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1 Purpose of this Consultation 

This consultation is being held to gather the views of stakeholders and interested parties to 

inform the development of an electricity storage policy. The development of this policy is 

Action 124 of Climate Action Plan 2021, and it will be critical for achieving the sectoral 

emissions ceilings for the electricity sector and for supporting renewable electricity targets. 

Submissions are invited on the potential role, challenges and opportunities for electricity 

storage in Ireland. In particular, stakeholder views are sought on the specific areas of 

interest and the questions highlighted in this paper.  

 

2 Overview of the Role of Electricity Storage in the 
Energy System including its Potential Benefits 
and Challenges 

Electricity storage already plays a significant role in the Irish electricity system and in 

supporting the energy transition and Ireland’s security of electricity. The combined storage 

capacity connected to the grid in Ireland today is approximately 792MW. Lithium-ion 

batteries with a total charging and discharging capacity of approximately 500MW are 

connected to the grid. Amongst other things, these are used to provide “system services” to 

keep the national grid working effectively. In addition, the pumped storage station at 

Turlough Hill has the capacity to absorb or generate electricity at a rate of 292MW for up to 

six hours. Turlough Hill provides system services to the grid and helps to balance electricity 

supply and demand. 

The ongoing transition to renewables creates a need for additional system services and for a 

means to balance variable renewable electricity supply with demand. Electricity storage has 

clear potential to meet these urgent and growing needs. At sufficient scale, electricity 

storage can facilitate the integration of renewable generation onto the grid, increase security 

of supply, reduce greenhouse gas emissions in line with sectoral emissions ceilings for the 

electricity sector, and improve the affordability of energy.  

The current energy crisis following the Russian invasion of Ukraine has made the transition 

to renewables more urgent. It has also highlighted the importance of security of supply. 

Electricity storage can potentially play an increasingly significant role in the overall electricity 
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system: providing system services, balancing supply and demand, and ultimately 

consolidating an electricity system with increased renewable penetration.  

Work is needed to determine the optimum future role for electricity storage and to put in 

place the market and regulatory structures needed to ensure that electricity storage will fulfil 

this role. As a first step, the Department of the Environment, Climate and Communications is 

carrying out this consultation exercise, and will develop a policy on electricity storage. In 

tandem, the Commission for Regulation of Utilities (CRU) is reviewing “the regulatory 

treatment of storage” including licensing, charging and market incentives. 

 

Q1. In broad terms, what future role do you see for electricity storage in the energy sector? 

Q2. What barriers exist that might prevent electricity storage from fulfilling this role or roles? 

Q3. What regulatory and policy measures are needed now to ensure that electricity storage 

does fulfil its optimum role in the energy system?  

 

3  Definition of Electricity Storage and Current 
Technology  

The European Union (Internal Market in Electricity) Regulations 2022 (S.I. 20/2022)1, which 

came into effect in January 2022, legally defines electricity storage as: 

“Deferring the final use of electricity to a moment later than when it was generated, or 

the conversion of electrical energy into a form of energy which can be stored, the 

storing of such energy, and the subsequent reconversion of such energy into 

electrical energy or use as another energy carrier.” 

There are two main methods of electricity storage currently in commercial use in Ireland: 

lithium-ion batteries and pumped hydro storage. 

Lithium-Ion Battery Storage 

Lithium-ion batteries are the most common form of grid scale battery at present in Ireland 

and across the globe. These batteries usually operate at durations of between 30 minutes 

 
1 https://www.irishstatutebook.ie/eli/2022/si/20/made/en/print    

 

https://www.irishstatutebook.ie/eli/2022/si/20/made/en/print
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and 4 hours, are generally modular in nature and have a relatively high energy density and 

relatively long cycle life (typically three thousand full depth of discharge cycles, though 

partial discharge is less onerous on the battery than full depth of discharge). When the 

battery is charged it causes electrons to flow from the battery’s anode to its cathode where 

electricity is stored; when discharged, the flow is reversed, resulting in the generation of 

electricity.  

Currently, on the all-island system, there are approximately 500MW batteries, with an 

average duration of less than one hour, providing system services. By 2026, the system 

operator expects approximately 900MW of existing and new batteries to provide further 

capacity and storage duration to the all-island power system. It is expected the duration of 

these batteries will provide more storage capability by increasing to an average duration of 

around two hours.2 

The average duration of these batteries providing capacity is approximately 1.5 hours. 

Today, grid scale lithium-ion batteries are predominantly used to provide fast-acting 

frequency response and reserve grid services (DS3 System Services3) that can reduce the 

need to use fossil fuel generators for these services. Although grid-scale batteries could 

plausibly store enough electricity to cope with day-to-day peaks in demand, they are not, as 

yet, a solution to monthly or seasonal fluctuations, which are by far the biggest challenge in 

creating a 100 per cent renewable electricity system. 

In addition, lithium-ion storage technologies are also used at residential and commercial 

level (for example batteries connected to solar PV and in electric vehicles).  

 

Q4. Do you believe there is a saturation point for battery storage, whereby adding further 

battery capacity provides limited benefit to the system? If so, how would you define that 

saturation point? Please provide evidence to support your argument. 

 

Pumped Hydro Storage 

Multi-hour pumped hydro storage (PHS) is responsible for the largest share of grid-scale 

electricity storage around the globe. It is a mature form of hydroelectric energy infrastructure 

 
2 The 500MW is rounded to the nearest hundred and consistent with what is connected and 
operational today. The 2026 figure is rounded to the nearest hundred and consist with the next edition 
of the Generation Capacity Statement: 2022-2031. 
3 See Section 6, Current Role of Electricity Storage, for further information on DS3 Services. 
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that involves storing energy by using electricity to pump water from a lower reservoir to an 

upper reservoir. This energy is released by allowing the water to flow back down to the lower 

reservoir where it spins a turbine connected to a generator to create electricity. Afterwards, 

generally when electricity prices are cheap, the water is pumped back up. At present 

Turlough Hill in Co. Wicklow, which comprises four reversible pump turbines with a rated 

power of 292MW, and storage station with a capacity of 1.7 GWh, is the only PHS facility in 

the country and has been operational since 1974.  

The Department is formally supporting a proposed second such site, Silvermines, Co. 

Tipperary, in the EU PCI (Projects of Common Interest) process as part of The Trans-

European Networks for Energy (TEN-E) programme4, a policy that is focused on linking the 

energy infrastructure of EU countries. Silvermines is currently expected to reach commercial 

operation in 2028 and is the only Irish storage project that has been designated PCI status. 

Should it reach operation, this major infrastructure project, which is located close to the 

transmission system on a former open-cast mining site, could provide 1.8 GWh of storage 

with 360MW export capacity. The €650 million project is the only electricity generating plant 

planned for Ireland included in the European Network of Transmission Systems Operators 

for Electricity (ENTSOE) plan for 2018 to 2028. 

The major drawback of pumped hydro storage lies in the scarcity of available sites, as well 

as long lead times (typically eight to ten years) and high CapEx costs (typically hundreds of 

millions euro). A high environmental burden of proof for planning and developing such 

facilities is also required. As such, it is likely to see only limited further deployment in Ireland. 

Future Electricity Storage Technologies 

Newer longer-duration storage technologies, in varying stages of development and 

deployment across the globe, include, inter alia, power-x-power, redox flow batteries (which 

have the potential to be competitive with lithium-ion batteries for durations of between six 

and ten hours), thermal storage (cf. Section 5, Thermal Storage), compressed air energy 

storage, liquid air energy storage and sodium-ion batteries.5 Research is also currently 

ongoing into liquid metal batteries that may prove to be an economical and sustainable 

storage solution. 

 
4 Trans-European Networks for Energy (europa.eu) 
5 See Section 14, Appendix 1: Selected Electricity Storage Technologies, for a table outlining existing 
and emerging storage technologies, including potential advantages and disadvantages of each 
5 See Section 6, Current Role of Electricity Storage, for further information on DS3 Services. 
 

https://energy.ec.europa.eu/topics/infrastructure/trans-european-networks-energy_en#:%7E:text=The%20Trans%2DEuropean%20Networks%20for,thematic%20areas%20have%20been%20identified.
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Electricity Storage: Power Rating (MW) & Energy Storage Capacity (MWh) 

Electricity storage technologies can be defined in terms of two parameters: 

• The rate at which the storage unit can absorb or release power, typically measured in 

megawatts (MW); 

• The total amount of energy that can be stored in the unit. This is measured in 

megawatt hours (MWh). This capacity of a storage unit is sometimes expressed in 

terms of the number of hours that the unit can operate either absorbing or emitting 

electricity. The capacity of a storage unit in megawatt hours is this number of hours 

multiplied by the power rating (in MW) at which the unit operates.  

Figure 1 below illustrates how examples of some current and emerging electricity storage 

technologies/projects compare to each other in terms of capacity and rate of discharge.  

 

Figure 1: Examples of the capacity and rate of discharge of selected electricity 
storage technologies/projects 

The lithium-ion battery unit at Kilathmoy, Co. Kerry has a capacity of 5.6MWh and charges 

and discharges at a rate of 11MW. This implies that it can operate, charging or discharging, 
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for approximately half an hour. All of the lithium-ion units currently on the Irish grid taken 

together charge and discharge at a rate of 500MW and have an average running time of one 

and half hours. This implies a total capacity of some 750 MWh. Some of the early hydrogen 

storage projects being discussed are of a similar order of magnitude.  

For example, it has been suggested that a hydrogen electrolysis and electricity generating 

unit at Aghada, Co. Cork could run at a rate of 50MW, while an EU-funded research project 

(“GenComm”) proposed a pilot electrolysis and generation plant in Northern Ireland that 

would operate at a rate of 500MW. In the longer term, hydrogen-based electricity storage 

projects with a capacity of up to 3TWh (3 million MWh) have been mooted. For comparison, 

the average electricity consumption of the all-island electricity market (known as the Single 

Electricity Market6) in a day is approximately 110,000MWh and the peak rate of electricity 

generation and consumption by the system as a whole is approximately 5,400MW.  

 

Q5. What technologies for electricity storage are currently in use internationally? What are 

their main characteristics and which ones should be considered for use in Ireland? 

Q6. What emerging technologies for electricity storage should be considered for future use 

in Ireland? 

Q7. What are the main characteristics of these emerging technologies? 

 

The Need for a Balanced Portfolio  

It is clear that a balanced portfolio of technologies, including an array of storage technologies 

at various durations, will be required to support the transformation of the electricity system 

as the level of renewable penetration increases. In this regard, the characteristics and 

performance of the energy portfolio are increasingly important; we cannot rely on any single 

technology for new generation and new capacity, nor rely solely on one particular form of 

storage, to meet our decarbonisation objectives. 

EirGrid has carried out analysis and has recommended to the Regulatory Authorities what it 

believes to be a “balanced” portfolio of capacity to enable us to meet our 2030 targets. This 

balanced portfolio would include a mix of energy technologies including, inter alia, storage, 

renewable generation, demand side response, renewable gas ready gas turbines, and 

 
6 The Single Electricity Market is the wholesale market for electricity on the island of Ireland in which 
suppliers and generators trade electricity. It was established in 2007.  
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interconnection. These different options have different CapEx and OpEx costs, as well as 

lead in times which will need to be considered. For example, demand side response has 

lower CapEx costs than storage technologies but tend to have higher OpEx costs. 

Batteries have a role to play in providing storage and short-term peak shaving, while also 

potentially shifting demand to periods of high variable renewable energy in the longer term. 

A system comprised entirely of shorter duration batteries and intermittent renewables, for 

instance, cannot and will not deliver on 2030 renewable energy targets or security of supply. 

By contrast, Open Cycle Gas Turbines (OCGTs) or aero-derivatives can provide fast-acting 

response services; however, a system comprised entirely of OCGTs will not allow the 

electricity system to reach its sectoral emissions ceilings, nor meet our future expected load 

shape in the most efficient fashion.  

Furthermore, it is essential to factor in a balanced combination of locations and scales of 

storage. ESB Networks has carried out analysis which demonstrates that flexible and 

storage technologies can deliver substantial savings in terms of the time and cost of 

decarbonising the energy system. 

In its publication of January 20217, ESB Networks’ National Network, Local Connections 

programme identified locations where storage represents the only flexible technology 

capable of meeting the capacity needs of an energy system with additional renewable 

generation and increased electricity demand from transport and heating.  

The potential system value of storage technologies connected at distribution level should not 

be underestimated. Put simply, a storage technology connected at a lower voltage can help 

address congestion challenges at both low and high voltages. However, a storage 

technology connected at a higher voltage can only address congestion challenges at the 

voltage to which it is connected. 

Q.8 In terms of creating a balanced portfolio of technologies, how do you see the 

relationship between storage and demand-side response, alongside other flexibility 

measures, developing if Ireland is to meet its decarbonisation objectives? 

 

 
7 https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-
connections-programme-power-system-requirements(2).pdf?sfvrsn=1d0fcdde_3  

https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-power-system-requirements(2).pdf?sfvrsn=1d0fcdde_3
https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-power-system-requirements(2).pdf?sfvrsn=1d0fcdde_3
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4 Hydrogen as a Medium for Electricity Storage 
Hydrogen is the lightest element in the universe and the most abundant. Although it rarely 

exists on its own on Earth, it can be extracted in several ways, including through the 

electrolysis of water, using surplus or dedicated renewable electricity, with oxygen as its only 

by-product.  

Once extracted, hydrogen gas acts as a chemical energy carrier which can then be stored, 

piped or transported for use as a low-carbon fuel in the electricity sector (‘power-to-gas-to-

power’) or for use in hard-to-abate sectors that are difficult to power directly with renewable 

electricity. These include long-distance road haulage, to shipping and aviation, as well as 

industrial heating for use in processes such as steel and petrochemical production. The 

Climate Action Plan 2021 identifies green hydrogen as having the potential to support 

decarbonisation across several sectors and, in particular, in the electricity, enterprise and 

transport sectors (heavy duty, maritime, aviation).  

The Climate Action Plan 2021 already includes actions relating to green hydrogen in 

decarbonising the gas grid and transport, as well as setting out a vision for how green 

hydrogen could address some of the challenges faced by the energy sector, such as 

providing back-up for intermittent renewable electricity generation. DECC launched a public 

consultation on a Green Hydrogen Strategy8 in July 2022. Once this process is complete the 

Department will develop a comprehensive Hydrogen Strategy. This will address the potential 

uses for hydrogen including as a medium for the storage of electricity. The round--trip 

efficiency of electricity to hydrogen to gas for use in combustion (‘power-gas-power’) is likely 

to be less than half even with significant technological breakthroughs; liquefaction and / or 

conversion to ammonia will further decrease the round-trip efficiency. 

 

Q9. What role do you see for green hydrogen storage in helping to decarbonise the 

electricity sector vis-à-vis other long-duration storage technologies? 

Q10. How do you see the hydrogen storage industry developing in Ireland over the next 

ten to fifteen years and do you think green hydrogen storage is likely to dominate the long-

duration storage sector as we reach 2050? 

 
8 gov.ie - Consultation on developing a hydrogen strategy for Ireland (www.gov.ie) 

https://www.gov.ie/en/consultation/5c087-consultation-on-developing-a-hydrogen-strategy-for-ireland/#:%7E:text=The%20strategy%20will%20outline%20the,a%20hydrogen%20strategy%20for%20Ireland.
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5 Policy Context for Electricity Storage 
EU Policy Background 

EU guidance on electricity storage can be traced back to 2013 following the European 

Commission’s publication of a working paper on ‘The Future Role and Challenges of Energy 

Storage’. The 2013 working paper highlighted the lack of a business case which adequately 

valued storage benefits, both from the energy system and the storage investor perspectives, 

as the principal challenge to storage development. The paper recommended that regulators 

should create a clear, level playing field for the development and provision of storage 

services. This includes non-discrimination among different storage technologies, sizes and 

location in the system, but also equal access by energy storage to potential revenue streams 

such as in energy and system services markets.  

The Clean Energy Package (2019) 

The Clean Energy Package (2019) included policy provisions for energy storage, clarified its 

role in the system, facilitated access to markets and harmonised national policy frameworks. 

The EU Green Deal built on the Clean Energy Package with reference to energy system 

integration strategy, hydrogen strategy and battery regulation. Key provisions for storage in 

the Clean Energy Package include: 

• Providing a technology neutral definition of energy storage 

• Recognising energy storage as an essential element in the energy transition 

• Requiring system operators to move towards market-based tendering of flexibility 

services and to consider energy storage in system planning 

• Establishing non-discrimination in network charging  

 

Additionally, the Clean Energy Package mandates that the distribution system operator 

(DSO) establishes standard products and services, and a market framework, for flexibility 

services. These services offer a route to market for storage technologies connecting at 

distribution level, and an important revenue stream within an overall revenue stack including, 

inter alia, energy, capacity, ancillary services and other revenues. This is progressing in 

Ireland through the delivery of ESB Network’s National Network, Local Connections 

https://energy.ec.europa.eu/topics/energy-strategy/clean-energy-all-europeans-package_en
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Programme9 . As set out in the previous section, there are many locations where the scale of 

congestion arising means that storage is the only viable flexibility solution. 

REPowerEU 

On 18 May 2022, the European Commission published “REPowerEU – A plan to rapidly 

reduce dependence on Russian fossil fuels and fast forward the green transition”. Building 

on the “Fit for 55” package of proposals and the actions on energy security of supply and 

storage, the REPowerEU plan puts forward an additional set of actions to reduce 

greenhouse gas emissions and strengthen the security and competitiveness of energy 

supplies through energy savings, diversification of energy supplies, and accelerated roll-out 

of renewable energy to replace fossil fuels in homes, industry and power generation. 

Although the document refers in many places to storage, it is primarily in the context of 

ensuring oil and natural gas storage resources are sufficient, alongside some mention of 

hydrogen storage. Although no specific actions for short- or long-term electricity storage are 

included, the plan notes that “slow and complex permitting processes are a key obstacle” to 

realising the potential of renewable energy. RePowerEU promotes the development of 

electricity storage projects as “being in the overriding public interest” and calls on EU 

member states to “facilitate permitting for their deployment”.  

National Policy Background 

At national level, various publications to date outline commitments and actions to invest in 

the research and development of storage, but a specific government policy framework has 

been lacking.  

The White Paper: Ireland’s Transition for a Low Carbon Energy Future 

The White Paper: Ireland’s Transition to a Low Carbon Energy Future 2015-2030 set out a 

framework to guide policy and the actions that Government intends to take in the energy 

sector from now to 2030.  

• We will address any administrative, market or regulatory barriers to the 
implementation of energy storage projects.  
 

• We will examine the case for designating large-scale storage projects as strategic 
energy infrastructure under planning, regulatory and policy criteria. 

 
9 https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-
connections-programme-phased-flexibility-market-development-plan(2).pdf?sfvrsn=a4f01e15_3  

 

https://ec.europa.eu/commission/presscorner/detail/en/ip_22_3131
https://www.gov.ie/en/publication/550df-the-white-paper-irelands-transition-to-a-low-carbon-energy-future-2015-2030/
https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-phased-flexibility-market-development-plan(2).pdf?sfvrsn=a4f01e15_3
https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-phased-flexibility-market-development-plan(2).pdf?sfvrsn=a4f01e15_3
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Programme for Government 

A key aspect of the Programme for Government is a commitment to reduce overall 

greenhouse gas emissions, committing to an average reduction of 7% per year from 2021 to 

2030, a 51% reduction over the decade, and to achieving net zero emissions by 2050. 

To reach the then target of 70 per cent renewable electricity by 2030, The Programme for 

Government: Our Shared Future committed to taking actions that: 

• Strengthen the policy framework to incentivise electricity storage and interconnection. 
 

• Invest in research and development in ‘green’ hydrogen (generated using excess 
renewable energy) as a fuel for power generation, manufacturing, energy storage 
and transport. 
 

Climate Action and Low Carbon Development Act 2021 

The commitments set out in the Programme for Government are reflected in the Climate 

Action and Low Carbon Development (Amendment) Act 2021. 

Under the 2021 Act, Ireland’s national climate objective requires the State to pursue and 

achieve, by no later than the end of the year 2050, the transition to a climate-resilient, 

biodiversity rich, environmentally sustainable and climate-neutral economy 

The Climate Action and Low Carbon Development (Amendment) Act 2021 establishes a 

system of carbon budgeting with three five-year, economy-wide budgets included in each 

carbon budget programme. The carbon budgets will be consistent with furthering the 

achievement of our national climate objectives and include all greenhouse gases (GHGs). 

The first carbon budget programme comprises carbon budgets for the following periods: 

2021-2025; 2026-2030; and 2031-2035. Each five-year carbon budget sets a limit on an 

economy-wide basis for the amount of GHGs that can be emitted in the period. 

The carbon budgets are supplemented by sectoral emissions ceilings, setting the maximum 

amount of GHG emissions that are permitted in a given sector of the economy during each 

five-year carbon budget. On 28 July 2022, the Government reached agreement on Sectoral 

Emissions Ceilings across the economy, which includes a 75 per cent reduction in electricity 

sector emissions by 2030, the most ambitious target for any sector.  

 

National Energy & Climate Plan 

The National Energy and Climate Plan: 2021-2030 also underscored the importance of 

storage to energy security on the island of Ireland. It references the Clean Energy for EU 

https://www.gov.ie/en/publication/7e05d-programme-for-government-our-shared-future/
https://www.gov.ie/en/publication/984d2-climate-action-and-low-carbon-development-amendment-bill-2020/
https://www.gov.ie/en/publication/0015c-irelands-national-energy-climate-plan-2021-2030/
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Islands Initiative which was launched in 2017 by the European Commission to provide a 

long-term framework to help islands generate their own sustainable, low-cost energy, which 

will result in: 

• Reduced energy costs and greatly increased production of renewable energy and the 
construction of energy storage facilities and demand response systems, using the 
latest technologies. 
 

It also flags national objectives for increasing the flexibility of the national energy system, in 

particular by means of deploying increased energy storage and non-discriminatory 

participation of renewable energy, demand response and storage, including via aggregation, 

in all energy markets. 

 

Climate Action Plan 2021 

The Climate Action Plan 2021 provided a detailed plan for taking decisive action to achieve a 

51% reduction in overall greenhouse gas emissions by 2030 and setting us on a path to 

reach net-zero emissions by no later than 2050, as committed to in the Programme for 

Government and set out in the Climate Act 2021. CAP21 recognises the need to develop 

increased storage capacity and includes a set of actions relating to storage, specifically that:  

• the Department of the Environment, Climate and Communications “will develop a 

storage policy that supports the 2030 and net zero targets and aligns with our 

renewable gas ambition, security of supply and flexibility policy drivers” (Q1, 2023); 

• The Commission for Regulation of Utilities (CRU) will review “the regulatory 

treatment of storage” including licensing, charging and market incentives (Q4, 2023) 

 

6 Thermal Storage 
Thermal storage may have the lowest costs of any form of storage and be applicable across 

a range of durations. With thermal storage, electrical energy is used to heat a material such 

as concrete or molten salt, preferably when electricity is cheap, with the stored energy 

released as the material is cooled. The released energy can be converted back to electrical 

energy (via a heat engine) or be used as thermal energy. 

 It is common in industrial sites that have significant heat demand. Thermal storage may take 

the form of large-scale dedicated storage plant or distributed small-scale embedded storage 

(e.g. domestic hot water cylinders). Appropriate deployment of thermal storage may displace 

https://www.gov.ie/en/publication/6223e-climate-action-plan-2021/
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the need for other more expensive forms of electricity storage, particularly when deployed in 

conjunction with the electrification of heat. 

Thermal storage in the form of flexible demand has the potential to shift fuel use from fossil 

fuels to variable renewable energy (VRE) at high VRE production and back to fossil fuel at 

low periods of VRE, thus allowing lower overall constraint and curtailment of renewable 

energy. In its publication of January 2022, ESB Networks’ NN,LC programme identified 

specific locations nationwide where higher levels of renewable generation could be 

accommodated subject to the availability of localised flexible demand, and set out the key 

role of domestic heating technologies in contributing to this.  

For industrial applications, heat recovery and thermal storage can be considered as a viable 

solution to the roll out application of high efficiency electrified heat by heat pumps. In 

addition to the storage potential of these solutions, they offer substantial value in reducing 

the demand that the heat pump fleet would create on the local electricity network. 

 

Q 11. What role do you see for thermal storage in terms of its ability to support the 

decarbonisation of the electricity/industry sector? What advantages/disadvantages does it 

pose vis-à-vis other storage technologies and what changes, regulatory or other, would be 

required? What role do you see for thermal storage as a long-term (e.g., seasonal) energy 

storage in Ireland? 

 

 
7 Current Role of Electricity Storage 
In Ireland, a number of lithium-ion storage projects are already operational. These earn 

revenue in two main ways:  

• Providing “System Services” to the electricity system via the DS3 Systems Services 
market operated by EirGrid; and 
 

• Providing capacity via the SEM Capacity Auctions.  
 
These routes offer different but essential services to the power system on the island of 

Ireland. In addition, RESS2, the second Renewable Electricity Support Scheme, has been 

adapted to support increased technological diversity with provision to couple renewable 

generation with storage capability at project sites. Furthermore, with a view to increasing the 

participation of storage providers in local flexibility markets, ESB Networks’ NN,LC 
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programme is preparing to publish information on the locational value of storage on the 

distribution system in 2023, with a 2030 horizon. 

System Services 

Despite its various advantages, the use of renewable electricity presents challenges for the 

operation of the electricity grid. Conventional generators that use coal, oil or gas can 

produce a constant flow of power as needed and can also be turned on or off to meet 

fluctuating electricity needs. This is referred to as “dispatchable” generation. Dispatchable 

generation, such as conventional thermal power generation, is predictable, relatively reliable 

and is easy to bring on to the grid and use.  

Variable renewable electricity sources such as wind or solar PV are considered to be “non-

dispatchable”, though they will securely and reliably provide predictable annual amounts of 

energy within certain parameters. The reliability of predictions of the amount of electricity 

that will be available from a renewable energy generator at any given time decreases with 

increasing time horizons, due to the decreasing accuracy of forecasts of the primary energy 

source (such as wind and solar radiation).  

In order to operate the grid using variable renewable energy sources, EirGrid needs 

increased amounts of specialist services referred to as “system services”. These system 

services can be provided, to varying degrees, by variable renewable generation, 

dispatchable generators, energy storage units such as batteries, pumped hydro storage, and 

flywheel energy storage, as well as synchronous condensers that are connected to the 

electricity grid.  

Moreover, emerging inverter-based renewable generation and distributed energy resources 

(such as EVs) can provide a variety of system services in grid connected mode, both with 

and without exchanging energy with the grid. To enable this and participation in local 

flexibility services (see below), ESB Networks is establishing standardised requirements for 

“smart” consumer technologies through the NN,LC programme. It should be noted, however, 

that given the local impact of electric vehicle charging and the high potential for coincident 

charging / discharging to drive high levels of localised network upgrade requirements, these 

smaller inverter-based technologies are likely to participate more efficiently in local flexibility 

markets (see below). Enhanced system services may be provided by incorporating grid 

forming inverter technology in the grid interface of both variable renewable energy 

generation and battery energy storage systems.  
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As renewable generation and battery energy storage may be deployed at all system levels 

from the high voltage transmission system to low voltage distribution grids, the ancillary 

system services that can be provided by them in a grid-forming inverter context, can cover 

the needs of the electricity grid in all voltage levels, from transmission level to even low 

voltage distribution level. However, in many instances the participation of lower voltage 

resources in transmission ancillary services markets would drive material reinforcement 

costs at lower voltages. As such, storage resources at these voltages are more likely to 

participate efficiently in more localised flexibility markets. 

In 2011, the EirGrid and SONI10-led DS3 “Delivering a Secure Sustainable Electricity 

System” programme was initiated to address the future needs of the power systems of 

Ireland and Northern Ireland as more renewable generation was deployed.  

EirGrid, as the Transmission Service Operator, is responsible for administering DS3, which 

is designed to increase the amount of non-synchronous generation on the Irish power 

system in a safe and secure manner. It does so through the procurement of a suite of 

system services from a range of service providers, including conventional generators, wind 

farms, interconnectors, storage and demand side units. There are currently fourteen services 

available for providers to tender ranging from inertia, reserves, voltage and ramping. These 

services are needed to maintain system stability.  

The programme has been an extremely successful initiative to date and has supported 

Ireland to be a world-leader in the integration of variable renewable electricity onto the grid. 

The DS3 programme has so far successfully delivered the tools, policies and system 

services needed to allow the current SNSP11 operational limit to be increased to 75% as of 

March 2022, an increase from the 50% limit when the programme began in 2011.  

DS3, with an annual budget of €235 million, is the primary revenue stream for storage 

technologies in Ireland. The current arrangements, comprising a qualification system which 

allows flexible management of contracts, have been successful in providing investment to 

allow Ireland to reach 2020 renewable targets. In order to avoid a breach of the budgetary 

ceiling, the regulated tariffs on the DS3’s ‘fast five’ services were reduced by 10 per cent last 

 
10 https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-
connections-programme-consultation-response-paper-appendix.pdf?sfvrsn=c9bbe32d_5  
11 System Non-Synchronous Penetration (SNSP) is a measure of the non-synchronous (e.g. 
renewable energy) generation on the system at an instant in time. 

 

https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-consultation-response-paper-appendix.pdf?sfvrsn=c9bbe32d_5
https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-consultation-response-paper-appendix.pdf?sfvrsn=c9bbe32d_5
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December. This has led to reduced revenues for the storage projects that provide such 

services.  

Since 2020, investment in ‘fast acting technologies’ has continued and the approved €235 

million cap is at risk of being exceeded again, with a consultation recently being carried out 

by TSOs on the options to remain within this cap (reducing current tariffs). Responses to this 

consultation, which closed on 14 October, will be reviewed by the TSOs and a report will be 

sent to the Single Electricity Market Committee (SEMC) to inform the SEMC’s decision. Any 

potential changes to the level of the €235 million cap is a matter for the consideration of the 

SEMC. 

It is recognised by all stakeholders that while the current framework was suitable for 2020 

targets, changes are needed to support the energy system as the volume of renewable 

penetration increases . The Regulatory Authorities (RAs) are working on a new framework 

called System Services Future Arrangements (SSFA).  

In April 2022 the Single Electricity Market Committee published a high-level design for these 

new arrangements. The RAs are due to hold workshops with industry in developing the 

SSFA detailed design in the months to come. The TSOs are supporting the RAs in 

implementing these new arrangements.  

The current DS3 arrangements are due to expire in April 2024. Following public consultation, 

the high-level design decision for SSFA was published by the SEM Committee on 14 April 

2022. This decision puts in place a framework for the competitive procurement of system 

services, required for the stable and secure operation of the power system across the island 

of Ireland. Engagement between the RAs and industry will continue to develop the SSFA.  

While DS3 was originally designed to accommodate an electricity system comprised of 40 

per cent renewable generation with up to 75 per cent SNSP, the SSFA must be designed in 

a manner that reflects the increased ambition of the latest iteration of the Climate Action 

Plan, with up to 80 per cent renewable generation and up to 95 per cent SNSP.  

 

Q. 12 Do the current arrangements for the procurement of system services provide an 

effective marketplace for electricity storage units to offer these services to the TSO? 

Q. 13: Do the current DS3 arrangements adequately compensate electricity storage units 

for the services that they offer to the grid? Are there any services which storage provides 

to the grid that are not currently adequately compensated?  
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Capacity Market 

A second revenue stream for storage is the SEM Capacity Market which is designed to 

ensure that the generation capacity in Ireland and Northern Ireland is sufficient to meet 

demand and that the regulatory-approved reliability standard for generation adequacy is 

satisfied. This design helps to promote the interests of electricity consumers across Ireland 

and Northern Ireland with respect to price, quality, reliability and security of electricity supply. 

In Ireland’s all-island Single Electricity Market (SEM), security of supply risks are magnified 

due to the small island system with high and increasing penetration of variable renewable 

generation, the presence of large generation sets compared to system demand, and 

relatively limited interconnection.  

Ireland’s capacity market is designed to provide resource adequacy at all times by 

remunerating availability, through generation, demand response, storage or cross-border 

electricity flows via interconnectors. 

Previously, the SEM ran a Capacity Payment Mechanism (CPM) under which all generators 

received a pre-determined capacity payment irrespective of whether or not they were 

available when required and suffered no penalty if not available. A new Capacity 

Remuneration Mechanism (CRM) was introduced in the SEM on 1 October 2018 as part of I-

SEM go-live, following formal state aid approval granted by the European Commission in 

November 2017. This mechanism intended to continue to ensure adequate levels of 

generation and long-term security of supply on the island of Ireland.  

The SEM CRM involves a competitive auction to determine the value of capacity in the 

market. Participants successful in the auction will secure Reliability Options and are 

subsequently penalised if unable to provide capacity when called upon by the TSO at times 

of scarcity. The volume of capacity to be procured in each auction is calculated by the TSO 

and approved by the SEM Committee. 

Normally a CRM would commence with an auction called a T-4 auction, for the delivery of 

the forecast required capacity approximately four years out. This could be complemented by 

a T-1 auction that would take place approximately one year out from the required availability 

of capacity. The T-1 auction is designed to compensate for forecast errors in the T-4 auction 

held previously, termination of contracted units, and also to allow demand response units to 

participate closer to real time as it can be difficult for demand response units to accurately 

predict availability several years in advance. 
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The SEM Committee has recently been reviewing the performance of the CRM and 

considering how its design impacts upon the SEM security of supply requirement. As part of 

this review, it published a ‘Call for Comments’ on the CRM’s performance which closed last 

month. Once the responses are reviewed and analysed, SEM Committee intends to publish 

a plan of action detailing the next steps.12  

The SEM Committee is also currently carrying out a review of “de-rating factors”13 in the 

capacity market. As part of this review a consultation on de-rating factors, including the de-

rating factors applied to storage, was launched in October14.  

 

Q14. Do the current arrangements for the advance procurement of generation capacity 

services provide an effective marketplace for electricity storage units to offer these 

services? 

Q15. Are there any changes to the current arrangements that would allow a more effective 

use of electricity storage to provide capacity to the electricity market? 

 

Local Flexibility Markets 

In 2022, the first local flexibility markets went live in Ireland, in three locations nationwide, 

delivered by ESB Networks’ National Network, Local Connections programme (NNLC). In 

addition to cultivating the development of demand side flexibility, local flexibility markets are 

a critical source of revenue for distributed storage technologies. 

ESB Networks has taken steps to provide developers and market participants with 

information on the potential for investment in local flexibility services, including the 

 
12 SEM-22-054 Call for Comments on EY Review of the Performance of the SEM Capacity 
Remuneration Mechanism | SEM Committee 
13 The “derated capacity” refers to the capacity of a given technology (e.g. generator, interconnector, 
storage project) to contribute to capacity adequacy in the CRM. It is the amount of capacity adjusted 
downwards to take account of expected reliability and benefit to security of supply. The auction 
process derates the output of different technologies to take account of their expected availability and 
other characteristics. For example, a generator that has performed poorly in the past by being 
unavailable for long periods due to outages or breakdowns will have a lower derated capacity as its 
contribution to capacity adequacy is deemed less.  
14 https://www.semcommittee.com/publications/sem-22-075-consultation-proposed-enhancements-
methodology-determination-crm-capacity 

https://www.semcommittee.com/publications/sem-22-054-call-comments-ey-review-performance-sem-capacity-remuneration-mechanism
https://www.semcommittee.com/publications/sem-22-054-call-comments-ey-review-performance-sem-capacity-remuneration-mechanism
https://www.semcommittee.com/publications/sem-22-075-consultation-proposed-enhancements-methodology-determination-crm-capacity
https://www.semcommittee.com/publications/sem-22-075-consultation-proposed-enhancements-methodology-determination-crm-capacity
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publication of a product roadmap and potential funding streams15. This publication 

established the different applications for which flexibility services (including as provided by 

storage technologies) would be introduced, including to:  

• Provide generation or demand customers with quicker connections 
• Provide generation or demand customers with lower cost, lower security connections 
• Reduce dispatch down of renewables  
• Manage local security of supply 
• Manage short circuit level challenges 
• Manage dynamic stability  
• Support efforts to maintain and restore customers’ supply under fault conditions. 

 

An initial 9x products were introduced in this publication, with further products’ definition in 

planning.  

In line with its obligations under the Clean Energy Package, the CRU has begun the 

introduction of a regulatory framework to incentivise the DSO’s introduction and use of 

flexibility services, including the introduction of funding mechanisms. These funding 

mechanisms have resulted in the establishment of local flexibility markets in 2022, and also 

enabled ESB Networks’ acceleration of flexibility services designed to support peak demand 

reduction in response to the security of supply challenges presenting in winter 2022/2023.  

To provide a strong signal to the market as to the locations and volumes of services required 

over a ten-year horizon, in late 2021 and updated in early 2022, ESB Networks published 

the “2030 Power System Requirements”, which set out the volume, location and timing of 

flexibility services requirements based on the technical analysis underpinning the 

requirement for 20-30% flexibility set out in Climate Action Plan 2021.  

This analysis established that of the order of 0.75 GW of embedded flexibility was required 

to enable renewable generation targets, and of the order of 2 GW of embedded flexibility 

was required to enable targets for the electrification of heat and transport. The uptake of 

storage technologies at all voltages will be critical to the delivery of these volumes of 

flexibility, in particular where there is a specific locational value.  

 
15 https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-
connections-programme-phased-flexibility-market-development-plan(2).pdf?sfvrsn=a4f01e15_3  

 

https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-phased-flexibility-market-development-plan(2).pdf?sfvrsn=a4f01e15_3
https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-phased-flexibility-market-development-plan(2).pdf?sfvrsn=a4f01e15_3
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This document identified a range of areas in which storage technologies would be necessary 

for flexibility to offer a viable technical solution. A standalone publication is in development 

for 2023, clarifying the locational value of storage as a form of flexibility in varying scenarios. 

Furthermore, throughout 2022 ESB Networks has engaged directly with electricity suppliers, 

aggregators and emerging energy companies with regard to their ability to translate DSO 

flexibility services into viable consumer propositions (in terms of customer experience, 

economics and practical considerations). This engagement has identified the potential for 

extensive demand side flexibility delivered at a local level by vehicle batteries, flexible 

heating systems and domestic scale storage technologies. It has also identified that a lower 

risk investment environment may be necessary to stimulate the market for flexibility and 

storage at the domestic and small commercial demand customer scale. 

ESB Networks has committed to the establishment of a full national rollout of local flexibility 

services by the end of the “Price Review 5 (PR5)” regulatory period. This process will be 

critical to the establishment of a full revenue stack to support investment in storage. 

 

Q16. Do the current and in-development arrangements for the procurement of flexibility 

services, including from storage, provide an effective marketplace for electricity storage 

units to offer these services? 

Q17. Are there any changes to the current or proposed arrangements that would allow a 

more effective use of electricity storage to provide localised flexibility on the electricity 

distribution system? 

 

Renewable Electricity Support Scheme 2 (RESS 2)  

RESS 2, which provides support to onshore renewable electricity projects in Ireland, is the 

second Renewable Electricity Support Scheme by the Government of Ireland and is a pivotal 

component of the Climate Action Plan 2021. RESS entails a competitive auction process to 

determine which renewable electricity generators receive support. For projects that are 

successful, this support typically applies for approximately fifteen years.  

With a primary focus on cost effectiveness, the RESS delivers a broad range of policy 

objectives, which includes increasing technological diversity by broadening the renewable 

electricity technology mix. Unlike RESS 1, under the terms and conditions of RESS 2, 

provision has been made to provide support for hybrid projects, including hybrid storage 
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projects, which are defined as either solar or wind electricity generation projects combined 

with storage. For the purposes of RESS 2, the storage may be incorporated within a RESS 2 

project or separately metered as a standalone project, meaning only the generation 

component of the facility is designed as part of the RESS project and will receive support.  

The results of RESS 2 received Government approval on 14 June 2022, with eighty projects 

initially successful, totalling 1,948 MW. Of this, the Department expects approximately 

100MW to include storage as part of a hybrid project.  

 

Q18. Do the current RESS arrangements allow project promoters to combine renewable 

generation with electricity storage in a way that would contribute to the efficient and 

reliable production and use of renewable electricity? 

Q19. Are there any changes to the current arrangements for subsidising new renewable 

generation projects through RESS that would allow a more effective and beneficial use of 

electricity storage in hybrid projects that combine renewable generation with storage? 

 

8 Future Role of Electricity Storage 
In a scenario with extremely high levels of renewable penetration, multi-hour, multi-day and 

seasonal storage solutions will be required to achieve sectoral emissions ceilings in the 

electricity sector and balance the power system. Long-duration storage (LDS) provides 

system security by ensuring power that is produced when electricity is abundant can be 

stored for times when demand is high and renewable generation availability is limited. As 

increasing levels of variable renewable energy are deployed there will be times when there 

is an oversupply of electricity. This excess electricity can be stored for future use during 

times of undersupply. Depending on the volume of storage available this process could help 

to balance supply and demand across a day, across a period of a few days or weeks when 

weather conditions were unusual or even across seasons. 

Given the urgent need to reduce our greenhouse gas emissions in line with sectoral 

emissions ceilings targets and reduce our reliance on imported fossil fuels and consequent 

energy price volatility, certain storage technologies which may not previously have been 

economically viable will now need further consideration given their ability to increase the use 

of domestic renewable sources of energy.  
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Long duration storage assets currently face a number of barriers to deployment, in part 

because some have yet to be demonstrated at scale or reached commercialisation. As part 

of this consultation, we are keen to hear from interested parties on the need, or otherwise, 

for Government to support accelerating the commercialisation of long-duration storage 

projects in several ways.  

 

Q20. What electricity storage technologies exist that can provide long-duration storage to 

balance supply and demand in an electricity system that relies heavily on renewable 

power? 

Q21. Do any emerging technologies have the potential to provide long-duration storage in 

the future? 

Q22. What policy and market arrangements, if any, are needed to facilitate investment in 

long duration storage?  

Q23. Are there other ways in which Government can support the acceleration of long-

duration storage (for examples, in terms of promoting research and development)? 

 
While long-duration storage will bring significant benefits, there is uncertainty as to how 

much is needed and what form this long duration storage should take. Long-duration storage 

assets also face various barriers to deployment including: 

• High CapEx costs and potentially long construction periods which can increase 
investment risk; 
 

• Lack of track record for new and emerging technologies, many of which have not 
been demonstrated at scale, acts as a disincentive for investors; 
 

• Lack of revenue certainty in the CRM. To secure a contract in the CRM T-4 auction, 
a unit must be able to deliver capacity within four years. As such, if a unit takes 
longer than that to build and reach commercial operation, which could be the case 
with longer-duration forms of storage, it would not be able to secure an agreement 
before construction commences; 

 
• Market signals that fail to capture the full value of LDS projects given the emphasis 

currently placed on short-duration storage. Additionally, carbon emissions are not 
fully valued in flexibility markets, meaning low-carbon projects may be outcompeted 
by high-emitting assets for equivalent system services. 
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Q 24. Do you agree with the barriers to long-duration storage as outlined above? Are 

there other barriers not included here that need to be considered? Please provide 

supporting evidence if possible. 

Q 25. Are specific incentives or regulatory changes needed to address these barriers? 

 
9 Grid Issues & Storage 
Network Tariffs 

It is important to note that the Commission for Regulation of Utilities (the CRU) has statutory 

responsibility to monitor and take measures necessary to ensure security of electricity 

supply. The CRU is responsible for ensuring that customers and network users receive value 

for money while the network companies earn a fair return on their activities to make the 

necessary network investments.  

Electricity network tariffs are the responsibility of the CRU. They are used to recover the 

costs of developing, operating and maintaining the networks from the users connected to the 

electricity networks. How network tariffs are structured, and the accuracy with which they 

reflect actual cost causation16, can directly influence how generators, storage developers 

and demand customers use the networks. 

As per Regulation (EU) 2019/943, ‘network charges shall not discriminate either positively or 

negatively against energy storage or aggregation and shall not create disincentives for self-

generation, self-consumption or for participation in demand response’17.  

The CRU recognises the increasingly significant role of system services, including electricity 

storage in various forms, in both balancing supply and demand and ensuring that renewable 

electricity resources are utilised as fully as possible while maintaining the security and 

stability of the system in the coming decade.  

Storage enables network users to draw electricity from the network at times of low demand 

and price, store it and then export or consume it when the electricity networks are 

constrained and/or the price of electricity is high. Considering the potential for energy 

storage to reduce network congestion and potentially lower the amount of network 

 
16 The cost causation principle means costs are recognized as being caused by a service if the costs 
are brought into existence as a direct result of providing the service; or the costs are avoided if the 
service is not provided. 
17 EUR-Lex - 32019R0943 - EN - EUR-Lex (europa.eu) 

https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A32019R0943
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investment required, best practice should ensure that the network charges paid by storage 

reflect the costs and benefits of storage to the network.  

Whereas storage capacity which is installed in a location that is remote from generation is 

‘consuming’ network capacity to support its business operations, distributed storage capacity 

which is connected locally to embedded generation, which might otherwise be constrained, 

does not necessarily “consume” network (and in particular, transmission) capacity. Rather, it 

plays an important role in diversifying the times and durations over which network 

transmission capacity is necessary. As such, where storage connects locally to distributed 

renewable generation which would otherwise be constrained, there is the risk that network 

charges payable by storage technologies would represent an inadvertent “double payment” 

for the use of transmission capacity. Given the high locational and system value of such 

installations, it is important that tariff structures are considered accordingly. 

Network charges are typically determined on the basis of how much volume a user 

‘consumes’ or ‘injects’ or how much capacity to consume / inject a user has. Storage, 

however, is a new class of unit which neither consumes the energy it stores nor generates 

the electricity it releases. Because storage units both export and import power, they have at 

times been charged twice for use of the network in part because storage has not been 

explicitly defined in legislation and subsequent regulation until recently.  

Energy storage units were double charged in Ireland until 1 October 2020 at which point, in 

an interim decision, the CRU directed EirGrid to cease charging commercial storage units on 

their Generator Transmission Use of System (GTUoS). As such, storage units are currently 

only charged for electricity which they import from the grid, not electricity which they export. 

 

Q26. How does the current network tariff structure affect the business case for storage in 

Ireland? What changes, if any, do you propose? 

 
Grid Connections 

Grid connection policy may influence which generators and storage projects can access 

markets and when they can secure that access. Consequently, connection policy can have a 

wide-ranging impact on the electricity system, from determining the level of competition in 

wholesale markets, to facilitating the delivery of renewable energy targets and helping 
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ensure that new technologies, such as storage, can connect to provide required system 

services.  

The management of connections to the electricity grid is a matter for EirGrid and ESB 

Networks under rules determined by the Commission for Regulation Utilities (CRU), which is 

an independent statutory body. As such, the system operators issue grid connection offers 

for storage projects based on the CRU’s policy directions. In 2018 the CRU published a 

decision on the Enduring Connection Policy – Stage 1 (ECP-1) with the principal objective of 

allowing projects which were ‘shovel ready’ to have an opportunity to connect to the 

network18. At the same time, the CRU committed to providing more regular opportunities for 

connection offer processing (batches) in future.  

In addition to continuing these objectives, ECP-2 (decision published June 2020)19 

prioritises, in the first instance, large renewable energy projects in line with the CRU 

strategic priority of delivering sustainable low-carbon solutions with well-regulated networks. 

Notwithstanding this decision, the CRU reserves the right to direct the system operators to 

prioritise connections for generation in order to maintain security of supply should this be 

required.  

The ECP-2 framework encompasses one batch application window each September for 

three years (the final batch application, ECP-2.3, took place in September), targeting 115 

offers in total for each ECP-2 batch period; this includes no more than ‘10 primarily storage 

and other system service technology projects per batch’. 

The CRU have recently commenced an internal review of the ECP-2 decision. The CRU 

expect to begin engagement with industry and interested stakeholders later this year. As part 

of the review CRU will examine the range of different stakeholders seeking to access a grid 

connection at a generator or storage level. The CRU has asked the industry representative 

bodies and system operators to submit proposal for grid connection beyond ECP-2. To date 

the CRU has received positive feedback on the effectiveness and certainty that ECP-2 

brings. 

On the distribution system, there is an increasing focus on the locational value of storage 

technologies, and the need for market transparency of both the connection capacity 

available and the potential for future revenues for storage investments. As such, ESB 

 
18 Microsoft Word - ECP-1 decision - FINAL - 27.03.2018 (cru.ie)  

19 CRU20060-ECP-2-Decision.pdf  

https://www.cru.ie/wp-content/uploads/2017/04/CRU18058-ECP-1-decision-FINAL-27.03.2018.pdf
https://www.cru.ie/wp-content/uploads/2020/06/CRU20060-ECP-2-Decision.pdf
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Networks publishes a map of latent network capacity available.20 The 2030 Power System 

Requirements represented an extension of this to provide a ten-year horizon of locational 

value, and this will be further clarified in ESB Networks’ publication of 2023. 

 

Q 27. Are changes needed to the way that applications for new grid connections for 

storage units are considered under the CRU’s Enduring Connection Policy? Are there 

additional opportunities to connect behind-the-meter storage at generator sites or 

demand-customer sites that would not involve the need for additional grid construction? 

 
10  Spatial Planning 
The National Planning Framework (NPF)21, which was published by the Department of 

Housing, Planning and Local Government in 2018, is the overarching national planning 

policy document and sets out a strategy for Ireland’s development up to 2040.  

It details ten National Strategic Outcomes, including the transition to a low carbon and 

climate resilient society. The framework notes that transitioning to a low carbon economy 

through renewable sources of energy is a critical part of Ireland’s climate change strategy.  

The NPF recognises that new enabling energy infrastructure, which includes, inter alia, 

electricity storage projects, are crucial in supporting a distributed, renewable generation 

system, one capable of fully harnessing the power of domestic wind, wave and solar 

resources.  

It also underscores the need to ensure more geographically focused renewables 

development to minimise the amount of additional grid investment required. Locational 

considerations, such as the development of battery storage projects adjacent to existing 

substations or adjacent to/associated with renewable energy projects, are likely to become 

increasingly important as the number of battery projects increases.  

As a framework document, the NPF presupposes that more detailed planning documents– 

spatial planning, infrastructure planning, social and economic planning, etc – will follow to 

support the electricity sector as it adapts to meet our decarbonisation objectives over the 

coming years.  

 
20 Availability Capacity Map (esbnetworks.ie) 
21 https://npf.ie/wp-content/uploads/Project-Ireland-2040-NPF.pdf 

 

https://www.esbnetworks.ie/new-connections/generator-connections-group/availability-capacity-map
https://npf.ie/wp-content/uploads/Project-Ireland-2040-NPF.pdf
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As discussed earlier, the Climate Action Plan 2021 complements the work of the NPF and 

provides a detailed account of the specific actions needed to deliver on our legally binding 

climate ambitions. It also highlights how, in order to meet abatement ambitions for the 

electricity sector, Ireland needs a more rapid build-out of renewable generation capacity, the 

deployment of zero emissions gas and increased storage capacity including battery storage.  

An Bord Pleanála and planning authorities assess individual battery storage planning 

applications with recourse to all relevant policy documentation, including regional spatial and 

economic strategies and development plans (which must be consistent with the NPF).  

Principal assessment criteria, in addition to compliance with national, regional and local 

policies, will depend on the specific storage project under review and the proposed location 

but considerations are likely to include the most efficient use of land and infrastructure, the 

visual impacts of storage units, fire safety standards and potential environmental/ecological 

risks posed by battery storage projects in proposed locations.  

The recent amendment to the Climate Action and Low Carbon Development Act, 2015 (in 

2021), also places an obligation on public bodies to carry out their functions in a manner 

consistent with the latest Climate Action Plan and the furtherance of the national climate 

objective. This would include the making of land use plans and the assessment of 

applications for development. 

 

Q28. What policy changes might be needed to help set standards, regulate construction 

and monitor operations of electricity storage units and related planning issues?  

 
11  Safety 
The time critical nature of placing Ireland on the appropriate long-term decarbonisation 

pathway requires that policy makers must find a strategy which integrates the successful 

delivery of critical national energy infrastructure with societal support for such infrastructure 

and technology.  

Engagement on such solutions should form part of a wider policy system engagement to 

educate and inform the general public on the role that these new technologies, in parallel 

with enhanced renewable generation and grid development, must play in safeguarding 

Ireland’s future energy supply and contributing towards achieving our decarbonisation 

targets. Such engagement should identify the implications and costs for Ireland of not 

making or indeed delaying such investments. 
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As energy storage systems become more common and, in the case of some battery storage 

facilities, replace existing fossil-fuel burning generation plants connected to the grid in 

certain cases, it is likely that communities being exposed to new technologies will have 

legitimate concerns, particularly in terms of the safety of the technology and its 

environmental impacts. 

For instance, lithium-ion batteries must be deployed within a particular temperature range; 

failure to adhere to do so may cause a chain reaction known as ‘thermal runaway’, whereby 

the temperature within the battery increases in milliseconds and the energy stored within is 

released very suddenly. The reaction, potentially caused by rapid charging or overcharging 

of the battery beyond its safe maximum voltage, creates extremely high temperatures that 

ultimately causes a fire that can be difficult to extinguish. Though such occurrences are rare, 

the fire at Tesla’s Victorian Big Battery in Australia and the overheating incident at Moss 

Landing Energy Storage in California, two of the world’s biggest battery storage projects, 

demonstrate that the importance of storage safety standards cannot be underestimated.  

As other technologies, including hydrogen storage, emerge and are potentially deployed in 

the Irish market, the need to devise a position on safety and other aspects of community 

acceptance will be paramount. 

 

Q29. How should Government communicate and engage with the public regarding the 

critical role of electricity storage in supporting the energy transition, and the safety 

measures which are in place? 

 
12  Small Scale, Grouped & Aggregated Electricity 

Storage 
There are an increasing number of electricity storage technologies reaching technical 

viability and commercial maturity. Each technology has its own particular merits and may 

have a particular operational niche within the electricity system. While smaller storage 

installations may not benefit from the same economies of scale as larger installations, they 

benefit from substantially higher system value potential due to their ability to meet multiple 

layered needs at low, medium and high voltages. 
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The distributed energy storage system’s two main components are DC-charged batteries 

and bi-directional inverters with grid support functionalities. Various flexibility services22 can 

be provided to the grid by the distributed energy storage system.  

As per Action 101 of the Climate Action Plan 2021, ESB Networks is responsible for the 

establishment of standard requirements for smart consumer energy technologies, mandating 

the introduction of smart inverters, chargers and controllers. These standard requirements 

are critical to allow heating, transport and battery technologies at domestic scale participate 

in the services set out above. 

Small-scale, grouped and aggregated storage, such as EV batteries and batteries connected 

to solar PV at residential or commercial level, may become increasingly important as a 

source of system services, as well as of reserve energy during sustained periods of low 

renewable electricity generation. Through market engagement in 2021, ESB Networks 

established that many energy services and supply companies are targeting the use of 

domestic battery storage as the medium to enable the provision of flexibility services.  

Additionally, DC battery systems in EVs have inherent electricity storage that, with 

appropriate charging installations, may be used to provide system services to the grid. Were 

Ireland to meet its target of having 845,000 passenger EVs by 2030, then the distributed 

energy storage capacity provided would be circa 25 GWh.23 However, given the immaturity 

of vehicle to grid technologies, this storage capacity is likely to be predominantly cross 

vectoral (i.e. the energy stored would likely be used for transport reasons rather than re-

injected into the network). 

The revised Renewable Energy Directive (RED III) reaffirms that distributed storage assets, 

including domestic batteries and EV batteries, can offer significant grid flexibility and 

balancing services through aggregation. To enable such developments, RED III 

recommends that the regulatory provisions concerning connection and operation of storage 

assets, such as tariffs, commitment times and connection specifications, should be designed 

in a way that does not hamper the potential of all storage assets to offer flexibility and 

balancing services to the system.  

To enable the competitive development of the aggregation of distributed storage assets, 

RED III requires Member States to ensure that real-time access to basic battery information 

such as state of health, state of charge, capacity and power set point is provided by 

 
22 System services provided by distributed energy storage include dynamic power control, dynamic 
reactive power control, generator emulation control, grid stabilisation features (synthetic inertia and 
active damping), high and low voltage ride through, black start capability and island mode 
23 (e.g. average ~ 30kWh battery x 845,000 = 25 GWh). 
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manufacturers under non-discriminatory terms and free of charge to the owners or users of 

the batteries and the entities acting on their behalf.24 This is consistent with the requirements 

being introduced in Ireland, as published in January 2021.25 

A generous regime of taxation incentives to promote the uptake of Electric Vehicles (EVs), 

including substantial Vehicle Registration Tax (VRT) relief and Benefit-in-Kind (BIK) 

exemptions, is expected to see a surge in EV ownership in the coming years. Smart 

chargers means that electricity customers are equipped with the communications and control 

capability to receive and process forecast or real-time information and modify the charging 

pattern of an EV batteries that encourages them to charge EV batteries when electricity is 

abundant and tariffs low, but this is not the only form of flexibility they can provide. Thanks to 

bidirectional (‘vehicle-to-grid’) technology, the storage capacities of EV batteries may be able 

to offer a balancing service by feeding stored energy back into the grid. At present, however, 

most car models/home charging units do not offer this facility. Furthermore, as the prime use 

of EVs is transport, it may be more difficult to incentivise customers to opt for this solution. 

The Climate Action Plan 2021 sets a target to have up to one million electric vehicles on Irish 

roads by 2030. In the long-term this may provide a major new source of flexibility, with 

electricity being stored in EV batteries when electricity on the grid is low cost or low carbon 

and then being fed back into the distribution network when the car is not in use and the 

system needs it most.  

There are also likely to be benefits of storage at large EV charging hubs. Such charging hub 

installations are becoming more common across the UK and EU, with a significant ramp up 

of large 1-5MW hubs due in the coming years to meet EV charging demand (and in 

compliance with the proposed Alternative Fuels Infrastructure Regulation). These 

installations could be co-located with batteries, further leveraging the network infrastructure 

put in place (and introducing the potential to deliver system or flexibility services). 

Additionally, co-locating storage and vehicle charging in this manner creates the potential to 

reduce the additional infrastructure needed to accommodate a charging hub, but flattening 

the demand curve for pure charging purposes. This has the potential to deliver cost and time 

savings in the connection of the charging hub.  

 
24 Such entities include building energy system managers, mobility service providers and other 
electricity market participants 
25 https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-
connections-programme-phased-flexibility-market-development-plan(2).pdf?sfvrsn=a4f01e15_3  

 

https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-phased-flexibility-market-development-plan(2).pdf?sfvrsn=a4f01e15_3
https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-phased-flexibility-market-development-plan(2).pdf?sfvrsn=a4f01e15_3
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At European level, the Electricity Market Directive calls on Member States to ensure the swift 

and strong implementation of relevant provisions to encourage flexibility services, in 

particular their establishment by the DSO and incentivisation by the energy regulator, 

stressing that the broad market introduction of vehicle-to-grid technology will require greater 

interoperability and uniform EU-wide regulations or standards eliminating administrative, 

legal and tax barriers.  

The development of time-of-use grid tariffs and dynamic retail prices will be essential in 

increasing the responsiveness of consumers, supporting the development of behind-the-

meter storage and promoting the uptake of electric vehicles.  

The ESB Networks’ new National Networks, Local Connection programme26 seeks to 

underpin economic growth and reduce the overall cost of investment in the electricity 

distribution system through the introduction of local flexibility markets. As such, it aims to 

enable all customers and communities ‘to play an active role in climate action by using and 

storing electricity when it is available locally’, recognising the importance of small-scale 

storage and offering a roadmap for piloting new flexibility services, which will include EV-to-

grid services, on the distribution system between now and 2030.27 

Further research is needed on the extent to which small and micro-scale generation policy 

could incentivise prosumers to provide storage and flexibility services for carbon reduction 

and peak demand reduction. This is being progressed through the National Network, Local 

Connections programme, including through collaboration and joint funding arrangements 

with the SEAI National Energy Research Development and Demonstration (RD&D) Funding 

Programme. It would also be important to consider how the aggregation of small-scale 

battery energy storage and distributed energy resources (DER), including solar PV, can 

further support the grid.  

 

Q30. What role do you see for small-scale aggregated storage over the next ten years in 

supporting the decarbonisation of the electricity sector and how do you see the area 

developing? 

 
26 National Network, Local Connections Programme (esbnetworks.ie) 
27 https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-
connections-programme-consultation-response-paper-appendix.pdf?sfvrsn=c9bbe32d_5  

 

https://www.esbnetworks.ie/who-we-are/national-network-local-connections-programme/national-network-local-connections-programme
https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-consultation-response-paper-appendix.pdf?sfvrsn=c9bbe32d_5
https://www.esbnetworks.ie/docs/default-source/publications/esb-networks-national-network-local-connections-programme-consultation-response-paper-appendix.pdf?sfvrsn=c9bbe32d_5
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Q31. What are the biggest challenges/barriers to ensuring small-scale and EV storage are 

deployed effectively to support the grid? 

Q32. What information or resources would be required to assist prosumers to engage in 

demand side flexibility and services to the DSO in relation to their storage technologies? 

Q33. Time of Use Tariffs and smart meters are widely available in Ireland. What other 

technical, market, regulatory and/ or digital arrangements need to be put into place to 

support prosumers to engage in demand side flexibility and services to the DSO in relation 

to their storage technologies? 
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13  Consultation Questions 
 

Overview of the Role of Electricity Storage in the Energy System including its 
Potential Benefits and Challenges 

 

Q1. In broad terms, what future role do you see for electricity storage in the energy sector? 

 

Q2. What barriers exist that might prevent electricity storage from fulfilling this role or roles? 

 

Q3. What regulatory and policy measures are needed now to ensure that electricity storage 

does fulfil its optimum role in the energy system? 

 

Definition of Electricity Storage and Current Technology 

Q4. Do you believe there is a saturation point for battery storage, whereby adding further 

battery capacity provides limited benefit to the system? If so, how would you define that 

saturation point? Please provide evidence to support your argument 
 

Q5. What technologies for electricity storage are currently in use internationally? What are 

their main characteristics and which ones should be considered for use in Ireland? 

 

Q6. What emerging technologies for electricity storage should be considered for future use 

in Ireland? 

 

Q7. What are the main characteristics of these emerging technologies? 

 

Q.8 In terms of creating a balanced portfolio of technologies, how do you see the 

relationship between storage and demand-side response, alongside other flexibility 

measures, developing if Ireland is to meet its decarbonisation objectives? 

 

Hydrogen as a Medium for Electricity Storage 

Q9. What role do you see for green hydrogen storage in helping to decarbonise the 

electricity sector vis-à-vis other long-duration storage technologies? 
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Q10. How do you see the hydrogen storage industry developing in Ireland over the next ten 

to fifteen years and do you think green hydrogen storage is likely to dominate the long-

duration storage sector as we reach 2050? 

 

Thermal Storage 

 Q 11. What role do you see for thermal storage in terms of its ability to support the 

decarbonisation of the electricity/industry sector? What advantages/disadvantages does it 

pose vis-à-vis other storage technologies and what changes, regulatory or other, would be 

required? What role do you see for thermal storage as a long-term (e.g., seasonal) energy 

storage in Ireland?  

 

Current Role of Electricity Storage 

Q12. Do the current arrangements for the procurement of system services provide an 

effective marketplace for electricity storage units to offer these services to the TSO? 

 

Q13. Do the current arrangements adequately compensate electricity storage units for the 

services that they to the grid? Are there any services which storage provides to the grid that 

are not currently adequately compensated? 

 

Q14. Do the current arrangements for the advance procurement of generation capacity 

services provide an effective marketplace for electricity storage units to offer these services? 

 

Q15. Are there any changes to the current arrangements that would allow a more effective 

use of electricity storage to provide capacity to the electricity market? 

 

Q16. Do the current and in-development arrangements for the procurement of flexibility 

services, including from storage, provide an effective marketplace for electricity storage units 

to offer these services? 

 

Q17. Are there any changes to the current or proposed arrangements that would allow a 

more effective use of electricity storage to provide localised flexibility on the electricity 

distribution system? 
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Q18. Do the current RESS arrangements allow project promoters to combine renewable 

generation with electricity storage in a way that would contribute to the efficient and reliable 

production and use of renewable electricity? 

 

Q19. Are there any changes to the current arrangements for subsidising new renewable 

generation projects through RESS that would allow a more effective and beneficial use of 

electricity storage in hybrid projects that combine renewable generation with storage? 

 

Future Role of Electricity Storage 

Q20. What electricity storage technologies exist that can provide Long Duration Storage to 

balance supply and demand in an electricity system that relies heavily on renewable power? 
 

Q21. Do any emerging technologies have the potential to provide Long Duration Storage in 

the future? 

 

Q22. What policy and market arrangements, if any, are needed to facilitate investment in 

Long Duration Storage?  

 

Q23. Are there other ways in which Government can support the acceleration of long-

duration storage in terms of promoting research and development? 

 

Q24. Do you agree with the barriers to long-duration storage as outlined above? Are there 

other barriers not included here that need to be considered? Please provide supporting 

evidence if possible. 

 

Q 25. Are specific incentives or regulatory changes needed to address these barriers? 

 

Grid Connection 

Q26. Discuss how the current network tariff structure affects the business case for storage in 

Ireland. What changes, if any, do you propose? 
 

Q 27. Are changes needed to the way that applications for new grid connections for storage 

units are considered under the CRU’s Enduring Connection Policy? Are there additional 

opportunities to connect behind-the-meter storage at generator sites or demand-customer 

sites that would not involve the need for additional grid construction? 
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Spatial Planning 

Q28. What policy changes might be needed to help set standards, regulate construction and 

monitor operations of electricity storage units and related planning issues? 

 

Safety 

Q29. How should Government communicate and engage with the public regarding the 

critical role of electricity storage in supporting the energy transition, and the safety measures 

which are in place? 

 

Small-Scale, Grouped & Aggregated Electricity Storage 

Q30. What role do you see for small-scale aggregated storage over the next ten years in 

supporting the decarbonisation of the electricity sector and how do you see the area 

developing? 

 

Q31. What are the biggest challenges/barriers to ensuring small-scale and EV storage are 

deployed effectively to support the grid? 

 

Q32. What information or resources would be required to assist prosumers28 to engage in 

demand side flexibility and services to the DSO in relation to their storage technologies? 

 

Q33. Time of Use Tariffs and Smart meters are widely available in Ireland. What other 

technical, market, regulatory and/ or digital arrangements need to be put into place to 

support prosumers to engage in demand side flexibility and services to the DSO in relation to 

their storage technologies? 
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14  Appendix 1: Selected Electricity Storage 
Technologies  

The below table provides a high-level overview of some of the main current and emerging 
storage technologies, including some of the main advantages and challenges associated 
with each technology type.  

 

Technology 
Type (Typical 
Installed 
Capacity & 
Duration)  
 

Description  Advantages Challenges 

 
Pumped Hydro 
Storage  
 
(100MW to 1GW/ 
Several hours) 

 
Mechanical storage 
technology that pumps 
water from lower to upper 
reservoir and stores as 
potential energy.  
 
This energy is released 
by allowing the water to 
flow back down to the 
lower reservoir where it 
spins a turbine connected 
to a generator.  
 

 
Mature form of 
technology 
 
High ramp rate 
compared to 
conventional 
generation 
 
Long lifetime 
(strategic 
investment) 
 
 
Significant 
source of non-
fossil fuel 
dispatchable 
generation 
 
Synchronous 
generation (so 
can provide 
inertia) 
 

 
Geographical limits 
 
High CapEx 
 
Long lead times 
 
Slow response time 

 
Lithium-ion 
batteries  
 
(<100MW/30mins 
to 6hours) 
 

 
When a battery is 
charged, it causes 
electrons to flow from the 
battery’s anode to its 
cathode where they build 
up storing electricity.  
 
When discharged, the 
flow is reversed resulting 

 
Fairly good life 
cycle 
(typically 4,000 
full cycles) 
 
High energy  
efficiency density  
 

 
Supply chain 
concerns/ Reliance 
on raw materials 
such as Cobalt (new 
chemistries such as 
Sodium Ion may take 
over in medium/long 
term) 
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in the generation of 
electricity.  
 

High charge 
efficiency 
 
Easily scalable  
 
Price driven 
down by 
economies of 
scale because of 
use in EVs 

Sensitivity to 
temperature and 
charge (‘thermal 
runaway’). Risk of 
fire mitigated by 
modular 
containerised 
solution. 
 
Limited potential for 
operating at long 
duration (>6hrs) 
 

 
Flow Batteries 
 
(<10MW/ Up to 10 
hours) 

 
Electrochemical storage 
which involves storing 
fluids in separate tanks 
and generating electricity 
by pumping the fluid 
together  
 

 
High number of 
discharge cycles 
 
Long life 
 
No fire hazard  
 
Additional hours 
of storage can be 
obtained 
relatively cheaply 
because 
technology only 
requires 
additional fluid 
 

 
Developing 
technology (MW and 
hours of storage 
likely to increase) 
 
Low energy density  
 
Design complications 

 
Compressed Air 
Energy Storage 
(CAES) 
 
(10MW to 
300MW/ 
Several hours) 
 

 
Form of mechanical 
storage in which 
electricity is used to 
compress air into an 
enclosed space (e.g. a 
cavern).  
 
When the air is released, 
it spins a turbine 
connected to a generator 
to produce electricity.  
 

 
Mature 
technology 
 
Potentially 
significant source 
of non-fossil fuel 
dispatchable 
generation 
 
Synchronous 
generation  

 
Geographical 
complications 
 
Relatively low 
efficiency/ 
compressing air 
produces heat which 
may have other uses 
on site, however 
 
Potential adverse 
environmental 
impacts  
 

 
Thermal Storage 
 
 
(Installed capacity 
and duration 
varies widely 

 
Electrical energy is used 
to heat a material (e.g. 
molten salt or concrete), 
with the stored energy 
released as the material 
is cooled. The released 
energy can be converted 

 
Robust 
technology 
 
Low costs 
depending on 
technology 
 

 
High energy losses in 
some instances due 
to waste heat  
 
Slow response time 
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depending on 
technology) 

back to electrical energy 
or be used as thermal 
energy.  
 
This can be of particular 
interest to industrial sites 
that have significant heat 
demand.  
 

Depending on 
technology, may 
be synchronous 
generation  

 
Liquid Air 
Energy Storage  
 
(5MW to 650MW/ 
2hrs to 24hrs) 

 
Electricity is used to 
liquefy air which is then 
stored in insulated tanks. 
When the air is warmed it 
expands and spins a 
turbine connected to a 
generator to produce 
electricity.  
 

 
Potential to scale 
up to several GW 
of storage 
Significant 
source of non-
fossil fuel 
dispatchable 
generation 
 
Synchronous 
generation 
High energy 
density 

 
Low round trip 
efficiency 
 
Only practical on a 
relatively large scale 
 
Concentrated oxygen 
and low 
temperatures may 
pose safety risks 

 
Green 
Hydrogen/Power-
to-Gas 
 
(Multiple GWs/ 
Several hours to 
several months) 

 
The use of electrolysis to 
convert excess 
renewable electricity into 
hydrogen which can then 
be stored in various ways 
(e.g. salt caverns or 
pressurised tanks) and 
used to support the 
electricity system, among 
other sectors  
 

 
Can be stored for 
long periods 
 
Potentially 
significant source 
of non-fossil fuel 
dispatchable 
generation 
 
Potential to make 
major 
contribution to 
decarbonisation 
objectives 
 
Potentially 
significant export 
opportunity for 
Ireland from 
using excess 
offshore wind to 
produce in large 
quantities 
 
 
 

 
Vastly expensive 
 
Yet to be 
demonstrated at 
scale 
 
Poor round trip 
efficiencies 

 
Synchronous 
Condensers 

 
Akin to a conventional 
generator that is not 

 
Replacement for 
inertia and fault 

 
Capex costs 
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(Typically up to 
400MVAs of 
inertia/ 20 MVAR 
to 200 MVAR of 
reactive power for 
voltage control) 

connected to a turbine. 
Electrical energy is stored 
as kinetic energy in the 
form of a rotating mass 
that is synchronised to 
the grid, with this energy 
released as inertia when 
grid frequency fluctuates.  
 
Its purpose is not so 
much storing energy as 
providing a vital function 
to the AC electricity 
system when 
conventional heavy 
synchronous plant is no 
longer being used to 
reach decarbonisation 
objectives 
 

current provided 
by existing fossil 
power plants 
(Non-
synchronous 
renewable 
generation 
cannot provide 
these services, 
nor can battery 
energy storage) 
 
 
Cost effective 
and reliable way 
to maintain 
power quality 
and grid stability 
without 
conventional 
synchronous 
plant 
 
Can supply and 
absorb reactive 
power needed to 
control voltage 
 
Instant and 
automatic energy 
output/absorption 
to keep 
frequency stable  
 
 

High operating costs 
 
 

 
Flywheels 
 
 
(up to 150kVA 
units combined in 
plants up to 
20MW) 

 
A mechanical mass that 
stores mechanical energy 
in the form of kinetic 
energy and releases 
electricity as it slows 
down.  

 
Almost unlimited 
cycling capability 
(good for 
frequency 
regulation) 
 
Instant energy 
output/absorption 
 
High efficiency 
 
 
 

 
Capex costs  
 
Cannot store energy 
for long periods (full 
output for 5 min and 
then reducing output) 
 
Low energy density  

 

 

https://en.wikipedia.org/wiki/Volt-ampere_reactive
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15  Appendix 2: Markets & Regulation: Keys Issues & 
Potential Actions for the CRU  

 
CAP21 
POLICY 
AREAS 
 

 
ISSUE/BACKGROUND 

  
CRU MILESTONE 

 
CAP Action 
124: 
 
Develop a 
storage policy 
framework 
that supports 
the 
achievement 
of 
electricity 
emissions 
targets 
 
 
 

 
Addresses the need to 
review the regulatory 
treatments of storage, 
including licensing, 
charging and market 
incentives  

 
CAP Timeline: Q4, 2023 
 
Current status: Work ongoing 

 
CAP Action 
111: 
 
Review the 
existing 
electricity 
transmission 
and 
distribution 
network tariff 
structures 
 
 

 
Addresses the need for a 
tariff review to assess 
what changes may be 
necessary to deliver 
equitable, cost 
reflective and transparent 
charges that facilitate 
investment in our low 
carbon transition and the 
new ways in which the 
network will be used in 
future will be used in the 
future 
Because storage units 
both export and import 
power, they have at times 
been charged twice for 
use of the network in part 
because storage has not 
been explicitly defined in 
legislation and subsequent 
regulation. This was the 
case in Ireland until 1 
October 2020 at which 

 
CAP Timeline:  
 
Review current network charging 
arrangements to ensure full consideration of 
the system benefits provided by storage and 
low-carbon assets and remove unnecessary 
financial barriers: Q1, 2023 
 
 
Publish Decision Paper: Q4, 2022 
 
 
Current status: Delayed. The publication of a 
CRU consultation paper has been postponed 
to focus on the National Energy Security 
Framework (NESF) tariff structural reforms for 
2022/23. Interim changes were made to the 
application of network charges to storage in 
2020 (CRU/20/115) 
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point, in an interim 
decision, EirGrid ceased 
charging commercial 
storage units on their 
Generator 

 
 
CAP Action 
113: 
 
Facilitate very 
high 
penetration of 
variable 
renewable 
electricity 
through 
system 
services and 
market 
arrangements 
 
 
 
 
 
 
 
 
 

 
Addresses need for 
developing an enduring 
system services 
framework (SSFA), to 
enable renewable 
electricity targets and zero 
carbon services, to 
replace existing DS3 
programme which is due 
to end in April 2024 
 

 
CAP Timeline: Publication of consultation on 
Detailed Design of new System Services 
Arrangements, Q3, 2023 
 
Current status: Delayed. Following public 
consultation, the high-level design decision for 
System Services Future Arrangements 
(SSFA) was published by the SEM committee 
on 14 April, 2022. 
 
In July 2022, CRU published a letter which 
was sent from SEMC to EirGrid and SONI 
setting out the commencement of the detailed 
design of the project. Engagement with the 
TSOs has been ongoing in this regard, and 
CRU will be engaging with industry in Q4, 
2022, through workshops, to develop Detailed 
Design consultation 
  

 
CAP Action 
125: 
 
Facilitate the 
connection of 
hybrid 
technologies 
that minimise 
grid 
reinforcement 

 
Addresses need to 
determine contractual 
framework approach to 
accommodate Multiple 
Legal Entities behind a 
single connection point 

 
CAP Timeline: Issue System Operators 
Recommendations to CRU on proposed 
changes to over install policy, Q2,2022 
 
Current status: The SOs furnished the CRU 
with a proposed contractual framework for 
MLEs on 30 June 2022. The CRU and the 
SOs have had discussions and workshops on 
the contractual framework since June 2022. 
The proposal is currently under legal review. 
Implementation may require legislative 
change.  

 
 
 

 
CAP Action 
114: 
 
Develop the 
onshore 
electricity grid 

 
Need to continue to 
deliver regular rounds of 
grid connection offers in 
line with RES-E targets 
(from ESBN and EirGrid) 
 

 
CAP Timeline: Make connection offers, Q3, 
2022 
 
Status: on schedule. The current ECP-2 policy 
was completed with the closing of the ECP 2.3 
window on 30 September. The CRU are 
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to support 
renewable 
energy 
targets 
 
 
 
 
 
 

Addresses need to review 
and develop the next 
stage of grid connection 
policy for onshore 
generators and storage 
facilities  
 

working with stakeholders on the next iteration 
of the connection policy.  

 
 
NON-CAP 
POLICY 
AREAS  
 

 
 
ISSUE/BACKROUND 

 
 
CRU MILESTONE 

 

 
Capacity 
Remuneration 
Mechanism 
review (CRM) 
 

 
Two-part review:  
 

1. Review of derating 
factors to ensure a 
level playing field 
for all market 
players, including 
storage 
  

2. Conduct 
consultation on 
policy options to 
reform the CRM  

 

 
Current status:  
  

1. There is a SEMC consultation out on 
this at the moment: 

 
https://www.semcommittee.com/publications/sem-
22-075-consultation-proposed-enhancements-
methodology-determination-crm-capacity 

2. Call for comments closed  
 

https://www.semcommittee.com/publications/sem-
22-075-consultation-proposed-enhancements-
methodology-determination-crm-capacity 
 

 
 
Network 
solutions 

 
Publish a consultation on 
options to enable energy 
storage as a network 
solution e.g., locational 
capacity contracts, 
congestion projects, etc 
 

 
Current status: Work delayed due to 
prioritisation of other areas in light of energy 
crisis. 
 

 

https://www.semcommittee.com/publications/sem-22-075-consultation-proposed-enhancements-methodology-determination-crm-capacity
https://www.semcommittee.com/publications/sem-22-075-consultation-proposed-enhancements-methodology-determination-crm-capacity
https://www.semcommittee.com/publications/sem-22-075-consultation-proposed-enhancements-methodology-determination-crm-capacity
https://www.semcommittee.com/publications/sem-22-075-consultation-proposed-enhancements-methodology-determination-crm-capacity
https://www.semcommittee.com/publications/sem-22-075-consultation-proposed-enhancements-methodology-determination-crm-capacity
https://www.semcommittee.com/publications/sem-22-075-consultation-proposed-enhancements-methodology-determination-crm-capacity
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