributed to all areas of 
the grid (dependent on flows and demand profiles) Again, there is a caveat that there is an upper limit on the 
volume of hydrogen that can be blended into the network (especially by energy density), but it could be 
considered a mitigating factor for lack of demand for direct hydrogen usage. This is due to less CAPEX being 
required for the end user to adopt hydrogen for receiving a blend in comparison to using the hydrogen directly 
(104 EIH2). 
 
Blending represents a viable way to underpin hydrogen developments because it can promote market ramp-up, 
making it available at affordable conditions when demand materialises in end-use sectors (e.g. industrial heating 
& electricity generation).  
In the very short term, blending to c. 5% threshold (as proposed by EU in the new gas package23) would not 
require major investment into the networks, nor would it have implications in terms of safety that cannot be 
appropriately addressed.  
De-blending solutions24 (e.g. membranes) can provide further upside, shielding natural gas users from hydrogen 
blends that cannot be accepted (e.g. CNG filling stations) or, conversely, providing hydrogen to dedicated, pure 
hydrogen users.  
References to technical and economically sustainable blending percentages are included in the  aforementioned 
reports, “How to transport and store hydrogen? Facts and figures” and the “Technical and economic conditions 
for injecting hydrogen into natural gas networks report”, as well as the MarcoGaz report “Overview of available 
test results and regulatory limits for hydrogen admission into existing natural gas infrastructure and end use”. 
Ireland’s TSO, Gas Networks Ireland25, is already actively evaluating the role of hydrogen within their system and 
as stated in their recent engagement document,  “Hydrogen and Ireland’s National Gas Network”:  “Gas 
Networks Ireland believes hydrogen will play a critical role in decarbonising the gas network and is supportive of 
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projects, which aim to deliver hydrogen to energy customers, for end-uses such as space heating, transport, 
industry and dispatchable electricity generation, in a safe and secure manner.”  
While acknowledging that “currently the Code of Operations by which the gas network is operated in Ireland 
does not allow for the injection of hydrogen into the gas network”, their engagement document adds that “Gas 
Networks Ireland believes that the re-use and re-purposing of existing gas network infrastructure is a cost-
effective gas transportation model”. Accordingly, Gas Networks Ireland is engaging with stakeholders “to outline 
the main areas that will need to be addressed and actions required in order to facilitate the injection, 
transportation and storage of hydrogen on the gas network in Ireland.” 
In line with hierarchy of use in H2 demand section, ESB suggest that renewable H2 should be distributed in 100% 
H2 pipework and targeted for use in sectors which cannot be electrified.  It is accepted that GNI work cited above 
is essential to prepare for imports of methane blended with H2 from GB. The power sector consumes ~50% of 
the gas in Ireland and there will be challenges, yet to be quantified, dealing with fluctuating %H2 in the gas 
supplied to gas turbines (118 Hydrogen Ireland Associations). 
 
Blending with natural can be used as a means to stimulate demand in the short term. We note that the Irish gas 
network is being prepared for the transport of hydrogen and is capable of carrying hydrogen blends. However, 
a balance in policy should be struck to avoid a long-term situation where hydrogen is blended with natural gas, 
which will undermine the value of hydrogen and lock in applications that will most likely not be relevant in a 
fully decarbonised economy (119 Ørsted). 
 
An alternative, better approach for creating demand for hydrogen is the “H2 valley” model which “combine all 
the elements of renewable hydrogen production, storage and end-use into an integrated ecosystem.” The EU 
calls out H2 valleys as “key to igniting and increasing hydrogen supply and demand” 32and has set out as one its 
priorities, the development of hydrogen valleys. A key advantage is that “Hydrogen valleys can vary in size and 
scope thus proving to be very flexible in adapting to local energy needs.” 
Blending will promote multiple, geographically distributed subscale hydrogen production projects contributing 
little to de-carbonisation as against hydrogen valleys which can achieve economies of scale, achieve efficiency 
of shared infrastructure for hydrogen production, storage and distribution, and target use for sectors that cannot 
be electrified including zero carbon dispatchable generation. (121 ESB). 

 

25 SHOULD THERE BE A LONG-TERM PLAN FOR A TRANSITION OF THE NATURAL GAS NETWORK TO 

100% GREEN HYDROGEN? HOW MUCH OF THE NETWORK SHOULD BE REPURPOSED (SHOULD 

IT BE THE TRANSMISSION PIPELINES ONLY OR INCLUDE SOME OF THE DISTRIBUTION NETWORK? 

SHOULD THE EXISTING GAS GRID WILL BE BROKEN UP INTO SMALLER SEGREGATED SECTIONS 

TO CARRY 100% HYDROGEN IN SOME AREAS? HOW WOULD THIS MEET NEEDS OF END-USE 

SECTORS? WHAT SHOULD BE THE TIMELINE FOR THIS? 

 

The question is inherently tied to Ireland's plans and ambitions for biomethane and the extent to which a 
hydrogen and methane network could co-exist. This depends on the ability of the current gas network to host 
new hydrogen pipelines, whether or not gas distribution in towns and cities required extensive retrofitting, the 
role of heat pumps in electrifying building heat, and the cost of producing biomethane (which increases the 
more you produce and move to more expensive feedstocks), and finally the cost of hydrogen (2 Baringa). 

 
In terms of long-term policy supports, countries including the UK (in the form of ‘Hydrogen Business Models’)10 
are in the process of exploring contract for difference schemes (CfD). The UK is in the process of developing a 
dedicated hydrogen support scheme for projects greater than 5 MW, to meet targets of 1 GW and >5 GW of 
electrolysers in operation by the end of 2025 and 2030. This will be provided through the Net Zero Hydrogen 
Fund and a contract for difference style Hydrogen Business Model (£100m) that provides 10-15 years of support 
for the difference between a project’s ‘strike’ price and hydrogen sales price (7 Source Energie). 
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Yes. All of the networks should be hydrogen ready long before 2050. Some areas of the grid could be segregated 
where production of biomethane is available (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber 
of Commerce and Industry). 

 
The development of Liquefied Natural Gas (LNG) terminals in Ireland is a prospective fossil fuel competitor to 
green hydrogen which poses significant risks to the climate, threatens our ability to meet our international 
climate targets under the Paris Agreement, and would ultimately delay the urgent need to invest in a safe, 
reliable and sustainable energy system. 
LNG is posited to be a ‘clean’ fossil fuel, facilitating a transition to renewable energy supply. This argument is 
false and intentionally omits vital information: while LNG emits less carbon dioxide when it is burned compared 
to oil and gas, it emits methane at every stage of the production chain. Methane is a highly polluting gas, whose 
global warming potential is 86 times that of CO2, over a twenty year period. 
When considering the prospective methane emissions from the four LNG terminals proposed for Ireland, our 
analysis shOWC that this development would be the equivalent of building ten new Moneypoint coal stations, 
in the CO2 production equivalent (NHNA, 2022). 
LNG terminals would also be counterproductive for energy security, increasing our reliance on fossil fuels sold 
to the highest bidder in a volatile global market (Reuters, 2021). Oil and gas supplies are vulnerable to 
unpredictable major societal and geopolitical factors and experience extreme price volatility; natural gas prices 
plunged in response to lower demand during COVID-19 and soared in response to shortage of supply after the 
imposition of sanctions on Russian gas. Building LNG terminals in an attempt to replace Russian supplies of 
natural gas would not support short term energy security as there is a 2 - 5 year lead time for approval and 
construction (Kurmayer, 2022). Furthermore, project promoters would require the infrastructure to be in 
operation for about 30 years in order to make a return on their investment - a duration that is incompatible with 
the 1.5C Paris target (Global Energy 
Monitor, 2022). 
LNG terminals are also proposed to be developed with the long-term goal of being converted to produce green 
hydrogen. However, this is not technically or commercially practicable: 
Technical: Liquid hydrogen (LH) is 90C lower in temperature than LNG, so LNG pipelines and storage tanks used 
for LH would be subject to corrosion, or hydrogen embrittlement (TWI, 2020). LNG process equipment such as 
pumps and vaporisers, required to feed LH to the grid, cannot be converted. 
While storage tanks could potentially be converted, further research is required to understand this (Kollf, 2021). 
Ammonia, another energy carrier, is more compatible with LNG infrastructure, but it is acutely toxic and 
polluting (IEA, 2019). 
Commercial: Liquid hydrogen has a lower density than LNG and therefore a lower heating value per unit volume 
(IEA, 2019). Therefore a LH tank must be two to three times larger than an LNG tank to store an equal amount 
of energy (Kollf, 2021). This makes it far less economical to store LH in a retrofitted LNG tank, even if technical 
barriers to conversion could be overcome (17 NHNA). 

 
As the hydrogen demand and market in Ireland is relatively small compared to the country’s renewable 
resources, transportation and storage infrastructure are vital to delivering the produced hydrogen to the 
markets efficiently. 
On page 16 regarding the “Extending the European Hydrogen Backbone”, the referred report link (EHB_one-
pager_210624.indd (gasforclimate2050.eu)) is old. There is a new report and interactive maps were published 
in June, 2022. Moreover, Ireland should push this backbone forward to be operational before 2040, as well a 
domestic backbone. In order to do so, Ireland may need to plan and start the necessary work soon in the coming 
years. A reference could be UK on-going Hydrogen transport and storage infrastructure - A consultation on 
business model designs, regulatory arrangements, strategic planning and the role of blending with the closing 
date on 22 November 2022 (www.gov.uk/government/consultations/proposals- for-hydrogen-transport-and-
storage-business-models) (20 OWC). 

 
This will require a total rethink of the gas grid and a potential expansion, why not keep the grid as is and change 
the fuel to SNG? The repurposing of the network also means repurposing every device attached to it for any 
meaningful volumes, the use of the distribution system may require disproportionate changes to attached 
equipment on the branch, its best kept to transmission for now, if a pure blend is supplied. A trial could be 

http://www.gov.uk/government/consultations/proposals-
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attempted (to break up grid into smaller sections sic), Mullingar meets the criteria, its effectively an island (22 
Aergaz). 
 
In relation to a 100% transition to green hydrogen natural gas pipeline we would revert to our response to 2.2 
and what a scenario based analayse might conclude when considering a net- zero energy system for Ireland. 
Also considering what the hydrogen blends of the wider European network might dictate. Over the short term 
allocating small sections of a local distribution network for transition would be beneficial in order to facilitate 
demonstration projects for small industry clusters and possibly some associated local domestic deployment. This 
would build confidence and knowhow for end-users and the developers. Over the medium term conversion of 
larger sections of the network at strategic locations will be required where a local baseload demand requiring 
high levels of hydrogen production has been identified. Also areas where there is high renewable generation 
capacity facilitating large quantities of green hydrogen production at low cost, or where renewable generation 
sites cannot be accommodated by the electrical grid but the natural gas grid can (27 BOC). 

 
We are supportive of long-term planning for managing the gas grid to accommodate the various objectives in 
Ireland’s CAP. We ask DECC to consider this in a holistic manner, taking account of the fact that some of the gas 
grid could be repurposed for hydrogen, some may be required for CCS- enabled gas supply, and some may be 
decommissioned. Each of these eventualities will take place in different scenarios and time horizons and will 
need to be managed appropriately. 
With regard to hydrogen specifically, we understand that Gas Networks Ireland is undertaking a review of the 
gas network to determine the viability of repurposing it and to what extent. Initial indications are that the 
distribution network which is polyethylene based can be repurposed to carry 100% hydrogen, however, because 
the transmission network is steel based, it cannot be repurposed to carry 100% hydrogen. We would welcome 
the release of further, detailed information from Gas Networks Ireland regarding the suitability of the network 
for repurposing so that stakeholders can consider whether it would be feasible to repurpose. The release of this 
information would be in line with action 169 from CAP 2021. 
Given end-user gas needs, we would anticipate practical difficulties in transitioning parts of the gas grid over to 
hydrogen in the short-to medium-term until full rollout of lower-carbon alternatives takes place. Early-stage 
projects are likely to have a need for a purpose-built, dedicated, located hydrogen network. Therefore, we ask 
the Department to consider the legal and market framework for hydrogen network operators in Ireland, as 
required by the proposed EU Decarbonised Gas Package. We also request that consideration is given to whether 
Gas Networks Ireland, given its experience could provide a service to construct and operate these dedicated 
networks (28 Bord Gais). 

 
Yes. Ultimately all of it. But in the short run creating local Hydrogen networks will allow an incremental shift to 
occur. This should start as early as possible, with towns such as Sligo, Shannon, Galway and Limerick acting as 
pilot areas (29 Chambers Ireland). 

 
Codema recognises a role for developing a future gas transmission network compatible with green hydrogen. 
This must include planning for future decommissioning of the gas network where it currently serves space 
heating and hot water needs in the residential, commercial, and public sectors, while simultaneously examining 
the potential for dedicated hydrogen pipelines to serve hard to decarbonise end-uses. This is an important route 
to investigate to minimise delayed climate action and risk of not aligning with carbon budgets, in comparison to 
research and investigation into raising blending thresholds in the gas network. 
According to the SEAI National Heat Study 6, the most cost-effective, and lowest cumulative emission pathways 
for decarbonisation of the heat sector involve significant scaling back of the gas distribution network serving the 
residential, commercial, and public sectors on the path to 2050. Phase out dates for use of fossil fuel boilers are 
in the 2026 - 2035 time range to allow us to meet decarbonisation targets. Consequently, decommissioning of 
the fossil gas distribution network serving these sectors should also be planned in a comparable time frame. 
Planning for future decommissioning of the gas network where it currently serves space heating and 
hot water needs in the residential, commercial, and public sectors, while simultaneously examining the potential 
for dedicated hydrogen pipelines to serve hard to decarbonise end-uses is an important route to investigate 
further to minimise delayed climate action and risk of not aligning with carbon budgets, as opposed to 
investigation of how to raise the blending thresholds in the gas network. 
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In line with analysis conducted as part of the SEAI National Heat Study, phase out dates for use of fossil fuel 
boilers are in the 2026 - 2035 time range to allow us to meet decarbonisation targets. Consequently, 
decommissioning of the fossil gas distribution network serving the residential, commercial, and public sectors 
should also be complete in a comparable time frame.  
Repurposed Network: SEAI National Heat Study analysis that shows that in scenarios where we are most likely 
to meet our carbon budgets, grid connected gas use by declines around 60-75%, highlights that careful strategic 
consideration is given to the extent of any future hydrogen network. Due to emissions lock-in risks associated 
with hydrogen blending, scenarios where the gas grid is broken up into smaller segregated sections carrying 
100% hydrogen to hard to decarbonise end-uses merits further investigation. 
In recent times, the potential to use existing gas networks to transport green hydrogen (hydrogen produced by 
electrolysis using green electricity) has been discussed as a possible solution for decarbonising space heating 
and hot water preparation (<100°C). There are several factors that will not make this possible in the short to 
medium term and makes adopting in the long-term challenging. Some of these uncertainties which make green 
hydrogen adoption challenging include: 

● Suitability of existing pipework for transporting H2: High pressure steel pipework (>7 bar 26) which 
represents approximately 4.5% of the gas grid in Dublin is vulnerable to Hydrogen embrittlement 
(where H2 diffuses into surface flaws in the pipework, reducing ductility) which causes cracking and 
failure of the pipe network, valves, and fittings (the location of all fittings may not always be apparent 
in infrastructure that is buried underground). High pressures are believed to increase the likelihood of 
these failures and hence high-pressure steel networks are not considered suitable for transporting H2. 
Older, lower pressure pipework 
may also be constructed from steel or iron and may also be prone to hydrogen embrittlement if the gas 
pressure is high enough; this likelihood is reduced somewhat if mild steel is used for the pipework. 
While hydrogen has more energy per weight than fossil gas, it has a lower energy per mole. This would 
result in the pressure in the gas network to be increased threefold to provide the same energy capacity 
and hence increase the likelihood of pipe failure caused by embrittlement. This required increase in 
compression also means that a threefold increase in compressors resulting in increased 
energy/electricity used to compress the gas would be 
required as well as ensuring pressure ratings of all pipework is not exceeded to avoid critical network 
failure. 
● Suitability of Polyethylene pipework (used for pipelines less than 7bar pressure) for transporting H2: 
Polyethylene pipes are not prone to H2 embrittlement in the same way that steel pipes are, but PE 
pipes are more porous than steel pipes. These hydrogen-porous pipes represent 95% of the gas network 
in Dublin. The porosity of such pipes may also be exacerbated by the molecular size of hydrogen 
molecules - hydrogen is the smallest size molecule that exists, and hence is one which diffuses easily 
through materials. This can create problems in terms of safety particularly when it comes to elements 
within buildings but also creates another possible issue in that the Hydrogen itself has a global warming 
potential as discussed previously. A permeation coefficient of 2.10-17 Nm3.m-1.s-1.Pa-1 for PE 
membranes when 
transporting pure Hydrogen has been quoted in a report investigating Poly Pipes for 
Distributing Mixtures of H2 and CH4 28. 
● Safety is again a concern due to H2 being odourless and the difficulty in attaching an odour to a gas 
which cannot be detected with current sensors installed in boilers. This presents a significant safety 
issue as H2 is an explosive gas with a much higher flame rate than fossil gas. Converting electricity to 
H2 is about 60 - 70% efficient; converting H2 to heat is about 90% efficient giving an overall electricity-
to-heat conversion efficiency of approximately 60% even when excluding leaks from the pipe network. 
Alternative heating methods have far higher 
efficiency. For example, the current large scale DH networks in Dublin have an average efficiency of 
460% (almost eight times more efficient than using hydrogen boilers) (31 Codema). 
 

This would make sense as some parts of the network are newer but blending is a quicker way of growing 
hydrogen than trying to go 100% in the network, it will be years before blends have gas network issues (32 and 
84 Constant Energy). 

 

• Methanation of hydrogen to use the existing gas grid without modification is worthy of 
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further study.  

• The entire natural gas grid could transition to 100% hydrogen however without an accompanying 
demand reduction this may lead to the need for massive expansion of the gas grid to offset the lower 
energy density of hydrogen when compared to natural gas. A full economic analysis of this should be 
performed to ensure that any transition to 100% hydrogen grids is fully accompanied by direct 
electrification of existing gas heating loads where possible. 

• Sub-sea or sub-terranean Hydrogen storage important and requires investigation as it can be managed 
in a non-visually intrusive way which minimises consenting challenges. 

• Long term storage at sea (submarine) is desirable in depleted gas fields or salt caverns (36 DP Energy). 
 

The extent to which the gas grid transitions to 100% green hydrogen should be dictated primarily by the volume 
of hydrogen demand and the geographic separation between hydrogen production and demand. Central to this 
decision is a robust cost benefit analysis and business case in line with supporting the Climate Action Plan. 
In the early stages of the industry where both decentralised hydrogen production and demand exist alongside 
significant natural gas use, there is limited scope to transition to a 100% green hydrogen network. But as 
hydrogen demand increases and both production and consumption are more centralised, the role for sections 
of the gas network to transport 100% green hydrogen increases in importance. From a centralised perspective, 
utilisation of 100% hydrogen networks/pipelines reduces uncertainties around transport of hydrogen whilst 
providing the volume required to justify investment and conversion costs. 
Whilst hydrogen’s ability to achieve sector coupling is a key strength for its utilisation in the energy transition, it 
increases energy system planning complexity. Any decision on repurposing the gas network should be in 
consultation with existing customers who will be impacted, particularly as gas fired power plants, as well as Gas 
Networks Ireland (43 Energia). 

 
Energy Cork believes that the early development of Green Hydrogen infrastructure in the Cork Region will be an 
important step in the overall development of a Green Hydrogen network in Ireland. To this end, we are 
proposing the development of an Important Project of Common European Interest (IPCEI) in the Cork Region 
focussed on the Green Hydrogen sector. 
We are pleased to enclose a Working Draft discussion document with the development of a Green Hydrogen 
IPCEI in mind and would be pleased to discuss this in more detail. This is part of a wider Carbon Neutral Cork 
ambition. Energy Cork believes that the Cork Region, with Cork Harbour at it’s centre, is ideally positioned to 
become a Carbon Neutral Region, incorporating and enabled by offshore renewable electricity generation and 
green hydrogen production and storage. Cork has all the necessary building blocks to establish such a Carbon 
Neutral Region namely: 
-abundant onshore and offshore renewable energy resources, with renewable energy developers actively 
planning multi-GW green electricity projects in the Region 
- a demand for Green Hydrogen in industry, power generation and transport sectors in the Region 
- a number of hydrogen production facilities being developed in Cork 
- an established gas transportation infrastructure in the Region 
- potential storage locations for Green Hydrogen in the Region 
- a vibrant community of energy professionals, research institutions and industry 
Cluster (44a Energy Cork). 

 
Yes, a long-term vision needs to be developed to map out the pathway for decarbonising the existing gas 
network. Initially, the entirety of the existing gas network could be repurposed to take a percentage of hydrogen 
(possibly up to 20%). Segregated areas of the network should also be targeted to convert to 100% hydrogen. 
This should be in the form of localised hubs close to green hydrogen production and large industrial end users, 
with the plan to expand out the network from there as more industries/end users convert to hydrogen. This 
should be implemented by 2030 (47 Fingleton White). 

 
We are mindful of the significant increased cost associated with hydrogen injection into the gas grid. Given that 
future green hydrogen demand will likely be focused on particular sectors, the CRU should closely examine the 
risk that hydrogen development is cross- subsidised by customers who will do not stand to benefit from this 
decarbonisation measure. 
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We do not consider that GNI’s hydrogen development warrants a standalone allowance given these 
uncertainties and risk of cross-subsidisation (49 Friends of the Earth). 
 
Research, development and investment should be prioritised into how to best store hydrogen, and to identify 
appropriate locations and infrastructure development needed. Investigations should take place in how to 
convert existing fossil gas storage infrastructure into hydrogen storage infrastructure. 
- Most hydrogen should ideally be produced close to where it is used or stored. For example hydrogen could be 
produced near marine refuelling and aviation refuelling stations. It could be produced near hydrogen storage 
facilities from where it is 
converted back to electricity. For this reason, large scale hydrogen transportation infrastructure should not be 
needed (54 Green Party Energy Policy). 
 
HUI believes there should be a long-term plan for a transition of the natural gas network to 100% low carbon 
hydrogen. It is possible, however, that this will require more infrastructure replacement than currently 
anticipated and therefore the plan should allow for gradual transition and hold contingency when problems are 
uncovered. 
HUI is not expert in pipeline transmission networks, but it does seem a sensible proposition for the existing grid 
to be broken up into smaller segregated sections with the ability to isolate them one from another. At some 
stage, a 100% hydrogen network should be tested and if successful, rolled out. This development will have to be 
carried out in consultation with end-users on the network section concerned (55 and 56 Hydrogen Utopia 
International). 
 
The large-scale use of low-carbon hydrogen in an energy system to enable the decarbonisation of a country’s 
energy system has not been attempted or achieved anywhere in the world. Challenges exist with respect to the 
cost effective and safe production, storage, transportation, and consumption of hydrogen. Equally, many of 
these are currently being addressed by both innovative technologies and the market. Therefore, the state-of-
the-art is in constant advancement from multiple areas of the low-carbon hydrogen eco-system. 
Low carbon green hydrogen can also be used as a feedstock with nitrogen or (reduced) carbon dioxide in the 
production of ammonia and higher value chemicals such as methanol or formic acid. These technologies can 
replace the current carbon and energy intensive ammonia (Haber-Bosch) and commodity chemical production 
routes with minimal carbon emissions, potentially contributing to net removal of carbon (59 IERC/Tyndall). 
 
Integrated solutions for the production, supply, transportation and storage of hydrogen will reduce both 
operational and commercial risk for a new hydrogen supply chain in Ireland. As outlined earlier, we see potential 
in this decade for green hydrogen to be used as a feedstock in the production of LCLF or fuel switching to meet 
internal refinery energy demand. As demand grows into the next decade positioning production adjacent to 
diverse supply nodes or storage opportunities will offer best flexibility as described in the energy hub concept. 
In the longer-term, economics will determine the pathway for supply. Implementation of strong regulatory 
framework complemented with incentives for the supply and storage, including the development of 
infrastructure for hydrogen, will be needed. Incentives will de-risk investments and accelerate the development 
of hydrogen (62 Irving Oil). 

 
It is reported that most part of the existing natural gas grid is capable of transferring hydrogen, and it will be 
possible to bring it up to 100% hydrogen. Considering the current geopolitical instability, a transition may be 
considered a high priority (63 Islandmagee). 

 
Hydrogen will be a by-product of Ireland’s wind energy production which will be more than adequate to supply 
electric power more effectively than a gas-system (64 KFO). 
 
We would defer to GNI for this section. We have the following comments: 
- The climate action plan calls for low emissions gasses including biomethane / renewable natural gas. We would 
expect that RNG remains in the mix to 2050 and beyond. 
- Sections of the grid could be repurposed for 100% - for example as a transport pipeline to connect with the 
European Hydrogen Backbone (67 Nephin Energy). 
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Liquefied hydrogen (LH2). 
It is not feasible to “repurpose” any proposed LNG terminal, beyond using the site and possibly some of the 
utilities. LNG and LH2 are distinguished by different operating temperatures, different refrigeration 
requirements, different material of containment suitability and likely different storage vessel configurations. 
Compounded with additional safety requirements, LH2 is not a “drop-in” substitute for LNG.  
Electrolyser market. 
Again, as has been pointed out in the Consultation Paper, electrolysers are scaled up by adding elements in a 
stack. Hence a large electrolyser capacity is represented by many electrolytic cells. A consequence of this is that 
manufacture of electrolysers is favoured by economies of scale. Any of the mooted “gigafactories” for 
electrolytic cells could provide a very large range of electrolysers. Hence, the likely opportunity for an Irish 
manufacturer, even for niche applications, is weak (69 Noel B Duffy). 

 
There should absolutely be a plan to enable a transition of the natural gas network to accommodate green 
hydrogen, although the extent to which the network is repurposed will depend on the use, production and 
timescales envisioned by Government, GNI, Bord Gais and end users (72 RWE). 
 
Must avoid lock in of gas infrastructure and new infrastructure or storage for hydrogen should as much as 
possible remain in public ownership and control in order to ensure the policy flexibility which will be needed in 
order to meet our climate change commitments (73 Senator Alice Mary Higgins). 
 
Research, development and investment should be prioritised into how to best store hydrogen, and to identify 
appropriate locations and infrastructure development needed.  Investigations should take place in how to 
convert existing fossil gas storage infrastructure into hydrogen storage infrastructure. 
Most hydrogen should ideally be produced close to where it is used or stored.  For example hydrogen could be 
produced near marine refuelling and aviation refuelling stations.  It could be produced near hydrogen storage 
facilities from where it is converted back to electricity.  For this reason, large scale hydrogen transportation 
infrastructure should not be needed (75 Sonia Hecius). 
 

 
In terms of 100% (green) hydrogen distribution, please also see response to question 11, for outline description 
of an energy system involving hydrogen storage and (repurposed) pipeline distribution which is more efficient 
(from an energy consumption perspective) and/or at least more resilient than ‘direct’ electrification alone. 
The range of issues asked in this question are extremely complicated and inter-related. Furthermore, considering 
these matters robustly is intertwined with planning the electricity and gas systems in a holistic and integrated 
way. Therefore, our primary recommendation is that, as a matter of priority, a comprehensive, intensive 
programme of strategic, integrated system operator-led whole energy system planning of diverse scenarios and 
decarbonisation transition pathways – across gas, electricity and, to the extent applicable, heat networks, with 
appropriate government/regulatory oversight and industry input – is scoped, commenced and sustained, to 
inform options (on networks, markets, etc.) so as to provide a firm evidence base for future policy decisions. 
In considering a transition plan for the gas network, it is important that the hydrogen strategy in Ireland is 
compatible with and adaptive to developments in GB, particularly given Ireland will become increasingly reliant 
on gas imports from GB over the short to mid-term as the Corrib field continues to deplete, and while indigenous 
green hydrogen production is ramped up. 
MEL, as the operator of the gas interconnector connecting NI and GB, is collaborating with GNI and National 
Grid to develop a roadmap for the transitioning of the Moffat gas interconnector to hydrogen blends in the 
future. While a final decision on introducing hydrogen blends into the GB National Transmission System (“NTS”) 
has not yet been taken, National Grid is carrying out preparatory work to facilitate any potential future decision 
via its ‘FutureGrid’ project. 
National Grid has also indicated that they will seek to align with the EU Hydrogen and decarbonised gas market 
package, which has proposed a requirement to accept by 1 October 2025 a blend of hydrogen and 
interconnection points,11 although this does not necessarily mean that physical blending will occur by 2025. 
Under their ‘Project Union’, National Grid are preparing to develop a 100% hydrogen backbone on the NTS 
before 2035 with a phased transition of the rest of the enduring NTS by 2045. 
It is essential from the point of view of maintaining security of Irish (and Northern Irish) energy supply over the 
short to mid-term, that both jurisdictions on the island of Ireland are in a position to accept hydrogen blends 
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across Moffat, emphasising the importance and urgency of network and downstream user readiness, regardless 
of what strategy Ireland chooses to employ with regards indigenous blending. We do not believe this would be 
inconsistent with the ambition for Ireland and Northern Ireland to become leading producers of green hydrogen 
or net exporters, whereas preparing to accept hydrogen blends from GB should act as a catalyst to ensure the 
work required to achieve this ambition is urgently progressed (and avoids a perverse scenario, where a zero-
carbon gas may need to be deblended from the imported gas supply). Furthermore, the risk that imported 
hydrogen blends could saturate indigenous blending capacity needs to be considered and factored into system 
planning considerations. 
In addition to Moffat interconnection coordination, MEL see similar benefit regarding South- North gas 
interconnection co-ordination, in the context of gas interconnection between NI and Ireland being critical to 
maintaining security of supply in NI in the near- to mid-term, with increasing potential to be similarly critical to 
Ireland in the longer-term linked to the benefits of NI-based gas (including underground hydrogen) storage. 
We strongly recommend, therefore, that formal, structured engagement regarding NI/Ireland interconnection 
– involving relevant government departments, regulators, TSO’s – is established, with initial discussions to do so 
commenced as soon as possible (80 Mutual Energy). 

 
The CRU supports a target of full decarbonisation of our national energy base. Aligned with this full transition of 
the entire national gas network’s infrastructure would be a means to deliver this. The decision and steps to 
achieve this will be market, system operator and policy driven. It should be noted that the approach to blended 
and 100% hydrogen would most likely have differing implementation paths as applied to the existing gas 
networks. On the horizon is the necessity to receive up to 5%1 hydrogen from our primary gas supply source – 
the interconnectors from the UK. This adjusted supply is the dominant gas feed volume nationally, as the Corrib 
field supply continues to decline year on year. Therefore, this would uniformly adjust the entire networks as the 
transmission system feeds all 34 distribution networks across the country. Therefore, all current gas users, may 
potentially undergo this step change at once. 
With regard to indigenously generated hydrogen, this may develop in many locations driven by wind assets or 
other factors. Thus, its availability for injection may be better suited for individual distribution or part-
distribution networks and driven by other factors. The ability of the installed customer base, particularly for 
100% hydrogen, to operate with the changed fuel will present a major input to decision-making. In summary, 
blending may be applied in a more uniform pattern but 100% hydrogen application will potentially be more 
ground-up in nature with the national transmission system being the last element to transition. The gas operator 
Gas Networks Ireland will be key to determining which of the asset base is more suited to transition (86 CRU). 
 
Should there be a long-term plan for a transition of the natural gas network to 100% green hydrogen? Yes, 
this is under development in both the EU12 and also in the UK 13 . Given a practical blending limit of 20% by 
volume, it is crucial that the earliest feasible transition to 100% green hydrogen is planned for. Again, as noted, 
the essential Irish national policy context is the requirement to phase out all unabated fossil methane use, 
consistent with the national statutory framework of stringent and rapidly declining GHG emissions budgets. 
Given the priority of direct electrification, the relative role of both gaseous and liquid fuels in the overall national 
energy system is likely to decline. Thus, in addition to targeted repurposing of methane pipeline infrastructure 
for 100% hydrogen, some planned retirement/decommissioning of existing gas infrastructure may also become 
appropriate. 
How much of the network should be repurposed? Should it be the transmission pipelines only or include some 
of the distribution network? Should the existing gas grid be broken up into smaller segregated sections to 
carry 100% hydrogen in some areas? Future hydrogen networks are likely to be implemented in different 
pathways, and these vary from: 

• large-scale, pan-European backbone transmission infrastructure primarily based on 
repurposed methane gas networks, 
• to regional distribution cluster-like systems handling hydrogen supply and demand 
in closer geographic proximity 

The pathways taken for re-purposing gas infrastructure for hydrogen will be conditional on: 
1. the presence of loop (parallel) lines in existing methane natural gas pipeline systems, so that at least one leg 
could be repurposed to 100% hydrogen, 
2. ensuring continuity of methane gas supply to consumers during the conversion 
phase to pure hydrogen and/or direct electrification of end use, 
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3. hydrogen market uptake in the area serving a 100% hydrogen corridor. 
The European Union Agency for the Cooperation of Energy Regulators (ACER) has completed a comprehensive 
report published in July 2021 on Transporting Pure Hydrogen by Repurposing Existing Gas Infrastructure, whose 
findings are consistent with the preceding. 
In planning to repurpose the Irish methane gas network, it will be important for Irish society to make early 
strategic decisions on the pathway of future methane consumption: specifically how quickly fossil methane 
consumption will be ramped down, and whether there will be any fossil methane usage that continues 
indefinitely. In general, the latter can only plausibly be considered in cases where CCS is both technically practical 
(thus, restricted to large-scale industrial heat, electricity generation, or so-called “blue” hydrogen production) 
and likely to be cost-effective (virtually impossible to assess in times of extreme geo-political volatility); and even 
then would be associated with persisting security-of-supply risk. This is also 
intrinsically linked to the strategic approach to the potential expansion of domestic 
“renewable” methane production (bio- and synthetic). In the near term, such renewable methane can directly 
substitute for fossil methane, but if there is a strategic plan to repurpose the methane network for 100% 
hydrogen progressively, then it will be necessary to develop a clear strategic pathway for continuing the use of 
such renewable methane. 
Additionally, Ireland has significant off-grid consumption of gaseous fossil fuels (propane, butane, and some 
methane, primarily in the form of LNG), which also has to be decarbonised as a matter of urgency. This should 
be considered in the overall context of methane network repurposing. 
How would this meet needs of end-use sectors? Re-purposing the methane gas network to transport green 
hydrogen can potentially allow all end-use sectors connected to or in close proximity to the network to access 
hydrogen. However: one particularly challenging end use is industrial cement production. While, in principle, 
hydrogen can substitute for methane in providing heat energy input to this process, that would still leave very 
significant process emissions of CO2 (from limestone calcination) unabated. Accordingly the hydrogen strategy 
should ideally also lay out a pathway for full decarbonisation of the cement sector also. This likely will involve a 
combination of measures to shift away from conventional cement usage where feasible (e.g., the use of cross-
laminated 
timber in place of concrete and steel) and perhaps alternative cement formulations with significantly reduced 
process emissions (e.g. pozzolanic materials substituting for limestone). But if it is proposed that there should 
be use of CCS to address process emissions in Irish cement production, then that potentially raises a case for 
continued end use of methane fuel also (fossil and/or renewable). In any case, it will be important to address 
these issues in an integrated way with any strategy for repurposing the methane network. 
What should be the timeline for this? The timeline for conversion will be driven significantly by the demand for 
green hydrogen and the EU Hydrogen Strategy highlights this. However, in Ireland, the timeline for the transition 
of the infrastructure will be primarily informed by Ireland’s stringent domestic carbon budget programme and 
the change in demand for particular energy carriers as various end-use sectors and sub-sectors decarbonise in 
different ways. The electricity generation sector is currently the largest end user of fossil methane, used to 
provide for firm generation, complementary to variable renewable sources. However, as progressively deeper 
decarbonisation is required in electricity generation this will progressively require even this usage of methane 
for firm generation to be displaced. Given a current national strategy to migrate to an energy system using close 
to 100% domestic renewable energy, this requirement for firm electricity generation will likely have to be met 
primarily via green hydrogen (provided that sufficiently large-scale hydrogen storage proves technically 
feasible). In any case, on the basis of the current statutory carbon budget programme (2021- 2035) the timeline 
for full repurposing and/or decommissioning of Irish methane gas infrastructure appears unlikely to extend 
beyond 2035 (87 Engineers Ireland). 

 
There are a number of projects demonstrating proof of concept for using existing infrastructure for this purpose. 
Ireland’s gas network is one of the safest and most modern ‘hydrogen-ready’ gas networks in Europe with blends 
of up to 20% hydrogen currently acceptable within the existing gas network and used in existing appliances with 
minimal disruption and upfront cost to customers. Pure 100% hydrogen can be facilitated in the Irish network 
with some modifications (89 ERM/SFPC). 

 
Given investments in CNG stations will not have returned their full potential within this decade, it would be good 
to have hydrogen (H100?) supplied at these stations to support the fleets that choose to invest in FCEVs and 
potential tankers to supply non road mobile machinery (NRMM) on construction sites and quarries (90 FTAI). 
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Yes, there should be consideration given to the possibility of a 100% green hydrogen national gas network. 
However, such a possibility is long-term and unlikely to be realised until the 2040’s. In the meantime, Gas 
Networks Ireland believes that as much green hydrogen (and other renewable gases) should be used to displace 
natural gas gradually until the gas network has been decarbonised. The gas network is a fully integrated, unitary 
network, elements of which operate at different pressures (transmission & distribution). For cost efficiency and 
resilience, the network should continue to operate in that mode and the introduction of renewable gas blends, 
including green 
hydrogen, should not be viewed or managed pressure-tier specific, but should physically permeate the entire 
network. This would not preclude the operation of “nominal” flows or markets nor would it require same. Over 
time as green hydrogen emerges at scale, dedicated 100% hydrogen networks may be developed to serve 
hydrogen clusters or valleys and these will need to design-in sufficient security of supply and resilience features 
of their own to operate on a stand-alone basis. As and when more general areas of the network later evolve to 
100% hydrogen transportation, it will likely be preferable to reintegrate these island networks for enhanced 
resilience and cost efficiencies. On both the EU and Irish stage, there is now a clear recognition that achieving 
net-zero requires the complete decarbonisation of our energy system, and that gas networks will need to be 
decarbonised. The Climate Action Plan 2021, published on 4th November 2021, affirms that “scenarios for net-
zero emissions by 2050 include a potentially significant role for the use of zero- emissions gases (in particular 
biomethane and green hydrogen) and, in planning for the longer-term, we must ensure that they can meet their 
full potential”. Gas Networks Ireland is committed to supporting Ireland’s ambitions to achieve net-zero 
emissions no later than 2050. We believe that Ireland’s gas transmission and distribution network can and should 
play a central role in Ireland’s future clean energy and hydrogen economy and Gas Networks Ireland is ready to 
deliver. We are currently:  
• Preparing the existing gas network to accept hydrogen/natural gas blends from the UK; 
• Preparing for the injection of green hydrogen at appropriate locations into the gas network (in doing so, 
supporting the development of the offshore wind industry in Ireland). In the future, Gas Networks Ireland 
believes that Ireland’s gas network will be the lynchpin in Ireland’s hydrogen economy, by: 
• Connecting hydrogen production, storage and end-users within hydrogen clusters as they emerge at port 
locations around the country; 
• Linking hydrogen clusters with each other and with other hydrogen demand end-users via dedicated hydrogen 
networks 
• Securing energy system resilience through medium term and long-term inter-seasonal storage and/or the 
import/export of green hydrogen through the repurposing of one of the interconnectors with the UK, enabling 
access into the UK and European hydrogen networks; and,  
• Enabling the optimisation and full exploitation of renewable electricity generation forms in Ireland by utilising 
excess generation that would otherwise be curtailed to produce green hydrogen for onward use on the gas 
network. In order to determine the pathway to maximise the potential of the natural gas network to 100% green 
hydrogen, a strategic ‘phased’ approach to the development of the hydrogen economy should 
be deployed to set out measures (and timelines) in the hydrogen strategy and the upcoming Climate Action Plan 
2023 to deliver on these phases. 
• 2022 – 2025 Phase one could include preparing the existing gas network ready to accept blends of 
hydrogen/natural gas at the Moffat Interconnection Point and accept green hydrogen injection at certain points 
on the gas network. The requirement to prepare for blends entering the Irish gas network at Moffat will drive 
the safety and regulatory changes required to support the development of a hydrogen economy in Ireland. 
• 2023 - 2030 Phase two could explore the development of hydrogen clusters, including the production, storage, 
transport and end-use of green hydrogen around some key ports or other appropriate locations. GNI will be 
required to build its case for safely using green hydrogen blends on its networks. This will be determined through 
leveraging international experiences like those in HyDeploy, UK, and existing industry/ academic research 
studies. One of the actions associated with the Governments Climate Action Plan 2021 was for Gas Networks 
Ireland to evaluate the impacts of green hydrogen blends on its gas networks as well as end users. To this end, 
Gas Networks Ireland would encourage that the outcomes from the research work are used to prepare and 
mitigate for any impacts associated with hydrogen blends, initially through small scale pilot programmes with 
customers/ end users. The aim of which will assist scaling up in a graduated manner, to larger hydrogen clusters. 
The development of common infrastructure (existing and repurposed gas networks) should be central to this. 
Hydrogen infrastructure established under a regulated asset base will be central to the development of 
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hydrogen clusters. It will be really important to spread the cost of common hydrogen storage and networking 
infrastructure across all future potential customers in a cluster and not penalise the first mover with high 
infrastructure costs. • 2030 – 2035 Phase three could see hydrogen networks developed to link these clusters, 
providing resilience to the energy system and access to decarbonisation for gas dependant customers not in 
proximity to the clusters.  
• 2035 – 2040 Phase four might then look at what needs to be done to enable the export of green hydrogen, via 
repurposing one of the existing gas interconnectors, providing access to the UK and European hydrogen 
networks (92 GNI). 
 
As noted in the pre-consultation document, there are potential clusters of hydrogen demand in several areas of 
Ireland (for example, oil refining and power generation in Cork Harbour). Development of a geodatabase of 
potential hydrogen production and demand sites as well as transportation and storage infrastructure would be 
invaluable to inform a hierarchy of use and to support targeted incentives to optimise deployment of hydrogen 
technology, and potentially prioritise certain areas for new or upgraded hydrogen networks capable of carrying 
100% hydrogen. This could lead to the realisation of hydrogen “valleys” as set out in the 2022 European 
Hydrogen Backbone study. Early action on network upgrades to deliver the backbone will be required to support 
the development of these clusters. A geodatabase incorporating some of these elements is under development 
by the H-Wind project. From H-Wind’s preliminary results of an assessment of the levelized cost of hydrogen 
production from offshore wind farms, the area off the west coast of Ireland has the highest wind energy (and 
hydrogen) potential. However, due to its high water depths, the levelized cost of hydrogen is lower off for 
production sites off the east and south coasts. The H-Wind team will submit these findings for scientific peer 
review in September 2022 (94 H Wind). 
 
Recent EU policy proposals have provided an indication as to how existing gas infrastructure could be 
repurposed along with the development of new infrastructure for 100% hydrogen. The European Commission’s 
proposed gas package not only aims to facilitate the integration of renewable and low-carbon gases into the 
existing gas network, but also outlines the conditions for natural gas infrastructure to be reused for hydrogen. 
It includes measures to enable cost-effective, cross-border hydrogen infrastructure and a competitive hydrogen 
market. The proposed revision creates a level playing field based on EU-wide rules for hydrogen market and 
infrastructure and removes barriers that hamper their development. 
Gas Networks Ireland have proposed that the grid could be repurposed to allow for 100% green hydrogen. This 
is a long-term project and would unlikely be realised until the 2040’s and beyond. Over time as green hydrogen 
is produced at scale, it is possible that a dedicated 100% hydrogen network may be developed to serve hydrogen 
clusters or valleys. Over time these hydrogen networks could be integrated for enhanced resilience and cost 
efficiencies and later potentially linked with the general gas network (95 IBEC). 

 
Yes, a long-term plan would motivate investments in green H2 generation. And yes, the long-term plan should 
bring towards a fully decarbonised system not relying on NG at all (101 SGS). 

 
The transition of the natural gas network to a 100% (full) hydrogen network must also take into consideration 
the possibility to: 
• keep (a small part) of the gas network operative to be able to transport methane, to which potential 

future Carbon Capture & Storage (CCS) facilities might crack the methane to hydrogen for use in the gas 
grid infrastructure and the CO2 exported. This could also be applied (making imported fossil natural gas 
potentially compatible with net zero in the medium-long term, however this depends on energy security 
concerns and facilitating the use of imported fossil fuels); 

• develop other green gases such as biomethane, which is already fully compatible with the gas network 
and with promising developments in terms of potential, economics, environmental benefits and cross-
sectoral economic advantages (agriculture, waste industry etc.) The repurposing of the transmission 
network should proceed aligned with the repurposing of the distribution assets once the DSOs have fully 
identified and assessed the potential and the possibilities as to where hydrogen would be utilised. In this 
regard, it is recommended to refer to studies/projects developed by DSO UE association and THUGA, a 
German DSO which is very active in developing their networks for hydrogen. 

An appropriate way to identify these possibilities could be represented by the DSO’s involvement (e.g. via 
dedicated sessions or consultations) in the TSO’s network development plans drafting (e.g. gathering data on 
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DSO’s envisaged hydrogen switching programme and thus coordinating upward/downward grids 
developments). The segregation of the existing gas grid into fully dedicated hydrogen branches could represent 
an evolution to serve dedicated areas (e.g. hydrogen valleys or clusters). 
This process should be carefully evaluated and implemented to take care not only of the prospective hydrogen 
customers’ needs, but also of the actual/ongoing natural gas users (e.g. via appropriate re- connections plans). 
In summary, the needs of both end-use sectors (hydrogen and natural gas) should be duly reflected when 
planning segregation/repurposing strategies (including compatible timelines, ensuring no customers would 
remain without energy). The aforementioned ongoing assessment and interaction by Gas Networks Ireland with 
various stakeholders on the future blending of hydrogen within its network is a vital step towards realising 
Ireland’s future hydrogen economy (103 dCarbonX). 
 
This will require review of the outputs of the GNI assessment in terms of grid capability (110 New Fortress 
Energy). 
 
Part of the gas network should be transitioned to 100% green hydrogen. If it is transitioned fully, biomethane 
producers could convert biogas to hydrogen using Steam Methane Reforming. 

• Particular attention should be paid to clusters of large energy users that have direct connections to the 
transmission network or have demand that effectively and efficiently uses pure hydrogen. 
• The transmission network should be prioritised over the distribution network to target the largest energy 
users effectively. 
• Interconnection with the EU hydrogen backbone should be prioritised to maximise the capture of Ireland’s 
vast offshore wind resources57. This will allow Ireland to become a net energy exporter and support the 
Repower EU target of 10 million tons of hydrogen import by 2030.58 
• Segregation of the gas network could be considered where technically feasible. Where possible areas of 
large gas users connected to the transmission network such as the Shannon Estuary, Cork Harbour and Dublin 
City. 

A 100% green hydrogen gas network would benefit all end-users with a gas demand, accelerating their push 
towards net-zero. It is likely these end-users will require hydrogen to decarbonise and such a pipeline solution 
would lower the cost of acquiring green hydrogen, in comparison to truck delivery. This is also a safer delivery 
method as a gas network could operate at similar pressure to the current network (below 85 barg), whilst truck 
delivery requires pressure between 300-700 barg and an onsite depressurising skid. 
This target could be achieved by 2027 if learnings are taken from other European countries. The UK and Spain 
(among others) have completed various safety cases for hydrogen pipelines and the Netherlands already operate 
one. Using these learnings, Ireland can move quickly to repurpose existing infrastructure to receive 100% green 
hydrogen and distribute it to the sectors that are ready to receive it (104 EIH2). 
 
The transition of the natural gas network to a 100% (full) hydrogen network must also take into consideration 
the possibility to:  

• keep (a small part) of the gas network operative to be able to transport methane, to which potential 
future Carbon Capture & Storage (CCS) facilities might crack the methane to hydrogen for use in the 
gas grid infrastructure and the CO2 exported. This could also be applied (making imported fossil natural 
gas potentially compatible with net zero in the medium-long term, however this depends on energy 
security concerns and facilitating the use of imported fossil fuels);  

• develop other green gases such as biomethane, which is already fully compatible with the gas network 
and with promising developments in terms of potential, economics, environmental benefits and cross-sectoral 
economic advantages (agriculture, waste industry etc.)  
The repurposing of the transmission network should proceed aligned with the repurposing of the distribution 
assets once the DSOs have fully identified and assessed the potential and the possibilities as to where hydrogen 
would be utilised. In this regard, it is recommended to refer to studies/projects developed by DSO UE 
association15 and THUGA16, a German DSO which is very active in developing their networks for hydrogen. An 
appropriate way to identify these possibilities could be represented by the DSO’s involvement (e.g. via dedicated 
sessions or consultations) in the TSO’s network development plans drafting (e.g. gathering data on DSO’s 
envisaged hydrogen switching programme and thus coordinating upward/downward grids developments). The 
segregation of the existing gas grid into fully dedicated hydrogen branches could represent an evolution to serve 
dedicated areas (e.g. hydrogen valleys or clusters). This process should be carefully evaluated and implemented 
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to take care not only of the prospective hydrogen customers’ needs, but also of the actual/ongoing natural gas 
users (e.g. via appropriate re-connections plans).  
In summary, the needs of both end-use sectors (hydrogen and natural gas) should be duly reflected when 
planning segregation/repurposing strategies (including compatible timelines, ensuring no customers would 
remain without energy). The aforementioned ongoing assessment and interaction by Gas Networks Ireland with 
various stakeholders on the future blending of hydrogen within its network is a vital step towards realising 
Ireland’s future hydrogen economy (103 dCarbonX). 
 
Fossil fuels, including “Natural gas” (methane) must be transitioned to 100% renewable alternatives. Methane 
when combusted produces CO2 while methane leakage & fugitive methane emissions are an issue for many 
biogases and biomethane plants & processes as methane is many times worse greenhouse gas as compared to 
CO2. 
Therefore, the gas infrastructure must transition to either fully 100% green hydrogen, a mix of sustainable 
biomethane & 100% green hydrogen or a segregated grid with most of the infrastructure operating on 100% 
green hydrogen. 
However, the transition of the natural gas network to a 100% (full) hydrogen network must take into 
consideration also the possibility to: 
● keep (a small part) of the gas network operative to be able to transport methane, to which potential future 

Carbon Capture & Storage (CCS) facilities might crack the methane to hydrogen for use in the gas grid 
infrastructure and the CO2 exported. This could also be applied (making imported fossil natural gas 
potentially compatible with net zero in the medium-long term, however this depends on energy security 
concerns and facilitating the use of imported fossil fuels) 

● develop other green gases such as biomethane, which is already fully compatible with the methane gas 
network and its economics, environmentally sustainable criteria, and cross-sectoral economic advantages 
(agriculture, waste industry, etc.) (118 Hydrogen Ireland Associations). 

 
This article33 steps through the many flaws and challenges with the push to use hydrogen to “re-purpose” 
otherwise stranded natural gas assets. It covers the key technical and economic challenges with the over-use of 
hydrogen in sectors where there are more suitable alternatives (direct electrification in many cases) (121 ESB). 
 
In relation to use of hydrogen in the gas network, SSE believe the benefits of blending are likely to be limited. It 
is important to note that with respect to blending, substantial decarbonisation benefit is likely to be reached 
only when significant hydrogen is blended i.e., with hydrogen and decarbonisation having a non-linear 
relationship. Hydrogen will remain a premium fuel for many years to come and we believe it highly unlikely it 
will demonstrate system benefit versus electrification and energy efficiency.  
SSE Recommendation: We do not believe that blending into the gas network is likely to be the most effective 
use for green hydrogen and would not suggest it is prioritised (123 SSE). 
 
In order to capture the potential of offshore wind for the production of Green Hydrogen we will require 
improved port infrastructure. The National Ports Study has identified that of 14 major ports across the island of 
Ireland, only one single port, Belfast Port, is ready to build offshore wind farms. (124 Joint Committee). 

 

26 WHAT ROLE COULD HYDROGEN STORAGE PLAY IN IRELAND’S ENERGY SYSTEM? 

Irish green energy stored in the form of hydrogen has the potential to not only satisfy all of Ireland's energy 
needs, but also has the potential for energy exports. The infrastructure to put this in place requires capital 
investment, which when compared with the yearly recurring overhead of fossil fuel imports into Ireland is both 
more economic, as well as much more predictable both in terms of price and security of supply. This alone is 
worth the investment for Ireland, as we are currently dependent on fossil fuel imports and at the mercy of 
economic and political forces that not under our control. While our national economy needs energy production 
requiring industrial scale turbines, every house or shed with a roof, and many rural dwellings and farms have 
the potential to produce energy and store it as hydrogen on an ongoing basis. This could be part of a national 
hydrogen economy. (1 Andrew Frew). 
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Hydrogen storage would most logically play a seasonal energy storage role similar to the role of natural gas 
today. It makes less economic sense to use for daily or weekly shortfalls in energy supply (2 Baringa). 
 
Green energy sources are typically intermittent, so energy storage is an essential part of a sustainable energy 
future. Of the various methods of energy storage that are currently available, hydrogen has, to my mind, the 
greatest practical potential. This is because it can be used for combustion as well as electricity generation. It can 
be stored in several different forms, including as compressed gas, and disseminated via pipe lines, tankers, 
and/or smaller canisters. By weight, hydrogen is energy dense, making it ideal for any type of transport, including 
aviation. It is also versatile as regards scale, and can be and has been used in grid connected power stations as 
well as a power source for laptop computers etc (3 Brendan Connolly). 

 
Key role so as to provide an availability of dispatchable electricity capacity to be called on when renewable 
generation is low (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry). 
 
The thing about using electrolysis as the main source of Hydrogen is that electricity is needed to make it happen, 
if there is no wind then there is no production, if there is no wind then there is a need for a spinning backup to 
be available which in theory should be a clean gas, if there is no wind then there is no ability to make the clean 
gas, therefore the gas needs to be stored from when there is plentiful wind, so storage is vital whether it is as 
an efuel or pure Hydrogen (22 Aergaz). 
 
Hydrogen storage will be essential for the viability of Ireland’s hydrogen market and provides benefits to overall 
energy system: 

• Essential to decarbonise hard to abate sectors: It will not be possible for hydrogen 
production and demand to constantly be balanced in many of hard to abate sectors suitable for 
hydrogen, particularly industry and power generation. In fact, hydrogen-run generators are most likely 
to be needed when renewable generation, principally wind, is in low availability. As hydrogen will 
mainly be produced in periods of high wind/solar availability and may typically be needed by generators 
in periods of low wind/solar availability hydrogen storage will be absolutely critical to bridge the gap 
and ensure the viability of hydrogen use in power generation. 
• Support Climate Action Plan goals: Unlike other storage options like batteries and pumped storage 
hydrogen can provide inter-seasonal storage which if used in conjunction with hydrogen -run power 
generation can meet winter peak electrical heat thereby supporting electrification of heat targets such 
as the rollout of 600,000 heat pumps by 2030. 
Dispatchable hydrogen-run power generation will in turn support the rollout of high levels of renewable 
electricity like wind and solar on the grid helping to reach the 80% renewable electricity CAP goal by 
2030 and in the longer term helping to deliver a 100% renewables- based electricity grid. 
• Support security of supply: Dispatchable generation with ample domestic storage will help ensure 
that sufficient capacity is needed to meet demand. Storage also acts as a buffer for any security of 
supply disruptions that may occur 
• Helps limit costs to consumers An Afry study in the UK demonstrated that longer duration storage 
solutions such as hydrogen can deliver the required greater volumes of storage more cheaply than short 
duration storage alternatives; meaning that a mix of storage technologies will require a lower total 
overall capacity of storage, compared to if just using short duration storage (28 Bord Gais). 
 

Hydrogen storage is the fundamental element to our national Green Hydrogen industry. Storage is the only 
reason why we should be considering the development of Green Hydrogen. Hydrogen is a storage medium, it 
allows us to take unused electricity and bring it to that place and point in time when it is useful. Hydrogen storage 
will be the foundation that Ireland’s post-carbon economy will be founded on (29 Chambers Ireland). 
 
Hydrogen is flexible in how and when it is produced and can be stored, liquefied and transported to where it is 
needed via pipelines, trucks and ships. It could solve the energy transfer issue for renewables and be used in 
fuel cells to produce electricity for power generation, transport and domestic heating. In the future, clean 
burning hydrogen could also be used to decarbonise heavy industry (30 CIE). 
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With the increased penetration of renewable electricity generation on our national grid, Ireland will see a rise in 
energy that cannot be accommodated by the system, also known as curtailment. This will be coupled with times 
where there is insufficient grid capacity to transport energy to where it is needed, also known as constraint. 
Mitigating curtailment and constraint on the electricity grid is critical to ensuring the viability of existing and 
future renewable energy projects and increasing the overall efficiency of Ireland's energy system. Demand Side 
Management (DSM), increased interconnection and storage will allow a greater injection of renewables by 
effectively increasing demand. When supply exceeds demand, the excess electricity can also be converted to 
pressurised hydrogen, with electrolysis acting as a high- capacity storage option to supplement battery storage 
or interconnection. By changing the energy vector, electrolysis also enables the decoupling of supply and 
demand, unlike electricity which requires that supply and demand be instantaneously matched. Using hydrogen 
in transport, for example, means that refuelling, and Variable Renewable Generation (VRG) can occur at different 
times. Several studies have shown that the presence of electrolysis both increases the feasibility and reduces 
the overall cost of decarbonising the energy systems it connects. 
The increasing electrification of our society will increase the requirement for energy storage such as green 
hydrogen. VRG such as wind and solar will bring about renewable energy lulls, windless weeks in the summer 
combined with cloudy conditions. This coupled with sudden demand surges means we will rely quite heavily on 
interconnection, demand response, and storage during certain periods. 
Demand side response is the most effective measure to combat these peaks, and batteries can be a solution for 
a few a few hours, but hydrogen is a strong contender for a solution that can provide deep resilience for the 
electrified society proposed in our net zero future (31 Codema). 
 
Hydrogen can be a direct replacement for imported fossil fuels made in Ireland for the benefit of Irish people 
(32 and 84 Constant Energy). 

 
A secure transport system is required to ensure the viability of hydrogen as a fuel source, and to support the 
commercial sector to transition away from fossil fuels quickly. Similarly storage needs to be considered, 
especially to support peak demands. Public engagement on this issue will be key, the public will need to be 
informed and educated on the benefits and risks associated with hydrogen as a fuel source. By working with 
industries where community engagement is already a priority, this can be progressed efficiently and effectively. 
One such grouping is the Dublin Infrastructure Forum, led by Eirgrid and supporting public sector and semi-state 
bodies, or through the Climate Action Framework developed by the NTMA for Commercial Semi States. Airports 
already have a need for fuel storage and responsive supply chains at campus level, and as the largest airports in 
the State, the operators of both Dublin and Cork airport should be key contacts when further developing strategy 
on this issue. There will always be issues in supporting peak demand so it is important to further understand 
what this will look like when developing response options. (34 DAA). 
 
Hydrogen will play a key role in meeting Ireland’s demand for clean energy; renewable hydrogen is essential to 
achieving a net zero economy. Hydrogen is particularly important for harder-to-decarbonise sectors, as it 
provides flexible, on-demand, power. It can be used to decarbonise sectors that cannot be fully electrified such 
as shipping, aviation, long distance haulage and industrial processes. Hydrogen can additionally store seasonal 
quantities of renewable energy. Seasonal storage is needed to cater for the intermittency of wind generation 
and to manage the seasonal variation of supply and demand. A recent report from IRENA notes how hydrogen 
could meet 12%1 of World energy use by 2050, whilst others suggest figures of up to 24%.2 Wind Energy Ireland 
has stated that green hydrogen is vital to Ireland’s transition to a net-zero society.3 Hydrogen notably enables 
Ireland to generate a greater share of its energy requirements with indigenous renewables; the  benefits of this 
should not be underestimated, particularly given current global developments. Europe’s ongoing energy crisis 
has added to the need for urgency in this transition, from both a price and a supply perspective. The invasion of 
Ukraine, and the continuing energy crisis, has highlighted the importance of accelerating the switch to our own 
indigenous, renewable energy systems and reducing our reliance on imported fossil fuels. Ireland urgently needs 
a hydrogen strategy, to speed up development in the area, to guide investment, and to provide assurance to 
sectors with a clear use case for hydrogen (e.g. aviation). Dublin Chamber therefore welcomes the opportunity 
to submit to Government on this topic (37 Dublin Chamber). 
 
It is our view that storage for hydrogen will play an integral role in hydrogen production in Ireland for the 
domestic and export markets. Storage will be required simply to balance supply and demand and storage of 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 248 of 412 

hydrogen would enhance Ireland’s energy security of supply. The hydrogen strategy should include a 
commitment with associated timeline to put a framework/policy in place for the development of large scale 
hydrogen storage in Ireland. The development of storage needs to be facilitated to align with the timelines 
associated with the stepping stones of blending into the existing gas network, repurposing of the existing gas 
networks around Cork and Dublin to 100% hydrogen (as part of the EHB) and development of an interconnecting 
subsea pipeline to mainland Europe (as part of the EHB) (50 Galetech). 

 
Storage will play an important role in both logistics of supply and security of supply if the full rewards of a move 
to a hydrogen economy are to be realised. (55 and 56 Hydrogen Utopia International). 

 
As the levels of renewable energy production in Ireland grow over the next decade and beyond, interconnection 
of energy systems and sufficient storage will prove crucial in allowing the transfer of surplus energy between 
regions and market applications. 
Underground hydrogen storage is a crucial component of the future green energy mix, allowing Ireland to store 
energy in the scale of TWh. The role of Islandmagee Energy Limited’s underground hydrogen storage scheme in 
salt caverns (as opposed to storage in depleted reservoirs) will be to provide a large-scale store of hydrogen 
inside the caverns (63 Islandmagee). 

 
Long-term, the existing natural gas network should be repurposed for 100% Green Hydrogen. Initially, blending 
of up to 20% of Green Hydrogen at the gas in-feeds should be used as a starting point to create a demand for 
Green Hydrogen. The salt deposits under the Irish Sea should be developed to provide sub- sea caverns for Green 
Hydrogen storage, initially supplied by Green Hydrogen produced from Offshore Wind Farms off the East Coast. 
These storage caverns could be used to smooth out the production of Green Hydrogen and the blending of 
Hydrogen into the natural gas stream of up to 20%. Later, in a fully developed Hydrogen gas network, all 
Hydrogen produced around the coast can feed into the Hydrogen Gas Network at multiple points and supply the 
dedicated Hydrogen storage facilities off the East Coast, or elsewhere. 
Liquid Hydrogen storage will also be required, particularly as an aviation fuel. It is also envisaged that long-haul 
heavy road transport may use Liquid Hydrogen rather than compressed Hydrogen gas. As these transport sectors 
develop, a Hydrogen Liquefaction facility can be developed to provide this requirement, either located near the 
East Coast, or perhaps in the South-West, which has a great potential Offshore Wind resource and where export 
of Liquid Hydrogen. from the deep-water Shannon Estuary could become a reality. For large scale export of 
Green Hydrogen, dedicated Offshore Wind farms may be required in later years. Green Ammonia is another 
potential route for export or storage of Green Hydrogen. Storage of Green Hydrogen as a compress gas in new 
storage caverns in the salt deposits under the Irish Sea is probably the best initial Hydrogen storage option, 
having the best round-trip efficiency for Hydrogen storage. However, other forms of Green Hydrogen storage 
will also be required such as Liquid Hydrogen storage for the aviation sector and perhaps the long-haul heavy 
road transport. A requirement for smaller Hydrogen storage applications for road transport will also be required 
for lighter road vehicles such as cars and vans. These will be in the form of compressed gas either at 350 bar for 
trucks & buses and 700 bar for cars at Hydrogen Refuelling Stations. While a Battery Electric Vehicle is more 
energy efficient than a Hydrogen Fuel Cell Electric vehicle, unfortunately Battery Electric Vehicles will not suit 
everyone, particularly people who will not have access to home charging, or where longer range with faster 
refuelling requirements are important. These Hydrogen refuelling Stations will be similar to existing forecourt 
filling stations for petrol & diesel, with their own storage of compressed Hydrogen. Models for these Hydrogen 
Refuelling Stations already exist across Europe and UK and can be readily seen in operation in cities like 
Aberdeen. As with all storage requirements, a portfolio of different Hydrogen storage technologies will be 
required, ranging from small to large, with different pressures for gas storage and also Liquid Hydrogen storage 
(66 Michael O'Mahony). 
 
Minimizing the impact of Curtailed Wind: The principal use of hydrogen in the power generation sector is dealing 
with the intermittent nature of renewable energy through energy storage. In periods of curtailment, power is 
diverted to produce green hydrogen. This hydrogen can then be (i) converted back into electricity at a later date 
using fuel cells; (ii) blended into the grid or (iii) used as a fuel in transport. A 2020 study on Irish windfarms 
concluded that wind farm capacities with lower than 5 MW 
electrolyser capacity would not be suitable for operation with curtailed wind alone. 
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Strengthening electricity system demand response: Storage may have a role in providing system flexibility to the 
total electricity requirement of the grid by providing a portion of the required demand response and possibly 
reducing use of battery technology. In this instance the required level of storage could be large (67 Nephin 
Energy). 
 
Excess electricity generation could be used to produce hydrogen by electrolysis, store pressurised hydrogen and 
reconvert it to electricity using a fuel cell. This is feasible – and inefficient. Less energy would be lost by storing 
the electricity as electricity, in a battery. 
Research is needed to confirm the validity of this assertion from a life cycle perspective in an Irish context. 
However, it should be plain that the price offered for electricity from an electrolyser to fuel cell system should 
match that from battery storage. Moreover, the potential for leaks that lead to climate impact, fire and 
explosion, presented by hydrogen storage must be considered in the cost-benefit analysis. Similarly, if the 
hydrogen were to be blended into the gas network, the price should reflect the likely energy available to the 
user (69 Noel B Duffy). 
 
We support the Climate Action Plan 2021 which concludes that the production and use of green hydrogen is 
expected to have a key role to play in Ireland’s transition to a low carbon economy and society – in particular as 
a means to maximise the potential of offshore wind generation. A green hydrogen strategy will need to expand 
upon the role of hydrogen in Ireland's energy mix (70 Port of Cork). 
 
If Ireland has the geology [which needs to be urgently confirmed] to host hydrogen storage it could have a big 
role. The first step should be to understand the potential for hydrogen storage in Ireland. Potentially hydrogen 
storage in Ireland could be useful for areas of the UK, such as Wales, which does not have suitable hydrogen 
storage opportunities. Hydrogen storage in Ireland is particularly useful if Ireland is proposing to decarbonise 
gas-fired power stations using green hydrogen because of the counter-cyclical nature of renewable and gas 
power generation (72 RWE). 

 
Ammonia for green hydrogen storage should be considered in the strategy (73 Senator Alice Mary Higgins). 
 
Ireland’s current strategy for electricity system decarbonisation is focused primarily on rapid increase in wind 
(onshore and offshore) capacity and some significant solar deployment. The objective is to achieve a progressive 
exclusion of fossil fuel generation (and associated CO2 emissions). However, the variable nature of these sources 
requires that there be complementary firm (flexible) generation capacity, in order to assure continuous power 
system stability. Currently, this is provided primarily by thermal plants running on fossil fuels (mostly fossil 
methane). At moderate decarbonisation levels, the running hours on these plants can be scaled back as wind 
and solar capacity increases. However, with deeper levels of decarbonisation, the use of fossil plants, even for 
limited runtimes will be reduced. This pathway will necessarily require the use of energy storage in order to 
effectively time shift wind and solar energy to meet demand. For short durations (up to c. 12-24 hours) this may 
be addressed by battery-based approaches. But as the required storage duration (and this storage capacity) 
increases, this will require recourse to chemical energy carriers, of which direct use of hydrogen would be the 
most attractive candidate on efficiency grounds. Ultimately, very large-scale seasonal hydrogen storage is 
essential to allow Ireland to reach a net-zero energy system. It is a no-regret investment in delivering a Net-Zero 
future for Ireland (87 Engineers Ireland). 

 
As mentioned above the ability to store hydrogen makes it particularly attractive as a source of energy. Hydrogen 
is one of the leading options for storing energy from renewables e.g. for storing electricity over days, weeks or 
even months. Hydrogen and hydrogen based fuels from renewables can be transported over long distances via 
pipeline or by ship or road tanker to the point of use (88 Enterprize Ireland). 
 
Key role so as to provide an availability of dispatchable electricity capacity to be called on when renewable 
generation is low (91 Galway Harbour Company). 
 
Green hydrogen storage will play a central role in Ireland’s future clean energy system. Localised storage will be 
required within clusters to deal with the intermittent nature of green hydrogen production. However, to provide 
resilience to the energy system (and to provide guaranteed sources of green hydrogen to customers), and for 
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Security of Supply purposes, Inter Seasonal or Long-term storage will also be required. This could also be 
provided in the form of direct access to UK and EU hydrogen networks via repurposing one of the existing 
interconnector pipelines. 
Gas Networks Ireland believes that a hydrogen economy, encompassing hydrogen production, import/export, 
storage, networks and end-use, will become the lynchpin of Ireland’s future, secure and resilient clean energy 
system, and that hydrogen networks will play a similar role in the future to the role played by the natural gas 
network today; supporting the deployment of increased renewable energy, providing resilience and flexibility to 
the electricity system and serving the heatneeds of industry and businesses across the country. 
In addition, new markets will also emerge for hydrogen, such as using green hydrogen to decarbonise aviation 
and maritime transport, the production of synthetic gases and fertilisers, exporting green hydrogen to the UK 
and the EU, and inter seasonal energy storage. Gas Networks Ireland’s vision is for hydrogen and biomethane 
networks to displace natural gas networks over time, providing an opportunity for Ireland to achieve continued 
economic development, become energy secure and achieve our net-zero emissions climate ambitions. 
While the first instance of hydrogen molecules entering the Irish energy system is likely to come via 
hydrogen/natural gas blends through the Interconnectors with the UK later this decade or through locally 
produced green hydrogen being injected into the Irish gas network, the use of hydrogen at scale will likely not 
emerge until the 2030s and beyond, as dedicated offshore wind farms are developed, leading to the 
establishment of hydrogen valleys or clusters. These clusters will develop around port infrastructure, where 
hydrogen production, storage, transport and end-use are likely to be in the same geographical area. Over time, 
to reduce localised storage costs, for energy system resilience and to ensure access to green hydrogen for those 
gas dependant customers not located within the developing clusters, dedicated hydrogen networks will need to 
be built out linking these clusters together (repurposing existing gas networks where applicable). 
Gas Networks Ireland believes that green hydrogen and biomethane offer not only a pathway for full energy 
system decarbonisation, but also a secure and achievable opportunity for Ireland to increase its energy 
independence through the production of indigenous renewable gases. Coupled with Ireland’s offshore wind 
potential, Ireland’s gas network is uniquely placed to support the transition to net-zero, while simultaneously 
enhancing Ireland’s energy security. 
Gas storage facilities are critical infrastructure to ensure security of supply. Storage facilities can provide 
customers with protection against risk of supply shortages and potential disruptions by providing stability. 
Storing green hydrogen in significant quantities can also considerably reduce Ireland’s exposure to geopolitical 
risks associated with the importation of energy. Ireland’s gas network can act as a secure demand source for 
green hydrogen until demand in other sectors emerges (i.e. aviation, powergen, industrial heat, export). The 
unique ability of the gas network to break the ‘chicken and egg’ conundrum identified in the Consultation 
document can be a viable pathway in the evolution of the hydrogen economy in Ireland, providing a route to 
market for offshore renewable electricity, and thereby incentivising the growth of the hydrogen economy (92 
GNI). 
 
Geological formations including salt-caverns, aquifers, and depleted gas fields present long-term energy storage 
solutions for hydrogen. Studies to date have indicated that Ireland’s geology offers limited opportunities for 
geological hydrogen storage, however, ESB and dCarbonX have recently begun development work on “Green 
Hydrogen at Kinsale, a large-scale green hydrogen storage project for the depleted Kinsale gas field reservoir. 
The integration of distributed, above ground energy storage solutions will nevertheless be critical to achieving a 
100% renewable energy system in Ireland. 
The main options for producing hydrogen for mobility are 1) off-site, where an electrolyser is directly connected 
to a source of renewable electricity and the hydrogen is distributed via road as a compressed gas in tube trailers 
(or in pipelines, when infrastructure becomes available) and 2) on-site, where an electrolyser is located at a 
refuelling station and would primarily use grid renewable electricity when supply is greater than demand, with 
hydrogen stored onsite in static cylinders. 
Both scenarios will drive the deployment of above-ground storage, either in mobile tube trailers or static 
cylinders, in addition to vehicle onboard storage. By leveraging these assets as a long-term storage strategy for 
renewable electricity, hydrogen use in mobility can create a new market for Irish renewable electricity, with 
potential to reduce levels of renewable curtailment (93 HMI). 
 
As the future energy system of Ireland will be highly dependent on variable renewable energy sources, energy 
storage will be desirable for security of supply during wintertime and occasional “dark doldrums” events where 
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wind and solar generation remain low for prolonged periods of  time. However, the economics of large-scale 
seasonal hydrogen storage is still an area of uncertainty and further research will be required. 
The deployment of hydrogen technology in Ireland is a potential opportunity to convert a current weakness of 
the Irish energy system – the relative lack of energy storage – into a strength by the development of large-scale 
energy storage facilities which are not dependent on fossil fuels, such as underground caverns. As the Irish 
energy system progressively decarbonises and electrifies in the coming decade, alternative forms of strategic 
primary energy reserves to oil should be considered, including hydrogen. 
Hydrogen storage facilities located close to large end-users such as peak power generation or industrial demand 
should be encouraged, as this will encourage decarbonisation of these sectors and local demand clusters. 
Further research is needed to determine optimal configurations of hydrogen generation, transmission, storage 
and point demands in the context of existing infrastructure and wind resources (94 H Wind). 
 
Recent events have demonstrated the fragility of existing supply frameworks. Green hydrogen produced from 
indigenous renewables provides enhanced opportunities for energy security. 
In line with Ireland’s climate targets, the energy system will have to rely on a range of decarbonised energy 
storage mediums. The winter peak must be met by dispatchable, decarbonised generation that provides 
increased energy security as renewable energy penetration increases. It will require a significant level of 
decarbonised storage at scale – and that is where large scale hydrogen storage could play a vital role. Hydrogen’s 
characteristics mean it is suitable for inter-seasonal storage. 
Green hydrogen storage will play a central role in Ireland’s future net zero energy system. Localised storage will 
be required within clusters to deal with the intermittent nature of green hydrogen production. However, to 
provide resilience to the energy system (and to provide guaranteed sources of green hydrogen to customers), 
the forthcoming national energy security review should also look at the role Inter Seasonal or Long-term storage 
can play in ensuring security of energy supply in the long term (95 IBEC). 
 
Back-up electrical generators at private users or rapid demand systems at the transmission system level (101 
SGS). 
 
SEAI’s “Energy in Ireland 2021” report18 provided a summary of Ireland’s Total Primary Energy Requirement 
(TPER). As detailed in this report (and shown below), the predominant sources of energy consumption in Ireland 
were carbon-based. Whilst the expansion of renewable electrification has made great strides over the past 2 
decades, it must be noted electricity (generated from both carbon-based and renewable sources) still only 
represents c. 27% of TPER in 2020. 
Future plans to increase renewable energy penetration (primarily by floating offshore wind) will create the need 
for further baseload green energy to support the electricity system. As detailed elsewhere in this submission, 
the production of green hydrogen can provide such baseload green energy, which can be used for power 
generation support. Surplus green hydrogen can also be re- profiled and utilised for decarbonising hard-to-abate 
areas, supplying green energy to those sectors not directly served through the electricity market, as well as 
underpinning security of energy supply and supporting future export opportunities. 
As Wind Energy Ireland point out in their report “Seizing our Green Hydrogen Opportunity, green hydrogen can 
be central to creating a clean, decarbonised Irish economy by providing long-term energy storage for the 
decarbonising electricity market for when the wind isn’t blowing and the sun isn’t shining. 
Energy storage in the form of green hydrogen can also provide the assurance that Ireland can guarantee a secure 
energy supply for its citizens and importantly, with even more ambitious wind energy resource targets being set, 
green hydrogen production and its storage can provide further market support against curtailment, thereby 
assisting in the economics of wind deployment. The successful acceleration of decarbonising the Irish electricity 
sector, will create a requirement to ensure that there is suitable “renewable” or “decarbonised” energy storage 
(103 dCarbonX). 
 
Hydrogen storage is integral to Ireland’s energy security, as it offers a solution in times of no or low wind. When 
the wind stops blowing or the sun stops shining, energy storage must be used to ensure that a consistent 
baseload of clean energy is maintained. Hydrogen is the optimum medium for clean energy storage. If stored in 
its gaseous form or as metal hydrides, hydrogen can be stored without losing any of the energy stored within 
(1kg of hydrogen will always contain 33.3 kWh of energy), regardless of the storage duration. Whilst battery 
storage is proven inefficient over long periods of time. Hydrogen is uniquely positioned to play a critical role in 
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the decarbonisation of high-grade heat demand, gas demand and other hard to abate processes across Ireland. 
Storage of hydrogen is required to ensure a consistent baseload to these consumers, when there are no 
renewables supplying power to hydrogen generation plants. If this problem is not solved, then Ireland will 
constantly have to resort to imported fossil fuels during times of low penetration of wind or solar power to the 
grid (104 EIH2). 
 
Ireland is in a vulnerable position in terms of energy security with virtually all of our transport needs met through 
fuel imports. Aviation is no different in this respect. As an Island nation we rely heavily on connectivity provided 
by air travel to drive our economy and provide a stable environment for residents and investors in the country. 
ALI believe that Ireland should address this shortcoming through use of our substantial wind resource to produce 
PtL fuel. As well as providing supply stability for the country, this will also generate value in the form of 
technology export opportunities and eventually fuel export opportunities (105 Aircraft Leasing Ireland). 
 
All technical and economically feasible options for storage should be pursued including collaboration with other 
European countries who make have more suitable geological structures for long duration storage of hydrogen. 
This type of collaboration on energy storage is a key element of EU natural gas strategy in response to the current 
energy crisis and should be an element of hydrogen strategy from the start. Ireland has abundant resources to 
enable the production of high volumes of hydrogen, but many not have the storage capability or indeed the 
indigenous demand (110 New Fortress Energy). 
 

• Develop long duration renewable energy storage solutions on the island and promote the development of 
a green hydrogen sector (i.e. setting of targets for large scale renewable energy storage in Ireland and 
accelerated licensing for gas/hydrogen and ammonia storage), 

• Incentivise investment in seasonal hydrogen storage infrastructure (111 Shannon Estuary Economic 
Taskforce). 

 
Storage of clean renewable electricity in the form of green hydrogen or an e-fuel is set to be a vital part of 
Ireland’s electricity system as we move towards net-zero by 2050. Given the variability of wind and solar, we 
need a reliable source of power that can deliver when it is needed. This will be long-duration energy storage 
along with green hydrogen.  
A report by the MaREI Institute published in March 2021 titled ‘Our Climate Neutral Future – Zero by 50’7 shows 
how Ireland can deliver a net-zero carbon emissions energy system by 2050. Green hydrogen is central to our 
transition to net-zero and providing the needed system flexibility as RES-E shares increase and fossil units are 
removed from the system.  
The report projects significant increases in electrification of heat and transport over the coming decades which 
will mean electricity demand could grow by 3-4 times from 29 TWh today to 84-122 TWh by 2050. Most of this 
demand will be met by wind energy and we will need approximately 25 GW of renewable capacity. This is a 
substantial increase from the 4.5 GW of renewable capacity we have on the system today.  
The graphs below show the increases in electricity generation forecast to 2050 and the increases in capacities 
for technologies such as wind, solar and decarbonised gas (assumed here to be green hydrogen). 
From an energy system perspective, this shift to a system based on renewables and supported with green 
hydrogen will have enormous benefits in terms of energy security, as imported fuels will drop from around 70% 
of our energy mix today to just 5% in 2050, securing our energy supply. This requires a resilient electricity system 
with adequate flexibility, underpinned by grid development, flexible loads, sufficient capacity, interconnection, 
and storage (113 Wind Energy Ireland). 
 
SEAI’s Energy in Ireland 2021 report23 provided a summary of Ireland’s TPER.  As detailed in this report, the 
predominant sources of energy were carbon-based.  Whilst the expansion of renewable electrification has made 
great strides over the past 2 decades, it must be noted that this still only represents c.27% of TPER in 2020.  
Future plans to increase renewable penetration (primarily by floating offshore wind) will create the need for 
further baseload green energy to support the electricity system.  As detailed elsewhere in this submission, the 
production of green hydrogen can provide such baseload green energy, which can be used for power generation 
support. Surplus green hydrogen can also be re-profiled and utilised for decarbonising hard-to-abate areas, 
supplying green energy to those sectors not directly served through the electricity market, as well as 
underpinning security of energy supply and supporting future export opportunities. 
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 As Wind Energy Ireland point out in their report “Seizing our Green Hydrogen Opportunity23, green hydrogen 
can be central to creating a clean, decarbonised Irish economy by providing long-term energy storage for the 
decarbonising electricity market for when the wind isn’t blowing, and the sun isn’t shining.   
Energy storage in the form of green hydrogen can also provide the assurance that Ireland can guarantee a secure 
energy supply for its citizens and importantly, with even more ambitious wind energy resource targets being set, 
green hydrogen production and its storage can provide further market support against curtailment, thereby 
assisting in the economics of wind deployment.  The successful acceleration of decarbonising the Irish electricity 
sector, will create a requirement to ensure that there is suitable “renewable” or “decarbonised” energy storage  
(118 Hydrogen Ireland Associations). 
 
Curtailment of renewable energy is a fact, yet a secure baseload is required for a stable grid. H2 could provide 
this, but System and Pathway Loss will contribute to an increased cost of energy. Energy production for H2 
should be located at the same location as hydrolysis, and electricity generation from H2 also (120 Hexicon). 
 
The predominant sources of Ireland’s energy usage and energy storage are carbon-based. There has been 
significant progress increasing renewable penetration in the electricity sector over the last few decades, 
however, this still only represents 13% 35 of total primary energy resources uses in 2020. 
Looking back to the 2017 electricity system, there was significant primary energy to back it up in the form of gas 
storage in Kinsale, coal in Moneypoint coal yard, oil in Tarbert tanks, harvested peat so if there was a major 
disruption in fuel supplies, about 80% of system peak could be met for 4 weeks and thereafter about 40% of the 
peak could be met for a further 10 weeks. 
If we project forward to 2025, with Kinsale gas storage is closed, peat stations closed, Moneypoint no longer 
burning coal, Tarbert closed under IED- the primary energy storage reduced considerably. Ireland’s energy 
trilemma score for security is only grade “C” even before we lose these primary energy stores. 
Projected primary energy storage in 2025 electricity system (ESB analysis): 
Ireland, which now has no gas storage infrastructure is connected at the tail end of the European gas network 
via a non-EU MS which itself has very low gas storage capacity compared to its usage. 37 38 Most European 
member states had 90 days of annual gas consumption stored Ireland’s only underground gas storage facility at 
Kinsale Head was closed in 2017 and decommissioning39 is almost complete. 
As we close oil, peat, and coal stations, which is the correct decision in line with our decarbonisation strategy, 
and their associated primary energy storage, we dilute the security of the electricity system. The backup to an 
electricity system which is based on high penetration of intermittent renewable generation must be addressed 
to secure our energy system. A weather dependent electricity system will have a greater significance in the 
overall net zero Irish economy 
To ensure a reliable system, where energy is available on the calm, dark days as well as the windy or sunny days, 
we need to add in zero carbon dispatchable generation that can be ramped up and down as needed. These 
dispatchable generators need zero carbon fuel so to secure this zero-carbon system and supply strategic and 
operational fuel reserves for this dispatchable generation, we need to store enormous quantities of energy. 
The foundation for Net-Zero is based on 4 large infrastructure elements namely Renewables, Hydrogen, Zero-
carbon Dispatchable Power Generation, and storage The delivery of this infrastructure should be planned within 
a whole system integrated approach, that aims to synchronise all the elements to build a secure, resilient, 
reliable system at the lowest cost to the consumer. Hydrogen is not ‘last mile’ of the net zero journey. Ireland 
urgently needs 

• to enable development of renewable projects for hydrogen production as well as electricity so that we 
can transition dispatchable generation from fossil fuels to renewable hydrogen 

• and to develop large scale storage projects, which are no regrets, delivering security of supply in the 
short term and enabling the energy transition to zero-carbon solutions in the long term 

Storage is often told through a technology lens but needs to be considered in both time and scale. Many in the 
industry focus on the intraday time scale-that is time shift the demand or the generation so that they align. 
There are lots of solutions that are needed for this intraday storage which provides 
• zero carbon system services 
• Manage curtailment, congestion 
• Provide energy balancing 
• Maximise grid usage – locational 
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All of the Net Zero options are needed in this space: Flywheels, Lithium Ion and flow batteries, Compressed / 
Liquid Air, Thermal Energy Storage, Pumped Storage, Vehicle to grid, Active demand shifting. 
Focus is needed on longer term storage. Periods of no wind will exist regardless of installed capacity, so attention 
is needed for 10-day storage solution to back up the renewables for the Dunkelflaute events when there is no 
wind or solar. 
It is insightful to review Q3 2021 when there was a period of up to 6 weeks of no wind in Ireland, no wind in GB 
and no wind in North-West Europe40 41. Interconnection is important. 
However, it has limited benefits in interconnected systems based on renewables and exposed to the same 
weather anomalies. 
2. Seasonal variation in demand – in Ireland, heat demand increases significantly in Winter. 
The above graphs demonstrate the need for storage when most of the residential heat load is fossil based. 42 
The figure below is based on a GB analysis. Similar patterns are observed in Ireland. Electrification of heat will 
further drive the need for seasonal storage of renewable energy in a fossil-free economy. 
Seasonal variability of heat dwarfs that of the current electricity demand. Electrification will further drive the 
need for seasonal storage, even with increased efficiencies of heating due to better insulation and use of heat 
pumps. In fossil-based system, oil, gas, coal can supply baseload energy and doing the heavy lifting in balancing 
electricity and heat demand. 
Dispatchable generation (oil, coal, and gas) is simply ramped up and down to meet electricity demand and heat 
demand. If there is pressure on the gas supplies, as in Beast from the East, the electricity system can divert from 
gas to coal/ oil/ peat to ensure gas available for residential heat. 
In a zero-carbon system with intermittent renewable energy, system imbalance between electricity demand and 
available generation could be multiples of that seen today, but without with ready access to fossil fuel storage 
to manage it. One of the biggest impacts of Net Zero will be the need to find alternatives to the use of fossil fuels 
which supply cheap, large capacity and long duration storage options and hence supply nearly all the flexibility 
and resilience that balance Ireland’s energy systems. In the absence of suitable geothermal resources and 
nuclear generation, the only feasible solution is seasonal storage of renewable hydrogen. 
However, Ireland needs multiple seasonal storage of hydrogen products. This requires geological solutions to 
store hydrogen gas in the same way that we store methane underground today. 44 We need to replicate current 
90-day oil storage in EU Member States. 
Net Zero System Renewables 
1. Little point in having a hydrogen economy without having the sources of energy to produce it. 
2. Sufficient primary energy to displace fossil fuels must be generated. 
3. Carbon capture and blue hydrogen are not zero carbon and should not be invested in. 
4. Geothermal and large-scale hydro are zero carbon but aren’t available in Ireland. 
5. Nuclear doesn’t enjoy public support and would have a very long lead time. Not likely to feature in our 
decarbonisation journey. 
6. Biofuels have limited carbon benefit due to displacement of crop production. 
7. Ireland is lucky to be in a windy part of the world. Wind, and in particular, offshore wind will do the heavy 
lifting. 
8. Our RESS development policy should develop sufficient RESS quantities to support electrification and the 
development of the hydrogen economy 
9. Minimum amount required exceeds 30 GW. Aviation, Shipping, industry and green economy growth will 
increase this amount. 
Hydrogen Production and Demand 
1. Hydrogen production clustered around offshore capability. 
2. Up to 15 GW required. 
3. Hydrogen electrolysers utilising green renewable electricity. 
4. Some windfarms will be dedicated to hydrogen production. Others will switch between the electricity and 
hydrogen markets. 
5. In the main hydrogen won’t be produced from spare electricity – load factors and demand requirements mean 
that substantial capacity will be developed specifically for hydrogen. 
6. Hydrogen demand will cluster around the hydrogen production where possible. (generation, industry, 
shipping, aviation) 
Seasonal Storage 
1. Needed to underpin a secure and reliable system. 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 255 of 412 

2. Intermittency of wind means that significant storage is required. 
3. Seasonal variation in demand – in Ireland, heat demand increases significantly in Winter. 
4. There is a variety of storage solutions. However, Ireland needs multiple seasonal storage of hydrogen 
products. 
5. This requires geological solutions to store hydrogen gas in the same way that we store methane underground 
today. 
Zero Carbon Generation (121 ESB). 
 
In the longer term with very high renewables penetration, whilst there may be more efficient options available, 
hydrogen could play an important role in managing the grid by generating electricity through either hydrogen 
fuel cells or hydrogen-power turbines. This will be complemented by battery electric storage for shorter term 
electricity storage (122 ScottishPower). 
 
Hydrogen storage can play an integral role in Ireland’s energy security. Production of hydrogen could, provided 
storage solutions at scale be developed, offer a reserve of energy available for use in power generation at times 
of low renewable output. To reach Ireland’s net zero ambitions we will need decarbonised solutions for this type 
of electricity generation flexibility.  In order for this to be achieved, we will need to link our strategy to hydrogen 
production, storage, transport solutions, and dispatchable renewable powered generation to ensure that all 
aspects work to achieve this type of flexibility, something which will significantly improve Ireland’s prospects of 
establishing energy independence  Looking beyond the electricity sector, for hydrogen to provide solutions for 
other hard to abate sectors the storage of hydrogen will be vital. Effective storage is needed to ensure a 
consistent baseload to these consumers and enable confidence and security of supply as these users transition 
to hydrogen fuel.  Finally, for Ireland to become a serious exporter of hydrogen, storage which facilitate this 
export will be vital. Put simply, without sufficient, well positioned, and connected hydrogen storage solutions, 
the real benefits of the hydrogen economy cannot be exploited fully.   
SSE Recommendation: A credible strategy and approach to hydrogen storage, developed in parallel to the 
approach for production and supply, will be vital to ensure a successful hydrogen economy (including export) 
(123 SSE). 
 
As Ireland develops more variable / intermittent renewable generation capacity there will at many times be a 
mismatch at any given moment between electricity generation and demand. Converting excess renewable 
electricity to hydrogen via the electrolysis process is a means of capturing and storing much of that excess 
renewable electricity. The hydrogen can then be used via fuel cells or gas turbines to convert back to electricity 
when the opposite situation occurs, i.e. when the demand for electricity is greater than the renewable 
generation. In this way it can displace the fossil fuels which are currently used to make up the shortfall between 
demand and generation, and create a zero emissions electricity system. The hydrogen (which is effectively 
stored renewable electricity) can also be used to displace fossil fuels in other sectors, particularly in industry and 
transport. An ability to store renewable electricity, such as by converting to hydrogen, enables us to build more 
renewables and therefore displace more fossil fuels. Renewable electricity coupled with storage can displace 
almost all fossil fuels globally. The challenge to realising this is less technical than it is  economic. In other words, 
the technology is already proven, while continuing to develop, but the cost of deploying it is high. The State must 
increase the penetration of renewable electricity. It is constrained in doing so unless sufficient storage is also 
developed. Therefore, the development of storage is critical and must be accelerated. With regard to all the 
points above, as the State aims to achieve net zero by 2050 at the latest (preferably earlier), the overarching 
challenges to developing a green hydrogen economy (in addition to the ongoing deployment of renewables) are 
to: 
1. Develop sufficient green hydrogen storage capacity 
2. Reduce cost of producing green hydrogen.  (124 Joint Committee). 
 

27 WHAT LEVEL OF HYDROGEN STORAGE SHOULD IRELAND HAVE? WHERE WOULD IT BE BEST TO 

LOCATE HYDROGEN STORAGE? 
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Requires a proper system model but as an indicator, global natural gas storage = 12% of global natural gas 
demand (2 Baringa). 
 
Enough to run the electricity system for 2 full weeks using Open Cycle Gas Turbines. Locate storage alongside 
the Open Cycle Gas Turbines and at ports (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of 
Commerce and Industry). 
 
12 weeks times 7GW per hour = 1 billion M3 Natural Gas equivalent (3 billion M3 Hydrogen). Best to locate at 
Corrib (22 Aergaz). 
 
The level of storage should be identified as part of a larger study around the hydrogen requirements for Ireland 
in various net zero system scenarios. Hydrogen storage will be different depending on the applications. In some 
cases locally stored days of storage a point of use will be appropriate (e.g. refueling stations), in other instances 
weeks/months of storage would be considered for power generation for Ireland national energy security (27 
BOC Gases Ireland). 
 
It is estimated that approximately 12-3021 TWhs of hydrogen storage is needed by 2050 to support hydrogen 
use. The lower estimated is based on the SEAI National Heat Study Decarbonised Gas scenario and the higher 
estimate assumes the need to have a 90-day reserve in line with EU legislation and International Energy Agency 
guidance. Hydrogen can be stored geologically in depleted oil and gas fields, salt caverns or aquifers as well as 
land-based storage. It is anticipated that end-users will require storage near site. However, given the need for 
sites to be geologically or technically suitable there may be little influence over location, and it will be important 
to ensure there’s enough storage sites to support the market so a flexible approach may be needed (28 Bord 
Gais). 

 
The easiest to deliver would be floating terminals which would allow ships to dock, load and allow trans-
shipments from vessel to vessel, without meeting the same planning challenges that large landbased storage 
units might face. 
Undersea storage is likely to be necessary as, even if liquified, a tonne of Hydrogen will need 15 m2 of storage. 
With a huge volume of space needed to store Hydrogen, much will need geological storage 29 Chambers Ireland. 
 
There are already innovations in storage and distribution from Toyota which could be used in cars, homes, and 
business. Large scale storage could be used for grid baseload backup and ammonia storage at ports. Locations 
should be left the market need to identify (32 Chambers Ireland). 
 
Security of supply should indicate how much storage is needed to maintain a safe power system. Appropriate 
research on this to be undertaken. 
• Hydrogen hubs are likely a preferred starting point where hydrogen can be centrally stored adjacent to the 
point of load. 
• Dedicated hydrogen grids recommended to take the volume of hydrogen produced, storage a key requirement 
(36 DP Energy). 
 
Recent global events have demonstrated the fragility of the energy supply chain and emphasised the need for 
countries – and, to a certain extent, energy-intensive industries - to maintain energy reserves as a buffer against 
unforeseen shocks. Unfortunately, Ireland finds itself in a precarious position of having to rely on gas supply 
from a single and diminishing gas field while also being on the end of an international gas interconnector supply 
line. This fragile position is compounded by the fact that the State has not invested in a gas storage facility.  
Green hydrogen produced from indigenous renewable energy is suitable for storage for long periods of time, 
either as a gas or liquid. This could take place either on a large (national) or small (local) scale, providing a 
medium-term alternative to the absence of a gas storage facility. Near-term progress on a legislative and 
regulatory regime for hydrogen storage would lay the groundwork for interest and investment in this area (51 
GH2). 
 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 257 of 412 

Areas that are currently meeting Ireland’s energy storage needs such as Whiddy Island and in addition, Irish 
Ports are excellent locations for hydrogen storage facilities as they already meet a similar role. Consideration for 
the “fast-tracking” of permitting for storage of hydrogen should be considered (53 Green Marlin). 
 
HUI cannot quantify the level of storage required. Ultimately, the level of storage should be sufficient to provide 
a national strategic energy secure position for Ireland. 
Storage will be required local to the point of production, but in the event of hydrogen hubs developing it should 
also be stored within the hub (55 and 56 HUI). 
 
Ireland has a widespread natural gas grid interconnected with Northern Ireland and Great Britain. 
Decarbonisation of grid infrastructure using hydrogen is developing across Europe. Mixtures of hydrogen in the 
grid are being trialled. Percentages of up to 20% by volume can be accommodated by most modern grid systems 
such as that in Ireland. Eventually, pure hydrogen may be deployed once appropriate steps have been taken to 
mitigate its use both in the grid and in other applications. Ireland has the same energy profile as many of these 
countries. It also has one of the key elements to make such a transition possible – large- scale gas storage salt 
cavern capability. Salt cavern storage is a promising technology due to its large storage capacity, which can 
exceed even pumped hydro storage. Their use for storing natural gas, bio-methane and even hydrogen is 
commonplace. Coupling such a storage system with RES is regarded as crucial to balance fluctuations in 
electricity generation. 
Islandmagee, near Larne in County Antrim, is the location of a previous project of common interest (PCI) that is 
developing a low-cost fast cycle gas storage facility that will serve the island of Ireland and Great Britain. Seven 
large-scale salt caverns will be developed, with a combined storage capacity of up to 500 Mm3. The project 
possesses full planning permission and all substantive licenses. 
The project at Islandmagee and the development of storage caverns to store natural gas builds experience and 
capability in the island. This will enable decarbonisation transitions, with the gas network seeing increased 
hydrogen concentrations and storage capability in the Larne salt deposit formation. 
In the energy transition, countries are reassessing the infrastructure they have available and whether it is 
appropriate for the new sustainable world. One key aspect is hydrogen use in energy storage. Hydrogen storage 
costs are associated with the volumes needing to be stored. For the largest volumes, geological salt caverns 
provide the most cost-effective, secure storage mechanism. 
Currently, such caverns are predominantly used for natural gas storage. The Islandmagee facility available near 
Larne in Northern Ireland can be used to facilitate the migration away from natural gas towards hydrogen and 
the eventual operational support of an all-island hydrogen grid. This facility can also be used as a hub for 
hydrogen for mobility applications. 
This dual use suggests that any future hydrogen plan should be centred on maximising the exploitation of this 
resource. Connection via gas grid interconnectors will act in a similar way to how they do today for natural gas, 
as the UK system has a network of natural gas storage caverns – which will also likely be migrated to hydrogen 
over time. This is the only such facility on the island of Ireland and therefore it should be an area of focus for any 
future hydrogen implementation plans (63 Islandmagee). 
 
Ireland should store sufficient hydrogen to service the hard to abate sectors such as fishing vessels and other 
marine activities (64 KFO). 
 
We would defer to EirGrid for advice in this area. 
Our understanding from the literature is that in high renewable energy scenarios significant system flexibility 
(up to 22%) will be required which can be met by demand side response (16%) and batteries (6%). Demand side 
response can be expensive and could be (partially) replaced by storage. For the Irish Grid this would equate to 
replacing some 7 TWh electricity in 2030. This would require a significant storage system. 
A decision on the level of storage required would most likely be a risked based economic decision balancing the 
storage cost against the alternative demand side considerations. The location should ideally be close to end use 
(industrial cluster, transport hub, power generation, gas grid entry point). Location of large-scale natural storage 
sites will be where they are found e.g., salt cavern, saline aquifer, depleted gas reservoir. In theory, lined rock 
caverns could be constructed where they are required. With respect to salt caverns, these may be available on 
an All-Ireland basis based on the geology Co. Antrim (67 Nephin Energy). 
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Ports that are identified as being required to play a part in hydrogen production/ storage on behalf of the state 
and should be supported and funded to implement the required infrastructural developments (70 Port of Cork). 
 
We would suggest any future hydrogen storage should be in proximity to transportation pipelines, large counter-
cyclical users such as hydrogen power stations, and export terminals.  
For new storage sites (such as salt caverns) public acceptance or the likely disruption, loss of amenity and or co-
existence with other users (particularly if the salt caverns are located offshore) will need to be carefully 
considered. This may in future point to the use of the disused Kinsale, Seven Heads and in future, Corrib gas 
fields as being suitable hydrogen storage sites, given both their existing / previous industrial purpose, links to 
gas network as well as proximity to port facilities (72 RWE). 
 
For comparative purposes, recent analysis performed by AFRY for BEIS suggests that between 11.4TWh to 
17.2TWh of hydrogen long-duration storage (“LDS”) capacity is required, looking primarily at the GB electricity 
system alone.12 Looking at whole energy system decarbonisation scenarios and pathways out to 2050 in GB, 
NGESO’s FES 2022 quantified that large-scale inter-seasonal energy storage needs – with hydrogen seen as the 
best (least cost) zero carbon option – as being “between 11-56 TWh in 2050 under Net Zero 
scenarios...dependent on the rollout of hydrogen (for example for heating and industry), hydrogen storage, and 
other sources of flexibility available in each modelled scenario”.  
In considering the level of long-duration (and so hydrogen storage) needs Ireland should have, consideration of 
the value of further inter-market interconnection, relative to the development of indigenous storage solutions, 
should be critically appraised, within the context of SEM and interconnected markets all transitioning to high 
levels of renewable penetration, where there will be ever increasing correlation of periods with high and low 
levels of renewable electricity generation. In periods of coincident low renewable generation in such 
interconnected markets, the ability to reliably import power to the SEM will rely on interconnected jurisdictions 
having excess dispatchable generation (and/or the ability to suitably import from markets they are 
interconnected with) to make up generation shortfalls – put another way, in periods of low wind across Ireland 
and the UK, for example, the ability for GB to import power from SEM will rely on the island of Ireland having 
excess dispatchable (typically gas-fuelled) generation; it is a policy decision for Ireland as to whether it wants to 
build excess generation (and interconnection) capacity for GB’s needs, and the same is conversely true – it is a 
policy decision for Ireland as to whether it wishes to assume it can rely on GB to build and provide access to 
excess firm power generation in its jurisdiction to meet Ireland’s needs (noting that by 2035 the GB power 
system is to be decarbonised). The same AFRY analysis for BEIS describes this effect as electricity interconnectors 
“not operating as an alternative to [long-duration storage], but rather as a form of short-term flexibility”. Again, 
this would be worth similar research being commissioned to explore in an all-island context. To the extent it is 
considered the ability to import to reliably make up any indigenous generation shortfall is likely to deteriorate 
in future, suitable long- duration storage will be required (influencing the role for hydrogen and its storage in 
Ireland). 
We are involved in the ‘HyLight’ academic research project, which aims to consider all-island hydrogen storage 
needs, and we are also aware the ‘NexSys’ project, which we understand may be similarly considering this. In 
parallel, however, we recommend that industry-led research is carried out to establish potential requirements 
across a range of appropriate scenarios. We believe it is essential a comprehensive whole energy system analysis 
of various diverse demand scenarios and decarbonisation pathways is employed to produce reliable conclusions 
(note, this is something we believe it would be useful for SONI/Eirgrid’s respective Tomorrow's Energy Scenarios 
(“TES”) processes, the equivalent to NGESO’s FES, to consider to a greater extent going forward). We would 
suggest there would be substantial benefit in taking an all-island view (like the aforementioned academic 
research) and the involvement of the respective gas and electricity system operators. In addition to ‘operational 
storage’ needs (as informed by the analysis above), the matter of provision of ‘strategic reserve’ energy storage 
in the context of net zero also needs to be considered. The level of energy storage needed for both the 
aforementioned purposes (i.e. ‘operational storage’ and ‘strategic reserve’) is a critical factor in assessing the 
options for its provision (i.e. the optimal mix of storage mediums). In terms of location, the most cost-effective 
option should be the starting point for such a decision. This is likely to involve underground hydrogen storage 
(“UHS”) (e.g. salt caverns, etc.), as the most cost-effective method at the scale necessary. Please see response 
to question 33 regarding MEL being aware of the Islandmagee salt cavern gas storage project (being developed 
by Islandmagee Energy Limited) in Co. Antrim (with additional potential further off the nearby Co. Antrim coast). 
We note that the UK and Ireland have a long-standing co-operation on gas interconnectivity and equitable 
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security of supply arrangements, and observe that, in light of this history, the costs and benefits of such a storage 
facility could be accessed (similarly to the SEM) on an all-island basis. We suggest inter-governmental 
engagement on this matter could be useful and consideration should be given to commencing this (80 Mutual 
Energy). 

 
Considering that Corrib gas field is Ireland’s last indigenous gas supply within a diminishing lifespan together 
with Ireland’s increasing dependence on gas imports in a time of high security of supply concerns, hydrogen 
storage should be essential in any energy transition strategy. The current position of minimal energy reserve 
capacity will need to be addressed, and hydrogen appears to provide a means to overcome the periodicity of 
wind-generation power. 
Ireland has a rich potential for offshore mass power and hence curtailed power hydrogen generation. Future 
storage considerations should not be restricted to national reserve volumes, but also in supporting the 
development of a potential major energy export capability. 
Technology selection for hydrogen storage will need to be developed to suit our specific requirements and 
differing geotechnical profile than most of our European peers in the EU. Given the potential inventories, 
location selection must account for operator workforce and adjacent public safety risk aspects and apply suitable 
guidelines (86 CRU). 
 
Assuming concurrent electrification of significant amounts of heat and transport energy use, Ireland’s peak 
electricity demand can be expected to reach at least 10GW. On this basis, it is already clear that very large-scale 
energy storage (multi-TWh) will be required. 
The best technical option for (very) large-scale hydrogen storage is in salt caverns, where suitable geological salt 
deposits are identified. This would specifically allow incremental development of discrete caverns of prescribed 
capacity (also ensuring that cushion gas requirement is similarly incremental). The location of such storage will 
be primarily constrained by available geology; however, where possible, sites adjacent to renewable energy 
resources and electricity demand centres would be preferred. Within the Republic of Ireland, this geology is 
limited; this would suggest an initial focus on potential salt deposits in the Irish sea. There is also significant salt 
deposit geology in Northern Ireland (in the Islandmagee area) with an existing commercial project proposing to 
develop gas storage facilities (initially for methane but with planned repurposing to hydrogen). This presents a 
significant opportunity for all-island co-operation. A secondary option for large-scale hydrogen storage may be 
in depleted natural gas fields. However, this is likely to be significantly more expensive, even if technically 
feasible. Hence an immediate priority focus on salt cavern storage is appropriate. 
The development of hydrogen clusters (as discussed in [Q2]) is a no-regrets investment in kickstarting and 
helping to scale the hydrogen economy, whilst also delivering deeper decarbonisation beyond direct 
electrification. Large-scale hydrogen storage at these locations will be fundamental in enabling further maturing 
Ireland’s hydrogen industry (87 Engineers Ireland). 
 
Depending on the use of hydrogen in the market, the level of storage would have to be developed in line with 
the growing market. However, companies have already invested in facilities believed suitable for hydrogen 
generation and storage. The use of depleted offshore gas reservoirs and associated pipeline infrastructure may 
be obvious candidates for storing hydrogen, however further investigations would have to take place to confirm 
their suitability. An appropriate regulatory and permitting system would also have to be in place. 
In addition, the transportation of hydrogen in pipelines including hydrogen blended gas pipelines allows line 
pack which in combination with the pipeline volume also constitute storage. 
We believe that offshore wind energy represents the most sustainable source of green hydrogen for Ireland, 
and that associated storage should be located in locations with significant infrastructure for further distribution 
of hydrogen. In the short term this means the national gas network, but in the longer term it should include 
hydrogen enabled ports and other potential storage and distribution hubs. The future potential for 
transportation of hydrogen as a liquid in the same way as LNG, also represents opportunities for hydrogen 
storage. This can enable the landing of hydrogen at a suitable coastal location where connection into the grid or 
for transmission to other users can be accommodated. Ship based (floating) storage and regasification units 
(FSRUs) are increasingly being located at various locations in Europe instead of building large land-based LNG 
terminals, to enable the importation and storage of LNG. Similarly, these facilities can be adapted to land 
hydrogen. Such facilities could also be envisaged for the export of green hydrogen from Ireland (88 Enterprize 
Energy). 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 260 of 412 

 
Given the lack of gas storage built to date and the lack of a pipeline from Ireland’s strategic oil reserve at Whiddy 
Island, we can only urge the government to invest in storage as a hedge against supply disruptions, this is a wise 
and necessary action by any government (90 FTAI). 
 
Ports and their near hinterland are suggested as the best location for hydrogen storage (91 Galway Harbour 
Company). 
 
It is currently common practice in mainland Europe to have c. 90 days (heating season) of annual gas 
consumption stored in underground geological formations. Ireland currently has no large-scale gas storage 
facilities and Ireland’s only underground gas storage facility (at Kinsale Head) ceased in 2017 and its physical 
infrastructure is currently in the final stages of decommissioning and removal. 
Post-Brexit, Ireland has its only gas interconnection to a non-EU state (UK) which itself currently has only 5 days 
storage. In response to this storage crisis, the UK have recently sanctioned the rehabilitation of the offshore 
North Sea Rough Gas Storage Facility, with the UK government intervening to assist in the purchase of the 
cushion gas required to make it operational. 
With Ireland’s huge potential for offshore wind power, and hydrogen produced in Ireland most likely to come 
from variable renewable electricity sources, significant large scale hydrogen storage capacity will likely be 
required over the coming decades, in addition to smaller fast acting buffer storage to enable flexibility and create 
synergies across the energy system (electricity, gas and hydrogen). 
Ireland could need up to 20 TWh of decarbonised energy storage to ultimately replace fossil fuels in the 
electricity system over the next 3 decades. Whilst other renewable and short-term storage initiatives (such as 
short cycle batteries etc.) can play an assisting role to meet this scale, Ireland’s energy system will require much 
larger scale storage solutions or enhanced gas and electricity interconnection to address the intermittency of 
renewable power and absorb our full renewable 
energy potential. For large scale storage requirements, significant geological formations can be utilised which 
will dictate where hydrogen storage will be located. Ireland has a number of sites that could be utilised: the 
depleted Kinsale gas field; the Corrib gas field when depleted; or salt caverns at Islandmagee, Co. Antrim and off 
the Dublin and Shannon coasts. The depleted Kinsale gas field, for example, has the potential to store up to 
3TWh of green hydrogen – the equivalent of approximately 10 per cent of current Irish annual electricity 
consumption. 
In addition to subsurface storage, above ground storage tanks are also a possibility for large scale and long 
duration hydrogen storage. Although not at the same scale as underground geological formations, above ground 
storage can be used for significant volumes and duration, can be more cost effective, and gives more flexibility 
where the storage is located. In addition to, or potentially instead of, large geological storage formations, above 
ground tanks and small pressurised tanks, the existing gas network can be used to store both small and large 
amounts of hydrogen using linepack flexibility. Storage of hydrogen in pipelines can be done by blending it 
with natural gas in existing pipelines or in the future in 100% hydrogen pipelines converted from the existing 
network or newly built (92 GNI). 
 
Hydrogen storage is crucial for Ireland. Without large-scale, cheap storage, green hydrogen, which is produced 
at variable rates by renewable energy, will be very expensive to be delivered at rates required by end users. The 
salt cavern storage site being developed at Islandmagee, County Antrim, is vital for the development of hydrogen 
on the island of Ireland. Research should also be undertaken into the prospects for hydrogen storage in the 
Corrib field or other geological structures around Ireland. Non-geological storage will need to be developed also. 
This will need to consider the forms 
that hydrogen may be exported from Ireland. For example, to simply supply the Irish demand, high- pressure 
storage may suffice. If, however, export is an important driver of hydrogen production, the means of that 
hydrogen export (liquefied, ammonia, methanol, etc) will impact on domestic decisions. 
Ports again have important role to play as production, storage, and distribution hubs, or Hydrogen Valleys. A 
major challenge associated with large-scale hydrogen storage is ensuring the energy security policy in place 
allows for a viable business case. Ireland used to store natural gas in the depleted Kinsale gas field, but that 
ceased, and the facility has now been dismantled. Such a gas storage site would be extremely valuable now. 
What lessons can be learned from that experience to ensure 
hydrogen storage has a future in Ireland? (100 University of Galway). 
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H2 storage will be required at the point of generation and at the point of use. If pipelines are being utilized then 
storage can be placed in locations that are compatible with the grid capacity (101 SGS). 
 
Under the EU's Oil Stocks Directive (2009/119/EC)20, EU countries must maintain emergency stocks of crude oil 
and/or petroleum products equal to at least 90 days of net imports or 61 days of consumption, whichever is 
higher. Stocks must be readily available so that in the event of a crisis, they can be allocated quickly to where 
they are most needed. Ireland adheres to this EU Directive and so if follows that for any principal consumed 
energy, a similar 90 days of hydrogen storage should apply. 
Today, Ireland has no operating gas storage facilities. Ireland’s only underground gas storage facility (at Kinsale 
Head) was closed in 2017 and its physical infrastructure is currently in the final stages of decommissioning and 
removal. 
Historically, Ireland has relied largely on “carbon-based” energy storage, including storage of coal at 
Moneypoint, peat at various Bord na Mona facilities, methane gas at Kinsale Head and NORA’s strategic oil 
reserve, which has a 90-day minimum storage level. In 2020, it is noteworthy that whilst 86% of TPER was fossil 
based (oil/gas/coal/peat), 96% of primary energy storage was “carbon - based”. Post-Brexit, Ireland also has its 
only gas inter-connection to a non-EU state (UK) which itself currently has only 5 days storage. In response to 
this storage crisis, the UK have recently sanctioned the rehabilitation of the offshore North Sea Rough Gas 
Storage Facility, with the UK government intervening to assist in the purchase of the cushion gas required to 
make it operational. 
As Ireland moves forward with its decarbonisation plans, Ireland’s energy system will have to rely on a number 
of decarbonised energy storage mediums - such as batteries, flywheels, hydro-power, etc – but an analysis of 
the TPER shows that as Ireland decarbonises, and with corresponding renewable energy penetration increases, 
it will require a significant level of decarbonised storage at scale – and that is where large-scale hydrogen storage 
comes in. 
To ensure that the future Irish energy system is secure, reliable & resilient, Ireland needs to put in place 
significant amounts of energy storage. There are a range of potential TPER scenarios for 2030, net zero 
electricity, net zero energy - all which generate substantial storage requirements. Wind Energy Ireland 0 by 50 
report, identifies ~120TWh primary energy in 2050. 90 days primary energy storage (best practice in EU) is 
equivalent to ~30TWh storage. This is equivalent to the storage capacity of >15,000 Turlough Hill pumped 
storage units). Whilst other renewable and short-term storage initiatives (such as short cycle batteries etc.) can 
and will play an assisting role, to meet this Ireland’s future decarbonised energy storage, Ireland’s energy system 
will require much larger scale storage solutions to address the intermittency of renewable power, as well as the 
plans for significant green hydrogen that will be produced as a result of material increases in offshore wind 
power over the coming decades. Such large-scale storage should take the form of underground natural gas 
storage, which will migrate via blending to green hydrogen as green hydrogen production increases. 
It is common (and best) practice in mainland Europe to have c. 90 days (heating season) of annual gas 
consumption stored in underground geological formations, and in a June 29, 2022, EU directive to address 
security of supply arising from the Ukrainian crisis, further measures for EU states to fill their gas storage facilities 
were implemented. These new rules will require the EU Member States to fill storage facilities to 80% of capacity 
by November 2022 and to 90% in the years thereafter. 
REPowerEU recommends that members states carry at least 90 days of storage. As stated above, Ireland already 
does this for oil reserves but to adhere to EU guidelines, 90 days of molecular storage (gas and hydrogen) should 
be implemented. Based on forecast TEPR, this would represent upwards of 30 TWh of energy storage in the 
short term. Generally, energy storage should be located proximate to the end user market to minimise costs. 
However, as discussed above, Ireland’s energy system will require large-scale hydrogen storage, and due to 
geological, societal and planning considerations, the most appropriate location for such large-scale storage is 
offshore, sub-seabed. This provides societal, safety and consenting benefits as the storage infrastructure is 
unseen, is off-shore and is sub-seabed. Ireland’s onshore geology is not suitable for large-scale subsurface 
storage. However, dCarbonX’s extensive evaluation of geological formations offshore Ireland confirms suitable 
locations for large- scale hydrogen subsurface storage offshore Dublin (salt caverns), offshore Shannon (salt 
caverns) and offshore Cork (the decommissioned Kinsale Head gas fields, which previously hosted a 2.3 TWh 
methane gas storage facility which can readily be repurposed for molecular gas storage). These three identified 
areas, adjacent to existing onshore energy infrastructure, can provide suitable storage capacity to meet a 30 
TWh requirement. In Northern Ireland, there are also identified geological formations offshore Antrim (salt 
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caverns). In addition to large-scale, offshore subsea storage, as is common practice in the gas industry 
worldwide, there are opportunities to deploy “step-down” storage facilities (either subsurface silos or in surface 
dewars) for smaller quantities of hydrogen storage (tens to hundreds of tonnes). These “step-down” storage 
facilities can be located adjacent to hydrogen producing or consuming locations, which may not be connected 
through pipeline infrastructure (off-grid) (103 dCarbonX). 
 
Renewables to generate more hydrogen. For example, if Ireland has a hydrogen demand of 5GW, and there are 
20 days of no or low wind in a year, then enough storage should be installed to cover this 20-day period. In 
addition to this, storage should be considered for the following: 

• 90+ days storage as National Fuel Reserves 
• Storage to allow consistent levels of export of hydrogen (or hydrogen carriers) to the Europe Market (104 
EIH2). 

 
As previously suggested, a roadmap for the transition to net zero by 2050 of the Irish energy sector (electricity, 
residential, industry and transport) setting out scenarios for volumes of renewable hydrogen required to 
complement the role of electrification. A key element of this roadmap is the setting out of the level of storage 
required to secure the 2050 zero-carbon energy system. The location of storage is also a key inclusion for the 
hydrogen strategy (113 Wind Energy Ireland). 
 
Gas Infrastructure Europe’s commissioned report “Picturing the value of underground gas storage to the 
European hydrogen system” highlights the vital need for underground storage in Europe.  This report, published 
in June 2021, predates the Russian invasion of Ukraine, which further highlights the need for energy security in 
terms of strategic storage for both methane gas today, as well as the evolution to hydrogen storage in the future.  
Key points from the executive summary, which was written from a total EU perspective, have direct read across 
implications for the development of the Irish hydrogen market, are transcribed below: 
● “Large-scale, underground hydrogen storage is indispensable to the development of the European hydrogen 

market and will become an important part of the future decarbonised energy system.” 
● “As in today’s energy system, supply and demand balancing will be required on all timescales (hourly, daily, 

weekly, and seasonal).”  
● “The overall energy system (electricity, gases) designed to meet the ultimate objective of the energy 

transition—net zero emissions by 2050 at the lowest cost to society—will also have to be optimised and 
secure.”  

● “Underground gas storage will be a key enabler for all these objectives, as it already provides these benefits 
to the energy system.”  

● “Compared to its current use, the role of underground gas storage will be even more pronounced to ensure 
the resilience of the energy system as a whole.  

o On the supply side, this is mostly due to higher (green) hydrogen supply variability driven by 
intermittent renewable electricity production from the sun and wind.  

o On the demand side, this is because of the sheer volumes (especially for industrial use) and demand 
variability from increasing electrification and the related need to meet higher electricity demand 
peaks created by residual load.”  

● “If hydrogen is to be deployed at scale, a substantial deployment of storage will be needed as well, requiring 
a better understanding of the specific storage needs. These hydrogen storage needs will be determined by 
an overall sector coupling equation. Developments in hydrogen supply and demand as well as interrelations 
with other sectors (power, transport, heating, cooling) and the sectors’ ability to use other flexibility tools 
(batteries, heat and cold storage, pumped hydropower, etc.) will determine the specific hydrogen storage 
requirements.”  
● “When hydrogen production is expected to follow intermittent renewable sources, highly flexible 

storage is required in addition to the large scale seasonal volumes. Similarly, if hydrogen is used for 
power system balancing (short term and seasonal) and heating (directly or indirectly), substantial 
storage capacities with high flexibility will be required. A whole system adequacy exercise should be 
performed for electrical and gas systems to allow for the efficient use of energy networks, including 
storage. Both storage capacities and operating profiles need to be investigated.”  

● “In the early stages of hydrogen market development (up to 2030), demand will likely be concentrated 
around cluster areas (hydrogen valleys) that will initially mostly manage their supply locally. 
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Underground hydrogen storage will be an integral part of these valleys, helping to significantly improve 
the economics of the emerging hydrogen infrastructure. In some places, underground storage sites for 
hydrogen might be repurposed or new ones developed even before the arrival of the European Hydrogen 
Backbone (EHB).”  

● “Alternatively, hydrogen blending in storage assets is an option. This option comes with the need to 
either de-blend the two gases upon withdrawal or to accept a different gas purity standard. By 2030, 
the EHB could start to interconnect the first valleys into hydrogen regions, both intra-country and cross-
border. These developments can also support the large-scale integration of renewables in these regions, 
particularly offshore wind, with hydrogen storage as a critical component. As the transition continues 
and hydrogen supply and demand grow, the hydrogen valleys will evolve into an interconnected 
hydrogen network, as shown by the EHB initiative (after 2030).”  

● “More natural gas storage will be repurposed for hydrogen, and the interconnectivity of the network will 
enable storage further away from hydrogen supply and demand to be used. Hydrogen might also begin to 
be used in heating (directly or indirectly) and to help meet peaks in electricity demand, beyond the mostly 
industrial (and transport) uses in the early transition. These uses would alter the demand profile for 
hydrogen. Peaking would require flexible storage to balance the variation in renewable electricity 
production, and heating would emphasise the larger need for seasonal storage. The overall hydrogen 
infrastructure, including storage, will enable a better hydrogen price convergence between the 
interconnected regions and the already established hydrogen valleys.” “Our first-order estimation of 
hydrogen storage capacity requirements for the 21 countries covered by the EHB shows the need for around 
70 TWh of hydrogen storage in 2030, growing to around 450 TWh of hydrogen storage in 2050.”  

● “All underground storage types will need to be utilised, both for capacity and geographical reasons. 
Repurposing and developing new storage sites will be required going forward. The decision for repurposed 
versus new development will be driven by a variety of factors including the development of hydrogen and 
natural gas storage needs over time, the availability of the storage, and the individual suitability of the 
storage site.”  

● “From a physical point of view, hydrogen, due to its lower energy density compared to natural gas, needs 
about four times higher storage volumes to store an equivalent energy amount.” 

● “Hydrogen storage in salt caverns is a low-hanging fruit and current research shows that porous structures 
(depleted gas fields, aquifers) are showing fair potential to cover further storage needs for pure and blended 
hydrogen. Given the geographical availability and expected capacities required, we will need all types of 
underground storage for hydrogen.”  

● “Salt caverns are suitable for large scale pure hydrogen storage but are limited by their geographical 
availability across Europe. Depleted gas fields and aquifers are likely to be usable for hydrogen and are 
present more widely across Europe, so these will need to be utilised as well. Salt caverns (for natural gas 
storage) are operational in six EU member states and the UK with an estimated working gas capacity of 50 
TWh of hydrogen after repurposing. Depleted gas fields and aquifers are used as gas storage in 16 EU 
member states and the UK with an estimated working gas capacity of 215 TWh of hydrogen after 
repurposing.”  

● “To be ready for substantial hydrogen demand and regional pipeline networks by 2030, we need to start on 
the storage now. Repurposing can take anywhere between 1 and 7 years and developing new storage assets 
takes between 3 and 10 years from pre-feasibility to operation. Each existing site must be investigated for 
its suitability to store pure and blended hydrogen. Storage system operators have a key role—their 
experience will be needed. Many of these operators have started to investigate the feasibility of repurposing 
their assets. Several pilots are testing or planning to test storing hydrogen pure and in various blends in salt 
caverns, depleted gas fields, aquifers, and hard rock caverns. More field testing and R&D is needed, 
however.” 

● “Certain repurposing actions could be standardised to streamline the procedure. Some storage operators 
have also taken commercial role in the planning of new hydrogen projects. A clear business case and an 
enabling regulatory environment need to be present to enable decisions to repurpose or develop large-scale, 
underground hydrogen storage. Collaboration between supply, demand, infrastructure operators, and 
regulators will be key. Integrated infrastructure planning including hydrogen storage is necessary for a cost-
efficient and timely energy transition in Europe.” 

As Ireland moves forward with its decarbonisation plans, Ireland’s energy system will have to rely on a number 
of decarbonised energy storage mediums - such as batteries, flywheels, hydro-power, etc – but an analysis of 
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the TPER shows that as Ireland decarbonises, and with corresponding renewable energy penetration increases, 
it will require a significant level of decarbonised storage at scale – and that is where large scale hydrogen storage 
comes in. 
In the past, Ireland has relied largely on “carbon-based” energy storage, including storage of coal at Moneypoint, 
peat at various Bord na Mona facilities, methane gas at Kinsale Head and NORA’s strategic oil reserve, which is 
set at a 90-day minimum storage level.  In 2020, it is noteworthy that whilst 86% of TPER was fossil based 
(oil/gas/coal/peat), 96% of primary energy storage was fossil based. 
Currently, it is common practice in mainland Europe to have c. 90 days (heating season) of annual gas 
consumption stored in underground geological formations – today, Ireland has none. Ireland’s only underground 
gas storage facility (at Kinsale Head) was closed in 2017 and its physical infrastructure is currently in the final 
stages of decommissioning and removal. 
Post-Brexit, Ireland also has its only gas inter-connection to a non-EU state (UK) which itself currently has only 5 
days storage. In response to this storage crisis, the UK have recently sanctioned the rehabilitation of the offshore 
North Sea Rough Gas Storage Facility, with the UK government intervening to assist in the purchase of the 
cushion gas required to make it operational.  
To ensure that the future Irish energy system is secure, reliable & resilient, Ireland needs to put in place 
significant amounts of energy storage. There are a range of potential TPER scenarios for 2030, net zero 
electricity, net zero energy - all which generate substantial storage requirements.   
One such analysis, carried out recently by ESB23, projects that Ireland will need at least 21 TWh of “decarbonised” 
energy storage to ultimately replace fossil fuels over the next 3 decades. WEI 0 by 50 report24, identifies 
~120TWh primary energy in 2050.  90 days primary energy storage (best practice in EU) is equivalent to ~30TWh 
storage.  This is equivalent to the storage capacity of >15,000 Turlough Hill pumped storage units). Whilst other 
renewable and short-term storage initiatives (such as short cycle batteries, etc.) can and will play an assisting 
role, to meet this scale, Ireland’s energy system will require much larger scale storage solutions to address the 
intermittency of renewable power, as well as the plans for significant green hydrogen that will be produced as 
a result of material increases in offshore wind power over the coming decades.  Such large scale storage should 
take the form of underground natural gas storage, which will migrate via blending to green hydrogen as green 
hydrogen production increases.  
Additionally, looking at the more recent initiatives within the EU on security of supply, REPowerEU recommends 
that members states carry at least 90 days of storage. Ireland already does this for oil reserves (through NORA) 
but to adhere to EU guidelines, 90 days of molecular storage (gas and hydrogen) should be implemented. Based 
on forecast TEPR, this would represent upwards of 30 Twh of energy storage in the short term.   
Generally, energy storage should be located proximate to the end user market to minimise costs. However, as 
discussed above, Ireland’s energy system will require large scale hydrogen storage, and due to geological, 
societal and planning considerations, the most appropriate location for such large scale storage is offshore, sub-
sea.  This provides societal, safety and consenting benefits as the storage infrastructure is unseen, is off-shore 
and is subsea.   
In Ireland, extensive evaluation of geological formations confirms suitable locations for large scale hydrogen 
subsurface storage offshore Dublin (in salt caverns), offshore Shannon (again in salt caverns) and offshore Cork 
(in the decommissioned Kinsale gas fields, which previously hosted a 2.3 TWh methane gas storage facility which 
can readily be repurposed for molecular gas storage.) These three identified areas, adjacent to existing onshore 
infrastructure, can provide suitable storage capacity for 21 TWh. 
On the island, in Northern Ireland at Larne, there is in the range of 10-20TWhr storage capability with a first 
stage 2.5TWhrs currently being developed for hydrogen storage. 
In addition to large-scale, offshore sub-sea storage, as is common practice in the gas industry worldwide, there 
are opportunities to deploy “step-down” storage facilities (either sub-surface silos or in surface dewars) for 
smaller quantities of hydrogen storage ( tens to hundreds of tonnes). These “step-down” storage facilities can 
be located adjacent to hydrogen producing or consuming locations, that may not be connected through pipeline 
infrastructure (off grid) (118 Hydrogen Ireland Associations). 
 
H2 storage in tanks at high pressure and low temperatures as current technology dictates has significant safety 
risks. This can be mitigated by the conversion to a more stable product as ammonia, but again with increased 
costs through System and Pathway Loss. 
The offshore geology of the west and south east hold rock formations proven as natural gas reservoirs, and have 
the potential to be used for H2 or ammonia storage. 
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The location of these reservoirs are synergies for the matching of floating offshore wind in the western EEZ, the 
coastal ports acting as hubs for both supply chain and distributing H2 to hard to abate sectors. (120 Hexicon). 
 
As Ireland decarbonises, Ireland’s energy system will have to rely on a number of decarbonised energy storage 
mediums - such as batteries, flywheels, hydropower, etc – but an analysis of the TPER shows that as Ireland 
decarbonises, and with corresponding renewable energy penetration increases, it will require a significant level 
of decarbonised storage at scale – and that is where large scale hydrogen storage comes in. 
Based on WEI report47, 2050 economy requires ~120TWh primary energy. Replicating current strategy of 90 
days energy storage, this requires storage of ~30TWh of zero carbon energy. 
This is equivalent to 790,000 battery projects of the scale commissioned by ESB in Aghada or 15,000 Turlough 
Hill pumped storage units. 
ESB have entered into a Master Joint Venture Agreement (MJVA) with dCarbonX/Snam for offshore subsea 
energy storage. ESB are confident that we can deliver large scale energy storage with this partnership with 
dCarbonX/Snam, Snam being the largest gas storage operator in Europe (c. 20 bcm) and is an industry leader in 
the transportation and storage of hydrogen. 
ESB / dCarbonX are particularly focused on our Cork cluster which we refer to as the ‘Kinsale Energy Storage, 
Transportation & Export Link’ (KESTREL) offshore storage project. 
KESTREL is in an integrated evolutionary project that involves the rehabilitation of the well proven storage 
solution in South-West Kinsale that could improve medium term energy security initially with natural gas storage 
and subsequently transitioning to green hydrogen storage. This storage will form the cornerstone of the cluster 
by enabling the harnessing of offshore wind, production and storage of hydrogen and provide a continuous 
supply for hydrogen fuelled generation. 
The first phase of KESTREL could deliver large scale energy (c. 45days) within four years with the required 
framework including provision of suitable lease, license and support mechanism. ESB/dCarbonX have already 
applied for a storage license to the CRU and have applied for authorisation to enable energy storage offshore 
Cork from DECC. 
The Dublin Cluster storage solution will be a Hydrogen based solution based around the salt domal formation at 
the Kish bank, hence Poolbeg Power Station is a critically important site in the enablement of Hydrogen 
production, storage and backup hydrogen fired generation for our largest load centre. This storage solution 
could be delivered before the end of this decade within the appropriate framework. 
The west of Ireland, Shannon cluster which Green Atlantic @ Moneypoint is a critical part of has also a storage 
solution for hydrogen in salt caverns albeit some distance from shore as part of the Slyne basin which can also 
be developed in conjunction with large scale offshore floating wind development. These storage projects will 
deliver a secure, resilient reliable future proofed energy system that will negate any need for other fossil 
alternatives including LNG. LNG brings diversity of supply and does not provide resilience in the form of gas 
storage. There may also be acute short-term demand for LNG in Europe during weatherrelated low renewable 
generation events and in such instances, larger customers than Ireland are likely to get priority for LNG deliveries 
(121 ESB). 
 
In July 2022, the UK BEIS published a research paper entitled Benefits of Long Duration Electricity Storage6. The 
modelling undertaken as part of this paper evidenced that the largest system savings in GB arise when flexibility 
is delivered through a combination of hydrogen storage and hydrogen CCGTs. This is because system balancing 
continues to rely on large amounts of flexible low-carbon thermal capacity to balance the system cost effectively 
during long periods of low wind and high demand. The report concludes that if all of these technologies are 
available, hydrogen Long Duration Storage (LDS) has the potential to offer the largest system cost savings of the 
modelled storage options. Hydrogen LDS also has the benefit of reducing costs of meeting non-power sector 
hydrogen demand.  
Noting this analysis was undertaken for GB, we would (as highlighted above) suggest Ireland understand its own 
analysis to determine the system benefit for various uses of hydrogen and the role of hydrogen storage in that. 
Overall levels of storage will, ultimately, be dependent on the uses and demand-level within Ireland, and the 
anticipated storage needed to facilitate effective export of hydrogen.  
As general comments, hydrogen demand at any given time is likely to be weather dependent given wind power 
will form the backbone of Ireland’s power sector, with hydrogen especially needed during times of low wind. 
Storage should therefore be conducive to supporting this use in the power sector during these periods of high 
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hydrogen demand, enabling hydrogen to work effectively as a decarbonised solution to generation flexibility in 
Ireland.  
SSE Recommendation: As recommended above, Ireland should identify the most advantageous uses of 
hydrogen in terms of overall system value and efficiency and define targets by end-use sector, using this to drive 
the approach and overall levels of hydrogen storage (123 SSE). 

 

28 WHAT IS THE POTENTIAL ACCEPTANCE OF OR RESISTANCE TO HYDROGEN STORAGE FACILITIES 

IN COMMUNITIES? WHAT PUBLIC ENGAGEMENT MIGHT BE REQUIRED? 

Hydrogen powered bus fleets are a good way to begin building acceptance. I recommended this initiative when 
recently advising the Lithuanian government on their hydrogen strategy. The main barriers to acceptance are 
fire safety and making the case that hydrogen is the most economical solution (i.e. heading off early any 
scepticism that it serves renewable developers or oil and gas players more than consumers) (2 Baringa). 
 
The convening of regional citizen assembly forums with stakeholders from across government, industry and 
regional communities would assist with facilitating an open dialogue in relation to the benefits of green 
hydrogen and offshore wind (and associated challenges) and more generally, the development of a green 
hydrogen economy capable of supporting local sustainable jobs and innovation and the transition to net zero by 
2050 (7 Source Energie). 
 
There are concerns in relation to transportation routes storage facilities need to be relatively proximate to a 
National Road and a defined distance from residential areas. Extensive public engagement is required with 
comparisons to the risk of transporting liquified natural gas and compressed natural gas (12 Atlantic Economic 
Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry). 
 
New infrastructure is always hard for rural areas to assimilate, use should be made of existing nexus points. The 
public need proper buy in, so allow for a larger community dividend and co-investment option (22 Aergaz). 
 
There will be considerable scare stories and lobbying by fossil fuel and battery storage agents. But these are 
industrial units, they are best suited to industrial areas and ports. This may limit where it is feasible to have 
electrolysis sites. There is also likely to be considerable resistance to creating new pipelines that are dedicated 
to Hydrogen, so usage of the existing gas infrastructure will need to be optimised to minimise need to create 
new infrastructure (29 Chambers Ireland).  
 
I think the resistance to a homegrown supply of energyis less likely versus imported energy where disposable 
income is leaving the country (32 and 84 Constant Energy). 
 
It is crucial that a public awareness campaign is implemented into Ireland’s Hydrogen Strategy. This will be key 
to creating a market for hydrogen and ensuring that businesses and consumers are aware of the benefits of 
hydrogen. This is particularly important for industries serving the wider public, such as airports. Organisers of e-
Farm, a Hydrogen Valley in Germany, note that ‘regionally focused Hydrogen Valleys need to ensure that the 
general public, which includes not only political decision makers but rather more importantly  local residents, 
understand the needs and objectives of the project. Raising awareness of Document Classification: Class 1 – 
General the importance of hydrogen use as well as demonstrating its regional added value to the people is the 
first step in creating a functioning Hydrogen Valley.’9 A targeted communications strategy, involving local 
authorities would help local communities to understand the priorities of, and opportunities for, different 
stakeholders. In this regard, the Department should engage with local authorities on how best to develop a 
communications strategy that resonates with local communities. The Department should also establish 
cooperation with local businesses, many of whom have the resources to support such campaigns as part of their 
corporate social responsibility agenda. This could be worked on in collaboration with, for example, Ireland’s 
Clean Air Strategy to ensure a joined-up thinking approach and to communicate the various benefits of de-
carbonising Ireland’s energy grid (37 Dublin Chamber). 
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A similar acceptance of or resistance to hydrogen storage facilities should be expected compared to existing 
large energy infrastructure (47 Fingleton White). 
 
It will be important to implement a national programme to inform and educate the public about hydrogen’s 
advantages and safety risks and myths and update the HSA Land Use Planning Guidelines accordingly. Open and 
honest public engagement should be conducted to highlight the role of hydrogen as a crucial part of Ireland’s 
energy plan (53 Green Marlin). 
 
Hydrogen will be perceived by the public at large as a dangerous substance. There is, therefore, a high potential 
for resistance from communities against hydrogen production and storage facilities. There is also likely to be 
resistance to modifying appliances in the home for hydrogen use. Education on how the gas can be handled, 
transported and stored safely will be required.  This will require a programme of public engagement which will 
need to be continually reinforced as the implementation develops. The strategy must be communicated at a 
national level, but public engagement carried out at a local level (55 and 56 Hydrogen Utopia International). 
 
With the introduction of any transition, communication will be pivotal. However, focus groups must 
acknowledge a transitionary period and the requirement for fossil fuels in the near-term and the acceptance 
that large-scale construction activities must swiftly navigate the regulatory and planning systems, with 
appropriate due diligence, to expedite a swift transition without undue legal challenges to counter-intuitively 
delaying project development and the transition to net zero. 
The need to understand public perceptions, including what barriers may exist and the perceived possible risks 
to safety is vital as these perceptions could affect the role hydrogen has to play in the future energy system as 
well as how it can be integrated into everyday activities. 
Public perceptions of hydrogen are currently only guessed at by the research and industry community. As a 
result, it is difficult to know how communities and individuals would respond to the prospect of using hydrogen 
as an energy carrier, which could change the look and feel of daily core practices such as transportation, cooking 
and heating. 
As part of the ROSTOCK-H project [2], a survey was carried out in France to understand the social acceptability 
of underground hydrogen storage. Of the 176 participants, 85.2% attached importance to environmental 
problems such as global warming, air pollution, depletion of fossil fuels and the need to develop renewable 
energies. Furthermore, 79.5% believed that hydrogen can have a positive impact on the energy mix, 6.3% believe 
not, and 14.2% had no opinion. Moreover, the results revealed that 70.5% of the individuals in the sample 
surveyed, were in favour of underground hydrogen storage, but 62.5% declared a negative behavioural intention 
towards the installation of such storage. This shows that individuals can be inconsistent with their previously 
stated attitudes. 
An element of understanding may be gained if we refer, closer to us, to the results of the research carried out 
by Leeds Beckett University, on behalf of the H21 project in Leeds. This research explored how people respond 
to the prospect of converting their energy usage from methane to hydrogen. The results have shown that the 
public can be segmented into five groups based on their reaction to a potential hydrogen conversion. 20% of 
the surveyed population were prepared to accept the conversion with little reassurance required. 12% were 
planning to reject it as they did not believe that carbon emissions lead to climate change and the remaining 68% 
indicated that they were indifferent or undecided about a hydrogen conversion. 
The conclusion from both surveys is that it is essential that communication about hydrogen storage facilities is 
clear and addresses people’s concerns, as the wrong messages could mean that a large proportion of the public 
may reject hydrogen as an energy carrier, based on misperceptions or unfounded fears (63 Islandmagee). 
As part of our ongoing development and community engagement activities we have made the following 
commitments. We encourage the DECC to consider establishing community support guidelines for green 
hydrogen development to ensure local and rural communities are brought along during this transition. 
We already intend to play our part in unlocking the huge potential for the West of Ireland – and have no doubt 
that many other like-minded developers of green hydrogen will pursue this same intention throughout our small 
island. In particular, Mercury will provide discounted green hydrogen at fixed prices to local communities within 
Counties Mayo and Sligo. This will remove unexpected price rises and ensure a secure supply of energy from a 
local source. We have no doubt that this will go a long way to ensuring that the local community’s carbon 
footprint is substantially reduced. As an aside, the home improvement grant, under the Sustainable Energy 
Authority of Ireland (SEAI), does not currently provide cover for hydrogen boilers of any kind. It will be vitally 
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important for this to change in order to ensure that there are accessible grant/funding supports to help 
households in Ireland to make the 
transition to hydrogen boilers and cooking systems as soon as green hydrogen is readily available. 
Mercury is committed to helping develop technical knowledge and skillsets throughout the West of Ireland so 
that it can realise the full potential of this exciting new green economy. As part of this plan, we will establish 
local apprenticeship programmes for electricians, logistic managers, health and safety officers, and other 
technical specialities. We believe that exposure to this skillset is absolutely vital as part of our transition to green 
hydrogen and further believe that training programmes of this kind can be expanded within the national context, 
starting within our third-level institutions. The Government should provide a clear commitment to funding 
further and higher education, training and skills courses around green hydrogen to ensure the necessary skills 
are present for a functioning and effective green hydrogen economy. 
Although the Firlough Wind Farm may not participate in the RESS auction process as the energy will be used in 
producing green hydrogen, we have made a commitment to establish a community fund that matches the €2 / 
MWh obligation placed on successful RESS bidders. We strongly believe it is important that our project 
contributes directly to the local economy (65 Mercury Renewables). 
 
We would characterize the response as follows: 
- General reluctance to accept initially with real potential for opposition. 
- Genuine need to understand the rational for the project and have it demonstrated through cordial engagement 
that the project is safe and environmental acceptable. 
- Community members are typically well read, some of them will be technically competent, all will expect to be 
listened to and have their views taken on board. 
- Issues of note would include explosion/fire concerns and discussions around CRU safety case and HSA COMAH 
regulations etc. 
- Benefits to the community in terms of business benefits, jobs etc. need to be explained clearly but a good story 
here will not compensate for poor engagement on the points above. 
- There is always potential for a project to become a cause célèbre. 
We would envisage significant public engagement, initially by the competent authority explaining the rational 
for Hydrogen Storage and how safety and environmental issues will be managed in any project phase. This would 
include an explanation of the ALARP processes for Hydrogen storage, proposed risk mitigating measures 
management of the environment. For specific projects, public engagement would be the response of the 
developer. Some projects in the current round of Wind Development Projects are demonstrating best practice 
which should be replicated. (67 Nephin Energy). 
 
Decisions are taken by competent/consent authorities through the statutory processes which allow for public 
participation and consultation while receiving advice from other key stakeholders and statutory authorities with 
specific environmental responsibilities. Public participation and consultation is an integral part of this process 
(70 Port of Cork). 
 
The public perception of hydrogen as a fuel vector in Ireland is currently unknown.  
Replacement of natural gas with hydrogen will present a huge public impact challenge, not unlike the historic 
transition from towns gas to natural gas. It is better to inform the public and ensure clear communications are 
delivered from the outset. This element of fuel decarbonisation should not be overlooked and should form a 
parallel part of the national hydrogen strategy throughout its lifecycle. 
Reviewing our peers in the UK, in June 2020, Leeds Beckett University carried out a study to gather information 
on the general public’s perception and concerns around a 100% hydrogen conversion. The study took the forms 
of in-person interviews for a small sample of people, an online survey aimed at a larger target group as well as 
in-person workshops. 
The CRU recommends that a similar study should be carried out in Ireland and led by the Department or a 
similarly appointed body. This will help understand the public’s perceived possible risks to safety for hydrogen 
and share information that may help prevent barriers to hydrogen being used for everyday activities such as 
cooking and heating homes as well as transportation. 
Should a Hydrogen Safety Framework be developed by the CRU, this would also include a Promotion and Public 
Awareness element, which is a key part of the existing Gas Safety Framework. 
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Furthermore, the CRU chairs the national Gas Safety Committee, which is made up of key stakeholders from the 
natural gas and LPG sectors. The committee shares learnings, reviews trends and discusses issues that arise in 
the industry, which supports the flow of key safety information from committee members to the public. 
Consideration will need to be given to develop similar specific mechanisms for hydrogen that could be put in 
place to promote and inform the public on possible safety risks for hydrogen and highlight its role in Ireland’s 
transition to a low carbon economy. It is important to note that the current gas safety framework was developed 
at a time when gas was already widely accepted and used by the public. As hydrogen is a nascent industry, the 
CRU is of the view that the role of public engagement will be an even more important element of any hydrogen 
safety framework (86 CRU). 
 
Community acceptance for developing all large-scale energy infrastructures is challenging, and hydrogen will 
likely be no different. Early, proactive public communication and engagement will be essential to attracting 
informed public support for hydrogen deployment. 
In relation to large scale hydrogen storage, it is likely that offshore sites will be viewed more favourably, provided 
that appropriate and robust planning and regulation is in place, and that appropriate marine environmental 
assessments and protection measures are undertaken. 
What public engagement might be required? High level of public consultation and engagement are required for 
all energy infrastructures (87 Engineers Ireland). 
 
Learning from the CNG roll-out we can only suggest the communities most in need of engagement are the 
regulators, the transport industry is still waiting on 10 of the 14 CNG stations funded in 2014 to be opened now 
in 2022 and the delay is almost wholly regulatory (90 FTAI). 
 
The Irish public’s perception, reception and support for hydrogen will be crucial for a successful transition. It 
should therefore be an important part of any national hydrogen strategy. We advocate a two-pronged focus 
here. First, there is a need for a dedicated public communication campaign which in general can cleverly 
communicate the science and risk factors for hydrogen and its underlying potential and importance. Secondly, 
we advise the development of a more participatory community-based form for engagement with the potential 
for hydrogen development and infrastructure that would overlap with identified sites of interest and potential. 
For specific projects, early engagement in respect of safety issues is to be encouraged and early public 
consultation should be undertaken. It is also suggested that we learn from other more advanced hydrogen 
economies in terms of their approach to public engagement – Aberdeen is a good example where the emerging 
hydrogen economy is a source of local pride and widely supported (91 Galway Harbour Company). 
 
The benefit of developing offshore sub-sea hydrogen storage facilities is that they are not immediately adjacent 
to communities, thereby minimising societal impacts. To access these storage facilities, pipeline infrastructure 
would be required to link up with onshore facilities. Here, there would obviously be a requirement for public 
engagement, including: 

• Transparent and public engagement of (local or adjacent) communities, sharing and 
explaining the evidence about the ability to safely transport and store hydrogen; 
• Explaining the economic benefits that can accrue to the involved territories/communities (e.g. support to 
local public facilities or activities; creation of jobs); 
• Demonstrating the "green value" of the initiative, as substantial and concrete contribution to climate 
change; 
• Explaining the benefits of repurpose existing carbon-based infrastructure (such as power stations) to future 
hydrogen usage (92 GNI). 

 
Explain the risks associated with H2 storage in simple terms and complete Hazard Assessments available for 
public review through the planning process (101 SGS). 
 
The benefit of developing offshore subsea hydrogen storage facilities is that they are not immediately adjacent 
to communities, thereby minimising societal and environmental impacts. Obviously, to access these storage 
facilities, pipeline infrastructure would be required to link up with onshore facilities for the processing and 
forward transport of hydrogen. Here, there would obviously be a requirement for public engagement. 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 270 of 412 

Once hydrogen storage plans have been planned, the acceptance or resistance in communities could be 
anticipated to follow similar dynamics as for natural gas storage facility and its associated infrastructure. Any 
potential resistance can be responsibly addressed through: 

• transparent and public engagement of (local or adjacent) communities, explaining the test results and 
sharing evidence about the ability to safely store hydrogen; It should be noted that the storage of hydrogen 
in the subsurface is not a new development and indeed, subsurface hydrogen storage has been utilised 
worldwide for over 40 years; 
• the economic benefits that will accrue to the involved territories/communities (e.g. support to local public 
facilities or activities; creation of jobs); 
• explanation/exploitation of the "green value" of the initiative, as substantial and concrete contribution to 
climate change; 
• the ability to repurpose existing carbon based infrastructure (such as power stations) to future hydrogen 
usage. 

It is worth noting that the successful SW Kinsale 2.3 TWh natural gas storage facility operated safely and reliably 
for c. 15 years offshore Cork with no public resistance from local communities (103 dCarbonX). 
 
Extensive public engagement in relation to all aspects of the hydrogen value chain should be undertaken with 
an emphasis on the safety and environmental aspects of projects. Many infrastructure projects face opposition 
due to a lack of understanding of the benefits of projects and through a fear of the unknown. Dis-information 
and misinformation can be key contributors to opposition to projects. A well-resourced safety regulator for the 
hydrogen industry will be able to lead a public information campaign to ensure acceptance (110 New Fortress 
Energy). 
 
The benefit of developing offshore sub-sea hydrogen storage facilities is that they are not immediately adjacent 
to communities, thereby minimising societal and environmental impacts.  Obviously, to access these storage 
facilities, pipeline infrastructure would be required to link up with onshore facilities for the processing and 
forward transport of hydrogen. Here, there would obviously be a requirement for public engagement.  
Once hydrogen storage plans have been planned, the acceptance or resistance in communities could be 
anticipated to follow similar dynamics as for natural gas storage facility and its associated infrastructure. Any 
potential resistance can be responsibly addressed through: 

• transparent and public engagement of (local or adjacent) communities, explaining the test results and 
sharing evidence about the ability to safely store hydrogen; It should be noted that the storage of 
hydrogen in the sub-surface is not a new development and indeed, sub-surface hydrogen storage has 
been utilised worldwide for over 40 years; 

• the economic benefits that will accrue to the involved territories/communities (e.g. support to local 
public facilities or activities; creation of jobs); 

• explanation/exploitation of the "green value" of the initiative, as substantial and concrete contribution 
to climate change; 

• the ability to repurpose existing carbon based infrastructure (such as power stations) to future 
hydrogen usage. 

• Detailing the waste management of brine water in a safe and ecological sustainable manner (118 
Hydrogen Ireland Associations). 

 
A key benefit of offshore subsea H2 storage facilities is that there is minimal visual impact and they are remote 
from communities. This reduces the societal and onshore environmental impact. Early, transparent engagement 
with the public, particularly local communities is essential. The economic benefits to the community and the 
wider environmental benefits (enabling secure, net zero economy) should be explained (121 ESB). 
 
Thorough and meaningful public engagement throughout all stages of the development cycle of energy 
infrastructure is essential to the success of any proposed project. It is crucial that stakeholders and communities 
in the vicinity of a project are kept fully informed on plans and progression from the earliest opportunity.  
Stakeholders must be provided with sufficient avenues to contribute to the development of a project, through 
the provision of opportunities to review, comment on, and influence proposals where possible. A best practice 
approach to stakeholder engagement should see developers:  

• Communicate early, openly and honestly  
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• Provide an opportunity for consultees to have their say  
• Answer questions  
• Listen to and understand the views of the communities  
• Identify and understand any local issues that should be considered in the development of the project.  

Development of storage facilities in locations where existing infrastructure exists (for example large thermal 
plants (e.g. Tarbert, Moneypoint) which are coming to the end of their current operational life is likely to result 
in greater public acceptance. This is particularly so where strong relationships with local communities and 
stakeholders exists and where local communities and stakeholders have experience of hosting energy facilities.  
A good example of this would be the strong relationships that SSE Thermal has with the community which hosts 
our Tarbert Thermal Plant. We note SSE’s ongoing support of community initiatives, our relationships with local 
schools (Tarbert Comprehensive School and Coláiste Na Ríochta, Listowel) through Business in the Community 
Ireland’s Schools Business Partnership7 and with the Tarbert Development Association, resulted in the Tarbert 
Development Association publicly supporting planning applications for the station at an Oral Hearing of An Bord 
Pleanála.  
Notwithstanding this, we do not believe that public resistance to hydrogen storage in other areas is a foregone 
conclusion, with the chance of acceptance greatly increased via quality community engagement as noted above 
(123 SSE). 

 

29 WHAT REGULATORY AND STATUTORY FRAMEWORK SHOULD BE PUT IN PLACE TO ALLOW FOR 

GEOSCIENTIFIC INVESTIGATION OF THE POTENTIAL FOR GEOLOGICAL STORAGE OF HYDROGEN 

IN THE FUTURE? 

The geological storage (geostorage) of hydrogen in the subsurface will require a regulatory framework. There 
are many similarities and overlaps in the regulatory issues that need to be addressYed relating to the potential 
geological storage of a range of non-petroleum fluids, including hydrogen and carbon dioxide. This provides a 
potential opportunity to simultaneously construct a new regulatory and statutory framework for hydrogen 
geostorage and for geological carbon sequestration in Ireland. For reference, in 2009, the European Commission 
issued Directive 2009/31/EC (EU CCS Directive1) that sets out a legal framework for the environmentally safe 
geological storage of CO2. Ireland opted out of implementing the Directive in 2011, stating it would await 
development and progress of the technology within the other EU Member States and keep the topic under active 
review (Statutory Instrument No. 575/20112). However, recognition of the potential role of Carbon Capture and 
Storage (CCS) in decarbonisation in Ireland has been growing since then. The 2021 Climate Action Plan3 has 
stated that the deployment of CCS in the industrial sector is one of the measures that may be required to achieve 
the 2030 target of a 51% reduction in emissions, and a policy framework and roadmap for CCS deployment are 
under development. Annex I of Directive 2009/31/EC sets out the criteria for the characterisation and 
assessment of a potential geological storage complex for CCS. While these criteria focus specifically on 
permanent (long-term) storage of CO2 in the subsurface, the basic principles also apply to hydrogen (10 ICRAG). 
 
Uncertain – Green hydrogen can be contaminated within such facilities so as to require refining prior to use. 
May not be economically viable. Leakage may also be an issue. (12 Atlantic Economic Corridor Business Forum; 
14 Sligo Chamber of Commerce and Industry). 
 
The Government should put in place support for a number of pilot projects, of which the Bremore 62.5 MW 
project should be one, to enable Ireland to learn by doing now as the first step in implementing an Irish GH policy 
based on the recent Government decision for 2 GW of GH by 2030 (13 Bremore). 
 
The use of geological storage is not something new and has been used effectively for offshore fields for decades, 
the regulatory frameworks that are in place for jurisdictions such as Norway should be examined and replicated 
(22 Aergaz). 
 
We should look to what other nations are doing. The US Department of Energy is financing a $500m project to 
store 300 GWh of Hydrogen. The science is well settled on this, what we need is an assessment and 
Environmental Impact Analysis process to determine which sites in Ireland are viable (29 Chambers Ireland). 
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The geological storage of hydrogen in salt caverns is expected to comply with the regulatory framework for 
natural gas which is currently supported by the following: 
- BS EN 1918-3:2016, Gas infrastructure — Underground gas storage, Part 3: Functional recommendations for 
storage in solution-mined salt caverns. 
- Health and Safety SPC/Enforcement/29, Application of the Control of Major Accident Hazards Regulations 2015 
(COMAH) and the Pipelines Safety Regulations 1996 (PSR) to natural gas salt cavity storage sites. 
- Health and Safety SPC/Enforcement/185, Natural gas salt cavity storage – Guidance to Inspectors on borehole 
and cavern design, Cavern leaching and operation of the borehole and cavern, September 2019 (63 
Islandmagee). 
 
H2 storage in tanks at high pressure and low temperatures as current technology dictates has significant safety 
risks. This can be mitigated by the conversion to a more stable product as ammonia, but again with increased 
costs through System and Pathway Loss. 
The offshore geology of the west and south east hold rock formations proven as natural gas reservoirs, and have 
the potential to be used for H2 or ammonia storage. 
The location of these reservoirs are synergies for the matching of floating offshore wind in the western EEZ, the 
coastal ports acting as hubs for both supply chain and distributing H2 to hard to abate sectors (64 KFO). 
 
A new regulatory framework is required. The Geoscience Regulation Office (GSRO), a division of the Department 
of the Environment, Climate and Communications would be the natural owner of this framework. The 
framework should cover licensing, requirements around geological investigation, required studies for inclusion 
in proposed development plans, criteria for the acceptance of wells, post completion and operational phase 
subsurface monitoring criteria. The framework should also offer guidance on what qualifies as a potential 
storage site. Framework development wil need to follow the developments in the wider EU (67 Nephin Energy). 
 
No comment other than the need for this to be supported. Surveys should be both onshore and offshore (noting 
the need to ensure coexistence with other maritime space users) (72 RWE). 
 
There are no known statutory or regulatory impediments for geoscientific investigation of the potential for 
geological storage of hydrogen in Ireland (87 Engineers Ireland). 
 
We believe that a system based on the existing permitting regime for geophysical and geotechnical 
investigations could be extended. However, without appropriate resources to manage such as system it could 
become a bottleneck in the development of such storage solutions. The permitting and licensing of reservoirs 
for use in storing hydrogen must also be developed (88 Enterprize Energy). 
 
Learning from the CNG delays can we please reuse lessons learnt and standards from elsewhere in the EU rather 
than reinvent the same wheel here leading to excessive delays (90 FTAI). 
The proposals in the gas package provide an insight as to some of the mechanisms needed to support hydrogen 
storage. Recital 72 of the proposed Gas Regulation recognises that the availability of large-scale underground 
hydrogen storage facilitates are limited and distributed unevenly across Member States. Given the key role of 
storage in the functioning of hydrogen transport and markets, the Regulation proposes to grant access to large 
scale underground storage by third parties for regulated third parties. This is to be welcomed in terms of 
developing hydrogen storage. The rules also seek to develop a strategic approach to gas storage by incorporating 
storage considerations into energy risk assessments. As is noted in the section above, this is important to 
mitigate security of supply concerns (95 IBEC). 
 
The regulatory framework should promote R&D and ensure that innovation enabling players cover their costs 
related to any tests and/or innovative projects. In addition to EU directives and EU sponsored initiatives for 
underground molecular storage, other valid examples in this direction can be referenced to UK regulatory 
framework tools aimed at spurring innovation, such as: 
• the Network Innovation Allowance - NIA, which ensures a number of resources that network operators are 
entitled to receive as part of their allowed revenues for innovation projects; 
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• the Strategic Innovation Fund - SIF (as replacement for the former Network Innovation Competition -NIC), that 
according to the strategic direction using innovation challenges set by Ofgem, intends to support innovative 
activities that contribute to the achievement of environmental benefits with positive returns both for network 
companies and for the overall society. 
Importantly, due to the long lead times required and the significant expenditure requirements, the statutory 
and safety framework should ensure that all the pre-conditions are in place to allow for the geo-scientific 
investigations and development of storage, including: 
• the carrying out of any and all geological investigations, including a clear process for obtaining all operational 
and environmental authorisations for site investigations, drilling operations and salt cavern excavation; 
• the carrying out of any and all subsea operations, including a clear process for obtaining all operational and 
environmental authorisations for the production, the injection and/or the withdrawal of gases from offshore 
reservoirs; 
• providing visibility and certainty to investors (e.g. the set-up of a stable and long term regime of licensing 
concessions). As stated below, dCarbonX submits that the CRU should be given jurisdiction and control over all 
licensing and safety aspects relating to hydrogen transportation and storage (103 dCarbonX). 
 
The regulatory framework should promote R&D and ensure that innovation enabling players cover their costs 
related to any tests and/or innovative projects. In addition to EU directives and EU sponsored initiatives for 
underground molecular storage, other valid examples in this direction can be referenced to UK regulatory 
framework tools aimed at spurring innovation, such as:  
• the Network Innovation Allowance - NIA, which ensures a number of resources that network operators are 
entitled to receive as part of their allowed revenues for innovation projects;  
• the Strategic Innovation Fund - SIF (as replacement for the former Network Innovation Competition -NIC), that 
according to the strategic direction using innovation challenges set by Ofgem, intends to support innovative 
activities that contribute to the achievement of environmental benefits with positive returns both for network 
companies and for the overall society.  
Importantly, due to the long lead times required and the significant expenditure requirements, the statutory 
and safety framework should ensure that all the pre-conditions are in place to allow for the geo-scientific 
investigations and development of storage, including:  
• the carrying out of any and all geological investigations, including a clear process for obtaining all operational 
and environmental authorisations for site investigations, drilling operations and salt cavern excavation;  
• the carrying out of any and all subsea operations, including a clear process for obtaining all operational and 
environmental authorisations for the production, the injection and/or the withdrawal of gases from offshore 
reservoirs;  
• providing visibility and certainty to investors (e.g. the set-up of a stable and long term regime of licensing 
concessions).  
As stated below, dCarbonX submits that the CRU should be given jurisdiction and control over all licensing and 
safety aspects relating to hydrogen transportation and storage (103 dCarbonX). 
 
The regulatory framework should promote R&D and ensure that innovation enabling players cover their costs 
related to any tests and/or innovative projects.  In addition to EU directives and EU sponsored initiatives for 
underground molecular storage, other valid examples in this direction can be referenced to UK regulatory 
framework tools aimed at spurring innovation, such as: 

• the Network Innovation Allowance - NIA, which ensures several resources that network operators are 
entitled to receive as part of their allowed revenues for innovation projects.  

• the Strategic Innovation Fund - SIF (as replacement for the former Network Innovation Competition -
NIC), that according to the strategic direction using innovation challenges set by Ofgem, intends to 
support innovative activities that contribute to the achievement of environmental benefits with 
positive returns both for network companies and for the overall society. 

Importantly, due to the long lead times required and the significant expenditure requirements, the statutory 
and safety framework should ensure that all the pre-conditions are in place to allow for the geo-scientific 
investigations and development of storage, including:  

• the carrying out of all geological investigations, including a clear process for obtaining all operational 
and environmental authorisations for site investigations, drilling operations and salt cavern excavation. 
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• the carrying out of all sub-sea operations, including a clear process for obtaining all operational and 
environmental authorisations for the production, the injection and/or the withdrawal of gases from 
offshore reservoirs.  

• providing visibility and certainty to investors (e.g. the set-up of a stable and long term regime of 
licensing concessions). 

As stated above, the CRU should be given jurisdiction and control over all licensing and safety aspects relating 
to hydrogen transportation and storage (118 Hydrogen Ireland Associations). 
 
The MPA Act should be adapted with supplementary legislation, together with existing O&G exploration 
permitting (120 Hexicon). 
 
The regulatory framework should promote R&D and ensure that innovation enabling players cover their costs 
related to any tests and/or innovative projects. CRU should be given jurisdiction and control over all licensing 
and safety aspects relating to hydrogen transportation and storage (121 ESB). 
 
There are 2 aspects to consider in investigating potential for geological storage,  

• the necessary land rights / permissions  
• the required licenses / regulatory approvals  

From an offshore perspective, it is assumed that both aspects can be addressed by way of a foreshore 
investigative license (pre-establishment of the Maritime Area Regulatory Authority, MARA) or equivalent 
replacement (post establishment of MARA).  
From an onshore perspective it is assumed that whoever wants to undertake investigations will secure the 
necessary land rights from the relevant landowner. With respect to licences/regulatory approval of onshore 
geological investigation works, it is understood that ‘site investigations’ does not currently require a license, 
however we are unsure as to whether this view will be taken for geoscientific investigations for the potential 
geological storage of hydrogen.  
SSE Recommendation: Government should clarify the requirement for a foreshore investigative license and/or 
an onshore equivalent for undertaking geoscientific investigation (123 SSE). 

 

30 WHAT SPECIFIC ASPECTS WOULD BE NEEDED FOR ANY RESEARCH AND DEVELOPMENT TO TEST 

THE FEASIBILITY OF STORING HYDROGEN UNDERGROUND, PARTICULARLY IN RESPECT OF 

DEPLETED GAS FIELDS? 

 

Salt caverns, depleted gas fields, and saline aquifers may provide sites for geological storage of hydrogen but 
the suitability of any individual site must be rigorously assessed. There are three primary aspects to consider 
when evaluating any site for geological storage: 

• Capacity: what volume of fluid (e.g., hydrogen) can be stored in the geological container? 
• Injectivity/Productivity: what are constraints on injection rates and production rates? 
• Seal Integrity: what is risk of fluid leakage and how can this risk be mitigated? 

Some of the key geological aspects that need to be researched and evaluated when assessing the feasibility of a 
potential underground storage site for hydrogen include: 

• Capacity: The storage capacity of geological formations in the subsurface will be significantly higher than 
above-ground storage facilities. Salt caverns will tend to have smaller storage capacity compared to depleted 
oil and gas fields and saline aquifers. 
• Discharge Time: A hydrogen storage site would ideally facilitate high injection rates to efficiently store 
hydrogen at times of peak hydrogen generation and low demand and, conversely, facilitate high production 
rates from the storage site during times of peak demand and energy shortage. Salt caverns typically enable 
higher rates and hence may be suitable in balancing diurnal variations in energy supply. Depleted gas fields 
have greater capacity and slower response times and are considered more suitable for seasonal variations. 
• Cushion Gas: During cyclic storage, a certain volume of gas needs to be injected to maintain a minimum 
pressure in the geological container. This is known as cushion gas. Salt caverns need less cushion gas than 
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depleted gas fields. Hydrogen could be used as cushion gas to keep the overall hydrogen concentration as 
pure as possible. However, because hydrogen is costly to produce, relatively inert alternatives such as 
nitrogen could be evaluated as alternatives. 
• Leakage: Hydrogen is the lightest molecule on Earth and is therefore more susceptible to leakage from 
geological storage sites. This risk is lowest for salt caverns because the hydrogen will be sealed by 
impermeable salt layers. In depleted gas fields, the presence of an effective seal rock layer is proven by the 
existence of natural gas which has been trapped over geological timescales. However, these seal rocks could 
start to partially leak once a threshold pressure has been exceeded during injection, or microfracturing of 
the seal could provide additional leakage pathways. These risks need to be evaluated and mitigated in any 
planned development. 
• Chemical Reactions: Geological reservoirs containing sulphuric gas or minerals could potentially cause a 
chemical reaction between the hydrogen and sulphur, creating a highly toxic gas hydrogen sulphide. 
Acidification of the reservoir could also pose a threat to the integrity of steel alloys used at the storage site. 
Chemical reactions between hydrogen and the reservoir rock and fluids could lead to changes in porosity 
and permeability impacting the capacity and permeability of reservoir. Additionally, microorganisms present 
in the reservoir could convert hydrogen to methane causing some of the hydrogen to be lost during the 
storage cycles. Each of these potential issues needs to be evaluated for each candidate site. 
• Seismic Risks: Induced seismicity is a risk than needs to be monitored and mitigated in any operation that 
involves large pressure changes in the subsurface. This risk may be easiest to mitigate in depleted gas fields 
where an abundance of data is already available from the progressive production (depletion) history of the 
field. During cyclic storage, the reservoir pressure can be maintained between a safe upper and lower limit 
to reduce the risk of seismicity. Local surface subsidence is another risk that needs to be assessed above 
man-made salt caverns, generating via solution mining. 

In general, salt caverns could be considered the most suitable option for initial development of geological 
hydrogen storage. Salt caverns provide the shortest response times because of their high production speeds and 
have the lowest risk of losses due to chemical reactions and leakage. Depleted gas fields could represent an 
attractive option when scaling up storage volumes or addressing longer term (seasonal) variations in energy 
supply. Depleted gas fields already have an abundance of available data for subsurface characterisation and 
existing infrastructure could potentially be repurposed to convert a production site to a storage facility. Saline 
aquifers carry many of the same risks as depleted gas fields but do not have the benefit of existing geological 
data and infrastructure (10 ICRAG). 
 
Potential for contamination, the level of treatment/refining required and the response time for use in energy 
generation. Will the product recovered from storage be hydrogen or a blend of natural gas and hydrogen? The 
potential for leakage should also be studied. (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber 
of Commerce and Industry). 
 
Limnic eruptions would be the largest concern, so stability of strata needs to be understood (22 Aergaz). 
 
Research and development is not needed, what is needed is that assessments of proposed locations can be 
scrutinised by officials with sufficient expertise to understand the scientific and engineering challenges involved 
(29 Chambers Ireland). 
 
While salt caverns are already being deployed for static storage of hydrogen, there is a need to test the technical 
feasibility of fast cyclic and high-performance injection and production as well as the optimal management of 
clusters of caverns. 
The technical viability of hydrogen storage in depleted gas fields is relatively less developed, and as such, it is 
still under more fundamental scientific and technological investigations. 
The effect on purity of hydrogen gas withdrawn from depleted gas fields and aquifers should be investigated. 
e.g. hydrogen sulphide contamination is likely from depleted gas fields and it must be removed for fuel cell 
applications (63 Islandmagee). 
 
The MPA Act should be adapted with supplementary legislation, together with existing O&G exploration 
permitting. The O&G industry have a detailed understanding of the geological conditions offshore and at the 
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expiration of licences this data is deposited with DECC. The exploration for suitable H2 traps and reservoirs 
should be managed in the same way that O&G exploration and production licences are managed (64 KFO). 
 
It should be pointed out that we have developed and produced from indigenous gas fuels off the coast of Ireland 
(Kinsale & Corrib Fields) for over 50 years without having storage as a requirement. Focus in the Hydrogen 
strategy should in the first instance be given to the promotion and funding of generation, production and 
delivery of hydrogen to both the industrial and consumer markets. To address the question specifically: 
Salt Caverns: Salt caverns are regarded as the most suitable subsurface structure for storing Hydrogen. Caverns 
are created by solution mining and with a number in operation around the world typically supplying hydrogen 
to industry. Specific research issues would include: 
- Mapping of available salt deposits in the Irish subsurface. Current opinion is that suitable deposits exist in the 
Larne Basin (Co. Antrim) whilst similar deposits exist in the Kish Basin off Dublin but without a valid trapping 
mechanism having been demonstrated. Zechstein and Triassic halite are found in the Atlantic basins but in small 
quantities and not like anything of the scale or volume found in the UK and Dutch North Sea 
- Screening of available prospects and confirmation of potential suitability for storage. 
- Feasibility of solution mining in each case 
Saline Aquifers: Saline Aquifers are currently used in Norway for storage of CO2. Aquifers have not been used 
for storage of pure hydrogen to date but have been used for town gas storage (50:50 hydrogen, methane). 
Specific research issues would include: 
- Mapping of suitable saline aquifers. 
- Confirmation of a suitable top seal and suitable lateral features for lateral containment. 
- Estimation of reservoir properties for injectivity estimation. 
- Screening of available prospects and confirmation of potential suitability for storage and the 
Hydrogen molecule, being smaller, would be expected to pose even greater challenges. 
SEAI have previously conducted a similar study to estimate the carbon storage potential of saline aquifers in the 
Atlantic basins. The results were not encouraging. 
Depleted Gas Reservoirs: There are a small number of hydrogen operational pilot projects in use today. These 
include the German Hydrogen to Store (H2STORE) project and the Austrian SUN.STORAGE project. In addition 
there are a significant number of reservoir simulation studies on hydrogen storage reported in the literature, 
particularly from the Netherlands and all based on existing simulation models and commercial software. These 
studies are relatively easy to complete and typically focus on cushion gas requirements, injectivity and 
withdrawal rates and behavior at the hydrogen-hydrocarbon interface. 
A main risk with hydrogen storage in depleted gas fields is related to hydrogen contamination through microbial 
activity in the reservoir and gas–water–rock interaction. Other issues include loss of aqueous hydrogen by 
diffusion through the cap rock brine. Microbial activity can result in the conversion of hydrogen to methane and 
hydrogen sulfide. 
Specific research issues would therefore include: 
- Literature review and consultation with the H2STORE and SUN.STORGE projects and the HyStorPor study 
project in Scotland. 
- Address the issues of Fluid contamination, Formation of hydrogen sulphide, Hydrogen reactivity, Microbe 
activity for the subject field. 
- Complete a high-level feasibility study using commercial software to gain understanding on cushion gas, 
injectivity, withdrawal, plume behavior etc. and model the behavior of the system as a storage system (67 
Nephin Energy). 
 
Consideration should be given to the risk of hydrogen leakage, contamination of hydrogen in storage and the 
costs of any associated requirements to purify hydrogen [if required] post storage (72 RWE).  
 
As noted, salt cavern storage would be the preferred technical and economic approach to large-scale 
underground storage of hydrogen in Ireland. Research should initially be prioritised in identifying and 
characterising suitable salt deposit geology in Irish territory. In the case of the Republic of Ireland, this appears 
to be exclusively offshore (87 Engineers Ireland). 
 
While underground hydrogen storage in salt caverns is already operational in several locations around the world, 
underground hydrogen storage in depleted reservoirs is not yet a mature technology. However, no matter the 
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geological formation identified for use, technical and economic research would have to be carried out, for 
example: 

• Costs: For depleted gas reservoirs the costs are likely to be much lower than aquifers and salt caverns 
as gas reservoirs have already been used in the past, with existing information on the geological 
formations and at least some infrastructure already in place. 
• Capacity: Geological formations have very significant storage capacity; however, salt caverns tend to 
be smaller than depleted gas reservoirs and aquifers. 
• Chemical Reactions: Aquifers and depleted gas reservoirs that contain sulphuric gas or minerals could 
potentially cause a reaction between hydrogen and sulphur which could lead to a decrease in storage 
efficiency 
• Leakage: Hydrogen is the lightest molecule on Earth, appropriate measures need to be put in place to 
ensure its secure storage. For salt caverns, risk of escape is relatively low. 
• Cushion Gas: a large amount of gas needs to be injected in the subsurface in order to maintain a 
minimum pressure in the cavern or reservoir. For cost reasons, natural gas could be used as cushion gas, 
however, more research is necessary regarding the reactivity between hydrogen and methane. 
 • Discharge time: In order to use these storage sites efficiently, high injection speeds are essential in 
order to store as much hydrogen as possible during periods of high hydrogen production and low 
hydrogen demand. Vice versa, hydrogen extraction speeds need to meet the demand for hydrogen during 
periods of energy shortage. 

Any research and development into long-term storage should also explore the potential for Ireland to connect 
into the UK and EU hydrogen networks which would provide resilience to the Irish energy system (92 GNI). 
 
Underground hydrogen storage is not yet an available option for storing energy, nor is it deemed technically 
feasible in the near future. It is more feasible that hydrogen be stored as a gas in high- pressure tanks (350-700 
bar tank pressure). Should it be achievable technically in the longer term to store hydrogen gas in depleted gas 
fields then it ought to be the domain of the GeoScience Regulation Office (GSRO) to regulate the licencing of 
such depleted gas fields. The GSRO will already have the technical skills in reviewing gas exploration licence 
applications. Regulatory and statutory framework will also be required to cover the engineering detail for the 
pipeline and integrated services infrastructure required to and from the gas storage field. There are no existing 
commercial gas fields onshore on the island of Ireland. This then excludes the possibility of any onshore gas field 
storage. StoragE in offshore fields might be considered technically impossible at present due to the distance 
offshore and depth below sea level to any such infrastructure. There is potential for shale gas in Ireland such as 
the Lough Allen and Clare Basin areas. Should these ever be developed in the future they might double as 
potentially suitable storage reservoirs in rural (sparsely populated) environments. 
Specific research and development (R&D) will need to cover the requirements for sealing underground 
reservoirs; the pipeline and integrated services infrastructure required to service such reservoirs and 
specifications for the safe and secure fitting of such infrastructure; the sort of monitoring requirements to 
monitor underground gas pressures and identify the potential for any leakages; measures to be taken when 
leaks are identified. The Geological Survey Ireland (GSIi) have a significant amount of onshore seismic data 
already from various mineral resource companies. This kind of data will aid in the identification of potentially 
suitable reservoirs. 
Timing of such projects should be comprehended in long-term planning but they are unlikely to be investigated 
in the medium-term. For comparison, Helium has been distributed globally for many decades now with an 
extreme price volatility and very critical demand (MRI scanners for hospitals) however the first natural storage 
project only started in the last 10 years in Germany (with the exception of the Bush Dome reservoir in the US 
which was a natural helium reservoir) (101 SGS). 
 
As hydrogen is a chemically and biologically reactive molecule, significant R & D and testing would be required 
in order to confirm storage feasibility in depleted gas fields. These studies should include, but are not limited to, 
diffusion analysis of the sealing formation together with chemical and biological compatibility with both the host 
reservoir and aquifer communities (bacteria). Any legacy wells would also need to be assessed for potential 
leakage via annulus channelling, plug corrosion or hydrogen embrittlement (103 dCarbonX). 
 
Depleted gas field in Ireland may not be viable for hydrogen storage, but it should be investigated and 
researched with university partners (118 Hydrogen Ireland Associations). 
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The O&G industry have a detailed understanding of the geological conditions offshore and at the expiration of 
licences this data is deposited with DECC. The exploration for suitable H2 traps and reservoirs should be 
managed in the same way that O&G exploration and production licences are managed (120 Hexicon). 
 
In Ireland, extensive evaluation of geological formations confirms suitable locations for large scale hydrogen 
subsurface storage offshore Dublin (in salt caverns), offshore Shannon (again in salt caverns) and offshore Cork 
(in the decommissioned Kinsale gas fields, which previously hosted a 2.3 TWh methane gas storage facility which 
can readily be repurposed for molecular gas storage.) These three identified areas, adjacent to existing onshore 
infrastructure, can provide suitable storage capacity for 10s of TWh which will be needed to replace the current 
primary energy storage (as oil) currently securing Ireland’s economy (121 ESB). 
 
We note that a number of Scottish Universities are already investigating this very topic. University of Edinburgh 
has projects like HyStorPor and as well as a project aimed at developing a geological understanding of the UK 
geology’s potential for hydrogen storage, to evaluate and test the proposition that strategic hydrogen grid-scale 
storage sites can be found in the UK. Collaboration between Irish and Scottish research groupings could be 
beneficial. SSE is a core research partner in UCD’s NexSys programme and can propose cross-institute 
collaboration on topics of this nature, though impetus may be increased with Government support. Further Irish 
specific investigation is likely to also be required to understand Ireland’s potential for hydrogen storage, 
something which may require public funding to support.  
SSE Recommendation: Collaboration between Irish and international institutions on hydrogen storage should 
be encouraged. Government should support further analysis of Ireland hydrogen storage potential (123 SSE). 

 

31 ARE THERE ANY PREDEFINED GEOGRAPHICAL AREAS OF INTEREST IN RELATION TO POTENTIAL 

HYDROGEN STORAGE? 

In the Republic of Ireland, salt deposits occur in the offshore along the east, south and northwest coasts of 
Ireland. Borehole and seismic data exist over these regions, thereby allowing future characterisation of the 
suitability of these areas for the geological storage of hydrogen. This may be of particular interest below 
potential future offshore wind farms where green hydrogen could be produced and stored during times of excess 
electricity generation. 
The use of existing natural gas fields (i.e. Corrib, Kinsale) for hydrogen storage should also be a focus of future 
assessments. This is because the sealed reservoirs have been proven to hold gas for geological time periods, 
thus reducing the geological risk of leakage. Secondly, reuse of the facilities and pipelines may provide an 
economic benefit for gas storage repurposing Ireland’s gas fields however occur in porous sandstones. The gas 
is stored and extracted from the pore space within sandstones. The Corrib gas field contains the Sherwood 
Sandstone, sealed by a thick salt unit, which acts as an overlying impermeable seal. While the salt layer itself 
could be investigated for engineered cavern suitability, recent research has been focussed on the suitability of 
storing hydrogen directly in porous sandstones. The Corrib field may provide a good demonstration of hydrogen 
storage in the future. The Kinsale gas field is also a sandstone reservoir, sealed by shale and chalk, and is not 
within the older salt units. The field however did once hold up to 2 trillion cubic feet of gas, and its suitability for 
hydrogen storage could be further investigated, especially in the topics of containment and potential leakage, 
and geochemical 
interactions. It is noteworthy that one small compartment, the SW Kinsale gas field, was utilised for natural gas 
storage between 2001 and 2017; in effect serving as a proof of concept for cyclical gas storage in this reservoir. 
The remaining intact infrastructure that was part of the Kinsale development should be newly reviewed in the 
context of hydrogen storage, to evaluate if the landing pipeline and the Inch Terminal would be useful in future 
hydrogen scenarios (10 ICRAG). 
 
Corrib field for which production will cease within 10 years (12 Atlantic Economic Corridor Business Forum; 14 
Sligo Chamber of Commerce and Industry). 

 
Too early to determine this. Sites will need to be assessed on a case-by-case basis (29 Chambers Ireland). 
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Islandmagee, near Larne in County Antrim Northern Ireland is the location for a previous project of common 
interest (PCI) that is developing a low-cost fast cycle gas storage facility that will serve the island of Ireland and 
Great Britain. The geology of the region has been proven to be capable for the creation of large-scale 
underground salt cavern storage. 
Islandmagee Energy Limited (IMEL) are currently seeking to develop seven large-scale salt caverns, with a 
combined gas storage capacity of up to 500 Mm3. The project has been granted planning permission and in 2021 
received its final substantive environmental licence to commence construction, subsequent to the pre-requisite 
support mechanisms and market indications (63 Islandmagee). 
 
Corrib Gas field, northwest Porcupine shelf and Kinsale gas field are known reservoirs for natural gas, with both 
exhausted fields and ‘dry’ reservoirs (64 KFO). 
Predefined geographical areas of interest include those areas with potentially suitable subsurface structures 
namely the Kish Basin offshore Dublin (trapping mechanism not proven), the Corrib Gas Field post cessation of 
production, the Kinsale Gas field and adjacent structures. Other predefined areas for smaller storage volumes 
may emerge close to high consumption areas or as part of hubs. In these cases, storage may be based on lined 
hard rock caverns and compressed hydrogen storage tanks (67 Nephin Energy). 
 
We are aware that the depleted Kinsale gas field has been suggested as a potential hydrogen storage site (79 
Port of Cork). 
 
Yes, MEL are broadly aware of the Islandmagee salt cavern gas storage project (being developed by Islandmagee 
Energy Limited) and its potential to possibly store hydrogen at suitable significant large-scale to be capable of 
providing meaningful long-duration storage capacity (80 Mutual Energy). 
 
Any location with potential for salt cavern storage should be prioritised for investigation and early development 
if possible. It currently appears that there may be significant suitable salt deposits in the Irish sea. On an all-
island basis, the salt deposit geology in the Islandmagee area may be considered for immediate development if 
this can be negotiated on North-South collaborative basis (87 Engineers Ireland). 
 
Storage of offshore natural gas has been successfully undertaken in depleted gas reservoirs and salt caverns. For 
example, in Ireland this was accomplished in the southwest Kinsale gas field for many years. Even with the 
decommissioning of much of the infrastructure associated with the Kinsale gas field, the depleted gas reservoirs 
still offer the potential for hydrogen storage. 
Similarly, natural gas storage in salt caverns is undertaken in the Cheshire Basin in the UK. The presence of thick 
salt formations offshore Dublin and off the west coast of Ireland, also offer potential for salt cavern storage (88 
Enterprize Energy). 
 
Corrib field (91 Galway Harbour Company). 
 
As mentioned above, there are several geological sites in Ireland that can potentially be used for large scale 
hydrogen storage, which will dictate the geographical location. Some of these sites already have a level of 
infrastructure in place and are connected to, or in the vicinity of, the existing gas network: 

• Depleted Kinsale Head gas field, 
• Islandmagee, Co. Antrim, 
• Corrib gas field when depleted in the future, 
• Salt caverns offshore Dublin and Shannon. 

The geographical location of large above ground storage tanks and small pressurized tanks will ultimately be 
determined by the economics of the project for the optimum solution (92 GNI). 
 
There is merit in locating energy storage in proximity to consumption, ideally near clusters or hydrogen valleys. 
Ireland’s energy system will require large scale hydrogen storage, for a range of reasons, the most suitable 
location for large scale storage is offshore sub-sea storage. 
Following extensive evaluation of geological formations, suitable locations for large scale hydrogen subsurface 
storage have been identified offshore near Dublin (in salt caverns), offshore near Shannon (again in salt caverns) 
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and offshore near Cork (in the decommissioned Kinsale gas fields). “These three areas are adjacent to existing 
onshore infrastructure and can provide suitable storage capacity for 10s of TWh which will be required in the 
context of replacing our current strategic reserves of energy in the form of oil storage.” 
To support the development of hydrogen clusters, smaller quantities of hydrogen storage could be stored in 
“step-down” sub-surface silo facilities. These “step-down” storage facilities can be located adjacent to hydrogen 
producing or consuming locations, that may not be connected through pipeline infrastructure (95 IBEC). 
 
All aspects of storage and distribution are subject to the very high leakage rate of Hydrogen. The likely pre-
defined geographical areas of interest will be in sparsely populated terrain already known for its gas shale 
potential. Apart from having potential natural gas reservoirs, such areas also possess shale rock which serves as 
an important reservoir seal in order to prevent any gas from migrating outside the reservoir, i.e. the shale rock 
acts as a hydrocarbon or gas “trap”. Similar reservoir engineering technologies to those used to recover gas in 
the shale gas industry would be required to seal and monitor the stability of gas reservoirs and maintain the 
reservoir integrity. This may require specialised cements to line any boreholes and prevent collapse and leakage 
of the hole. Irish specific R&D will be required on the potential wastewater treatment and environmental impact 
of such storage reservoirs. As an example, the Lough Allen Natural Gas Field in the northwest of Ireland is 
estimated to contain 1.5 billion barrels of oil equivalent with a predicted average recovery rate of 40% (Finavera 
Limited). Even if this 40% percent could only be successfully exploited then it would leave behind 0.6 billion 
barrels of oil equivalent storage capacity for the hydrogen storage. Technologies and infrastructure will need to 
be put in place in tandem with any drilling rigs intended for the exploitation of such gas fields. This way the same 
rig set-up for extraction may also be used to pump H2 back into the reservoir before removing the drill rods and 
temporary sealing of the borehole for later re-entry (101 SGS). 
 
Yes – As publicly stated, offshore Ireland, dCarbonX is working ESB in the development of offshore hydrogen 
storage facilities proximate to the Moneypoint, Aghada and Poolbeg ESB-operated power stations. These sites 
have been high graded by ESB for future hydrogen production and the group have already commenced work to 
assess the storage potential in the nearby South Slyne Basin (salt cavern), Kinsale Head gas fields (depleted 
reservoir) & Kish Basin (salt cavern), respectively (103 dCarbonX). 
 
First answer - Irish Ports are excellent locations for hydrogen storage facilities. Co-located industry can of green 
hydrogen, prots are far from densely populated areas, and can be used for marine fuel bunkering (of either 
hydrogen, ammonia, or e-methanol). There are many islands along the Irish coastline that lend themselves for 
hydrogen storage. A prime example of this is Whiddy Island, which is already operating as an Oil Terminal. 
Second answer - Areas that are currently meeting Ireland’s energy storage needs such as Whiddy Island should 
be considered for hydrogen storage as they are already meeting a similar role (104 EIH2). 
 
As discussed in 4.7 above, predefined geographical areas of interest for potential hydrogen include offshore 
Cork (in saline reservoirs) and offshore Dublin, Clare and Northern Ireland through the development of salt 
caverns. The key element is that these areas are offshore and sub-sea, thereby minimising potential societal 
impacts (118 Hydrogen Ireland Associations). 
 
Corrib Gas field, northwest Porcupine shelf and Kinsale gas field are known reservoirs for natural gas, with both 
exhausted fields and 'dry' reservoirs (120 Hexicon). 
 
In Ireland, extensive evaluation of geological formations confirms suitable locations for large scale hydrogen 
subsurface storage offshore Dublin (in salt caverns), offshore Shannon (again in salt caverns) and offshore Cork 
(in the decommissioned Kinsale gas fields) (121 ESB). 
 
When considering areas for hydrogen storage we should strongly consider the potential of brownfield sites or 
existing assets, particularly where they could potentially be re-purposed. This would help to accelerate the 
delivery of storage infrastructure which, as we have noted above, will be integral to kick-start the hydrogen 
economy. These existing assets could include, for example:  
• Large thermal plants (e.g. Tarbert, Moneypoint) – these are coming to the end of their life, have  access to 

Grid infrastructure, water, can accommodate large ocean-going vessels and have  existing (albeit oil/coal) 
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storage facilities onsite. They also have a strong relationship with the  local communities within which they 
are sited and a history as an industrial site  

• Existing storage facilities (e.g. facilities currently in use by the National Oil Reserves Agency (NORA))  
• Recently decommissioned oil fields or gas fields planned to be de-commissioned in the near term could 

potentially be re-purposed to provide significant volumes of hydrogen storage.  
Having considered the existing brownfield sites, it would then be possible to move forward in identifying 
greenfield geographical areas of interest. As we note above, system value analysis should be undertaken to 
determine where hydrogen storage is most valuable.  
We also note the significant potential for salt caverns to be used for hydrogen storage, specifically in the UK. 
Further investigation into storage of this type in Ireland should be undertaken, as outlined in the previous 
question.  
SSE Recommendation: Existing assets and brownfield sites should be prioritised for the development of 
hydrogen storage. (123 SSE). 

 

32 WHAT TYPES OF TECHNOLOGIES, INCLUDING ANY EXISTING INFRASTRUCTURE, COULD BE PUT 

IN PLACE TO FACILITATE HYDROGEN STORAGE? 

Anything used to store natural gas currently. Corrib gas fields perhaps (2 Baringa). 
 
iCRAG researchers at UCD, with funding from Bórd Gáis, are testing the feasibility of storing hydrogen in gas 
hydrates. Prototypes indicate that this may offer an energy-efficient, cost-effective, and highly demand- 
responsive form of chemical hydrogen storage suitable for use with the gas network itself and at hydrogen filling 
stations (10 ICRAG). 
 
Gas network; storage tanks. Convert to ammonia. (12 Atlantic Economic Corridor Business Forum; 14 Sligo 
Chamber of Commerce and Industry). 
 
The use of Hydrogen to produce SNG allows for the storage of Synthetic Methane instead of Hydrogen, in order 
to run the country entirely on renewables the total production required is 6GW of Hydrogen production (22 
Aergaz). 
 
Too early to determine this, the technologies are still in flux (29 Chambers Ireland). 
 
This area is already heavily funded at industry level and we are likely to see many storage innovations being 
delivered to market (32 and 84 Constant Energy). 
 
Using the existing gas network infrastructure. Localised underground and above ground tank solutions will play 
a role in hydrogen storage in the absence of any geological storage opportunities (47 Fingleton White) 
 
The low volumetric energy density of hydrogen at ambient conditions requires the use of pressurised or liquified 
hydrogen to ensure economic viability. Compressed hydrogen is typically transported through pipelines, which 
is challenging over long distances.  Ships or rail are therefore currently used to transport liquid fuels.  
On a large-scale, the use of stored, highly pressurised hydrogen in transport systems presents serious safety 
concerns, such as an explosion. The technology is also costly.  
Liquified hydrogen storage requires low temperatures (–252°C) and is also costly and can also result in losses of 
up to 3% due to vaporisation. 
To overcome these issues, concepts have been developed such as solid-state storage using the low- and high-
temperature dehydrogenation reaction temperatures in metal hydride systems, where reversible adsorption 
and desorption of hydrogen occurs through formation and breakage of chemical bonds with the storage 
material.  
A further concept for solid-state hydrogen storage is the use of metal-organic frameworks (MOFs), where 
hydrogen is stored in the pores of the MOF framework, where the rate of hydrogen adsorption is dependent on 
its diffusivity in the particular MOF chosen. MOFs can be tailored to specific applications, including 
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supercapacitors, fuel storage and batteries and have been noted for their short refuelling times. This is a very 
sophisticated technology. However, requiring high pressures and low temperatures (below -196 degC). 
Chemical hydrogen storage is used to describe storage technologies in which hydrogen is both released and 
restored through a chemical reaction using chemical hydrides.  The chemical hydrides form chemical bonds 
between the storage material and hydrogen. The most significant organic chemical hydrides (such as methanol 
and ammonia ) are generally liquids at ambient conditions. This simplifies transportation and storage issues. 
There is also the possibility of using existing infrastructure and production plants with these chemicals. Both 
chemicals also have potential as a hydrogen-alternative fuel and ar arguably safer than gaseous hydrogen (55 
and 56 Hydrogen Utopia International). 
 
Taking into account the anticipated potential insufficiency of the quantities of hydrogen required to maintain 
the cavern’s cushion gas, during the early part of the cavern’s operation, account must also be given to the 
technique that will be implemented in the planned Mitsubishi Power Americas and Magnum Development 300 
GWh underground hydrogen storage facility in the US state of Utah [5]. In line with the US approach, 
consideration should be given in designing and implementing appropriate infrastructure to allow the storage 
plant to operate initially on a blend of 30% green hydrogen and 70% natural gas and incrementally expand to 
100% green hydrogen, not before five years have elapsed from the start of the storage operations. 
An alternative technology that may compensate the potential insufficiency of hydrogen required for the cavern’s 
cushion gas, during the early stages of the storage operations, would be to consider adopting the infrastructure 
configuration of the brine-displacement technique used in the H2CAST Etzel project (63 Islandbridge). 
 
In all offshore energy projects the massive costs are justified by the size of the resource. For H2 to be produced 
in such quantities to justify hydrolysis onshore from offshore wind, to then be pumped out to sea for storage to 
be returned to shore to be fired for electricity would require levels of investment never seen before in this 
country. At present the total availability for electricity supply in Ireland through fossil and intermittent 
renewable plant is ca 9 GW (but not deliverable on demand), to match a ca 5 GW daily demand. This would be 
the target of H2 that would have to be stored to be available for a single day’s energy demand which is 
approximately 130,000 M3 of gas at standard pressure, but multiple days will be required. Considering the 
porosity of offshore reservoirs this will require 10’s of Km3 in size (64 KFO). 
 
Hydrogen storage systems currently used in transport refilling stations are available for use as low volume 
storage units. These include gaseous tube trailers and compressed hydrogen storage tanks (67 Nephin Energy). 
 
100% hydrogen pipelines also provide a level of storage. Any 100% hydrogen pipelines proposed should be able 
to connect to future hydrogen storage locations (72 RWE). 
 
Pipeline infrastructure will not be sufficient to provide, in and of itself, suitable levels of long-duration storage 
needs of hydrogen in a zero-carbon energy system; for comparative purposes the NI gas transmission network 
has in the order of 10-15 GWh intra-day ‘usable’ linepack with natural gas, which would be reduced to 
approximately one third of that if shipping hydrogen. 
Underground hydrogen storage (“UHS”) is the least cost means of storing hydrogen at this scale and is a proven 
technology – Teesside salt field in the UK safely storing hydrogen since the 1970’s. 
Pipeline infrastructure (specifically at transmission level) will be required to transport hydrogen to and from 
such centralised storage. The possibility to repurpose existing infrastructure for such purpose should be 
progressed as a matter of priority – see response to question 24 above (80 Mutual Energy). 
 
Hydrogen can be stored either as a gas or as a liquid. Hydrogen gas storage typically requires the use of high 
pressure tanks (350-700 bar), while liquid hydrogen storage requires cryogenic temperatures to prevent it 
boiling back into a gas (which occurs at −252.8°C). Hydrogen can also be stored on the surface of (adsorption), 
or within (absorption), solid materials. 
Hydrogen can be stored in underground caverns or geological structures in one of four ways: 
1. Salt cavern storage: These are created by injecting fresh water or water with low salt content into a well down 
to a salt geological layer, with the extraction of salt-saturated brine. The caverns measure between 50 and 100 
metres in diameter and up to several hundred meters tall where the salt formation is thick enough. Salt caverns 
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are not lined, as the salt itself acts as a sealant. This type of storage is suitable for storing hydrogen at extremely 
high pressures where the salt layer is deep enough. 
2. Depleted hydrocarbon reservoir storage: The second way to store large quantities of hydrogen is to inject 
pure hydrogen or a hydrogen-methane mix into porous rock, in a depleted oil or gas field, or an aquifer. 
The hydrogen content may vary from a few per cent to 100%. The hydrogen-methane mix can be withdrawn 
and injected into the network. Alternatively, hydrogen can be separated from methane at the well head, for 
example using pressure swing adsorption technology. 
3. Liquid carrier storage: Hydrogen can also be stored underground by converting it into a liquid carrier, such as 
ammonia, which can then be stored in a Lined Rock Cavern. A liner is required to prevent contact between 
ammonia and water. The pressure and temperature are adapted to optimise the entire supply chain. The 
advantage of using ammonia is that proper storage conditions can be fulfilled without the need for excessive 
pressure or temperature. 
4. Compressed Hydrogen Storage: Hydrogen can be stored underground by directly injecting it into a Lined Rock 
Cavern. This may take the form of compressed storage (gaseous hydrogen) or cryogenic storage (liquid 
hydrogen). A liner is usually required owing to the high pressures These four underground hydrogen storage 
techniques differ in terms of their technology readiness level (TRL) and cost. All four will likely be required in the 
coming years to satisfy the needs of a booming market (87 Engineers Ireland). 
 
The technology to enable underground storage exists for natural gas within the oil and gas industry and we 
believe could be adapted to safely handle hydrogen. Storage of this type has been used with natural gas for the 
long term, particularly to be able to effectively balance consumer demand and supply during peak periods as 
well as address seasonal demand. We would anticipate that underground storage of hydrogen would offer 
similar benefits (88 Enterprize Energy). 
 
From a security of supply perspective we can only suggest dispersed storage facilities for all energy storage, post 
COVID and Russia’s invasion of Ukraine, Ireland must take a more militaristic approach to energy security, 
dispersed facilities with independent operators may not make economic sense for a small country but potential 
for cyber attacks make all facilities vulnerable and dispersal may be our only effective defence in the absence of 
larger military force on sea or land (90 FTAI). 
 
Conversion to ammonia (91 Galway Harbour Company). 
 
The depleted Kinsale Head gas field and associated infrastructure is currently in the final stages of 
decommissioning and removal off the south coast of Ireland. This facility could be used for hydrogen storage in 
the future. Transforming the site and repurposing the reservoir for green hydrogen could deliver large-scale 
storage for Ireland. The County Cork region is ideally placed to support this project, having one of the largest 
natural harbours in the world, good energy and transport connectivity, and a refinery and gas reception terminal. 
Future developments at the depleted gas field should progress with these opportunities in mind. In the near 
future the Corrib gas field will also reach its end of life, which is expected to be sometime in the late 2020s or 
early 2030s. This gas field is currently serviced by extensive infrastructure that could be utilised with the 
depleted gas field for hydrogen storage. Prior to decommissioning of this facility and its infrastructure, studies 
should be carried out for its suitability for hydrogen storage and the level of repurposing required (92 GNI). 
 
Similar to DECC, dCarbonX believes that dispatchable green power generation will be the ‘anchor tenant’ for 
large-scale green hydrogen usage in Ireland. We therefore believe that the repowering / upgrading of existing 
power generation assets for hydrogen usage will be key to drive the development of large-scale hydrogen 
storage (103 dCarbonX). 
 
Infrastructure to facilitate hydrogen storage includes bunker zones (either bunkered using land or bunkered 
using fire or blast walls), storage tanks and associated infrastructure as well as pipelines from the gas grid to the 
designated storage zone (104 EIH2). 
 
ALI believe Ireland should pursue a co-location model for hydrogen production, where complimentary industries 
are clustered to generate and consume renewable energy products. There are successful examples of such 
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‘hydrogen hubs’ in other jurisdictions which ALI believe Ireland should follow; an example is The Yorkshire 
Humber Valley project in the UK.  
Hydrogen hubs can deliver many benefits; carbon capture from carbon emitting industries can be combined 
with hydrogen to manufacture synthetic fuel; heat generated from the electrolysis process can be used for 
district heating or in other industrial processes.  
ALI strongly advocate that generation of SAF via PtL should be an integral part of any hydrogen hub in Ireland; 
PtL can consume both hydrogen and carbon, and effectively act as a form of energy storage without the need 
for complex regulatory, environmental and geological projects to develop underground hydrogen storage 
facilities.  
In the longer-term hydrogen storage at airports needs to be catered for to accommodate hydrogen powered 
aircraft post-2035. Ireland needs to initiate feasibility studies now on the storage of hydrogen in airports and 
other urban locations in order for it to be in a position to benefit from this emerging technology. Similar research 
has been undertaken by the Strategic Investment Board (SIB) in Northern Ireland to evaluate hydrogen storage 
technologies (105 Aircraft Leasing Ireland). 
 
The type of technology required is ultimately dependent on the available storage infrastructure, but the Gas Act 
1976 could be adapted to included provision for dedicated hydrogen pipelines to include areas such as 
designated pipeline operators, safety case development and associated technical standard adherence (110 New 
Fortress Energy). 
 
Technology already exists for hydrogen storage so the main impetus should be put on regulatory and planning 
measures to facilitate the development of suitable storage facilities. Please refer to “How to transport and store 
hydrogen? Facts and figures”  
Release a hydrogen auction for electricity generation & backup to fund such developments (118 Hydrogen 
Ireland Associations). 
 
Seasonal energy storage is required that is sufficient to provide the Irish energy system with continuity of supply 
and strategic security of supply. This is needed to overcome the intermittency of renewable generation sources, 
seasonal variation in demand/supply and maintain a strategic energy reserve akin to that currently in place at 
EU level for petroleum products and more latterly, natural gas. ESB estimates that this storage capability will 
utilise hydrogen or associated carriers and requires 90 days of seasonal storage capacity. For security of supply, 
this requires multiple underground storage reservoirs utilising depleted gas field and salt caverns. 
ESB have entered into a Master Joint Venture Agreement (MJVA) with dCarbonX/Snam for offshore subsea 
energy storage. ESB are confident that we can deliver large scale energy storage with this partnership with 
dCarbonX/Snam, Snam being the largest gas storage operator in Europe (c. 20 BCM) and is an industry leader in 
the transportation and storage of hydrogen. 
ESB / dCarbonX are particularly focused on our Cork cluster which we refer to as the ‘Kinsale Energy Storage, 
Transportation & Export Link’ (KESTREL) offshore storage project. 
KESTREL is in an integrated evolutionary project that involves the rehabilitation of the well proven storage 
solution in South-West Kinsale that could improve medium term energy security initially with natural gas storage 
and subsequently transitioning to green hydrogen storage. This storage will form the cornerstone of the cluster 
by enabling the harnessing of offshore wind, production and storage of hydrogen and provide a continuous 
supply for hydrogen fuelled generation. 
The first phase of KESTREL could deliver large scale energy (c. 45days) within four years with the required 
framework including provision of suitable lease, license and support mechanism. ESB/dCarbonX have already 
submitted an application for storage license to the CRU and have applied for authorisation to enable energy 
storage offshore Cork from DECC. 
The Dublin Cluster storage solution will be a Hydrogen based solution based around the salt domal formation at 
the Kish bank, hence Poolbeg Power Station is a critically important site in the enablement of Hydrogen 
production, storage and backup hydrogen fired generation for our largest load centre. This storage solution 
could be delivered before the end of this decade within the appropriate framework. 
The west of Ireland, Shannon cluster which Green Atlantic @ Moneypoint is a critical part of has also a storage 
solution for hydrogen in salt caverns albeit some distance from shore as part of the Slyne basin which can also 
be developed in conjunction with large scale offshore floating wind development. 
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These storage projects will deliver a secure, resilient reliable future proofed energy system that will negate any 
need for other fossil alternatives including LNG. LNG brings diversity of supply and does not provide resilience 
in the form of gas storage. There may also be acute short-term demand for LNG in Europe during weather-
related low Renewable generation events and in such instances, larger customers are likely to get priority for 
LNG deliveries (121 ESB). 

 

33 WHAT WOULD BE THE MAJOR CHALLENGES AND OPPORTUNITIES PRESENTED BY THE 

POSSIBILITY OF STORING HYDROGEN UNDERGROUND FOR THE LONG TERM, PARTICULARLY SO 

TO BE ABLE TO EFFECTIVELY BALANCE CONSUMER DEMAND AND SUPPLY DURING PEAK 

PERIODS AND TO ADDRESS SEASONAL DEMAND? 

Issues such as rights to store gas underneath the ground under lands owned by persons other than the 
promoters of the hydrogen project should be resolved otherwise such storage will be legally impossible in a 
jurisdiction with very fragmented landholding like Ireland. Matters such as the right to lay pipes and the planning 
issues related to this (particularly for the private sector) this should be resolved. A commitment to provide 
resources and upskill regulators who ought to know what they are doing when dealing with the industry should 
be given and honoured (6 TCD). 
 
The need for refining following contamination while in storage. The extent of lost hydrogen due to leakage (12 
Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry). 
 
If 1 billion M3 of renewable gas storage was put in place, then the country can be run on renewables alone, this 
is approx. The equivalent of 1/3 the size of the ‘Rough’ gas store, if it is stored as Hydrogen then it needs to be 
three times the size (22 Aergaz). 
 
This is too narrow a focus, we need to be looking to the European market for scale, at which point total domestic 
demand will be only a small percentage of what we produce. That said, the primary benefit of Hydrogen is that 
it allows us to store energy. It is a solution to the intertemporal challenge that besets renewable fuels and the 
management of electricity networks that are dependent on them (29 Chambers Ireland). 
 
Large-scale salt cavern storage has a design life in excess of 40 years and has initial significant capital cost 
requirements for construction, where traditional cost benefit analysis may not be the applicable tool for project 
finance. Cost benefit analysis takes little regard of any net zero benefits and strategic requirements for security 
of supply. Therefore, cost analysis and government recognition to support business case development regarding 
transitional benefits is required to attract appropriate investors to support development and construction, in a 
nascent market (63 Islandbridge). 
 
In all offshore energy projects the massive costs are justified by the size of the resource. For H2 to be produced 
in such quantities to justify hydrolysis onshore from offshore wind, to then be pumped out to sea for storage to 
be returned to shore to be fired for electricity would require levels of investment never seen before in this 
country. At present the total availability for electricity supply in Ireland through fossil and intermittent 
renewable plant is ca 9 GW (but not deliverable on demand), to match a ca 5 GW daily demand. This would be 
the target of H2 that would have to be stored to be available for a single day’s energy demand which is 
approximately 130,000 M3 of gas at standard pressure, but multiple days will be required. Considering the 
porosity of offshore reservoirs this will require 10’s of Km3 in size (64 KFO). 
 
Major challenges: A significant volume of cushion gas will be required. This could be hydrogen, nitrogen or 
natural gas and in all cases, it will need to be generated / purchased and injected. In the case of using Hydrogen, 
costs will be very high. Using other gasses will lead to contamination. Risk of contamination by microbial and 
geochemical activity. 
Several wells will most likely be required to meet withdrawal rates from depleted fields / saline aquifers 
compared to fewer wells, possibly a single well, in the case of salt caverns. Depleted fields / aquifers will have a 
higher capex and operational cost associated. 
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Opportunities: Availability of underground storage removes pressure from other demand side actors which 
should ease grid operation / balancing (67 Nephin Energy). 
 
Storage gives the opportunity to decarbonise gas-fired power stations in Ireland and potentially creates an 
opportunity, via interconnectors, to support the UK and in future to link into the proposed EU Hydrogen 
backbone. Long duration hydrogen storage would provide a means to deliver renewable power year-round 
(through flexible, hydrogen fuelled gas generation assets), if that is to be a priority use gas for the green 
hydrogen (72 RWE). 
 
The primary opportunities presented by the possibility of storing hydrogen underground for the long term 
include: 
(i) provision of long-duration storage significantly reducing system costs to maintain security of supply, relative 
to medium- and short-duration storage, to the extent these should be considered an infeasible solution, whereas 
hydrogen has the capacity to be feasibly and economically stored at the scale necessary for a net zero energy 
system; 
(ii) underground hydrogen storage being a significantly (an order of magnitude) lower cost option for long-
duration storage when compared to equivalent size storage utilising above ground storage tanks or other large-
scale energy storage systems,13 with opportunities on the island of Ireland to do so (including at Islandmagee 
in Co. Antrim), and; 
(iii) that doing so is proven, safe and reliable technology, having been deployed at Teeside in the UK since the 
1970’s. 
The key challenges include: 

• the nature of such geological formations being limited and being a crucial influencing factor in all other 
infrastructure considerations (e.g. renewable generation and hydrogen production siting, accounting 
for electricity and gas network capacity); 

• the significant barriers inherent to deployment of such strategic infrastructure under current market 
arrangements due to high upfront costs, long investment horizons and a lack of reliably forecastable 
revenue streams, thereby needing a suitable framework of government and regulatory underpinning 
to attract the necessary investment; 

• long lead times to deliver, including achieving timely planning (and all other) consents We note BEIS’ 
response to its Large-scale and long-duration electricity storage Call for Evidence, and associated 
research undertaken by AFRY (as referred to in question 29) and recommend that similar industry 
engagement and research is undertaken for Ireland (although we consider it will be important to take 
an all-island view in this, given the interconnected nature of present and future gas markets, including 
storage access, and SEM). This should aim to identify barriers to deployment and approaches to 
overcoming these barriers. High upfront capital costs and the need for revenue certainty across long-
investment horizons is likely to feature highly amongst these, and we therefore recommend that 
consideration be given to a suitable framework for project-specific bespoke consideration of suitable 
government/regulatory underpinning to secure the investment needed (80 Mutual Energy). 

 
Green hydrogen combined with large-scale underground storage enables transportation of energy through time, 
balancing out the impacts of variable intermittent renewable energy generation. While storing pure hydrogen 
in salt caverns has been practised since the 1970s in Europe, it has never been carried out anywhere in depleted 
gas fields or aquifers and this is one of the big challenges. Projects such as the EU-funded HyStorIES16 project 
will study the suitability of aquifer and depleted field sites and will provide insights into underground hydrogen 
storage for decision-makers in government and industry. Techno-economic feasibility studies will also be 
required on hydrogen storage in parallel with the technical assessment under projects such as HyStorIES. 
Modelling the future European energy system will be required to define the demand for hydrogen storage. 
Environmental and Societal impact studies will need to be also developed to determine the optimum locations 
(87 Engineers Ireland). 
 
As is the case with transport, hydrogen can be stored like natural gas. While this is comparably easy and tested 
in salt caverns that prevent smaller hydrogen molecules from escaping, the extent to which a depleted oil and 
gas reservoir can be used to store hydrogen requires further research and testing. The Islandmagee, Dublin and 
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Shannon sites are salt caverns so should be technically suitable for hydrogen storage. The suitability of the 
depleted gas field at Kinsale and potentially the Corrib field in the future would need to be proven. 
Bulk seasonal storage is one of the main challenges of decarbonisation, however such capabilities already exist 
in the gas industry of today. Underground storage is typically of such size that it can store gas volumes sufficient 
to cover today’s average gas demand for more than three months. In comparison, today’s total electricity 
storage can only meet the average electricity demand for several hours. Depending on appropriate study and 
repurposing, underground storage facilities can also be used for seasonal hydrogen storage. 
Another key challenge is the regulatory framework for large storage facilities. The correct market signals need 
to exist for operators to invest in hydrogen storage. If the market conditions are not right and there is no 
investment forthcoming, storage may need to be developed as a regulated business providing a strategically 
important service for the energy system. Any research and development into long-term storage should also 
explore the potential for Ireland to connect into the UK and EU hydrogen networks which would provide 
resilience to the Irish energy system (92 GNI). 
 
The main opportunity for storage of energy in gaseous molecular form (including future hydrogen 
developments) is linked to the distinctive features and advantages compared to batteries and other forms of 
electrons storage, as shown in this Frontier Economics report: “The Value of Gas Infrastructure in a Climate-
Neutral Europe” 
To cope with peaks period, storage facilities should be appropriately oversized, so as technically be  able to 
address seasonal/annual storage needs required by the energy systems to address demands swings between 
e.g. summer/winter or across different years. The major challenge is to ensure that there are measures in place 
to support innovative activities (lab tests, pilot projects, scaling-up initiatives, technologies adaptations or 
evolutions) required to get to the actual commissioning of hydrogen underground storages done as quickly as 
possible (103 dCarbonX). 
 
The main opportunity for storage of energy in gaseous molecular form (including future hydrogen 
developments) is linked to the distinctive features and advantages compared to batteries and other forms of 
electrons storage, as shown in this Frontier Economics report: “The Value of Gas Infrastructure in a Climate-
Neutral Europe”. 
To cope with peaks period, storage facilities should be appropriately oversized, so as technically be able to 
address seasonal/annual storage needs required by the energy systems to address demands swings between 
e.g. summer/winter or across different years. The major challenge is to ensure that there are measures in place 
to support innovative activities (lab tests, pilot projects, scaling-up initiatives, technologies adaptations or 
evolutions) required to get to the actual commissioning of hydrogen underground storages done as quickly as 
possible (103 dCarbonX). 
 
The main opportunity for storage of energy in gaseous molecular form (including future hydrogen 
developments) is linked to the distinctive features and advantages compared to batteries and other forms of 
electrons storage, as shown in this Frontier Economics report: The Value of Gas Infrastructure in a Climate-
Neutral Europe. 
To cope with peaks period, storage facilities should be appropriately oversized, so as technically be able to 
address seasonal/annual storage needs required by the energy systems to address demands swings between 
e.g. summer/winter or across different years.  The major challenge is to ensure that there are measures in place 
to support innovative activities (lab tests, pilot projects, scaling-up initiatives, technologies adaptations or 
evolutions) required to get to the actual commissioning of hydrogen underground storages done as quickly as 
possible (118 Hydrogen Ireland Associations). 
 
In all offshore energy projects the massive costs are justified by the size of the resource. For H2 to be produced 
in such quantities to justify hydrolysis onshore from offshore wind, to then be pumped out to sea for storage to 
be returned to shore to be fired for electricity would require levels of investment never seen before in this 
country. At present the total availability for electricity supply in Ireland through fossil and intermittent 
renewable plant is ca 9 GW (but not deliverable on demand), to match a ca 5 GW daily demand. This would be 
the target of H2 that would have to be stored to be available for a single day's energy demand which is 
approximately 130,000M3 of gas at standard pressure, but multiple days will be required. Considering the 
porosity of offshore reservoirs this will require 10's of Km3 in size (120 Hexicon). 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 288 of 412 

 
In GB, BEIS recently published document “Hydrogen transport and storage infrastructure-a consultation on 
business model designs, regulatory arrangements, strategic planning and the role of blending” is informative in 
relation to the benefits of H2 storage: 

• Balancing misalignment in hydrogen production and demand 

• Supporting decarbonisation of the electricity system 

• Reducing hydrogen production capacity requirements 
The challenges are also called out: 

• understanding the optimum pace and mix of storage technologies – ensuring that the growing demand 
for hydrogen storage can be met with appropriate storage infrastructure 

• both when it is needed and where it is needed. 

• the lengthy lead times and complexity of strategic scale storage such as salt caverns and depleted oil 
and gas fields. 

• the need for significant levels of investment (potentially hundreds of millions of pounds of up-front 
development costs). 

• Policy and regulatory uncertainty (121 ESB). 

 

34 WHAT NEW ENVIRONMENTAL CONSIDERATIONS SHOULD BE CONSIDERED IN RELATION TO 

HYDROGEN STORAGE? 

Hydrogen has been found to contribute to global warming by interacting with other gases in the atmosphere. 
Recent study April 2022: Warwick,G. Griffith, P. Keeble, J. Archibald, A. & Pyle, J. 'Atmospheric implications of 
increased hydrogen use' University of Cambridge & NCAS. Shein, K. University of reading UK study available to 
download pdf  https://newatlas.com/environment/hydrogen-greenhouse-gas/ (8 Lucinda Ramsey). 
 
Will be dictated by storage pressure and method of recovery (12 Atlantic Economic Corridor Business Forum; 14 
Sligo Chamber of Commerce and Industry). 
 
Green hydrogen production installations will require assessment and authorisation  under the EPA’s licensing 
process. The EPA licensing requirements and the environmental considerations required by BAT need to be 
considered early in the process (15 EPA). 
 
The risks should be evaluated on a Hydrogen versus Synthetic Methane basis, since methane is already stored 
underground in many jurisdictions, the risk matrix of these types of facilities is already understood (22 Aergaz). 
 
It is a hazardous liquid or gas which is explosive. But so too are other fuels, it should sit within the existing 
legislative framework, albeit with greater pressure and temperature tolerances (29 Chambers Ireland). 
 
Hydrogen is an indirect greenhouse gas with a global warming potential GWP of 11 over a 100-year time horizon 
7. A future hydrogen economy would therefore have greenhouse consequences and would not be free from 
climate perturbations. Burning hydrogen can also result in NOx emission up to six times higher than fossil gas 
boilers and burning hydrogen-based e-fuels produces similar emissions to fossil-based fuels 8. The global 
warming potential (GWP) of NOx is estimated as GWP 30 
- 33 and 7 - 10 for the respective time horizons of 20 and 100 years and is thereby comparable to that of 
methane. NOx is also a main cause of poor air quality which impacts people’s health in dense urban areas. 
Careful planning for mitigation of these adverse effects, where possible, is required (31 Codema). 
 
Hydrogen storage is likely much safer environmentally than probably most other substances or fuels we have 
traditionally stored (32 and 84 Constant Energy). 
 
Salt cavern storage of hydrogen has been utilised in the USA and United Kingdom since the 1970’s and should 
be deemed a proven safe technology. Environmental legislation for construction of large-scale salt cavern 
storage is already known and well understood. Given construction methodologies are immensely similar for 

https://newatlas.com/environment/hydrogen-greenhouse-gas/
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natural gas storage and hydrogen/biomethane storage no new legislation is required, however evolution of 
existing standards should reflect alternative storage mediums to govern the planning, consenting and 
construction of a salt cavern storage facility (63 Islandmagee). 
 
Minimizing hydrogen leakage to environment. Leaked hydrogen can react in the atmosphere with tropospheric 
and increase the concentration of methane and ozone, the 2nd and 3rd most important greenhouse gases (67 
Nephin Energy). 
 
Any fugitive hydrogen emissions (through the interaction with other greenhouse gases in the atmosphere) must 
be carefully managed and mitigated (72 RWE). 
 
In relation to this question, Gas Networks Ireland agree with the Consultation document statement: 
“Hydrogen can be used very safely as a fuel with residual risks managed to a level that is as low as reasonably 
practicable when all necessary standards and safety regulatory frameworks and enabling legislative 
requirements are in place.” (92 GNI). 
 
Slippage in implementing the regulatory framework for offshore wind consenting would have a detrimental 
knock-on effect on the creation of green hydrogen projects in Ireland. The formation of the Offshore Wind Task 
Force is a welcome step in this regard. All elements of the regulatory framework need to be in place by the end 
of 2023, which coincides with the expected end of the Task Force, therefore the regulatory framework must be 
an immediate priority for the Task Force. As large-scale offshore wind-to-gas projects are now at various stages 
of planning and development in other European countries, such as a 300-500 MW fully offshore electrolysis 
plant in the Netherlands fed by offshore wind power planned for 203010 and a Danish 1 GW electrolyser project 
to generate ammonia from offshore wind power, there is a risk that the opportunity may be lost to Ireland if the 
consenting process cannot deliver the 2030 offshore wind target (94 H Wind). 
 
In considering environmental consideration in relation to hydrogen storage, your attention is drawn to the EU’s 
position for the storage of hydrogen. In July 2020, the European Parliament agreed a resolution in July 2020 on 
a comprehensive European approach to energy storage, which identifies the workflows for structural, 
environmental and safety matters pertaining to energy storage (103 dCarbonX). 
 
Existing research conducted by the UK, US and other leaders should be leveraged for shared learnings and 
collaboration, preventing the Irish Government having to repeat this work. The foreshore consenting process 
effectively imposes a 3-year delay on all green hydrogen projects above 80 MW, or of any scale in a region with 
low water supply. This should be revised to ensure that a standard timeline of 6 months is honoured, allowing 
hydrogen projects to navigate the planning process and bring energy security to Ireland (104 EIH2). 
 
Ireland should leverage the learning of the US, Germany and the UK who are further advanced on their hydrogen 
journey rather than start developing a new environmental consenting regime from scratch. The consenting 
process in general (planning, EPA, foreshore etc.) must be streamlined if projects are to be realised quickly to 
meet our 2050 targets (110 New Fortress Energy). 
 
In considering environmental consideration in relation to hydrogen storage, your attention is drawn to the EU’s 
position for the storage of hydrogen. In July 2020, the European Parliament agreed a resolution in July 2020 on 
a comprehensive European approach to energy storage, which identifies the workflows for structural, 
environmental and safety matters pertaining to energy storage (118 Hydrogen Ireland Associations). 
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SECTION - EXPORT OPPORTUNITY 

35 WHAT IS IRELAND’S POTENTIAL OPPORTUNITY TO EXPORT GREEN HYDROGEN? WHAT ARE THE 

IMPACTS OF THIS ON CONSUMERS AND THE ECONOMY? 

Currently very low - the cost of hydrogen is largely determined by the cost of electricity suppling the electrolyser 
and Ireland is uncompetitive on the cost of renewable electricity and would therefore be uncompetitive on the 
cost of green hydrogen, unless substantial reforms to delivering renewable electricity were made to reduce the 
cost of renewable electricity (2 Baringa). 
 
Irish green energy stored in the form of hydrogen has the potential to not only satisfy all of Ireland's energy 
needs, but also has the potential for energy exports. The infrastructure to put this in place requires capital 
investment, which when compared with the yearly recurring overhead of fossil fuel imports into Ireland is both 
more economic, as well as much more predictable both in terms of price and security of supply. This alone is 
worth the investment for Ireland, as we are currently dependent on fossil fuel imports and at the mercy of 
economic and political forces that not under our control. While our national economy needs energy production 
requiring industrial scale turbines, every house or shed with a roof, and many rural dwellings and farms have 
the potential to produce energy and store it as hydrogen on an ongoing basis. This could be part of a national 
hydrogen economy. Irish hydrogen production and exports would have far reaching geopolitical implications. 
Both nationally and locally produced green hydrogen is a very much more “democratic” way of providing for an 
energy future that is sustainable, and giving individuals the option to become energy stakeholders, something 
which is absent at the moment. All of this is against the background of green hydrogen that is avoids carbon 
emissions of any kind. Using green hydrogen also opens up the possibility of selling carbon credits, as it is not 
low-carbon or carbon neutral, but does not involve carbon at all (3 Brendan Connolly). 
 
Huge prospect – could be as much as 500TWh/year if floating offshore wind is used and hydrogen is tankered 
directly from offshore platforms. However, Ireland needs to have a mechanism in place to gain economically 
from such development (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and 
Industry). 
 
In July 2020 the German government published its National Hydrogen Strategy1. In it, Germany estimated that 
the total demand for green hydrogen by 2030 will be between 90TWh and 110TW (approximately 3,000,000 
tonnes2). Of this demand it was estimated that approximately 14TWh of green hydrogen could be produced 
domestically. 
Earlier this year, the new Olaf Scholz led government in Germany doubled the target for electrolysis to 10GW by 
20303. Despite this revised target, Germany will still have to import up to 70% of its green hydrogen and it 
expects it will always be a net importer of hydrogen. 
The invasion of Ukraine and the extra challenges it presented to security of gas supply to Germany added 
impetus to Germany’s energy transition and its ambition to reduce its dependency on foreign gas supplies. Nord 
Stream 2 was halted and in February, Chancellor Olaf Scholz announced the fast tracking of two new LNG 
terminals in Brunsbüttel4 (involving RWE, a member of the German-Irish. 
Hydrogen Council) and Wilhelmshaven, stating that “an LNG terminal that receives gas today can also receive 
green hydrogen tomorrow”. 
In short, Germany is readying itself for the importation of green hydrogen and is eager to form partnerships with 
countries that can produce it. Countries such as Australia, Chile, Scotland and the oil producing countries of the 
Middle East are all already positioning themselves to supply into Germany and the wider European market. Most 
recently, Canada and Germany agreed to sign a deal for the supply of hydrogen from Newfoundland. 
Geographically and politically, Ireland is closer to Germany than many of the other countries that are targeting 
it as a market for their green hydrogen. We are also blessed with some of the best wind resources in the world. 
These facts are not lost on the German industry representatives, senior civil servants and politicians that we deal 
with regularly in the Chamber. The German-Irish Hydrogen Council continually promotes Ireland as a hydrogen 
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partner but we believe that Ireland, through the hydrogen strategy, now needs to respond to the German 
opportunity and declare its ambition to become an exporter to Europe of green hydrogen. 
The 3,000,000 tonnes of German green hydrogen demand by 2030 equates to a potential market worth as much 
as €6 Billion (assumes a hydrogen price of €2/KG). This is the potential export market value in 2030 of just one 
country in Europe. In terms of local jobs, an Irish hydrogen economy has the potential to create up to five times 
the amount of jobs that the wind industry has the potential to create, an industry with which it will be intrinsically 
linked. These jobs, in the production, storage and transport of hydrogen, are likely to be in rural coastal areas 
where electrical grid infrastructure will not be capable of capturing the full potential of Ireland’s offshore wind 
energy, and where hydrogen production will be the most sensible option to do so. They will be sustainable local 
community jobs in areas of the country in most need of employment (16 German Irish Chamber of Industry and 
Commerce). 
 
Due to the considerable offshore wind potential capacity compared to the local demand in electricity and 
potentially in hydrogen, Ireland is capable of becoming a key exporter of hydrogen, most notably, to continental 
Europe if the country prepare well to deliver it, including policy, incentives, and infrastructure. It is important to 
notice that the techno-economic viability of hydrogen export methods is highly dependent on volume and 
distance to be transported. In the case of Ireland, the offshore distance. 
Pipelines may present an interesting option for low to medium offshore distances (up to 1500 km) and medium 
volumes, whereas liquid hydrogen or ammonia vessels are better suited for medium to high distances and 
hydrogen volumes. Between the aforementioned options, alternatively, an offshore interconnector to export 
electricity for a dedicated hydrogen production plant at end point could be also a potential option for medium 
offshore distances and hydrogen export capacities. 
Other options could be hydrogen shipping or converting to ammonia for shipping. 
In any scenarios, infrastructures including pipeline, ports for hydrogen and ammonia tankers, and buffer and 
long-terms storage should be well planned and implemented ahead the production of hydrogen, as we 
recommend in the previous section (20 ABL Company- OWC). 
 
The first challenge should be to be able to feed oneself before deciding on feeding the masses, that is a huge 
challenge in the current climate. Again, why export the grain while the country starves, from a security of supply 
basis we need to make sure that we have enough to keep our lights on (22 Aergaz). 
 
Ireland has huge potential to produce green hydrogen beyond our domestic needs. BnM supports the idea of 
exporting hydrogen to other European countries that cannot meet their own demand. We have the natural 
resources in terms of renewable electricity potential, secure water supplies and with our proximity to Europe a 
massive potential export market. To supply an export industry will require a significant increase in RES-E sources 
both onshore and offshore. It will also require time to develop the domestic hydrogen industry to ramp up 
production to the volumes required for both domestic and export uses. There are also still significant questions 
as to how hydrogen export will function, and the form of hydrogen used for export, i.e. is hydrogen exported as 
hydrogen, ammonia, methanol, or another form (26 BnM). 
 
Ireland is expected to have a net-positive supply of hydrogen. More specifically, with up 90 TWhs of hydrogen 
production potential and current estimated demand of 42 TWhs, it is expected that Ireland has a significant 
export potential. An export market may be useful to improve the viability of domestic hydrogen projects and 
increase the pace as which hydrogen becomes widely available, as well as supporting wider economic benefits. 
However, it’s important that policy supports are designed in such a way that Irish consumers do not subsidise 
hydrogen production that is then exported for use in other countries (28 Bord Gais). 
 
Germany is targeting 110 TWh of Hydrogen Consumption in 2030, with 680-750 TWh of total electricity 
consumption by 2030. The primary constraint is the sourcing and supply of Green Hydrogen. All future Gas 
Thermal Plants have to be “Hydrogen-Ready” when constructed. 110 TWh more than four times Ireland’s total 
electricity usage, upon developing the supply chains Ireland will quickly become capable of exporting more 
energy than we could ever use (29 Chambers Ireland). 
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There is a significant opportunity to export ammonia as large scale renewable wind can be installed in locations 
with poor grid infrastructure and locations like the west coast where new dynamic industries are more suited to 
(32 and 84 Constant Energy). 
 
The aviation industry spans many borders. Many European countries already have a hydrogen strategy, so 
Ireland needs to move quickly to clarify and publish its position to expedite the development of this sector. Some 
global scenarios predict that green hydrogen could supply 32% of aviation energy demand by 2050. There is 
great potential to export hydrogen based on the expected demand from the aviation sector, but this should not 
be at the expense of the security of domestic supply (34 DAA). 
 
Short term tankers will likely to be used for export, longer term dedicated pipelines accompanied with 
transformation from gas to liquid or solid forms of energy carrier are needed (36 DP Energy). 
 
Ireland has significant renewable resources. The Programme for Government references the potential for 30GW 
of offshore wind generation which will exceed our domestic electricity requirements, and hence represents a 
key opportunity for export. 
Realising this potential export opportunity can be achieved via direct electricity interconnection or potentially 
via the export of hydrogen. A central aspect of developing our approach will be developing our understanding 
of the market for hydrogen both domestically and internationally over that period (40 EirGrid). 
 
Whilst Ireland has abundant renewable energy potential both on and offshore, this does not automatically 
translate into abundant hydrogen export potential in the medium term. Provided Ireland can make significant 
progress towards the achievement of 7 GW by 2030, there is a clear role for offshore wind driven green hydrogen 
production later in the decade to mitigate the significant levels of market oversupply. However, it is unclear if 
this green hydrogen can be produced at competitive prices when compared, for example, against the export of 
green hydrogen produced from solar in Portugal. This is compounded by increased shipping and logistical costs 
starting from an already higher cost base due to smaller port scale. 
Energia agree that support for green hydrogen should be for domestic production and consumption in order to 
ensure Irish consumers receive the societal benefits related to decarbonising the Irish energy system and 
reducing its independence on the import of fossil fuels. The current crisis underlines the urgency with which 
Ireland needs to reduce its dependency on gas imports. This is especially true in the Irish case given, post Corrib, 
the vast majority of future gas demand will be imported from GB. Relying on and investing in high export led 
growth of a relatively new energy vector is at this time a high-risk strategy which promotes over ambitious 
optimism at the expense of indigenous industry development. Many issues have been identified in this 
consultation, all of which require resolution to first satisfy domestic consumption and to enable self-sufficiency 
and energy security. Consumers should be the first direct beneficiaries of domestically produced hydrogen. 
Whilst Ireland’s offshore wind potential is substantial, at current prices and supply chain readiness, focusing 
resources and policy support on exports is a distraction from delivering on the Climate Action Plan. A recent 
study from researchers at the European University Institute's Florence School of Regulation highlight the 
Levelised Cost of Energy (LCoE) associated with producing green hydrogen from offshore win is expected to be 
greater than that from onshore wind and solar until 2050. 
Hydrogen exports may improve the overall efficiency of hydrogen production for Irish use cases but should only 
be investigated when the domestic hydrogen market has reached sufficient scale and proven its ability to help 
support the delivery of decarbonisation at the domestic level. 
Exports should be considered as part of a robust assessment to determine competitiveness of green hydrogen 
produced in Ireland relative to other markets. This should not have an impact on consumers (43 Energia) 
 
The focus should be on developing industries in Ireland that could use green hydrogen in their process to create 
higher value products. The higher value product can then be exported through existing transport systems rather 
than an unproven international hydrogen trading system. (47 Fingleton White). 
 
The offshore wind opportunity is potentially greater than 70GW in size and the obvious route to market for that 
opportunity is to export green hydrogen. Progressing domestic and export market opportunities in parallel and 
at scale should unlock economies of scale and lead to lower costs overall, as opposed to domestic market first 
export later approach. The benefits the export opportunity presents for Ireland are: 
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a) Revenue generating potential for Ireland to exploit its abundant offshore wind resource and hydrogen 
production opportunity. 
b) Irish jobs in the offshore wind and nascent green hydrogen sectors. 
c) Potential for local Irish content to supply the offshore wind and hydrogen sectors e.g. foundation fabrication, 
turbine tower fabrication, hydrogen electrolyser manufacturing, ongoing operation and maintenance services. 
Scale is needed to attract such manufacturers to set up in Ireland. Export would give this scale. 
d) If storage and an interconnecting pipeline are developed as an integral part of the hydrogen strategy, Ireland’s 
energy security of supply will be enhanced. 
e) Opportunity to respond to other EU member states need for green hydrogen to assist them in decarbonising 
their difficult to abate sectors. For example, a German Irish hydrogen council has been formed and Germany has 
a demand for green hydrogen for its steel industry. 
f) Learn from advanced international markets and design a new market in Ireland from the bottom up. (50 
Galetech) 
 
The opportunity to produce hydrogen will help transform Ireland's energy exports and help it align with the 
changing needs of its trading partners. Hydrogen exports is in a nascent market, and it will be necessary to adopt 
robust but flexible strategies and business models that support transformative development if Ireland is to be 
successful in the burgeoning hydrogen market. As stated previously however confining hydrogen production 
only to green hydrogen will limit its export capability. Whilst Green hydrogen production costs are expected to 
fall as electrolyser technology improves, and there will be a decline in demand for blue and other low carbon 
hydrogen, this shift will not be uniform and there will be significant opportunity for the export of low carbon 
hydrogen in the future (55 and 56 Hydrogen Utopia International). 
 
When considering the potential for the export of green hydrogen the availability of water needs to be taken into 
account. This may influence the scale and location of production but can be mitigated with sufficient investment 
in the water network, or use of wastewater effluent, if the demand is foreseen. Contention between existing 
water demand and new demand ideally should be avoided to maximise the export potential for the country (61 
Irish Water). 
 
Export of green hydrogen is most likely as ammonia or a feedstock for e-Fuel production. The scale of export is 
contingent on delivering the potential for offshore wind energy production which will be the driver for scaling 
green hydrogen production in Ireland. 
Ireland is already a very successful export economy and should view energy export as an enterprise opportunity 
taking advantage of abundant natural resources which aligns, and is consistent with, the country’s climate goals. 
As the international hydrogen economy matures, trade patterns will evolve, and lower cost producers will obtain 
greater market share. Success will be contingent on collaboration and partnership between government, society 
and industry (62 Irving Oil). 
 
Given the current significant levels of dispatch down of renewables and the further increases expected to come 
from increased RES electricity production, the use of hydrogen to enable energy export becomes increasingly 
possible. Therefore, by positioning as a green hydrogen exporter, Ireland can help supply excess UK and EU 
demand with emission free Hydrogen could require the development of carrier molecule industries such as 
ammonia. The development of local ammonia production could enable domestic fertiliser manufacturing. 
The UK has also largely decided against positioning itself as a green hydrogen exporter. This is due to the 
potential for green hydrogen use domestically within its industrial base. It has not, however, discounted the idea 
of transporting hydrogen internally from region to region within the UK. At the same time, due to its naturally 
occurring onshore and offshore wind 
resources, the potential for hydrogen exports should be of strong interest to Ireland. 
Hydrogen offers a mechanism to capture otherwise wasted renewable energy, either where it is stranded (not 
grid connected) or through curtailment (where the grid cannot take the generated power). By ‘oversizing’ 
production capacity, Ireland has the potential to use the generated hydrogen not only within its own borders 
but also as a mechanism to grow the economy through exporting and job creation. Such aspirations will also 
drive inward investment. Hydrogen is unlikely to be exported in its gaseous form, therefore, additional plant will 
be required to enable such distribution. This can also play a role in other key Irish markets such as agriculture if 
the carrier molecule chosen is ammonia. A large-scale centralised production and storage system situated near 
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Islandmagee could be ideal for exporting hydrogen and its derivatives due to it coastal proximity (63 
Islandmagee). 
 
For Ireland to a be a net exporter of H2 requires it to be competitive as a commodity producer. This is related to 
infrastructure costs across the whole supply chain. H2 will be an internationally traded commodity. Whether 
Ireland will be in the position to a be a ‘swing producer’ to effect global prices is not possible to predict at this 
stage. How the government decides to levy VAT and excise duty on consumers will be the final determination of 
price to end users (64 KFO). 
 
The prospect of exporting green hydrogen can be a significant opportunity for the state. One need only look to 
Norway, a country that has benefitted from the export of energy, for potential beneficial impacts for the 
economy. Ports that are identified as being required to play a part in hydrogen production/ storage on behalf of 
the state and should be supported to implement the required infrastructural developments. This will require 
planning and investment on behalf of the ports. Practical measures that add clarity to the consenting process 
and hydrogen infrastructural requirements will help drive and finance relevant projects. The strategy should 
develop clear policies that align with targets and timelines. This will require early engagement with key 
stakeholders such as ports. Consideration should be given for a fast-tracked consenting process that includes 
planning permission, foreshore licensing, etc. It is our belief that attention should be given to funding of critically 
strategic infrastructural projects to ensure that the state can benefit from this potential opportunity (70 Port of 
Cork). 
 
Ireland has a significant advantage over other potential hydrogen exporters due to its high offshore wind 
potential. Installation of 30 GW offshore wind opens up significant export potential depending on what 
percentage of wind capacity is dedicated to hydrogen compared to grid electricity / HVDC interconnection. 
Making an assessment of this distribution will be key in export framing. 
Emergence of a hydrogen export economy will have a significant impact on the Irish economy. The state would 
move from an importer of energy to an exporter for the first time. Western seaboard communities (abutting the 
Atlantic Offshore Wind Production Zone) could see significant growth whilst nationally a high-tech support 
sector could emerge (67 Nephin Energy). 
 
Discussed previously – very real opportunity given low electricity/H2 demand and offshore wind opportunity, 
and European need to imports. We would strongly recommend Ireland prioritizes the export opportunity to 
mainland Europe and explores optimal transport methods (specifically looking at shipping of hydrogen and/or 
derivatives, and hydrogen interconnectors either directly to mainland Europe or via the UK) (72 RWE). 
 
With vast offshore wind resources, Ireland has great hydrogen export opportunities mainly via the EU Hydrogen 
Backbone (EHB). Under REPowerEU, the EHB initiative seeks to accelerate the adoption of hydrogen for both 
energy security and renewable energy purposes, with the aim of supplying 10Mt of domestically produced 
hydrogen and 10Mt of hydrogen imports from outside the EU by 2030. To facilitate our export potential, we 
advise that all recommendations outlined under REPowerEU and the Hydrogen Backbone be implemented (85 
Cork Chamber). 
 
The report “The Dawn of Green Hydrogen” produced by PwC’s Strategy& estimates that global demand for 
“green hydrogen” could reach about 530 million tons (Mt) by 2050, displacing roughly 10.4 billion barrels of oil 
equivalent (around 37% of pre-pandemic global oil production). It also estimates that the green hydrogen export 
market could be worth US$300 billion yearly by 2050, creating 400,000 jobs globally in renewable energy and 
hydrogen production. In addition, a new study from Indian/US firm Transparency Market Research (TMR) 
calculates that the global green hydrogen market will expand from $2.14bn last year to $135.73bn by 2031 — a 
“phenomenal” compound annual growth rate (CAGR) of 51.6%18. 
Green hydrogen represents an opportunity for countries like Ireland, which can produce green hydrogen to 
boost domestic industries and export. Although countries such as China and the U.S. seek to invest in green 
hydrogen, their export prospects are limited by large domestic demand that will probably consume most of their 
production. By contrast, Ireland can export much of their green hydrogen and still have ample, low-cost 
renewable energy for the domestic market. 
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As stated in the previous section on hydrogen demand, the first domestic opportunity identified in the report 
issued by Wind Energy Ireland on “Hydrogen and Wind Energy” is hydrogen injection into existing natural gas 
pipelines, where a blend of up to 20% is considered technically achievable. Pipeline injection is, therefore, a 
leading option to rapidly stimulate a domestic hydrogen market. However, it also presents a long-term 
opportunity considering that the Irish gas network features over 14000 km of pipeline spread across the country, 
which is connected to the broader markets, in the UK and Europe, via Scotland. 
Moreover, with the European Commission (EC) REPowerEU action plan expecting to see 1.3 million tonnes (mt) 
of green hydrogen to be blended into the natural gas network by 2030, injecting hydrogen into this grid brings 
an opportunity to use existing and new infrastructure to help the distribution of clean gas whilst also supporting 
potential partnerships such as one between Ireland and Scotland and the possibility to have a pipeline to The 
Netherlands. 
An additional positive step taken towards hydrogen exporting opportunities was the recently announced 
government agreement that commits additional resources for solar (more than doubling the target to 5,500 
MW), offshore wind (moving from a target of 5,000 MW to 7,000 MW), green hydrogen (an additional 2,000 
MW)22, – to accelerate the reduction of overall economy-wide emissions. This is a significant contribution to 
increasing our ambition for using offshore wind to create green hydrogen giving Ireland and the electricity 
industry new options to find new ways to meet the increasing need for energy without relying mainly on burning 
fossil fuels as the EirGrid and SONI’s All-Island Generation Capacity Statement 2021– 2030 indicates. 
Hydrogen and e-fuels present a massive export opportunity for Ireland. For example, it is predicted that 
Germany will have to import 68 per cent of its 2050 hydrogen demand. JCB in the UK recently signed a 
multibillion-pound memorandum of understanding to import green hydrogen from Australia. Belgium is looking 
to import green hydrogen from Chile. 
As countries build partnerships to import and export green hydrogen, Ireland must show that we can deliver to 
realise this opportunity and follow the model of potential partners like Germany, who are setting hydrogen 
diplomacy offices to increase dialogue with strategic partner countries, covering areas such as the development 
of the international hydrogen market and ways to enhance cooperation to harness the opportunities that this 
market creates. Because promoting hydrogen and its downstream products also generates competitive 
advantages. The offices are therefore tasked with providing expertise as well as analyses of the local and regional 
impact of the transformation. Another key part of their role is to build ties between decision-makers, experts, 
and companies from two or more countries and sign formal commitments such as memorandum of 
understanding. 
As green hydrogen continues to build momentum, Wind Energy Ireland’s report “Revolution” also states that 
green hydrogen brings an enormous chance for Ireland. Exploiting our offshore wind resources and encouraging 
the synergies between floating offshore wind and hydrogen can create thousands of jobs by 2050, through 
staging, installation and the operations and maintenance of wind farms and hydrogen plants, thus enabling 
companies to fully develop infrastructure. Such is the case of Denmark, which recently established the political 
agreement named PtX. Under this agreement, two partners (Energinet and Evida) will be given the opportunity 
to establish and operate hydrogen infrastructure in Denmark, and explore the possibility of connecting a 
hydrogen grid in Jutland with the German system. It is also expected to include the possibility for Energinet to 
establish and operate a hydrogen storage facility (87 Engineers Ireland). 
 
As mentioned above we believe that the extent of wind resources offshore Ireland are such that, if developed, 
would allow Ireland to become an exporter of energy. It is our view that by converting wind energy to hydrogen, 
its transportation and storage become much more flexible and can satisfy many more markets. The national 
permitting and licensing system should prioritise the provision of the necessary amount of energy into the Irish 
system to satisfy demand, so that the Irish consumers don’t have to compete with continental consumers in 
terms of price during periods of shortage. The remainder would be available for export (88 Enterprize Energy). 
 
FTAI represent transport operators across all modes, when it comes to shipping bigger is better and ports with 
necessary links (Waterford for rail, Dundalk for expertise) are shallow, dredging needs to be funded before 
export depots are planned (90 FTAI). 
 
This represents an enormous opportunity for the Atlantic region. Potential export markets such as Germany are 
emerging and there is clearly widespread demand for hydrogen. Our abundant offshore wind resources can be 
utilised to produce green hydrogen/ammonia for export at a huge scale. In addition to jobs created in the direct 
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hydrogen economy, the hydrogen opportunity also should ensure that more wind capacity is built off our coast, 
With an expected cap ex requirement of €1.4BN per 500MW of offshore wind deployed and ongoing expected 
operating costs of €50MN per annum, the potential impact on our economy is enormous (91 Galway Harbour 
Company). 
 
As the potential for energy from offshore wind generation is so vast and Ireland has high levels of fresh water 
supply, the capacity for green hydrogen production in Ireland appears to be very significant. Hydrogen supply 
derived from renewable electricity is likely to grow substantially over the coming years, presenting an 
opportunity to eventually export some of this resource to foreign energy markets. However, to use this resource 
in the most efficient manner and to exploit it for the full benefit of the Irish economy and reach our climate 
targets, priority should be given to using it to decarbonise the Irish energy system first and foremost. Only when 
indigenously produced hydrogen has been fully utilised where it can in Ireland should export opportunities then 
be explored. Ireland is currently heavily dependent on imported fossil fuels; therefore it would not be logical to 
export renewable energy produced in Ireland and simultaneously rely on imported, non-renewable sources for 
our own energy needs. The task of decarbonising our energy system is immense, including the production of 
sufficient renewable energy to replace our current needs that are met with fossil fuels. Using our own 
indigenously produced green hydrogen supply would bring not only decarbonisation, but also security of supply 
benefits. Not having to depend on unreliable or distant energy sources is a key advantage and using indigenously 
produced hydrogen would also avoid some of the costs of transporting the energy to Ireland, providing savings 
to the Irish economy and consumers. Developing green hydrogen to scale and associated cost reductions does 
not have to rely on export; scale and cost reductions can also be achieved domestically taking advantage of the 
existing gas infrastructure (92 GNI). 
 
In a similar way to Hydrogen Valleys, export projects benefit from economies of scale and therefore drive lower 
unit production costs, and more importantly, storage costs, for both domestic and overseas customers. Export 
could and should play a vital role in developing Ireland’s hydrogen supply. 
It will enable routes to market for offshore wind in locations where no local demand exists, and electrical grid 
construction would be impractical. Both hydrogen and electricity (HVDC) exports will benefit Ireland. These two 
routes to the European market have distinct advantages. HVDC is a more efficient way to transmit renewable 
energy, but the issue of storage is unaddressed. Hydrogen on the other hand is less efficient but can be stored 
at scale. Additionally, when exported by ship, it can be directed to the highest bidder in the same way that oil 
and LNG tankers can. This would enable Ireland to sell its renewable energy to a much wider market. Germany 
and the Netherlands have ambitious clean hydrogen use targets that would take a large portion of Ireland’s 
potential hydrogen export capacity. Nevertheless, for this export potential to be realised, considerable foresight, 
planning and delivery will be required for state-of-the-art hydrogen port/shipping infrastructure. Thus, in the 
short term, there is a pressing need for Irish regulators to ensure that certification problems are resolved, and 
adequate European level mutual recognition is advanced. Ireland must take advantage of being inside the EU 
and also having strong interconnections with the British energy networks and regulatory authorities (100 
University of Galway). 
 
PwC’s Strategy’s “The Dawn of Green Hydrogen”59 report estimates that global demand for “green hydrogen” 
could reach about 530 million tons (Mt) by 2050, displacing roughly 10.4 billion barrels of oil equivalent (around 
37% of pre-pandemic global oil production). It also estimates that the green hydrogen export market could be 
worth US$300 billion yearly by 2050, creating 400,000 jobs globally in renewable energy and hydrogen 
production. In addition, a new study from Indian/US firm Transparency Market Research (TMR) calculates that 
the global green hydrogen market will expand from $2.14bn last year to $135.73bn by 2031 — a “phenomenal” 
compound annual growth rate (CAGR) of 51.6%. 
In general, green hydrogen represents an opportunity for countries like Ireland, who can produce green 
hydrogen to boost domestic industries and for export. Although countries such as China and the U.S. are seeking 
to invest in green hydrogen, their export prospects are limited by large domestic demand that will probably 
consume most of their production, as is the case with oil and gas currently. By contrast, Ireland can export much 
of their green hydrogen and still have ample, low-cost renewable energy. 
While hydrogen injection has been stated as a domestic opportunity for Ireland to stimulate demand, it is also 
a leading option to a long-term opportunity considering that the Irish gas network features over 14,000 km of 
pipeline spread across the country which is connected to the wider markets, in the UK and Europe, via 
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Scotland61. Moreover, with the European Commission’s REPowerEU plan expecting to see 1.3Mt of green 
hydrogen to be blended into the natural gas network by 2030, injecting hydrogen means existing and new 
infrastructure to help the distribution of clean gas whilst supporting potential partnerships, such as one between 
Ireland and Scotland and the opportunity to have a pipeline to The Netherlands. 
The recent announcement of the Government agreement that commits additional resources to accelerate the 
reduction of overall economy-wide emissions also contributes to increasing our ambition for using offshore wind 
to create green hydrogen giving Ireland and the electricity industry new options to find ways to meet the 
increasing need for energy without relying mainly on burning fossil fuels as the EIRGRID and SONI’s All-Island 
Generation Capacity Statement 2021 – 2030 indicates. 
In parallel, hydrogen and e-fuels also present a massive export opportunity for Ireland as it is predicted that 
Germany will have to import 68% of its 2050 hydrogen demand and the German-Irish Hydrogen Council enables 
the cooperative relationship between the two countries. Similar cases have been witnessed with JCB in the UK 
recently signing a multibillion pound memorandum of understanding to import green hydrogen from Australia66 
and Belgium and Chile committed to working together to develop green hydrogen trade. 
Ireland’s green hydrogen will also have the opportunity to be exported to countries with hydrogen uses targets 
for transport and industry. For instance, In Germany, the emphasis is on chemical, petrochemicals and 
steelmaking industries together with a focus on heavy-duty vehicles such as military vehicles, haulage and buses. 
France is focusing on replacing carbon-based hydrogen in existing industrial sectors (e.g., refining, chemistry, 
agribusiness) while also looking to pilot projects in the maritime and aviation sectors and seeking to be a key 
producer of electrolysers. In the Netherlands, the government is considering the development of a hydrogen 
infrastructure to connect the different users. Norway is cautious about significant clean hydrogen production 
due to the notable infrastructure costs but is exploring potential solutions, such as producing hydrogen close to 
customers and transporting the CO2 back to Norway for storage. Elsewhere, Spain and Portugal are focusing on 
the production and domestic consumption of renewable hydrogen, with longer term export aims. 
As countries build partnerships to import and export green hydrogen, Ireland must show that we can deliver to 
realise this opportunity and follow the model of potential partners like Germany who are setting hydrogen 
diplomacy offices to increase dialogue with strategic partner countries, covering areas such as the development 
of the international hydrogen market and ways to enhance cooperation in order to harness the opportunities 
that this market creates. Because promoting hydrogen and its downstream products also generates competitive 
advantages. The offices are therefore tasked with providing expertise as well as analyses of the local and regional 
impact of the transformation. Another key part of their role is to build ties between decision-makers, experts, 
and companies from two or more countries69 and the signing of formal commitments such as memorandum of 
understanding. 
As green hydrogen continues to build momentum, Wind Energy Ireland’s “Revolution”70 report adds that 
exploiting our offshore wind resources and encouraging the synergies between floating offshore wind and 
hydrogen can create thousands of jobs by 2050, through staging, installation and the operations and 
maintenance of wind farms and hydrogen plants, thus enabling companies to fully develop infrastructure. These 
are the plans in Denmark, where the political agreement named PtX71 enables two partners (Energinet and 
Evida) to establish and operate hydrogen infrastructure in Denmark,  and explore the possibility of connecting a 
hydrogen grid in Jutland with the German system. It is also expected to include the possibility for Energinet to 
establish and operate a hydrogen storage facility (104 EIH2). 
 
Ireland is already an influential player in international aviation, being home to Europe’s largest airline and the 
centre of the global aircraft leasing industry. Coupled to this, Ireland enjoys a relatively untapped natural 
resource of wind energy. ALI believes that Ireland can capitalise on these factors to take the lead in future green 
aviation technology evolution in the form of SAF derived from green hydrogen enabling Ireland to benefit by 
capturing more of the aviation value chain.  
There is huge R&D opportunity and potential to become a global leader in SAF technology alongside the 
opportunity to produce and export fuel. Both will tap into Ireland’s proven track record in high-tech 
manufacturing and knowledge driven economy delivering high value and enduring employment opportunities 
for the country (105 Aircraft Leasing Ireland). 
 
Ireland has the potential to be a significant player in the European hydrogen market. Our offshore wind resource 
potential is exceptional, far in excess of any forecast of domestic requirements. This presents significant 
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opportunity for employment and wealth creation in Ireland. Economies of scale will drive down the cost of 
production which will benefit (110 New Fortress Energy). 
 

• Due consideration of green hydrogen for export as a potential economic opportunity for Ireland, 

• Inclusion of Ireland (incl. Shannon Estuary) on EU Hydrogen backbone as major supply source (111 
Shannon Estuary Economic Taskforce). 

 
The report “The Dawn of Green Hydrogen”13 produced by PwC’s Strategy& estimates that global demand for 
green hydrogen could reach about 530 million tons (Mt) by 2050, displacing roughly 10.4 billion barrels of oil 
equivalent (around 37 percent of pre-pandemic global oil production). It also estimates that the green hydrogen 
export market could be worth US$300 billion yearly by 2050, creating 400,000 jobs globally in renewable energy 
and hydrogen production.  
In addition, a new study from Indian/US firm Transparency Market Research (TMR) calculates that the global 
green hydrogen market will expand from $2.14bn last year to $135.73bn by 2031 — a “phenomenal” compound 
annual growth rate (CAGR) of 51.6%14.  
In general, green hydrogen represents an opportunity for countries like Ireland, who can produce green 
hydrogen to boost domestic industries and for export. Although countries such as China and the U.S. are seeking 
to invest in green hydrogen, their export prospects are limited by large domestic demand that will probably 
consume most of their production. By contrast, Ireland can export much of their green hydrogen and still have 
ample renewable energy for domestic use.  
This is a significant contribution to increasing our ambition for using offshore wind to create green hydrogen 
giving Ireland and the electricity industry new options to find new ways to meet the increasing need for energy 
without relying mainly on burning fossil fuels as the EIRGRID and SONI’s All-Island Generation Capacity 
Statement 2021 – 203015 Hydrogen and e-fuels present a massive export opportunity for Ireland. For example, 
it is predicted that Germany will have to import 68 per cent of its 2050 hydrogen demand16. JCB in the UK 
recently signed a multibillion-pound memorandum of understanding to import green hydrogen from 
Australia17. Belgium is looking to import green hydrogen from Chile.  
Wind Energy Ireland’s 2021 Revolution19 highlighted that green hydrogen is a big opportunity for Ireland. 
Exploiting our offshore wind resources and encouraging the synergies between (floating) offshore wind and 
hydrogen can create thousands of jobs by 2050, through staging, installation and the operations and 
maintenance of wind farms and hydrogen plants, thus enabling companies to fully develop infrastructure. 
It is recommended that export opportunities are investigated to rapidly scale H2 demand. However, this must 
be done without compromising the achievement of Ireland’s decarbonisation targets and cons, while giving due 
consideration to what a future support scheme for exported hydrogen might look like and how it would be 
funded.  
The cost of the production of green hydrogen must be a central pillar of Ireland’s hydrogen strategy, both in 
terms of catering to domestic demand, but particularly in the context of ensuring our ability to be competitive 
in EU and global markets.  
The cost of green hydrogen depends largely on the source of the electricity used to produce it. According to the 
GDG Hydrogen and Wind Energy report, electricity consumption accounts for more than half (between 50% and 
65%) of the cost of green hydrogen. Excluding CAPEX, the minimum cost of hydrogen is given by the LCOE divided 
by the process efficiency. Low-cost electricity is therefore essential for a competitive LCoH.  
Ireland has some of the best wind energy resources in the world and, yet at the same time, some of the highest 
prices. The most recent onshore auction, RESS 2, delivered an average price for renewable energy projects of 
97.87 €/MWh. This was up 32 per cent on the RESS 1 auction in 2020, which delivered a price of around 74 
€/MWh (113 Wind Energy Ireland). 
 
The report “The Dawn of Green Hydrogen”23 produced by PwC’s Strategy& estimates that global demand for 
“green hydrogen” could reach about 530 million tons (Mt) by 2050, displacing roughly 10.4 billion barrels of oil 
equivalent (around 37 percent of pre-pandemic global oil production). It also estimates that the green hydrogen 
export market could be worth US$300 billion yearly by 2050, creating 400,000 jobs globally in renewable energy 
and hydrogen production. In addition, a new study from Indian/US firm Transparency Market Research (TMR) 
calculates that the global green hydrogen market will expand from $2.14bn last year to $135.73bn by 2031 — a 
“phenomenal” compound annual growth rate (CAGR) of 51.6% . 
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In general, green hydrogen represents an opportunity for countries like Ireland, who can produce green 
hydrogen to boost domestic industries and for export. Although countries such as China and the U.S. are seeking 
to invest in green hydrogen, their export prospects are limited by large domestic demand that will probably 
consume most of their production. By contrast, Ireland can export much of their green hydrogen and still have 
ample, low-cost renewable energy. 
As stated in the previous section on hydrogen demand, a domestic opportunity that has been identified in the 
report issued by Wind Energy Ireland on “Hydrogen and Wind Energy”24 is hydrogen injection into existing 
natural gas pipelines where a blend of up to 20% is considered technically achievable. Pipeline injection also 
presents a long-term opportunity considering that the Irish gas network features over 14,000 km of pipeline 
spread across the country which is connected to the wider markets, in the UK and Europe, via Scotland25. 
Moreover, with the European Commission (EC) REPowerEU action plan26 expecting to see 1.3 million tonnes 
(mt) of green hydrogen to be blended into the natural gas network by 2030, injecting hydrogen into this grid 
brings an opportunity to use existing and new infrastructure to help the distribution of clean gas whilst also 
supporting potential partnerships such as one between Ireland and Scotland and the possibility to have a 
pipeline to The Netherlands.  
An additional positive step taken towards hydrogen exporting opportunities was the recently announced 
Government agreement that commits additional resources for solar (more than doubling the target to 5,500 
MW), offshore wind (moving from a target of 5,000 MW to 7,000 MW), green hydrogen (an additional 2,000 
MW)27, – to accelerate the reduction of overall economy-wide emissions. This is a significant contribution to 
increasing our ambition for using offshore wind to create green hydrogen giving Ireland and the electricity 
industry new options to find new ways to meet the increasing need for energy without relying mainly on burning 
fossil fuels as the EIRGRID and SONI’s All-Island Generation Capacity Statement 2021 – 2030 28 indicates.  
Green Hydrogen and e-fuels such as eKerosene or eAmmonia, produced from green hydrogen present a massive 
export opportunity for Ireland. For example, it is predicted that Germany will have to import 68 per cent of its 
2050 hydrogen demand29. JCB in the UK recently signed a multibillion-pound memorandum of understanding 
to import green hydrogen from Australia30. Belgium is looking to import green hydrogen from Chile31.  
Europe is a major energy user aiming for an increased renewable energy share across most of its member 
countries, with limited renewable capacities. The primary goal for using clean hydrogen in Europe is to 
decarbonise industry although transport is also being targeted. In Germany, the emphasis is on chemical, 
petrochemicals and steelmaking industries together with a focus on heavy-duty vehicles such as military 
vehicles, haulage trucks and buses. France is focusing on replacing carbon-based hydrogen in existing industrial 
sectors (e.g., refining, chemistry, agribusiness) while also looking to pilot projects in the maritime and aviation 
sectors and seeking to be a key producer of electrolysers. In the Netherlands, the government is considering the 
development of a hydrogen infrastructure to connect the different users. Norway is cautious about significant 
clean hydrogen production due to the notable infrastructure costs but is exploring potential solutions, such as 
producing hydrogen close to customers and transporting the CO2 back to Norway for storage. Elsewhere, Spain 
and Portugal are focusing on the production and domestic consumption of renewable hydrogen, with longer 
term export aims32.  
As countries build partnerships to import and export green hydrogen, Ireland must show that we can deliver to 
realise this opportunity and follow the model of potential partners like Germany who are setting hydrogen 
diplomacy offices to increase dialogue with strategic partner countries, covering areas such as the development 
of the international hydrogen market and ways to enhance cooperation in order to harness the opportunities 
that this market creates. Because promoting hydrogen and its downstream products also generates competitive 
advantages. The offices are therefore tasked with providing expertise as well as analyses of the local and regional 
impact of the transformation. Another key part of their role is to build ties between decision-makers, experts, 
and companies from two or more countries33 and the signing of formal commitments such as memorandum of 
understanding.  
As green hydrogen continues to build momentum, Wind Energy Ireland report “Revolution”34 also states that 
green hydrogen brings an enormous chance for Ireland. Exploiting our offshore wind resources and encouraging 
the synergies between floating offshore wind and hydrogen can create thousands of jobs by 2050, through 
staging, installation and the operations and maintenance of wind farms and hydrogen plants, thus enabling 
companies to fully develop infrastructure. Such is the case of Denmark, who recently established the political 
agreement named PtX.35 Under this agreement, two partners (Energinet and Evida) will be given the 
opportunity to establish and operate hydrogen infrastructure in Denmark and explore the possibility of 
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connecting a hydrogen grid in Jutland with the German system. It is also expected to include the possibility for 
Energinet to establish and operate a hydrogen storage facility (118 Hydrogen Ireland Associations). 
 
While there is an opportunity for Ireland to export green hydrogen to other European countries which have a 
growing hydrogen demand, any export of green hydrogen will require large investments in infrastructure as well 
as cooperation agreements between member states. The potential for producing hydrogen for export is likely 
to benefit regions with lower production costs. We also take this opportunity to flag that it is important to avoid 
a situation in which Irish taxpayers are subsidising green hydrogen production that is intended to be consumed 
in other countries. Equally, we note the Irish Government's binding targets for sectoral emissions ceilings under 
the carbon budgets to 2035. There is a risk that any exports of green hydrogen to other European member states 
could undermine Ireland's own ability to decarbonise the economy in line with the ambitious timelines agreed 
(119 Ørsted). 
 
For Ireland to a be a net exporter of H2 requires it to be competitive as a commodity producer. This is related to 
infrastructure costs across the whole supply chain. H2 will be an internationally traded commodity. Whether 
Ireland will be in the position to a be a 'swing producer' to effect global prices is not possible to predict at this 
stage. How the government decides to levy VAT and excise duty on consumers will be the final determination of 
price to end users (120 Hexicon). 
 
Ireland is extremely fortunate that its offshore and onshore renewable resources are multiples of Ireland's 
domestic energy requirements. This presents us with the exciting opportunity for Ireland to become a net 
exporter of green energy, renewable electrons and renewable hydrogen. 
The main thrust of Ireland’s green hydrogen strategy must be export-led. Such an approach will drive costs down 
of green hydrogen for domestic users due to the enormous economies of scale that an export-led approach will 
deliver, allowing exports and domestic use to ramp up together thereby minimising costs for domestic end users. 
Ireland is simply too small for it to make economic sense to develop a green hydrogen industry solely for 
domestic use. However, it is important that achieving Irish de-carbonisation targets is not compromised and we 
must ensure an optimal economic outcome for Irish citizens. 
The export of green hydrogen allows us to become energy partners for other European countries, working in 
concert with them to ensure stable energy prices and secure energy supplies. Reliable green electricity and green 
hydrogen turbo-charged by a vigorous exportled approach will be the foundations for a net zero economy, 
delivering clean energy, securing inward investment, and allowing us all to live sustainable lives (121 ESB). 
 
As mentioned above, given the relatively low domestic electricity demand in Ireland in comparison to the scale 
of the renewable resource, we consider that there is very significant potential for green hydrogen export to 
mainland Europe (as illustrated by our Scot2Ger project which was jointly funded with Scottish Enterprise2) (122 
ScottishPower). 
 
International Context: The potential for green hydrogen and its derivatives to help decarbonise the global energy 
system has been clearly demonstrated in recent years. Reports by both McKinsey (2022) and the International 
Energy Agency (2021) have shown that green hydrogen production must begin this decade to ensure timely 
emissions reductions from electricity generation, heavy-duty transport, and industry. In these sectors, where it 
is typically either cost-prohibitive or impractical to employ battery solutions, green hydrogen and its derivates 
offer the most suitable low-carbon alternatives.  
As well as satisfying indigenous energy demands, green hydrogen and its derivatives offers considerable 
potential for international trade and several countries, including Australia, Japan, and Chile, have already 
announced substantial plans in this area. The EU has produced a detailed hydrogen strategy which, combined 
with its Fit for 55 climate packages, demonstrates a clear commitment by the bloc to make green hydrogen a 
key component of its energy future. Furthermore, the recently published REPowerEU plan, which aims to ensure 
European independence from Russian fossil fuels, has increased the EU’s 2025 target for installed electrolysis 
capacity from 6GW to 17.5GW. The EU’s phased approach to rolling out green hydrogen first targets existing 
hydrogen demands (2020-24), then seeks to displace fossil fuels particularly in transport (2025-30), and finally 
deploys at scale to reduce emissions in hard-to abate sectors (2030-50).  
As we have noted earlier in our consultation response, to fully utilise Ireland’s renewable opportunity and 
maximise our green economy, our opportunity lies in the export of hydrogen. Even in recent weeks we have 
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seen Germany reach a deal with Canada for the provision of hydrogen. Ireland can and should be able to reach 
agreements with countries such as Germany to provide hydrogen. Our ability to do this will be determined based 
on our competitiveness – both our cost of producing electricity and hydrogen, our R&D ability and our 
shipping/transportation infrastructure. Conducive to this will also be heavy and early investment in the 
development of a domestic market for hydrogen.  
Enabling Infrastructure: Investment in Port and bunkering infrastructure in appropriate locations (i.e. proximate 
to economically optimal offshore developments) will be needed to facilitate any ambition for the development 
of a hydrogen export market in Ireland. It may also be necessary to ensure there is a pipeline option for Irish 
green hydrogen export in gas form as we do not yet know if shipping can be competitive.  
To facilitate the import of up to 10 million tonnes of renewable hydrogen, the EU Commission will support the 
development of three major hydrogen import corridors via the Mediterranean, North Sea area and, as soon as 
conditions allow, with Ukraine. The basis for planning and development has already been set by the inclusion of 
hydrogen infrastructure in the revised trans-European networks for energy. The total investment needs for key 
hydrogen infrastructure are estimated to be in the range of €28bn to €38bn for EU-internal pipelines and €6bn 
to €11bn for storage. Green Hydrogen Partnerships will facilitate imports while supporting the decarbonisation 
in the partner countries.  
To help achieve these targets, the Commission will map preliminary hydrogen infrastructure needs by March 
2023, based on the TEN-E Regulation. Investment in Liquid Hydrogen/Ammonia and Methanol Shipping TRL 
progression will be needed to unlock Irish exports.  
Efforts, therefore, must also be made to link European Projects of Common Interest and build relationships 
between Ireland and high demand potential countries in the EU – Netherlands and Germany. In this context, it 
will be necessary to mobilise EU funding under CEF, Cohesion Policy and RRF. This may involve setting up a 
dedicated work stream on joint renewable hydrogen purchasing using the EU Energy Platform. Ireland must fully 
participate in its development to understand how we can play our part in provide hydrogen to EU in a 
competitive manner.  
SSE Recommendation: Ireland’s export opportunity is absolutely key to developing a successful hydrogen 
economy. To take this opportunity we must:  

• Ensure the cost of producing electricity and hydrogen is competitive  
• Develop our R&D ability and shipping/transportation infrastructure to facilitate this.  
• Invest early in the development of a domestic market for hydrogen  
• Foster relationships with likely high hydrogen-demand countries in the EU and further afield,  
• Participate fully in the development of EU work streams developing the bloc’s approach to hydrogen 

(123 SSE). 

 

36 HOW DOES EXPORT OF GREEN HYDROGEN COMPARE WITH THE DIRECT EXPORT OF RENEWABLE 

ELECTRICITY THROUGH ELECTRICITY HVDC INTERCONNECTION? 

I don't think it's helpful to make a like for like comparison because they are solving two different problems: 
hydrogen is a case of decarbonising emissions that you can't get at through electrification, the HVDC is a case of 
trying to lower the cost of decarbonising. In terms of prioritising investment, I would weigh the HVDC 
interconnector against other investment in the electricity network (e.g. removing congestion in the transmission 
network) and weight hydrogen export infrastructure against other investment in hydrogen infrastructure. I 
would think of it less as 'export' options and more as 'connecting markets' i.e. connecting an Irish hydrogen 
network to the GB network in the same way the natural gas network and existing interconnectors currently are, 
allowing 2-way trade of hydrogen and reducing the storage requirement for hydrogen (2 Baringa). 
 
As far as export is concerned, it may be easier to export electricity, rather than hydrogen. Ireland could be a 
refueling station for shipping and aviation, storing hydrogen here rather than shipping abroad. (9 Ray 
Cunningham). 
 
An interconnector of 1,500MW Capacity is currently being built – this is small in the context of c.80,000MW 
which we could export. The export of green hydrogen will happen earlier through shipping. Shipping is also more 
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flexible and can be transported worldwide (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of 
Commerce and Industry). 
 
Ireland’s potential offshore wind resources could be as high as 70GW, many multiples of the country’s projected 
demand of 7GW by 20288. The Republic of Ireland’s current interconnection amounts to just 500MW (East West 
Interconnector) and a further 1.2GW is under construction (Celtic: 700MW, Greenlink: 500MW). 
It is the opinion of the German-Irish Hydrogen Council that there simply is not enough electrical demand and 
interconnection to capture Ireland’s total potential wind resources. Notwithstanding the role hydrogen 
electrolysis can play in supporting the grid by storing surplus wind generation, hydrogen presents a flexible and 
versatile technical solution to converting the country’s renewable resources to a usable commodity. 
Studies also show that for the same investment a hydrogen pipe can transport 10 to 20 times more energy that 
an electricity cable9. In the long term, therefore, it may be more sensible using existing or  new gas infrastructure 
rather than electrical interconnection in order to maximise the return from our vast wind reserves (16 GHIC). 
 
It doesn’t, when using offshore wind as the counterfactual, it needs to be understood that so is everyone else, 
when this occurs then the ‘three stooges’ effect comes into play, not everyone can get through the door at the 
same time, this means that the export of electricity to a constrained point cannot be relied upon when the same 
point is likely accepting vast quantities of other offshore wind at the same time, there is a need to route 
electricity where it is best used, this is the ‘Power to X concept” (22 Aergaz). 
 
They are different products. We can supply electricity internationally through HVDC, 
however there needs to be an existing customer for it. If we are creating electricity during the holiday month of 
August when there is exceptional solar energy availability, we will not be guaranteed a buyer for our electricity. 
The principle benefit of Hydrogen is not that it can be moved from place to place, but that it can be moved from 
time to time, so that stored ‘electricity’ can be moved to a place where it will be useful, in a week, or a month, 
or a year. HVDC is only relevant where there is energy demand now. Furthermore, if we are to have 70-100 GW 
of floating offshore Atlantic wind we would need to have at least a 100 HVDC cables, equivalent to the Celtic 
Interconnector, to export that electricity (assuming there was demand for that energy in Britain and France at 
the time) (29 Chambers Ireland). 
 
Unless there is a poor policy approach, Ireland should be self-consuming its hydrogen first and then exporting it 
second (32 and 84 Constant Energy). 
 
Direct export of electricity via HVDC is to be maximised however electricity grid constraints mean that a new 
HVDC supergrid is needed. Hydrogen offers an immediate opportunity to utilise existing gas grid easements and 
wayleaves by repurposing the existing natural gas grid to 100 % renewable hydrogen which will further the speed 
of roll out (36 DP Energy). 
 
Increased interconnection is a key enabler of greater installed renewable generation capacity and ensures 
connectivity to larger more liquid, geographically distributed European power markets in times of high wind. 
However, as has been evidenced by recent scarcity in both the GB and French power markets, interconnection 
also exposes the Irish system to scarcity in neighbouring markets driving up domestic prices whilst risking our 
own system security. Diversifying our ability to export energy in the form of hydrogen or e-fuels unlocks export 
markets in a complementary fashion to HVDC interconnection. Both will likely be required in the future energy 
system to ensure diversity and adaptability. 
A full cost benefit analysis should be undertaken to determine whether the production of green hydrogen or 
increased interconnection offers the most economical use for excess capacity. Such analysis should be 
periodically reviewed in order to capture changing market fundamentals in the volatile and fast paced energy 
transition (43 Energia). 
 
Once the HVDC interconnector was set down, only normal maintenance is required to keep it in operation. 
Power can be imported or exported with little further consideration other than the normal electrical network 
balancing and the requirement of a generator or consumer. As discussed above, in the case of export of 
hydrogen it will require storage and a mode of transport such a ship or aircraft. The advantage of the latter, 
however, is in the flexibility it offers the off-taker. A ship or aircraft loaded with hydrogen or a hydrogen carriers 
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can deliver almost anywhere in the world. The HVDC interconnector is a fixed asset that can only import from 
or deliver to the UK, or in the case of the Celtic interconnector, France. Whilst power can be traded between 
these countries and third parties, hydrogen export can be direct with the end-user, with no intermediary (55 
and 56 Hydrogen Utopia International). 
 
As stated above System and Pathway Loss dictates that the best way to utilise electricity is to keep it in its 
primary form and export it as electrons. It is hard to conceive the Green H2 will be a lower cost of energy that 
renewable energy from primary sources (64 KFO). 
 
It is clear that Ireland, along with its neighbours in NW Europe, will have an electricity system which is heavily 
reliant of Wind (Offshore & Onshore) for electricity generation. All countries in NW Europe will  have very similar 
weather and wind patterns. This means that when Wind generation is high in Ireland, 
Wind generation will be high in our neighbouring countries and conversely when Wind generation is low in 
Ireland, Wind generation will be low in our neighbouring countries. This has significant implications for market 
prices and also for security of supply. When Wind generation is high in Ireland, market prices will be low or 
negative, and likewise in our neighbouring countries. Consequently, electricity exports will be of low value to 
the Irish economy. There will of course be periods of moderate to high Wind generation in Ireland and relatively 
lower Wind generation in our neighbouring countries as weather fronts cross Europe, in which case electricity 
could be exported via interconnectors. In these circumstances, the economic benefit of the Renewable 
electricity exports goes entirely to the Trading Entities, (many of which are owned by entities outside the State), 
which have secured the financial transmission rights on the interconnectors. The Irish-owned Wind Farms gain 
little or nothing in these circumstance as wholesale market prices in Ireland will still be low or negative. 
The most cost-effective way to satisfy our future energy needs is to build very large Offshore Wind Farms with 
higher capacity factors, combined with very large electrolysers. When Wind generation is low, all of the Wind 
Farm output should be fed to the electricity grid, as electricity generation must take priority. In these low Wind 
periods, electricity market prices will be relatively high, so the Wind Farm captures the higher prices providing 
a return on the investment. When wind generation is high, only a small proportion of the output of the Wind 
Farm should be fed to the electricity grid, (the electricity grid must always be supplied with sufficient 
generation), and most of the output from the Wind Farm should be directed to the electrolyser. In such 
circumstances, electricity market prices will be low, so low-cost Green Hydrogen can be produced. Green 
Hydrogen can be stored for later use, or exported creating high value for the Irish economy. There will be many 
high-skilled jobs, throughout the country in the production and processing of Green Hydrogen, whereas there 
are no additional jobs created in the export of electricity. Consequently, the Irish economy benefits to a far 
greater extent by producing and exporting Green Hydrogen, rather than exporting Renewable electricity (66 
Michael O Mahoney). 
 
Given that electrolyser efficiencies are in the order of 60% – 70% one would assume that export of electricity 
will always be more economic than export of green hydrogen. The differential probably increases when the cost 
of ‘at scale’ export facilities compared to HDVC infrastructure costs are factored in. The final comparison will of 
course depend on the market price for hydrogen versus the price received for electricity (67 Nephin Energy). 
 
The export of electricity is limited by the capacity of the cable. Export of green hydrogen will be determined by 
the international market. One-to-one agreements with other countries are key to starting the export process, 
but eventually hydrogen will be commoditised, and the price of hydrogen will be determined by supply, demand 
and ‘green’-ness (72 RWE). 
 
The two are not analogous. As interconnected jurisdictions increasingly decarbonise their power systems 
throughout the energy transition, similarly to how Ireland will do, weather systems with periods of high and low 
wind, relatively correlated across large geographical areas (including GB and France), will lead to an increasing 
coincidence in high and low levels of renewable electricity generation and so low market prices. Therefore, the 
reliability of the ability to export electricity is likely to reduce, particularly as scarcity of zero carbon electricity in 
markets leads to a significant incentive to indigenously ‘retain’ it (i.e. in storage, including in large-capacity, long-
duration mediums such as hydrogen), to support security of supply in an increasingly decarbonised system (80 
Mutual Energy). 
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Renewables give us clean and sustainable electrical energy, but the intermittency is something which is difficult 
and expensive to manage. The main problem is the insufficient buffering or storage capacity. If energy is injected 
directly into the electricity grid, there may be situations with either too much electricity, which can overload the 
whole network, or we rely too much on renewables and there is not enough electricity to meet peak demand. 
This would also undermine network operation unless there is a buffer or storage allowing excess electrical 
energy to be absorbed or re-injected into the network when supply is limited. That buffer is green hydrogen 
produced through electrolysis. 
This challenge has been identified by EirGrid’s 2021 Annual Innovation Report stating “our future energy needs 
will be met increasingly by renewable electricity; however, some energy end uses are hard to electrify via the 
grid or with batteries, especially in transport but also in other sectors. In many sectors, direct electrification is 
and will remain, technologically challenging or uneconomical, even at very high CO2 prices. Hydrogen represents 
a possible overall solution for long-term, carbon-free seasonal storage. While batteries, super- capacitors and 
compressed air can also support balancing, they lack either the power capacity or the storage timespan needed 
to address seasonal imbalances. As we transition towards net zero emissions, these secondary fuel requirements 
will need to be reviewed and hydrogen could play a key role”. 
Therefore, green hydrogen would absorb electricity in surplus situations. And then later, once hydrogen has 
been made, it can be used as a clean transport fuel, convert it back to electricity using fuel cell technology or 
inject it into the natural gas grid. An additional argument of exporting green hydrogen in comparison to the 
direct export of renewable electricity through electricity HVDC interconnections is that green hydrogen is 
versatile. Technologies already available today enable hydrogen to produce, store, move and use energy in 
different ways. As stated, it can be transported as a gas by pipelines or in liquid form by ships, much like liquefied 
natural gas (LNG). It can be transformed into electricity and methane to power homes and feed industry, and 
into fuels for cars, trucks, ships and planes. Moreover, the ability to store electricity using green hydrogen could 
make wind and solar power a secure energy source, freeing Europe from its dependency on imported fossil fuels 
(87 Engineers Ireland). 
 
Both hydrogen and electricity (HVDC) exports will benefit Ireland. These two routes to the European market 
have distinct advantages. HVDC is a more efficient way to transmit renewable energy, but the issue of storage 
is unaddressed. Hydrogen on the other hand is less efficient but can be stored at scale. 
Additionally, when exported by ship, it can be directed to the highest bidder in the same way that oil and LNG 
tankers can. This would enable Ireland to sell its renewable energy to a much wider market. Germany and the 
Netherlands have ambitious clean hydrogen use targets that would take a large portion of Ireland’s potential 
hydrogen export capacity (91 Galway Harbour Company). 
 
Exporting green hydrogen via a gas pipeline connected to the UK through the repurposing of one of the existing 
gas interconnectors or through the construction of a new interconnector brings several benefits to the Irish 
energy system, such as: 
• Access to the large UK and European mainland markets for Irish produced green hydrogen. 
• Energy security and resilience by enabling hydrogen to be imported and exported based on the variance in 
renewable energy availability through linking into the European Hydrogen Backbone (EHB). 
• Access to short term hydrogen storage in subsea pipelines and long-term storage which will be developed in 
the UK and mainland Europe. 
This could be further enhanced by direct interconnection with the European mainland. 
• Facilitating quicker routes to market for hydrogen development in Ireland by providing access to bigger 
demand markets. 
• It is much more efficient (at least twice) and cost-effective to transport energy as a gas by pipeline than as 
electricity by cable. 
When comparing the electrical East West InterConnector (EWIC) with the Gas Networks Ireland’s IC2: 
▪ the max energy flow per day is up to 31 times greater in the gas pipeline; 
▪ the comparable construction costs of the gas pipeline were less than 45% of 
the electricity interconnector; and, 
▪ IC2 has never experienced an unplanned outage compared to a four-month outage at the EWIC. 
In addition to being more efficient and cost-effective, compared to electricity cables, hydrogen pipelines have 
the additional advantage of a lighter environmental footprint. One pipeline can replace several cables that would 
need to be installed separately. 
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Using hydrogen or renewable fuels to drive compressors would allow hydrogen to be transported carbon free. 
The repurposing of existing pipelines is also advantageous in terms of public acceptance (92 GNI). 
 
Energy Vectors and Technologies are Volume- and Distance-Dependent 
The cost-effectiveness of transmission infrastructure and energy vectors for exporting wind energy depend on 
the quantities transferred and the distance to the receiver. Potential export technologies for Irish wind energy 
will include HVDC interconnection available at various different voltage levels, gas transmission pipelines, 
hydrogen or ammonia tankers. 
If dedicated new export infrastructure for wind-derived energy is constructed, in general new hydrogen 
pipelines are favourable for near export markets (up to c. 1500 km) whereas tankers are expected to be more 
cost effective for longer distances and/or lower volumes. A “sweet spot” for HVDC transmission lies in between 
the other two options, i.e. for medium distances and medium-to-high volumes. The extent of the HVDC sweet 
spot is dependent on cost assumptions for the various technologies. The H-Wind project is undertaking a 
detailed comparison of the various technologies and will report on these by early 2023 (94 H-Wind project). 
 
Renewables give us clean and sustainable electrical energy, but the intermittency is something which is difficult 
and expensive to manage. The main issue is the insufficient buffering or storage capacity. If we inject the 
electricity immediately into the grid, we may encounter situations with either too much electricity, which blows 
the whole network, or we rely too much on renewables and suddenly we do not have enough electricity. This 
would also cripple the network unless there is a buffer or storage allowing excess electrical energy to be 
absorbed or re-injected into the network when supply is limited. That buffer is green hydrogen produced 
through electrolysis. 
This challenge has been identified by EIRGRID’s 2021 Annual Innovation Report72 stating “our future energy 
needs will be met increasingly by renewable electricity; however, some energy end uses are hard to electrify via 
the grid or with batteries, especially in transport but also in other sectors. In many sectors, direct electrification 
is, and will remain, technologically challenging or uneconomical, even at very high CO2 prices. Hydrogen 
represents a possible overall solution for long-term, carbon-free seasonal storage. While batteries, 
supercapacitors and compressed air can also support balancing, they lack either the power capacity or the 
storage timespan needed to address seasonal imbalances. As we transition towards net zero emissions, these 
secondary fuel requirements will need to be reviewed and hydrogen could play a key role”. 
Therefore, green hydrogen would absorb electricity in surplus situations. And then later, once hydrogen has 
been made, it can be used as a clean transport fuel, convert it back to electricity using fuel cell technology or 
inject it into the natural gas grid. 
An additional argument of exporting green hydrogen in comparison to the direct export of renewable 
electricity through electricity HVDC interconnections, is that green hydrogen is versatile73. Technologies 
already available today enable hydrogen to produce, store, move and use energy in different ways for multiple 
purposes. Moreover, the ability to store electricity using green hydrogen could make wind and solar power a 
secure energy source, freeing Europe from its dependency on imported fossil fuels (104 EIH2). 
 
This is again a project specific consideration and will be dependent on market conditions in Ireland and the 
power grids to which it is connected as well as the prevailing markets for hydrogen (110 New Fortress Energy). 
 
Individual EU Member states will try to decarbonise their electricity grids as soon as possible and in line with EU 
policy, if renewable electricity is needed on the grid, then that’s where it should go, as that is the most efficient 
use case.  
Most EU member states do not have the incredible wind resource and continental shelf of Ireland. Ireland is set 
to have vast amounts of excess renewable electricity as RES-E penetration increases, particularly considering we 
already experience very high levels of dispatch down. EU countries will have a significant demand for sustainable 
fuels for shipping, aviation, fertiliser, chemical industry, etc. and do not have the resources to produce these 
fuels. This is Ireland’s opportunity; producing sustainable fuels to meet its’ own demand while also supplying a 
significant contribution to the rest of Europe.  
In the context of Ireland’s strategy to develop a green hydrogen industry, it is important that due consideration 
is given to ensuring the complementarity of Ireland’s strategic ambition as regards green hydrogen and e-fuels 
development, interconnection, and security of supply considerations, for example. Exporting surplus renewable 
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electricity via interconnectors, which is then used to produce green hydrogen overseas and exported back to 
Ireland would be a negative outcome and a sub-optimal scenario from an energy security standpoint.  
As previously noted, green hydrogen can play a key role in absorbing renewable electricity in times of oversupply 
or network congestion. And then later, once hydrogen has been made, it can be used as a clean transport fuel, 
convert it back to electricity using fuel cell technology. 
An additional argument of exporting green hydrogen in comparison to the direct export of renewable electricity 
through electricity HVDC interconnections, is that green hydrogen is versatile20. Technologies already available 
today enable hydrogen and e-fuels to produce, store, move and use energy in different ways. As stated, it can 
be transported as a gas by pipelines or in liquid form by ships. It can be transformed into electricity and methane 
to power homes and feed industry, and into fuels for cars, trucks, ships, and planes.  
Moreover, the ability to store electricity using green hydrogen/e-fuels could make wind and solar power a secure 
energy source, freeing Europe from its dependency on imported fossil fuels. (113 Wind Energy Ireland). 
 
HVDC interconnections are limited by their physical electrical capacity and will be fully utilised in balancing 
electricity from renewable electricity as well as trading electricity on the open electricity energy market. 
Hydrogen export is an additional mechanism to manage excess capacity of building out large scale renewable 
energy in Ireland. It is limited only by the limit we choose to place on it. It would interact on different timescales, 
allowing energy buffering, energy stockpiling and on different   markets allowing security of supply and security 
of price for customers. 
An additional argument of exporting green hydrogen in comparison to the direct export of renewable electricity 
through electricity HVDC interconnections, is that green hydrogen is versatile. Technologies already available 
today enable hydrogen to produce, store, move and use energy in different ways. As stated, it can be transported 
as a gas by pipelines or in liquid by ships, much like liquefied natural gas (LNG). It can be transformed into 
electricity and methane to power homes and feed industry, and into efuels to power ships and planes and for 
export. 
Moreover, the ability to store electricity using green hydrogen could make wind and solar power a secure energy 
source, freeing Europe from its dependency on imported fossil fuels. 
Renewables give us clean and sustainable electrical energy, but the intermittency is something which is difficult 
and expensive to manage. The main problem is the insufficient buffering or storage capacity. If we direct all the 
electricity immediately into the electricity grid, we may encounter situations with either too much electricity, 
which can stress the entire electrical network, or we rely too much on renewables we can at times not have any 
electricity. This would also cripple the network unless there is a buffer or storage allowing excess electrical 
energy to be absorbed or re-directed into the electricity network when supply is limited. That buffer or storage 
can be green hydrogen produced through electrolysis.  
This challenge has been identified by EIRGRID’s 2021 Annual Innovation Report23 stating “our future energy 
needs will be met increasingly by renewable electricity; however, some energy end uses are hard to electrify via 
the grid or with batteries, especially in transport but also in other sectors. In many sectors, direct electrification 
is, and will remain, technologically challenging or uneconomical, even at very high CO2 prices. Hydrogen 
represents a possible overall solution for long-term, carbon-free seasonal or day to day energy storage. While 
batteries, super-capacitors and compressed air can also support balancing, they lack either the power capacity 
or the storage timespan needed to address >day imbalances let alone seasonal imbalances. As we transition 
towards net zero emissions, these secondary fuel requirements will need to be reviewed and hydrogen could 
play a key role”.  
Therefore, green hydrogen would absorb electricity in surplus situations. And then later, once hydrogen has 
been made, it can be used as a clean transport fuel, convert it back to electricity using fuel cell technology or 
inject it into the natural gas grid (118 Hydrogen Ireland Associations). 
 
As stated above System and Pathway Loss dictates that the best way to utilise electricity is to keep it in its 
primary form and export it as electrons. It is hard to conceive the Green H2 will be a lower cost of energy that 
renewable energy from primary sources (120 Hexicon). 
 
Careful consideration needs to be given to what modes of transport should be used to export the vast quantities 
of electricity that will be generated by offshore wind. Two of the leading contenders are green hydrogen and a 
super grid. Although superficially attractive, exporting the lion’s share via a super grid has some significant 
downsides for Ireland. Clear policy needs to be put in place because such an approach would all but suffocate a 
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nascent green hydrogen industry by depriving it of its most important input. There would be high risk that Ireland 
would become an importer of green hydrogen rather than an exporter, an appalling outcome from an energy 
security point of view. Ireland should be as fully involved as possible across the offshore wind and green 
hydrogen supply chain, from GWs of offshore wind, to the production, storage, domestic use, and export of 
green hydrogen. Exporting renewable electricity via super grid will allow enormous value to be lost to the Irish 
economy if we turn our backs of the prospect of developing a vibrant green hydrogen industry. We should be 
adding value to our natural resources before they are exported rather than allowing other countries to do that 
instead (121 ESB). 
 
Ireland’s electricity system capacity is limited by its geography and lack of interconnection with continental 
Europe. If we continue to rely on the electrical system as the transport mechanism for energy generated by 
renewables in Ireland, oversupply (specifically cannibalisation of project business cases caused by an oversupply 
of renewable generation) combined with a lack of available grid infrastructure is likely to place a hard cap on the 
amount of renewable energy that can be connected to the Grid. We must maximise the decarbonisation of our 
economy, remove an effective cap on renewable energy generated (by electricity), and provide a transport 
mechanism for renewable energy to satisfy a wider European demand.  
Export of green hydrogen provides an opportunity for Ireland to diversify its electricity transport vectors, thereby 
improving overall security of supply. It would also enable Ireland to develop a significant competency as an 
exporter of energy to our European partners, by providing a hydrogen route-to-market for offshore wind. Failing 
to do so will result in our renewable energy (and decarbonisation) ambitions being capped out well below their 
potential, and Ireland will miss an opportunity to capitalise on this significant indigenous resource. 
In the initial stages of the hydrogen economy, there will be a delta in cost between energy generated from 
offshore wind for direct export through HVDC interconnection and energy generated from offshore wind for 
conversion to green hydrogen and subsequent export. However, as the Hydrogen economy and associated 
technology matures, oversupply (on the electrical network) increases and the need for green hydrogen 
increases, the delta will close; we have seen a similar cost trajectory in offshore wind in the UK (123 SSE). 

 

37 WHAT METHODS AND VOLUMES OF EXPORTATION ARE LIKELY TO BE VIABLE BY 2030 AND IN 

THE PERIOD TO 2035? 

Rotterdam is targeting being able to receive green ammonia imports by 2026 and liquid hydrogen by 2027. 
Europe is targeting 10m t of imports by 2030 (2 Baringa). 
 
Shipping of ammonia by 2030 – new agreement between Germany and Newfoundland will see 500,000t of green 
ammonia being shipped to Germany from 2025 (12 Atlantic Economic Corridor Business Forum; 14 Sligo 
Chamber of Commerce and Industry). 
 
 
While the European Hydrogen Backbone10 initiative “aims to accelerate Europe’s decarbonisation journey by 
defining the critical role of hydrogen infrastructure – based on existing and new pipelines”, the most likely and 
cost effective export method from Ireland in the short to medium term will be via shipping. 
Hydrogen can be shipped in many forms such as liquified hydrogen, in the form of ammonia, e-Fuels, Liquid 
Organic Hydrogen Carriers (LOHC’s), all with their respective advantages and disadvantages. Many countries are 
undertaking, or already have undertaken, studies on the most cost-effective method of shipping and form that 
hydrogen should be shipped as (e.g. Scotland’s Scot2Ger and 
Australia’s HySupply). The German-Irish Hydrogen Council proposes that Ireland undertakes a similar study to 
determine the most efficient method of delivering our hydrogen to Europe. 
The volumes of exportation are limited by Ireland’s ambition and the rate of scale up of the hydrogen economy. 
The recent welcome announcement by the Irish Government of an additional 2GW Of offshore wind for the 
production of hydrogen11 equates to an estimated 5TWh of hydrogen production or 150,000 to 185,000 tonnes 
of hydrogen. The export proportion will depend on the level of Irish domestic demand in 2030. 
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However, in much the same way as Ireland has increased its offshore wind targets, we believe that we should 
grasp the export opportunity and also increase the hydrogen target further. The German and European demand 
is so large that there will always be a market for the hydrogen we produce (16 GHIC). 
 
Based upon current speed of inertia in Ireland none and zero, aside from the fact that we can make SNG and use 
it ourselves, the lack of electrolysers and the speed of grid build out mean that it will be late next decade that 
there is any meaningful tackling of the opportunity, by that time it will be too late the market opportunity will 
have evaporated (22 Aergaz). 
 
Shipping will be the primary route. As time progresses, and British/French gas networks shift to Hydrogen further 
gas interconnectors could be developed, but that is unlikely before 2035 (29 Chambers Ireland).  
 
The likely large scale export method is ammonia for a significant period of time (32 and 84 Constant Energy). 
 
It is considered that the scale of Irelands hydrogen export potential will grow significantly from 2030 to 2050 in 
line with the development of our considerable offshore wind resource off the west and south coasts. 
Understanding and gaining clarity on the scale of future hydrogen supply & demand will have important 
implications for the future planning of electrical interconnection between Ireland, Great Britain and Continental 
Europe, which is anticipated to increase over this period. 
Particularly in relation to our role as the offshore transmission system operator and owner we look forward to 
further engagement with the Department and other stakeholders on how best to maximise the benefit of our 
renewable resource, including through hydrogen (40 EirGrid). 
 
Per the European Hydrogen Backbone (EHB) vision, the transmission networks around Cork and Dublin clusters 
should be transitioned to 100% green hydrogen in a timescale towards 2035. In conjunction with this and in a 
similar timeframe, one of the natural gas interconnectors between Ireland and Scotland should also be 
repurposed to 100% hydrogen and form part of the EHB. 
In addition to those two stepping stones, to facilitate the enormous export opportunity of green hydrogen and 
provide a route to market, we would support the EHB vision of an interconnector to the continent however we 
would suggest that the key driver for this interconnector should be for export of green hydrogen from Ireland 
(with supplementary imported hydrogen for the Cork cluster as a secondary driver). The government/state 
should take a leading role in the development of this subsea green hydrogen interconnecting pipeline to 
mainland Europe e.g. France. Such a piece of infrastructure could potentially be categorised as a project of 
common interest between two EU states and avail of TEN-E EU funding. The planning and development of that 
pipeline should start immediately to be operational for 2035. This interconnecting pipeline should be developed 
in addition to repurposing the existing transmission networks around Cork and Dublin and the interconnector 
could also become a part of the EHB. A hydrogen interconnecting pipeline would not only provide a route to 
market, reduce our carbon emissions and reduce our dependency on fossil fuels, it would enhance Ireland’s 
security of supply particularly in the context of the risk posed by Brexit, providing an export/import option 
bypassing Britain. 
A subsea pipeline of this scale and ambition will take time and will require the cooperation and commitment of 
the governments concerned as well as the EU. This was the case for the Langeled pipeline in the North Sea which 
was facilitated by the UK/Norway Framework Agreement of 2005, the Nord Stream 1 pipeline which began with 
the German/Russian governments’ joint declaration of 2005, and the West African Gas Pipeline which began 
development after the Heads of State Agreement of 1995. From international agreement to completion typically 
took 10 years. In each case the international agreement was backed by much work by a private consortium, 
however those consortia were made up in large part by oil & gas companies with ample resources and an 
eagerness to develop new routes to market. So, traditionally, the value of the resource created financial pressure 
(50 Galetech). 
 
2030: Minor volumes from onshore facilities exporting as compressed gas. Exports will be entrepreneurial as 
there will be sufficient domestic demand to absorb all hydrogen produced. 
2035: We believe there will be a sufficiently large home market in Ireland to absorb all domestically produced 
hydrogen. Hence export volumes will remain small. This scenario is dependent on the rollout rate of the 
proposed 30GW of wind post 2030 and hence volumes may be larger (67 Nephin Energy). 
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Ports that are identified as being required to play a part in hydrogen production/ storage on behalf of the state 
and should be supported and funded to implement the required infrastructural developments. This will require 
planning and investment on behalf of the ports. Practical measures that add clarity to the hydrogen 
infrastructural requirements will help drive/ finance relevant projects (70 Port of Cork). 
 
Volumes of hydrogen exports are hard to quantify as it depends largely on the establishment of hydrogen export 
routes and the funding support required to allow crossborder production, transportation and sale of green 
hydrogen. Hydrogen export routes are likely to be set up on the back of large, global partnerships.  
We would expect the early phase for export would likely be small volumes ca 500MW – 1GW in scale; 
transported by ship, either as compressed gas (for relatively short distances) or as hydrogen derivatives such as 
ammonia or e-methanol.  
Post 2030, we anticipate that the potential for hydrogen pipelines to have been decided and constructed (, 
enabling substantial, larger scale (multiple GWs) of hydrogen to be exported. Eventually, green hydrogen and 
associated derivatives will likely be commoditised and traded on a global scale. 
It is suggested further work is done to establish the proportion of the expected 7GW of offshore wind that could 
be delivered by 2032 and that could be converted to green hydrogen, how this production volume compares 
with Ireland’s hydrogen demand and what volumes are available for export and how this compares to mainland 
Europe’s hydrogen demand. It is also suggested studies should be commenced to identify the optimum methods 
of exporting hydrogen (72 RWE). 
 
The European Hydrogen Backbone (EHB) initiative is a promising solution to accelerate hydrogen adoption for 
greater energy security and meet renewable targets. To achieve this, the EHB has accelerated its program from 
2035 to 2030 with the aim to meet the REPowerEU targets, which include a 10 MT target of domestic EU 
hydrogen supply, as well as a 10 MT target of hydrogen imports from outside the EU. 
To deliver the 2030 hydrogen demand targets set by the RePowerEU plan, five large-scale pipeline corridors are 
envisaged and are included in the EHB’s most recent report “Five hydrogen supply corridors for Europe in 
2030”35. The corridors will initially connect local supply and demand in different parts of Europe, before 
expanding and connecting Europe with neighbouring regions with export potential. 
The planned hydrogen backbone network will largely be based on repurposing existing natural gas 
infrastructure. Therefore, Gas Networks Ireland is a key participant in Corridor C. Corridor C would meet demand 
from industrial clusters and ports in the UK, the Netherlands, Belgium and Germany enabling European 
partnerships that include Ireland. For this purpose, collaborative research has begun between Gas Networks 
Ireland and University College Dublin’s (UCD’s) Energy Institute to ensure the safety and operability of Irish Gas 
Network when transporting a blend of hydrogen and methane. 
An alternative to consider is exporting hydrogen as Australia has planned where work is already underway in 
Australia to produce renewable hydrogen for Japanese consumption with the Australian and Victorian 
governments partnering on the Hydrogen Energy Supply Chain Pilot Project (HESC) which aims to be fully 
operational in 2030. The HESC involves the construction of a liquefied hydrogen export facility in Hastings, 
Victoria to export hydrogen to Kobe, Japan. To support the development of Ireland’s hydrogen export potential, 
a roadmap must be specifically designed to transport hydrogen for both domestic and export markets. The cost 
of hydrogen delivery depends on the amount of hydrogen transported, the transport distance, the transport 
means used and the state in which hydrogen is transported (the ‘packaging’ mode). In this brief, ‘packaging’ is 
used when referring to the form in which hydrogen is being delivered. ‘Packing’ refers to the compression or 
liquefaction of hydrogen or its conversion to a chemical carrier. ‘Unpacking’ means reversing that process to 
have purified, gaseous hydrogen at a defined pressure and purity at the use site. 
When constructing a national framework for the transport of hydrogen, the emissions 
polluted because of means of transport should be considered the top priority and next should be the cost 
competitiveness and efficiencies. Therefore, ideally hydrogen would be transported via pipelines due to the 
reduced emissions levels. However, due to Irelands geographical position the most cost-effective method of 
transport would be shipping. 
The 2019 IEA’s “Future of Hydrogen Report”36 estimated that green hydrogen in 2030 in Japan would be 
approximately $6/kg compared to $3.8/kg in Australia where it would be produced. Indicating a significant 
transport cost that would add around $3 per kg of hydrogen. As production cost continue to fall significantly, we 
must ensure that transport costs have a similar trajectory to ensure that potential importers choose clean 
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hydrogen rather than alternative energy sources. Thus, ensuring the stability and sustainable development of 
Ireland’s hydrogen export potential rather than short-term gains that have negative long-term consequences. 
There are numerous forms or methods of shipping hydrogen with varying advantages and disadvantages. Below 
is a simple table that illustrates these various methods. 
 

Method  Description Advantages Disadvantages Status  

Shipping: 
ammonia 

By combining 
hydrogen with 

nitrogen to create 
ammonia (NH3) 

and then liquifying (-
33oC), density 

can be 
significantly 

increased 

High density means 
low cost to ship. If 
ammonia can be 

used directly, 
conversion losses 
are only 7–18%. 

Some transmission 
infrastructure 

already 
established 

Round trip 
conversion 

losses if a pure 
form of hydrogen 

is 
required (such 
as for fuel cell 
vehicles) are 

14–36%. Toxic 

Potentially 
suitable, 

particularly 
over longer 

distances and 
where re-

conversion is 
not needed. 

Shipping 
:other 
LOHCs 

Hydrogen 
density can be 

significantly 
increased by 

combining with 
a ‘carrier’ molecule 

such 
as toluene. 

Can be 
transported as 
liquids without 
any cooling and 

therefore very low 
shipping costs. 

Could use adapted 
existing oil 

tankers. 

High conversion 
losses currently 

(35–40%). 
Potentially 

toxic. Multiple 
solutions still 
being trialled. 

Potentially 
suitable but the 

technology is 
still in its early 

stages. 

Shipping: 
liquid 

hydrogen 

Hydrogen 
liquifies at -253°C, 

increasing its density 
by 800 
times 

Liquefaction 
significantly 

reduces transport 
costs/unit. Could 

use a similar 
technology to 
existing LNG 

vessels. 
Delivers 

pure hydrogen 

Liquefaction and 
maintaining a low 

temperature 
consume 

significant 
amounts of 

energy (25–35%) 
& a certain 

proportion is 
lost as boil-off 

Potentially 
suitable but 

highly capital 
intensive. First 
liquid hydrogen 
ships expected 

in 2022 

Shipping: 
compresse

d 
hydrogen 

Compressing 
hydrogen to 

250 bar 
significantly 

increases the 
volume of 

hydrogen that 
can be stored. 

No conversion 
losses and only 

modest technical 
challenges to 

store compressed 
hydrogen. 

Delivers pure 
hydrogen 

Relatively high 
shipping costs 

per unit 
reduces cost 

efficiency with 
distance 

Potentially 
suitable. Type 

approval in 
principle from 
the American 

Bureau of 
Shipping. 

Construction of 
pilot ship 

expected to 
begin shortly 

 
There is no single optimal hydrogen delivery solution across every transport scenario. The most cost-effective 
way to deliver renewable hydrogen depends on distance, amount, final use, and whether there is infrastructure 
already available (87 Engineers Ireland). 
 
Shipping of ammonia by 2030 – volumes are difficult to predict and are dependent on the extent of the offshore 
wind development (91 Galway Harbour Company). 
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Green hydrogen volumes produced in Ireland by 2030 and in the period to 2035 are unlikely to be large enough 
to be prioritised for export to foreign markets – Ireland will need to use all domestically produced renewable 
energy to meet our own renewable energy targets. Depending on hydrogen production ramp-up in Ireland in 
the 2030s, there could be potential for export beyond this timeframe. 
The European Hydrogen Backbone (EHB)21 initiative is a promising solution to accelerate hydrogen adoption for 
greater energy security and meet renewable targets. To achieve this, the EHB has accelerated its programme 
from 2035 to 2030 with the aim to meet the REPowerEU targets, which include a 10 MT target of domestic EU 
hydrogen supply, as well as a 10 MT target of hydrogen imports from outside the EU22. 
The planned hydrogen backbone network will largely be based on repurposing existing natural gas 
infrastructure. Gas Networks Ireland is a key participant in this initiative with potential for using one of the 
existing gas interconnectors in the future to connect with industrial demand from industrial clusters and ports 
in the UK and beyond to the Netherlands, Belgium and Germany. However, the EHB study only envisions one of 
Ireland’s interconnectors to the UK becoming a hydrogen interconnector by 2040. This could potentially be 
repurposed sooner if demand for export was sufficient and Ireland had fully utilised hydrogen volumes for its 
own decarbonisation needs (92 GNI). 
 
By 2030, we estimate that liquid hydrogen or ammonia (for ammonia end use) tankers will be viable. If 
sustainable cost-effective CO2 can be sourced, the conversion of hydrogen to e-methanol or e-kerosene could 
be preferrable, as they are easier to ship than liquid hydrogen or ammonia. A subsea pipeline capable of carrying 
100% hydrogen for export to the UK by the mid-2030s, thus allowing greater two-way integration with the EHB, 
should be investigated (100 University of Galway). 
 
The European Hydrogen Backbone (EHB)75 initiative is a promising solution to accelerate hydrogen adoption for 
greater energy security and meet renewable targets. To achieve this, the EHB has accelerated its program from 
2035 to 2030 with the aim to meet the REPowerEU targets, which include a 10 MT target of domestic EU 
hydrogen supply, as well as a 10Mt target of hydrogen imports from outside the EU76. 
To deliver the 2030 hydrogen demand targets set by the RePowerEU plan, five large-scale pipeline corridors are 
envisaged and are included in the EHB’s most recent report “Five hydrogen supply corridors for Europe in 
2030”77. The corridors will initially connect local supply and demand in different parts of Europe, before 
expanding and connecting Europe with neighbouring regions with export potential. 
The planned hydrogen backbone network will largely be based on repurposing existing natural gas 
infrastructure. Therefore, Gas Networks Ireland is a key participant in Corridor C. Corridor C would meet demand 
from industrial clusters and ports in the UK, the Netherlands, Belgium and Germany enabling European 
partnerships that include Ireland. For this purpose, collaborative research has begun between Gas Networks 
Ireland and University College Dublin’s (UCD’s) Energy Institute to ensure the safety and operability of Irish Gas 
Network when transporting a blend of hydrogen and methane. 
An alternative to consider is exporting hydrogen as Australia has planned where work is already underway in 
Australia to produce renewable hydrogen for Japanese consumption with the Australian and Victorian 
governments partnering on the Hydrogen Energy Supply Chain Pilot Project (HESC) which aims to be fully 
operational in 2030. The HESC involves the construction of a liquefied hydrogen export facility in Hastings, 
Victoria to export hydrogen to Kobe, Japan. 
Development of hydrogen shipping: To support the development of Irelands hydrogen export potential, there 
must be a roadmap specifically designed for the transport of hydrogen for both the domestic and export 
markets. 
When constructing a national framework for the transport of hydrogen, the emissions polluted because of 
means of transport should be considered the top priority and next should be the cost competitiveness and 
efficiencies. Therefore, ideally hydrogen would be transported via pipelines due to the reduced emissions levels. 
However, due to Ireland’s geographical position the most cost-effective method of transport would be shipping. 
The 2019 IEA’s “Future of Hydrogen Report”78 estimated that green hydrogen in 2030 in Japan would be 
approximately $6/kg compared to $3.8/kg in Australia where it would be produced. Indicating a significant 
transport cost that would add around $3 per kg of hydrogen. As production cost continue to fall significantly, we 
must guarantee that transport cost have a similar trajectory to ensure that potential importers choose clean 
hydrogen rather than alternative energy sources. There are numerous forms or methods of shipping hydrogen 
with varying advantages and disadvantages. Below is a simple table that illustrates these various methods. 
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There is no single optimal hydrogen delivery solution across every transport scenario. The most cost-effective 
way to deliver renewable hydrogen depends on distance, amount, final use, and whether there is infrastructure 
already available (104 EIH2). 
 
The European Hydrogen Backbone (EHB)22 initiative is a promising solution to accelerate hydrogen adoption for 
greater energy security and meet renewable targets. To achieve this, the EHB has accelerated its program from 
2035 to 2030 with the aim to meet the REPowerEU targets, which include a 10 MT target of domestic EU 
hydrogen supply, as well as a 10 MT target of hydrogen imports from outside the EU23.  
To deliver the 2030 hydrogen demand targets set by the REPowerEU plan, five large-scale pipeline corridors are 
envisaged and are included in the EHB’s most recent report “Five hydrogen supply corridors for Europe in 
2030”24. The corridors will initially connect local supply and demand in different parts of Europe, before 
expanding and connecting Europe with neighbouring regions with export potential.  
The planned hydrogen backbone network will largely be based on repurposing existing natural gas 
infrastructure. Therefore, Gas Networks Ireland is a key participant in Corridor C. Corridor C would meet demand 
from industrial clusters and ports in the UK, the Netherlands, Belgium, and Germany enabling European 
partnerships that include Ireland. For this purpose, collaborative research has begun between Gas Networks 
Ireland and University College Dublin’s (UCD’s) Energy Institute to ensure the safety and operability of Irish Gas 
Network when transporting a blend of hydrogen and methane.  
An alternative to consider is exporting hydrogen in the way Australia has planned. Work is already underway in 
Australia to produce renewable hydrogen for Japanese consumption with the Australian and Victorian 
governments partnering on the Hydrogen Energy Supply Chain Pilot Project (HESC) which aims to be fully 
operational in 2030. The HESC involves the construction of a liquefied hydrogen export facility in Hastings, 
Victoria to export hydrogen to Kobe, Japan. 
Development of Hydrogen shipping: To support the development of Irelands hydrogen export potential, there 
must be a roadmap specifically designed for the transport of hydrogen for both the domestic and export 
markets. The cost of hydrogen delivery depends on the amount of hydrogen transported, the transport distance, 
the transport means used and the state in which hydrogen is transported (the ‘packaging’ mode). In this brief, 
‘packaging’ is used when referring to the form in which hydrogen is being delivered. ‘Packing’ refers to the 
compression or liquefaction of hydrogen or its conversion to a chemical carrier. ‘Unpacking’ means reversing 
that process to have purified, gaseous hydrogen at a defined pressure and purity at the use site.  
When constructing a national framework for the transport of hydrogen, the emissions due to transport should 
be considered alongside cost competitiveness and efficiency. As a result, hydrogen would ideally be transported 
via pipelines due to the reduced emissions levels. However, due to Irelands geographical position the most cost-
effective method of transport may be shipping.  
The 2019 IEA’s “Future of Hydrogen Report”25 estimated that the cost of green hydrogen in 2030 in Japan would 
be approximately $6/kg compared to $3.8/kg in Australia where it would be produced-indicating a significant 
transport cost that would add around $3 per kg of hydrogen. As production costs continue to fall significantly, 
we must ensure that transport costs have a similar trajectory to ensure that potential importers choose clean 
hydrogen rather than alternative energy sources. This ensures the stability and sustainable development of 
Irelands hydrogen export potential rather than short term gains that have negative long-term consequences. 
There are numerous forms or methods of shipping hydrogen with varying advantages and disadvantages. Below 
is a simple table that illustrates these various methods. 
There is no single optimal hydrogen delivery solution across every transport scenario. The most cost-effective 
way to deliver renewable hydrogen depends on distance, amount, final use, and whether there is infrastructure 
already available.  
How should Ireland support the development of green hydrogen exports?  
Hydrogen additionality criteria, which are currently being set by the European Commission as a result of 
responsibility delegated to them by the co-legislators the 2018 revision of the Renewable Energy Directive, are 
set to have a significant impact on the development of a green hydrogen sector. Given the current geopolitical 
context, the Commission, together with the co-legislators, should consider reviewing the entry into force of any 
additionality criteria, particularly considering the diversity of geography, capacities, national targets, and 
resources among the 27 EU Member States. 
In Ireland, for example, there is a high potential to convert energy from our abundant wind resources, both 
onshore and offshore, into renewable hydrogen to provide clean, reliable, and storable energy to achieve our 
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net zero ambition and for export to EU Member States who are already forecasting shortfalls between their 
indigenous hydrogen production capacity and their hydrogen requirements in a Net-Zero economy.  
Ireland needs to act boldly and develop the right policies and regulations to support the domestic market, define 
the governance and institutional framework, and develop the funding model in parallel to build the export 
infrastructure and secure supply agreements with key export markets.  
The EU level industry association, Hydrogen Europe recently published a report26 EU Member States’ national 
hydrogen strategies. The identified recommended policy and legislative measures are:  
- Fiscal incentives: exemption of surcharges; public – private partnerships; tax exemptions; direct funding.  
- Standards: European and International support; infrastructure; refuelling stations; end-use.  
- Support for Research and Development: entire hydrogen value-chain; skills and competences for the hydrogen 
future.  
- Administration: removal of administrative barriers; simplification of procedures for hydrogen; civil servants’ 
preparation.  
- Guarantees of Origin: International and European; green hydrogen; carbon footprint.  
Guarantees of origin for hydrogen can play a pivotal role in the supply chain, providing an immediate link 
between supply and demand especially for the first movers in this industry. In Ireland, the European Union 
(Renewable Energy) Regulations (2) 2022 (S.I. 350 of 2022), came into operation on 15th July 2022. Article 25 of 
the Statutory Instrument appoints Gas Networks Ireland as the Issuing Body for Guarantees of Origin for Gas, 
produced from renewable sources, including hydrogen produced from renewable sources. 
Addressing the cost of renewable development in Ireland is also a central, no-regrets approach which will have 
significant benefits for delivering the renewable capacity required to meet our climate change targets and 
unlocking any potential green hydrogen export opportunity.  
As for funding, the Hydrogen Europe report showed that there was €20.9 bn of public funds dedicated to 
hydrogen by nine countries as shown in the following image: 
Thus, Ireland should commit dedicated funding to hydrogen projects and the creation of a specific funding 
scheme to develop the hydrogen market and supply chain.  
Likewise, action should be taken at European level by key state bodies and agencies to support the participation 
of Irish projects / stakeholders in European funding programmes, for example, the Innovation Fund, the Clean 
Hydrogen Partnership programme and IPCEI.  
For this, and in line with the recommendation on incentivizing the development of hydrogen valleys, political 
backing and buy-in of the public for smooth and continuous project development is key, consequently, breaking 
down project barriers such as: securing public funding, securing off-take commitments, securing private funding, 
and mitigating technological readiness and technological performance (113 Wind Energy Ireland). 
 
Hydrogen export from Ireland could be viable and at scale between 2030 & 2035. This leaves between 7 & 
12years for Ireland to develop the international agreements, secure funding, & infrastructure planning and 
develop infrastructure and the capability to be able to export and compete with other countries globally, like 
what Ireland has achieved in the Agri industry or pharma industry over the past 2 decades. 
The European Hydrogen Backbone (EHB) initiative is a promising solution to accelerate hydrogen adoption for 
greater energy security and meet renewable targets. To achieve this, the EHB has accelerated its program from 
2035 to 2030 with the aim to meet the REPowerEU targets, which include a 10 MT target of domestic EU 
hydrogen supply, as well as a 10 MT target of hydrogen imports from outside the EU.  
To deliver the 2030 hydrogen demand targets set by the RePowerEU plan, five large-scale pipeline corridors are 
envisaged and are included in the EHB’s most recent report “Five hydrogen supply corridors for Europe in 2030”. 
The corridors will initially connect local supply and demand in different parts of Europe, before expanding and 
connecting Europe with neighbouring regions with export potential. 
The planned hydrogen backbone network will largely be based on repurposing existing natural gas 
infrastructure. Therefore, Gas Networks Ireland is a key participant in Corridor C. Corridor C would meet demand 
from industrial clusters and ports in the UK, the Netherlands, Belgium and Germany enabling European 
partnerships that include Ireland 23. For this purpose, collaborative research has begun between Gas Networks 
Ireland and University College Dublin’s (UCD’s) Energy Institute to ensure the safety and operability of Irish Gas 
Network when transporting a blend of hydrogen and methane.  
An alternative to consider is exporting hydrogen by ship, as Australia is planning, where work is already 
underway in Australia to produce renewable hydrogen for Japanese consumption with the Australian and 
Victorian governments partnering on the Hydrogen Energy Supply Chain Pilot Project (HESC) which aims to be 
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fully operational in 2030. The HESC involves the construction of a liquefied hydrogen export facility in Hastings, 
Victoria to export hydrogen to Kobe, Japan.  
Development of hydrogen shipping: To support the development of Irelands hydrogen export potential, there 
must be a roadmap specifically designed for the transport of hydrogen for both the domestic and export 
markets. The cost of hydrogen delivery depends on the amount of hydrogen transported, the transport distance, 
the transport means used and the state in which hydrogen is transported (the ‘packaging’ mode). In this brief, 
‘packaging’ is used when referring to the form in which hydrogen is being delivered. ‘Packing’ refers to the 
compression or liquefaction of hydrogen or its conversion to a chemical carrier. ‘Unpacking’ means reversing 
that process to have purified, gaseous hydrogen at a defined pressure and purity at the use site.  
When constructing a national framework for the transport of hydrogen, the emissions polluted because of 
means of transport should be considered the top priority and next should be the cost competitiveness and 
efficiencies. Therefore, ideally hydrogen would be transported via pipelines due to the reduced emissions levels. 
However, due to Irelands geographical position the most cost-effective method of transport would be shipping.  
The 2019 IEA’s “Future of Hydrogen Report”24 estimated that green hydrogen in 2030 in Japan would be 
approximately $6/kg compared to $3.8/kg in Australia where it would be produced. Indicating a significant 
transport cost that would add around $3 per kg of hydrogen. As production cost continue to fall significantly, we 
must ensure that transport cost have a similar trajectory to ensure that potential importers choose clean 
hydrogen rather than alternative energy sources. Thus, ensuring the stability and sustainable development of 
Irelands hydrogen export potential rather than short term gains that have negative long-term consequences. 
There are numerous forms or methods of shipping hydrogen with varying advantages and disadvantages. Below 
is a simple table that illustrates these various methods. 

 Method Description Advantages Disadvantages Status 

Shipping: ammonia 

By combining 
hydrogen with 

nitrogen to create 
ammonia (NH3) 

and then liquifying 
(-33oC), density 

can be significantly 
increased 

High density 
means low cost to 
ship. If ammonia 

can be used 
directly, 

conversion losses 
are only 7–18%. 

Some transmission 
infrastructure 

already established 

Round trip 
conversion losses if 

a pure form of 
hydrogen is 

required (such as 
for fuel cell 

vehicles) are 14–
36%. Toxic 

Potentially 
suitable, 

particularly over 
longer distances 

and where re-
conversion is not 

needed. 

Shipping: other 
LOHCs 

Hydrogen density 
can be significantly 

increased by 
combining with a 
‘carrier’ molecule 
such as toluene 

Can be transported 
as liquids without 
any cooling and 

therefore very low 
shipping costs. 

Could use adapted 
existing oil tankers 

High conversion 
losses currently 

(35–40%). 
Potentially toxic. 

Multiple solutions 
still being trialled 

Potentially suitable 
but technology still 
in its early stages 

Shipping: liquid 
hydrogen 

Hydrogen liquifies 
at -253oC, 

increasing its 
density by 800 

times 

Liquefaction 
significantly 

reduces transport 
costs/unit. Could 

use a similar 
technology to 
existing LNG 

vessels. Delivers 
pure hydrogen 

Liquefaction and 
maintaining a low 

temperature 
consume 

significant 
amounts of energy 

(25–35%) & a 
certain proportion 
is lost as boil-off 

Potentially suitable 
but highly capital 

intensive. First 
liquid hydrogen 

ships expected in 
2022 

Shipping: 
compressed 

hydrogen 

Compressing 
hydrogen to 250 
bar significantly 

increases the 
volume of 

hydrogen that can 
be stored 

No conversion 
losses and only 

modest technical 
challenges to store 

compressed 
hydrogen. Delivers 

pure hydrogen 

Relatively high 
shipping costs per 
unit reduces cost 

efficiency with 
distance 

Potentially 
suitable. Type 

approval in 
principle from the 
American Bureau 

of Shipping. 
Construction of 
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pilot ship expected 
to begin shortly 

 There is no single optimal hydrogen delivery solution across every transport scenario. The most cost-effective 
way to deliver renewable hydrogen depends on distance, amount, final use, and whether there is infrastructure 
already available (118 Hydrogen Ireland Associations).  
 
Ireland does not have large industrial demand for hydrogen, unlike GB or other EU Member States where 
hydrogen is a vital feedstock for industries such as steel, petrochemicals, and fertilisers. Hence the hydrogen 
industry in Ireland must be export led. We will have to develop partnerships with importing countries, rapidly 
scaling our hydrogen industry.The volume of green hydrogen available for export is dependent on availability of 
renewable electricity above and beyond that required for normal electricity demand. It was encouraging to hear 
the Government’s call for an additional 2 GW of offshore wind by 2030 dedicated to produce green hydrogen. 
If delivered on time this offshore wind will produce around 150,000 tonnes of green hydrogen in 2030. Looking 
at 2035, it is expected that many of the offshore wind farm projects that are not successful in the ORESS auctions 
may find a route to market by producing hydrogen. This could amount to over 5 GW, producing approximately 
350,000 tonnes of green hydrogen.It is expected that a variety of transport methods will be used in the export 
of green hydrogen, shipping as compressed hydrogen, liquified hydrogen, LOHC, and ammonia, all depending 
on the economics and the target end use in importing country with the aim of maximising efficiency and 
minimising energy conversions (121 ESB). 
 
As a general comment, the size of the potential will depend on government policy development. Significant 
volumes of export are possible and indeed, we should be aiming for this to be realised. This will, however, require 
significant investor confidence.  
EU Energy Platform: It is assumed the EU will be the main market into which Ireland will export green hydrogen. 
Following the mandate by the European Council in March 2022, the Commission and Member States have set 
up an EU Energy Platform for the voluntary common purchase of gas, LNG, and hydrogen.  
The EU Energy Platform will provide the following key functions for the common purchase of gas.  
• Demand aggregation and structuring  
• Optimised and transparent use of the import, storage, and transmission gas infrastructure  
The Platform will set up a dedicated work stream with Member States on joint purchasing of hydrogen. It will 
be import for Ireland to engage in the development of this EU Energy Platform if Ireland is looking to import 
hydrogen into mainland Europe.  
EU-wide hydrogen backbone: The RePowerEU plan committed to accelerated efforts to deploy hydrogen 
infrastructure for producing, importing, and transporting 20 million tonnes of hydrogen by 2030. Cross-border 
hydrogen infrastructure is still in its infancy, but the basis for planning and development has already been set by 
the inclusion of hydrogen infrastructure in the revised trans-European networks for energy. Total investment 
needs for key hydrogen infrastructure categories are estimated to be in the range of EUR 28 – 38 billion for EU-
internal pipelines and 6 - 11 billion for storage.  
For Ireland the most likely pipeline route would be via Scotland into the proposed Project Union pipeline to 
connect to the planned EU backbone.  
Shipping: Liquified Hydrogen Shipping  
The very low boil-off temperature of liquid hydrogen is a key technical and commercial limitation for the fuel’s 
transport, as it must be kept below minus 253°C to maintain its liquid state. Boil off is the key emerging challenge 
and requires insulation of the tanks, however the longer the fuel is stored and the further it is transported the 
more heat leaks in and the more boil-off occurs, putting more pressure on the tank and degrading the quality of 
the liquid product.  
In February 2022, Japan’s Kawasaki Heavy Industries ship Suiso Frontier delivered the world’s first liquefied 
hydrogen cargo from Australia to Japan, with a tank capacity of 1,250m3 (87.5 tonnes). The same company has 
designed a vessel able to store 160,000m3 of liquefied hydrogen (equivalent to 11,200 tonnes), which is 
comparable in volume to a standard liquified natural gas (LNG) carrier. Naval architect C-Job unveiled the design 
for a smaller liquid hydrogen tanker, in partnership with Netherlands-based LH2 Europe, a company aiming to 
develop an entire liquid-hydrogen supply chain in Europe by 2027. C-Job ship would have a total capacity of 
37,500m³, or about 2,600 tonnes of hydrogen. According to C-Job, the vessel will use vacuum insulated tanks 
that will lower the boil off compared to the non-vacuum or pressurised tanks typically used to store liquid 
hydrogen in the maritime industry.  
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Solutions to transporting liquified hydrogen via shipping are, therefore, emerging.  
Green Hydrogen Derivative Shipping  
Notwithstanding the above, the transport of pure hydrogen by ship has been noted as expensive and inefficient 
compared to the transport of hydrogen via more energy-dense derivatives such as ammonia or methanol. Even 
before transport, liquified hydrogen costs 15 times more to produce than green ammonia, according to Japanese 
estimates. During transport, ammonia is kept in a liquid state at just minus 33°C, reducing the cost of storage 
and the potential for boil-off, while methanol is liquid at room temperature. As ammonia and methanol have 
1.5 and 2 times the energy density of liquid hydrogen by volume respectively, and because they are easier to 
handle, it is no surprise that they are fast emerging as the most popular ‘green’ shipping fuels of the future.  
It will be necessary to factor in the form of fuel required for end use when determining the most suitable mode 
of transport. For example, if hydrogen transported via ammonia or methanol must be converted back to 
hydrogen for end use, this adds cost and additional clean electricity feedstock to the process. Ireland must solve 
this question to be competitive in the green hydrogen market as it is competing against countries that can pipe 
hydrogen gas into Europe (123 SSE). 

38 HOW SHOULD IRELAND SUPPORT THE DEVELOPMENT OF GREEN HYDROGEN EXPORTS? 

By lowering the cost of developing wind power. This will mean reducing planning / development risk and 
potentially socialising some of the cost of network infrastructure required for offshore wind. (2 Baringa). 
 
Develop further on-shore wind and develop port capacity. Develop floating offshore wind with integral port 
facilities (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and Industry) 
 
The German-Irish Hydrogen Council have been advocating that an agreement be put in place between the Irish 
and German governments to cooperate in the field of green hydrogen. At the time of writing, both Ireland’s 
Department of Environment, Climate and Communications and Germany’s Federal Ministry for Education and 
Research have agreed to sign a Declaration of Interest (DOI) in November 
2022 to cooperate on research and development in the field of production, storage, transport and use of green 
hydrogen and its derivatives. Once signed, this DOI will provide a platform for initiating projects that test and 
prove the export viability of hydrogen from Ireland to German and European markets. The Irish government 
should put in place resources to support this DOI and seek similar agreements with other markets to develop 
the export opportunity. 
As previously suggested we believe that Ireland needs to conduct a detailed study on the export potential and 
the methods of delivering hydrogen into the European market. Such a study will inform policy makers on the 
areas of the industry that require most support and further investigation, and be conducted under the remit of 
the DOI with Germany. Research projects should ideally be undertaken in a phased manner, as many other 
studies around the world have done. The first phase 
should be a feasibility study on a particular aspect of exporting to Germany/Europe e.g. most viable means of 
shipping hydrogen, and the second phase should deliver on the findings of the phase 1 study. 
There are also good practise templates in Germany and Europe that Ireland can instigate and emulate in order 
to support the development of green hydrogen exports. For example: 
IPCEIs on Hydrogen13: Ireland was not one of the signatories to a manifesto in December 2020 in relation to 
projects of common European interest’ (IPCEIs) in the hydrogen sector. 
There are 62 Hydrogen IPCEI’s now confirmed in Germany14. €8Bn of funding was made available (€4.4Bn from 
the Ministry of Economics and Climate Action, €1.4Bn from Ministry of Transport and the balance from the 
federal states)  
The German-Irish Hydrogen Council believes that Ireland should become an active participant in IPCEIs on 
hydrogen. 
H2 Global 15:H2Global is a German auction based initiative that compensates Power to X projects for the 
difference between the cost of supply (production and transport) and demand prices i.e. what the market can 
pay, through a Contract for Difference mechanism. Projects with the lowest bid hydrogen supply prices are 
awarded with 10 year Hydrogen Purchase Agreements. A dedicated intermediary company 
HINT.CO is tasked with providing compensation of the price differentials using grant funding from the German 
government. 
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Some of elements of the H2 Global Initiative e.g. the bidding in of hydrogen prices from hydrogen projects and 
long term purchase agreements, are not dissimilar to Ireland’s RESS auctions. A RESS style mechanism could 
therefore be employed to support hydrogen projects and develop the export opportunity here in Ireland (16 
GHIC). 
 
The first step is to create a Hydrogen Ready terminal for fuel shipments (29 Chambers Ireland). 
 
The policy should only support exports after self consumption (32 and 84 Constant Energy). 
 
The development of an export market for hydrogen is already advancing. A positive policy predisposition and a 
willingness to act now to create the positive environment for investment is the greatest concern. Through our 
discussion with FD investors, the only real issue is the speed at which permissions and licences can be granted 
is the main concern. 
Other countries (for example Scotland) are moving at a pace that Ireland needs to match if it is to attract the 
level of investment required. This in no way is to suggest that there should be any planning or environmental 
impact shortcuts taken. 
The technology developments necessary to enable build out of >100MW offshore wind to electrolysis projects 
will take until 2030 to achieve. However, the decision to put the necessary consortia and finance in place need 
to start now. This is likely only to happen with an energetic and expedited approach at the Irish policy making 
level (39 ECI). 
 
Whilst countries such as Germany have declared their need for green hydrogen in the medium term, Ireland's 
production costs are significantly higher than other competitive markets such as Portugal or Morocco. As green 
hydrogen is a relatively homogenous commodity (like electricity), the dynamics of competition will primarily be 
price based. 
Access to large volumes of cheap renewable energy is the cornerstone of a successful green hydrogen market, 
which in turn can deliver export led growth when the domestic market has reached sufficient scale and 
efficiency. Developing offshore wind quickly, and at low cost is the enabler of the energy transition and any 
potential green hydrogen export (43 Energia). 
 
To fully utilise our renewable ambition in the long-term and maximise the green economy, significant 
opportunity lies in the export of hydrogen. During 2022 we have seen how a number of other countries are 
looking to wean themselves rapidly off Russian gas and are looking to other nations to provide hydrogen. In 
recent weeks we have seen Germany reach a deal with Canada for the provision of hydrogen.  
Ireland can and should be able to make similar hydrogen production agreements. Our ability to do this will be 
based on our competitiveness, in the cost of producing electricity and hydrogen, our ongoing R&D and our 
shipping/transportation infrastructure. This will necessitate early investment in the development of a domestic 
market for hydrogen, something which projects like GH2 will be instrumental in initiating (51 GH2). 
 
Ireland’s hydrogen export opportunity must be progressed in parallel with the creation of domestic hydrogen 
demand. This should include partnerships with other member states like The Netherlands and Germany with 
the latter using 3 million tons of clean hydrogen per year, mostly through importation. Hydrogen diplomacy 
offices and building ties between decision-makers, experts and companies from two or more countries and the 
signing of formal commitments such as memorandums of understanding4 will also support the economic 
opportunity that green hydrogen presents. 
Given Ireland’s geographical location hydrogen may need to be exported initially via ship. In parallel, Ireland 
should engage with the EIB that includes a 10MT target of domestic EU hydrogen supply connecting industrial 
clusters and ports across Europe (53 Green Marlin). 
 
•Encourage investment in new low-carbon hydrogen production as opposed as focusing only on green 
hydrogen; 
•Set up hydrogen hubs as incubators to support and springboard hydrogen production and use; 
• Work with European partners on hydrogen offtake and use to provide early stage use and build a platform for 
export; 
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•Use the ports as hubs, but also encourage start-ups in the Midlands to ecourage whole nation networks linking 
the hubs; 
•strengthening research connections and knowledge exchange through international collaboration; 
•drive down the cost of offshore wind 
•promote hydrogen safety best practice and educate users in its safe use; 
•create special advisors at national level to support and facilitate the strategy; 
•develop a Guarantee of Origin scheme for low-carbon and green hydrogen to inform overseas customers on: 
•emissions associated with the hydrogen they buy 
•source and type of technology used in its manufacture. 
•Sponsor industry pilot projects and trials (55 and 56 Hydrogen Utopia International). 
 
A successful export business requires three things - a supply of hydrogen, a proven market and export capability. 
We would recommend work in all three areas including building an understanding of the market potential, 
framing the lifecycle aspects of export from Ireland for low and high volumes, framing how might we connect to 
the EHB North Sea corridor, investigating the potential role of the GNI Transmission grid and identification of 
any required policy / regulatory improvements to facilitate 
export. Once framing is complete, work should continue into the execution phase. 
In addition to policy, framing etc. we expect that export will commence on an entrepreneurial basis which will 
require funding support and incentivization. 
For Ireland to export hydrogen ‘at scale’, it will need to become cost competitive within the wider region. Green 
Hydrogen production cost is currently 2-3 times that of blue hydrogen, which is being rolled out regionally in 
locations with significant industry with proximity to CO2 storage sites. Financial incentives for green hydrogen 
as opposed to blue hydrogen should be considered (67 Nephin Energy). 
 
Practical measures that add clarity to the consenting process and hydrogen infrastructural requirements will 
help drive and finance relevant projects. The strategy should develop clear policies that align with targets and 
timelines. This will require early engagement with key stakeholders such as ports. 
Consideration should be given for a fast-tracked consenting process that includes planning permission, foreshore 
licensing, etc. It is our belief that attention should be given to funding of critically strategic infrastructural 
projects to ensure that the state can benefit from this potential opportunity (70 Port of Cork). 
 
Ireland should recognise the opportunity and work to secure this opportunity for Ireland. We note that in the 
UK [currently] export projects are not eligible for the UK Government’s hydrogen Business Models funding. This 
creates an opportunity for Ireland should it choose to take a different approach. Another activity that Ireland 
could undertake is to kick start activity on the infrastructure needed for exports, starting with studies but moving 
rapidly into supporting early-stage development activity and addressing regulatory issues (72 RWE). 
 
Reduction of global emissions should be the priority, with Ireland seeking to contribute as much as possible to 
that reduction.  Hydrogen produced in Ireland should be prioritised for replacing existing grey hydrogen uses 
such as value added chemicals, stored for meeting seasonal electricity back up requirements, used to replace 
fossil fuels in industrial high-temperature heat, and used for refuelling of marine and aviation transport.  If 
Ireland achieves full saturation of these uses, Ireland could export hydrogen, however the most efficient way of 
exporting it would be in the form of marine or aviation fuel, with Ireland becoming a green refuelling hub for 
international shipping and aviation.  Investment in hydrogen pipelines for export purposes is unlikely to be the 
best investment from a global decarbonisation perspective (75 Sonia Heccius). 
 
In order to stimulate the supply and demand of hydrogen, Ireland should align with proposals at EU level, to not 
apply additionality conditions until 2027. In fact, Ireland is a particular case within the European Union and the 
government should urge the European Commission to push the additionality conditions to 2030 considering the 
diversity of geography, capacities, national targets and resources amongst each of its member states. In Ireland, 
there is a high potential to convert energy from our abundant wind resources, both onshore and offshore, into 
renewable hydrogen to provide clean, reliable, and storable energy to achieve our net- zero ambition and for 
export to EU Member States who are already forecasting shortfalls between their indigenous hydrogen 
production capacity and their hydrogen requirements in a net zero economy. 
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Moreover, and once again taking the example of Australia, Ireland should carry out pilot projects. Australia, like 
Ireland, is exceptionally well placed to deliver green hydrogen, with world-beating renewable resources and 
ports and the government of Australia aims to create a major green hydrogen export industry, particularly to 
Japan, for which Australia signed an export deal in January. Under the agreement, Japan will participate in the 
first round of the $150 million Australian Clean Hydrogen Trade Program (ACHTP). The ACHTP aims to advance 
Australian-based hydrogen supply chain projects that catalyse international investment and contribute to the 
development of export markets for Australian hydrogen products, including liquefied hydrogen and ammonia. 
Ireland also needs to act boldly and develop the right policies and regulations to support the domestic market, 
define the governance and institutional framework, and develop the funding model in parallel to build the export 
infrastructure and secure supply agreements with key export markets. 
When looking at Hydrogen Europe’s report38 on other member states’ national hydrogen strategies we observe 
that the policy and legislative measures are: 
• Fiscal incentives: exemption of surcharges; public-private partnerships; tax exemptions; direct funding. 
• Standards: European and International support; infrastructure; refuelling stations; end-use. 
• Support for Research and Development: entire hydrogen value-chain; skills and competencies for the hydrogen 
future. 
• Administration: removal of administrative barriers; simplification of procedures for hydrogen; civil servants 
preparation. 
• Guarantees of Origin: International and European; green hydrogen; carbon footprint. 
Therefore, a similar approach and support should be taken into consideration for a hydrogen strategy for Ireland. 
As for funding, Hydrogen Europe reported €20.9 bn of public funds dedicated to hydrogen by nine countries. 
Thus, Ireland should commit dedicated funding to hydrogen projects through Enterprise Ireland and the creation 
of a specific funding scheme to develop hydrogen markets and through a dedicated scheme similar to ORESS for 
floating offshore wind energy and hydrogen production. 
Likewise, the support should be extended to action at European level where the participation of Irish 
stakeholders in European funding programmes is encouraged such as the Innovation Fund, the Clean Hydrogen 
Partnership programme and IPCEI. 
For this, and in line with the recommendation on incentivizing the development of hydrogen valleys, political 
backing and buy-in of the general public for smooth and continuous project development is key, consequently, 
breaking down project barriers such as: securing public funding, securing off-take commitments, securing private 
funding and mitigating technological readiness and technological performance (87 Engineers Ireland). 
 
FTAI supports exports where its makes earlier investment in green hydrogen infrastructure in Ireland 
viable again pace and urgency needed (90 FTAI). 
 
Support for the development of Port facilities – a multiport solution on the Atlantic seaboard is recommended 
considering the scale of the opportunity. An efficient and well-resourced planning system to enable the 
deployment of floating offshore wind. Investment in appropriate skills and training to support the offshore wind 
and hydrogen sectors (91 Galway Harbour Company). 
 
Development of green hydrogen export from Ireland to UK and European markets is best supported by scaling 
up indigenous hydrogen demand first and enabling supply to develop. This is best achieved by providing market 
certainty through the right policies and regulations, and an ambitious hydrogen strategy setting out clear targets, 
timelines and financial support mechanisms. An enabling regulatory framework, funding model and supply 
agreements will provide correct market signals for investors to develop supply chains and expand their 
developments into export markets. 
Ireland should consider a similar approach and support mechanisms for its Hydrogen Strategy as other EU 
Member States have put in place, for example: 
• Fiscal incentives: exemption of surcharges; public – private partnerships; tax exemptions; direct funding. 
• Standards: European and International support; infrastructure; refuelling stations; end-use. 
• Support for Research and Development: entire hydrogen value-chain; skills and competences for the hydrogen 
future. 
• Administration: removal of administrative barriers; simplification of procedures for hydrogen; civil servants’ 
preparation. 
• Guarantees of Origin: International and European; green hydrogen; carbon footprint (92 GNI). 
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If Ireland has any ambitions to become an exporter of green hydrogen, we must first develop a domestic 
ecosystem for green hydrogen production and distribution. Starting with hydrogen mobility now will develop 
the skills and expertise, to unlock these export opportunities (93 HMI). 
 
Exports could be enabled by (1) streamlining the planning and consenting processes for large energy and other 
infrastructure projects, and (2) establishing something like a royalties payment for green hydrogen exported 
from Ireland. This would be similar to how fossil fuel exporters like Norway require the state to be paid for its 
natural resources (100 University of Galway). 
 
In order to stimulate the supply and demand of hydrogen, Ireland should align with proposals at EU level, to not 
apply additionality conditions until 2027. In fact, Ireland is a particular case within the European Union and the 
government should urge the European Commission to push the additionality conditions to 2030 considering the 
diversity on geography, capacities, national targets and resources amongst each of its member states as this 
would empower countries like Ireland to export hydrogen to EU Member States who are already forecasting 
shortfalls between their indigenous hydrogen production capacity. 
Ireland should carry pilot projects like Australia has. Both countries have world-beating renewable resources 
and ports that provide them export opportunities. Australia in particular has been seizing these opportunities 
by establishing the agreement with Japan named Australian Clean Hydrogen Trade Program (ACHTP) which aims 
to advance Australian based hydrogen supply chain projects that catalyse international investment and 
contribute to the development of export markets for Australian hydrogen products, including liquefied hydrogen 
and ammonia. 
Ireland also needs to act boldly and develop the right policies and regulations to support the domestic market, 
define the governance and institutional framework, and develop the funding model in parallel to build the export 
infrastructure and secure supply agreements with key export markets. 
When looking at Hydrogen Europe’s 80 report on other member states’ national hydrogen strategies, policy and 
legislative measures included are: 
• Fiscal incentives: exemption of surcharges; public – private partnerships; tax exemptions; direct funding. 
• Standards: European and International support; infrastructure; refuelling stations; end-use. 
• Support for Research and Development: entire hydrogen value-chain; skills and competences for the hydrogen 
future. 
• Administration: removal of administrative barriers; simplification of procedures for hydrogen; civil servants’ 
preparation. 
• Guarantees of Origin: International and European; green hydrogen; carbon footprint. Therefore, a similar 
approach and supports should be taken into consideration for a Hydrogen 
Strategy for Ireland. 
As for funding, Hydrogen Europe reported €20.9 bn of public funds dedicated to hydrogen by nine countries as 
shown in the following image: 
Thus, Ireland should commit dedicated funding to hydrogen projects through Enterprise Ireland and the creation 
of a specific funding scheme to develop hydrogen markets and through a dedicated scheme similar to ORESS for 
floating offshore wind energy and hydrogen production. 
Likewise, the support should be extended to action at European level where the participation of Irish 
stakeholders in European funding programmes is encouraged such as the Innovation Fund, the Clean Hydrogen 
Partnership programme and IPCEI. 
For this, and in line with the recommendation on incentivizing the development of hydrogen valleys, political 
backing and buy-in of the general public for smooth and continuous project development is key (104 EIH2). 
 
The permitting of infrastructure in Ireland is a difficult process. In the first instance Government should reform 
planning laws to ensure that appropriate projects can be permitted quickly while maintaining standards in terms 
of environmental and safety considerations. Regulatory bodies such as An Bord Pleanala, the CRU, the Maritime 
Area Regulatory Authority and the HAS must all be appropriately funded, resourced and empowered to enable 
them to work with project developers and other government agencies to realise the full potential of hydrogen 
to the Irish economy (110 New Fortress Energy). 
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In Ireland, there is a high potential to convert energy from our abundant wind resources, both onshore and 
offshore, into renewable hydrogen to provide clean, reliable, and storable energy to achieve our net zero 
ambition and for export to EU Member States who are already forecasting shortfalls between their indigenous 
hydrogen production capacity and their hydrogen requirements in a net zero economy.  
To stimulate the supply and demand of hydrogen, Ireland should align with proposals at EU level, to not apply 
additionality conditions until 2027. In fact, Ireland is a particular case within the European Union and the 
government should urge the European Commission to push the additionality conditions to 2030 considering the 
diversity on geography, capacities, national targets, and resources amongst each of its member states.  
Moreover, and once again taking the example of Australia, Ireland should carry pilot projects. Australia, like 
Ireland, is exceptionally well placed to deliver green hydrogen, with world-beating renewable resources and 
ports and the government of Australia aims to create a major green hydrogen export industry, particularly 
to Japan, for which Australia signed an export deal in January. Under the agreement, Japan will participate in 
the first round of the $150 million Australian Clean Hydrogen Trade Program (ACHTP). The ACHTP aims to 
advance Australian-based hydrogen supply chain projects that catalyse international investment and contribute 
to the development of export markets for Australian hydrogen products, including liquefied hydrogen and 
ammonia. 
Ireland also needs to act boldly and develop the right policies and regulations to support the domestic market, 
define the governance and institutional framework, and develop the funding model in parallel to build the export 
infrastructure and secure supply agreements with key export markets. 
When looking at Hydrogen Europe’s report on other member states’ national hydrogen strategies we observe 
that the policy and legislative measures are: 
● Fiscal incentives: exemption of surcharges; public – private partnerships; tax exemptions; direct 
funding.  
● Standards: European and International support; infrastructure; refuelling stations; end-use. 
● Support for Research and Development: entire hydrogen value-chain; skills and competences for the 
hydrogen future.  
● Administration: removal of administrative barriers; simplification of procedures for hydrogen; civil 
servants preparation.  
● Guarantees of Origin: International and European; green hydrogen; carbon footprint.  
Therefore, a similar approach and supports should be taken into consideration for a Hydrogen Strategy for 
Ireland.  
As for funding, Hydrogen Europe reported €20.9 bn of public funds dedicated to hydrogen by nine countries as 
shown in the following image:  
Thus, Ireland should commit dedicated funding to strategic hydrogen projects through Enterprise Ireland or SEAI 
or through the Climate Action Fund and the creation of a specific funding scheme to develop hydrogen markets 
and through a dedicated scheme similar to ORESS for floating offshore wind energy and hydrogen production.  
Likewise, the support should be extended to action at European level where the participation of Irish 
stakeholders in European funding programmes is encouraged such as the Innovation Fund, the Clean Hydrogen 
Partnership programme and IPCEI.  
For this, and in line with the recommendation on incentivizing the development of hydrogen valleys, political 
backing and buy-in of the general public for smooth and continuous project development is key, consequently, 
breaking down project barriers such as: securing public funding, securing off-take commitments, securing private 
funding and mitigating technological readiness and technological performance.  
Hydrogen export from Ireland could be viable and at scale between 2030 & 2035. This leaves between 7 & 12 
years for Ireland to develop the international agreements, secure funding, & infrastructure planning and develop 
infrastructure and the capability to be able to export and compete with other countries globally (118 Hydrogen 
Ireland Associations). 
 

• Subsidise the cost of hydrogen production, transport and storage infrastructure, thereby subsidising 
cost of hydrogen to Irish consumers 

• Develop partnerships with countries who have already flagged interest in developing import markets: 
Germany, Belgium, Netherlands 

• The war in Ukraine has highlighted the risks associated with geopolitics. There is value in diversity of 
supply (geographical as well as technical (offshore/ solar/ onshore)) and energy sources indigenous to EU are of 
particular value. 
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• Rapidly scale up offshore renewables, in particular floating offshore 

• Ensure that there is a multiplicity of hydrogen projects, building in resilience into hydrogen supply and 
removing single points of failure 

• Encourage the construction of bulk hydrogen storage at scale 

• Maximise offshore wind to decarbonise electricity 

• Delivering of offshore wind for electricity at scale shows Ireland’s capability to hydrogen importers 

• Support ports to enable them to service offshore wind farms (121 ESB). 
 
There is strong policy support in the EUto promote the uptake of renewable hydrogen as a viable solution for 
reducing carbon emissions across the continent. To that end, the EU has set on its REPower EU Plan in May 2022 
a strategic objective of lOMt of domestic renewableH2production and 10Mt of renewableH2 imports by 2030 
Some European countries have already sent out signals around their requirements to import green hydrogen, 
including Germany, which provides countries, like Ireland, with the ability to produce green hydrogen at scale, 
to tap into potential lucrative export markets on the European continent. 
To take advantages of these export opportunities, we would suggest that the Government of Ireland considers 
whether it would be beneficial to support the development of export related infrastructure such as at ports or 
potential hydrogen bunkering facilities. It could also potentially be through the use of tax incentives (such as 
those offered through the Freeport scheme in England and Wales or the Green Freeport scheme in Scotland) 
(122 ScottishPower). 
 
The two key questions with regards to Ireland’s Green Hydrogen export potential which must be addressed are:  
1. How competitive can Irish Green Hydrogen be relative to other European countries and how can this be 
improved  
2. What business model will be used for transmission of green hydrogen produced in one part of Europe but 
consumed in another?  
To support our competitiveness and ability to produce hydrogen, Ireland must progress at speed the 
development of offshore wind at scale. Renewable generation will be the feedstock for green hydrogen 
production, with offshore wind particularly key (not only on the east coast but also west coast). Government 
need to consider as part its approach to Phase 2 offshore wind how to establish a MAC process which facilitates 
Power to X developments.  
In relation to both points, we must promote Ireland’s potential at an EU level, particularly with those EU 
countries likely to have heavy demand for hydrogen i.e. Germany, Netherlands and Eastern Europe. Ireland must 
be involved in the development of hydrogen policy and supporting initiatives at an EU level. It is particularly 
important that business models work in a European context, where one state may be producing hydrogen and 
another using it. How do the costs and incentives for such arrangements fall and who pays? Ireland’s position in 
the EU means that common solutions are possible, but we must be involved in these developments.  
As we have noted above, to be a credible prospect for hydrogen exportation we must invest in R&D in the area 
of shipping and optimal shipping method of green hydrogen. As an Island nation with significant port and 
terminal infrastructure, Ireland is well placed to be a test bed for hydrogen and its derivatives shipping into 
Europe. To this end we can learn from the infrastructure development of the LNG market to accelerate learning 
in the hydrogen market.  
We should also identify port and jetty strategic infrastructure to allow development of hydrogen production 
hubs for export. These need to be logically chosen areas to ensure Ireland’s hydrogen export can be competitive 
i.e. areas with lowest LCOE (123 SSE). 
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SECTION - SAFETY AND REGULATION 

39 WHAT IS THE APPROPRIATE SAFETY FRAMEWORK FOR THE FUTURE HYDROGEN ECONOMY? 

Hydrogen is a combustable gas, hence certain safety precautions need to be taken. However, it is lighter than 
air which means that if it leaks, it flow upwards and not downwards endangering people below. This means that, 
for example, in the case of car and plane crashes passengers are less likely to be in danger (3 Brendan Connolly). 
 
A hydrogen safety regulator should be appointed without delay; The concept of ‘dynamic’ regulation and 
‘regulatory sandboxes’ should be given due consideration to allow requisite frameworks to develop in a timely 
manner such that early hydrogen development proposals can proceed to the post-consenting operational stage 
and without significant delays to the late 2020’s and beyond (7 Source Energie). 
 
Develop from natural gas industry (12 Atlantic Economic Corridor Business Forum;  14 Sligo Chamber of 
Commerce and Industry). 
 
The adoption of European norms are required, these are still in drafting stage and once published they should 
be swiftly implemented, not left on the long finger like REDii (22 Aergaz). 
 
The regulatory instruments of DSEAR, COMAH and PER/Machineries Regulations govern hydrogen installations 
in the UK; counterpart regulations would be an appropriate safety framework for Ireland. CDM in the UK and 
Ireland Safety, Health & Welfare at Work (Construction) Regulations place duties on Clients, Designers and 
Contractors to produce serviceable installations which keep workers safe (27 BOC Gases Ireland). 
 
Given CRU’s experience with gas safety we believe it has the appropriate competencies to develop the hydrogen 
safety framework, with support from external hydrogen specialists. A hydrogen safety framework should be set 
out in legislation, developed in line with EU law and with input from other key state safety bodies (28 Bord Gais). 
 
The existing framework for fuel oils should be expanded to include Hydrogen gas, compressed Hydrogen, and 
liquid ammonia (29 Chambers Ireland). 
 
A complete end-to-end framework for safety needs to be defined, ratified and regulated across production, 
supply chains, transport, refuelling and end-use. British standards such as (BCGA CP) would be an appropriate 
guidance to follow and transpose into a safety framework for Irelands regulation (30 CIE). 
 
he Chemicals Act (Control of Major Accident Hazards involving Dangerous Substances) Regulations 2015 would 
require those engaged in storage / processing of large quantities of highly flammable substances to develop a 
safety case which would set out the on-site and off-site safety implications of loss of containment of the 
substance and minimum controls and safety management systems required to safely operate such a facility (34 
DAA). 
 
Safety framework should be based upon the existing gas framework (36 DP Energy). 
 
The principles already provided in the COMAH (Control of Major Accident Hazards Regulations) for production, 
storage, transport, and use must be adopted for larger installations. This is clearly described in the regulations 
for installations that store (and produce) large amounts of hydrogen at pressure. Lower-level hydrogen 
infrastructure should follow the internationally recognised international standards, as discussed and 
implemented by National Standards Authority of Ireland (NSAI) (43 Energia). 
 
The CRU (47 Fingleton White). 
 
Robust regulation can be supported by aligning national standards to European standards and the updated 
Renewable Electricity Directive (RED II) supported by a national regulatory body. The CRU (Commission for 
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Regulation of Utilities) is suggested to take on this role, under the assumption that it would be further resourced 
and funded to deliver this responsibility successfully (53 Green Marlin). 
 
The viability and public acceptance of hydrogen production and use will depend on robust safety engineering 
design and on education and training of the workforce, regulators and other stakeholders in field.  
One approach to this is H2SE, which is defined as an application of scientific and engineering principles to the 
protection of life, property and environment from adverse effects of incidents/accidents involving hydrogen. 
The approach is similar to British Standard BS7974 for application of fire safety engineering to the design of 
buildings and has been expanded to reflect on specific hydrogen safety related phenomena, including but not 
limited to high pressure under-expanded leaks and dispersion, spontaneous ignition of sudden hydrogen 
releases to air, deflagrations and detonations.  
The process involves three main steps: 
1) a qualitative design review undertaken by a team that can include the owner, a hydrogen safety 
engineer, architect, representatives of authorities having jurisdiction, e.g. fire services, and other stakeholders. 
The team defines accident scenarios, suggests trial safety designs, and formulates acceptance criteria.  
2) a quantitative safety analysis of selected scenarios and trial designs is carried out by qualified hydrogen 
safety engineer(s) using the state-of-the-art knowledge in hydrogen safety science and engineering, and 
validated models and tools; and 
3) the performance of trial safety designs of the system and/or infrastructure is assessed against 
acceptance criteria predefined by the team.  
Guidance can also be taken from the U.K.'s Health and Safety Executive. 
The regulatory framework in Ireland was not developed with hydrogen production in mind. There is no specific 
reference to hydrogen in Directive 2009/73/EC (the Third Gas Directive) or the Gas Act 1976.  The EU Commission 
has, however, published proposals for a new hydrogen and gas market decarbonisation package entitled 
"Proposal for a Directive of the European Parliament and of the Council on common rules for the internal 
markets in renewable and natural gases and in hydrogen", published in December 2021. This seeks to revise and 
update the Third Gas Directive in addition to the Gas Regulation EC 715/2009. It also aims to establish a market 
for hydrogen, create the right environment for investment, and enable the development of dedicated 
infrastructure, including for trade with third countries. Guidance on interfacing with the proposed directive 
should be given in any policy outcome. 
The principal regulations covering hydrogen are as follows: 
• Gas Safety (Management) Regulations 1996 – concerns the flow of gas through the network. All gas 
transporters must prepare and submit a safety case to HSE. This identifies the hazards and risks, explains how 
they are controlled, and describes the system in place to ensure that controls are applied. The gas transporter 
will be audited to ensure compliance with their safety case 
• Pipeline Safety Regulations (1996) – concerns pipeline integrity. These regulations set out requirements 
in respect of pipeline design, construction, installation, operation, maintenance and decommissioning. For 
example, pipelines should be equipped with emergency shut down valves and its design should take account of 
the need for maintenance access. 
• Storage of Hydrogen is regulated by The Planning (Hazardous Substances) Regulations 2015 and/or the 
Control of Major Accident Hazards Regulations 2015 (“COMAH”), depending on the quantities involved. COMAH 
sets a high bar of requiring operators to take all measures necessary to prevent a major accident and limit 
consequences for human health and the environment. The operator must have in place various strategies, 
including safety plans, emergency plans and a Major Accident Prevention Policy. 
• Under the Hazardous Substances Regulations, consent is required to store two or more tonnes of 
hydrogen, and a further consent is required where storing five of more tonnes of hydrogen. 
• The Dangerous Substances and Explosive Atmosphere Regulations 2002 sets out requirements for the 
use of equipment and protective systems in potentially hazardous environments, including those where 
hydrogen is produced or stored (55 and 56 Hydrogen Utopia International). 
 
Production and distribution activities are distinctive and separate activities which will require safety and 
regulatory oversight. For the continuous production of hydrogen, regulations governing hydrogen production 
would align with the State which has capable and competent agencies that currently manage safety and 
regulation in personal and process safety as well as environmental impacts. Any new hydrogen production 
facility should be managed in the same manner within these existing agencies (62 Irving Oil). 
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Large-scale storage facilities will be governed by the Control of Major Accidents and Hazards Regulations 2015 
(COMAH) as a minimum. As other countries are currently leading on hydrogen development it would be prudent 
to align with the current trajectory of evolution of known regulation for safety, rather than commencement of 
new bespoke regulation specific to Ireland (63 Islandmagee). 
 
We suggest the Gas Safety Regulatory Framework. The Gas Safety Framework is currently applicable to Natural 
Gas, Liquefied Petroleum Gas (LPG), Compressed Natural Gas (CNG) facilities and supply. It is also applicable to 
Renewable Natural Gas, (RNG) distribution and transmission in the gas network (67 Nephin Energy). 
 
The Port of Cork support the proposal for the development of a hydrogen safety framework to ensure that the 
public safety risks associated with the generation, pipeline transportation and utilization of hydrogen are 
managed to a level that is as low as reasonably practicable (70 Port of Cork). 
 
The Commission for Regulation of Utilities (CRU) would be the most appropriate organisation to oversee the 
safety and regulation of hydrogen in Ireland. It is essential that the CRU work with other organisations to ensure 
they are fully resourced and capable. GNI should be made responsible for the blending of hydrogen into our gas 
network. 
Further, guarantee of origin certificates (GoO) will be required when injecting into the gas network. A single 
authority should be designated with the responsibility for monitoring and distributing GoO Certifications for 
hydrogen, such as the CRU or GNI (85 Cork Chamber). 
 
A number of safety frameworks currently exist in the CRU to deliver the safety regulatory remit set out under 
legislation. There are two primary safety frameworks applied covering the Major Accident Hazard (MAH) risks 
associated with upstream (Petroleum Safety) and downstream (Gas Safety) systems. The management of major 
accident hazard risks is required in industries or utilities where the high consequence events can occur, such as 
aviation, nuclear, chemicals, oil and gas, among others. Emphasis is placed on elimination or prevention through 
precluding or minimizing the likelihood of major accident hazard events and limiting the effects of major 
accidents, since the potential consequences can be catastrophic to life. 
It is inherent that management of MAHs will be vital to the safe design and operations of the hydrogen industry 
in particular if the new fuel is to be utilised by the public and/or using repurposed assets in the public realm. 
Hydrogen blending up to currently envisaged %’s can be accommodated under the current Gas Safety 
Framework, once suitable material changes by undertakings are submitted and accepted. 
Under current legislation the CRU regulates mid-stream natural gas activities (e.g. operation of a distribution 
pipeline) from an economic and safety perspective through Section 16 of the Gas (Interim) (Regulation) Act 2002. 
The extent of the CRU’s safety regulatory remit is limited to the legislative definition of the relevant 
infrastructure.3 This can create an issue as these definitions are often linked to EU Directives that are in place 
primarily for economic rather than safety purposes. As part of the licence application, and set out under 
Conditions of the licence, the Gas Safety Framework requires that a Safety Case is submitted to the CRU. This 
legislative model could also create issues in the event that the operator does not require an economic licence 
from the CRU. 
In addition, the view at EU level, as highlighted in the proposed EU hydrogen and decarbonised gas market 
package, is that there is a need for a flexible economic regulatory framework for hydrogen that develops as the 
market develops. The economic approach differs from what is needed for safety as early establishment of safety 
regulatory certainty provides certainty to stakeholders, thereby enabling and supporting future economic 
development. 
As previously noted, 100% hydrogen would require a new bespoke framework to be developed. All elements of 
the new framework would be developed based on the learnings from previous frameworks and the parallel 
oversight of the new installations with risk decisions and risk outcomes determined. This growing evidential base 
would inform the basis of suitability of the developing framework, where the nature of the market undertakings, 
their capabilities and the consequent risk profiles – are currently unknown. Leveraging from EU countries who 
are significantly more advanced in their decarbonisation hydrogen vectors would also be essential. 
DECC are currently in the process of determining the safety regulatory regime which should be put in place for 
the offshore renewables sector (focussing on offshore wind initially). It is possible in the future that 
production/transportation of hydrogen may occur offshore and therefore it would be prudent to consider this 
possibility whilst developing legislation associated with offshore renewable energy safety regulation such roles 
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and activities are future proofed. Leveraging existing competence and resources of the various departments and 
state agencies should allow for the most robust arrangement to be developed. 
It is inherent that management of major accident hazards will be vital to the safe design and operations of the 
hydrogen industry. The management of major accident hazard risks is required in industries where the high 
consequence events can occur, such as aviation, nuclear, chemicals, oil and gas, among others. Emphasis is 
placed on elimination or prevention through precluding or minimizing the likelihood of major accident hazard 
events and limiting the effects of major accidents, since the potential consequences can be catastrophic. 
Key initial criteria for hydrogen safety framework generation could be:- 

• Providing for the development of a safety framework in collaboration with industry entities and suitable 
bodies, where issues can openly discussed and evaluated 
• Ensuring current public safety thresholds are not exceeded by application of the ALARP principle. 
• Ensuring undertakings have suitable formal safety risk assessments undertaken 
• Ensuring undertakings have in place suitable safety management systems to maintain and monitor 
developed risk profiles 
• Ensuring suitable emergency response functions are in place for the developed risk profile 
• Ensuring the framework continues evolving and undergoing refinement up to the point, where primary 
legislation mandating adherence is put into place and full regulatory formal oversight commences. 

In summary, it is desirable that developments commence from the outset towards establishing a hydrogen 
safety framework all hydrogen technologies and is underpinned by a separate safety focused legislative model 
(86 CRU). 
 
On the basis of its current use in industry, existing health safety and welfare at work regulations should generally 
cover the uses of hydrogen in industrial settings. 
In the case of non-industrial settings, for example, using a fuel with a high relative concentration of hydrogen 
(greater than 20% by volume) directly for residential heating or cooking is more complex. Any such development 
would require a radical change to the way our current (methane) gas distribution system operates. 
It is likely that the equipment specification under ATEX in the current gas installations is based on Gas Group IIB. 
This should be satisfactory up to 20% hydrogen blend with methane by volume. However, if the hydrogen 
concentration exceeds 30% by volume, then a Gas Group IIB +H2 classification may become applicable. This may 
have very significant implications for ATEX rated equipment in such areas and bring with it extensive retrofit 
costs. 
In the case of 100% hydrogen fuel, the appropriate ATEX gas group is IIC. Hydrogen and only a very few other 
gases belong to this group. It is unlikely that existing equipment in gas settings in industry (except any already 
using hydrogen) would have been routinely specified as IIC and most are likely IIA/IIB. In the event of a 
conversion to 100% hydrogen fuels there may be significant implications for equipment retrofit in this area. 
The appropriate regulatory frameworks for widespread deployment of a “hydrogen economy” are not fully clear 
at an international level. On that basis it may be appropriate for the Health and Safety Authority and the 
Commission for the Regulation of Utilities to jointly take a lead in contributing to the direction of international 
thinking in this area and determine in conjunction with industrial and commercial stakeholders the optimum 
regulatory framework for Ireland (87 Engineers Ireland). 
 
Develop a safety framework from natural gas industry (91 Galway Harbour Company). 
 
Gas Networks Ireland agrees with the Consultation document statement: “Hydrogen can be used very safely as 
a fuel with residual risks managed to a level that is as low as reasonably practicable when all necessary standards 
and safety regulatory frameworks and enabling legislative requirements are in place.” 
Although hydrogen has different characteristics compared to natural gas, they are closer in behaviour and risk 
than they are different. The safety framework for hydrogen should be similar to the current natural gas safety 
framework and European Union COMAH Regulations (Control of Major Hazards involving Dangerous 
Substances), based on a goal-setting, safety-case and safety-report approach, and major accident prevention 
policy. The consistent application of the safety parameters should apply to any and all entities along the 
hydrogen value chain, from production, transportation, storage etc., although there may need to be risk-based 
thresholds below which some requirements do not apply as is currently the case for COMAH sites. 
The final approach adopted should include a demonstration that the level of personal and societal risk is as low 
as reasonably practicable that is explicitly accepted by the appropriate safety regulator. GNI will be required to 
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build its case for hydrogen safety. This will be determined through leveraging international experiences like 
those in HyDeploy, UK, existing industry/ academic research studies coupled with GNI specific trials on its own 
gas networks. This will provide the required safety regulatory evidence base to assure our regulatory authorities 
and shareholders that end users can safely adopt green hydrogen blends across the full spectrum of end users 
in Ireland. Small scale trials will greatly assist in this regard to demonstrate the case for hydrogen safety. This 
will be required prior to the introduction of green hydrogen blends into Irish gas networks and end users’ assets 
and appliances. Once small-scale trials are completed, scaling up towards hydrogen clusters should follow, once 
the case for safety has been proven. This approach aligns with the Climate Action Plan 2021, in which GNI was 
tasked with evaluating its own networks as well as assessing the impacts of green hydrogen blends on end user 
appliances. A process of audit and inspection against that demonstration, KPI reporting, reporting of incidents 
(at all levels of the value chain, including end-user incidents), material-change approval, land-use-planning 
oversight, should be put in place. 
The relevant safety regulator should also regulate safety obligations of producers, shippers and suppliers of 
hydrogen, as well as duties of large commercial users (for example power stations). This latter category might 
require a threshold or thresholds below which certain duties do not apply to the point where smaller commercial 
hydrogen users are simply regulated via existing occupational health and safety legislation. 
The Consultation document discusses the legislative changes required to ensure public safety risks associated 
with the “generation, pipeline transportation and utilization of hydrogen” are as low as reasonably practicable 
(ALARP). This is not disputed, but legislation must also cover storage of hydrogen and transportation by other 
means (e.g. road, rail). This may have been deliberately omitted as existing safety legislation covers storage of 
hazardous chemicals and transportation of dangerous goods by road and rail, but in the context of developing 
an almost entirely new hydrogen economy, integrated with renewable electricity generation, such regulation 
should be considered holistically to ensure that interfaces are minimised, standards and requirements are both 
appropriate to the level of risk involved, but also consistent across the full value chain. For example, 
transportation of hydrogen by road should not become preferable to transportation by pipeline simply because 
the safety obligations are less onerous. Similarly, conversion of hydrogen to ammonia or other chemical formats 
for storage or transportation should not circumvent safety obligations simply because the hydrogen is no longer 
in the form of hydrogen gas (92 GNI). 
 
The industry has tested methods for managing the safety of hydrogen and this comes with some 
significant lessons: 

• Understanding of how properties of hydrogen and hydrogen carriers affect potential hazards; 
• Early addition of appropriate risk-reduction in the design stage. Doing so, these measures can result in 
designs that are inherently safer; 
• Full-life cycle maintenance of design intent: safety should not demote over time. 

Effects of hydrogen properties on hazards and hazard management are probably best understood by reference 
to another flammable non-toxic gas that is widely accepted by society: natural gas (or its primary component, 
methane). Understanding on the topic is still developing, but we may concentrate efforts towards the 
differences between hydrogen and natural gas/methane, in both gaseous and liquid form and their properties’ 
comparison and hazardous outcomes. Differences between compressed hydrogen and methane may be found 
in density (release rate, dispersion and gas build-up), ignitability (ignition energy and flammability) and 
combustion (fire and explosion), whether differences between liquid hydrogen and methane may be found in 
temperature (liquefaction) and density (buoyancy and dispersion). 
The CRU has already put in place appropriate licensing, safety and environmental frameworks for the handling, 
transport and storage of molecular energy (gas) in Ireland. As the CRU25 is Ireland’s independent energy and 
water regulator, it has a wide range of economic, customer protection and safety responsibilities in energy and 
water. Specifically, under the Gas Safety Framework, the CRU has the statutory function to: 

• Regulate the activities of gas undertakings with respect to safety. This includes gas network operators and 
gas suppliers; 
• Regulate gas installers with respect to safety; and, 
• Promote the safety of gas customers and the general public with regards to the shipping, supply, storage, 
transmission, distribution and use of natural gas (103 dCarbonX). 
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Ireland needs to ensure that the appropriate safety and regulatory standards are in place across the entire value 
chain. EIH2 recommends that these policies, standards and regulations should be similar to those of the UK, 
Germany and the Netherlands who have led the way in hydrogen safety standard research82. This would also 
lead to a greater harmonisation of standards across the EU which in turn will encourage the trade of hydrogen 
internationally. A necessary step to secure Europe’s energy independence in line with REPowerEU. The safety 
framework for hydrogen internationally remains a critical barrier and is continually developing. The appropriate 
safety framework for the creation of hydrogen facilities will be structured in the following order: 
1. Regulatory requirements. 
2. Irish standards. 
3. EIH2/developer specifications and standards, 
4. International standards. 
5. Service authority standards. 
In the event of a conflict between local laws and regulations and the applicable codes or standards of practice, 
the more stringent criteria will govern (i.e., each item of equipment and section of design for a hydrogen plant 
will comply with one or more of the above codes, but not necessarily with more than one). Where applicable 
national standards do not exist or cannot be applied, other industry recognized international standards and 
recommended practices will be applied. 
A number of key objectives and actions must be undertaken in the design of a national hydrogen safety 
framework: 

• Naming and designate a single authority that is responsible for the regulation, monitoring and 
implementation of a hydrogen safety framework. 
• Name and designate a single authority that is responsible for the monitoring and distribution of GoO 
Certification for hydrogen. 
• Create a list and timetable of International and other national standards and safety regulations 
regarding hydrogen. 
• Monitor for the further development of ISO hydrogen standards that are currently being developed. 
• Safety framework should be prioritised by the projected high demand sectors. 
• Ensure compliance with current safety and sustainability EU regulations such as the ATEX directive 
99/92/EC83 and the EU’s Corporate Sustainability Reporting Directive (104 EIH2). 

 
Safety regulation should be considered holistically along the entire hydrogen value chain to ensure that 
interfaces are minimised, standards and requirements are both appropriate to the level of risk involved, but also 
consistent. The UK Hydrogen Strategy acknowledges the need to provide assurance on quality and safety in the 
early years. As with any nascent technology, rules and regulations will be required to facilitate the expansion of 
the hydrogen market up to 2030.  
The final approach adopted should demonstrate that the level of personal and societal risk is as low as 
reasonably practicable that is explicitly accepted by the appropriate safety regulator. Although hydrogen has 
different characteristics compared to natural gas, they are closer in behaviour and risk than they are different. 
Several key objectives must be considered in the design and implementation of a safety framework for a 
hydrogen economy, these include: 
1. Timetable of policy and legislative changes needed to implement the safety framework and its regulation in 
line with forthcoming EU mandated obligations. There is merit is following the format of other national hydrogen 
strategies and including pre-2025 and post 2025 objectives. 
2. The safety framework for hydrogen should be like the current natural gas safety framework and European 
Union COMAH Regulations (Control of Major Hazards involving Dangerous Substances), based on a goal setting, 
safety-case approach, and major accident prevention policy.   
3. Given the broad range of sectors that will be considered in the introduction of hydrogen safety framework, 
the work programme for introducing legislation for an appropriate safety framework should be prioritised 
according to the projected hierarchy of demand. 
4. The designation of a single authority for the regulation, implementation, and monitoring of the safety 
framework.  
5. Many organisations involved in the production, distribution, transmission, storage, and use of hydrogen will  
likely come under the scope of the EU’s Corporate Sustainability Reporting Directive. Obligated entities will need 
to report on an agreed set of EU standards, which will include safety metrics and providing assurance that safety 
standards are applied.  
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Against the backdrop of developing a hierarchy of demand for hydrogen, the safety framework must consider 
Ireland’s projected demand profile in tandem with timeframes included in proposals for EU legislation. In terms 
of demand, further context regarding the EU’s expected demand profile was provided in the European 
Commission’s Hydrogen Strategy, highlighting hydrogen’s important role in overall EU strategy for energy 
system integration. It foresees the creation of new lead markets concurrently with scaling up of the production 
of hydrogen. These include industrial applications and mobility, which can be gradually developed to use the 
potential of hydrogen cost-effectively.  
Other national hydrogen strategies, including the German Hydrogen Strategy, point to sectors such as air and 
maritime transport or industries in which process-related emissions are unavoidable will be impossible or very 
difficult to electrify, even in the long term. This applies in particular to aviation, parts of heavy-duty transport 
and maritime transport. This is why the fossil input and fossil fuels need to be replaced by renewables-based 
alternatives, for example jet fuel produced through Power-to-X. 
With respect to Ireland’s EU mandated obligations, a number of draft proposals are currently subject to 
discussion by EU legislators. These include the deployment of alternative fuels infrastructure, the so-called 
Alternative Fuels Infrastructure Regulation (AFIR) and the Gas Package. For example, AFIR will introduce new 
mandatory national targets for the deployment of sufficient alternative fuels infrastructure in the EU, for road 
vehicles, vessels and stationary aircraft. The Gas Package (when agreed at EU level) will establish the legislative 
basis for the decarbonisation of gas markets, including a common framework for establishing a hydrogen 
market. As was noted in the explanatory memorandum for the proposed Gas Regulation, barriers exist for the 
development of a cost-effective, cross-border hydrogen infrastructure and competitive hydrogen market. 
Facilitating a common approach in the applicability of a safety framework for hydrogen will be crucial in 
facilitating the uptake of hydrogen production and consumption.  
Notwithstanding differences in existing gas infrastructure in various Member States, the safety framework must 
be based on robust analysis. In the UK, the Department of Business, Energy and Industrial Strategy (BEIS) is 
working with Health and Safety Executive (HSE) and industry to assess the potential for 20 per cent hydrogen 
blending into the gas network, and supporting the development of prototype ‘hydrogen-ready’ appliances such 
as boilers and cookers. It points out that potential users must be able to purchase hydrogen-using equipment, 
with proper assurances about safety and reliability.  Under the UK Gas Safety (Management) Regulations 1996, 
hydrogen content in the gas networks is limited to 0.1 per cent by volume. The UK Hydrogen Strategy cites that 
any deliberate effort to safely blend new gases into the existing gas network therefore requires evidence 
gathering and HSE approval, prior to any live deployment. In the Irish case, the consistent application of the 
safety parameters should  apply to any entity along the hydrogen value chain, from production, transportation, 
storage etc., although there may need to be thresholds below which some requirements do not apply as is 
currently the case for COMAH sites. 
Action 169 (Develop Ireland’s Gas Grid) in Ireland’s Climate Action Plan 2021 has been so important in building 
the foundations upon which to build the safety framework for hydrogen use. The requirement to test the 
technical feasibility of safely injecting green hydrogen blends in the gas grid and to assess the potential for 
energy system integration between the electricity and gas networks including the production, storage and use 
of green hydrogen will form the basis of working towards future obligations, such as the requirement for 
harmonised approach on blending hydrogen into the natural gas system (requirement for TSOs to accept blends 
of 5% hydrogen at Interconnection Points by 2025).  
In looking to the German experience, its hydrogen strategy includes a commitment by the Federal Government 
to revisit and develop the regulatory framework and the technical requirements for the gas infrastructure. For 
example, it will examine whether natural gas pipelines which are no longer needed to transport natural gas can 
be converted into hydrogen infrastructure and investigate whether the compatibility of existing or upgraded gas 
infrastructure with hydrogen can be ensured. 
In the UK, a variety of joint government and industry research, development and testing projects are underway, 
designed to help determine the safety, feasibility, costs and benefits of converting the existing gas grid to carry 
100 per cent hydrogen. The German Hydrogen Strategy aims to its existing transport and distribution 
infrastructure and continue to ensure that the use of hydrogen applications is safe. This includes building and 
expanding a dedicated hydrogen network. 
With respect to hydrogen storage, notwithstanding the differences in gas storage infrastructure between Ireland 
and Great Britain, the UK government is promoting further research and innovation to increase the efficiency 
for hydrogen storage, develop the viability of more energy dense options at a variety of scales, and understand 
the safety and environmental impacts of different storage options. 
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With respect to the development of a safety framework for a hydrogen economy, efforts to integrate electricity, 
heat, and gas infrastructure must be considered. For example, the Germany Hydrogen Strategy includes the aim 
is to shape the planning, financing, and the regulatory framework in a way that makes it possible to coordinate 
these different parts of the infrastructure and develop them as required in line with the needs of the energy 
transition and in a cost-efficient way. The safety framework should also develop along these lines. 
To date, Clean Hydrogen Joint Undertaking  (formerly the Fuel Cells and Hydrogen Joint Undertaking – FCH JU) 
established the European Hydrogen Safety Panel (EHSP) in 2017. It has two main objectives: to address hydrogen 
safety as well as disseminating knowledge and a safety culture in the hydrogen value chain. This group could 
have important learnings for developing early stage safety frameworks.  
Supporting policy and activity: what needs to be in place to deliver? 

 Early 2020s (2021-2024)  Mid-2020s (2025-2027) 

 

- Networks delivered through 
existing regulatory and legal 

framework  
- Regulatory signals (e.g. H2 

readiness) in place  
- Wider standards (e,g. safety and 

purity) updated/in place    - 
Critical first-of-a-kind deployment 
barriers addressed - Planning and 

permitting regimes in place 
- Necessary regulations, codes 

and standards addressed and in 
place 

- Initial network regulatory and 
legal framework in place including 

potentially blending - Initial 
system operation in place  

- Further deployment barriers 
addressed – purity, installation, 

equipment  
- Gas billing methodology in place 

- Framework in place enabling 
cross-border pipeline/ shipping 

trade  
- Regulatory framework adapted 

as market matures 
The UK Hydrogen Strategy includes a clear timeline of activities, including an update to safety standards as 
necessary in the early 2020s.  
Through the Commissioner for Regulation of Utilities (CRU), Ireland already has put in place appropriate 
licensing, safety and environmental frameworks for the handling, transport and storage of molecular energy 
(gas). As the CRU is Ireland’s independent energy and water regulator,  it has a wide range of economic, customer 
protection and safety responsibilities in energy and water. Specifically, under the Gas Safety Framework, the 
CRU has the statutory function to: 
● Regulate the activities of gas undertakings with respect to safety.  This includes gas network operators 
and gas suppliers; 
● Regulate gas installers with respect to safety; and, 
● Promote the safety of gas customers and the general public with regards to the shipping, supply, 
storage, transmission, distribution and use of natural gas. 
With this comprehensive experience in all aspects of molecular energy licensing, transport and storage, including 
safety, it would be wholly appropriate that the remit of the CRU is properly expanded such that it is nominated 
by the Irish government as hydrogen safety regulator, charged with responsibility for the development, 
implementation and oversight of the hydrogen safety framework, including certification (118 Hydrogen Ireland 
Associations). 
 
Ultimately, societal demand for decarbonisation will be the driver for development of power-to-X technologies. 
To deliver this, policymakers -in Ireland and globally -must support this development by incentivising the shift 
to renewable hydrogen and e-fuels to help create and increase demand, by supporting the development of 
technology at scale, and by removing regulatory hurdles for power-to-X. Quality, health, safety, security and 
environment are core to the ethos and operations of 0rsted. Safety and regulation should be developed in 
partnership with industry to ensure it is fit for purpose, relevant and applicable to this fast-evolving facet of the 
renewable energy sector. It is important to ensure consistency across EU member states to stimulate a market 
of scale and to ensure compatible frameworks are put in place by Member States. In general, we recommend 
that the Irish Hydrogen Strategy is finalised on the back of the EU's Hydrogen Strategy, so as to ensure that we 
align with the European policy approach. To take final investment decision on first-mover projects, regulatory 
and legal certainty is required as soon as possible. We note the EU Commission's intention to not only define 
renewable hydrogen, but also further processing steps which would be expected to be transposed into Irish law. 
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Where possible, regulation for hydrogen should utilise the structures and legal instruments in place to facilitate 
other renewable technologies (119 Ørsted). 
 
Through the Commissioner for Regulation of Utilities (CRU), Ireland already has put in place appropriate 
licensing, safety and environmental frameworks for the handling, transport and storage of molecular energy 
(gas). As the CRU48 is Ireland’s independent energy and water regulator, it has a wide range of economic, 
customer protection and safety responsibilities in energy and water. Specifically, under the Gas Safety 
Framework, the CRU has the statutory function to: 

• Regulate the activities of gas undertakings with respect to safety. This includes gas network operators 
and gas suppliers 

• Regulate gas installers with respect to safety 

• Promote the safety of gas customers and the general public with regards to the shipping, supply, 
storage, transmission, distribution and use of natural gas. 

With this comprehensive experience in all aspects of molecular energy licensing, transport and storage, including 
safety, it would be wholly appropriate that the remit of the CRU is properly expanded such that it is nominated 
by the Irish government as hydrogen safety regulator, charged with responsibility for the development, 
implementation and oversight of the hydrogen safety framework, including certification (121 ESB). 
 
It is important to note that hydrogen is already being produced at sites in Ireland specifically BOCs hydrogen 
production facility in Dublin and at the Whitegate refinery in Cork. Safety frameworks, therefore, already exist. 
Focus should be on defining technical standards for new parts of the value chain beyond production 
(transportation, storage, conversion). Technical standards for hydrogen derivatives (e.g. ammonia, synthetic 
fuels) must be defined, along with safety standards for new hydrogen carriers. Ireland must ensure that the 
appropriate safety and regulatory standards are in place across the entire value chain. SSE would recommend 
that Ireland aligns itself with international standards, including those laid out in countries such as the UK, 
Germany, and the Netherlands. Harmonisation of standards across the EU in particular will encourage the trade 
of hydrogen internationally and set Ireland on an equal and competitive footing with other countries. In the 
design of our national hydrogen safety framework, the naming and designation of a single authority that is 
responsible for the regulation, monitoring and implementation will be vital as further discussed below.  
SSE Recommendation: Ireland should align with international safety standard and designate a single national 
authority for the regulation, monitoring and implementation of hydrogen in Ireland (123 SSE). 

 

40 WHAT STATE BODY SHOULD BE NOMINATED AS THE HYDROGEN SAFETY REGULATOR, 
CHARGED WITH RESPONSIBILITY FOR THE DEVELOPMENT, IMPLEMENTATION AND OVERSIGHT 

OF THE HYDROGEN SAFETY FRAMEWORK FOR THE VARIOUS ELEMENTS OF THE FUTURE 

HYDROGEN ECONOMY? 

The EU Repower Plan proposals regarding the fast tracking of renewable energy projects should be adopted 
without delay as should the proposals for planning and consenting reform laid out in the National Security Energy 
Framework, In addition, the establishment of a Delivery Taskforce to accelerate the development of offshore 
wind should also be instituted without delay in order to assist with the timely delivery of offshore wind 
developments and with the coupling of green hydrogen and which would be of enormous benefit in terms of 
whole system decarbonisation (7 Source Energie). 
 
Gas Networks Ireland (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber of Commerce and 
Industry). 
 
The Health and Safety Authority (HSA) is responsible for identifying Upper and Lower tier Seviso sites in Ireland 
(S.I. No 209 2015). The HSA, as the nominated central competent authority is charged with the enforcement of 
these regulations. Hyrdogen is listed in the Seveso Regulations for which the lower tier threshold is 5 tonnes (15 
EPA). 
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The cross sectoral structure of the Hydrogen economy requires that the existing regulators are used, though 
they need serious reform and reinforcement as is evidenced by the current crises in power generation (22 
Aergaz). 
 
The Health and Safety Authority should be nominated as the hydrogen safety regulator in Ireland. Guidance 
documents published by BCGA, EIGA and in some cases also NFPA and EI, would provide the accepted Codes of 
Practice for the regulator to inspect against (27 BOC). 
 
The CRU oversees the existing fuel oil Safety Frameworks, while also regulating the Gas and Electricity network 
(29 Chambers Ireland). 
 
The National Standards Authority of Ireland (NSAI) would be well placed to develop the regulation of hydrogen 
under their current remit of the Gas Technical Standards Committee (GTSC). 
The GTSC's scope of work covers all aspects of the supply and usage of natural gas, liquefied petroleum gas, 
liquefied natural gas, renewable gas and hydrogen. GTSC members contribute their knowledge and expertise on 
a voluntary basis and advises the NSAI on what Irish standards and Codes of Practice are necessary for products 
and processes used in the gas industry, with regard to safety. The GTSC also supports the development of 
European and International Organisation for Standardisation (ISO) gas related standards. Alternatively, due to 
the scale and importance of safe operations around hydrogen, a specific new body could be established as the 
hydrogen safety regulator in Ireland (30 CIE). 
 
Regarding what state body should be nominated as the hydrogen safety regulator, charged with responsibility 
for the development, implementation, and oversight of the hydrogen safety framework for the various elements 
of the future hydrogen economy? The Health & Safety Authority for the assessment / safety approvals and the 
Commission for the Regulation of Utilities for thE development of the safety framework - ideally an SLA between 
the two organisations setting out roles / responsibilities and agreed intervention and assessment practices. 
Department of the Environment, Climate and Communications. There is a role for the Department of Transport 
and for Sustainable Energy Authority of Ireland (SEAI). Relevant ISO & EN standards relating to hydrogen 
production, quality, storage, transmission, distribution and the ATEX regulations on products suitable for use in 
flammable atmospheres. This would ensure best practice and best available technologies are fundamental to 
the development of this industrial sector in the State (34 DAA). 
 
Safety regulator should be as existing for gas (36 DP Energy). 
 
The Health and Safety Authority (HSA) is the only appropriate hydrogen safety Regulator (43 Energia; 55 and 56 
Hydrogen Utopia International). 
 
We suggest The Commission for Regulation of Utilities (CRU). The CRU currently fulfills this role for Natural Gas, 
LPG, CNG and RNG (67 Nephin Energy). 
 
Initially, it is important to understand two key aspects, firstly the likely configuration of hydrogen infrastructure 
and secondly the impact of the determination of the safety regulation landscape. Hydrogen infrastructure and 
its steps for growth nationally cannot defined to any great detail at this time. However, what can be confirmed 
is be that it will not be a top-down configuration from generation/extraction through transfer as an energy 
carried to utilisation, as natural gas is today (see figure 1). Hydrogen generation will most likely be done in a 
more dispersed manner reflecting various locations of curtailed wind generation. Early utilisation appears to be 
focused on sectors such as HGV transportation. The final configuration of the hydrogen market/economy will 
most likely not be manifested until the final decarbonisation step (ie. the national gas transmission system, see 
figure 2). Thus, early hydrogen infrastructure will most likely be fragmented but should allow for future 
connection and therefore consistency of safety regulation from the outset is more important than ever.  
The CRU from a safety regulatory perspective would view hydrogen as an energy vector. This means that any 
hydrogen safety framework developed would be based upon a set of fuel specific activities determined by 
DECC/other departments and nominated to a suitable safety regulator.  
It is the recommendation of the CRU that splitting or duplicating nominated safety regulator roles across the any 
of the activities listed, should be avoided if at all possible. At present, th overlap and regulatory body interfaces 
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of dual safety regulators on infrastructure for natural gas , results in an elevated risk of contrary direction and 
complex expectations for th undertakings. In addition, it would be preferable to minimise the number of 
interfaces between each of the activities (see figure 2) for the same reasons.External to any potential remit 
covered under a hydrogen safety framework it should be noted the Gas Safety Team within the CRU already 
fulfils a remit under the Alternative Fuels Directive– S.I. 647/2018 - European Union (Deployment of Alternative 
Fuels Infrastructure) (no. 2) Regulations 2018. This remit includes regulatory oversight of specific aspects of 
public hydrogen refuelling stations including fuel quality/purity, equipment specifications and site 
labelling/public information. The Energy Safety Division within the CRU currently has a remit includes oversight 
of activities with the following characteristics:  
• Major Accident Hazards  
• Permissioning regulatory regime  
• Public safety associated with gas infrastructure  
• Safety regulation associated with pipeline networks  
• Public refuelling station safety- Compressed Natural Gas (CNG)  
• Domestic gas safety 
• Natural gas extraction offshore petroleum activities  
• Undersea interconnector safety  
• Natural gas Storage  
The above competencies align with a large number of the outlined activities associated with the new hydrogen 
economy. It should also be recognised that the above list is not aligned with all new hydrogen activities e.g. ADR 
regulations for road transportation. However, we feel that it is important to highlight the application of a 
permissioning regime would be essential for publicly accessible assets for the implementation of this new energy 
vector. The pathway for development of a hydrogen safety framework as purposed would require the 
identification of which activities the CRU would be nominated to oversee. This pathway would contain a step 
accumulation of voluntary guidelines per activity based on collaboration with undertakings, industry 
development and timelines. These guidelines are informative elements which would add to peer regulator 
review and gas safety framework lessons learnt, to develop the new hydrogen framework. 
It would be our intent to finalise a hydrogen safety framework at a suitable point of market maturity to enable 
primary legislation for hydrogen safety regulation to be enacted. At this point, safety regulation for hydrogen 
activities would be formalised. The nomination of hydrogen safety regulatory agency/agencies for the activities 
outlined would enable the CRU and industry to work together at an early stage regarding expectations around 
safety. This will support mitigation of risk until statutory clarity has been gained and is similar to the approach 
adopted in the UK. Early action is necessary to ensure that opportunities for engagement with new entrants are 
not missed. Early engagement will allow for clarity in the concept/design phase for potential entrants around 
public safety expectations and will support improved and more effective safety outcomes (86 CRU). 
 
As outlined above the Health and Safety Authority is the current safety regulator for the industrial application 
of hydrogen. There is no immediate need to change this. 
The Commission for the Regulation of Utilities is the current agency responsible for licensing of gas transmission 
and distribution systems. There is no evident need to change this to address a move to partial blending (up to 
20% by volume) of hydrogen into the existing methane gas pipeline network. 
In the event of deployment of hydrogen methane blends greater than this, up to and including 100% hydrogen, 
it is expected that the Commission for Energy Regulation would by then have established the necessary 
hydrogen-specific expertise to act as the regulatory agency for such developments. There is no evident case for 
establishing a separate regulator for this situation. It is likely that there will be an evolution of the current 
methane gas grid with increasing amounts of hydrogen injection over time, up to 20% by volume; and separate 
isolation and repurposing of specific network segments for 100% hydrogen. There is also potential for 
deployment of de novo 100% hydrogen infrastructure, especially including very large-scale storage in single sites 
(100GWh+). All of this will need to be proactively anticipated and supported by the recruitment of additional 
dedicated expertise by the regulator (87 Engineers Ireland). 
 
Gas Networks Ireland advocates that all functions of the development, implementation and oversight of the 
hydrogen safety framework for the various elements of the future hydrogen economy should be carried out by 
one state entity nominated as the hydrogen safety regulator. As the hydrogen economy is predicted to develop 
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quickly over the coming decade and beyond, the hydrogen safety regulator should be sufficiently resourced to 
enable timely decision-making. 
Under the current regulatory frameworks for safety, the Health and Safety Authority (HSA) regulates some safety 
elements of industries that will be involved in the hydrogen value chain (e.g. renewable electricity generation, 
high voltage electricity transmission, production and storage of chemicals and fuels such as hydrogen, 
occupational health and safety, safe use of chemicals and fuels etc.) and the 
Commission for Regulation of Utilities (CRU) regulates others (e.g. transportation of natural gas by pipeline, 
regulation of domestic (and some commercial) gas installers and electrical contractors). 
The application of such an approach to a future integrated energy/ hydrogen value chain will, however, 
inevitably create boundaries and differences in approach that may be to the detriment of both the hydrogen 
industry, but also to the general public. A single regulator with safety oversight of the entire integrated energy/ 
hydrogen value chain is considered a more practical proposition for 
all stakeholders. A single hydrogen safety regulator covering all elements of the hydrogen value chain must be 
suitably resourced in renewable electricity generation, high voltage electricity transmission, manufacturing and 
production, including of hazardous material such as fuels and chemicals. It should also have competency in 
storage, road transport, rail and pipeline transportation of fuels/hazardous substances and their ultimate use by 
end users, particularly pertaining to industry if hydrogen is to be predominantly an industrial rather than 
domestic fuel. This may require changes to the regulatory status quo whereby safety regulation of different 
aspects of industries that will be involved in the hydrogen value chain are, at present, the remit of separate 
regulatory entities. The chosen regulator should be required to publish transparent guidance and criteria for 
duty-holders in relation to regulatory processes, particularly safety-case type submissions, assessments and 
approvals. The commercial and allied regulatory aspects are equally as important as the technical and safety 
considerations: Unless hydrogen producers can be paid for their product and hydrogen users can afford to buy 
it then hydrogen will not be a commercially viable proposition and will therefore be unlikely to be developed in 
such a way as to contribute significantly to the decarbonisation of the Irish economy. It is critical, therefore, that 
the production, sale, transportation, storage and usage of hydrogen are regulated (commercially) in a fair and 
transparent way. Furthermore, since hydrogen will likely be produced from renewable electricity, its commercial 
regulation must be considered holistically as part of the overall commercial regulation of an integrated energy 
system. As is currently the position in the UK, the commercial and safety regulatory functions of the energy 
industry do not necessarily need to be held by the same entity and indeed there may be advantages to this (92 
GNI). 
 
With this comprehensive experience in all aspects of molecular energy licensing, transport and storage, including 
safety, it would be wholly appropriate that the remit of the CRU is properly expanded (with appropriate 
increases in manpower resources) such that it is nominated by the Irish government as hydrogen safety 
regulator, charged with responsibility for the development, implementation and oversight of the hydrogen 
safety framework, including certification (103 dCarbonX). 
 
In Line with the European Standard EN16235:2013+A1:201584 and the updated RED II there is a legal obligation 
for electricity suppliers to provide information regarding the carbon emissions emitted from all aspects of the 
energy supply chain. These certificates are to be issued by a member state or by a representative body. The CRU 
(Commission for Regulation of Utilities) would be the most appropriate or else an independent standardising 
body for hydrogen would need to be established. However, it is abundantly clear that the CRU will need further 
resources and funding to successfully oversee Irelands hydrogen economy. GNI will manage the blending of 
hydrogen into our gas network as they are the most appropriate. These entities would be responsible for the 
distribution, recording and managing of GoO certificates (104 EIH2). 
 
As outlined above, all functions relating to the development, implementation, and oversight of the hydrogen 
safety framework for the various elements of the future hydrogen economy should be carried out by one state 
entity nominated as the hydrogen safety regulator. 
Recital 47 in the proposed Gas Directive introduces time limits for consenting and authorisation to allow the 
deployment of hydrogen production facilities and infrastructure at an adequate pace. While it specifically relates 
to consenting, it includes useful guidance as to expected development timelines. The suggestion that Member 
States report on its ability to meet these timelines, and the appointment of an administrative contact point 
(intended to reduce complexity for developers and increase efficiency and transparency) will also assist in 
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securing finance for investment for the deployment of hydrogen and the associated infrastructure (recital 48). 
Article 7 of the revised Directive suggests an authorisation period of no longer than two years for projects to 
progress through all relevant procedures. Paragraph 3 permits an extension of up to one year, to be justified on 
the grounds of “extraordinary circumstances”. Article 7 introduces a number of obligations on Member States 
to ensure that the existing authorisations under national law for the construction and operation of natural gas 
pipelines and other network assets also apply to pipelines and network assets for transport of hydrogen. 
Therefore, the safety framework must complement the objectives as set out in this section of the proposed Gas 
Package.  
If different elements of the safety framework were to sit with different entities, this inevitably creates 
boundaries and differences in approach that would be to the detriment of both the hydrogen industry, but also 
to the general public.  A single regulator is a far more attractive proposition for all stakeholders. 
As the hydrogen economy is predicted to develop quickly over the coming decade and beyond, the hydrogen 
safety regulator should be sufficiently resourced to enable timely decision making (118 Hydrogen Ireland 
Associations). 
 
Regulation should be undertaken by a competent, well-resourced body that can deliver timely decisions to 
enable the sector to scale (119 Ørsted). 
 
DECC and EPA (120 Hexicon). 
 
Through the Commissioner for Regulation of Utilities (CRU), Ireland already has put in place appropriate 
licensing, safety and environmental frameworks for the handling, transport and storage of molecular energy 
(gas). As the CRU49 is Ireland’s independent energy and water regulator, it has a wide range of economic, 
customer protection and safety responsibilities in energy and water. Specifically, under the Gas Safety 
Framework, the CRU has the statutory function to: 

• Regulate the activities of gas undertakings with respect to safety. This includes gas network operators 
and gas suppliers 

• Regulate gas installers with respect to safety 

• Promote the safety of gas customers and the general public with regards to the shipping, supply, 
storage, transmission, distribution and use of natural gas. 
With this comprehensive experience in all aspects of molecular energy licensing, transport and storage, including 
safety, it would be wholly appropriate that the remit of the CRU is properly expanded such that it is nominated 
by the Irish government as hydrogen safety regulator, charged with responsibility for the development, 
implementation and oversight of 
the hydrogen safety framework, including certification (121 ESB). 
 
Key for industry is not who is appointed but that someone is appointed. For the GH2 project we are currently 
dealing with CRU and HSA, but it will be important to understand who has decision making and direction powers. 
European and Global standards exist and we need to avoid unnecessary delays by developing new Irish 
standards.  
SSE Recommendation: Ireland should appoint a single state body responsible for hydrogen safety (123 SSE). 

 

41 WHAT INTERNATIONAL STANDARDS WILL BE NECESSARY FOR PRODUCTS AND PROCESSES USED 

IN THE HYDROGEN INDUSTRY, PARTICULARLY IN REGARD TO SAFETY? WHAT STANDARDS 

SHOULD BE ADOPTED IN IRELAND AND WHY? 

COMAH (Control of Major Accident Hazards) (12 Atlantic Economic Corridor Business Forum; 14 Sligo Chamber 
of Commerce and Industry). 
 
You should fully consider , as appropriate, the requirements of Strategic Environmental Assessment Directive 
(S.I. 435 of 2004 as amended) and the Habitats Directive, early in the planning process. We also refer you to the 
EPA synthesis report on developing a strategic Environmental Assessment Methodologies (SEA) FOR Plans and 
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Programmes in Ireland  (and the pre-screening check contained within) to assist you in considering whether SEA 
is necessary for the plan (15 EPA). 
 
The development of both EU and International hydrogen related standards are underway in their early stages, 
which are actively monitored by all NSAI GTSC committees including participation on the various CEN European 
working groups for hydrogen. There are hydrogen specific standards committees and standards committees 
related to gas which are intended to incorporate hydrogen. All EN standards are nationally adopted as I.S. EN 
standards. CEN/TC 234 published a technical report detailing the consequences of hydrogen in the gas 
infrastructure and identified related standardisation needs. The current EN gas standards are being currently 
reviewed for the implication for hydrogen blending by the following CEN TC 234 working groups.  
In addition, hydrogen standardisation requests issued by the European Commission are being closely monitored 
by the NSAI GTSC committees. Most recently, a standardisation request was issued to identify the need for a 
new European standard containing technical specifications for a unified solution for hydrogen refuelling points 
dispensing compressed (gaseous) hydrogen for heavy duty vehicles. This new standard shall be developed based 
on the standards EN ISO 17268:2020 on gaseous hydrogen land vehicle refuelling connection devices and EN 
17127:2018 on outdoor hydrogen refuelling points dispensing gaseous hydrogen and incorporating refilling 
protocols. NSAI /TC6 “Use of gaseous fuel in vehicles” has appointed experts to follow this new work. 
 All EN standards are nationally adopted as I.S. EN standards. This includes European adopted International 
standards, such as I.S. EN ISO 17268 Gaseous hydrogen land vehicle refuelling connection devices. Where an ISO 
standard that has not been adopted at European level but has been nationally recognised within industry and 
subject to NSAI review, NSAI may nationally adopt international documents i.e. I.S. ISO xxx. Table 8 outlines a 
current list of nationally adopted EN hydrogen related standards. Please note this list is non exhaustive and NSAI 
will continue to monitor developments in order to keep updated regarding the standardisation needs of the 
hydrogen industry. It is important to note that the timing of European Standardisation Requests could be an 
issue to ensure the demands of the hydrogen sector in Ireland are met. If there are specific Irish market 
requirements, there is an option to compliment EN standards with revised Irish standards providing there is no 
conflict with the scope of the European standard (18 NSAI). 
 
The forthcoming European framework will deliver this, in Germany they currently use 55TWh of Hydrogen per 
year, the European framework will be comprehensive. We should adopt the highest standard of our biggest 
potential customer (22 Aergaz). 
 
Consistent application of EU and UK standards and Codes of Practice in Ireland would be beneficial to the 
standardisation and development of industrial solutions. Appropriate safety Codes of Practice would include: 

• BCGA CP33 The bulk storage of gaseous hydrogen at users’ premises. Revision 1: 2012 
• BCGA CP41 The design, construction, maintenance and operation of filling stations dispensing gaseous 
fuels. Revision 2: 2018 
• EIGA document 15/20 Gaseous hydrogen installations 
• EIGA document 211/17 Safe location of hydrogen vents 
• EI-19 Model Code of Safe Practice Part 19: Fire precautions at petroleum refineries and bulk storage 
installations 
• NFPA 2 Hydrogen technologies code. This American standard is a useful addition to the less specific EI-
19. 
• Process safety related standards IEC 61508/61511 
• IEC 60079-10-1 (Hazardous areas classification for flammable gases) is broadly very useful however 
there have been challenges with this standard relating to determining hazardous volume calculations 
that should be considered if adopted. 

Various standards are applicable to hydrogen installations, including: 
• ISO 14687 (all parts) hydrogen fuel quality 
• ISO 19880 (all parts) gaseous hydrogen fuelling stations 
• ASME B31.12 is a piping standard specific to hydrogen applications. 

BOC recommends the above suit of standards are considered and applied in order that hydrogen developments 
are installed to a consistent standard by all parties engaged in the Industry, thus leading to safe installations. In 
a fledgling industry it is essential that it is not damaged as a result of safety standards being bypassed (27 BOC). 
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We should follow the European Standards as that is where our primary clients will be (29 Chambers Ireland). 
 
The ISO has developed a series of relevant hydrogen standards that could be used as the basis of safety and 
production standards in Ireland, including ISO/TC 197 Hydrogen technologies and ISO 19880-1:2020 Gaseous 
hydrogen — Fuelling stations (30 CIE). 
 
Standards to be based upon relevant gas standards updated as appropriate (36 DP Energy). 
 
Hydrogen safety is of paramount importance across the entire value chain of the hydrogen economy given the 
risk posed to property and life. In this context, health and safety is a barrier to entry which should never be 
compromised for the sake of market development. A stringent approach to standards and safety frameworks is 
necessary in order for hydrogen development to obtain the social license from which it can play a vital role in 
the future energy system. At this early stage of the hydrogen economy, it is extremely important that Ireland's 
lack of experience in hydrogen delivery is recognised, and that a formal process for understanding the 
development and applicability of hydrogen standards in other jurisdictions is carried out. Whilst implementing 
best practice from more advanced hydrogen markets is generally recommended, it is specifically valuable in the 
health and safety domain. 
Based on Energia’s market leading green hydrogen experience in Northern Ireland (the first project of its kind 
on the island), we know first-hand how complex and important hydrogen safety is. There are over 1,000 
international standards for products and processes used in the hydrogen industry for safety. These range from 
hydrogen specific standards to standards for supporting equipment and utilities (electrical, C&I, mechanical, 
civils, risk management, etc.). Generating a list of applicable standards is difficult since the applicability of 
standards is project and equipment specific. There will also be a number of overlapping standards, and the 
decision process on which standard to use is important. At a high level, it is difficult to decouple other disciplines 
from safety as the containment (mechanical), instrumented systems (C&I), power supplies (electrical), etc. are 
an integral part of ensuring that the installation is safe, hence the long list of potentially applicable standards. 
The complexity and importance of hydrogen standards and safety frameworks cannot be overstated. Whilst 
competencies and knowledge across many areas of new products and technologies can be developed in parallel 
with market development, this is absolutely not the case for hydrogen safety. A high level of demonstrated 
competence in hydrogen project development should be a prerequisite for early-stage hydrogen project support 
qualification (43 Energia). 
 
Continue to support the NSAI in national standard development and in having input on the related EU standards 
development (47 Fingleton White). 
 
There are existing standards that can be adopted, for example ISO/TC 197 and ISO/TC 22/SC 37 are two 
committees focused on standards of hydrogen and fuel cell vehicles. ISO/TC197 is specialises in the field of 
systems and devices for the production, storage, transport, measurement, and use of hydrogen. ISO/TC22/SC 
37 is concerned with electrically propelled road vehicles, electric propulsion systems, related components and 
their vehicle integration. IEC Technical Committee IEC/TC 105 is developing standards for fuel cell technologies 
for all fuel cell (FC) types and various associated applications, including stationary FC power systems for 
distributed power generators and combined heat and power systems, transportation, auxiliary power units, 
portable FC power systems and micro FC power systems (55 and 56 Hydrogen Utopia International). 
 
We would defer to the NSAI for advice in this area. 
Production of grey hydrogen is an established industry with multiple standards and safety regulations in 
existence. However, there are no agreed standards for the use of hydrogen in the gas grid, buildings and home 
heating and whilst standards associated with road transport exist, these can differ from region to region and are 
not harmonized. The EU has a number of initiatives on standards (e.g., HySafe 
and the International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE)) and the UK HSE Science 
and Research Centre also has a number of programs ongoing (67 Nephin Energy). 
 
One thing that this consultation has not mentioned is the need for tradeable certificates of origin for green 
hydrogen which RWE believes are necessary and should use a ‘book and claim’ chain of custody system (72 
RWE). 
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Hydrogen is a new energy vector which will require a wide range of technical standards for each sector on which 
is applied. The technical innovation for use of hydrogen as a fuel is currently located in Europe (e.g. Germany) 
the US and the Far East. Therefore, the new industry development for particular areas such as large scale 
electrolysis or hydrogen compression will result in this information being manifested in new EN/ISO standards. 
This category of standards would be appraised by the NSAI for adoption as IS standards as necessary. 
The next category of standards are a function of hydrogen and its utilisation in fuel cell electric vehicles or other 
specific sectors such aviation, marine or power generation. These standards will ideally be globally applied. 
Examples of these would be the hydrogen quality for use in fuel cell vehicles, where the automotive sector will 
determine minimum user specifications Again, these would be manifested in EN/ISO standards for NSAI 
appraisal and adoption. 
There is a category however which currently covers the design, construction and maintenance requirements of 
our natural gas assets such the transmission and distribution systems. Should hydrogen be adopted as an energy 
carrier in repurposed assets, equivalent standards would need to be generated and adopted. This will require a 
large body of background work and oversight from the technical committees of NSAI. 
The CRU technical inspectors play an active role across several NSAI technical committees and would contribute 
as circumstances require. Adherence to IS standards provides technology specific safety elements or suitable 
safety methods, and a firm basis for major accident hazard safety regulation. Thus, it is encouraged by the CRU 
in its current role as a safety regulator. It should also be noted that adopting EN/ISO standards may often entail 
the selection or development of national annexes to account for national or environment conditions (86 CRU). 
 
As cited above, these standards are not necessarily yet sufficiently developed. Areas of specific importance 
include: 

• Updated ATEX standards for equipment using hydrogen in various mixes with methane up to and 
including 100 % hydrogen systems. 
• Combustion equipment at both industrial and domestic levels will require specific standards for high 
hydrogen/methane blends to assure safe operation and maintenance prevails. In the context of the single 
EU market, these standards will be driven centrally by the EU. 
• Should the UK situation diverge from EU regulations that may complicate the situation for Ireland as a 
lot of our current natural gas equipment is likely to have been designed and built in the UK. Close co-
operation with the UK should be fostered to ensure that divergences in standards do not have a negative 
impact on hydrogen deployment in Ireland. 
• Building safety standards may also be impacted. Methane is lighter than air and therefore ventilation 
at high level is desirable. In the case of Liquefied Petroleum Gas, which is heavier than air, current 
buildings are more likely to be ventilated at lower levels where LPG is used. In the case of widespread 
hydrogen deployment, where LPG in particular is no longer used, changes to ventilation systems to 
prevent build up of hydrogen at higher levels in boiler and other areas may be required. 

It is too early to state precisely which standards should be adopted in Ireland as our gas equipment 
manufacturing base in small. Ideally, as outlined above, a common approach between the EU and UK should be 
developed so that Ireland can continue to use UK supplied equipment and spares as the evolution to widespread 
hydrogen deployment takes place over time. It will be important for Ireland to be at the centre of these 
discussions as this issue may prove to be an unanticipated impact of BREXIT, having significantly distinct 
implications for Ireland relative to other EU states. 
Additional Comments on hydrogen safety and regulation: Hydrogen Permeation: Hydrogen by its nature as the 
smallest molecule can permeate materials relatively easily as some of the hydrogen molecules disassociate to 
atomic hydrogen. It can also induce hydrogen embrittlement in some steels in certain conditions. It is therefore 
very important that this be factored into the design of hydrogen containment systems. There may be 
appropriate solutions involving specialist linings or coatings. This is beyond the scope of the current submission 
but should be considered as another complicating factor in the conversion of existing systems to methane-
hydrogen blends or 100% hydrogen applications. 
Training: Safe deployment of hydrogen technologies will depend critically on the 
appropriate training of relevant personnel. It will be important for relevant agencies to take active steps to make 
available, and promote such training.40 
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Public perception: There is a risk that public perception of hydrogen safety could prove to be a significant 
obstacle to wider deployment. The loss of the Airship Hindenburg in 1937 in New York as a result of a 
catastrophic hydrogen fire arguably conditioned the public at that time into a belief that hydrogen is an 
intrinsically dangerous material. It is recommended that this issue be taken very seriously. It may be appropriate 
to develop a proactive information campaign to explain the emerging use of hydrogen in the context of a very 
well- regulated framework to assure public safety at all stages in its deployment, as, of course, has already been 
the case for safe and widespread use of other gaseous fuels. This should include the issues of planning and land 
use conditions for hydrogen systems at transmission and distribution levels to ensure that the public 
understands on the one hand the nature of the risks, but also the mitigation measures which ensure that 
equipment failures will be adequately and appropriately protected against (87 Engineers Ireland). 
 
A simple but useful step would be Ireland to publish and update CO2e factors for all energy and fuel sources in 
lay person terms, the current SEAI Factors page (https://www.seai.ie/data-and-insights/seaistatistics/ 
conversion-factors/) is impenetrable to non-technical readers and delays decision making at every level. 
Please copy UK https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors- 
2021 and include all possible fuels e.g. Hydrogen now. 
NB the expertise available to FTAI know that the factors an dprojections out to 2030 are available via SEAI PSMR 
but these are not citeable, a open link to factors and methodology is needed now (90 FTAI). 
 
European and Irish gas infrastructure technical standards will need to be updated to provide for blends of natural 
gas and hydrogen and for 100% hydrogen. National Standards Authority of Ireland (NSAI) and the European 
Committee for Standardisation (CEN) are actively engaged in a standardisation programme related to necessary 
safety and technical standards required for hydrogen. Standards related gas infrastructure participation in the 
hydrogen standards development activities, by Irish gas industry experts and academia, is via the Gas Technical 
Standards Committee (GTSC) of the NSAI. In addition, hydrogen standardisation requests issued by the European 
Commission are being closely monitored by the NSAI GTSC committees. Gas Networks Ireland supports the 
NSAI’s submission to this section of the consultation. 
In the EU legislative proposal Hydrogen and Gas Markets Decarbonisation Package, Article 20 states 
“Transmission system operators shall accept gas flows with a hydrogen content of up to 5% by volume at 
interconnection points between Union Member States in the natural gas system from 1 October 2025, subject 
to the procedure described in Article 19 of this Regulation”. While Ireland is not directly connected to a Union 
Member State, it is connected indirectly via the UK (which in any case has confirmed that it will align with this 
ambition), so this timeframe provides a clear view of the European ambition to have blended hydrogen on 
existing gas networks. All of the enabling legislative requirements, safety regulatory framework(s), standards, 
market arrangements, etc should be completed well in advance of the aforementioned date, so that all 
regulatory approvals can be in place by then. These frameworks will enable (i) hydrogen blends to flow across 
the interconnector from the UK and (ii) indigenous green hydrogen to be injected into the national gas network 
in Ireland (92 GNI). 
 
We are not experts in safety or regulation, but we do have expertise on public perception and support. As 
regards safety, regulation, and risk mitigation we draw attention to an important issue of the public 
communication of hydrogen science and risks. The Irish public’s perception, reception and support for hydrogen 
will be crucial for a successful transition. It should therefore be an important part of any national hydrogen 
strategy. We draw attention to the existing social science literature which has identified that new technologies, 
and hydrogen in particular, can easily fall victim to heightened risk perception and fear. We advocate a two-
pronged focus here. First, there is a need for a dedicated public communication campaign which in general can 
cleverly communicate the science and risk factors for hydrogen and its underlying potential and importance. 
Secondly, we advise the development of a more participatory community-based form for engagement with the 
potential for hydrogen development and infrastructure that would overlap with identified sites of interest and 
potential (100 University of Galway). 
 
Hydrogen Safety: Hydrogen is one of gases that only burns in the presence of an oxidizer or air. The risk of 
combustion will be explosion and ignition. Hydrogen will be in a very high risk of explosion if its condition is 
between the lower explosive limit (LEL) and the upper explosive limit (UEL). The lower explosive limit is defined 
as the minimum gas concentration (or flammable vapor) from which there is a risk of explosion. The upper 
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explosive limit is defined as the maximum gas concentration (or flammable vapor) from which the risk of 
explosion temporarily no longer exists. 
The LEL and UEL depend on pressure and temperature. Typically, hydrogen is compressed when it’s transported 
or stored. Managing the risks of hydrogen explosion, especially in storage, handling, and transport, primarily 
involve the following: 
• Hose – the hose should be fitted with safety cables which limit whipping in the event of a break and must be 
replaced at least every 5 years 
• Valve – should automatically stop the gas in the opposite direction to passage  
• Regulator – should regulate downstream pressure by default 
• Manometer – to measure pressure 
• Material – should choose materials that are compatible with hydrogen, the intended objective, and the 
operating conditions 
• Design and assembly – should implement good design practices and choose the right connection system 
• Commissioning and use – should conduct tests before commissioning, purging of the installation and 
procedures for use (include training) 
• Checking the installation periodically 
General precautions 
It is important to note that all aspects of storage and distribution are subject to the very high leakage rate of 
Hydrogen. Frequent (ideally continuous on-site) monitoring is recommended. 
Special precautions for hydrogen 
• H2/air: LEL at 4% and UEL at 74.5% 
• It is colourless, odourless, and tasteless 
• Density ratio with air is 0.07. This means that it will mainly accumulate in high points 
• Sealing N2 = Sealing H2 
• Its molecule is very small, very fast and has low viscosity. Thus, it has significant risk of leaks 
• Non-polluting hydrogen flame is invisible to the naked eye, except in the presence of pollution 
• It is incompatible with iron, cast iron, steels and titanium at room temperature 
• To inert the installation before introducing H2 (O2<1%) 
• To inert the installation before venting (H2<1%) 
• Mandatory earthing of installations and storage if the installation includes a distribution network 
• To use a fixed/portable detector to permanently control the H2 content 
International standards: Development of compatible standards can overcome industrial barriers to 
commercialization and ensure public acceptance. International standards facilitate world trade by removing 
technical barriers. The international standards already enforced in the European Union (including some 
European countries), Canada, Korea, the U.S., etc. that we suggest should be enforced in Ireland are: 

• IEC 62282-3-100 - Stationary Fuel Cell Power Systems – Safety International standard providing 
minimum design, construction, operating and quality requirements for stationary fuel cell power 
plants. 

• IEC 62282-4-101 - Fuel cell power systems for propulsion other than road vehicles and auxiliary power 
units (APU) - Safety of electrically powered industrial trucks. 

This standard covers fuel cell power systems intended for industrial electrically driven forklifts fuelled with 
hydrogen or methanol. The fuel cells are d.c. type with rated output voltage not exceeding 150 V d.c. IEC 62282-
3-100 - Stationary Fuel Cell Power Systems – Safety International standard providing minimum design, 
construction, operating and quality requirements for stationary fuel cell power plants (101 SGS). 
 
Similar to the natural gas industry, dCarbonX would expect the Irish government to adopt internationally 
recognised standards in safety and certification for hydrogen. Specifically, dCarbonX wish to see Ireland align 
with those standards accepted by the EU given the considerable energy export potential that Ireland possesses 
for green hydrogen to EU markets, such as Germany. dCarbonX submit that it would make sense for the CRU to 
be the safety regulator and the National Standards Authority of Ireland (NSAI) to develop the 
standards/certification for green hydrogen. 
Standards and taxonomies classify activities that are sustainable and aligned with climate targets, and those 
which are not, providing clear direction for energy investment and the basis for incentives, standards, and 
regulations. Taxonomies, such as the EU taxonomy, can help to ensure capital flows into clean energy projects 
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and technologies, and away from unabated or emissions intense fossil fuels. Such taxonomies and standards, 
and certification that hydrogen projects and products comply with them, can significantly de-risk investment. 
Certification of hydrogen could play a major role directing capital to low-carbon projects and giving both 
producers and consumers the confidence —and data — that a switch to hydrogen will support their 
decarbonization efforts. An effective carbon price — or clarity on when such a price will be implemented — 
would also incentivize clean energy and disincentivize unabated fossil fuels. By properly pricing the damage 
caused by emissions, but also pricing at a level that makes low-carbon technologies commercially viable, 
hydrogen investment would be significantly de-risked (103 dCarbonX). 
 
Ireland should continue to support the National Standards Authority of Ireland and the European Committee for 
Standardisation, who are actively developing a safety and technical standards framework. 
Focus should be given to setting up a clear definition of green hydrogen that coincides with the EU’s definition 
and establishing a clear and definitive regulatory framework that both ensures safety while also encouraging 
investment into Irelands hydrogen economy and promoting trade internally within the EU. This can be done by 
ensuring that safety regulations and standards are aligned, therefore preventing regulatory barriers to trade. 
The establishment of a safety framework for the blending and injection of hydrogen into the gas network is of 
critical importance to the establishment of the entire hydrogen economy in Ireland as well as critical to meeting 
our Climate Action Plan targets to reach net zero emissions by 2050. However, as Ireland shares infrastructure 
with the UK, a non-EU member, who is not required to comply with The EU Gas Package Directive and whose 
targets are to have a 20% blend of hydrogen into our shared Gas network85, negotiations should take place to 
reach an agreement on Irelands capacity to accept flow across the interconnector from the UK. 
The ATEX directive 99/92/EC refers to relative to minimum requirements for improving the safety and health 
protection of workers potentially at risk from explosive atmospheres (ATEX). Hydrogen is a flammable gas which 
can form an ATEX where mixed with air (such an ATEX is defined by the directive as a mixture in which, after 
ignition occurred, combustion spreads to the entire unburned mixture). So, any employer who runs facilities, 
where hydrogen is processed in, shall comply with the requirements of the directive, because their workers are 
potentially at risk from the effects of explosions which may be produced by ignition of an ATEX which can be 
formed. A place in which an ATEX may occur in such quantities as to require special precautions to protect the 
health and safety of the workers concerned is deemed to be hazardous within the meaning of this directive. The 
employer shall classify hazardous places where ATEX's may occur into zones on the basis of the frequency and 
duration of the occurrence of an ATEX and in accordance with the following definition: 
• Zone 0: a place in which an ATEX is present continuously or for long periods or frequently. 
• Zone 1: a place in which an ATEX is likely to occur in normal operation occasionally. 
• Zone 2: a place in which an ATEX is not likely to occur in normal operation but, if it does occur, will persist for 
a short period only. 
Where necessary, places where ATEX's may occur in such quantities as to endanger the health and safety of 
workers shall be marked with the underneath sign at their points of entry. The following are ISO standards that 
are recommended to be implemented. 
For the design of a hydrogen facility in Ireland it is recommended that the following standards are set, if not 
already defined. A recommended equivalent International Standard is given, where it is recommended that the 
set Irish standard is aligned with the equivalent. 
Policy recommendations for the safety and regulation of hydrogen to be implemented as part of Ireland’s 
Hydrogen Strategy: 
• Ireland’s Hydrogen Strategy must set a clear definition of green hydrogen, it is suggested that this definition is 
in line with the EU definition of green hydrogen. 
• The harmonisation of hydrogen safety standards and regulations across the world is critical to stimulate the 
global trade of green hydrogen. 
• Ireland’s Hydrogen Strategy must establish a national registry to monitor GoO certificates according to REDII. 
• EIH2 recommends the implementation of CertifHY GoO certification scheme as it will act as a mechanism for 
harmonising EU hydrogen standards as well as decrease the cost of transactions and resources associated with 
establishing an independent national GoO certification scheme. 
• Critical to establish a designated representative body that is adequately resourced to monitor, regulate and 
manage hydrogen safety and certification. 
• Ensure compliance with current safety and sustainability EU regulations (104 EIH2). 
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Regardless of which entity is charged with the regulation of hydrogen safety it is important that the agency is 
appropriately funded, resourced and empowered. The HSA has existing competence in the regulation of Seveso 
sites and COMAH regulations. As there will be crossover with the CRU in terms of the entities being regulated in 
the hydrogen space, it would seem appropriate that the two organization revisit their MOU in terms of co-
operation on activities5. The scope of this MOU should inform the development of an appropriate safety 
framework and division of responsibilities with respect to hydrogen in Ireland. As other EU countries have 
advanced further in terms of the development of hydrogen infrastructure, responsible agencies and industry 
participants in those countries should be consulted in the development of the framework. NFE will be delighted 
to bring our own experiences and expertise to any public consultations in that area (110 New Fortress Energy). 
 
The National Standards Authority of Ireland (NSAI) and the European Committee for Standardisation (CEN) are 
actively engaged in a standardisation programme related to necessary safety and technical standards required 
for hydrogen.  
As referenced in the response to the first question in this section, Article 20 of the draft Directive in the proposed 
Gas Package states “Transmission system operators shall accept gas flows with a hydrogen content of up to 5% 
by volume at interconnection points between Union Member States in the natural gas system from 1 October 
2025, subject to the procedure described in Article 19 of this Regulation.” 

• While Ireland is not directly connected to a Union Member State, it is connected indirectly via the UK 
(which in any case has confirmed that it will align with this ambition), so this timeframe provides a clear 
view of the European ambition to have blended hydrogen on existing gas networks.  

• All the enabling legislative requirements, safety regulatory framework(s), standards, market 
arrangements, etc should be completed well in advance of the aforementioned date so that all 
regulatory approvals can be in place by then.  These frameworks will enable (i) hydrogen blends to flow 
across the interconnector from the UK and (ii) indigenous renewable hydrogen to be injected into the 
national gas network in Ireland. 

• European and Irish gas infrastructure technical standards will need to be updated to provide for blends 
of natural gas and hydrogen and for 100% hydrogen.  

The German Hydrogen Strategy points to the need to avoid misallocated investments, whereby the 
transformation process that is required to enhance the hydrogen economy should be oriented to the demand 
that can be expected in view of the 2050 carbon neutrality goal. The development of safety standards should 
also facilitate the export potential of hydrogen, to prevent unintended barriers to export (118 Hydrogen Ireland 
Associations). 
As noted above, we must co-operate and engage with international standardisation bodies and organisations to 
adhere to same technical and carbon emissions standards for green hydrogen. This is particularly critical at an 
EU level if we are to realise Ireland’s potential as a hydrogen exporter.  
For the same reasons we must also clarify the taxonomy and rules required for green hydrogen to be recognised 
as sustainable production of hydrogen, and fund the research and development of safety standards for new 
hydrogen carriers.  
Other measures could include:  
• Expanding and disseminating lessons learned and safety standards from pre-existing ammonia, 
methanol industries.  
• Adapting existing transportation and storage conversion standards from natural gas to suit the 
hydrogen value chain.  
Creating repositories and tools to log, track, and learn from safety incidents (123 SSE). 
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SECTION - SUPPORTS AND TARGETS 

42 WHAT SCALE OF AMBITION IS RIGHT FOR IRELAND REGARDING HYDROGEN PRODUCTION 

TARGETS? WHAT TIMELINES SHOULD SET FOR THESE TARGETS? 

The recent announcement of a 2GW target for installed electrolyser capacity by 2030 has somewhat superseded 
this question. The question becomes how to achieve it, BnM firmly believes the phase approach outlined in our 
response to question 15 is the pathway to achieving this. In our response to questions 15 and 46 we suggest 
that frequent auctions for support contracts will be required. This will allow volumes to be contracted in a 
structured way to achieve the 2 GW target (26 BnM). 
 
Irelands hydrogen production targets should be to exceed our portion of the EU’s 2030 ambitions since in a fully 
developed hydrogen system Ireland should expect to be a net exporter. BOC understands that a government 
target of 2GW of electrolyser capacity by 2030 has been communicated and key to achieving this target will be 
the incentives in place for developers and end-users that we expect would be developed from this hydrogen 
strategy. 
However, we cannot get to this 2030 target without a phased approach in terms of the policy and supports. 
There are considerable learnings and experiences to be acquired around hydrogen infrastructure developments. 
BOC believes investment by the government in some initial projects will build the countries knowledge base and 
understanding from a regulatory and technical perspective as to how hydrogen will fit into a decarbonised 
energy system. 
Funding a number of intial green hydrogen production projects now, provides the hydrogen to demonstrator 
projects across a myriad of possible end-uses. Without the backing for these initial green hydrogen projects, 
then access to hydrogen that will be needed for deployment of refuelling stations and developing confidence 
through industry trials will ultimately be prolonged and this learning cycle which inevitably needs to happen will 
also be delayed. The 2030 target timeline for any ambition will therefore become more difficult to achieve (27 
BOC). 
 
The primary constraint on the industry is the poor delivery of renewable energy onto the national electricity 
network. Ambition for renewables of all types needs to be increased and the capacity of the transmission 
network needs to be improved so that it is commensurate with our national potential. 
However, our national production targets and our national consumption targets should be decoupled. There is 
far greater demand for Hydrogen off the island than on it, meanwhile the lower priced Hydrogen that will be a 
consequence of exporting to a deep market will allow us a competitive advantage (in terms of both security of 
supply, and price) for consumers of Green Hydrogen that decide to be Irish based. 2030 should be the base 
target, it aligns with national and European environmental and energy targets (29 Chambers Ireland).  
 
There is a need to prioritise and expedite the decarbonisation of energy in Ireland, and hydrogen will play a key 
role. Many of our carbon reduction targets depend on successful decarbonisation and although advancements 
in technology and in alternative fuels will go hand in hand, we need a clear path to decarbonised fuels to allow 
for technological innovation and industrial application at scale. As such, the timelines for this ambition should 
be clear, fast, and authoritative. The government should work closely both with the industry supplying fuels but 
also with the key players in the industries developing demand and taking risks in technological advancement (34 
DAA). 
 
Dublin Chamber appreciates the consultation’s acknowledgement of the strategies in place in other European 
countries: the UK, Germany and Portugal. In doing so it is evident that Ireland lags behind its counterparts; 
Germany and Portugal both launched their hydrogen strategies in 2020. Meanwhile the UK launched its 
hydrogen strategy in August 2021 and Northern Ireland's energy strategy, which includes the delivery of a 
Hydrogen Centre of Excellence, was published in December 2021. Moves must now be taken to bring Ireland up 
to speed, and Government should look to initiatives that have worked well in other countries. 
Reflecting upon the international examples cited, a glaring omission in the consultation document is the lack of 
a clear timeline or ambitious targets, both of which are essential in order to benchmark and provide a clear 
roadmap for businesses and households alike. 
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Dublin Chamber suggests that Ireland’s Hydrogen Strategy contain a comprehensive schedule for the 
development of hydrogen alongside ambitious and tangible goals, and a clear outline of incentives that reflect 
the urgency required by this transition. Renewable energy targets and hydrogen targets should reflect the 
volume of renewable hydrogen needed to complement the role of electrification required to achieve net zero 
in 2050 and, in interim years, the achievement of carbon budgets (37 Dublin Chamber). 
 
In the first instance, pursuing a technology push strategy in the form of hydrogen production targets alone will 
not result in the optimal deployment pathway for hydrogen. A technology push (hydrogen production) must be 
combined with a market pull from hydrogen demand. Both sides of the hydrogen economy require policy 
support and targets in order to provide sufficient investment signals for the future of a sustainable hydrogen 
market in Ireland. 
Setting out the scale and ambition is a key requirement of the hydrogen strategy and it provides the opportunity 
to define the context and scope of the hydrogen industry over the next decade. Whilst the opportunity to 
respond to a consultation on inputs is welcome, it should be complimentary to evidence-based policy making 
and research given the materiality of the subject matter and its importance to achieving Ireland’s climate 
ambitions. 
In Energia’s view, the ambition for hydrogen in the immediate term should be to maximise the integration of 
both existing and new renewables in the energy system and to improve energy security (both reducing domestic 
fossil fuel demand and improving power system security).  
Timelines also have a role to play in setting the level of ambition. If hydrogen is to play a material role in achieving 
the Climate Action Plan interim targets in 2030 then the timelines set need to be aggressive to overcome the 
inertia of a standing start. 
Unfortunately, in Ireland’s planning timeline terms, 2030 is not far away. This is compounded by limited 
indigenous skills and capability of hydrogen project development in Ireland today. 
These issues all require ambitious timelines and accompanying investment to kick start the hydrogen industry’s 
development in Ireland. The ambition set out in the hydrogen strategy is key to defining and maximising the 
potential to benefit from the hydrogen opportunity (43 Energia). 
 
Energy Cork proposes that stakeholders in the Cork Region set a target for a Carbon Neutral Region by 2040 or 
before. Focussing on the unique strengths of the Region, we propose to: 
- Position the Cork Region as one of the leading hubs for offshore renewable energy development in Ireland 
- Create a Green Hydrogen Hub in Cork as a means of expanding the penetration of renewable energy across all 
sectors 
- Attract businesses to the Region requiring significant amounts of green energy 
- Enhance Cork’s position as a leading centre for green energy and climate action jobs (44b Energy Cork- Carbon 
Neutral Plan). 
 
In relation to hydrogen readiness, the European gas distributor group Ready4H2 noted in 2021 that the majority 
of members would not be ready for hydrogen until 2040. According to the group’s report, Ready4H2: Europe’s 
local hydrogen networks, only 24% of its members will be “fully ready” for 100% hydrogen by 2035, and only 
67% say they will be by 2040 (49 Friends of the Earth). 
 
Reduction of global emissions should be the priority, with Ireland seeking to contribute as much as possible to 
that reduction. Hydrogen produced in Ireland should be prioritised for replacing existing grey hydrogen uses 
such as value added chemicals, stored for meeting seasonal electricity back up requirements, used to replace 
fossil fuels in industrial high-temperature heat, and used for refuelling of marine and aviation transport. If Ireland 
achieves full saturation of these uses, Ireland could export hydrogen, however the most efficient way of 
exporting it would be in the form of marine or aviation fuel, with Ireland becoming a green refuelling hub for 
international shipping and aviation. Investment in hydrogen pipelines for export purposes is unlikely to be the 
best investment from a global decarbonisation perspective (54 Green Party Energy Policy). 
 
Ireland should treat the need to decarbonise as a new industrial revolution and ensure that it is at the heart of 
the ongoing transformation to net zero carbon. It should set out ambitious targets but be realistic that these 
targets – especially related to green hydrogen – will take time to implement. It should, therefore, start with 
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community based, localised hydrogen production and build up from there, upgrading and installing 
infrastructure and developing its hydrogen economy. 
HUI supports the Government’s ambition for 5GW of off-shore wind with view to producing green hydrogen, 
but believes it should supplement it with hydrogen from other sources to diversify the supply.  
On hydrogen usage, HUI supports the FCH Ireland ambition that by 2030 all new cars and vans sold in Ireland 
should be fuelled by hydrogen (55 and 56 Hydrogen Utopia International). 
 
Electricity generation utilities and hydrogen producers must work together collaboratively to ensure a strong 
demand for hydrogen in Ireland. This includes the development of integrated energy systems contributing to 
the decarbonization of all economic sectors including transportation, heating, electricity generation and 
industry. 
Other than the production of hydrogen at the Whitegate Refinery, and specific industrial use, there is currently 
a limited hydrogen economy in Ireland. Stakeholders will need to develop business models, assess operational 
and economic feasibility and identify end customers in the process of building a demand profile. In that context 
there are two periods, pre- and post-2030, for which demand will be established. These represent periods of 
adaptation and growth respectively. 
Adaptation (pre-2030): The pre-2030 adaptation period is the development time during which hydrogen 
production locations and capabilities will be established serving existing markets and establishing new market 
outlets. From an Irving Oil perspective this includes an assessment of refining, supply and marketing 
opportunities. During this adaptation period, the Whitegate refinery will see increased production of HVO and 
potential SAF deployment. As such, feedstocks from biomass, with an increasing demand on green hydrogen, 
will continue to play a prominent role in our business. As the demand for these products continues to grow, 
driven by renewable fuels for transportation policies, incremental green hydrogen demand for refining 
(displacing natural gas) will be driven by progression of the Emissions Trading System (ETS). The result is that 
green hydrogen production capability will support progression to initial development of a hydrogen distribution 
system and refilling stations by 2030. It is recommended that the government provide the following to drive 
adaptation and growth of the hydrogen economy: 

• Provide support for strategic partnerships; 
• Hydrogen awareness and education thorough facilitating stakeholder engagement sessions, working 
groups, etc.; 
• Provide policy support to de-risk investments and support deployment of infrastructure (including 
support for feasibility studies to advance projects); and 
• Adopt codes and standards to facilitate new technology and infrastructure. These actions will set a 
framework for continued growth beyond the 2030 horizon. 

Establishment and Growth (post-2030): Building out a Hydrogen economy post-2030 is contingent on delivery 
of offshore wind production ambition. Market demand across Europe will be driven by aviation, shipping, heavy 
goods vehicles (HGVs) and other sectors that may prove difficult to electrify. 
From a refining perspective the role of low carbon liquid fuels (LCLF) will continue to play an important role in 
the energy mix as upwards of 1.5 million internal combustion (ICE) vehicles will be sharing the transport fleet 
with 1 million EVs. Production of these fuels will begin to transition from biomass feedstocks to e-Fuels (i.e., 
drop in fuels produced using renewable energy) manufactured from green hydrogen and CO2 direct air capture. 
Currently the Technological Readiness Level (TRL) of e-Fuel production pathways is at the development or early 
deployment stage. Achieving an environment for commercial operation of e-Fuel production in the 2030-2035 
timeframe is critical to ensure a demand for green hydrogen production serving existing liquid fuels markets in 
transport and aviation while progressively displacing current fossil equivalents from biomass feedstocks to e-
Fuels (i.e., drop in fuels produced using renewable energy) manufactured from green hydrogen and CO2 direct 
air capture. 
Currently the Technological Readiness Level (TRL) of e-Fuel production pathways is at the development or early 
deployment stage. Achieving an environment for commercial operation of e-Fuel production in the 2030-2035 
timeframe is critical to ensure a demand for green hydrogen production serving existing liquid fuels markets in 
transport and aviation while progressively displacing current fossil equivalents (62 Irving Oil). 
 
Any energy policy must provide clearly set out short, medium and long-term targets, timelines and financial 
support measures. Hydrogen development in Ireland requires a distinct set of financial support measures and 
clear targets (85 Cork Chamber). 
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The production of green hydrogen in Ireland is inextricable linked to renewables deployment, in particular 
offshore floating wind. On the basis of the current statutory carbon budget programme (2021-2035), and the 
national objective of a climate neutral society and economy no later than 2050, the following minimum 
deployment targets are suggested for the four technical pillars of Irish energy supply decarbonisation:  

 2030 
2040 (Electricity Net-

Zero) 
2050 (Energy Net-Zero) 

Offshore Wind  9GW  15GW 30GW 

Hydrogen Production 2GW >8GW 15GW 

Zero-carbon Power 
Generation 

2GW 8GW >10GW 

Geological Storage  2TWh 10TWh 90 days or >20TWh 
 
As above, targets should be first set for Electricity Net-Zero 2040 and Energy Net-Zero 2050. Significant early 
deployment targets should be set within the two immediate carbon budget periods (ahead of 2030): perhaps 
2025 and 2027 (87 Engineers Ireland). 
 
2,000MW by 2030; 10,000 MW by 2040; and 25,000MW by 2050 (91 Galway Harbour Company). 
 
Gas Networks Ireland believe that as much green hydrogen (and other renewable gases) should be used to 
displace natural gas until the gas network has been decarbonised. 
Ireland has enormous potential for green hydrogen production which can be used throughout the Irish economy 
in a varied of sectors. The European Union also has ambitious targets for hydrogen use in Europe to contribute 
to decarbonisation and move away from reliance on Russian gas. 
Ireland’s targets for green hydrogen should match our potential and timelines should be realistic, yet ambitious. 
Targets and timelines need to be clear to incentivise the required investment and ensure we do not risk losing 
an opportunity to fully develop green hydrogen in Ireland. The SEAI’s National Heat Study reports that Ireland 
has the potential to produce up to c.90TWh of green hydrogen if available renewable generation resources are 
fully utilised. Ireland’s hydrogen targets should complement our potential for green hydrogen production. Gas 
Networks Ireland believes that as much green hydrogen (and other renewable gases) should be used to displace 
natural gas until the gas network has been decarbonised. We should aim to produce enough green hydrogen to 
also decarbonise all other sectors that have a demand for green hydrogen. 
Subsequently, preparations could be made to be ready to export any surplus green hydrogen (which is likely 
with Ireland’s potential) to European markets. 
As part of the European Union’s REPowerEU plan, the European Commission has set a target of 10 million tonnes 
of domestic European green hydrogen production and 10 million tonnes of green hydrogen imports by 2030 on 
an EU wide basis. Although it is still not clear if these targets will feed into national frameworks, Ireland should 
set a goal to assist in meeting these targets by the year 2030. The REPowerEU plan also recognises the need to 
accelerate the hydrogen market through increased sub-targets for specific sectors to be agreed by the co-
legislators. 
Gas Networks Ireland believes that it would be helpful to include a hydrogen trajectory to 2050 in Ireland’s 
Hydrogen Strategy, setting out in detail the role hydrogen could play in Ireland’s future clean energy system. If 
this is to be presented via a number of different pathways or scenarios, then the potential role of dedicated, 
networked hydrogen infrastructure needs to be considered. The European Hydrogen Backbone Initiative 
envisages hydrogen infrastructure development in Ireland by 2030, a potential hydrogen “valley” network 
around Cork by 2035 and a more extensive national 100% hydrogen network connected to Europe by 2040. 
Targets should also take account that, as per proposed EU legislation and UK plans, hydrogen blends could be 
flowing cross the gas interconnector into the Irish network from the UK by 1st October 2025. All the enabling 
legislative requirements, safety regulatory framework(s), standards, market arrangements, etc. should be 
completed well in advance of the aforementioned date so that all regulatory approvals can be in place by then. 
Indigenous green hydrogen will then also be able to be injected into the national gas network in Ireland (92 GNI). 
 
As noted in the “Hydrogen Demand” section of this document, the EU has set ambitious but achievable targets 
for hydrogen use in road transport and aviation for 2030 and beyond. Given that Ireland is yet to commence 
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scale-up of low-carbon hydrogen production, Government must act now to implement a scale-up trajectory to 
2030 if these targets are to be met (93 HMI). 
 
In trying to understand the role and the ambition for hydrogen, it is important to revisit the EU’s approach to 
hydrogen. For the EU, it is seen as crucial in delivering energy system integration, achieved through “the 
coordinated planning and operation of the energy system ‘as a whole’, across multiple energy carriers, 
infrastructures, and consumption sectors”. However, hydrogen is only one component in delivering a future net 
zero energy system. While the government has announced a 2GW target for 2030, attention must turn to the 
scale of renewables (existing and new) required to achieve this and put the mechanisms in place to start 
delivering it now. Robust targets for deploying green hydrogen production and, particularly, stimulating 
significant demand are critical to build stakeholder confidence about the potential market for green hydrogen. 
This is a vital first step to create momentum and trigger more investments to scale up and accelerate 
deployment. While the 2GW target is to be welcomed, DECC 9 An EU Strategy for Energy System Integration 
should issue a longer-term target for 2040 and possibly 2050 to signal long-term investment, this should be 
based on a detailed review of market demand. Ibec as Ireland’s; largest business group could work the 
Department to measure near and long-term demand. The strategy should also consider the opportunity for 
Ireland to become an exporter of green hydrogen. In 2022 demands for hydrogen grew immensely as European 
countries looked for alternatives to Russian gas For example, Germany recently reached a deal with Canada for 
the provision of hydrogen. Ireland’s ability to export hydrogen will of course be determined by many factors 
including the cost of producing electricity and hydrogen, transport and storage costs, and Irish energy needs. 
The export opportunity requires early investment in the development of a domestic market for hydrogen (95 
IBEC). 
 
Ireland’s current hydrogen target of 2GW will require a clear pathway of actions. The EU’s Hydrogen Strategy is 
split into three phases. A number of other national hydrogen strategies have adopted a phased approach with 
respect to actions and outputs. Ireland should follow a similar phased process with targets and actions required 
to meet the EU targets noted below. 

• 2020-2024 (Ireland’s strategy should commence from 2023-2024), the production of green hydrogen 
within the EU should increase to one million tons per year; 
• 2024-2030, the production of green hydrogen within the EU should increase to ten million tons per 
year; 
• 2030- 2050, green hydrogen is to be produced on a systemically relevant scale (96 Indaver). 

 
The Need for a Hydrogen Policy Champion: For hydrogen to have long-term potential to grow, mature and offer 
the full range of their potential, a strong and unambiguous institutional champion is probably essential. Some 
social science literature has affirmed the importance of institutional policy champions in bringing about 
substantial change. It should be noted that for the electricity and gas sectors, there are very well established 
and effective institutional actors (EirGrid, ESB, Gas Networks Ireland, etc.) who play a vital role in advancing the 
merits, technical details, and special requirements for their particular area of expertise. 
There are also institutions such as the SEAI who are crucial in encouraging and steering the energy transition. 
However, there is no equivalent state or semi-state organisation or institution to provide sustained and 
dedicated leadership for hydrogen in Ireland from the perspective of public policy. 
There are of course many commercial actors interested in hydrogen, including some SME and research led starts 
ups which are part of an emergent hydrogen economy. Hydrogen Ireland represents the growing hydrogen 
industry on the island. There is also more general policy expertise and leadership capacity within the civil service 
focused on energy policy. However, what is arguably required is more sustained ‘bridging leadership’ on 
hydrogen which is directed to achieving wider public policy goals while exhibiting the required technical 
expertise which will be required for complex issues such as certification and cross border technical agreements 
on hydrogen exports, gas blends and imports/exports. We recommended that Ireland should actively consider 
establishing a small, bespoke, but expert and dedicated hydrogen energy agency or institution which can provide 
this type of technical policy leadership (100 University of Galway). 
 
Convert the transport sector to H2. Timelines will depend on budget allocated to the transition (101 SGS). 
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There have been numerous hydrogen strategies launched across Europe that Ireland can learn from. Two of the 
more substantive ones include Germany, the UK and France with skills featuring prominently in both. 
In Germany’s National Hydrogen Strategy, their government has plans to put a stronger focus on establishing 
new research institutes, setting up centres of excellence and building educational and research capacity aimed 
at regions particularly affected by structural change. An Irish strategy may wish to consider setting up a centre 
of excellence for hydrogen similar to the one set up First Polymer Training Skillnet, one of Skillnet Ireland’s 
leading regional networks supporting the Plastics, Manufacturing and Medtech sectors, nationwide. In 2021, the 
centre, based in Athlone, expanded even further and in doing so provides support to employers in the industry 
by attracting and retaining talent through specialised upskilling programmes and progression opportunities 
within the plastics sector. Developing a centre of excellence for hydrogen is something that Skillnet Ireland ’s 
Business Networks have experience in which has provided tangible benefits to that sector. While this tends to 
be an action for industry in the medium to long run, Skillnet Ireland supports the idea of creating an expert panel 
on the hydrogen skills agenda and would look forward to bringing our experience and knowledge to the table 
should this action take place. 
Central to the German strategy is the need to explore new horizons for cooperation between education and 
research. Undoubtedly, bridges must be built between research and practice if Ireland’s hydrogen industry is to 
develop at the pace required. Skillnet Ireland is well placed to support these endeavours having excelled using 
the triple helix model by partnering with industry, academia and government since its inception. Skillnet Ireland 
and its networks have developed a wide range of new academic programmes in partnership with enterprise over 
the years. For example, a new industry- driven PhD in Data Science emerged from a multi stakeholder 
collaboration between Skillnet Ireland, 
Science Foundation Ireland, University of Limerick, Maynooth University, University College Dublin, together 
with industry partners and companies. This model has proven it can close skills gaps across industry and support 
activities such as digitalisation and climate action. 
Skillnet Ireland will work with partners to identify skills requirements and intervene if necessary, including to 
support workers transitioning away high carbon sectors as hydrogen develops further. 
The UK are taking a similar approach and have developed programmes such Hy4Heat and in doing so, they have 
created a framework for skills accreditation for heating engineers working with hydrogen. The UK strategy also 
stresses that to secure the volume of workers needed to build a hydrogen sector in Ireland, the sector will need 
to draw from a more diverse pool of people given that, historically, very few energy industry roles have been 
held by women or ethnic minorities. Greater diversity in the workforce is of the utmost importance to Skillnet 
Ireland. In 2021, Skillnet Business Networks achieved close to equal gender representation in its supports, with 
48% of all participants across the full spectrum of Skillnet Business Network programmes being female. Any 
hydrogen strategy should seek to address the female gender under representation in engineering with the 
promotional materials and activities focused on attracting women into the sector, especially those with relevant 
skills from other sectors. Bringing all workers forward is essential to ensuring Ireland will have the required 
skilled technicians to install, operate and maintain the hydrogen infrastructure. Having this skill base is as 
important as the infrastructure itself therefore, investment in the skills should go hand in hand with the 
deployment of equipment, policy, regulation and infrastructure. 
The French strategy sets out how the State will support the development of their hydrogen industry by having a 
dedicated section to ‘Research, Innovation & Skills’. This details how their Government is funding collaboration 
between industry and further education institutions to ensure they are working together to design new courses 
in that will help fill future skills gaps in France (102 Skillsnet). 
 
In long-term energy strategies, governments should determine the most efficient way hydrogen can be used to 
support decarbonisation efforts and hydrogen policies don’t follow a ‘one-size fits all’ model. However, what 
Ireland can learn from other countries is that policies have been set to send long-term signals and boost 
stakeholder confidence in the development of a marketplace for hydrogen and related technologies. Integrated 
actions can guide future expectations, unlock investments, and facilitate co-operation among companies and 
countries. 
In June 2019, only Japan and Korea had published national hydrogen strategies. Today, the number has 
exponentially increased, and the strategies published to date show that, with slight differences, almost all 
countries hold broadly similar views of the role hydrogen should play in their energy systems, most of them 
highlighting the vital importance of green hydrogen in decarbonising the transport and industry sectors87 and 
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international hydrogen trade agreements88 but what defines a successful strategy is their objectives being 
SMART (specific, measurable, achievable, relevant, and time-bound). 
In the case of transport, most governments emphasise medium- and heavy-duty transport. Several governments 
also highlight the potential use of hydrogen and ammonia in shipping, while a smaller number are considering 
producing synthetic fuels (synfuels) to decarbonise aviation or using hydrogen in rail transport. In the industry 
sector, each country’s plans focus on the main industries: some target certain subsectors (chemicals in Chile and 
Spain; steel in Japan), while others take a more cross-sectoral approach (Canada and Germany). Canada and 
Chile have highlighted the role of hydrogen in decarbonising mining operations, and all countries with significant 
refining capacities prioritise this sector as well. Finally, some countries have a clear plan to become exporters 
(Australia, Canada, Chile and Portugal) while others have started exploring the possibility of importing hydrogen 
(the European Union, Germany, Japan and the Netherlands). 
MaREI’s report Our Climate Neutral Future Zero by 5089 recognises that in 2050 Ireland’s energy mix will look 
very different from today, pointing out that ‘wind will provide two-thirds of Ireland’s total energy needs, either 
directly through the electricity supply, or by generating large amounts of hydrogen for heating, transport or to 
be stored for use in power plants’. 
Therefore, considering the scale of renewables and hydrogen needed to achieve a future net zero energy system, 
and establishing sectoral targets and short, medium and long-term goals on green hydrogen will help to 
overcome this issue. Ireland’s national hydrogen strategy must include concrete targets for deploying green 
hydrogen production and, particularly, stimulating significant demand are critical to build stakeholder 
confidence about the potential market for green hydrogen. This is a vital first step to create momentum and 
trigger more investments to scale up and accelerate deployment. 
Further learning that Ireland could use is that almost all governments have adopted a phased approach to 
integrate hydrogen into their energy systems. How they define phases varies, but strategies tend to recognise 
three stages: scaling up and laying the market foundations (early 2020s); widespread adoption and market 
maturity (late 2020s to early 2030s); and full implementation of hydrogen as a clean energy vector (post-2030). 
Moreover, 12 European countries have announced electrolyser capacity targets for 2030 and nine countries 
have committed public funding towards hydrogen in their strategies (104 EIH2). 
 
Early Adopter/Off-taker to stimulate the green Hydrogen Market (pre 2025): 

• Support the transition of existing hydrogen supply & use to convert to green hydrogen 
• Obligate industry to use indigenous green Hydrogen (e.g. Semiconductor industry /oil-refinery /energy 
cooling) 
• Implement a mechanism to prioritise indigenous green Hydrogen to deter the import & use of grey 
hydrogen to Ireland 
• Transport (e.g. HDVS = HGVs & Buses & Trains) 
• Implement the requirement to build hydrogen refuelling stations (HRSs) every 150 km on the European 
TEN-T network. 
• Capital fund suitable national strategic hydrogen fuelling station deployment (e.g. through EU funded 
hydrogen hubs & north south fund) 
• Implement / extend existing capital grants to transition to hydrogen HDVs. 
• Mandate zero emissions public sector transport fleets by 2025/2030. 
• Electricity 
• Open a backup power auction supporting green sustainable fuels e.g. for datacentres (support e.g. 
capital grant / Auctions: CFD / PPAs) 
• High Temperature Heating 
• Deployment at scale demonstration of supply & utilisation of green hydrogen 
• Export Market 
• Explore Export Market Potential; what efuel best suits Ireland to export, when & to who (e.g. to 
Germany?). 
• Commission a cost-benefit study of the system-wide impacts of decarbonisation of domestic and 
commercial (non-industrial) heating by all the competing options, i.e. heat pumps, hydrogen, biofuels, 
biomethane, biomass, others. 

Hydrogen Strategy for Ireland – Pre 2025 
Adopter/Off-taker to grow the green Hydrogen Market (2025-2030): 

• Implementation of the EU Commission Gas Package Recommendations 
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• Support gas suppliers to reduce GHG intensity of supplied gas by implementing sustainable biomethane 
and green hydrogen in pipe networks 
• Introduce an obligation on the gas grid TSO & DSO to allow green hydrogen dedicated pipeline 
development (or blending in the existing gas grid at suitable locations e.g. up to 20% volume and higher 
volumes if suitable) 
• Introduce an Industry High Temperature Heating Support to use sustainable biomethane or green 
hydrogen where electrification is not feasible or suitable 
• Deployment at scale demonstration of electricity from green hydrogen gas turbine peaking plant 
• Deployment at scale demonstration Strategic Industrial Feedstocks & E-fuels (e.g. Aviation Fuel & 
Ammonia) 
• Deployment at scale demonstration Geological Energy Storage Capability (GWhr - TWhr) 
• Deployment at scale demonstration Export Market Potential (e.g. to Germany) 

Hydrogen Strategy for Ireland – 2025 – 2030 Adopter/Off-taker to enable Hydrogen Market Scale-Up (Post 
2030): 

• Scale-up Strategic Industrial Feedstocks & E-fuels e.g. Aviation Fuel &/or Ammonia 
• Scale-up Geological Energy Storage Capability (TWhr) 
• Scale-up Export Market Potential (e.g. to Germany) 
• Scale-up electricity from green hydrogen gas turbine peaking plant (108 HyLight). 

 
Hydrogen production targets much be set alongside hydrogen demand targets. This directly addresses the 
current chicken and egg problem typical of hydrogen project development where uncertainty around offtake 
volumes compounds production investment risk and vice versa. Defining production targets in isolation does 
not give the required demand side certainty investment signal.  
The overall level of ambition for hydrogen in Ireland should be a result of detailed analysis and research on the 
costs and benefits of hydrogens role in the future energy system, aligned with achieving the climate change 
targets. The published hydrogen strategy must define this ambition to send a clear signal to industry on the level 
and pace of investment required.  
At this early stage of the hydrogen economy, it is paramount that government and industry are aligned on the 
scale and pace of ambition required. Therefore, the following key milestones for a green hydrogen strategy are 
suggested:  
• A sector-by-sector assessment of the suitability and potential requirement for hydrogen to achieve surety 

of direction and signal the required investment  
• A techno-economic assessment of the infrastructure requirements (including storage) to enable the 

hydrogen economy; and  
• These milestones should be time bound and ambitious to fully leverage Ireland’s green hydrogen 

opportunity and place our natural resource at the centre of global sustainability efforts. At its core, this 
hydrogen strategy should lay the foundations for domestic hydrogen economy and exhibit sufficient 
ambidexterity to maximise the hydrogen export potential.  

WEI welcome’s the positive signal Government has given the industry recently in setting out a 2GW green 
hydrogen target for 2030. WEI would welcome further engagement on this target to better understand 
Government’s plan to achieve it. As mentioned before, our annual pipeline survey shows that there is over 10GW 
of onshore wind in active development, with 28GW of offshore wind competing for 2030. This demonstrates 
clearly that we have the renewable projects available to provide the needed renewable electricity to deliver on 
this target (113 Wind Energy Ireland). 
 
● Important to consider what a future net zero energy system looks like, the scale of renewables and 
Hydrogen needed to achieve this and start building towards it now. To date Ireland have focused on delivering 
renewable electricity generation.  Electrification has been identified as a key pathway to decarbonisation. Today 
[36%] of our electricity and c. 10% of our total energy is zero carbon.   
● Delivering a secure Net Zero Energy system by 2050 requires Ireland to establish 4 critical pieces of 
infrastructure developed in tandem.  All four are required for decarbonisation and a secure energy system 
● Build sufficient Renewables to deliver Ireland’s total energy requirements.  This requires significant 
development of offshore wind – more than 30 GW. 
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● Build a H2 production capability of [ 15 GW] to convert zero carbon electricity into zero carbon green 
hydrogen.  Green hydrogen can be used for energy requirements that cannot be electrified or stored for later 
use 
● Build seasonal hydrogen storage of c. 22 TWh to ensure that energy supply is secure in all seasons and 
when Ireland has a wind drought.  
● Develop or convert dispatchable generation capacity that can utilise green hydrogen as a fuel to 
produce electricity when wind is not available. 
● Hydrogen must reach GW scale by the end of this decade, so it can make a material contribution to 
decarbonisation in the 2030s and beyond. 
● The challenge is to ramp up a new industry from infancy to maturity.   
● Transport fuel projects around 1MW are difficult to scale up.  The key to growing an industry is 10-
20MW scale projects in green hydrogen hubs or valleys or Clusters, followed by 50-100MW scale and then GW 
scale.  Projects whose timing match this ramp up are the  most valuable for the country.  We may go on building 
small projects for many years, but they will not amount to an industry. 
● Set ambitious targets for each infrastructure element (118 Hydrogen Ireland Associations). 
 
It is important to consider what a future net zero energy system looks like; the scale of renewables and hydrogen 
needed to achieve this and start building towards it now. To date we have focused on delivering renewable 
electricity generation. Electrification has been identified as a key pathway to decarbonisation. In 2020, 39% of 
our electricity and c. 13% of our total energy is zero carbon Delivering a secure Net Zero Energy system by 2050 
requires Ireland to establish four critical pieces of infrastructure developed in tandem. All four are required for 
decarbonisation and a secure energy system: 

• Build sufficient renewables to deliver Ireland’s total energy requirements. This requires significant 
development of offshore wind – in excess of 30 GW. 

• Build a hydrogen production capability of 15 GW to convert zero carbon electricity into zero carbon 
green hydrogen. Green hydrogen can be used for energy requirements that cannot be electrified or 
stored for later use 

• Build seasonal hydrogen storage of c. 30 TWh50 to ensure that energy supply is secure in all seasons 
and when Ireland has a wind drought. 

• Develop or convert dispatchable generation capacity that can utilise green hydrogen as a fuel to 
produce electricity when wind is not available. 

Hydrogen has to reach GW scale by the end of this decade, so it can make a material contribution to 
decarbonisation in the 2030s and beyond. The challenge is to ramp up a new industry from infancy to maturity. 
Transport fuel projects of the order of 1 MW don’t scale up. The key to growing an industry is 10 to 20 MW scale 
projects in Hydrogen Clusters, followed by 50 to 100 MW scale, and then GW scale. Projects whose timing match 
this ramp up are the most valuable for the country. We may go on building small projects for many years, but 
they won’t amount to an industry. Set ambitious targets51 for each infrastructure element as follows (121 ESB). 
 
We welcome the Irish Government's announcement, as part of new Sectoral Emissions Ceilings, a target of 
2GWof green hydrogen by 2030.Renewable energy targets send a powerful signal to devlopers, the supply chain 
and investors. This introductory target is an important step in providingconfidence to the market by settinga 
clear direction of travel. 
However, as summarised elsewhere in this response,it is critical that the detail underpinningthis target, such as 
a supportive policy framework,fundingmechanisms and an action plan with milestones, are carefully worked 
through with stakeholders to ensure the target has a realistic chance of being met. 
Moreover,this hydrogen target was announced whilst this consultation on a green hydrogen strategy for Irejand 
was already underway, thereforewe would encourage the government to ensure that responses to this 
consultation are fully considered on their own merit,and the 2GWtarget re-considered if appropriate 
followingthe full evaluation of all submissions received (122 ScottishPower). 
 
The European Commission’s REPowerEU strategy (May 2022) reflects an increased ambition of 20 Mt of 
renewable hydrogen by 2030, 10 Mt of indigenous green hydrogen production and 10 MT of hydrogen imports. 
To achieve these targets, the Commission introduced a list of proposals aimed to stimulate domestic production 
of renewable hydrogen:  

• A call to the co-legislators to increase the targets for the share of renewable hydrogen and renewable  
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fuels of non-biological origin in total energy use to: o Industry: 75% by 2030, up from 50%  
 •Transport: 5% by 2030, up from 2.5%  
• Commitment to double the next ETS Innovation Fund call for large scale projects. €3bn will be made  
available for electrolyser manufacturers.  
• Publish for public feedback two Delegated Acts on the definition and production of renewable  
hydrogen.  
• Accelerate the work on missing hydrogen standards with industry, in particular for hydrogen  
production, infrastructure and end-use appliances.  

The EU’s increased ambition must be reflected in Ireland’s hydrogen strategy and our national ambitions. As we 
have outlined above, we see the indigenous uses of hydrogen as being important, with vast export opportunity 
also present (123 SSE). 
 
1. Investment in renewable energy (including scaling up and rolling out of solar and wind power and associated 
battery storage) should be a priority and investment in green hydrogen should be seen as an ancillary or 
supportive role. 
2. The Government should, as rapidly as possible, develop a green hydrogen storage development plan. This 
would include determining the volume of green hydrogen that the economy will need in the years and decades 
ahead, and proposing suitable sites for this storage, and a mechanism to develop it as quickly as possible. 
Onshore, offshore and sub-terranean storage should all be considered. 
3. It must be economically viable for private industry to invest and develop green hydrogen technology, i.e. 
technology to store, utilise and transport green hydrogen. The Government should outline how it plans to 
stimulate green hydrogen research and development, and what economic instruments it proposes, in order to 
lower the cost and accelerate the deployment of green hydrogen and deliver the technology at scale as soon as 
possible. Regulatory and investment incentives should only be granted to green hydrogen produced from excess 
renewable electricity. Additionally, given its critical importance and the economics involved , serious 
consideration should be given to the prospect of direct state intervention in setting up, operating and producing 
Green Hydrogen. 
4. There should be no expansion of gas or hydrogen domestic use and “hydrogen readiness” of gas networks 
should not become a focus and should not be allowed to redirect efforts from acceleration of actual renewables. 
5. Ammonia storage for green hydrogen should also be considered within the strategy. Given the vast amount 
of renewable energy development potential that Ireland has, a further aim of the State (beyond the 2030 
commitment to halve greenhouse gas emissions and achieve net zero no later than 2050) should be to develop 
an energy export industry in the form of green hydrogen or associated carriers such as ammonia. This will be of 
great economic benefit to Ireland but will also assist other countries to meet their climate goals. For example, 
Irish green hydrogen can be used in German heavy industry. 
6. It is important to be clear about appropriate uses for green hydrogen. Notwithstanding the critical importance 
of developing a green hydrogen economy as quickly as possible, there are conversion losses associated with 
electrolysis and fuel cells. It is preferable that direct electrification is used where possible. Green hydrogen 
should only be used where direct electrification is not possible. Otherwise, it would be a wasteful use of 
renewable electricity. Analysis of green hydrogen demand for use in circumstances where renewable electricity 
use is not possible, as well as a supply potential assessment, should be a prerequisite for future green hydrogen 
production and infrastructure support. 
7. Green hydrogen or renewable hydrogen should be labelled separately and treated differently from other 
forms of hydrogen. 
8. Use of hydrogen in heating for buildings is a very low efficiency use case and should not be supported. A more 
economic and sensible approach in this sector is reducing heat losses through retrofitting and providing residual 
heat demand through electrification. 
9. Additionally, blending of green hydrogen with natural gas, unless the mix is predominantly hydrogen, is not 
consistent with efforts to develop a low carbon economy as quickly as possible. 
10. The political contribution which the Committee made in respect of proposed EU hydrogen policies (which 
we attach with our submission) should be taken into consideration in the development of Ireland’s national 
hydrogen strategy. 
11. Timely investment must be made to ensure other strategic Irish ports are capable of facilitating the 
construction and maintenance of wind farms (124 Joint Committee). 
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43 HOW SHOULD THE DEPLOYMENT OF HYDROGEN IN IRELAND BE FUNDED/SUPPORTED? 

In our response to question 15 on de-risking investment in green hydrogen production we have already outlined 
our view on the necessity of a phased approach for the development of an Irish hydrogen supply industry. 
Different forms of support will be required depending on which phase of development the industry is in. In our 
response to this question we will focus on why we think a long-term contract providing a minimum price to the 
producers of green hydrogen is required. 
Achieving the government’s target of 2 GW of electrolysers by 2030 will require billions of euros of investment. 
The hydrogen industry, while having tremendous potential, is in its infancy in Ireland. 
Investment of the scale needed will not be achievable by private industry without government support to reduce 
the commercial risk of investing. Reducing investor risk is, of course, not the only condition a support scheme 
must satisfy but is a minimum in our view to achieve Ireland’s targets. We believe a long-term contract between 
government and hydrogen producers guaranteeing a minimum price for hydrogen produced is the optimal form 
of support. There are several reasons why we think this is the correct form of support at this stage for the Irish 
hydrogen industry: 
• A contractual arrangement of at least 10 years would offer investors the certainty that obligation schemes 
(such as the biofuel obligation scheme) or end user subsidy (such as grants for hydrogen vehicles) do not. This 
approach will allow hydrogen projects to access project finance and minimise the costs of financing them. 
Contracts can be awarded via a competitive auction process. Projects could enter a price/volume pair indicating 
the minimum euro amount they require per kg of hydrogen produced and a MW electrolyser size. This would 
allow the government to contract the desired volume of hydrogen production at each auction while putting 
competitive pressure on auction participants to minimise costs. These auctions could be operated as pay-as-bid 
or pay-as-clear auctions with arguments for either case. 
• Support in the form of a guaranteed minimum price ensures that the costs of the support scheme are bounded. 
It would also mean that if demand for green hydrogen is high, and thus the prices received by the producer, the 
overall costs of the support scheme may be minimal. The approach is also efficient providing an incentive for 
producers to seek an offtake price above the minimum. Which if it occurs will mean no support needs to be paid 
reducing the cost to consumers. 
• This type of support and auction process is relatively simple and well understood by market participants, 
government, and regulatory authorities in Ireland. It is important that Ireland can begin holding auctions soon 
and the simplicity and familiarity of the support scheme will help with this. As the hydrogen industry develops 
the support mechanism could transition to a two-way floating feed in premium or some other form of contract 
for difference. The lack of a mature market for green hydrogen currently would make determination of a market 
reference price difficult and why we would not suggest this approach initially. However, it would be something 
BnM would support in the future when possible (26 BnM). 
 
Government should create floor prices, through auctioning off tranches of futures contracts where the 
government buys the gas that is to be produced at a guaranteed price. Then should the price of hydrogen exceed 
that floor price then Government can benefit, meanwhile the suppliers will be able to use the contracts to 
support the financing of their investments (29 Chambers Ireland). 
 
In order to achieve this type of innovation, access to funding and research / implementation supports will be 
key. Early hydrogen projects will be challenging to initiate due to the level of capital involved and need to secure 
long-term demand. Co-funding, like the UK and other European countries, will help to kick-start the market. 
Many European countries have set up their own funds, demonstrating a need for domestic action. The cost 
differential between hydrogen and conventional fuels, points to a need for a long-term, bankable support that 
will secure an acceptable price for hydrogen and enable investment. 
Whether funding comes from national or EU funding, commercial investors and the pioneering industries should 
be supported to access appropriate funding and to navigate the planning system. It should be a government 
priority to ensure that the planning system supports this transition (34 DAA). 
 
Government must take steps to make both hydrogen production and consumption affordable. Again, Ireland 
should look to its counterparts that are further ahead with their hydrogen strategies. For example, in recent 
months, the UK government has opened applications for the £240 million Net Zero Hydrogen Fund, published 
the Hydrogen Investor Roadmap, and set out details for the Hydrogen Business Model and Low Carbon Hydrogen 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 354 of 412 

Standard, thus providing clarity in the funding that is available to prospective producers and investors in 
hydrogen. Ireland’s Hydrogen Strategy should include the same level of detail in terms of the schemes that will 
be put in place to facilitate hydrogen production. Government should additionally provide supports to help 
businesses with the cost of switching over to hydrogen. This should be coherently detailed in the strategy paper 
(37 Dublin Chamber). 
 
We do not feel that any contribution from the exchequer is required to achieve the necessary market 
development. However, in the short term (up to 2030) an attitude to hydrogen similar to that for home heating 
kerosene could be beneficial: namely that no Vat or duty would be applied to green hydrogen in the high priority 
sectors discussed above, namely bus, train, maritime and industrial use (39 ECI). 
 
In addition to large scale support schemes there should be funding allocated to early-stage projects to get them 
off the ground. This could be required in the short term where there isn’t sufficient certainty to design a large-
scale support scheme. Early-stage development of hydrogen projects are unlikely to conform to a particular 
format and so an agile approach to supporting important projects is important. 
In summary, EAI welcomes the development of a hydrogen strategy linked firmly to Ireland’s decarbonisation 
strategy objectives with a series of clear actions identified to support the development of hydrogen in Ireland 
(41 EAI). 
 
At the early stages of hydrogen market development, support should be focused on removing barriers to 
investment and underpinning domestic green hydrogen demand. 
On the supply side, measures that support the price of hydrogen, such as allowing injection into the gas grid, as 
per our comments in Section 2.7, would remove the risk associated with an initial lack of demand. On the 
demand side, state support for hydrogen vehicles similar to those in place for electric vehicles (e.g. VRT relief) 
might encourage the necessary investment. 
Significant levels of EU funding has been utilised to fund initial hydrogen development activity. The Irish 
hydrogen industry is well aligned with the ambitions of the EU and therefore a key facet of the hydrogen strategy 
should be to maximise the support and participation of Irish universities and industrial partners in EU funded 
programmes relating to hydrogen. This enables cross-border co-operation with more developed hydrogen 
markets, creating opportunities to build knowledge and learn from best practice (43 Energia). 
 
EU funding mechanisms for hydrogen development, matched with national investment, provide significant 
opportunities to support Ireland’s activity in hydrogen. EU funding programmes, such as Horizon Europe the EU 
Connective Europe Facility (CEF), the Clean Hydrogen partnership and the Innovation Fund should be leveraged 
for activities including green hydrogen research and initial technology pilots (45 Enterprise Ireland). 
 
As above: the Dutch SDE++ is a technology neutral support for climate transition. This model should be 
developed in Ireland to identify the best pathway to achieve Government carbon reduction targets. 
Below is a extract from Science Daily, here: “Hydrogen-based fuels should primarily be used in sectors such as 
aviation or industrial processes that cannot be electrified, finds a team of researchers. Producing these fuels is 
too inefficient, costly and their availability too uncertain, to broadly replace fossil fuels for instance in cars or 
heating houses. For most sectors, directly using electricity for instance in battery electric cars or heat pumps 
makes more economic sense.” 
In Flex Power solutions we know most of Irelands high temperature industrial heat applications can be 
decarbonised using high voltage electrode boilers and low voltage electric element boilers. In so doing we can 
reduce cost on society and support government decarbonisation targets.” (48 Flex Power). 
 
The scale of the ambition for hydrogen production targets should match the opportunity, should not be limited 
but should maximise the potential from our offshore resource to supply our own domestic requirements and 
export the surplus potential. 
To de-risk efficient investment in green hydrogen production for the Irish market hydrogen demand, similar to 
what has been suggested in the departments offshore phase 2 consultation earlier this year, to support and fund 
the industry, we would suggest the government could include an innovation category in each ORESS auction for 
offshore wind for green hydrogen production. This innovation category for green hydrogen production could be 
further subdivided into fixed bottom and floating offshore wind sub-categories. 
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In terms of projects for export of green hydrogen (after the domestic market demand for green hydrogen is 
met), a support/tax incentive €/kg similar to the recently introduced US production tax credit for green hydrogen 
could be a suitable approach for the government to consider to incentivise investment in the export opportunity. 
An alternative approach but achieving similar €/kg support, could be modelled on similar support in the UK 
which ensures the cost of hydrogen is comparable to the fossil fuel being substituted. Ultimately, a €/kg type 
support is central to development of a hydrogen production market as this approach will support both capital 
and ongoing operational costs. To prevent the chicken and egg scenario where uncertainty around offtake 
volumes compounds production investment risk and vice versa, in parallel, to concurrently develop the 
hydrogen demand market, sector consumption targets could be set and capital grants for end user technology 
switching costs would be beneficial. 
While it nearly goes without saying, it is essential that the government, bodies and agencies provide continued 
policy and support to drive down the cost of renewables so that green hydrogen can be cost competitive. 
A framework/policy will need to be put in place to support development of non-grid connected offshore wind 
projects dedicated to hydrogen production. The Maritime Area Regulatory Authority (MARA) and An Bord 
Pleanala (ABP) should progress consenting of offshore wind for export of hydrogen projects with equal priority 
as projects for the domestic electricity and/or hydrogen markets. 
In terms of the potential for onshore wind/solar farms to produce hydrogen ‘off grid’ or use curtailed energy, 
any barriers preventing such projects under current rules should be amended e.g. permit use of private wires, 
enable off grid solutions or shared grid connections, facilitate zero export autoproducers, develop electricity 
market arrangements to allow matching of electrolyser dispatch action with a reduction in curtailment. 
While a question was not posed in the consultation about resources required, we would make the point that the 
various bodies/organisations involved in supporting the realisation of a hydrogen strategy for Ireland need to 
be adequately funded and resourced with skilled people e.g. MARA, ABP and Gas Networks Ireland (GNI) (50 
Galetech). 
 
The deployment of hydrogen in Ireland should be supported by Government through (a) direct incentives such 
as grants and soft loans to drive specific behaviours and developments, and (b) by tax relief allowing investments 
in hydrogen to receive tax benefits.  
Hydrogen production can also be supported through a contract for difference mechanism where is the 
Government acting as the off taker of last resort, underpinning investments by providing a floor price for the 
hydrogen (55 and 56 Hydrogen Utopia International). 
 
We believe there is a logical, practical and readily available opportunity for the Government to stimulate private 
investment in hydrogen production in Ireland, through using funds that have already been committed as part of 
the National Transport Authority’s framework agreement with Wrightbus. This agreement provides for the 
procurement of up to 800 battery-electric ZEBs over a period of five years. We propose that the Government 
amends this agreement to provide for a proportion of these buses - such as 300 - to be hydrogen ZEBs. This will 
help to demonstrate demand for hydrogen, increase investor confidence and unlock initial private investment 
in green hydrogen projects and infrastructure, helping to resolve the ‘chicken and egg’ scenario. 
We believe these buses would be best focussed in two cities, with around 150 hydrogen ZEBs allocated to each 
city. This will ensure that investment for the development of relevant infrastructure like refuelling stations - 
estimated to cost around €8m - delivers maximum value and cost effectiveness per bus. 
A hydrogen ZEB scheme on the scale of 150 buses is now a standard-sized scheme for authorities planning to 
introduce hydrogen ZEBs to their region. While many early hydrogen bus schemes were for 15-20 buses, such 
as those in London, Aberdeen and Birmingham, Andy Street, the Mayor of the West Midlands, will soon increase 
his fleet by 124 buses, making a total of 144. Other local authorities in the UK, and across the world, are now 
making similar decisions and developing schemes for 100-200 hydrogen ZEBs due to greater confidence in the 
technology, and the recognition of economies of scale. 
Early investment in infrastructure will also help to support the development of a supply chain in secondary 
industries (such as refuelling) and in so doing help to unlock the associated economic, energy security and 
decarbonisation benefits. 
Demonstrating demand for hydrogen through a strategic decision for hydrogen ZEBs can kickstart Ireland’s 
hydrogen economy. 
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● To ensure this opportunity is not missed, we urge the Government to consider amending the 
framework agreement between the National Transport Authority and Wrightbus to provide for the 
procurement of a significant number of hydrogen ZEBs. 
● This will support the development of the right policy environment to unlock private investment in 
hydrogen projects. 
● It will also help to deliver significant economic, energy security and decarbonisation benefits through 
Ireland-made, all-Ireland hydrogen transport solutions (57 Hygen and Wrightbus). 

 
Mercury welcomes the fact that DECC has examined international hydrogen strategies in great detail – in 
particular those of Portugal, Germany and the United Kingdom. Mercury has also studied these examples as well 
as that of the Netherlands – and believes that these can all provide a clear direction throughout the drafting 
process of a Green Hydrogen Strategy for Ireland. As is to be expected, each Strategy poses different goals in 
terms of prioritising upstreaming and down-streaming of hydrogen, depending on the capacity and ambition of 
each country – however, Mercury believes that Ireland should adopt a priority of green hydrogen upstreaming 
in the initial phase of its Strategy, given that many EU countries are at more advanced stages in terms of 
hydrogen production and distribution. In order for this priority to be realised, Mercury believes that Ireland 
needs to put in place a number of well-resourced committed funding streams that will facilitate and prioritise 
the delivery of hydrogen-producing infrastructure. This is where we believe Ireland can look to international 
best practices to ensure that we do not self-hamper our own ambitions. Each of these international strategies 
have one major link in common; the national government has ringfenced and allocated massive sums of funding 
towards the development and production of green hydrogen. There can be no doubt that Ireland will need to 
follow suit and take this into account during Budget negotiations each year.  
Portugal: Under the Portuguese Strategy, the national Government has committed €7b in investment in 
hydrogen production projects by 2030. Given that the environmental budget currently stands at €3.5b–3.7b per 
annum, this suggests that the Portuguese government have committed roughly 19–21% of their environmental 
and climate action budget to the production of hydrogen. As part of this funding, Portugal has committed to 
cover the difference in cost between the production of green hydrogen and the price of natural gas within the 
national market between 2020 and 2030. This ensures that there is no translation in tariffs which are paid by 
consumers. 
Mercury Renewables Priorities: Funding Schemes 1. Create a Green Hydrogen Development Fund to assist in the 
development of green hydrogen production infrastructure. 2. Provide additional support to hard-to-abate and 
heavy emitting sectors such as transportation 3. Ensure that a minimum of 15% of the Government’s 
environmental/climate action annual budget, between 2023 and 2030 is dedicated to hydrogen production. In 
addition to this, Portugal continues to invest in and support projects which produce and distribute energy from 
renewable sources that involve a hydrogen component. As part of the Strategy, Portugal launched a €40m fund 
to support these much-needed projects – something which Ireland can certainly emulate.  
Netherlands: From 2021, a budget of €35M a year has been made available for the scaling-up of production 
capacity for green hydrogen, until 2030, across the Netherlands. Various ambitious green hydrogen projects, 
including large electrolysers, have also been announced in the Netherlands in recent years, but all are still 
waiting for a final investment decision separate to this fund. In addition to this funding, the Dutch Government 
allocate an enormous amount of funding to renewable energy projects through their Renewable Energy Support 
Scheme (SDE+). In 2022, the Scheme was extended to include large scale green hydrogen projects with a total 
budget of €13b.  
United Kingdom: The UK recently launched a call for applicants to apply to a Net- Zero Hydrogen Fund, with up 
to £240m in funding available from 2022–2025 to support the upfront costs of developing and building low 
carbon hydrogen production projects. 
The Fund can be accessed through four strands – including  
(i) front-end engineering design studies;  
(ii) smaller electrolytic projects that do not require revenue support; 
(iii) electrolytic projects that require revenue support; and (iv) usage/storage-enabled products.  
The UK has also committed to provide funding of up to £60 million under their Low Carbon Hydrogen Supply 2 
competition, which will develop novel hydrogen supply solutions for a growing hydrogen economy. A further 
£68 million will also be made available under the Longer Duration Energy Storage Demonstration competition, 
with storing hydrogen produced from excess electricity in scope (subject to eligibility criteria) (65 Mercury 
Renewables). 
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To fund the deployment of hydrogen in Ireland, European funding mechanisms should be utilised. A number of 
EU funds are available including the EU Innovation fund, Clean Hydrogen Partnership and Horizon EU. Public 
financial institutions can also provide support critical to mitigating risks for first- time investors. The European 
Investment Bank (EIB) has provided significant investments for hydrogen projects with Frank Hydrogène (2020) 
and the Portuguese government (2021) and is now focused on providing financial and technical support for 
large-scale projects. 
National funding supports should be developed by IDA Ireland and Enterprise Ireland. For example, the IDA can 
attract FDI into the renewable energy sector along with hydrogen users such as fertiliser producers, while also 
supporting Irish-based multinationals in their efforts to decarbonise. Funding supports should be dedicated for 
early hydrogen production projects in Ireland. We recommend a one-stop-shop for finance be created to help 
reduce the bureaucratic burden of completing multiple grant requests. To further mobilise our hydrogen 
resources, hydrogen production must be adequately incentivised 
through the dedication of a portion of RESS or ORESS funding to hydrogen production offering long-term 
contracts in the form of a premium on top of the market price. 
Market pull is important and hydrogen developers and end-users should be rewarded to further encourage up-
take (85 Cork Chamber). 
 
Policy needs to be agile and evolving to create the environment required for this new energy vector. As costs 
come down new uses will become economic and the scale of the industry will grow and the mix of uses will 
change. 
Hydrogen Production: 

• Flexibility is required for first movers 
•  Defer ‘additionality’ requirement until industry reaches scale 
•  Defer rigorous temporal matching until industry reaches scale 
• Capital funding scheme required for initial capex 
• Production costs should be supported by a CfD business model (similar to GB). 

Initial projects should be sheltered from price and volume uncertainty and prevent first mover disadvantage. 
• Demand creation is required for any hydrogen production and should be encouraged by setting and 
supporting achievable decarbonation targets for transport, industry and power generation. 
Hydrogen Users 
End users require switching support to allow for transition to zero-carbon hydrogen in their plant and 
processes. 
• Transport Switching Support would include CAPEX for vehicle differential and other costs associated 
with switching i.e. refuelling etc. A public refuelling network as per the Alternative Fuels Infrastructure 
Regulation will also require suitable support 
• Industry Switching Support will also require development funding for Front End Engineering Design 
(FEED) studies and post-FEED costs which will lead to plant modification costs and ongoing operating 
expenditure Storage support 
• Similar to GB treatment of Rough Gas storage a mechanism is required to accelerate leasing and 
licensing for natural gas/hydrogen and ammonia storage 
• Create a suitable business model for the provision of geological sub-sea gas storage Support for Power 
Generation 
• Radical revision of the Capacity market to allow for delivery of a zero-carbon dispatchable generation 
portfolio 
• Incentivise existing gas power plant to transition to hydrogen via a switching support 
• Promote and invest in hydrogen valleys/clusters based around Dublin, Cork, Shannon Estuary dedicated 
to large-scale production, storage and use of renewable H2 from offshore wind energy. (87 Engineers 
Ireland) 

 

• Direct support for pathfinder projects such as the proposed GH2 project in Galway. 

• Support for Port infrastructure to take advantage of the opportunity. 

• Utilisation of Regional Development funds. 

• State agencies should raise awareness of EU funding tools to support the sector and provide support to 
grant applicants (91 Galway Harbour Company). 
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To support the deployment of green hydrogen at scale in Ireland, government backing will be crucial, particularly 
at the development stage of the industry. A strong regulatory and legal framework will need to be put in place 
to provide certainty to industry and support investment. As with other renewable energy technologies when in 
their infancy, appropriate financial support mechanisms to 
ensure hydrogen competitive in the market will be essential. 
There are several schemes that can be considered. Feed-in tariffs have been effective in the electricity and 
biofuels markets. Or, depending on market maturity and falling production costs, a feed in premium could 
eventually be phased in. Obligation schemes could be used for hydrogen as they have been utilised in the 
transport sector and may be used to incentivise renewable heat in the 
future. Capital grants should be considered for hydrogen infrastructure development. The financial support 
could be limited to what is necessary but should aim to make green hydrogen competitive compared to fossil 
fuels. Such supports should also be flexible and respond to falling production costs as the market matures. 
Renewable gas certification will also play an important role in supporting the growth of the green hydrogen 
sector. A system of certification of the hydrogen injected in the gas networks will see the decarbonised benefits 
of the renewable gas being accrued to purchasers of the related certificates in line with the incentives, policy 
and market conditions in place at the time. 
To accelerate hydrogen projects throughout Europe, the European Commission’s REPowerEU plan will make 
additional funding of €200 million available for research, and the Commission commits to complete the 
assessment of the first Important Projects of Common European Interest by the summer of 2022. The European 
Commission will provide €86 billion for renewables with an additional €27 billion for the development of 
hydrogen infrastructure by 2030. Though the criteria for the allocation of these funds has not been outlined, a 
well-developed hydrogen strategy and project plan would be required. 
The Commission will also roll out Carbon Contracts for Difference to support the uptake of green hydrogen by 
industry and specific financing for REPowerEU under the Innovation Fund, using emission trading revenues to 
further support the switch away from Russian fossil fuel dependencies. Ireland should ensure that it engages 
with all European research, financial and Projects of Common European interest projects and funding 
opportunities, whether at governmental or industry levels (92 GNI). 
 
The EU Fit for 55 package is being transposed into Regulation and may be complete the end of this 
year. It includes a target of a hydrogen refuelling station every 150 km on the major EU (TEN-T) road network. 
This will be mandatory for Ireland and negotiations may see the 150 km target reduce. 
Moreover, the REpowerEU plan, adopted on 18th May, stipulates that renewable fuels of non-biological origin 
(e.g., hydrogen and synthetic hydrocarbon fuels) must make up 5% of transport fuel demand by 2030. 
These targets define the minimum targets for infrastructure and hydrogen fuel production which government 
should aim to deliver through its funding and support packages for hydrogen. 
Allow flexibility around ‘additionality’ criteria and permit grid connections for early projects producing Biofuels 
Obligation Scheme certified hydrogen. 
Provide capital support for hydrogen vehicles and infrastructure. 
Leadership from Stated-owned entities can demonstrate commitment to industry and provide vital hydrogen 
demand to early infrastructure. 
Contracts for Difference can generate long-term confidence and are being proposed across Europe as a 
mechanism for delivering viable long-term business models for low carbon hydrogen production in the 
developing market. We stress that complex support schemes could risk delaying deployment, and that 
Government should aim to devise a simple and comprehensive production support mechanism, the BEIS 
Hydrogen Business Model providing one such example (93 HMI). 
 
• Provide co-funding to de-risk early-stage projects: Initial hydrogen projects may be challenging due to the level 
of capital involved and need to secure long-term demand in a nascent sector. To support investment, co-funding, 
similar to the UK and other European countries, would help kick-start the market. This may also be necessary as 
there may be challenges accessing European funds as Ireland is not eligible for many of the funds and some of 
the funds focus on hydrogen infrastructure connectivity to other EU Member States. Also, many European 
countries have set up their own funds, demonstrating a need for domestic action. For example, the Net Zero 
Hydrogen Fund provides up to £240 million of grant funding to support the upfront costs of developing and 
building low carbon hydrogen production projects. 
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• Develop appropriate production supports: The cost differential between hydrogen and conventional fuels 
means some support mechanism may be required to drive investment e.g. a Contract for Difference mechanism 
or the something akin to the UK Hydrogen Business Model. Under this system a producer would be paid a 
premium calculated as a difference between a strike price and a reference price for each unit of hydrogen sold. 
Projects could apply for both capital funding via the Fund, and 
revenue support through an ongoing support mechanism. The costs, benefits, and architecture of such a scheme 
would need to be carefully designed and customised for the Irish market. It would also need to be designed in a 
way that protects energy users – especially during periods of high energy costs. Finally, it would also be 
important to prevent any form of cross subsidization where the Irish energy users pays for hydrogen production, 
but others exclusively claim the decarbonisation benefits. DECC should consults on possible business models/ 
supports as a matter of priority (95 IBEC). 
 
The hydrogen sector is reliant upon high upfront capital investment and potential investors need the right policy 
framework and support mechanisms to de-risk the investments of first movers and early adopters of the 
technology. 
While biogenic municipal solid waste is not within the European Commission’s draft RFNBO Delegated 
Regulation, it will probably inform the additionality criteria for this form of renewable hydrogen. Hydrogen 
produced with electricity from existing electricity generation is needed to enable the transition to hydrogen. The 
derogation for additionality should be extended until at least 2030 in order to enable the sector to reach 
sufficient scale. 
In terms of funding support for hydrogen production, the European Commission’s Guidelines on State aid for 
climate, environmental protection and energy (CEEAG) provides the criteria for hydrogen support, and hydrogen 
related projects are included in the aid for renewable energy section. Awarding aid through an auction process, 
for example a form of ongoing support, assists in meeting the European Commission’s proportionality test in the 
CEEAG. Furthermore, the consideration of capital grants for hydrogen production, refuelling infrastructure and 
other aspects necessary to nurture Ireland’s early hydrogen sector should be considered in line with the aid 
intensity thresholds outlined in the CEEAG. 
The EU Hydrogen Public Funding Compass provides information on EU country programmes and funds that can 
help stakeholders finance hydrogen activities. It provides a useful overview of some existing support schemes 
currently in place in the EU.  
In order to incentivise electrolyser development and hydrogen production, a producer focused CfD business 
model similar to the UK Hydrogen Business Model is one type of support that could incentivise production. While 
the precise detail of the design is still being considered, it has been established that the producer will be paid a 
premium calculated as a difference between a strike price and a reference price for each unit of hydrogen sold. 
The strike price is intended to cover the fixed and variable costs of production, financing and equity return and 
will be indexed. Projects can apply for both capital funding via the Fund, and revenue support through the UK 
Hydrogen Business Model. As part of the UK Hydrogen Business model, the Net Zero Hydrogen Fund provides 
up to £240 million of grant funding to support the upfront costs of developing and building low carbon hydrogen 
production projects. France has also indicated it will incentivise production of hydrogen. 
Mechanisms to assist demand creation is necessary in order to reduce hydrogen production investment risks. 
Against the backdrop of emission reduction targets, support schemes will be an important to signal users to 
incorporate hydrogen into production, transport etc. For example in Portugal a scheme has been designed to 
incentivise end users to use green hydrogen. The auction based process is a two-way Contract for Differences 
(CfD) linked to CO2 prices (industrial consumers), 
gas prices (e.g. gas suppliers) or diesel (e.g. heavy-duty and public transport). 
With respect to transport aid, the CEEAG provide for increased flexibility for Member States to determine the 
eligible costs and the amount of support that is necessary. This should be considered in the design of supports 
to incentivise the uptake of hydrogen HGVs and other vehicles. The Clean Vehicles Directive set a target of 30% 
zero emission vehicles in public transport by 2025. The target should be more ambitious. 
While the Irish Biofuel Obligation Scheme is expected to include green hydrogen, the UK government has 
decided to complement the UK’s Renewable Fuel for Transport Obligation (RTFO) with financial assistance to 
support the production of eligible hydrogen projects. In 2019, a “development fuel” obligation was introduced 
to provide additional incentive for the supply of fuels of strategic importance which are currently more costly to 
produce, such as renewable hydrogen. Fuels qualifying as “development fuels” receive double Renewable 
Transport Fuel Certificates (RTFCs). However, the uptake of renewable hydrogen on the back of the RTFO did 
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not materialise. Some of the reasons cited include the lack of clarity over how hydrogen projects could 
participate in the RTFO and lack of administrative practice to genuinely support and guide supply and demand 
side through the RTFO requirements which would qualify for double RTFCs.36 Keeping the recent experience in 
the UK in mind, a supplier obligation will not provide sufficient certainty to invest in hydrogen production. 
Industrial users of hydrogen will require financial assistance to support the shift to hydrogen use for production 
processes. Financial support is needed to help first movers overcome high investment costs and bridge the cost 
gap between green hydrogen and mature fossil fuel technologies. According to IRENA’s research, as the market 
matures, the nature of the financial assistance provided can evolve from direct financial assistance to tax 
incentives and other kinds of subsidies (96 Indaver). 
 
Strong plan for distribution of H2 nationally so that H2 trucks and cars can be introduced (101 SGS). 
 
Leverage European funding mechanisms (Hydrogen Valleys and IPCEIs): In September 2020, the European 
Commission announced a call for tenders for projects to build electrolysis plants at the 100-MW scale. All 
proposals have been evaluated and some awarded funding such as the GreenHyScale Project in Denmark91. 
Likewise, one of the most important calls for proposals are the Clean Hydrogen partnerships calls for Hydrogen 
Valleys92 and an extensive list of all Hydrogen Valleys currently are represented on the platform Hydrogen 
Valley map93 and in the Hydrogen Valleys - Insights into the emerging hydrogen economies around the world 
report94, and while Ireland has recently announced its first hydrogen valley in Galway95, the project has not yet 
received funding from the Hydrogen Valleys call. Hydrogen Valley concepts are always adapted to cater to 
specific regional circumstances and the overall objectives of a project. 
Perhaps more importantly, the Commission included hydrogen in the Important Projects of Common European 
Interest (IPCEI) scheme96, which allows projects validated by both member states and the Commission to 
receive public support beyond the usual boundaries of state aid rules. This is expected to unlock significant 
project investment across the entire hydrogen value chain, stimulating scale-up in the next decade. 
Support from public financial institutions: Financial institutions can be critical in mitigating the investment risks 
of first movers. While the European Investment Bank (EIB) provided significant investments for R&D in hydrogen 
projects97 in the last decade having signed related collaboration agreements with France Hydrogène (2020) and 
the Portuguese government (2021), it has now shifted its focus to offer financial support and technical assistance 
for the development of large-scale projects98. 
Establish policy instruments enabling investment and supporting hydrogen production: Governments are 
developing new and innovative policy instruments to support investment in hydrogen projects. In June 2021, 
the German government announced the H2 Global programme, with the aim of ramping up the international 
market for hydrogen produced from renewable electricity. The scheme will tender ten-year purchase 
agreements on hydrogen-based products, providing certainty to investors on project bankability. With a total 
budget of EUR 900 million, the scheme expects to leverage more than EUR 1.5 billion in private investments. 
Moreover, in its national hydrogen strategy, Germany also included the new Carbon Contracts for Difference 
(CCfD) pilot programme to support the use of green hydrogen. Similarly, the European Commission announced 
in its REPowerEU communication99 that it “will roll out carbon contracts for difference to support the uptake of 
green hydrogen by industry and specific financing for REPowerEU under the Innovation Fund”. Auctions for 
carbon contracts for differences (CCfDs) using emissions trading system (ETS) would allow selected, hard-
toabate industries under the ETS scheme to secure a stable income for an agreed period, provided they use 
green hydrogen. The selected winners, who bid for a certain strike price, would receive the difference between 
the strike price and the market price of the emission allowances from the government. This would cover the 
costs of green hydrogen investments and attract financing for green hydrogen projects. 
Further auctions are also a powerful policy instrument, and they have been critical in ramping up other clean 
energy technologies. IRENA100 suggests that an alternative auction design could be set to facilitate trading in 
green hydrogen without the need for any physical exchange. In this case, a public intermediary could auction 
long-term purchase agreements with producers (with the lowest bid being selected), and separate service 
agreements with off-takers in the hard-to-abate sectors (with the highest bid being selected), who then could 
start decarbonising their processes. Carbon taxes or ETS revenues could be used to compensate for the initial 
price differences borne by the public intermediary. 
Countries have been implementing auctions applied to hydrogen, India’s New and Renewable Energy Minister 
announced in June 2021 auctions for the production of hydrogen from renewables. The Netherlands’ national 
strategy also mentions the potential use of combined auctions for offshore wind and hydrogen production and 
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recently, Romania was cleared to hold a national auction to fund at least 100MW of green hydrogen production, 
after the European Commission (EC) gave the Eastern European country the green light to provide up to €149m 
($152m) of public finance for it. 
Support tenders and engagement: In Chile, the government is holding regular public and open tenders to 
develop large-scale projects for producing hydrogen from renewable energy sources on public land. As these 
projects require large land areas, facilitating access to public land with good renewable resources can reduce 
investment risks and accelerate deployment. 
Address investment risks of first movers and provide engagement support: New applications for hydrogen, as 
well as clean hydrogen supply and infrastructure projects, stand at the riskiest point of the deployment curve. 
Targeted and time-limited loans, guarantees and other tools can help the private sector to invest, learn and 
share risks and rewards. 
Sharing knowledge and harmonising standards is also key, including for equipment, safety and certifying 
emissions from different sources and holding regular public consultations. For example, along with its Hydrogen 
Strategy, the United Kingdom launched a public consultation on a business model for low-carbon hydrogen with 
the aim of defining specific policy instruments to help project developers overcome costs barriers. 
In addition, international co-operation agreements have been established between governments and the 
private sector (the MOUs between the Port of Rotterdam and the governments of Chile and South Australia is 
one example). All have the short- to medium term objective of co-operating to share knowledge, best practices 
and technology development to reduce costs. They also share the long-term aim of laying the foundations for 
future international hydrogen supply chains to ensure the development of trade in hydrogen and hydrogen-
derived fuels. 
In conclusion, enabling early to market green hydrogen projects will: 

• Increase investor confidence 
• Show that Ireland is open to business – to OEM’s, Other EU Countries 
• Increase knowledge in hydrogen supply chains – Design & Planning, Construction, Operation, Policy, 
Funding 
• Reduce curtailment and constraint 
• Increase public acceptance in hydrogen 
• Increase off-taker awareness and confidence in hydrogen 

Establish national funding supports: Organisations such as IDA Ireland and Enterprise Ireland are key to develop 
a hydrogen economy in Ireland since IDA Ireland is the principal agency charged with attracting foreign direct 
investment to Ireland101 and Enterprise Ireland as the agency responsible for the development and growth of 
Irish enterprises in world markets offering a wide range of funding supports for companies. 
For instance, IDA could support the attraction of FDI in the renewable energy sector and hydrogen users such as 
fertilisers producers and also support Irish-based multinationals in their pathways to decarbonisations through 
the usage of hydrogen. Such has been the case in the US, where Microsoft has reached a new milestone in its 
effort to ditch diesel in favour of cleaner energy at its data centres. The company recently announced that it 
successfully tested a hydrogen fuel cell system powerful enough to replace a traditional diesel-powered backup 
generator at a large data centre102. 
Moreover, a funding support should be dedicated to hydrogen-based companies that aim to produce green 
hydrogen in Ireland and bridge a relationship with potential off-takers who are also looking to make investments 
in decarbonising their processes and where hydrogen fits a sustainable model and also presenting hydrogen-
based companies to venture capitalists who invest with management in ambitious, fast-growing companies with 
the potential to develop into significant businesses as the green hydrogen industry is (104 EIH2). 
 
Provide a support scheme to stimulate supply: Supply side support in the form of capital grants for high fixed 
cost electrolysers coupled with an ongoing €/kg production subsidy is central to the concurrent development of 
hydrogen demand. The production could be modelled on similar support in GB which ensures the cost of 
hydrogen is comparable to the fossil fuel being substituted. This form of support has proven to achieve high 
levels of technology deployment and achieves an element of investment certainty.  
Funding to stimulate the supply of hydrogen is currently being put in place across Europe. The UK recently 
announced it will launch a £240 million Net Zero Hydrogen Fund to support at-scale deployment of low carbon 
hydrogen production during the 2020s34. Germany plans to auction sites in the North Sea in 2022 for the 
purpose of producing green hydrogen offshore, with funding to be made available for successful bidders35. The 
Netherlands aims to invest €338 million to finance projects aimed at stimulating the production of green 
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hydrogen and findings ways to use the fuel in industry36. Ireland should learn from these countries and put 
funding in place now to bring long term benefits.  
Reduce the cost of renewable electricity: Electricity consumption accounts for between 50 and 65 per cent of 
the cost of green hydrogen. Technology-neutral policies aiming to reduce the cost of renewable electricity will 
be vital for green hydrogen to become cost-competitive and should be prioritised.  
Reducing the cost of renewable electricity here would clearly also have wider benefits by, for example, reducing 
the cost of supports needed to develop renewables, and making Ireland more competitive on a global scale both 
for exports and for corporates looking to sign CPPAs.  
WEI’s Saving Money report outlines measures that could be taken to lower the cost of onshore wind in Ireland, 
with many of these also impacting the costs of offshore wind and solar. We also recommend the establishment 
of a taskforce in consultation with industry and consumers to identify ways to reduce the price of renewable 
electricity in Ireland (113 Wind Energy Ireland). 
 
The task is to ramp up a new industry from infancy to maturity.   That means policy needs to be agile and learn 
and change as the industry grows.  The most appropriate support will change as the industry grows. We should 
expect a deployment / cost reduction curve similar to wind, batteries and solar. As costs come down new uses 
will become economic and the scale of the industry will grow and the mix of uses will change. In the early days 
every project needs an end to end package – production, logistics and end use, otherwise it may not be bankable. 
Eventually there will be a ‘market price’ for hydrogen.  Until then price depends on when, where and what 
quantity is needed. 
Support for Green Hydrogen production: 

● Create a flexible environment for delivery of 'first mover' projects to kick start the industry including: 
● Defer ‘additionality’ requirement until industry reaches scale 
● Defer rigorous temporal matching until industry reaches scale 
● Develop scheme for capital funding for renewable green Hydrogen production  
● Contractual, producer focused CfD business model like GB.  (Whole life costs of hydrogen production is 
dominated by the cost of energy.  A revenue subsidy per kg produced is more useful than a capital grant.) 
● The simplest subsidy is a fixed €/kg top up, awarded to a specific production plant for a 10+ year period.  
This should be awarded in a competitive process to ensure value for taxpayers. 
● Every project is different and will experience price and volume risk in a unique way.  Better to let 
developers and investors manage that for themselves and build it into the fixed rate subsidy they need, 
rather than complicate the subsidy mechanism. 
● Early adopters of hydrogen are not competing with the price of fossil fuels. However they are competing 
with later adopters who ‘lock in’ to a lower cost of production at a later date.  This means a subsidy is 
required to overcome first mover dis-advantage. 
● Demand creation is critical to de-risk investment by Hydrogen producers 
● Set ambitious zero emission targets in transport starting with public transport and public sector 
● Set ambitious target for industry decarbonisation 
● Set a target for hydrogen storage 
● Set target date for net zero electricity system 

Support for Green Hydrogen users. ( 
● Introduce a switching support for end users to allow for associated up-front costs for transitions 
switching to hydrogen where there is no alternative, more efficient decarbonisation solution.   
● Transport end-user Switching Support  
● CAPEX funding for vehicles - differential between FCEV and fossil equivalent  
● In the absence of public HRS network, some fleet operators will require support (CAPEX) to modify their 
depots to facilitate storage and dispensing of hydrogen for FCEV. 
● CAPEX will be needed to support development of public network of Hydrogen Refuelling Station (HRS) 
as required under Alternative Fuels Infrastructure Regulation 
● Industry End-user Switching Support  
● Provide DEVEX funding (development expenditure) for Front End Engineering Design (FEED) studies and 
post FEED costs.  
● Provide CAPEX for plant modifications including associated OPEX  
● Incentivise grid connected, Zero Carbon back up generation including Data centres 
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● Rapid scaling and lower costs can be realised by an agreement or partnership at Governmental level 
with other EU nations for Hydrogen exports, if this does not compromise achievement of national 
renewable targets/ carbon budgets 

Support for green hydrogen storage 
● Accelerate leasing and licensing for hydrogen and ammonia storage 
● Create a RAB model for the provision of geological sub-sea gas storage. 

Support for green hydrogen power generation 
● Create a new market mechanism for the delivery of a zero-carbon dispatchable generation 
● Incentivise existing gas power plant to transition to Hydrogen 
● Existing Plant Switching Support  
● Further 10yr Zero Carbon capacity contracts with allowances for CAPEX investment for plant 
modification to safely operate with H2/ H2 blend 
● Energy market mechanism should reward low carbon dispatchable generators   
● New Entrants 
● Create targets and a ring-fenced capacity market allocation for new zero-carbon dispatchable 
generation  
● Rigorously define Hydrogen Capable/Ready for all new generation assets 
● Create a mechanism to incentivise incremental investment in Hydrogen Readiness that will not 
disadvantage auction competitiveness  
● All new industry backup power generation should be grid connected and zero carbon (118 Hydrogen 
Ireland Associations). 

 
The task is to ramp up a new industry from infancy to maturity. That means policy needs to be agile and learn 
and change as the industry grows. The most appropriate support will change as the industry grows. We should 
expect a deployment / cost reduction curve similar to wind, batteries and solar. As costs come down new uses 
will become economic, and the scale of the industry will grow, and the mix of uses will change. In the early days 
every project needs an end-to-end package – production, logistics and end use, otherwise it won’t be bankable. 
Eventually there will be a ‘market price’ for hydrogen. Until then price depends on when, where and what 
quantity is needed. 
Support for hydrogen production: 

• Create a flexible environment for delivery of 'first mover' projects to kick start the industry including: 

• Defer ‘additionality’ requirement until industry reaches scale 

• Defer rigorous temporal matching until industry reaches scale 

• Develop scheme for capital funding for renewable hydrogen production52 

• Contractual, producer focused CfD business model similar to GB53. Whole life costs of hydrogen 
production are dominated by the cost of energy. A revenue subsidy per kg produced is more useful than a 
capital grant. 

• The simplest subsidy is a fixed €/kg top up, awarded to a specific production plant for a 10+ year period. 
This should be awarded in a competitive process to ensure value for taxpayers. 

• Every project is different and will experience price and volume risk in a unique way. Better to let 
developers and investors manage that for themselves and build it into the fixed rate subsidy they need, 
rather than complicate the subsidy mechanism. 

• Early adopters of hydrogen are not competing with the price of fossil fuels. However, they are 
competing with later adopters who ‘lock in’ to a lower cost of production at a later date. This means a subsidy 
is required to overcome first mover disadvantage. 

• Demand creation is critical to de-risk investment by hydrogen producers 

• Set ambitious zero emission targets in transport starting with public transport and public sector 

• Set ambitious target for industry decarbonisation 

• Set target date for net zero electricity system 
Support for hydrogen users 

• Introduce a switching support for end users to allow for associated up-front costs for transitions 
switching to hydrogen where there is no alternative, more efficient decarbonisation solution54. 

• Transport end-user switching support 
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• CAPEX funding for vehicles - differential between FCEV and fossil equivalent o In the absence of public 
HRS network, some fleet operators will require support (CAPEX) to modify their depots to facilitate storage 
and dispensing of hydrogen for FCEV. 

• CAPEX will be needed to support development of public network of Hydrogen Refuelling Station (HRS) 
as required under Alternative Fuels Infrastructure Regulation 

• Industry end-user switching support 

• Provide DEVEX funding (development expenditure) for Front End Engineering Design (FEED) studies and 
post FEED costs. 

• Provide CAPEX for plant modifications including associated OPEX 

• Incentivise grid connected, Zero Carbon back up generation including data centres 

• Rapid scaling and lower costs can be realised by an agreement or partnership at Governmental level 
with other EU nations for Hydrogen exports, as long as this does not compromise achievement of national 
renewable targets/ carbon budgets. 

Support for hydrogen storage 

• Accelerate leasing and licensing for natural gas / hydrogen and ammonia storage 

• Create a RAB model for the provision of geological sub-sea gas storage. In GB, BEIS have analysed 
market barriers deterring investment in gas storage infrastructure including demand uncertainty, high costs, 
policy and regulatory uncertainty and commercial uncertainty. 55 BEIS call out the need for a business model 
which would stimulate private investment in hydrogen storage infrastructure and bring about its timely 
development. 

• ESB suggest that DECC should harness learning from the BEIS consultation and ensure timely public 
consultation on an Irish business model dedicated to seasonal scale storage 

• Support for hydrogen power generation 

• Create a new market mechanism for the delivery of a zero-carbon dispatchable generation 

• Incentivise existing gas power plant to transition to Hydrogen 

• Promote zero-carbon dispatchable power generation at three Hydrogen Valleys based around Dublin, 
Cork, Shannon Estuary dedicated to large scale production, storage and use of renewable H2 from offshore 
wind energy 

• Existing Plant Switching Support 

• Further 10-year zero carbon capacity contracts with allowances for CAPEX investment for plant 
modification to safely operate with H2 / H2 blend 

• Energy market mechanism should reward low carbon dispatchable generators 

• New Entrants 

• Create targets and a ring-fenced capacity market allocation for new zero-carbon dispatchable 
generation 

• Rigorously define Hydrogen Capable / Ready for all new generation assets 

• Create a mechanism to incentivise incremental investment in Hydrogen Readiness that will not 
disadvantage auction competitiveness 

• All new industry backup power generation should be grid connected and zero carbon. (121 ESB) 
 
Green hydrogen can play an important role in the decarbonisation of Ireland’s energy system, but it is contingent 
on the establishment of the right regulatory and policy framework and delivery plans to generate demand. At 
present, there is little demand for hydrogen in Ireland, which will need to be stimulated through the actions of 
government and industry alike. Moreover, the Irish Government’s Climate Action Plan 2021notes that 
electrolysis technologies are still being developed and that costs of producing and supplying this fuel type remain 
high.That is why policy support is required as current market signals are not strong enough to de-risk the 
investment required to scale up at the pace that is required for decarbonisation. Arobust strategy and an 
associated action plan are also essential along with necessary funding commitment for policy support. 
To encourage and support the commercialisation of hydrogen production and end uses, targeted funding 
mechanisms will be required to drive inward investment, innovation and demonstration projects,and the 
development of domestic supply chains. It is essential that decision making focuses on securing a demand for 
hydrogen ahead of supply and provide the certainty for businesses to help de-risk investment.At the 
sametime,there must be 
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Government fundingfor research and development to identify the most cost-effective applications of hydrogen 
and pilot projects to refine these applications. 
In addition to grant funding,we are supportive of contractual,producer-focused business models for hydrogen.As 
can be seen in other European countries and with different renewables technologies,the certainty provided by 
a contractual approach has supported investment and helped drive downcosts.Wewould very much welcome 
the opportunity to engage with the Government of Ireland in developing a support mechanism for hydrogen 
production and would urge the government to prioritise simplicity and clarity over complexity in the 
development of a mechanism (122 ScottishPower). 

 

44 WHAT ARE THE POTENTIAL POLICY OPTIONS FOR INCENTIVISING FOR EACH OF THESE END-
USES? 

It is important to note that in Member States National Energy & Climate Plans5 (NECPs) (consolidated plans 
developed by Member States bringing energy and climate planning into a single process for the first time) 
transport is the first area of application for hydrogen in most of the plans, with industry following as the second. 
From an EU perspective, Ireland will be obliged to comply with the EU Alternative Fuels Infrastructure Regulation 
(‘AFIR’) once adopted and which sets out refuelling requirements for hydrogen infrastructure set at refuelling 
points of 350 bars and 700 bars  every 200km on the core Trans-European Network for Transport (TEN-T).  Also, 
the Climate Action Plan 2021 includes a number of actions relating to green hydrogen demand in transport while 
the Renewable Fuels for Transport Policy Statement sets out a roadmap for the supply and use of renewable 
fuels in transport for meeting the targets and in relation to European obligations for renewable energy supply 
and use in transport. While the inclusion of hydrogen in the Biofuel Obligation Scheme (BOS) is welcomed, and 
will assist in the early development phases, the scheme is not appropriate as a long-term mechanism given that 
its primary purpose is not focused on incentivizing the deployment of hydrogen but on discouraging the use of 
diesel and petrol. It also has limitations due to proposed EU changes to the Renewable Energy Directive (Recast 
to 2030 (RED II) (7 Source Energie). 
 
Clear legislation. Grants for upgrading end-use equipment. Capacity payments for ability to respond to 
generation need. Develop Strategic Development Zones (Energy Hubs) along the Atlantic Economic Corridor. 
Cross- sectoral development is already developing e.g. Port of Galway initiative. State to consider Norwegian Oil 
& Gas Model for offshore wind & hydrogen energy concessions. EU funds (up to 60%) to projects in Northern & 
Western Regional Assembly Area which is a region in transition. Develop policy certainty – still not fully in place 
for offshore wind (12 Atlantic Economic Corridor Business Forum). 
 
As part of that Irish implementation process provide capital grants and CFD incentives Ireland should now:  
join the EU IPCEI for hydrogen, as Ireland has for microelectronics and health, and should then participate in the 
EU IPCEI Hy2Tech project, and become part of the next wave of projects,  and put forward the BIP GH project 
together with other Irish proposed projects as a pilot for EU funding, Provide priority for GH pilot projects in the 
Irish planning process and Support State agencies as end users in the GH pilot process (13 Bremore). 
 
The regulatory framework needs to be advanced to the point where it is a national security priority, currently 
the international price for fossil fuels is unsustainable, this will change, the future pricing of importing fossil fuels 
need to be monitored and a clear disincentive gap to their use over indigenous supplies needs to be maintained 
for a sustained 10-year period (22 Aergaz). 
 
Transport – we see two main policy options that the government should use to encourage the uptake of 
hydrogen vehicles by HGV operators. Firstly, the government should support the production of green hydrogen 
and development of a nationwide network of hydrogen refuelling stations. Ideally the refuelling stations should 
be located close to green hydrogen production sites and near major transport routes. Under the proposed 
revision of the Directive on the deployment of alternative fuels infrastructure, Government will be required to 
provide a minimum number of stations. Fast-tracking deployment of a few stations would be a no regrets 
support government can provide to stimulate the use of hydrogen in the transportation sector. Secondly, the 
state supports for the purchase of hydrogen HGVs to incentivise uptake needs to be increased. A revised support 
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could take the form of a tax allowances or a grant for the introduction of a scrappage scheme for HGVs. Hydrogen 
vehicles are currently significantly more expensive than fossil fuel equivalents. If a targeted support could 
equalise the upfront costs of purchase it would incentivise companies to transition vehicle fleets to green 
hydrogen fuelled vehicles. This in turn, would have a positive impact on the green hydrogen supply sector as an 
increased demand gives more certainty for a commercial business case and de-risks development of production 
capacity. 
Electricity –Our view on how to best incentivise hydrogen use in the electricity market in response to question 
12. 
Industrial uses – green hydrogen can play a role in a number of different industries in Ireland. Co- ordinating 
supply and demand projects in tandem is difficult and investments to facilitate the use of hydrogen in industrial 
processes are unlikely to be made in advanced of clarity on supply. Our view is that the best approach to 
incentivising industries to switch over is ensure there is a reliable supply of relatively cheap green hydrogen 
available (26 Bord na Mona). 

 
Setting quotas/targets for hydrogen use across the different end-use sectors on the demand side would 
accelerate and increase the uptake of hydrogen as a low carbon alternative fuel solution. This approach would 
encourage investment from the producers in order to satisfy the demand for some of the early developments. 
Government supports for the initial green hydrogen production projects would de-risk investment, and reduce 
the operating cost difference for end users between green hydrogen and the present carbon based fuels. This 
will help to level the cost difference between the two and therefore incentivise early adaptors. 
Mobility - a government supported initiative to develop a hydrogen refueling network along the TEN-T roads 
would create confidence for the end users and companies with fleets who are considering their first deployment 
of hydrogen vehicles, that there is a robust network of refueling stations where they can reliably refuel. As 
identified in the EU Fit for 55 package, and which is expected become mandatory, hydrogen refueling stations 
(HRS) will need to be accommodated every ~150kms. In the knowledge that this must be undertaken then a 
policy to accelerate the development of some hydrogen refueling stations along the major transport routes, 
along with improved grants for HGVs to commence the transition to new fuel cell vehicles will incentivise early 
uptake. Green hydrogen production will be developed to meet the demand since business cases become more 
viable with larger demand and less risk. 
Industrial Heat Demand – initial incentives should be focused on providing grants across varying industrial 
sectors to minimise the cost of converting burners to be hydrogen or hydrogen/methane ready, and level the 
operating cost difference (27 BOC Gases Ireland). 
 
CIÉ supports the introduction of incentives for the uptake of hydrogen technologies in the transport sector, 
particularly with regards to FCEVs. Given the nascent stage of the hydrogen market development, financial 
supports should be provided to incentivise the demand for hydrogen until economies of scale are reached and 
market price equilibrium stabilises. 
Potential policy options could include the establishment of targets for hydrogen usage in each sector and the 
introduction of funding mechanisms to offset the cost of introducing new hydrogen technologies and make them 
more affordable for end-users. 
Short term incentives towards the cost of hydrogen would allow uptake of vehicles and establish a base for 
hydrogen production. Policy must support the affordability of hydrogen fuel as the market price of hydrogen 
makes it cost prohibitive to many potential users, and more hydrogen uptake will be encouraged as the cost 
becomes more affordable. CIÉ supports policy options for incentivising projects that involve: 
(i) the development of hydrogen production and supply chains; 
(ii) the deployment of public and private refuelling infrastructure; 
(iii) the early acquisition of suitable FCEV products and their related fuel operating costs to support higher cost 
early deployment phases. As demand and scale increases over the next decade, such supports can be gradually 
decreased on a planned phased basis. 
Ultimately the supports should incentivise hydrogen producers to generally position long term mass scale 
commercial prices at a consumer price point well below the current equivalent diesel/petrol price but biased as 
close to electricity charging price as possible to allowing for renewable electricity production costs, which will 
achieve economies of scale in hydrogen production cost and margin. 
Hydrogen will always be at a higher pump price than direct electric charging, but this can be offset by the 
projected lower upfront CapEx costs of FCEVs (as manufacturers achieve similar economies of scale) and the 
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lower infrastructural costs for operating the vehicles over their lifetime. This will ultimately provide end-users a 
second potential alternative zero emissions transport solution that delivers shorter refuelling times and much 
greater range at a competitive investment cost (30 CIE Group). 
 
Codema considers that a ‘multiplier’ for green hydrogen (analogous to that used for some forms of biofuel under 
the EU Renewable Energy directive, and as proposed in the 2021 Renewable Heat Obligation consultation) is not 
a suitable policy option for incentivisation of green hydrogen. 
Experience has shown that allocating multipliers to energy sources distorts the accounting processes for 
understanding renewable energy shares of these and other energy sources. This makes it harder to understand 
and compare progress in implementation of renewables more broadly14. Codema considers that alternative 
policy options such as grants, and tariffs should be explored (31 Codema). 
 
Payment supports for Hydrogen are fundamental as green hydrogen does not currently exist in any meaningful 
way. The level and creativity around supports will solely dictate the speed at which the hydrogen economy can 
be developed (32 Constant Energy). 

 
The European Green Deal sets of a range of policy initiatives to make Europe carbon neutral by 2050. Aligned 
with the Green Deal, a dedicated strategy on hydrogen  adopted in 2020, recognises its’ role as an important 
part of the overall European strategy for energy system integration. Hydrogen is a viable solution to decarbonise 
different sectors, as an alternative low emission fuel in the maritime sector and investment in hydrogen will 
foster sustainable growth. 
In the national policy context, the significant role of green hydrogen in facilitating decarbonisation is outlined in 
the Climate Action Plan, 2019. The Programme for Government – Our Shared Future, encourages research in 
scientific and technological innovation in meeting our climate change targets to include green hydrogen, along 
with wave technology and floating offshore to take advantage of the Atlantic seaboard natural resources. 
The importance of the cross-border North West City Region as a key driver for growth has been recognised in 
the Irish Government’s National Planning Framework.  Donegal County Council and Derry City & Strabane District 
Council have committed to work together, as detailed within the North West Regional Energy Strategy, with the 
ambition of decarbonising their energy systems and aiming for net zero carbon emissions by 2045.  
Donegal County Council supports the ambitions of European, cross-border and national policy objectives and 
supports the reduction target of overall of greenhouse gas emissions by 51% by 2030 as outlined in the 
Programme of Government (35 Donegal County Council). 

 
Demand to be maximised in the short term via a centrally traded hydrogen market to stimulate the hydrogen 
economy, heating, industry, transport, feedstocks, dedicated 100 % renewable hydrogen grids. While the 
industry is in a nascent state, multiple pathways to increase end use of hydrogen to be progressed. 
Demand for enough hydrogen to meet the pipeline of offshore wind projects will jump start the hydrogen supply 
chain with a ready supply of green hydrogen to meet the full range of demand scenarios (36 DP Energy). 

 
There a number of things EirGrid regards as important considerations to maximise the benefits of hydrogen: 

• The location of electrolysers is key and they should locate in areas which complement, in the short to 
medium term, the existing power system, and in the future, the evolution of both should be 
complementary and plan led 

• There is a very significant potential for the supply of hydrogen from renewable sources in Ireland. 
However, this supply will likely far exceed demand for hydrogen in Ireland. Therefore, building routes 
to export and developing new demands for hydrogen will be crucial to any large scale hydrogen future 
in Ireland 

• Electrolysers should be able to provide system services and allow for flexible demand. They should 
complement the future high RES power system 

• Electrolysers should not impact the controllability or security of the power system 

• New conventional generation plant should be renewable gas (including hydrogen) ready 

• While there is a healthy pipeline of hydrogen projects being developed in Ireland, it should be 
recognised that a lot of countries have significant ambitions for what is a nascent industry. 
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• The attraction of industries which are reliant on Hydrogen in their production processes should be a 
key tenant of the strategy which may address some of the supply chain challenges in coming years, 
while support a sustainable employment and economic growth (40 EirGrid). 
 

Vehicle manufacturers, suppliers, engineering companies, research and testing organisations and many others, 
have allocated very significant funds to developing and delivering Hydrogen fuelled vehicles. Right hand drive 
trucks, buses, vans and cars, are already being produced. By mid-decade we expect to see many vehicle types 
from many manufacturers, on the market. Initially in small quantities but ramping up to substantial numbers 
quickly. 
Deploying these requires the development of the related infrastructure. 
Element-2 are prepared to develop infrastructure at our own cost. However, commitment to facilitating this, as 
well as government financial support for vehicles and for production facilities will be very necessary enablers. 
Commercial vehicles are subject to different, more rational, purchase motivations than private cars. Therefore, 
Total Cost of Ownership (TCO) carries a bigger weight in decision making on the purchase of commercial vehicles. 
This is one reason to target the commercial vehicle market with financial incentives (42 Element 2). 

 
Policy options should be based on removing barriers to hydrogen market development. Energia identify the 
following non exhaustive list of high-level issues which policy can play a key role in resolving: 
High Capital Cost: The transition to utilising hydrogen on both the supply and demand sides of the market 
involves significant investment in high capital cost equipment. On the supply side, electrolysers are a relatively 
mature technology but the limited scale of electrolyser manufacturing at the global level has not yet unlocked 
the benefits of high-volume manufacturing and standardisation. Whilst the targeted installed electrolyser 
capacity in both the EU and UK will drive cost reductions, in the short-term electrolysers and associated balance 
of plant will require significant capital investment. 
Suggested Policy: Capital expenditure grant funding to reduce project development risk and stimulate 
investment. To ensure a future competitive hydrogen market, early supports should be subject to a maximum 
electrolyser capacity limit on any single project. 
Similarly on the demand side, an end user or industrial plant transitioning from fossil fuels to hydrogen will 
require a full understanding of the impacts of utilising a new fuel. In many cases this will require the installation 
of new equipment (e.g. refuelling stations) and machinery (e.g. busses or furnaces), representing significant 
capital investment especially in the context of hard to abate sectors where hydrogen is best utilised. 
Suggested Policy: Capital expenditure grant funding to support the purchase and installation of equipment 
which enables fuel switching to hydrogen in identified high priority hydrogen use cases. This will enable 
important early applications for hydrogen consumption to come online alongside hydrogen production capacity. 
High Production Cost: In addition to the high capital costs noted above, green hydrogen is currently more 
expensive to produce than the fossil fuels it seeks to displace. In order to incentivise switching to hydrogen, long 
term revenue support is required to address this price differential, provide an element of price risk mitigation 
for producers thereby lowering the cost of capital, and increasing investment whilst supporting the demand 
side. 
Suggested Policy: Long term revenue support (€/kg) for hydrogen production and delivery in the form of a 
contract for difference set against the price of the displacement fuel. The GB hydrogen business model approach 
is one such model which should be evaluated in the Irish context. 
The price of renewable electricity is a significant factor in the cost of hydrogen production. Therefore, to produce 
hydrogen at competitive rates, access to an abundance of cheap, renewable power is a prerequisite for a 
successful hydrogen economy. 
Suggested Policy: Increased pace of deployment of renewables, significant grid upgrades in the power system, 
planning timelines reduced 
Demand Uncertainty - Whilst a hydrogen production support scheme reduces price risk for projects, uncertainty 
around hydrogen volume remains. It is therefore imperative that hydrogen demand develops alongside 
hydrogen production capacity. Due to the nascent stage of the hydrogen market in Ireland, policy has an 
important role in incentivising both where and when hydrogen is utilised in the energy system of the future. 
Examples of such policy is the inclusion of hydrogen in the biofuels obligation scheme. 
Suggested Policy: Based on responses to this consultation a full review of potential hydrogen use cases should 
be undertaken in order to prioritise and quantify potential future hydrogen demand. Based on this information, 
sectoral hydrogen targets should be set which align with the pursuit of net zero in terms of both ambition and 
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time. It is important that stakeholders are consulted within this process in order to understand barriers and 
requirements. Examples of such policy would be mandating existing grey hydrogen demand to transition to 
green hydrogen 
Capability Building - It is possible to identify high level use cases where hydrogen is likely to play a role in a 
decarbonised energy system, for example maritime applications. However, the realities of a specific use case in 
a specific setting are highly variable across the demand side. The utilisation of hydrogen at this current stage 
requires potential demand sites to fully understand not only hydrogen’s feasibility in a particular application but 
also its viability in the future energy system. This includes the requirement to fully understand vitally important 
hydrogen safety requirements on existing sites, an assessment of equipment upgrades/replacements, 
maintenance implications and associated material factors relating to switching to hydrogen. There must be 
support for projects to develop the knowledge and understanding to enable the feasibility and viability of 
switching to hydrogen to be appropriately assessed. If deemed feasible, these projects require a roadmap to 
demonstration and commercial scale up. 
Suggested Policy: Provision of industrial fuel switching grant funding to enable high priority hydrogen 
applications to be fully investigated as to the feasibility of utilising hydrogen. This should be accompanied by a 
roadmap of defined supports to encourage progression to a demonstration phase and ultimately commercial 
scale up. 
Regulatory Approach - The policy and regulatory approach should always be reflective of the current state of 
the hydrogen market and focus on removing barriers which inhibit the market’s ongoing development. 
Application of the EU’s delegated act on additionality from 2027 is an example of a regulatory approach which 
does neither. Rather than removing barriers, additionality unnecessarily limits the ability for Ireland's hydrogen 
industry to develop at the pace and the scale required to effectively support the utilisation of future wind 
capacity for hydrogen production, that will be required to meet the Climate Action Plan. 
Suggested Policy: Advocate for EU Delegated Act on additionality to apply once the hydrogen industry has 
reached sufficient scale in order to enable the short- and medium-term development of electrolyser capacity 
ahead of offshore wind development. 
Given the interdisciplinary nature of hydrogen and its utilisation across a wide variety of industries and forms, 
there will no doubt be a plethora of unforeseen or hard to predict barriers to hydrogen market development. 
This breadth and complexity of potential issues requires communication and common understanding to ensure 
timely and appropriate solutions can be created and deployed. 
Suggested Policy: Create a hydrogen forum where hydrogen producers, off takers, system operators, regulators 
and associated stakeholders can discuss progress and barriers to adoption. This will facilitate an increase in the 
pace of delivery (43 Energia). 
 
A scheme based on a per kWh heat provided would encourage the uptake of Hydrogen (47 Fingleton White). 

 
This strong presence of fossil gas interests hinders the implementation of fully independent and transparent 
planning processes and significantly risks the expansion and lock-in of unnecessary fossil gas infrastructure for 
decades. It incentivizes a hydrogen network that suits the interests of the incumbent gas transmission industry 
in maintaining uneconomic assets, rather than a network that is fit-for-purpose; namely, one that is isolated, 
organised in regional clusters, transporting renewable gases only to priority end-users (49 Friends of the Earth). 

 
Policy options for incentivising high priority uses are as follows: 

• Restricting or taxing grey hydrogen (whether domestically produced or imported) and promoting green 
hydrogen for all existing hydrogen uses 

• Investment in marine and air transport hydrogen refuelling stations 

• Heavy taxation of fossil fuels in the aviation sector, and removal of fossil fuel tax exemptions on aviation 
fuel, to incentivise the move to green hydrogen 

• Public investment in hydrogen storage infrastructure for energy security purposes 

• Temporally matched green certification for hydrogen produced from grid electricity, based on very low 
carbon intensity of grid electricity for time intervals of an hour or less when the hydrogen was produced 
(and specifically excluding non-temporal certificates or guarantees of origin) 

• Reform the electricity “capacity market” in the Ireland Single 

• Electricity Market to provide peak capacity payments to energy storage technologies, not fossil fuel 
technologies, thereby incentivising investment in hydrogen storage infrastructure. Currently the 
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capacity market rewards mostly fossil fuel infrastructure and some short term batteries and does not 
incentivise longer term storage technologies such as green hydrogen 

• Require large energy consumers such as data centres to invest in energy storage infrastructure 
(including green hydrogen and other energy storage) as backup and ban the use of fossil fuels by data 
centres for this purpose 

• Require high-temperature industry to use green hydrogen, not fossil fuels (54 Green Party Energy 
Group). 

 
As stated above, HUI believes that developing the strategy exclusively on end-use is not the best option on which 
to base the implementation of the strategy. That is not to diminish the importance of establishing use for 
hydrogen. This is obviously important as it will be necessary to replace existing fuels and will involve change of 
technology and infrastructure. It is therefore important to use a combination of the two. 
The development of hydrogen production around locations can be incentivised through reduction of local taxes 
and grants for developments within specific areas. Hydrogen use can be incentivised by granting enhanced 
capital allowances against tax for development of facilities that use hydrogen. An alternative can be subsidising 
the use of the gas itself through offering contracts for difference (CfD) on hydrogen production that allows 
consumers to enter into long-term offtake agreements at competitive prices.  If a CfD approach is adopted, it is 
important that, initially at least, the CfD can be made available to a wide array of producers and that the 
Government does not “pick winners” and restrict incentives to, say, just green hydrogen production. (55 and 56 
Hydrogen Utopia International). 

 
Ireland has immense natural resources that can be utilised to produce green hydrogen, including substantial 
offshore wind resources. Recognising this potential, HyGen and Ryze are keen - and have the resource available 
- to invest in projects to accelerate the development of Ireland’s future hydrogen economy. 
However, there is currently no green hydrogen production and evidence of demand for the gas is limited. This 
creates a ‘chicken and egg’ scenario in which securing private investment for projects is difficult. Key to unlocking 
private investment in hydrogen production in Ireland will therefore be increasing the confidence of investors 
that there will be customers for the gas they produce (57 Hygen and Wrightbus). 

 
Considering the current domestic and industrial users of natural gas as the hydrogen end- users, potential policy 
in terms of social acceptance seems to be a priority before any other incentives. Policy however must take into 
account both national targets and the duration to design, obtain planning, finance and construct large-scale 
capital projects (63 Islandmagee Energy). 

 
In the case of marine transport grant assistance to design and build new vessels specifically tailored to using this 
new fuel source. To promote transition away from fossil fuels the use of carbon taxes should be used 
progressively, while reducing or removing excise and VAT rates on hydrogen (64 KFO). 

 
Generally, the priority of potential policies should be to support the creation of hydrogen demand and to reduce 
the risk of hydrogen related investments. Through this creation of demand, the scale of operations should 
increase, and the cost of hydrogen and its related infrastructure should decrease. Furthermore, by reducing the 
risk of investments in the hydrogen industry, this development of infrastructure and technology will be 
accelerated. For sector details we defer to others (67 Nephin Energy). 
 
In addition to incentivising end-users, policy should look at supporting infrastructural needs in relation to the 
development of hydrogen/ off-shore wind. Consideration could be given where the permit-granting process for 
H2/ energy storage assets could be clearly defined and not excessively lengthy. (70 Port of Cork Company). 
 
Incentive schemes are required to both incentivise hydrogen production and to encourage the use of hydrogen. 
Incentives should seek a balance that does this, for example, in transport there should be incentives to produce 
hydrogen and build a network of hydrogen refuellers but there should also be capital grants provided to mitigate 
the increased capital cost of buying hydrogen-powered vehicles.  
Options could include the use of hydrogen style CFD to reduce the price of green hydrogen in comparison to the 
counterfactual fuel, as is proposed in the UK. Additionally, CAPEX grants or OPEX support could be provided to 
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stimulate deployment and uptake of hydrogen and create the necessary infrastructure (e.g., production 
[electrolysis capacity], refuelling stations, pipelines and storage and fuel switching technologies etc) (72 RWE). 

 
Green hydrogen should only be used in essential circumstance where electrification not possible. Hydrogen 
should not be used for domestic use and potential future hydrogen development should not be used to justify 
the continued expansion of LEUs such as data centres (73 Senator Alice Mary Higgins). 
 
Hydrogen demand: The following should be high priority uses for hydrogen in Ireland: 

• Replacing existing uses of grey hydrogen with green hydrogen 

• Long distance marine and air transport fuel 

• Backup fuel for electricity generation for energy security and meeting seasonal peaks, complementing 
other storage technologies and flexibility measures. 

• Fuel for high-temperature industrial heat in cases where it cannot be avoided or electrified.  

• Restricting or taxing grey hydrogen (whether domestically produced or imported) and promoting 
green hydrogen for all existing hydrogen uses 

• Investment in marine and air transport hydrogen refuelling stations 

• Heavy taxation of fossil fuels in the aviation sector, and removal of fossil fuel tax exemptions on 
aviation fuel, to incentivise the move to green hydrogen 

• Public investment in hydrogen storage infrastructure for energy security purposes 

• Temporally matched green certification for hydrogen produced from grid electricity, based on very 
low carbon intensity of grid electricity for time intervals of an hour or less when the hydrogen was 
produced (and specifically excluding non-temporal certificates or guarantees of origin) 

• Reform the electricity “capacity market” in the Ireland Single Electricity Market to provide peak 
capacity payments to energy storage technologies, not fossil fuel technologies, thereby incentivising 
investment in hydrogen storage infrastructure.  Currently the capacity market rewards mostly fossil 
fuel infrastructure and some short term batteries and does not incentivise longer term storage 
technologies such as green hydrogen 

• Require large energy consumers such as data centres to invest in energy storage infrastructure 
(including green hydrogen and other energy storage) as backup and ban the use of fossil fuels by data 
centres for this purpose 

• Require high-temperature industry to use green hydrogen, not fossil fuel (75 Sonia Hacius). 
 
Hydrogen is considered one of the ways toward the net-zero emission targets. Hence, it is very important to 
make sure the production of hydrogen is achieved through low to nill carbo emissions. More emphasis needs to 
be on producing green hydrogen. The low carbon emission hydrogen production technologies need to be 
individually evaluated to analyse total carbo emission before commissioning and production. Some aspects to 
consider for this analysis are capacity, intended use of hydrogen and its sector, storage and all secondary and 
tertiary carbon emission revolving around the production plant. The government needs to provide guidelines 
and finalised the limit of carbon emission for the hydrogen production plant. 
The best way to minimise the carbon emission is to lower the energy demand across all the sectors which is not 
feasible for any country. The probable approach and innovation opportunity in the energy sector is to improve 
energy efficiencies to produce more energy from the same primary energy source. Consider the case of 
electricity production, where natural gas is the primary source followed by renewable source wind (SEAI, 2021). 
The government of Ireland provides different support schemes to purchase Electric Vehicles (EVs) (Department 
of Transport, 2022). These two things relate to each other via electricity. The promotion of EVs will increase the 
demand for electricity in terms of transport. In overview, EVs will increase electricity consumption in the 
domestic sector. Hence, this increasing electricity demand must be accommodated within the current carbon 
emission targets. It also shows that the different departments of the government should work together to reach 
the net zero carbon emission target. 
There needs to be further evaluation of energy demands considering all the energy sources whether renewable 
or non-renewable sources. Further studies are also needed to consider waste-to-energy projects (77 Utkarsha 
Chavan). 
 
The full suite of policy instruments should be considered, and we recommend a dedicated consultation on 
specific proposals would be beneficial. 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 372 of 412 

We note the approach in the UK of: 
(i) the Renewable Transport Fuel Obligation (“RTFO”) scheme in the UK, which was recently revised to increase 
the ‘main obligation’ (i.e. % renewable transport fuel used) from to 9.6% to 14.6% between 2022 and 2032, with 
an initial increase of 1.5% in 2022, and the remaining 3.5% is spread over the period 2023 to 2032. It already 
included aviation and was expanded to include use in ships and also in technologies other than internal 
combustion engines (i.e. fuel cells) in non-road mobile machinery (“NRMM”) (which includes rail, non-road 
vehicles and machinery such as loading and construction equipment). This was alongside the revision to criteria 
for Renewable fuels of non-biological origin (“RFNBO”) (incl. hydrogen and fuels derived from it, e.g. ammonia 
and methanol) to provide for grid-connected electrolysis, with ‘additionality criteria’, which is more attractive 
to stimulating production than previous ‘direct connection’ requirements; 
(ii) the UK Hydrogen Strategy approach of providing Net Zero Hydrogen Fund (“NZHF”) – providing grant support 
for capital expenditure (“CAPEX”) and development expenditure (“DEVEX”) – and Hydrogen Business Model 
revenue support mechanism, aimed at providing price convergence/equalisation with counterfactual cheaper 
fossil fuels, and; 
(iii) the Industrial Decarbonisation Challenge (“IDC”), which includes numerous separate competitions for capital 
and development expenditure grant funding, to support hard to electrify and energy-intensive users with fuel-
switching. 
As NI-based projects have access to UK support, and SEM-wide renewable electricity generation potential, there 
are ‘level playing field factors’ relevant to consideration of appropriate approaches to stimulating demand in 
Ireland. 
Given decarbonisation of power appears to be a widely accepted prerequisite for achieving net zero and could 
help to provide a strong cross industry focus on developing hydrogen infrastructure, we strongly recommend 
that setting a target date for this (similar to GB, which has set a date for 2035) would help establish a longer-
term roadmap for the wider development of the hydrogen economy (80 Mutual Energy). 
 
There is a significant ‘green premium’ associated with the use of SAF, with current technology levels a unit of 
SAF can be 3-5 times more expensive than a fossil jet fuel. A ‘stick and carrot’ approach to addressing this green 
premium is required. The EU Parliament has played its part by adopting the amendments on the proposal for a 
regulation of the European Parliament and of the Council on ensuring a level playing field for sustainable air 
transport on July 7th this year [9]. The baton must now be passed to national and local governments to develop 
incentives across the entire SAF supply chain, right from project development and feedstock generation(H2) to 
end users at the airport. Ireland must react swiftly to the mounting challenge. The UK is making significant 
progress in decarbonising aviation, three principle pillars guide this: International Leadership, Progress delivered 
via partnerships and always maximising opportunities. The UK has implemented 6 primary policy measures to 
decarbonise aviation, Sustainable Aviation Fuels is one of them. National funding of £180M has been assigned 
to support the commercialisation of SAF plants, plans to date are to have a minimum of 5 SAF plants under 
construction by 2025[10]. While 5 plants may seem significant, this will primarily service the UK domestic fuel 
market, enhancing energy security is now top of the UK government's Energy agenda. These ambitious plans 
serve as an indication of how other countries within Europe are actively engaging in addressing the challenge of 
decarbonising aviation. The UK is only one example, Germany and France are delivering similar incentives and 
roadmaps toward NetZero aviation industries. For Ireland to retain its leading position within the global aviation 
industry, action must be taken shortly to avoid missing significant economic opportunities associated with the 
transition to a more sustainable future. (81 SAS). 
 
As far as possible, policy should seek to ensure that hydrogen use is directed to provide the most decarbonisation 
impact as early as possible; but this depends on many uncertain factors in driving end-use investment and 
timelines. Given conversion losses in green hydrogen production, storage and transport, direct electrification 
should remain the preferred end use decarbonisation strategy wherever practical. With that restriction, a 
possible preliminary set of potential hydrogen end use cases may be as follows: 
• Firm/dispatchable power generation (in conjunction with large scale storage) 
• Heavy transport via hydrogen fuel cell (HFC) drivetrains, where battery electric vehicles (BEV) are technically 
or economically infeasible; potentially including hydrogen fuel cell rail electrification 
• High-temperature industrial heat where direct electrification is technically or economically infeasible 
• Hydrogen blending in the existing methane pipeline network (up to technical limits, likely 20% by volume, 7% 
by energy 
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• Export Predictable demand is critical for the emergence of large-scale hydrogen deployment, hence policy 
options should be based around more ambitious targets for decarbonisation (i.e., fossil fuel displacement) and 
also suitable support for the correct sectors that have no clear direct electrification solution (87 Engineers 
Ireland). 
 
The DRS offers an immediate mature mechanism to Government to ensure HVO is only used in transport, and 
feedstocks and green hydrogen are ringfenced for HDVs (90 FTAI). 
 

• A clear legislative framework; 

• Grant support; 

• Targeted tax incentives (91 Galway Harbour Company). 
 
The use of Guarantees of Origin for hydrogen blended into the gas network will provide an objective means of 
tracking the commercial transactions of renewable gas through the supply chain. This will support the expansion 
of production, provide certainty for consumers who buy the gas and provide an incentive for gas producers to 
inject renewable gas into the network. 
Guarantees of Origin for hydrogen can play a pivotal role in the supply chain, providing an immediate link 
between supply and demand, especially for the first movers in this industry. Through using the network as a 
demand conduit for hydrogen, it can create an effective route to market for early developers which can be 
expanded as supply and demand grow. 
The Statutory Instrument number 350 of 2022 was signed into Republic of Ireland legislation on 12th July 2022 
by Eamon Ryan, Minister for the Environment, Climate and Communications. Article 25 of the Statutory 
Instrument appoints Gas Networks Ireland as the Issuing Body for Guarantees of Origin for Gas, produced from 
renewable sources, including hydrogen produced from renewable sources. 
This could provide significant early funding for projects as it would enable customers to decarbonise their gas 
consumption where they do not have alternative options due to restrictions with their process and product 
validations, investment timeline restrictions or available development space (92 GNI). 
 
Balanced targets to develop sector 
Hydrogen Mobility Ireland proposes the following deployment targets are set for hydrogen fuel cell vehicles (see 
separate report for more detail). These targets are a balance of achieving large scale demands and numbers of 
vehicle on the road quickly, whilst maintaining realistic targets given the limited hydrogen infrastructure 
currently operational in Ireland. 

Targets to develop the hydrogen mobility sector 

2026—catalysing first activities 

 

2030 – Building scale to prepare for large scale H2 roll-out in mobility and other sectors 
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Target no diesel buses and coaches 
If Ireland wishes to move ahead of 2026, Hydrogen Mobility Ireland recommends targeting the bus market. 
Buses are currently the most widely available commercial fuel cell vehicle with a range of products available now 
from different OEMs. They also offer the benefit of being able to anchor a large, concentrated demand: 

• Buses are a commercial vehicle with the ability to convert many vehicles in a single fleet at once.  

• Buses are heavy duty vehicles undertaking regular operating patterns with high mileages.  
These hydrogen vehicle targets will need to be supported with restrictions on diesel vehicles to encourage the 
switch. Hydrogen Mobility Ireland therefore proposes that there should be no new diesel sales for key vehicle 
types, initially buses due to the more advance state of the fuel cell bus market.  
As the hydrogen vehicle market develops and there is greater availability from more OEMs for different vehicle 
types, it would be Hydrogen Mobility Ireland’s wish to expand these restrictions on new diesel vehicle sales to 
other vehicle types including trucks, refuse trucks and vans. (93 HMI). 
 
Whilst some existing taxation mechanisms, such as the Emissions Trading System or national Carbon Tax, act as 
a signal to search for an alternative fuel source with lower emissions, a range of policy measures are necessary 
to facilitate the uptake of a nascent technology. A blend of policy measures is need to bridge the gap between 
market requirements, national climate targets, firm-level sustainability/climate requirements and hydrogen 
technology development. 
The high upfront costs will require some form of switching support for end users to assist with the absorption 
of costs. 
36 Ripe for reform: proposed RTFO developments to facilitate hydrogen uptake (cms-lawnow.com) 
These include, but are not limited to: 

• Funding for pilot & demonstration projects: the national hydrogen target of 2GW by 2030 requires scale 
and an accelerated approach to developing pilot and demonstration projects. Funding is required to 
assist early adopters with the development costs. At the EU level, Innovation Funding provides funding 
for the demonstration of innovative low-carbon technologies. 

• The fund allows for a high degree of flexibility. “For example, a project can focus on hydrogen 
production alone. Alternatively, a clean hydrogen end user could apply alone, and in this way indirectly 
fund the hydrogen production. A consortium of companies involved along the value chain can apply as 
well – with flexibility as to how the grant is split between members of the consortium. As a result, the 
fund can be used to support all types of clean hydrogen production projects and the end-use of clean 
hydrogen (or clean hydrogen-based products, like e-fuels or steel produced with hydrogen) in all parts 
of the value chain. Furthermore, hydrogen transmission and distribution projects can be funded either 
indirectly or even directly but, on the condition, they are integrated within a larger production or end-
use project.” 

• Support for hydrogen fuelled power generation: the introduction of a range of mechanisms are 
required to facilitate the transition to hydrogen fuelled power generation. Emissions limits in the 
Industrial Emissions Directive or the introduction of CO2 limits for remuneration for capacity in EU 
Electricity Regulation 2019/943 have acted as signals for continued operation or investment in power 
generation. New mechanisms will be required in order to incentivise the delivery of hydrogen fuelled 
dispatchable generation for both existing and new entrants. 

• Support for hydrogen use in transport: Supports will be required for refuelling (Ireland will be mandated 
to provide alternative refuelling infrastructure). Hydrogen fuel cell electric vehicles (FCEV) uptake will 

6,100 vehicles, 

indicative breakdown: 

• 3.600 Trucks

• 1,000 Taxis 

• 1,000 Vans 

• 500 Buses and 

Coaches

20 Stations, 

approximate sizing:

• 2,000 to 5,000  

kgH2 per day each

250 MW of clean H2

production capacity:
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require capital grant funding. Hydrogen Mobility Ireland has made comprehensive recommendations 
on the policy and funding mechanisms to develop the refuelling infrastructure (96 Indaver). 

 
Supports such as the Renewable Heat Obligation, Carbon Taxation, the Biofuel Obligation Scheme and other 
technology agnostic supports offer the clearest and best overall pathways to develop sustainable energy 
supplies. Individual supports for certain technologies must not distort the market in ways that ultimately 
promote inefficient and impractical technologies over others with proven track records. (97 IRBEA). 
 
Hydrogen Europe has summarised the policy and legislative measures taken by 16 Member States that currently 
have a national strategy as follows: 
In an Irish context, it has been stated that the demand of green hydrogen must be created in order to de-risk 
investment by hydrogen producers and the introduction of targets for endusers such as heavy transport is 
encouraged taking by example the Netherlands, Portugal, and Hungary who have successfully set them up for 
2030. 
However, transport is not the only hard-to-decarbonise industry and decarbonising the direct use of fossil fuels 
in heating and industry, which together with transport make up 80% of Ireland’s energy use has been very 
challenging.103 Therefore, considering Ireland’s world-class wind and ocean energy resources, green Hydrogen 
presents an opportunity for these sectors where developing a hierarchy of use of renewable hydrogen, based 
on identification of high value and efficient applications and by focusing on sectors without alternative options 
for decarbonisation would support the demand of hydrogen in a sustainable way (104 EIH2). 

 
Launch a Hydrogen Strategy to: 

• Align with the Climate Action Plan & Carbon Budgets & Sectoral Carbon Budget Ceilings 
• Enable deep decarbonisation of the energy sector, as well as industry 
• Enable & Enhance energy security 
• Protect customers from energy risks and uncontrollable price increases 
• Support Irish jobs & industry 
• Direct industry when & where to invest 
• Encourage investment (FDI) into Ireland (108 HyLight). 
 

The government should ensure the roll out of the requirement of the Alternative Fuels Infrastructure 
Directive.Provision of Hydrogen/e-fuels infrastructure at our key port and airports will provide a route-to-market 
for hydrogen production facilities in these 'hard to decarbonise' sectors which are key to the Irish economy. The 
Shannon Estuary with Shannon Airport and Shannon Foynes Port in close proximity to abundant renewable 
electricity generation (existing and future) should be prioritised. NFE has discussed such potential with the 
Shannon Estuary Economic Taskforce and with Shannon Foynes Port Company and their consultants Bechtel 
who are revising the Masterplan for the port. NFE would be delighted to contribute to further discussion with 
the Department and other stakeholders based on our global experiences. (110 New Fortress Energy). 
 
At present, there is little demand for hydrogen in Ireland, which prevents supply from developing. This is the 
‘chicken and egg’ dilemma which often arises when discussing hydrogen. Establishing sectoral targets and long-
term policy goals on green hydrogen can help overcome this issue by supporting demand creation. If demand is 
not sufficiently stimulated, producers may not be able to secure off-takers and the development of green 
hydrogen supply capacity will be held back.  
A roadmap for the transition to net zero by 2050 of the Irish energy sector (electricity, residential, industry and 
transport), setting out scenarios for volumes of renewable hydrogen required to complement the role of 
electrification, must be developed by Government as a matter of urgency.  
Key elements of a such a roadmap should set out the:  
• Total renewables required to provide the primary energy for the required electrons and molecules  
• Storage required to secure this zero-carbon energy system  
• Dispatchable generation to use the stored hydrogen to back up the renewables  
• Electrolyser capacity required  
Once the overall 2050 vision is set, interim milestone targets for hydrogen should be developed to complement 
electrification and achieve sectoral carbon budgets by 2030 and 2040.  
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Any targets set should be ambitious, achievable and market based. It is important that target setting is 
conducted in a consultative manner with key stakeholders. Demand side support in the identified sectors will 
ensure investment cases can be underpinned in the sector. Suggested targets areas to contextualise this policy-
ask and associated supports are as follows:  
• A specific consumption target for transport to include the heavy road transport, maritime and aviation 
sectors  
• A specific consumption target for the power sector  
• Industrial Decarbonisation Support Funding for industrial users to pivot from fossil fuels specifically to 
hydrogen. Support Funding for the capital expenditure (investment in Hydrogen assets or equipment) required 
to switch to hydrogen can de-risk initial projects and provide a mechanism to develop a hydrogen supply chain.  
• Support for demonstration projects in key sectors to prove technical and economic feasibility with a 
development roadmap and support to achieve full commercial scale-up. Such support is vital for end users to 
build up the skills and experience of hydrogen and de-risks early switching. Such support could be run as 
competition funding to ensure only the highest quality projects receive support, maximising value for money.  
WEI is ready to work with the Government and other stakeholders to identify what suitable targets for these 
sectors could be. 
It is important to note in the context of target setting that hydrogen is a premium zero carbon fuel which is more 
expensive than the fossil fuels utilised currently in the identified priority sectors.  
Targeted policies aimed at reducing the cost of renewable electricity will therefore be vital for green hydrogen 
to become cost-competitive and should be prioritised.  
Reducing the cost of renewable electricity here would clearly also have wider benefits by, for example, reducing 
the cost of supports needed to develop renewables, and making Ireland more competitive on a global scale both 
for exports and for corporates looking to sign CPPAs.  
WEI’s Saving Money report outlines measures that could be taken to lower the cost of onshore wind in Ireland, 
with many of these also impacting the costs of offshore wind and solar. We also recommend the establishment 
of a taskforce in consultation with industry and consumers to identify ways to reduce the price of renewable 
electricity in Ireland. 
Establish targets and long-term policy goals to stimulate demand: At present, there is little demand for 
hydrogen in Ireland, which prevents supply from developing. Establishing sectoral targets and long-term policy 
goals on green hydrogen can help overcome this issue by supporting demand creation. If demand is not 
sufficiently stimulated, producers may not be able to secure off-takers and the development of green hydrogen 
supply capacity will be held back.  
Any targets set should be based on the findings of the techno-economic assessment noted earlier whilst being 
ambitious, achievable and market based. Demand side support in the identified sectors will ensure investment 
cases can be underpinned in the sector. Suggested targets areas to contextualise this policy ask and associated 
supports are as follows:  
• A specific consumption target for transport to include the heavy road transport, maritime and aviation 
sectors.  
• A specific consumption target for the power sector.  
• Industrial Decarbonisation Support Funding for industrial users to pivot from fossil fuels specifically to 
hydrogen. This funding should only be available to use cases where electrification is not commercially or 
technically viable, and should include support for capital equipment costs required to switch to hydrogen  
• Support for demonstration projects to prove technical and economic feasibility with a development 
roadmap and support to achieve full commercial scale up. Such support is vital for end users to build up the skills 
and experience of hydrogen and de-risks early switching. Such support could be run as competition funding to 
ensure only the highest quality projects receive support, maximising value for money.  
WEI is happy to work with the Government and other stakeholders to identify what suitable targets for these 
sectors could be (113 Wind Energy Ireland). 
 
Incentivising all end uses of green hydrogen in Ireland needs to be facilitated within the framework of the 
Hydrogen Strategy for Ireland. Five key policy and governance measures are listed below.  

Table.   Measures recommended by Hydrogen Ireland to establish a market for green hydrogen, create the 
right environment for investment, and enable the development of dedicated infrastructure, 

including for trade with third countries, within the new EU Framework and Hydrogen Strategy for 
a climate-neutral Europe. 
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Measure 1. Hydrogen Strategy Policy Statement 

It is recommended that Ireland’s existing and future hydrogen demand will be met entirely by electrolysis 
using renewable energy (wind, hydro, solar, and other renewables), producing clean green hydrogen to 
replace fossil fuels, facilitate participation in decarbonisation effort nationally, and producing additional 

green hydrogen for export 

Measure 2. Governance 

Ireland should develop a flexible, integrated, and results-based governance structure to implement the 
Hydrogen Strategy for Ireland, including roles and responsibilities in ensuring policy coherence, strategic 

management, plan and project implementation, co-ordination and support for research and advisory 
functions, and in the provision of accessible information for citizens and all stakeholders in public-private 

partnership endeavour for a climate-neutral Europe 

 Measure 3. Regulatory Measures 

Transposing of EU Legislative, regulatory and standardisation measures into national legislation 
Continuous review of interactions of Hydrogen Strategy with Climate Action Planning and implementation of 

measures 
Annual audit of decarbonising actions in relation to carbon budgets, Climate Action Plan update including 

update of  
Identifying all relevant Government Departments, State and Semi-state Agencies including planning, 

regulation and certification agencies relevant to governance of the Hydrogen Strategy, and other 
stakeholders in a public-private partnership endeavour 

Defining and reviewing governance roles in the context of new and emerging EU legislative and regulatory 
measures and guidelines; ensuring that agencies are adequately resourced to carry out all required actions 

and functions 

Measure 4. Certification and Guarantees of Origin for hydrogen 

Measure 4.1. Identify and resource the Competent Authority and all relevant agencies in Ireland that will 
have a role in the certification and provision of Guarantees of Origin for hydrogen 

Measure 4.2. Establish the National Hydrogen Registry for Ireland 
Identify, resource and advertise the agencies to be responsible for operating and maintaining the National 

Hydrogen Registry for Ireland. 
These agencies will need to be adequately resourced to undertake a new work package required to 

implement in important part of the Hydrogen Strategy in Ireland, to establish, operate and maintain the 
National Hydrogen Registry, to interface with the CertifHy European issuing body and registry, and to ensure 
continuous alignment with the regulatory and standardisation environment for green hydrogen production 

in Ireland within the EU regulatory framework and Hydrogen Strategy 

Measure 4.3. Certification and Guarantee of Origin of green clean hydrogen produced in Ireland in 
compliance with the CertifHy™ GO  scheme: 

Identify, resource and advertise the agency/agencies to be responsible for operating and maintaining the 
Guarantee of Origin for green and low carbon hydrogen produced in Ireland 

Auditors will ensure that the hydrogen producers (production devices) comply with the CertifHy™ GO 
Scheme requirements. The auditors are part of a Certification body, which has a relevant accreditation to 

perform this activity  
The Accreditation body (a member of the International Accreditation Forum) controls the quality assurance 
system of the Certification body. It increases trust in conformity assessment by ensuring that certification 

bodies have the technical capacity to perform their duties. 

Measure 4.4. Hydrogen Certification and Guarantee of Origin - Hydrogen import Policy Coherence Actions:  
It is recommended that Ireland’s existing and future hydrogen demand will be met entirely by electrolysis 

using renewable energy (wind, hydro, solar, and other renewables), producing clean green hydrogen.  
Currently, Ireland imports non-renewable fossil fuel based hydrogen for use in industry, including oil refining 

and pharmaceuticals. Hydrogen is a raw material for ammonia production in fertilisers for use in the 
agriculture sector. Non-renewable hydrogen plays a key role in the production of low carbon liquid biofuels 

used primarily in the transport sector.  Ensure that the update to the Biofuels Obligation Scheme (BOS) 
provides adequate support for green hydrogen production. 

It is recommended that all non-renewable hydrogen imports to Ireland are recorded as such in the National 
Hydrogen Registry, and that the Hydrogen Strategy and Climate Action Plan both develop and implement 

actions to eliminate use of non-renewable hydrogen in all sectors of the economy in Ireland, and replace it 
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with Certified GO green hydrogen produced in Ireland, with full audit and traceability of actions in the 
National Hydrogen Registry and it’s interactions with the CertifHy Registry. 

Measure 4.5. Hydrogen Certification and Guarantee of Origin – accounting for potential future hydrogen 
blending in the natural gas interconnector between Ireland and the UK 

It will be necessary to develop an agreed methodology for registering and accounting for the greenhouse gas 
(GHG) intensity of gas transmission in the gas interconnector between Ireland and the UK, including 

reference to the origin of any hydrogen blended into natural gas. 

Measure 5. Interaction of Hydrogen Strategy with Climate Action Plan 

Measure 5.1 Update the Terms of Reference of the Climate Change Advisory Council  
to include analysis of the implementation of the Hydrogen Strategy in Ireland in its annual reporting, and  
include recommendations on measures to further promote and support the production, transmission and 

use of green hydrogen to assist in meeting progressing decarbonisation, and re-adjust or refocus actions to 
ensure that decarbonisation targets are achieved 

With regard to the electricity sector, a key policy is to require all new dispatchable generation to be hydrogen 
ready.  
Transport: Transport accounts for over 40 per cent of our energy related CO2 emissions in Ireland. HGVs 
currently account for 15 per cent of transport energy demand. 
The Department of Transport Renewable Fuels for Transport Policy Statement November 2021:  Green hydrogen 
produced through electrolysis using renewable electricity will be supported through quadruple credits, as set 
out in Sections 13 and 14 of the Transport Policy Statement. 
Section 13 of the Transport Policy Statement: Inclusion of Renewable Fuels of Non-Biological Origin, Fuels such 
as green hydrogen (produced using renewable electricity) and synthetic fuels produced from green hydrogen 
will be eligible for credits. Subject to enabling legislation, RFNBOs will become eligible for credit under the 
scheme from 1 January 2023.  
Section 14 of the Transport Policy Statement: Treatment of Development Renewable Fuels refers to a category 
for certain renewable fuels called ‘Development Renewable Fuels’ will be added to the scheme and multiple 
credit will be awarded to incentivise their deployment. Subject to enabling legislation, the highest level of credit 
proposed among the fuels in question applies to Green Hydrogen, and the credit multiplier to apply from 1 
January 2023 is x4.  
While the credit level to which the multiplier will apply remains to be determined, this Transport Policy 
initiative is welcomed by Hydrogen Ireland as indicating an important commitment to facilitating and 
supporting the production and use of green hydrogen in Ireland. It is noted that the proposed credits would 
usefully be considered about the production, fuelling infrastructure and end users of green hydrogen, not only 
in public, commercial, and private transport, but also in other Group 1 sectors of the economy including 
Electricity, Buildings, Industry/Enterprise, and Agriculture. 
It is requested that recommendations on the profile, sustainability, and supply of green hydrogen as a renewable 
ultra-low carbon transport fuel are also brought forward for implementation on 1 January 2023. 
Recently announced supports for taxis apply to grants will enable owners of small public service vehicles 
(SPSV), such as taxis and hackneys, to buy electric vehicles (EVs). It is recommended that supports for EVs 
should be extended to Hydrogen fuel cell EVs (FCEVs), as FCEVs are increasingly becoming available as detailed 
in the IERC paper Hydrogen in the Irish Energy Transition: Opportunities and Challenges,  
Against the backdrop of the requirement to meet RED II obligations, the need for hydrogen refuelling 
infrastructure is bolstered by the European Commission’s proposal on a Regulation for Alternative Fuels 
Infrastructure. Part of the Fit for 55 package, Article 6 contains provisions for Member States to ensure minimum 
coverage of publicly accessible refuelling points for hydrogen dedicated to heavy and light-duty vehicles on the 
TEN-T core and comprehensive network. Subject to agreement at EU level, these refuelling points are to be in 
place by 31 December 2030. Member States will therefore have a mandatory obligation to provide this refuelling 
infrastructure. 
Agriculture: Approved community gain project types for new onshore wind and solar farm developments should 
be extended to include green hydrogen projects, to support and supply local community needs for transport and 
heating. 
Supports for the use of green hydrogen in farm machinery and energy supply should be considered and 
implemented in the agriculture and horticulture sectors and should include supports for renewable energy 
coupled with green hydrogen production at individual farm, rural community and agricultural co-operative level. 
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Policy and grant support for decarbonised domestic and commercial heating should target zero emission 
technology, and should include supports for green hydrogen compatible central heating boilers for use in 
domestic and commercial heating, and supports for the early provision of a guaranteed green hydrogen fuel 
supply. Pilot projects should be advertised, promoted, and initiated throughout Ireland. 
Pricing: Develop green hydrogen fuel pricing structures, ensuring that zero carbon fuel production and use is 
supported and uptake encouraged, in conjunction with implementing carbon floor pricing of fossil fuels with 
increasing carbon pricing towards 2030.  
Electricity: The Eirgrid Annual Report (2021) covers the period from 1 October 2020 through to 30 September 
2021. It identifies a need for the continued development and retention of low carbon dispatchable generation, 
most likely low carbon new gas generation of 2.6GW capacity in the island of Ireland by 2030 (2GW in Ireland, 
0.6GW in Northern Ireland), to ensure security of supply when renewables are not performing for climatic 
reasons, and critically will allow the closure of coal, peat and oil thermal generation plants. Low carbon gas is 
not defined in the report, and no reference to green hydrogen is included. Eight battery storage projects across 
the island of Ireland were energised with a total capacity of just over 335MW. Eirgrid (2021) identifies electricity 
demand side flexibility as critical to ensuring the transition to the 2030 targets and facilitate electrification of 
the heat and transport sectors while maintaining power system security. This is a key consideration in the 
Shaping Our Electricity Future Roadmap (118 Hydrogen Ireland Associations). 
 
In the case of marine transport grant assistance to change engines. To promote transition away from fossil fuels 
the use of carbon taxes should be used progressively, while reducing or removing excise and VAT rates on H2 
(120 Hexicon). 
 
Demand creation is critical to de-risk investment by hydrogen producers: 

• Set ambitious zero emission targets in transport starting with public transport and public sector 

• Set ambitious target for industry decarbonisation 

• Set 2035 target date for net zero electricity system, set 2040 for net-zero energy system 

• Introduce a switching support for end users to allow for associated up-front costs for transitions 
switching fuels 

• Set Zero-Emissions targets of 2030 for ALL public vehicles in our urban centres including the bus/train 
fleet  

Switching support for end users similar to that proposed in GB15: 

• Establish hierarchy of use for renewable hydrogen 

• Incentivise demand creation through ambitious targets and efficient funding 

• De-risk and incentivise end users to decarbonise efficiently, affordably and securely (15 Hydrogen 
Business Model) 

Hydrogen demand creation: 

• Create incentives and allow flexibility for early hydrogen projects to encourage ‘first movers’ away from 
fossil alternatives 

• Implement ambitious targets to create sustained demand for H2 in transport and industry. 

• Implement ambitious targets for CO2 grid intensity (set date for net zero power system) to create 
sustained demand for dispatchable hydrogen power generation. 

• Negotiate agreements for hydrogen export to enable rapid scale-up of Irish hydrogen industry. 
Affordable decarbonisation: 

• Incentivise efficient decarbonisation – provide capex and opex supports for end users to decarbonise 
using hydrogen only where electrification is infeasible 

• Tackle costs of renewable energy which will, consequently, reduce hydrogen price  Encourage 
clustered approach focused based on blending at the point of use to capture efficiencies of shared 
hydrogen production, storage and distribution infrastructure. 

• Promote demand in a clustered approach with three Hydrogen Valleys based around Dublin, Cork, 
Shannon Estuary dedicated to industrial processes capable of decarbonising with a dedicated Hydrogen 
fuel and new industries such as e-fuels / fertiliser based on renewable hydrogen from offshore wind 
energy. 

Secure, resilient supply of hydrogen: 
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• Allow flexibility re additionality / temporal matching-treat electrolysers like other demand customers 
to ensure resilient, secure supply of hydrogen to customers 

• Scale up renewables (especially offshore) to increase supply of renewable hydrogen (121 ESB). 
 
As we note in our introductory section, fundamental to the success of hydrogen in Ireland is the need to develop 
and effectively incentivise the production and offtake of hydrogen, along with the infrastructure required to link 
the two. This, in conjunction with other specific supports, will be vital to the promotion of Ireland’s hydrogen 
sector.  
In Tandem Production & Demand Focused Supports: SSE has seen first-hand the merits and drawbacks of the UK 
system’s focus on production. While this approach allows for production projects to progress through the early 
stages of development, difficulties emerge as these projects approach FID as the demand side must also move 
to FID in parallel. This has been a challenge due to the lack of certainty on demand side supports which can, in 
turn, have a dampening effect on the ability to deliver production. SSE, therefore, recommends that there 
should be a focus on developing a hydrogen economy, with production, demand and infrastructure built out in 
unison.  
Development and Capital Expenditure Supports: Grant funding to support development and capital expenditure 
is of key importance for developers seeking to progress early-stage investment (in parallel to policy and 
regulatory design progression).  
Gas Switching: First-of-a-kind projects are likely to need a more tailored approach to support, with enduring 
frameworks developing beyond this. This could include a Hydrogen Production Business Model that would seek 
to close the cost gap between low-carbon hydrogen and natural gas. While the UK Government’s Hydrogen 
Business Model seeks to close the gap between the cost of low-carbon hydrogen and the cost of natural gas, it 
is important to note that there are additional costs and risks associated with fuel switching. These include 
potential investment costs to repurpose equipment for use with hydrogen where it has been designed for use 
with another fuel type, or the risks associated with security of fuel supply (given that hydrogen needs to be 
produced and cannot always be available on a just-in-time basis).  
Hydrogen Funding: A capital grant scheme, potentially like the UK’s Net Zero Hydrogen Fund (NZHF), worth up 
to £240 million, could provide government support for the development of different hydrogen value chain 
projects. This kind of support can be essential for the evaluation of a range of potential technology options in 
the absence of routes to market. Importantly the NZHF Stream 3 looks to award both CapEx and OpEx support 
in one competition, ahead of competitive hydrogen CFD auctions in 2025.  
Low Carbon Hydrogen Standard or Certification Scheme: It would be advisable to introduce a low carbon 
hydrogen standard or certification scheme to transparently distinguishes between low carbon hydrogen and 
others. The purpose of this would be to ensure that any new support measures that might be introduced, such 
as those set out here, can be directed to projects that contribute to decarbonisation. Certification of this sort 
could also help to facilitate trade and export, guaranteeing the credentials of the hydrogen product for 
customers. Alignment with international standards would be a key priority for the design of such a scheme to 
ensure ease of recognition and integration with emerging best practice.  
SSE Recommendation: For the effective incentivising of end-uses we recommend that:  

• That there should be a focus on developing a hydrogen economy, with production, demand and 
infrastructure built out in unison.  

• Effective capital expenditure supports should be implemented.  

• Business models are put in place which close the gap between natural gas and utilisation of hydrogen 
(123 SSE). 
 

45  HOW SHOULD GREEN HYDROGEN BE INCENTIVISED IN THE ELECTRICITY MARKET? 

The establishment of any new industry and the associated supply chains requires both time and significant 
investment. Given the scale of the undertaking and the level of risk involved the support of Government is a 
crucial element in the process and financial support and incentivisation must quickly ramp up to at least match 
the levels available in other countries. These should include tax breaks for investments in hydrogen production 
and transmission related assets, subsidy programmes for decarbonisation which leverage private investment 
and innovation and monetising avoided carbon emissions through “demand creation mechanisms”. Cost 
reductions will be delivered as the technology matures but the Government need to financially assist and 
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support early movers in the transition period and again the Scottish experience could provide useful models and 
templates for the Irish approach (11 Mayo Energy Group). 
 
The Capital Cost (ex-inflation) of the GH is €81 million for 62.5MW going to  €1,350 million for 1GW. The 
operating cost of producing green hydrogen in an Irish setting is in the range of €3.32 per kg. This would be the 
minimum price that must be attained for the production of green hydrogen, assuming a fully subsidized capital 
cost and zero investor return expectations. This compares favorably against the projected diesel equivalent price 
of €4.84 per kg but is significantly higher than the price for grey hydrogen (produced from fossil fuels) currently 
in the range of €1.50 per kg (in both instances assuming no increase in current carbon levies that may impact 
pricing in the future).  
Subsidy will be required via capital cost and an “output at set price” guarantee (through provision of a contract 
for difference potentially). This cost is driven primarily from the renewable energy price assumption of €65 
MWh. To attain a production cost in the range of €1.5 per kg, power costs would need to c.€28 per MWh. 
Considered another way, over 57% of the power would need to be at zero cost to attain the €1.5 per kg blended 
cost.  
Commercial factors: There are a number of wider commercial factors to consider and related assumptions to 
be tested, in determining the feasibility of green hydrogen production at the proposed Bremore Port. First, the 
production basis must be agreed. There are two broad bases to consider generally:  

I. Maximised production on a 24/7/365 basis, drawing electricity from grid generation that is 
also continuous. This model incurs electricity rate charges as available/agreed with the 
supplier – which in turn impacts the commercials of the resultant hydrogen; and  

II. Marginal production based on when the electricity prices are favorable for market demand 
pricing on hydrogen output. This model is deployed in many instances as a means of capturing 
what would otherwise be “wasted” generation – and as such is a very low to nil electricity cost. 
However, the resultant production is more sporadic and opportunistic. The degree to which 
an operation tends towards one model versus another, or some hybrid of the two, will be a 
function of many factors, including the offtake uses. We have assessed GH production at 
Bremore Port on the basis that it will be a 24/7/365 production operation. Energy will be drawn 
from the grid under a contract for difference with a specific renewable energy asset, under a 
corporate power purchase agreement mechanism. This model assumes that GH offtake 
agreements will be entered to utilise the resulting product stock, which is distributed as 
produced (ie. with minimal storage requirements envisaged). This would require a form of 
contract for difference for the green hydrogen to be entered, guaranteeing payment at a set 
price for a set volume of the hydrogen produced. While this may take many forms in practice, 
the assumption utilised here is implicitly captured in the investment return and risk premium 
that has been modelled in the feasibility assessment (13 Bremore). 

 
The use of a single transferrable cross sector displacement cert allows for Hydrogen to be traded across sectors, 
if it displaces the equivalent energy content then it should be incentivised as per REDi. (22 Aergaz). 

 
As outlined in our response to question 6 to abide by the 2030 carbon budget for the electricity sector, a 
significant proportion of thermal generation will need to be decarbonised. We see green hydrogen as one of the 
best ways to do this and an approach that complements renewable electricity investment. Achieving this will 
require several complementary policies - to reduce the cost of producing hydrogen, provide the correct 
investment signals to thermal generators to make the fuel switch and minimising the transaction costs of doing 
so. 
In BnM’s view the most important factor to increasing the use of renewable hydrogen in the electricity system 
will be reducing the cost differential between natural gas and renewable hydrogen. For (gas) thermal units most 
of the variable costs are natural gas and ETS carbon prices. If green hydrogen can be sourced at lower cost than 
the combined price of natural gas and ETS carbon prices, no further incentive to switch fuels will be required. 
The medium-term outlook for natural gas prices is to remain high and while estimates are still uncertain there 
are large increases forecast in the ETS carbon price8. The primary focus of our national policy should be on 
reducing the production cost of hydrogen. There are two critical factors that determine the production cost of 
hydrogen - the capital cost of electrolysers and the price of electricity: 
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• To reduce capital costs the scale and capacity factor of a green hydrogen project are crucial. Larger 
electrolysers running at a higher capacity factor will deliver a reduction in the per kg cost of hydrogen. 
There is no reason why Ireland could not deliver large scale green hydrogen projects, but it requires the 
establishment of a hydrogen industry in Ireland – a major undertaking. We elaborate on what we 
believe is required to achieve this in our responses to question 18 and 46. To summarise, a national 
roadmap with a phased approach to developing the industry, with targets for hydrogen production, 
measures to in stimulate initial demand and longer term financial support to underpin the investment 
is needed. 

• With respect to electricity prices our view is that the best way to do this is to reduce the overall cost of 
delivering renewable electricity projects. The marginal cost of renewable electricity is low so reducing 
the required initial investment is central to reducing overall costs. It is also important to recognise that 
as the proportion of renewables on the system increases, the impact on wholesale prices of natural gas 
prices will decrease. Leading to long term predictability of hydrogen production costs and in turn to 
end users. While a hydrogen industry develops in Ireland some incentivisation or preferential treatment 
for decarbonised thermal generators will be needed. The energy, capacity and systems service markets 
underpin the investment case for thermal generation. This is the mechanism to provide investment 
signals for thermal plants to switch to using a decarbonised fuel. Delivering such a change would require 
engagement with industry and a timetable for any change to be implemented. 

Finally, BnM believe that hydrogen utilised in the electricity sector, in many cases, will need to be 
transported via the gas network with ownership and end use being assigned via a guarantee of origin 
system. This will minimise transactions costs associated with using green hydrogen and allow electricity 
generators or LEUs with onsite generation to green their generation fuel. To facilitate this, the work 
assessing the viability of transporting hydrogen in the gas grid needs to be completed as a priority and a 
guarantee of origin system for green hydrogen be created (26 BnM). 

 
We believe the following is needed to incentivise hydrogen market development: 
Set long-term targets to signal investment: A 2GW target has been set for 2030 which is welcome as it gives a 
clear signal to investors that the Government is intent on developing a hydrogen market in Ireland. We believe 
DECC should issue a longer-term target for 2040 and possibly 2050 to signal support for long-term hydrogen 
investment These targets should be based on a detailed review of market demand, including but not limited to 
the information provided by respondents regarding question 5. 
Provide co-funding to de-risk early-stage projects: Given hydrogen is a nascent market, a pipeline of early-stage 
projects will be needed to scale the market to an extent where it is liquid, and investments stack up 
independently. Until that point, early-stage hydrogen projects are likely to involve significant, perhaps undue 
risk for investors as market demand will be low. To de-risk projects and ensure investment takes place, 
Government co- funding will be needed to cover development (DEVEX) and capital expenditure (CAPEX). There 
are many funds operated by the European Union and indeed the European Commission increased funding for 
hydrogen by €200 million alongside the release of REPowerEU. However, the eligibility criteria mean that many 
projects will not be suitable to access funds. For example, Ireland is not eligible for many of these funds as they 
apply to Member States with low incomes, some of the funds apply to interconnection projects only and other 
funds are targeted at ‘Just Transition’ areas. Given the difficulty some entities may face in funding hydrogen 
projects we suggest the Government’s Hydrogen Strategy commits to a Hydrogen Fund to provide support to 
projects that are not eligible for EU funding. 
Develop appropriate production support: The cost differential between hydrogen and conventional fuels points 
to a need for a long-term, bankable support that will secure an acceptable price for hydrogen and trigger 
investment e.g., a Contract for Difference or Feed in Tariff. A support will also ensure that end-users can access 
hydrogen at a price that is competitive with conventional fuels, helping to encourage uptake. The support must 
be carefully designed taking account of the different levels of support each sector will need, which is driven to 
some extent by the price of the fuel that is being replaced. This will be important to ensure that hydrogen hub 
development can be progressed smoothly There is also a need to incentivise hydrogen production in a way that 
complements rather than conflicts with the need for renewable electricity generation from wind and solar. It 
will be important to take into consideration pre-existing Government mechanisms like REFIT, RESS, ORESS etc. 
to ensure that no double support is in place. Equally, ensuring the support mechanism applies to hydrogen that 
is consumed domestically rather than being exported will be essential to limiting costs for consumers. 
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Consideration should also be given to how the support will be allocated, whether an auction or other mechanism 
will be suitable. 
We suggest that the Department consults on possible business models/ supports as a matter of priority. To 
inform the consultation we recommend that the Department reviews supports in other jurisdictions, particularly 
the UK approach to business model development where a variable Feed in Premium has been introduced. 
Facilitate end-user fuel-switching: Consider providing grants to end-users who may need additional support 
with capital outlay to switch to hydrogen. While hydrogen production will help to make hydrogen consumption 
competitive on an ongoing basis, the initial capital required to make equipment hydrogen compatible may be a 
blocker to uptake. We suggest the Government reviews the capital-intensive nature of hydrogen uptake across 
hard to abate sectors to understand the case for supports and subsequently issues a public consultation on 
‘minded to’ new schemes as well as adjustments to existing schemes (e.g., Support Scheme for Renewable Heat). 
Future proof power generation market design For hydrogen-run power generators to competitively participate 
in wholesale electricity markets, a review of SEM/ DS3/ capacity market design will be needed to future proof it 
for hydrogen-based capacity. Following a review, we suggest a consultation/ series of consultations to address 
any regulatory or market changes that may be needed to facilitate hydrogen-run generation. For security of 
supply reasons, there’s a need to ensure that conventional generators are encouraged to decarbonise. 
Consideration should be given to how conventional generators will be incentivised to transition which may 
involve different options such as- offering suitable capacity payments, taxing conventional fossil fuel generation, 
subsidising low-carbon alternatives, separate conventional and non- conventional capacity auctions, or other 
alternatives. 
Introduce storage support frameworks: Storage will be critical to enabling hydrogen uptake in key sectors, 
particularly power generation. However, it’s difficult to envisage hydrogen storage operating on a merchant 
basis. Gas and carbon storage in many countries are regulated or supported by Government to ensure their 
viability so similar considerations are needed for hydrogen. We suggest DECC consults on a hydrogen storage 
framework, considering various options e.g., Regulated Asset Base, Cap and Floor etc. Storage may take several 
years to develop given the need to carry out geoscientific assessment, secure planning permission, carry out 
testing, injection of cushion gas and development of connecting infrastructure. To ensure storage is up and 
running in time we think it’s essential that a support framework is communicated by Government as soon as 
possible to ensure storage development can commence without delay. 
Develop a suitable certification scheme & flexible sustainability criteria: To demonstrate that electricity 
supplied to customers is of renewable/ low carbon hydrogen origin, we will need a certification scheme. We ask 
the Government to consider derogations to the EU’s proposed RFNBOs definitions that are quite stringent and 
could limit market development. 
Overall, there will be a need for the Department to consult on various key elements to give certainty to the 
market and encourage investment; these will need to be co-ordinated to ensure the design of the various 
components is coherent. We suggest co-ordinated consultations from Q-1-Q3 2023 with a consultation on the 
production business model being prioritised alongside a review of power generation market design. 
It will be important to consider the production support and electricity market reviews concurrently to ensure 
that they correctly incentivise the right use of renewables for electricity generation and hydrogen production, 
and that the electricity market is a level playing field for all types of renewable generation. It is not yet clear if 
this should be manged through the capacity market or a support that should send the signal for investment in 
hydrogen generation, but we recommend that it is considered as part of a review of long-term market design. 
Hydrogen market development involves a complex interplay between demand, supply, storage, and transport. 
It’s important the policy is developed with an awareness of the impact on each of these areas. To ensure that 
Ireland progresses a cohesive Strategy, we recommend that a series of Task Force groups are set up to consider 
demand, supply, storage, and transport, with an overarching Steering Group that seeks to ensure consistent, 
joined up policy thinking across all areas (28 Bord Gais). 

 
Green Hydrogen would ideally be used inefficient fuel cells that can strip the electrons back off the atoms and 
onto the grid without wasting the unused heat which is inevitable with thermal processes. If that is to be the 
case, then energy providers will need to be paid for the stored energy which they will be obliged to return to 
the network when variable renewable energy sources are unavailable. If they are only paid for the watts which 
they produce, then it is likely that suppliers will minimise their production to the network to only those times 
when it is most profitable (29 Chambers Ireland). 
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Green H2 production requires green electricity to be supplied at a low price point. The two main factors which 
make H2 financially viable conflict with each other, these are (1) the low-cost green electricity (available during 
low demand times) and (2) high utilisation of the electrolyser which produces the green hydrogen to pay off its 
large upfront cost. Further research is required to determine whether the required levels of each can be 
achieved simultaneously to produce cost- effective green hydrogen (31 Codema). 
 
By using hydrogen production as an offtake for renewable windfarms (in whole or in part, depending on 
developers' perspective), there is a potential offset opportunity cost with transmission grid deferral, this is a 
socialised cost for deep reinforcements. Any socialised savings for such renewable projects should be accounted 
for (36 DP Energy). 
 
Ireland must make a clear decision as to whether it wants/will have Hydrogen powered vehicles? We posit that 
the absolute need for the 100% decarbonisation of transport, means that the answer to this question is yes. We 
must commit to this publicly and in a measured way with relevant metrics in place. Financial support for vehicles 
deployment will be necessary. Commercial organisations will, working with public entities, create the initial 
market (42 Element 2). 

 
The electricity market is both a source and use of green hydrogen, presenting a clear opportunity for energy 
system coupling. 
In the short-term electricity markets, the ongoing increase in installed renewable generation with low/zero short 
run marginal costs and the associated merit order effect in electricity market pricing provides an opportunity for 
hydrogen as a route to market for renewables. 
Electrolyser dispatch can also act as a smart load to maximise the percentage of renewable energy integration 
into the wider energy system playing a role in mitigating system wide curtailment, market over supply and 
localised constraints which otherwise would have resulted in downward renewable redispatch. 
The merit order principle provides adequate pricing signals for electrolyser dispatch. 
In times of high renewable generation, the aforementioned merit order effect results in low electricity market 
prices. Utilising electrolyser capacity in this market-based manner to manage and integrate more renewables is 
an immediate means by which green hydrogen can be incentivised within current market arrangements. This 
will require the ability for curtailment avoidance actions to be attributed to electrolyser dispatch by the TSO 
which would provide an opportunity for hydrogen producers to offer a curtailment avoidance service on a 
contractual basis. 
More generally, overcapacity is a feature of a highly renewable power system, presenting an opportunity for 
flexible load (electrolysers or otherwise) to respond to market fundamentals. A demand turn up service in the 
system services market could not only incentivise electrolyser operation but attract complimentary power 
system flexibility which is, and will increasingly be, a precious commodity in the current and future power 
system. 
Given the nature of the ISEM single bidding zone price, locational signals are predominately sent by TLAFs and 
the capacity market. Increasingly, the levels of dispatch down experienced by wind farm sites are sending 
negative locational signals and having a material impact on further renewable investment. At increasingly higher 
installed capacities, market curtailment (oversupply) will be a significant further factor in this need for 
redispatch. For this constraint element, power system operational changes and the assumed future success of 
the DS3 programme aims to reduce curtailment. 
Constraint is a local network issue and is increasing in materiality. It can be solved by electrical grid 
reinforcement. Whist not the priority, electrolyser deployment can in some cases be a substitute for much 
needed grid investment. The local, onshore, nature of the issue requires a decentralised approach to electrolyser 
deployment, rather than a small number of large, centralised electrolyser plants. However, an overly 
decentralised approach to electrolyser deployment will increase overall system costs due to over deployment 
of underutilised electrolysers. Instead, Energia recommends that a hub and spoke model should be investigated, 
allowing areas of significant constrained wind to benefit from utilising a nearby but not behind the meter 
electrolyser. 
In general hydrogen production gives renewable asset owners the option to produce either electricity or 
hydrogen. This optionality will be increasingly valuable as offshore wind comes online later in the decade due to 
periods of oversupply and the impacts of limited grid reinforcement. Hydrogen production in this context, by 
utilising what would otherwise be wasted energy, is therefore a route to market for high levels of onshore and 
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offshore wind in the future. The added benefit of such a route to market is that it opens the opportunity to 
maximise green power production across more of the energy system, in line with system conditions. From a 
power systems security perspective, oversupply and undersupply are facets of high renewable power systems. 
The ability to store hydrogen is a key piece of the net zero puzzle and there should be incentives for longer term, 
seasonal storage of hydrogen. There is currently no business model for this type of operation. The hydrogen 
strategy should address this whilst acknowledging the need to protect against potential use of market power. 
Adequate hydrogen storage capacity is therefore key to unlocking hydrogen’s role in supporting a high 
renewables energy system. 
To compliment the ability to store hydrogen long term, the operation of peaking plant is a prime candidate for 
hydrogen demand and will form part of a net zero power system. 
Just as low-cost renewables are integral to the competitiveness of the Irish hydrogen market, the ability to move 
renewable electricity to electrolyser sites is fundamental to the production of green hydrogen. This is important 
now, but significantly increases in materially towards the end of the decade as the installed capacities of both 
onshore and offshore wind rapidly increase. A strong grid provides the energy system as a whole with the 
optionality to invest in the most optimal infrastructure, products and services needed to facilitate a 
decarbonised society (43 Source Energie). 

 
Adequate payment that recognises the value of being able to provide dispatchable, zero carbon electricity at 
any time of the year, regardless of the weather (47 Fingleton White). 

 
Electricity market barriers should be removed for direct electrification, energy storage and hydrogen, as above: 

• Restructure network tariffs to promote electricity consumption in times of excess generation (high SNSP) 
• PSO levy should not apply to technology designed to consume would-be wasted indigenous zero carbon 
energy. It should not be charged based on the Max Import Capacity of a site. 
• Develop, through Eirgrid and ESBN, the ability to dispatch consumption technology. 

There are work arounds for pumped hydro and interconnectors but it is not currently possible for new innovative 
technology. Starting with large high voltage applications. Large applications can deliver the biggest carbon saving 
early in this decade. By focusing on high voltage technology we can maximise the use of our existing grid 
infrastructure. This can then be developed for active consumers on the low voltage network (48 Flex Power). 

 
We are mindful of the significant increased cost associated with hydrogen injection into the gas grid. Given that 
future green hydrogen demand will likely be focused on particular sectors, it is crucial that the risk that hydrogen 
development is cross subsidised by customers who will do not stand to benefit from this decarbonisation 
measure is closely examined (49 Friends of the Earth). 

 
The UK has shown that the most effective way of incentivising the electricity market is through contracts for 
difference (CfD). This established off-shore wind as a major source of supply to the UK and encouraged the 
development of solar. The error made was that by creating a barrier of entry for other technologies to qualify, 
the UK CfD system killed off potential alternative low carbon technologies. This can be avoided in Ireland by 
having funding pots for different technologies with budgets commensurate with their potential to provide 
decarbonisation (55 and 56 Hydrogen Utopia International). 

 
Government support mechanisms will be essential to allow early transition of technologies. Different support 
mechanisms will be essential relevant to the different technology requirements. As example, CfD’s may be 
beneficial for hydrogen production however large-scale storage may require alternative support mechanisms 
via Cap & Floor arrangements etc (63 Islandmagee). 

 
Mercury Renewables has been developing an onshore wind farm in Carrowleagh, Co. Mayo for over a decade. 
In December 2021, we launched our intention to produce green hydrogen on-site to advance the local economy 
and further contribute to Ireland’s net-zero carbon emission targets. 
Mercury is gravely concerned that our capacity to reach these urgent targets is severely hampered by the length 
of time of Ireland’s planning process – particularly when renewable energy developments are currently in the 
public interest. Over time, planning legislation has become overly complicated and difficult to navigate, 
contributing to significant delays. Mercury welcomes the European Commission’s recommendation, within its 
RePowerEU Plan that EU Member States should implement specific permitting recommendations to ensure 
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appropriate resourcing at all stages of the planning and permitting system. Mercury welcomes the Government’s 
ongoing reform of Ireland’s planning legislation, which is due to be published at the end of 2022 – however, it 
remains unclear as to whether the scope of this review will extend beyond housing. 
Mercury notes the recent passage of the Planning and Development (No.2)(Amendment) Act 2022 and the 
Minister for Housing, Heritage and Local Government’s comments about the need to reform the process around 
judicial reviews, which have the potential to delay developments for months, if not years. 
Large backlogs within the Irish Courts also contribute to this delay. Mercury welcomes the announcement that 
a new dedicated planning and environmental court will be established in 2023 – and asks that the rules around 
individuals initiating lengthy judicial reviews against developments which are in the public interest be further 
examined. 
The Maritime Area Planning Act 2021 was a milestone piece of legislation aimed at streamlining the maritime 
planning regime and thus enabling the swift deployment of offshore wind energy developments. In advance of 
submitting a development application to An Bord Plenála, a developer must acquire a Marine Area Consent, 
which must be adjudicated within 90 days. An Bord Plenála must then adjudicate on the developer’s subsequent 
planning application within 18 weeks of receipt, subject to specific provisions under the Planning and 
Development Act 2000 (as amended). 
Certain applications may also be prioritised under Ministerial Order. These timelines are notably shorter than 
current waiting times in practice – and therefore, there could be scope to develop a similar process for both 
onshore wind projects and renewable energy/green hydrogen potential. 
Irrespective of what mechanisms are put in place for green hydrogen projects, clear guidance documents must 
be produced for the benefit of developers and planning applicants. These do not currently exist and would 
demonstrate a clear commitment to supporting renewable energy and green hydrogen developments – subject 
to meeting all necessary assessments 
Mercury Renewables Priorities: Planning Reform 

1. Inclusion of renewable energy projects in the ongoing Government review of Ireland’s planning 
legislation. 

2. Creation of a mechanism similar to Maritime Area Consent, complete with guidance materials, for 
green hydrogen renewable projects and onshore energy developments. 

3. Review of judicial review process in relation to renewable energy developments which could be in the 
public interest (65 Mercury Renewables). 

 
 

We support the report conclusions which state that “Financial support and route-to-markets for green hydrogen 
should be targeted at maximising the overall output of renewable energy and minimising emissions across the 
economy. Ireland has ambitious renewable electricity targets (up to 80% by 2030) which require that onshore 
wind, solar and offshore wind projects in the period deliver electricity. (70 Port of Cork). 

 
If green hydrogen is to be used to create power, for example by converting existing gas power stations or 
requiring all new gas power plants to be capable of running on 100%: 

• hydrogen gas, there would need to be significant hydrogen pipeline and storage infrastructure 
put in place, given that the green hydrogen would largely be produced when the power 
stations do not use it 

• The use of green hydrogen should / could also be incentivised through participation in the 
Capacity Remuneration Market, given the clear need to ensure security of supply (72 RWE). 

 
Green hydrogen production will be essential in managing renewable constraint and curtailment levels in the I-
SEM due to the continuing ramp up of renewables required to meet 80% RES-E by 2030 in both jurisdictions, as 
well as the longer-term net zero target. This is crucial, noting the ever-rising cost for consumers and government 
from additional renewable electricity generation capacity development inevitably, without such mitigation, the 
subject of ever- increasing constraint and curtailment (pursuant to the recent Single Electricity Market 
Committee decision to 'keep whole' generators in such circumstances). The risk that the ever-diminishing 
productivity and so economic value of incremental renewable electricity generation capacity has now 
transferred from being a producer risk, to being a direct risk/liability for consumers and government, which 
potentially – and most perversely, in the context of the energy transition and climate emergency – represents a 
possible disincentive/barrier for government to continue to facilitate/support further renewable electricity 
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generation deployment. Seen through this lens, the benefit and urgency of required action to mitigate such 
effects is stark. 
The production of green hydrogen and its blending into natural gas supplies would provide a demand sink for 
producers and a mitigation providing productive value for consumers/government underwriting 
constraint/curtailment liabilities in any case. The introduction of hydrogen blending however requires 
coordination with downstream users (including power generation, etc.), and requires careful planning, including 
coordination with both GB (as the main source of natural gas supply to Ireland) and NI (to avoid the potential 
for distortion to the SEM electricity market). We suggest a cross border policy framework between Ireland and 
Northern Ireland is established to coordinate the transition of power generation to hydrogen blending initially, 
and to 100% hydrogen firing. Furthermore, we believe policy coordination between Ireland, Northern Ireland 
and GB is essential to ensure that if a decision is taken in GB to transition the NTS to hydrogen blends that there 
is a shared vision for facilitating the transitioning of the Moffat gas interconnector to hydrogen blends. This 
vision will have to include dispatchable thermal power generation in the I-SEM, as well as other transmission 
connected demand and the downstream gas distribution network and its customers. We note National Grid’s: 

(i) ‘FutureGrid’ project, which is assessing the potential for hydrogen injection on the NTS at blends of 
2%, 20% & 100%, in anticipation of first regional 2% blend by 2025 and first regional 20% blend by 2027, 
(ii) ‘Project Union’, that is looking to repurpose sections of the NTS and/or build new dedicated 
transmission infrastructure to create a hydrogen ‘backbone’ to transport 100% hydrogen gas from the 
early 2030s, and 
(iii) confirmations that they have adopted as a corporate objective to work towards aligning with the 
proposed requirement in the EU Hydrogen and decarbonised gas market package to accept by 1 
October 2025 a blend of hydrogen at interconnection points (exact percentage to be confirmed). (80 
Mutual Energy). 
 

Currently, there is neither demand nor a supply of green hydrogen in Ireland. It is essential that demand first be 
created to signal intent to the market by blending hydrogen with natural gas and injecting it into the gas network. 
A Gas Networks Ireland project, due to be published in Q4 2022, has demonstrated the feasibility of reusing and 
repurposing our existing gas network in its current state. (85 Cork Chamber). 
 
Firstly, a whole system view of the net-zero energy system should be developed to determine the role and scale 
of hydrogen required. However, to ensure a secure, resilient, reliable Net- Zero energy system, firm power 
generation will be required in all scenarios. Assuming a policy framework of seeking to achieve as close as 
possible to 100% indigenous primary energy supply, dominated by onshore and offshore wind (with some solar 
and other lesser contributions) these this continuing requirement for firm electricity generation will have to rely 
on large scale (seasonal) time shifting of such variable renewable energy. To achieve this scale, conversion to a 
chemical energy carrier is essential. This will necessarily be either hydrogen or a derivative (such as ammonia). 
Thus it will be essential to deploy the required conversion assets between electricity and hydrogen 
(electrolysers; fuel-cell and/or combustion based generation plant), and adequate storage facilities for hydrogen 
and/or suitable derivatives. 
Currently, no specific market mechanisms exist to procure capacity for zero-carbon firm power generation. 
Hence, suitable market mechanisms must be developed to provide a switching-support for the applicable 
current generation stations and a heavily modified capacity market should be developed to allow for delivery of 
new hydrogen-based power plant. Long-term contracts (circa. 20 years) should be available to allow for 
confidence to invest in hydrogen as a fuel for power plants. A co-ordinated support mechanism for hydrogen 
production is required to ensure hydrogen-fuelled generation is competitive with fossil alternatives in the short 
term. 
Hydrogen demand from power generation should be clustered around the hydrogen production at coastal 
locations to allow for cross-sector coupling and decarbonisation of otherwise hard to abate end-use sectors, 
including industrial heat and shipping. There is also a clear and urgent need for the scaling up of synthetic 
aviation fuel to facilitate aviation decarbonisation within the constraints of existing aircraft fleets and 
infrastructure. This will require both access to large-scale hydrogen feedstocks and, most likely, large-scale direct 
air capture of carbon dioxide (DAC). 
On the basis of the current Irish statutory carbon budget programme (2021-2035), the timeline for full 
decarbonisation of the Irish electricity system should likely be set no later than 2035 (87 Engineers Ireland). 
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Per the hydrogen ladder, support sectors key to employment e.g. long haul road transport and aviation, as much 
of air shipments are as belly cargo in passenger airliners. Ringfence supply in Kg, kWh and CO2e, for those sectors 
policy makers decide to support; FTAI members already see industrial users with existing alternatives out bid 
transport for key fuels, yet the same users want lower priced and lower carbon transport for their raw materials 
and exports – only government can mediate this conflict with clear policy and price signals. 
FTAI mandate is to represent all members and be technology neutral the case for green hydrogen to 2030 in 
transport remains as a bulk supply to make HVO at a central site; this will deliver the scale needed (1,000 x HDVs 
= c360GWh) to help make the business case for earlier investment in more distant hydrogen but critical needs 
such as aviation. 
Hydrogen will win some operators of FCEVs as early adopters. Tankers are vehicles that are routinely double 
shifted (like buses) and may need faster turnarounds however they largely operate along known fixed routes 
where it is relatively easy to plan charging. 
However provided the barriers to grid access are reduced, current battery electric trucks can do the bulk of 
journeys today (4hrs x average speed of 50kph = 200km), opportunity charging can be at mandatory rest stops 
(45mins in every 8 -9hours) with main charge overnight. 
Indeed a DS3 incentive might persuade HDV operators to change their schedules e.g. peak grid demand coincides 
directly with peak traffic when trucks least want to be on the road but could be plugged in provide responsive 
dispersed resiliency to the grid. 
NRMM such as backhoes in construction can also burn hydrogen see this campaign from JCB (not an FTAI 
member) https://www.jcb.com/en-gb/campaigns/hydrogen but the tankers would need to fuel somewhere 
(see future for CNG stations). 
A side benefit of increased hydrogen in the fossil gas grid supply is to reduce the CO2 factor for CNG powered 
trucks of which there are now over 100 (source?) across FTAI members (90 FTAI). 
 
As noted in the previous section, hydrogen fuelled dispatchable power generation will be required in order to 
support the high levels of intermittent electricity generation on the system. The existing Capacity Remuneration 
Mechanism (CRM) was introduced as part of the revised SEM arrangements which went live on 1 October 2018, 
and replaced the Capacity Payment Mechanism under the previous arrangements. It is designed to ensure that 
the demand for electricity is always met. The overall aim of the CRM is to ensure cost efficient security of supply, 
as well as ensuring that consumers don't pay for more capacity than is needed.42 The challenges in delivering 
security of electricity supply are well reported, and do not need to be repeated here. 
A new market mechanism, similar to the CRM, will be required to incentivise the deployment of hydrogen fuelled 
power generation. Furthermore, in line with the recommendations from the Electricity Association of Ireland on 
reviewing the CRM in order to meet its core objectives of a secure electricity system, the CRM should be revised 
in order to incentivise existing gas power plants transition to hydrogen (96 Indaver). 
 
The decarbonisation of Ireland’s electricity system has been one of Ireland's great success stories. Emissions 
from electricity generation in Ireland fell by 51.4% from 2001 to 2020104. This sizeable drop reflects 
improvements in the energy efficiency of modern gas-fired power plants as well as the increased share of 
renewables in the electricity system. 
The government has set ambitious targets for the ongoing roll-out of renewable energy generating capacity, 
including seven gigawatts of offshore wind by 2030. EirGrid, as the transmission system operator, instructs a 
renewable electricity generator to produce less electricity than it can or even to shut down entirely. Figures 
show in the Annual Renewable Energy Constraint and Curtailment Report 2021105 that 7% of wind generation 
was lost because wind farms were told to stop generating. 
Therefore, the government should ensure long-term goals to increase renewable electricity capacity and power 
infrastructure also support the growth of the hydrogen economy. Many jurisdictions are in the process of 
defining how to consider hydrogen production from electrolysers connected to the grid as renewable, meaning 
they are linked (directly or virtually) to (sometimes additional) renewable electricity capacity. While this principle 
of additionality helps in achieving a needed increase in renewable capacity, it may require some flexibility in 
terms of temporal correlation because electrolyser use is a key factor in decreasing the cost of renewable 
hydrogen in the short term. Instruments like power purchase/supply agreements or any credible green supply 
agreement help maximize options and create a competitive environment for renewable hydrogen (104 EIH2). 
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Power stations which use H2 or blends of Natural gas and H2 could receive priority dispatch versus other plant 
while preserving the principles of the SEM DA/ID/BAL markets. Hydrogen storage co-located with power stations 
are a long term storage option of durations far exceeding the capacity and duration of event the best grid-scale 
lithium batteries. Market design of system services should appropriately reward that storage capability (110 
New Fortress Energy). 
 
Maximise existing grid infrastructure and specifically the utilization of hybrid grid connections which would allow 
us to utilise the Moneypoint and Tarbert grid connections in the estuary region (the building of new lines will 
delay the development of the sector by several years at least). 
Update of Eirgrid’s ‘Shaping our Electricity Future’ national grid strategy to acknowledge the offshore energy 
and green hydrogen potential of the Atlantic coast and the Shannon Estuary, and identify enabling infrastructure 
to allow this to be connected to the grid, Promote zero-carbon dispatchable power generation at Hydrogen 
Valleys such as the Shannon Estuary (i.e. modify the capacity mechanism to reward zero-carbon plant – giving 
hydrogen a chance to be embedded) (111 Shannon Estuary Economic Taskforce). 
 
Curtailment and reducing market oversupply can be utilised to increase the load-factor, high capital cost 
electrolyser assets. However, no current electricity market arrangements exist for electrolysers to be utilised to 
avoid curtailment: there is no “demand turn up” service or the ability to match electrolyser dispatch action with 
a reduction in curtailment i.e., no ability to wheel curtailment.  
These are two suggestions to incentivise electrolyser dispatch in the electricity market to support current 
onshore wind in preparation for offshore later in the decade. In this regard, electrolyser deployment can assist 
in delivering valuable synergies in the power system with high renewables penetration. Both demands turn up 
and curtailment wheeling will ensure electrolyser dispatch can behave as smart load to maximise the amount of 
renewable electricity integrated into the energy system.  
It is important that the ability to put arrangements in place that would enable both suggestions as a means of 
boosting the development of the green hydrogen sector.  
Hydrogen gives renewable asset owners the optionality to produce green electrons or molecules. This 
optionality will be increasingly valuable in the context of current grid development challenges and price 
cannibalisation risk in the energy market as significant volumes of offshore wind come online. This positions 
hydrogen having a role in the route to market for increasing renewables capacity, maximising sustainability in 
line with underlying system conditions.  
By producing hydrogen in times of renewables oversupply and using long term seasonal storage, hydrogen can 
play a role in maintaining power system security during periods of extended low renewables output. There is 
currently no storage of sufficient capacity, or business model for this type of electricity market incentivisation 
to be achieved. More generally, there will be a requirement for zero carbon dispatchable power in the form of 
hydrogen or e-fuel fuelled turbines/fuel cells in the energy system. Ensuring the generation assets on the system 
are aligned with a Net-Zero plan should be acknowledged in long term energy system planning.  
Finally, a reduction in the cost of renewable electricity has a positive impact on costs of hydrogen, with 
downward pressure reducing the need for policy support and increasing the likelihood of adoption across 
suitable industrial applications (113 Wind Energy Ireland). 
 

● Regarding the electricity sector, a key policy is to require all new dispatchable generation to be 
hydrogen ready. Existing natural gas fired thermal generating plant should where possible be 
retrofitted to run on 100% hydrogen. A secure, resilient, reliable Net-Zero energy system is not 
possible without a backup Power Generation fleet that is fuelled by a Zero-Carbon source 
(Hydrogen) 

● Implement ambitious targets for CO2 grid intensity to create demand for dispatchable Hydrogen 
power generation 

● Create a new market mechanism for the delivery of a zero-carbon dispatchable generation 
● Incentivise existing gas power plant to transition to Hydrogen 

Promote zero-carbon dispatchable power generation at three Hydrogen Valleys based around Dublin, Cork, 
Shannon Estuary dedicated to large scale production, storage and use of renewable H2 from offshore wind 
energy (118 Hydrogen Ireland Associations). 
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H2 should not be incentivised in the electricity market due to System and Pathway Loss which will increase costs. 
Green H2 will benefit from not having carbon tax levied (120 Hexicon). 
 

• A secure, resilient, reliable Net-Zero energy system is not possible without a backup power generation 
fleet that is fuelled by a Zero-Carbon source (hydrogen) 

• Implement ambitious targets for CO2 grid intensity to create demand for dispatchable hydrogen power 
generation 

• Create a new market mechanism for the delivery of a zero-carbon dispatchable generation 

• Incentivise existing gas power plant to transition to hydrogen: Capacity market modified to enable 
existing capacity to invest in hydrogen capability based on additional 10-year capacity guarantee 

• PSO to cover zero carbon operation within fossil-based competition 

• Promote zero-carbon dispatchable power generation at three Hydrogen Valleys based around Dublin, 
Cork, Shannon Estuary dedicated to large scale production, storage and use of renewable hydrogen 
from offshore wind energy 

• Set 2040 target date for net zero electricity system, set 2050 for net zero energy system 

• Create a new market mechanism for the delivery of a zero-carbon dispatchable generation. 
Modification of capacity mechanism or replacement to prioritise zero-carbon plant (121 ESB). 

 
In RePowerEU, the EU Commission committed to rolling out carbon contracts for difference to support the 
uptake of green hydrogen by industry. It also proposed specific financing under the Innovation Fund, using 
emission trading revenues to further support the switch away from Russian fossil fuel dependencies. These 
approaches present a means of differentiating between green hydrogen and other forms of hydrogen and 
providing supports that may incentivise its use and preference within the energy system.  
Should it be deemed necessary or appropriate to facilitate the use of non-green hydrogen in the Irish system, it 
may be possible to transition towards an increasingly green system over time, in part by using preferential 
incentives for green hydrogen use. This approach may allow those engaged in hydrogen innovation to 
concentrate on developing production, storage, transport, and deployment competencies within the Irish 
context without being tied to hydrogen sources that satisfy the definition of green hydrogen. If such an approach 
were adopted, it is advisable that it solely be used on a temporary basis to allow for the initial development of 
the hydrogen market. This could then be followed by a transition to green hydrogen over time. Such a regime 
would benefit from measures to differentiate between green and other forms of hydrogen. For example, ring-
fenced support models could be used to incentivise green hydrogen and ensure its competitiveness against 
other forms of hydrogen. A certification scheme could also help to attach greater value to green hydrogen over 
other forms of hydrogen.  
While not the most economical or efficient as a standalone technology for many industries, it is important to 
recognise the system value of hydrogen. This can be done, for example, by providing incentives such as 
preferential planning or regulatory regimes for the co-location of hydrogen production with renewable energy 
generation, particularly offshore wind which boasts significant potential that cannot be fully realised through 
the electricity grid. A similar approach could be taken to the conversion or development of hydrogen-powered 
thermal energy generation.  
We would also support the exploration of fiscal incentives, such as tax level differentiation & tax relief for green 
goods to support green hydrogen production.  
SSE Recommendation: Gov should consider fiscal incentives such as tax level differentiation & tax relief for green 
goods. For offtake, SSE welcomes the RePower EU commitment to introduce CCfDs and dedicated REPowerEU 
windows under the Innovation Fund to drive uptake in intensive industries. States are now beginning to develop 
contract for difference business models focused on de-risking early projects:  

• UK – Hydrogen Business Models proposals have been released for consultation. They will provide  the 
difference between an agreed hydrogen project strike price and final hydrogen sales price (with a  
minimum value of the price of natural gas) for 10-15 years. The support also aims to minimise  demand 
risk, with high levels of support provided at low volumes of hydrogen production.  

• Germany – Carbon contract for difference. The German Hydrogen Strategy states the intention to  
introduce a carbon contract for difference for the use of hydrogen in energy intensive industries such  
as the steel and chemical sectors, to ensure cost-competitiveness with fossil fuels. The CfD  mechanism 
will bridge the cost gap between fossil fuels with carbon taxes applied (based on the  
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• European emission trading system – ETS), and low carbon hydrogen production costs. The exact  dates 
and budget for the scheme are yet to be confirmed.  

• Netherlands SDE++ – The Stimulation of Sustainable Energy Production and Climate Transition  scheme 
(SDE++), is set up to fund the unprofitable component of a low carbon solution and was  originally 
developed for supporting renewable power generation. This is defined as ‘the difference  between the 
cost of the technology that reduces CO2 (the ‘base rate’) and the market value the  technology 
generates (‘the corrective amount’)’. Subsidies are awarded on a €/tCO2 basis and over a  12- or 15-
year period. In 2020 the scheme was updated to include low carbon hydrogen production;  this means 
the fund can now support both green electrolytic hydrogen and blue CCS-enabled.  

The EU Commission has proposed that from 2025, there will be regular reporting on hydrogen uptake, and use 
of renewable hydrogen in hard-to-abate sectors. This should also be implemented in Ireland.  
Full value-chain support: As outlined elsewhere in this response, it will be critical to support the full value chain 
in parallel – production, demand, and infrastructure. In the UK, for example, SSE supported the overall BEIS 
proposed approach to introduce a contractual, producer focused business model, to help boost the production 
of low carbon hydrogen. CfDs are a well understood mechanism in the UK to reduce financing costs that could 
help to support both ‘blue’ and ‘green’, or CCUS enabled and electrolytic, production, as well as other areas of 
low carbon infrastructure. We would note, however, that the sole focus on production at the outset has created 
challenges in stimulating demand and investment in infrastructure  
End-user support: Whilst the proposed business model can help reduce the price of hydrogen paid by an off-
taker, we would encourage consideration to be given to direct end-use support, particularly where users face 
significant cost and risk from fuel switching. This may be pivotal in facilitating sustainable growth of the market; 
- with the need for alignment in demand and production growth to kickstart a market.  It is also likely that off-
takers will be inclined to secure long-term contracts for low-carbon hydrogen given the producer-led business 
model proposed. Given this impact on off-takers, we would encourage consideration to be given to the full value 
chain when developing the business model to ensure off-takers aren’t locked into longer term contracts as a by-
product of not being supported through the business model. With the anticipated need for long-term off-taker 
contracts, we believe it would be appropriate to ensure that early projects are robust and deliverable.  
Electrolyser capacity target: With an international focus on electrolytic hydrogen, an ambition or target for Irish 
electrolyser capacity deployment in 2030, 2035 and 2040 would help secure a supply chain and contribute to 
reducing the cost of electrolysers globally.  
SSE Recommendation: Ireland should establish a target electrolyser capacity deployment for 2030, 2035 and 
2040 (123 SSE). 

46 WHAT POLICIES SHOULD BE PUT IN PLACE TO DEVELOP FURTHER HYDROGEN BASED 

ENTERPRISES? 

It is too early to determine. Until there is a robust Green Hydrogen supply chain secondary industries will be 
impossible to incentivised (as they will be forced to source their Hydrogen from abroad and ship it here) (29 
Chambers Ireland).  
 
Ireland’s hydrogen ecosystem would benefit from a dedicated hydrogen support scheme that incentivises 
adoption. For instance, contracts for difference could be implemented to make the supplied price of hydrogen 
comparable with fossil fuels. These proposed subsidies are also included in the REPowerEU scheme. The 
Government could also include provisions for capital cost support for hydrogen FCEVS while industrialisation of 
the manufacture of these vehicles continues. The transportation sector is such that to travel cross country, 
vehicles require a national refuelling network in place from the onset. The refuelling network must therefore 
have considerably greater capacity than will initially be required (30 CIE). 
 
Guaranteed minimum prices of hydrogen to producers to be guaranteed for a set duration and volume of 
hydrogen produced. Any indigenous energy production is to be promoted to protect consumers from price shock 
due to global commodity price volatility (36 DP Energy). 
 
A crucial consideration for the evolution of green hydrogen is the requirement for flexibility in the elec- trolysers 
themselves. A whole of energy system approach, which account for the variable nature of the renewable 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 392 of 412 

generation, is required. Base load electrolysers as the basis of a green hydrogen industry would not be suitable 
for the high renewable Irish electricity system of the future. 
There are a number of potential benefits that hydrogen could bring to the electricity system if properly designed, 
located and incentivised including: 
• Supporting the continued growth of the economy underpinned by the enormous renewables potential, in the 
Irish maritime area 
• Reducing our reliance on fossil fuels and reduce our energy dependence on imports. A key component in this 
will be ensuring that any new gas electricity generation is hydrogen ready 

• Providing long term storage of energy 
• Contributing to reducing the curtailment of renewable energy 
• Providing demand flexibility through dispatchable load 
• Providing Zero-carbon inertia via power generation 
• Providing additional system services such as Fast Frequency Response (FFR), Primary Operating 

Reserve (TOR), Secondary Operating Reserve (SOR) and Tertiary Operating Reserve (TOR) (40 EirGrid).  
 
Looking at Ireland’s enormous onshore and offshore wind energy potential, along with accessibility of the world 
class cargo port, Ireland must have an ambition to become as a Green Hydrogen hub to supply Green Hydrogen 
and Green Ammonia to rest of the European Countries without eating into the renewable capacities needed to 
generate electricity for non-industrial purpose. As initial investment on offshore and onshore wind farms are 
huge which in term govern the green Hydrogen price, hence initial incentivisation of wind energy sector will 
have to be prioritised first. Estimated indicative Green Hydrogen and Green Ammonia prices are around $4-6 
per Kg & $ 500-625 per ton according to IRENA. Now to bring down the cost to $1-2 per Kg for Green hydrogen 
and $ 250-450 per ton for Green Ammonia, structured and planned investment with incentivisation of certain 
industries at this point is necessary to meet the 2050 target net Zero. 

• Most of the wind farms are close to new investment cycle hence by grabbing this opportunity to invest 
heavily on renewable wind energy and underground caverns of hydrogen storage will make Ireland 
energy independent with a provision to import green electricity from UK in exchange of green hydrogen. 
• PLAN-A: To elaborate, from 2022 to 2026 phase wise Ireland should invest to increase its wind capacity 
from 4.3 GW to around 10 GW (preferable investment on offshore with incentives which will save 
onshore space for real estate growth for the ever-increasing population). South-west part of Ireland is 
always favourable for offshore wind farm, which in turn will increase the population load in that region 
which will push the real estate market. Hence with in parallel real estate and Wind farm growth will result 
in good loans and returns with in 4-5 years of time.  
• Once the Plan-A is in execution mode, next phase PLAN-B investment shall be planned from the interest 
from the loans of Plan-A i.e., building Green Hydrogen hub and supply chain network from south-west 
part of the country to Dublin port and some of the fuelling stations for transport industry. 

Engineering for the green hydrogen hub shall be planned with offshore wind farm however execution can be 
staggered after 2024 in a phase manner with minimum phase capacity of 5 GW and till 2030, target to achieve 
up to 20 GW. This investment not only secures Ireland energy demands but also help Ireland to trade electricity 
with green hydrogen across other neighbouring European countries which will eventually make ROI of the 
investment a lot easier. Also, Green ammonia can make Ireland an exporter to the neighbouring European 
Countries where agriculture is one of the biggest contributors of GDP growth. Foreign reserves from green 
hydrogen and green ammonia trading will make Ireland GDP growth more attractive and potent to foreign 
investment. These 2 Plans will not only ensure future energy security for Ireland, but all also place Ireland as a 
major player in the ongoing energy transition among the European Peers (38 Dwaipayan Bhattacharya). 
 
Whilst the export potential of Ireland's hydrogen industry will be dictated predominately by cost and 
international market competitiveness, there is an opportunity for Ireland Inc. to export talent, skills and 
knowledge as the global hydrogen economy gains momentum. These intangibles are not only central to the 
success of the domestic hydrogen economy but can contribute on a global level. Whilst hydrogen isn't new, it 
will be embedded in new and varied use cases. This represents an entire value chain of opportunity for new 
products and services and has the potential to add significant value to the Irish economy through innovative 
enterprises over and above hydrogen production/consumption. Wrightbus is an example of an innovative 
company active in the hydrogen value chain in Northern Ireland and is a significant exporter of hydrogen- based 
products and services. 
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Specialist skills training, support for retraining (which is central to a just transition) and funding of hydrogen 
supply chain innovation programmes will ensure Ireland is self- sufficient in capability as well as energy. The 
running of innovation/research and development funding competitions (leveraging EU funding where 
appropriate) in the hydrogen space utilises the strength and track record of agencies such as Enterprise Ireland 
(43 Source Energie). 
 
Realising the potential of green hydrogen for Irish enterprise will be dependent on access to significant 
renewable electricity resources and the development of enabling infrastructure for effective hydrogen 
deployment, such as dedicated hydrogen transport networks and storage. The development of such 
infrastructure will support Irish enterprise engagement with, and investment in, hydrogen-based industries. 
Currently, Irish enterprise is at an early stage in its engagement with, and exploration of, opportunities in green 
hydrogen development, with greater focus currently on nearer-term technologies that will contribute to the 
achievement of decarbonisation targets for 2030. 
To support enterprise engagement with and investment in hydrogen deployment, the strategy should aim to 
provide stakeholders, including Irish enterprise, with clarity in respect of priority investment areas and timelines, 
and the role hydrogen will play in parallel with other priority decarbonisation activities (e.g., direct 
electrification). 
Development of green hydrogen production in Ireland is dependent on access to very large scale, low-cost 
renewable generation. The success of a hydrogen strategy will be dependent on the delivery of the policies and 
investments required to deliver a large-scale, sustainable, and cost-effective offshore wind sector. 

• The Irish hydrogen strategy should reflect the large scale of renewable electricity provision required in 
order to develop industrial activity dependent on hydrogen use and conversion. This consideration is 
particularly important when assessing the potential to locate hydrogen users in Ireland and/ or when 
assessing the potential for future export of hydrogen products. Electricity generation requirements arising 
from forecasted future hydrogen production should be reflected in the ambition and scale of national 
strategies for electricity generation and grid infrastructure planning. 
• In addition to renewable electricity availability and cost, access to affordable hydrogen transport 
infrastructure will impact on the scope and scale of enterprise uses. Hydrogen has significant potential for 
decarbonisation and enterprise value addition when used in a pure state. Dedicated hydrogen networks, and 
the development of clusters in selected locations, matching renewable energy generation, hydrogen 
producers, and users, will be a crucial enabling component for hydrogen production, use and potentially for 
export (45 Enterprise). 

 
A key component of any investment case is route to market. So, Ireland is in a chicken and egg situation. The 
projects won’t happen without a route to market, and the route to market won’t happen without the projects. 
This is where the government can step in and play a decisive role in the development of a pipeline. As no single 
project could justify its own pipeline, each project must rely on co-operation and co- ordination with other 
projects to develop one. That is where government input is required – to bring the projects together and create 
the necessary international frameworks. A pipeline of the scale of Langeled would cost in excess of €2 billion to 
develop but could offer a route to market for up to 40GW of offshore wind. 
A hydrogen pipeline connecting Ireland’s offshore wind resources with continental Europe is the most cost 
effective way to unlock Ireland’s offshore wind resources. It would deliver massive economic benefits to Ireland 
and contribute strongly to meeting Ireland’s and the EU’s climate goals (50 Galetech). 
 
GH2 believes that the introduction and growth of a viable hydrogen sector will require Government support. 
Targeted and tailored supports will encourage the type of large-scale industrial production and use that are 
required to establish and grow the sector at scale.  
Policies should support the side-by-side creation of hydrogen clusters, with production, storage and 
consumption co-located to benefit from economies of scale. There is a successful track record of the 
development of clusters for pharmaceuticals and medical technology in Ireland. This includes supporting the 
involvement of educational and academic institutions in the development of relevant skills and qualifications in 
the sector (51 GH2). 
 
Further hydrogen-based enterprises could be encouraged by appointing Ireland’s Department of Enterprise, 
Trade and Employment as the organisation that leads and advise Ireland’s emerging hydrogen supply chain. 
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A robust hydrogen economy means Ireland could attract and support businesses with ambitious decarbonisation 
targets and encourage hydrogen as a decarbonisation option for harder to abate sectors and when it fits a 
business and sustainability model. 
Ireland should consider international models and projects to enable the establishment and operation of 
hydrogen infrastructure such as direct synergies between floating offshore wind and hydrogen and the 
implementation of green hydrogen production facilities via an offshore HVDC network (53 Green Marlin). 
 
Assist market creation by providing a policy package with incentives, de-risking of infrastructure, and 
downstream demand-pull measures to help commercialise technologies and create demand. Create demand 
creation policies targeting the downstream segment of the value chain include price support mechanisms (e.g., 
revenue top-up and stabilization mechanisms) coupled with quotas, targets, and standards for a minimum 
quantity of hydrogen used in specific market segments. Encourage market growth by creating policies which 
increase exposure to market prices and competitive tension to drive down costs. This can be achieved, for 
example, by allocating subsidies through auctions. Once investments are recovered and support is no longer 
necessary, revenue stabilisation mechanisms can be phased out, and the market can start relying on benchmark 
prices for hydrogen supported by carbon prices to level the playing field for hydrogen applications and compete 
with alternatives (55 and 56 Hydrogen Utopia International). 
 
Hydrogen ZEBs are already in production in Northern Ireland at Wrightbus’s factory in Ballymena and many 
already operate in parts of Ireland through Wrightbus’ strategic partnership with Translink. These buses form 
an important part of the public transport network in communities across the island of Ireland. 
Wrightbus’s double-deck hydrogen ZEBs are equipped with technology that allows them to travel nearly 300 
miles on a full tank of hydrogen, exceeding expectations to travel about the same distance as a diesel bus. 
Powered by green hydrogen produced by renewable electricity, these buses emit only water vapour, improving 
local air quality and reducing the carbon footprint of local transport systems. 
Due to the lack of hydrogen produced in Northern Ireland, HyGen is seeking to invest in hydrogen production 
around the Wrightbus factory in Ballymena. We have already submitted a bid into the UK’s Department for 
Business, Energy and Industrial Strategy’s Net Zero Hydrogen Fund to support this project, which we expect to 
go live in Q1 2024. Hygen would also consider wider investment elsewhere 
in Ireland. This investment would produce hydrogen to power additional hydrogen ZEBs, and support the 
introduction of other hydrogen vehicles across Ireland. Not only will this enable other organisations to invest in 
zero emissions technology, but will strengthen cross-border relations between Ireland and Northern Ireland, 
and increase export opportunities for Ireland. A more supportive policy environment designed to stimulate 
demand could speed up the deployment of this investment (57 Hygen and Wrightbus). 
 
1. Continue to monitor and evaluate the use of green hydrogen in road transportation 
2. Develop a framework to support the development of dedicated renewable energy sources for green hydrogen 
production 
3. Develop a framework to support the development of green hydrogen production using curtailed renewable 
energy 
4. Introduce financial instruments and incentives to support the development of green hydrogen production in 
Ireland 
5. Demonstrate use of hydrogen as flexibility provider to perform power system balancing 
6. Evaluate the blending of hydrogen into the existing Irish gas network 
7. Evaluate the conversion of portions of the Irish gas network to pure hydrogen 
8. Determine whether low carbon hydrogen obtained using carbon capture and storage technologies applicable 
to geological basins and structures may be a practical pathway for Ireland 
9. Robustly evaluate feasibility of large-scale hydrogen storage in salt caverns 
10. Establish an appropriate greenhouse gas emissions standard for low carbon hydrogen that meets multiple 
relevant criteria 
11. Demonstrate storage and conversion technologies such as Power-to-Gas and Gas-to- Power conversion in 
microgrids or laboratory facilities 
12. Evaluate the production of low carbon ammonia using green hydrogen in Ireland 
13. Evaluate the costs of electrifying or using green hydrogen to decarbonise elements of the rail system (59 
IERC/Tyndall). 
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As earlier discussed, we believe that there are two phases for the development of a hydrogen economy. At this 
stage of policy development, the first phase should be the focus as Ireland seeks to initiate green hydrogen 
production capability. Ideas for support have been identified in this submission with the objective of encouraging 
investment in green hydrogen production capability. As the feasibility and likelihood of offshore wind projects 
progresses through this decade supports and targets should be regularly revisited (62 Irving Oil). 
 
While there is a policy imperative to establish a hydrogen economy, this must be interpreted in the context of 
Ireland. 

1. Ireland does not have a fossil gas industry that needs to transition, unlike other EU states. 
2. Ireland may be obliged to accept imported hydrogen containing gas. Anticipating this, the suitability of the 
network, from transmission to the final end user (domestic, commercial or industrial) must be confirmed. 
3. We should expect that Ireland will generate, intermittently, an excess of electricity. The choice is then to 
use, waste, store or export it. Any consideration of promoting a hydrogen economy must be offset against 
an increased electricity demand in Ireland, the provision of adequate national energy storage, and the 
potential to export this electricity for use or storage elsewhere. 
4. Storage of excess energy must be carefully assessed and the “policy convenience” of producing hydrogen 
weighed against its disadvantages and the competing technologies e.g. battery storage. 
5. Allocation of funds to promote aspects of a hydrogen economy, whether by grants, tax-breaks, preferential 
pricing, adaptation of state-owned assets, will dilute Ireland’s climate change adaptation and encourage 
fossil-fuel lock-in, inhibiting electrification and distracting from alternatives with better economic and 
climate returns. 

Regrettably, the suggestion of a hydrogen economy seems to have become entangled in populistic slogans, 
hopelessly optimistic extrapolations from limited experience, neglect of fundamental thermodynamic limits 
associated with hydrogen, corporate propaganda and opportunistic assertions to justify short-term funding. 
Given that Ireland has scarce financial and human capital resources, developing a native hydrogen economy 
must be weighed against developing an electricity economy. (69 Noel B Duffy). 
 
Hydrogen development is defined as a strategically important industry for Ireland and will be supported by a 
cross-Government approach to ensure sustainable investment can begin, supporting the development of all 
aspects of the supply chain, including production, demand, and transportation. Ireland will produce only green 
hydrogen, with the definition of green hydrogen to be broader than the narrow definition currently used by the 
EU (72 RWE). 
 
As per the KPMG report, hydrogen holds great potential to minimise carbon emission but the price needs to be 
paid by end-users (KPMG, 2018). The government of Ireland have to play the role of policy maker, the regulator 
as well as investor for the upfront cost of hydrogen production, injection and associated costs such as appliance 
modifications. These costs can be paid as grants, low-interest loans, and tax credits. In conclusion, hydrogen 
does have huge potential to achieve a net-zero carbon emission. To reach this target, hydrogen production 
technologies have to be low to nill carbon emission technologies. The hydrogen injection in natural gas is starting 
step to decarbonising the natural gas network but further studies are required to materialise the injection. This 
hydrogen injection does have a technical limitation that needs to be recognised and worked into the policies as 
well as operation. The government of Ireland have to play a major role as a policy maker and investor 
to provide support to all the stakeholders to utilise all the hydrogen potential to reach net-zero carbon emission 
(77 Utkarsha Chavan). 
 
The WDC calls for the following actions to be included in a National Hydrogen Strategy: 

• The government must make a policy commitment to treat climate change with the same level of cross-
government support used to tackle the Great Financial Crisis, Covid 19 and Brexit. 

• Establish a working group to examine how Ireland can capitalise on the Atlantic resource of at least 
30GW of floating offshore wind and develop a green hydrogen industry 

• This group must include stakeholders from existing industries such as fisheries and tourism to ensure 
synergistic development 

• Establish a Project Management Office (PMO) to support and accelerate key projects and coordinate 
different agencies along the west coast. 
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• Fast track planning for Offshore projects along with financial support for feasibility and environmental 
impact studies 

• Establish a supporting framework for the grant of planning permission for the construction of onshore 
substations and cable routes to ensure developers have clarity on the process to successful award. 

• Support wind industry ramp-up activities by providing the necessary consenting, cabling, technical and 
financial support for Floating Offshore Wind developers at SmartBay and AMETS test sites. 

• Stakeholder supports should be made available to facilitate dialogue from project initiation through to 
operation between project developers and relevant stakeholders. 

• Undertake a mapping exercise for the ports on the west coast to identify each port's strengths in the 
context of floating offshore wind and identify what upgrades and investments are needed to capitalise 
on the Atlantic resource. 

• Upgrading of grid capacity on the west coast to enable the generation of 30GW of renewable electricity 
from the Atlantic 

• The upgrade of the Moneypoint Power station to support the generation of green Hydrogen 

• A connection needs to be made available to offshore projects 

• Build on the success of the Galway Hydrogen valley to develop a start-up accelerator for floating 
offshore wind development, green hydrogen projects, synthetic fuels and other renewable energy-
related activities 

• Provide additional funding for projects likely to create early demand for green Hydrogen. 
These include: 

o Galway Hydrogen Valley 
o The Atlantic Green Digital Basin 
o The creation of a sustainable aviation ecosystem in Shannon 
o The Future Mobility Campus, Ireland 
o Atlantic Innovation Region Living Lab Projects 

• The inhabited Islands off the West Coast provide a perfect testbed for sustainable energy solutions such 
as Green Hydrogen 

• Provide clear signals on post-2030 capacity, with grid upgrades along the Atlantic region and national 
strategies for alternative fuels, port development and supply chain. 

• Enable new industry by identifying Hydrogen value chain opportunities for new industrial development 
in the Atlantic Region. 

• Identify early supply chain opportunities, including digital, clear signalling of 'Route to Market' and 
supports through industry cluster development (s). 

• Develop new courses and centres targeted at the wind energy sector, emphasising FOW and Green 
Hydrogen skills and expertise not currently offered by Irish educational bodies. 

• Raise awareness of offshore wind and Green Hydrogen industry in the Atlantic Region as a business and 
career opportunity to ensure a pipeline of students, apprentices and transferees from related industries 
to support the sector as it develops. (78 WDC). 

 
REPowerEU further calls for the establishment of “go to zones” to improve the planning system for renewable 
energy. It is essential that these recommendations are implemented to accelerate the growth of the market and 
incentivise industries to locate near hydrogen production facilities, thus reducing transportation emissions and 
the cost for end-use consumers. 
To enable the full deployment of green hydrogen in Ireland, Government must first ensure a holistic view of our 
energy system is taken with the importance of hydrogen recognised to drive energy system integration. 
Government should view Ireland’s hydrogen production potential as a pathway not only to meet domestic 
demand, but also to create economic return by exporting to the EU. While it is positive that the Government of 
Ireland announced the ambition for the country to be Net Zero by 2050, a clear roadmap for this is required in 
parallel with this hydrogen strategy. This is critical to understanding the role of hydrogen and other 
decarbonising technologies in meeting this goal. Additionally, to ensure a full understanding of the role of ports 
in developing offshore wind and hydrogen, we recommend the development of a Ports and Infrastructure 
Strategy (85 Cork Chamber). 
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Develop Energy Hubs along the Atlantic Coase such as that envisaged by the GH2 project in Galway. Support for 
dedicated startup/scaling hubs to attract new businesses and entrepreneurs to the offshore wind/hydrogen 
sectors (91 Galway Harbour Company). 
 
Promoting demand in a cluster approach is key. For example, hydrogen clusters could be established around 
Dublin, Cork, Galway, Waterford and the Shannon Estuary dedicated to industrial processes capable of 
decarbonising using green hydrogen, and new industries such as synthetic fuels and fertiliser based on green 
hydrogen from offshore wind energy. 
Stimulating green hydrogen demand is critical to de-risk investment for hydrogen producers. Setting ambitious 
emission targets for sectors such as transport, starting with public transport and public sector, industry and 
electricity can incentivise the uptake of green hydrogen. 
A hierarchy of use could be developed for the use of green hydrogen based on identification of high 
value/efficient applications, focussing on sectors without alternative options for decarbonisation, for example, 
in heavy transport, industry – cement/glass/fertiliser, and power generation – dispatchable backup. 
• A secure, resilient, reliable net-zero energy system is not possible without a backup power generation fleet 
that is fuelled by a zero-carbon source - green hydrogen will fulfil this role. 
• Implement ambitious targets for CO2 grid intensity to create demand for dispatchable hydrogen power 
generation. 
• Create a new market mechanism for the delivery of zero-carbon dispatchable generation. 
• Incentivise existing gas power plants to transition to hydrogen or be hydrogen ready. 
• Promote zero-carbon dispatchable power generation at hydrogen clusters, which could be based around 
Dublin, Cork and the Shannon Estuary, dedicated to large scale production, storage and use of green hydrogen 
from offshore wind energy. 
A detailed economic model of the all-Ireland electricity system achieving net-zero CO2 emissions in a linear 
trajectory from 2030 to 2050 was developed by Baringa in 202125. When green hydrogen only was used in a 
scenario, it was found that hydrogen powered CCGTs became the main thermal generation technology in the 
generation capacity mix of the Irish market, with over 4GW installed capacity by 2050, and combined with over 
2GW of hydrogen powered OCGTs providing system 
flexibility (92 GNI). 
 
A dedicated hydrogen support scheme that incentivises adoption. For instance, contracts for difference that 
make the supplied price of hydrogen comparable with fossil fuels. 
Capital cost support for hydrogen fuel cell vehicles while industrialisation of the manufacture of these vehicles 
continues. 
Establishing the use of a new energy vector such as hydrogen is a once-in-a-generation endeavour. As we have 
communicated there is a circularity problem at the outset: vehicle users do not want to buy vehicles because 
the refuelling and fuel generation infrastructure does not exist, and therefore vehicle manufacturers are slow 
to manufacture fuel cell vehicles. In addition, the nature of road transport is such that to travel nationally, 
vehicles require a national refuelling network in place from day one – realistically the refuelling network must 
have considerably greater capacity than will initially be required. 
How do we create a national network from the outset to show vehicle manufacturers and users that Ireland is 
serious about hydrogen transport? Government should consider a State-backed hydrogen refuelling station 
network, in our view. 
A high-level view of how this could work is: 
Government identifies the appropriate number of stations to provide basic national coverage—HMI has 
previously identified ten for outside cities. 
The stations could be funded via a public private partnership, which generates competition for the construction 
and operation, and means that the capital is provided by industry. 
Government takes the revenue risk, so that it is the beneficial owner. 
When hydrogen volumes increase, the revenue risk decreases, and the stations may contribute. 
At an agreed point, Government can sell the stations when, say, a certain level of liquidity of the hydrogen 
market is achieved. 
A network like this could generate innovative business models, such as a pool price of hydrogen, that, say, 
foreign heavy goods vehicles could avail of, while allowing bilateral contracts between hydrogen producers and 
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vehicle users to continue. It could enhance competition for hydrogen production which would benefit the wider 
hydrogen market and enable the movement of hydrogen across the network, so it is where it is needed. 
There are mechanisms such as Important Projects of Common European Interest (IPCEI) and Guidelines on State 
Aid for Climate, Environmental protection and Energy (CEEAG) which can help with state-aid issues. 
The Government owns the gas network, the electricity network, the water network, and ports because they are 
of national significance and importance. A hydrogen refuelling station network will be a key enabler of the 
movement of goods and the economy—an asset of national importance (93 HMI). 
 
In the early stages , a number of financial support mechanisms will be required to provide signals for investment. 
As noted in a response to a previous question, as the market matures, the nature of the financial assistance 
provided can evolve from direct financial assistance to tax incentives and other kinds of subsidies. 
A focus on hydrogen clusters, and the designation of hydrogen valleys by the government, will be key in building 
Ireland’s hydrogen sector. A hydrogen valley is a geographical area where several hydrogen users or potential 
users are present and can be combined to create a local system that covers the entire value chain from 
production, storage and distribution to final use. Industries already tend to be 
co-located within industrial clusters (e.g. ports) or regions, making it possible to combine various uses to benefit 
hydrogen production by achieving more significant economies of scale. 
Given the all-island nature of the hydrogen market, there is a need to ensure that funding mechanisms, such as 
the Shared Island Fund, are put in place to develop the necessary infrastructure to support it (96 Indaver). 
 
The government recently set a target of 2 GW of hydrogen production by 2030. We believe this is a plausible 
target and should be pursued. It should be followed by targets of 4 GW by the mid-2030s and 6-8 GW by the 
early 2040s. It is vital for the development of hydrogen in Ireland that the sectoral emissions caps in the CAP be 
adhered to. Taxes on imported fossil fuels and carbon emissions should also be increased, with revenue going 
towards those least able to pay higher energy costs and also to supporting renewable electricity and domestic 
hydrogen production through instruments like CfDs, 
and expanding the grant support scheme for zero emissions vehicles. GoOs for hydrogen should be permitted 
subject to sustainability criteria, such as CertifHy, being met. Support for both CAPEX and OPEX for hydrogen 
production projects should be provided. Operators of on-site gas-burning generators such as data centres and 
manufacturing sites should be incentivised to blend gradually increasing percentages of hydrogen in their fuel. 
Given the key role that Hydrogen Valleys are recognised to play across Europe, the national strategy should 
support those first movers in this space in Ireland, particularly in Galway, the Shannon Estuary and Cork Harbour 
(100 University of Galway). 
 
A policy on the development of the H2 infrastructure nationally (fuelling stations, storage, distribution solutions 
& pipelines) (101 SGS). 
 
Hydrogen is a key pillar of the EU’s strategy to achieve its 2050 decarbonisation goals, with an estimated 24% of 
hydrogen (~ 2,250 TWh) contributing to the total energy demand by 2050, 560Mt CO2 abatement per year, 820 
bn euro annual revenue generation, and a 15% reduction in local emissions. As such, the European Commission 
has assumed a leadership role in kick-starting the Hydrogen sector within the EU with the adoption of the 
European Hydrogen Strategy, which aims to ensure the installation of at least 6 GW of electrolysers by 2025 and 
at least 40 GW of electrolysers in Europe in addition to 40 GW in Europe’s neighbourhood with export to the EU 
by 2030. 
The rapid development of the European Hydrogen Value Chain presents a significant economic and 
environmental opportunity for Europe, but it also creates considerable labour market challenges. To help 
address these challenges, Skillnet Ireland is part of a large pan European consortium focussing on the design and 
implementation of a highly innovative, effective, and sustainable Hydrogen Skills Strategy for Europe that will 
ensure the skills needs of the rapidly expanding and evolving Hydrogen Value Chain can be met in the short, 
medium, and long term. This consortium is implementing GreenSkills4H2, a 4-year project with an overall budget 
of €3.8 million that is led by Karlsruhe Institute of Technology (KIT Germany) bringing together key industry and 
education stakeholders from across 
the sector, including NUI Galway and Hydrogen Europe. Skillnet Ireland with Green Tech Skillnet will support the 
implementation of activities in Ireland, focussed on the development, testing and roll-out of VET curricula and 
training programmes in line with latest market needs and with EU instruments and tools; continuous skills and 
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career development that empowers technical professionalism in both green and digital competences; and the 
widespread dissemination and rollout of the VET training to maximise European impact (102 Skillsnet). 
 
Hydrogen Europe has summarised the policy and legislative measures taken by 16 Member States that currently 
have a national strategy as follows: In an Irish context, it has been stated that the demand of green hydrogen 
must be created in order to de-risk investment by hydrogen producers and the introduction of targets for 
endusers such as heavy transport is encouraged taking by example the Netherlands, Portugal, and Hungary who 
have successfully set them up for 2030. 
However, transport is not the only hard-to-decarbonise industry and decarbonising the direct use of fossil fuels 
in heating and industry, which together with transport make up 80% of Ireland’s energy use has been very 
challenging.103 Therefore, considering Ireland’s world-class wind and ocean energy resources, green Hydrogen 
presents an opportunity for these sectors where developing a hierarchy of use of renewable hydrogen, based 
on identification of high value and efficient applications and by focusing on sectors without alternative options 
for decarbonisation would support the demand of hydrogen in a sustainable way (104 EIH2). 
 
Establish targets and long-term policy goals to stimulate demand: At present, there is little demand for 
hydrogen in Ireland, which prevents supply from developing. Establishing sectoral targets and long-term policy 
goals on green hydrogen can help overcome this issue by supporting demand creation. If demand is not 
sufficiently stimulated, producers may not be able to secure off-takers and the development of green hydrogen 
supply capacity will be held back.  
Any targets set should be based on the findings of the techno-economic assessment noted earlier whilst being 
ambitious, achievable and market based. Demand side support in the identified sectors will ensure investment 
cases can be underpinned in the sector. Suggested targets areas to contextualise this policy ask and associated 
supports are as follows:  

• A specific consumption target for transport to include the heavy road transport, maritime and 
aviation sectors.  

• A specific consumption target for the power sector.  

• Industrial Decarbonisation Support Funding for industrial users to pivot from fossil fuels 
specifically to hydrogen. This funding should only be available to use cases where electrification 
is not commercially or technically viable, and should include support for capital equipment costs 
required to switch to hydrogen  

• Support for demonstration projects to prove technical and economic feasibility with a 
development roadmap and support to achieve full commercial scale up. Such support is vital for 
end users to build up the skills and experience of hydrogen and de-risks early switching. Such 
support could be run as competition funding to ensure only the highest quality projects receive 
support, maximising value for money.  

WEI is happy to work with the Government and other stakeholders to identify what suitable targets for these 
sectors could be (113 Wind Energy Ireland). 
 
Demand creation is critical to de-risk investment by Hydrogen producers 

o Set ambitious zero emission targets in transport starting with public transport and public sector 
o Set ambitious target for  industry decarbonisation 
o Set target date for net zero electricity system 

Develop a hierarchy of use of renewable Hydrogen, based on identification of high value/ efficient applications, 
focussing on sectors without alternative options for decarbonisation 

o Heavy  Transport 
o Industry – Cement/Alumina/Glass/Fertilizer  
o Power Generation – Dispatchable backup 
o Export - Build scale in Hydrogen/Renewables 

Set Zero-Emissions targets of 2030 for ALL public vehicles in our urban centres including the bus/train fleet (to 
stimulate battery electric vehicles & green hydrogen fuel cell electric vehicles) 
Promote demand in a clustered or hub approach with three Hydrogen Valleys based around specific areas (e.g. 
Galway, Dublin, Cork, Shannon Estuary) dedicated to industrial processes capable of decarbonising with a 
dedicated Hydrogen fuel and new industries such as e-fuels/ fertiliser based on renewable Hydrogen from 
offshore wind energy. 
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     Pricing 
Develop green hydrogen fuel pricing structures, ensuring that zero carbon fuel production and use is supported, 
and uptake encouraged, in conjunction with implementing carbon floor pricing of fossil fuels with increasing 
carbon pricing towards 2030.  
Transport 
Transport accounts for over 40 per cent of our energy related CO2 emissions in Ireland. HGVs currently account 
for 15 per cent of transport energy demand. 
The Department of Transport Renewable Fuels for Transport Policy Statement November 2021:  
Green hydrogen produced through electrolysis using renewable electricity will be supported through quadruple 
credits, as set out in Sections 13 and 14 of the Transport Policy Statement. 
Section 13 of the Transport Policy Statement: Inclusion of Renewable Fuels of Non-Biological Origin, Fuels such 
as green hydrogen (produced using renewable electricity) and synthetic fuels produced from green hydrogen 
will be eligible for credits. Subject to enabling legislation, RFNBOs will become eligible for credit under the 
scheme from 1 January 2023.  
Section 14 of the Transport Policy Statement: Treatment of Development Renewable Fuels refers to a category 
for certain renewable fuels called ‘Development Renewable Fuels’ will be added to the scheme and multiple 
credit will be awarded to incentivise their deployment. Subject to enabling legislation, the highest level of credit 
proposed among the fuels in question applies to Green Hydrogen, and the credit multiplier to apply from 1 
January 2023 is x4.  
While the credit level to which the multiplier will apply remains to be determined, this Transport Policy 
initiative is welcomed by Hydrogen Ireland as indicating an important commitment to facilitating and 
supporting the production and use of green hydrogen in Ireland. It is noted that the proposed credits would 
usefully be considered about the production, fuelling infrastructure and end users of green hydrogen, not only 
in public, commercial, and private transport, but also in other Group 1 sectors of the economy including 
Electricity, Buildings, Industry/Enterprise, and Agriculture. 
It is requested that recommendations on the profile, sustainability, and supply of green hydrogen as a renewable 
ultra-low carbon transport fuel are also brought forward for implementation on 1 January 2023. 
Recently announced supports for taxis apply to grants will enable owners of small public service vehicles 
(SPSV), such as taxis and hackneys, to buy electric vehicles (EVs). It is recommended that supports for EVs 
should be extended to Hydrogen fuel cell EVs (FCEVs), as FCEVs are increasingly becoming available as detailed 
in the IERC paper Hydrogen in the Irish Energy Transition: Opportunities and Challenges,  
Against the backdrop of the requirement to meet RED II obligations, the need for hydrogen refuelling 
infrastructure is bolstered by the European Commission’s proposal on a Regulation for Alternative Fuels 
Infrastructure. Part of the Fit for 55 package, Article 6 contains provisions for Member States to ensure minimum 
coverage of publicly accessible refuelling points for hydrogen dedicated to heavy and light-duty vehicles on the 
TEN-T core and comprehensive network. Subject to agreement at EU level, these refuelling points are to be in 
place by 31 December 2030. Member States will therefore have a mandatory obligation to provide this refuelling 
infrastructure. 
Agriculture 
● Approved community gain project types for new onshore wind and solar farm developments should be 
extended to include green hydrogen projects, to support and supply local community needs for transport and 
heating. 
● Supports for the use of green hydrogen in farm machinery and energy supply should be considered and 
implemented in the agriculture and horticulture sectors and should include supports for renewable energy 
coupled with green hydrogen production at individual farm, rural community, and agricultural co-operative level. 
● Policy and grant support for decarbonised domestic and commercial heating should target zero emission 
technology and should include supports for green hydrogen compatible central heating boilers for use in domestic 
and commercial heating and supports for the early provision of a guaranteed green hydrogen fuel supply. Pilot 
projects should be advertised, promoted, and initiated throughout Ireland. (118 Hydrogen Ireland Associations) 
 
Demand creation is critical to de-risk investment by Hydrogen producers 

• Set ambitious zero emission targets in transport starting with public transport and public sector 

• Set ambitious target for industry decarbonisation 

• Set target date for net zero electricity system 



 

Appendix A. Summary of Hydrogen Consultation Responses by Question 
GDG | TSI REPowerEU  | Hydrogen consultation: Summary report Page 401 of 412 

• Develop a hierarchy of use of renewable Hydrogen, based on identification of high value/ efficient 
applications, focussing on sectors without alternative options for decarbonisation 

• Heavy transport 

• Industry – cement / glass / fertilizer 

• Power generation – dispatchable backup 

• Export - build scale in hydrogen and renewables 

• Set Zero-Emissions targets of 2030 for ALL public vehicles in our urban centres including the bus / train 
fleet 

• Promote demand in a clustered approach with three Hydrogen Valleys based around 

• Dublin, Cork, and the Shannon Estuary dedicated to industrial processes capable of decarbonising with 
a dedicated Hydrogen fuel and new industries such as e-fuels/ fertiliser based on renewable H2 from 
offshore wind energy (121 ESB). 

 
The EU Commission in its May 2022 RePower EU action plan noted an intention to roll out carbon contracts for 
difference to support the uptake of green hydrogen by industry. It also announced specific financing for 
REPowerEU under the Innovation Fund, using emission trading revenues to further support the switch away 
from Russian fossil fuel dependencies.  
The Commission will introduce carbon contracts for difference to encourage the uptake of green hydrogen by 
industry and also make specific financing available under the Innovation Fund – the EU funding programmes for 
the demonstration of innovative low-carbon technologies, using emission trading revenues to decrease the 
dependency on Russian fossil fuels. Moreover, the Commission plans to present a Greening of Freight Package, 
with the aim to increase energy efficiency in the transport sector and will also consider a legislative initiative to 
increase the share of zero emission vehicles in public and corporate car fleets.  
We would be supportive of the fast track incorporating of these initiatives into Irish policy to incentivise 
hydrogen end use in transportation and industry.  
SSE Recommendation: We should fast-track EU initiatives such as carbon contracts for difference and innovation 
fund financing into Irish policy. (123 SSE). 
 
 

47 HOW COULD SUPPORTS AND TARGETS ACCOUNT FOR CROSS SECTORAL DEPLOYMENT OF 

HYDROGEN? 
 
Whilst the intent of setting sub-targets for RFNBO’s may encourage the development of hydrogen production 
and it’s associated infrastructure, this will only work for hydrogen if there is a clear Hydrogen Strategy developed 
that includes grant funding mechanisms for the initial upfront capital cost of the infrastructure. A strategic 
approach to a network of refuelling stations should be considered on a national level and without this 
investment Ireland will struggle to achieve any EU targets relating to hydrogen refueling infrastructure on the 
TEN-T road networks. Grant funding for developing hydrogen production facilities would also contribute to the 
development of an overall hydrogen market beyond transport, and if other sectorial targets were set in parallel 
to transport for example which includes industrial process heating, backup power generation or industrial space 
heating then the same initial green hydrogen production facilities can be sized and business cases developed to 
account for early conversion and/or demonstrator projects for other end use purposes. Therefore grant funding 
support mechanisms being considered to support green hydrogen production and uptake should be aligned 
across the applicable sectors (27 BOC). 
 
The best help the Government could offer, beyond accelerating the connection of Atlantic offshore renewable 
energy, is through taking the role of a customer with guaranteed demand through offering futures contracts to 
Hydrogen production firms. The State is often the largest single customer in many areas, and so is in a position 
to guarantee demand for hydrogen by, for example, converting the bus fleet from Diesel to Hydrogen. 
By mandating that all state bodies will have converted from diesel backup generators to Hydrogen fuelled ones 
by 2030. And ultimately if there is insufficient demand, the excess Green Hydrogen can be used to reduce our 
C02 emissions if it is fired in thermals plants (29 Chambers Ireland). 
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The maximisation of the hydrogen economy opportunity requires broad adoption into a wide variety of sectors 
and use cases, which means cross sectoral deployment of hydrogen is a necessity if it is to be a success. The 
design of support schemes can reflect hydrogen’s status as a systems integrator from the outset. By intentionally 
designing support scheme targets to reflect the cross sectoral system integration potential of hydrogen, the 
hydrogen economy will be maximised at minimal cost. It is therefore very important to acknowledge the role 
hydrogen has as a systems integrator and create a policy framework which clearly reflects that role whilst not 
creating unnecessary barriers to adoption. 
The primary mechanism for enabling cross sectoral deployment of hydrogen is by ensuring supports are more 
general at the funding level and provide for use case specificity in implementation. An example of such an 
approach would be supporting a backup diesel generator to switch to green hydrogen in the same scheme as a 
manufacturing plant transitioning a high temperature heat application to hydrogen. The trade-off between 
generalised support versus specific implementation minimises the need for significant administration of 
schemes and gives end users and the wider demand side enough flexibility to innovate and deliver successful 
projects. Under this approach, there is significant scope to share knowledge and barriers in relation to funding 
levels to inform future timely policy development or refinement. 
Given its wide-ranging application, hydrogen support and targets will not be as straightforward to design and 
administer as renewable energy support schemes. 
Therefore, it is recommended that a Hydrogen Delivery Group is formed across government departments to 
maximise impact and value whilst minimising complexity. 
This group should be responsible for the economy wide uptake in hydrogen production and utilisation whilst 
ensuring the complementarity of hydrogen and electrification in the pursuit of the Climate Action Plan. 
Targets on the other hand should be set by sector and be informed by engagement with industry and 
independent research to establish hydrogen first mover industries/applications. Specific targets in these 
industries will give certainty to the hydrogen supply market rather than generalisable hydrogen targets which 
promote a last industry standing approach. Sector specific targets and generalised support incentivise orderly 
and relatively predictable hydrogen adoption and are therefore extremely valuable from an investment 
perspective. 
It is important to note that cross sectoral deployment of hydrogen is the foundation of a strong hydrogen 
industry, ensuring diversity of off takers and increased likelihood of an efficient and sustainable hydrogen market 
in future (43 Energia). 
 
Industry is the main consumer of hydrogen, so specific targets for the use of low-carbon hydrogen in industrial 
processes are required to drive the strategy forward.  
Low-carbon hydrogen production technologies should be supported along with green hydrogen production. 
Targets should be issued that promote hydrogen production, but rather than being exclusively dedicated to 
green hydrogen, carbon intensity targets should be set that drive carbon intensity down but without 
distinguishing between hydrogen production routes, hence giving room for other sources of hydrogen 
production.  
Targets should be set for the use of hydrogen in transport. This focus on commercial veh commercial vehicles 
where battery-driven motive power is least effective with view to carbon-free hydrogen in all new road transport 
(hydrogen powered and EVs) by 2030 (55 and 56 Hydrogen Utopia International). 
 
Early funding should be provided to allow the development of hydrogen clusters in various regions across the 
island. This should support potential projects at various stages, from feasibility to pre-FEED, to actual 
deployment. Ireland should have a target of two clusters fully operational by 2035. Clustering hydrogen in valleys 
or hubs will enable the efficient delivery of cross-sectoral deployment. This is the method being promoted and 
progressed by the UK and other EU nations (87 Engineers Ireland). 
 
Hydrogen clusters promote the deployment and development of green hydrogen in Ireland based on cross 
sectoral supply, demand and use. The following should be considered for Ireland’s Hydrogen Strategy: 

• Promote demand using a cluster approach with potential for hydrogen clusters based around Dublin, 
Cork, Galway, Waterford and the Shannon Estuary dedicated to industrial processes capable of 
decarbonising with dedicated green hydrogen. 
• Create a clear vision of Ireland’s future hydrogen economy in a national hydrogen strategy that sets out 
the framework for hydrogen cluster development. 
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• Create a regulatory environment conducive to the development of hydrogen clusters by creating 
business certainty as well as adequate incentive and financial support schemes. 
• Close the gap in (or amending) permitting procedures for hydrogen clusters. 

Hydrogen clusters are ‘bottom-up’ creators of local acceptance and awareness of the importance of hydrogen 
for the energy transition. Through local value creation, additional job creation, the improvement in air quality 
and the resulting visibility, promoting hydrogen clusters can pave the way for the full cross sectoral roll-out of 
green hydrogen in Ireland (92 GNI). 
 
A trend is emerging across Europe whereby projects targeting industrial demand typically seek additional 
mobility off takers to improve the project business case, creating a synergy whereby the mobility project is also 
able to benefit from the economies of scale driven by industrial scale production.  
Even with current natural gas prices, it is challenging for low-carbon hydrogen to compete with fossil incumbents 
in industrial applications, both to displace fossil-derived feedstock hydrogen, and natural gas as a heating fuel. 
The mobility sector, by contrast, represents a more promising early market for low-carbon hydrogen; competing 
with taxed petrol / diesel results in a higher hydrogen price to achieve cost parity with the fossil fuel 
counterfactual.  
If Government chooses to support large-scale industrial projects, it should therefore seek to tailor its policy 
regime to incentivise the co-development mobility projects alongside these initiatives to achieve maximum 
positive impact. 
Similarly, strategic targets focusing on both materials handling equipment and maritime transport could see 
ports emerge as multimodal hydrogen hubs, with shared production and refuelling assets (93 HMI). 
 
As noted above, hydrogen clusters and hydrogen valleys will have the benefit of achieving economies of scale in 
appropriate locations. Using the example of ports, it could provide the infrastructure to assist in the 
decarbonisation of shipping (96 Indaver). 
 
Hydrogen is expected to be a highly valuable energy carrier for the 21st century as it should participate in 
answering main societal and economical concerns. However, in order to enable its extensive use as an energy 
vector, it is of primary importance to ensure its societal acceptance and thus its safety in use. 
Supporting green hydrogen valleys is a step in the right direction. Hydrogen Valleys are an important step 
towards locally integrated hydrogen ecosystems. Not only can they provide sustainable energy, they are also 
major drivers of industrial development and job creation. 
According to the Hydrogen Valleys surveyed in the FCH JU reports, the following five factors are the most 
important during the preparation phase. 

1. A convincing project concept that covers the value chain and includes technology that leverages local 
assets and addresses local needs. 
2. A viable commercial structure and business case for project developers. 
3. Public-private financing from multiple sources, including enough public funding to close initial gaps to 
commerciality. 
4. Partnering and stakeholder cooperation that covers the entire project scope and ensures continuous 
commitment from all parties. 
5. Political backing and public buy-in. (104 EIH2). 

 
Supports and targets are required to implicitly acknowledge and handle the increasing complexity and the 
degree of sector coupling characteristic of the future energy system. Rather than handling this complexity via 
administrative burden, it should be handled by support scheme design itself. A trade-off between generalisable 
support schemes and implementation specifics by successful applicants should be made. An example of such is 
the design of the hydrogen business model revenue funding in GB, where the support price is based on the price 
of the fossil fuel displaced. This enables cross sectoral deployment whilst minimising administrative burden and 
can therefore be deployed at pace.  
Given the wide-ranging applications of hydrogen across the economy, siloed policy development in specific 
sectors increases the risk of duplication and sub-optimal energy systems level decision making. Therefore, a 
cross Government Hydrogen Delivery Group should be formed and given the responsibility for hydrogen market 
development and target setting across the economy to ensure delivery efficiency and value for money.  
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Similarly, hydrogen deployment will discover barriers across industries and value chains. A hydrogen regulatory 
forum should be formed to provide a transparent forum for hydrogen stakeholders to discuss and resolve 
regulatory barriers across the value chain (113 Wind Energy Ireland). 
 
Hydrogen Hubs or Clusters or Valleys are “bottom-up “creators of local acceptance and awareness of the 
importance of hydrogen for the clean energy transition.  Through local value creation, additional job creation, 
the improvement in air quality and the resulting visibility, Hydrogen Valleys can pave the way for the full roll-
out of a global market by showcasing its potential on an increasing scale. 
In Ireland, promote demand in a clustered approach with three Hydrogen Valley dedicated to industrial 
processes capable of decarbonising with a dedicated Hydrogen fuel and new industries such as e-fuels/ fertiliser 
based on renewable hydrogen from offshore wind energy 
Learn from others about effective policy recommendations for developing Hydrogen valley. 
o Create a clear vision of the Ireland’s future hydrogen economy in a national hydrogen strategy that sets 
the framework for Hydrogen Valley development 
o Create a regulatory environment conducive to the development of Hydrogen Valleys by creating 
business certainty as well as adequate incentive and support schemes 
Close the gaps in (or amending) permitting procedures for Hydrogen Valleys (118 Hydrogen Ireland 
Associations). 
 
0rsted recommends the Department to consider the following supports to grow green hydrogen: Incentivise 
consumers to decarbonise - as mentioned, replacing existing fossil-based hydrogen is an obvious starting point 
for industrialising production of renewable hydrogen. Measures to incentivise renewable hydrogen could 
include renewable mandates and carbon pricing. Promote flagship projects to overcome uncertainties -the 
technology to run on renewable e-fuels is not yet commercialised in some sectors such as aviation and cargo 
shipping. Flagship projects create a means to manage and overcome uncertainties for suppliers and consumers 
and should involve both developers and consumers to collaborate. Policy could facilitate such projects through 
grants for initial establishment and scale up of production, as well as support initial cost gaps between renewable 
hydrogen and e-fuels. Integrate power-to-x in infrastructure planning -strategically locating power-to-x facilities 
close to renewable energy sources and co-locating energy intensive industries is important. Regulators can help 
be designating dedicated 'infeed zones' situated near strong points in the transmission grid. Eventually, 
infrastructure planning should include options for establishing hydrogen transmission grids to connect 
consumption and supply as the market for renewable hydrogen scales. Accelerate deployment of renewable 
energy -today, the cost of generating power from solar, on and offshore wind is lower than from coal, gas or 
nuclear power plants. Access to stable and low-cost renewable energy is a prerequisite for sustainable 
production of renewable hydrogen or e-fuels. Hence, to enable power-to-x to expand, we must ensure that 
renewable power generation can scale further as well. Planning, infrastructure development and policy targets 
must all align with the build-out rates needed to achieve decarbonisation. Commit to an ambitious and strategic 
policy -as was the case for offshore wind, renewable hydrogen requires an environment of high political 
ambition. Policy support, subsidies and favourable framework conditions must be in place for the green 
hydrogen to grow in Ireland. Early action will translate into early opportunities for companies, countries and 
regions willing to take bold steps towards becoming suppliers of green fuels to global markets. Given the right 
regulation, renewable hydrogen can become cost competitive in ten years: 
Lastly,in relation to targets, we note the European Union's Energy Security Integration Strategy which states that 
electrification is preferable if it is feasible3 . It is our view that Hydrogen should be supported in policy as part 
of an integrated and decarbonised energy system. Technology-neutral policies such as those aiming to reduce 
the cost of renewable electricity through improved planning and licensing will be vital for green hydrogen to 
become cost-competitive and should be prioritised. In addition,there may well be an issue around skills gaps, 
and so we recommend Government to invest in hydrogen-specific training programmes as part of its supports 
(119 Ørsted). 
 
Hydrogen Valleys are “bottom-up” creators of local acceptance and awareness of the importance of hydrogen 
for the clean energy transition. Through local value creation, additional job creation, the improvement in air 
quality and the resulting visibility, Hydrogen Valleys can pave the way for the full roll-out of a global market by 
showcasing its potential on an increasing scale. 
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In Ireland, promote demand in a clustered approach with three Hydrogen Valleys based around Dublin, Cork, 
Shannon Estuary dedicated to industrial processes capable of decarbonising with a dedicated Hydrogen fuel and 
new industries such as e-fuels/ fertiliser based on renewable H2 from offshore wind energy. 
Learn from others about effective policy recommendations for developing hydrogen valleys 

• Create a clear vision of the Ireland’s future hydrogen economy in a national hydrogen strategy that sets 
the framework for Hydrogen Valley development 

• Create a regulatory environment conducive to the development of Hydrogen Valleys by creating 
business certainty as well as adequate incentive and support schemes 
Close the gaps in (or amending) permitting procedures for Hydrogen Valleys (121 ESB). 
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SECTION - ENERGY SECURITY 

48 WHAT CONTRIBUTION COULD DOMESTIC GREEN HYDROGEN SUPPLY MAKE TOWARDS 

IRELAND’S ENERGY SECURITY 

See responses to question 19. 

 

49 WHAT ROLE COULD HYDROGEN STORAGE PLAY REGARDING SECURITY OF SUPPLY? 

Ireland’s current decarbonisation strategy relies primarily on electrifying end uses where possible and 
decarbonising by increasing our proportion of renewable electricity. This is an approach BnM supports and works 
well with Ireland’s competitive advantages. A key issue with the approach, however, is the reliance on 
intermittent renewables which require an alternative dispatchable generation source to complement them. This 
role is currently largely filled by gas fired thermal generation. Beyond the electricity system green hydrogen can 
also directly help in decarbonising difficult to electrify areas such as certain transport sectors 
(HGVs/aviation/maritime) and industrial processes. If hydrogen production and storage costs can be reduced 
sufficiently to allow for long- term seasonal storage Ireland has a straightforward pathway to a decarbonised 
and secure energy system. (26 BnM). 
 
The availability of hydrogen, when it is needed, is the fundamental selling point of the technology. While 
considerable storage capacity will be needed if we are to have a two- month strategic reserve of Green Hydrogen 
(circa 600k tonnes or 100m cubic meters of liquified hydrogen) that is less than 4% of the capacity of the Kinsale 
gas field. We could reasonably store several years of energy in just that area, even as other sites become viable 
(29 Chambers Ireland). 
 
Green hydrogen can act as a reliable form of energy storage. On days where wind and solar is generating more 
electricity than can be transmitted over the grid, this excess energy can be used to produce hydrogen which can 
be stored for later use, rather than curtailing the renewable energy and effectively wasting it. This hydrogen can 
be stored until energy demand is higher and then used when needed to fuel the electricity supply. 
Hydrogen storage would act as a buffer to supply shortages from interconnectors through the UK and ensure 
supply is available when capacity needs to be met, reducing the dependency on imported energy. 
The potential for storing hydrogen is especially critical as concerns rise over Ireland’s electric grid capacity. 
According to a recent statement by EirGrid, low wind, limited imports and power plant outages are restricting 
supply, causing a potential for temporary disruption to electricity supplies in the near future. Using hydrogen as 
an energy storing medium would benefit the grid system and bolster electricity supply in these events (30 CIE). 
 
The overall benefits of domestically produced green hydrogen cannot be maximised without effective hydrogen 
storage infrastructure. Storage (particularly long term, seasonal storage) is a key enabler of a renewables-based 
energy system. More generally, the utilisation of a hydrogen powered peaking plant as a backup for a highly 
concentrated renewables power system requires storage and is a necessity for maintaining system security if a 
net zero power system is to be realised. 
The variability and intermittency of green hydrogen production versus relatively predictable offtake load can 
only be managed by storage acting as a buffer between variable production and constant demand. Support for 
storage is integral to the efficient functioning of a hydrogen market, whilst supporting the continued ramp up 
of renewable capacity and underwriting the security of a renewables-based energy system. 
Even at present, constraints on the electricity network infrastructure mean that a sizeable quantity of renewable 
power is not dispatched, which is a wasted opportunity. 
The amount of generation lost to dispatch down (constraint and curtailment), in addition to periods when 
renewable power generation exceeds demand (oversupply) is expected to increase. This necessitates much 
needed investment in demand side flexibility. While hydrogen production via electrolysis will not be the sole 
solution to the demand side of this issue, producing hydrogen from electricity that would have otherwise been 
wasted has significant benefits. 
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On the electricity supply side, hydrogen powered generation stations particularly peaking plants, can play a 
critical role in meeting security of supply requirements when renewable output is low. It is therefore of crucial 
importance that the network infrastructure is aligned to ensure that: 
a) At times of high renewable output, excess electricity supply can be diverted to hydrogen production facilities 
(and other electricity storage facilities) 
b) At times of low renewable output, stored hydrogen can be used to generate electricity to provide peaking or 
ramping services to plug the gap between demand and supply (43 Energia). 
 
Green Hydrogen also has the potential to be stored for short and long periods of time, helping to offset the 
variable production of renewable energies (IEA, 2019). Coupled with Ireland's ability to produce Green Hydrogen 
from renewable sources, it reduces its dependence on imports and possible changes in the geopolitical 
landscape and the impact of rising fossil fuel prices. This increases the democratisation of power supply. 
Production as it is done so far, requires a way to store hydrogen, or use of the product on-site. Well- developed 
technologies for the storage and distribution of hydrogen, could translate into more isolated communities 
having access to cheap and clean sources of energy and fuel. Hydrogen storage and distribution, done right, is 
the missing link needed to transition completely away from fossil fuels (52 GEAI). 
 
Ireland’s energy security could be enabled by hydrogen based fuel storage, for example pressurised gaseous or 
liquified hydrogen or derivatives like ammonia. 
As hydrogen can be imported from multiple sources in the form of liquid hydrogen or ammonia, its importing to 
Ireland would enable the country to diversify and secure energy supply. Given the longer timeframes for end 
user technology development and more efficient ammonia cracking, domestic green hydrogen should be the 
primary focus for securing Ireland’s energy supply (53 Green Marlin). 
 
As stated earlier in this consultation response, hydrogen storage is essential if the hydrogen strategy is to be 
implemented successfully (55 and 56 HEI). 
 
Events of this year including the Russia-Ukraine conflict and the COVID-19 global pandemic, have put in sharp 
focus the importance of energy security. Diversity of energy supply is the basis on which energy security is 
established. Storage of supply to cover contingencies is the next building block. 
Oil supply to Ireland is a good example of having both supply diversity and emergency storage. Oil is supplied to 
Ireland as finished product such as diesel and crude oil which is refined into those same products at the 
Whitegate refinery. This offers diversity of supply and avoids dependence on a single supply pathway. In 
addition, the National Oil Reserves Agency (NORA) stores 90 days of emergency stock as a back-up if both supply 
routes fail. 
Development of a hydrogen production and storage capability will deliver energy supply diversity by both 
backing out energy imports and potentially having a strategic storage of hydrogen to supplement external supply 
shocks (62 Irving Oil). 
 
Broadly speaking, ensuring affordability and security of supply are key. However, having technology-specific 
targets, i.e., "70% renewable electricity by 2030" unnecessarily constrains the system, and may have the effect 
of increasing energy prices, if used as the sole driver for increased ambition. Increasing the renewables 
penetration target necessitates the adequate provision of appropriate energy storage - short duration and inter-
seasonal - which will prove vital to ensure security of supply. 
Whilst we are not responding to the individual consumer population groups and measures to “enable and 
protect” consumers we feel it is important to highlight the overall benefits of hydrogen storage to all consumers. 
Renewable energy sources such as wind power are intermittent in nature. There are periods where there can 
be insufficient wind to meet the energy demand requirements and periods where there is excessive supply 
(dispatch down). 
Using metrics like LCOE to identify the lowest cost mix of generation technologies focus on the average cost of 
electricity production over their lifetime – which fails to take account of the fact that some generation can be 
despatched while others cannot. In practice we know that a surplus of renewable electricity (e.g., due to high 
wind production) can result in low or even negative short term electricity prices, while scarcity of production 
can give rise to temporarily high (or even extremely high) electricity prices. While the DS3 programme has been 
an important and successful development which has enabled an increase in the amount of renewables which 
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could be connected to the Irish electricity system without compromising safety or security of supply, to date this 
has been achieved applying more of an operator’s focus (seeking to stretch the existing system to achieve a little 
more) than a system architect’s focus (which would seek to develop a specification to deliver a 100% net zero 
system capability). If the focus was on the latter rather than the former, then it is likely that not only would the 
technical requirement for projects such as the Islandmagee gas storage project be clearer, but that this would 
create a greater drive to develop business models which satisfied these technical requirements. The legacy 
electricity system has been based upon dispatchable generation using synchronous machines. In future, we 
expect the system will be dominated by intermittent non-synchronous generating plant which cannot be readily 
despatched. Legacy system metrics such as LCOE might be the metrics we presently have available to use, but 
that does not mean they are suitable and fit for purpose to design the future new paradigm electricity system 
in Ireland. Failure to develop fit for purpose metrics, which in turn fail to adequately identify the need for system 
support, including in the form of system services such as storage, presents a risk to continue supply of reliable 
energy to consumers. 
The use of wind power to produce hydrogen and the subsequent storage of this hydrogen would have two 
specific benefits  

• Reduce energy wastage by ensuring that all available excess energy is stored. 
• Ensure that a shortage of renewable energy supply can be supported by energy produced by the 
Hydrogen store. 

This will maximise efficiency to all consumers of Ireland and ensure energy prices are as low as possible. 
The location of an underground gas storage site in Northern Ireland, but connected via a singular holistic 
transmission system will allow the export of gas from the store which will protect consumers from potential 
supply interruptions in the following scenarios: 

• Low wind availability 
• Loss or reduction of the Great Britain gas supply 
• Loss or reduction of the gas supplies to the island of Ireland via IC1 and IC2 
• Loss of electrical supply from GB via the Moyle Interconnector 

Initially the underground gas storage facility will protect the natural gas supplies but as the countries transitions 
to Hydrogen it is envisaged that the store will also transition. 
c) Storage technologies can minimise system curtailment of renewables. 
d) Greater clarity on electricity demand for heating and transport. 
This is an important criterion with implications beyond curtailment of renewables; this criterion should 
incorporate assessments of security of supply to ensure that the intermittency of renewable generation is 
addressed in a manner relevant to the future electricity system. Criteria c) and d) are to be considered together 
as the electricity demand for heating and transport will impact security of supply considerations, which in turn, 
defines the need for storage and network infrastructure to meet the varying levels of demand in a cost-effective 
manner (63 Islandmagee). 
 
Hydrogen storage is likely to play a critical role in the future energy system on the island of Ireland. Unlike GB, 
there is limited opportunity for CCUS and no nuclear generation fleet, meaning electricity at times of low 
renewable output will most likely be provided via hydrogen fuelled dispatchable power generation. While other 
forms of storage may be able to provide intra-day balancing for renewables, large-scale hydrogen storage will 
be required to store renewable energy across multiple days and inter seasonally. This is particularly the case if 
Ireland pursues the ambition to become self-sufficient in green hydrogen, or a net exporter – i.e. does not want 
to rely on flexible imports from GB as it currently does for natural gas. 
Despite the benefits of having a nuclear generation fleet and greater opportunities for CCUS, National Grid 
Electricity System Operator’s (“NGESO”) Future Energy Scenarios 2022 (“FES 2022”) finds that “large-scale inter-
seasonal energy storage improves Security of Supply and is essential to meeting Net Zero”. Hydrogen is also now 
widely accepted as the least-cost zero carbon option for delivering large-scale, long duration energy storage. 
Recent analysis performed by AFRY for BEIS suggests that hydrogen (salt cavern) storage would be the most 
economic option to provide between 95-99% of total GB energy storage requirements (for the power system 
only),15 with forms of medium duration storage (4-12 hours, e.g. pumped hydro) suited to addressing within 
day balancing, and short duration storage (4 hours or less, e.g. Li-ion batteries) suited to addressing short 
duration system balancing needs. 
Both large-scale, centralised storage, for managing curtailment and balancing macro intermittent renewable 
electricity and hydrogen supply with demand, as well as smaller-scale, decentralised storage, to efficiently 
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operate supply chains and improve their resilience, is likely to be required. Large scale, centralised storage 
solutions are also likely to be essential in delivering a zero-carbon form of national ‘strategic energy reserve’ of 
energy similar in principle to the oil reserves held by countries currently, and gaseous hydrogen – and/or 
hydrogen carriers such as ammonia and/or methanol – are likely to be the most feasible, attractive options to 
provide this (80 Mutual Energy). 
 
In 2019, our import dependency was 69%, with this projected to increase over the coming years. The SEAI 
estimates the cost of energy imports into Ireland in 2019 was €4.5 billion. 
Ireland however has enough on- and offshore wind available to decarbonize electricity production and ramp up 
the deployment of green hydrogen but unless the challenges are dealt with, effectively and immediately, Ireland 
could lose its early adopter advantages. 
Green hydrogen can enable deep decarbonisation beyond our electricity system, for those sectors that cannot 
be easily electrified. It can provide long-term storage in a zero-carbon energy system. It can allow Ireland to 
produce, store and use clean indigenous fuel, progressively reducing and ultimately eliminating our dependence 
on fossil fuel imports. 
This would dramatically increase security of supply. Separately, it can help to grow new industries in Ireland and 
ultimately enable us to export energy across Europe, supporting the wider EU in achieving its stringent climate 
ambitions. 
Long-term storage and sector coupling with power: 
Green hydrogen can be key to providing long-term (inter-seasonal) energy storage. The most cost-efficient 
option for large, long-duration storage is geological storage in salt caverns, where that is feasible. Depleted gas 
fields may also offer a viable solution, but are likely to be significantly less attractive on technical and cost 
grounds. The Green Hydrogen Valley and Kinsale Head projects are currently investigating such infrastructure. 
The Wind Energy Ireland Zero by 50 report predicts there will be a requirement for at least 920 GWh of hydrogen 
storage by 2050 in a zero-carbon energy system. As well as providing all required firm electricity generation this 
storage can enable sector coupling with the power system. An example of how hydrogen can compensate during 
low wind and solar conditions within the power system is shown below, with the hydrogen being created and 
stored during high wind conditions, and then used to generate electricity when needed, during calmer 
conditions. 
Green hydrogen for reducing our dependence on fossil fuel imports outside the power sector Green hydrogen 
is also proposed as a medium to long-term solution for Irish energy security outside the power sector (i.e., for 
end uses where direct electrification is not ultimately feasible) as it can play a key role in: 

• Early reduction of the dependency on imported fossil fuels through displacing fossil methane in the gas 
network via blending (up to 7% by energy content) as a short- to medium-term solution (likely not 
extending beyond 2035). This will immediately reduce the volume of natural gas imported by displacing 
with domestic green hydrogen. 
• Converting more abundant RES-E to RES-T and RES-H in order to reduce imported fossil fuel usage in 
these sectors. The period from 2000 to 2020 saw a large increase in RES-E generation (39.1% in 2020) 
with RES-T (10.2%) and RES-H (6.3%)44. With Ireland missing its RES-H target by almost 50% while almost 
reaching the ambitious RES-E target of 40%, consideration should be given to converting RES-E to RES-H 
and RES-T as far as possible. This should be by direct electrification where technically feasible, but 
otherwise migration to end use of hydrogen should be promoted. This also contributes directly to overall 
national energy security. 
• Importing green ammonia (or other hydrogen-derived electrofuels) might be considered as an 
additional diversification of national zero-carbon energy supply in the future. While LNG is being 
considered as a short-term response to the current supply shortage of pipeline fossil methane for many 
European states, including Ireland, this should be viewed as a short-term palliative at best, with a 
significant risk of either asset stranding or undermining of longer-term decarbonisation. The targeting of 
hydrogen-based electro fuels, such as green ammonia in place of LNG would require a somewhat longer 
timeframe but would be a much more strategic alternative, properly aligned with effective climate action. 

Green hydrogen enabling an alternative route to market. 
Coupling offshore wind with electrolysis to produce green hydrogen enables the vast renewable opportunity off 
Ireland’s coasts to be harnessed for the decarbonisation of sectors beyond electricity, such as shipping and 
aviation. Green hydrogen production could also provide a distinct route to market for offshore wind in Ireland 
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which would not put pressure on the national grid. This is something which is already being progressed in 
Germany and the Netherlands (87 Engineers Ireland). 
 
As a route to market/fuel to the end user and is a form of energy storage (91 Galway Harbour Company). 
 
Gas storage facilities are critical infrastructure to ensure security of supply. Storage facilities can provide 
customers with protection against risk of supply shortages and potential disruptions by providing stability. 
Storing green hydrogen in significant quantities can also considerably reduce Ireland’s exposure to geopolitical 
risks associated with the importation of energy. 
When produced at times when solar and wind energy resources are abundantly available, green hydrogen can 
support the electricity sector by providing storage and avoiding curtailment. The storage potential for hydrogen 
is particularly beneficial as it allows renewable energy to be kept not only in large quantities, but also for long 
periods of time. This means that hydrogen can help improve the flexibility of energy systems by balancing out 
supply and demand but also enhancing security of supply. For energy system resilience, hydrogen storage 
located within clusters will need to be connected via pipe networks. 
A certain amount of hydrogen can also be injected into the gas network (blended with Natural Gas or 100% 
repurposed) for storage purposes using the ‘linepack’ capacity of the network, reducing the need for large-scale 
storage investment, but still providing energy system flexibility, increasing energy system resilience and 
facilitating security of supply. Hydrogen injected in the gas network enhances security of supply for everyone, 
not just at the local regional level (92 GNI). 
 
Rapid demand response electrolysers could operate as generation back up on the distribution or transmission 
networks (101 SGS). 
 
Hydrogen storage plays a critical role in providing security of supply as natural gas storage currently does for 
much of Europe in the face of the Ukrainian crisis. Whilst interconnection provides for a diversification of supply, 
it is only storage that can provide for a security of supply. Without the wind/hydrogen/storage/power cycle, 
Ireland’s considerable offshore wind resources cannot be developed due to both the intermittency and 
regionality of weather systems. Given Ireland’s lack of indigenous oil/gas resources, it is only by developing its 
offshore wind resource that Ireland can gain both security of supply and energy independence and therefore, 
storage is critical (103 dCarbonX). 
 
Hydrogen storage in the form of pressurised gaseous, liquified or liquified ammonia can play a role in the security 
of supply for Ireland. Hydrogen can be transported long distances when liquified or converted to green 
ammonia. In these forms, hydrogen can be stored in large reserves, securing Ireland’s energy supply by offsetting 
imported fossil fuels. 
Figure 9 Proposed Green Ammonia Projects - IHI Markit110 shows that green ammonia could be imported as a 
fossil fuel alternative or as a lower carbon alternative to LNG in the long term. LNG is being considered as a 
short-term solution to the energy crisis for many EU states111, green ammonia imports from a wide variety of 
locations could act as a low carbon solution to securing Ireland’s Energy supply in place of importing LNG. The 
adoption of Green Ammonia in place of LNG would require a longer timeframe but would be a renewable 
alternative. Green ammonia adoption would require the install of direct combustion technology for large energy 
users or development of higher efficiency cracking technology, leading to a longer timeframe. 
Hydrogen can be imported from multiple sources in the form of liquid hydrogen or ammonia, allowing Ireland 
to diversify and secure energy supply. Given the longer timeframes for end user technology development and 
more efficient ammonia cracking, domestic green hydrogen should be the primary focus for securing Ireland’s 
energy supply (104 EIH2). 
 
Storage is a key enabler of hydrogen’s ability to improve both security of supply and power system security. 
Given the well understood variability and intermittency of renewable production, storage is key to ensuring the 
decoupling of hydrogen production with demand. This decoupling provides the ability to maximise capturing 
renewable electricity oversupply and can ensure sufficient volumes of hydrogen can be provided for use in 
demand-side applications such as power generation. It is important that any identified storage facilities can 
deliver flexible hydrogen or e-fuel volumes for short term applications (e.g., peaking plant in power generation) 
in addition to satisfying volume requirements for longer term seasonal storage of hydrogen.  
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Current primary energy storage is primarily based on oil. Best practice is >90 days of primary energy storage 
based on annual energy consumption. Primary energy in net zero is wind and solar, and therefore large-scale 
storage of renewable H2 must be developed, with the feasibility of subsea storage explored fully (113 Wind 
Energy Ireland). 
 
Ireland’s energy system will require large scale storage, multi TWhr, solutions to address the intermittency of 
renewable power, as well as the plans for significant green hydrogen utilisation over the coming decade. 
Geological hydrogen storage on the island and in the republic of Ireland (as mentioned & referenced in the 
storage section above) is viable and at lower cost than other forms, including importing fuel from outside the 
state. 
The capability of national geological hydrogen storage scaled to between 10-22TWhrs would enable >90days of 
electricity backup (when the wind does not blow) and enable industry & transport to use it.  
This would ensure Ireland can have the necessary capability to achieve net zero emissions reductions, ensure 
stable energy prices for customers but also be capable to effectively plan and enable national secure capability 
in any crisis or if any unprecedented circumstance arises (118 Hydrogen Ireland Associations). 
 

• Produce sufficient renewable electrons and renewable hydrogen for domestic requirements and for 
export 

• Reduce reliance on imports 

• Not outsourcing security of supply to other states. 

• Role of interconnection (gas /electricity) - necessary but limited. Risks cyberattacks. 

• Increased operational storage needs to address the season changes in electricity profile when optimal 
electrification achieved; hydrogen storage can decarbonise strategic energy reserves. Ireland can be a net 
exporter of energy, 100% indigenous renewable energy (121 ESB). 

 
Linked to the above, hydrogen storage will be critical. As we noted elsewhere, production of hydrogen could, 
provided storage solutions as scale be developed, offer a reserve of energy available for use in power generation 
at times of low renewable output. To reach Ireland’s net zero ambitions we will need decarbonised solutions for 
this type of electricity generation flexibility.  
In order for this to be achieved, we will need to link our strategy to hydrogen production, storage, transport 
solutions, and dispatchable renewable powered generation to ensure that all aspects work to achieve this type 
of flexibility, something which will significantly improve Ireland’s prospects of establishing energy independence  
Put simply, without sufficient, well positioned, and connected hydrogen storage solutions, the real benefits of 
the hydrogen economy cannot be exploited fully. A secure storage capacity of hydrogen will ensure fuel security; 
something off-takers will need if they are going to fuel switch (123 SSE). 
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