
 

1 

 

 

 

 

 

 

 

 

 

Technical Analysis of the Security of 

Energy Supply of Ireland’s Electricity 

and Natural Gas Systems Non-

Technical Report 

 

The Department of the Environment, Climate and 

Communications 
 

16 September 2022 

 

 

 

 

 

 

 

 

 

 

 

 

FINAL 



 

2 

 

Important notice 

This document was prepared by CEPA LLP (trading as CEPA) for the exclusive use of the recipient(s) named 

herein. 

The information contained in this document has been compiled by CEPA and may include material from other 

sources, which is believed to be reliable but has not been verified or audited. Public information, industry and 

statistical data are from sources we deem to be reliable; however, no reliance may be placed for any purposes 

whatsoever on the contents of this document or on its completeness. No representation or warranty, express or 

implied, is given and no responsibility or liability is or will be accepted by or on behalf of CEPA or by any of its 

directors, members, employees, agents or any other person as to the accuracy, completeness or correctness of the 

information contained in this document and any such liability is expressly disclaimed.  

The findings enclosed in this document may contain predictions based on current data and historical trends. Any 

such predictions are subject to inherent risks and uncertainties.  

The opinions expressed in this document are valid only for the purpose stated herein and as of the date stated. No 

obligation is assumed to revise this document to reflect changes, events or conditions, which occur subsequent to 

the date hereof.  

CEPA does not accept or assume any responsibility in respect of the document to any readers of it (third parties), 

other than the recipient(s) named therein. To the fullest extent permitted by law, CEPA will accept no liability in 

respect of the document to any third parties. Should any third parties choose to rely on the document, then they do 

so at their own risk. 

The content contained within this document is the copyright of the recipient(s) named herein, or CEPA has licensed 

its copyright to recipient(s) named herein. The recipient(s) or any third parties may not reproduce or pass on this 

document, directly or indirectly, to any other person in whole or in part, for any other purpose than stated herein, 

without our prior approval. 
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1. INTRODUCTION 

The Department of the Environment, Climate and Communications (the Department) is carrying out a review of the 

security of energy supply of Ireland’s electricity and natural gas systems. Cambridge Economic Policy Associates 

(CEPA) has been commissioned by the Minister to undertake a technical analysis of physical security of supply to 

inform the review.  

This report presents a non-technical summary of CEPA’s independent review. 

1.1. CONTEXT 

This analysis has been undertaken in the context of a major change in the Irish energy system, including a 

substantial increase in electricity generated from renewable sources, phase-out of coal and peat-fired generation, 

and electrification of heat and transport.  

The 2020 Programme for Government (PfG) has targeted a 51% reduction in total emissions by 2030, relative to 

2018 levels. This target has become legally binding as part of the Climate Action and Low Carbon Development 

(Amendment) Act 2021. The 2021 Climate Action Plan (CAP) has also set out the high-level ambition for delivering 

on these reduction targets, including a faster path for the complete phase-out of coal- and peat-fired electricity 

generation, new targets for electrification in the heat and transport sectors, and the delivery of up to 80% renewable 

electricity generation by 2030. 

The need for an assessment of Ireland’s energy security is also being considered in conjunction with several wider 

developments impacting on the Irish energy landscape. For example: 

• The 2020 PfG introduced a commitment to ending the issuing of new licences for exploration and 

extraction of gas, potentially leading to substantially lower future indigenous production of natural gas. It 

also set out that the Government does not support the importation of fracked gas1 from other countries as 

Ireland moves towards carbon neutrality.2 This stance has been reiterated in the Policy Statement on the 

Importation of Fracked Gas published in May 20213 where the Government has also decided that it would 

not be appropriate for the development of any LNG terminals in Ireland to be permitted or to proceed, 

pending the outcome of the review of the security of energy supply. 

• The 2021 CAP sets out sector specific targets for emissions reduction including through faster 

electrification of heat, transport, and industrial energy demand. EirGrid has forecast a sharp increase in 

electricity demand from Large Energy Users (LEUs) such as data centres. Ireland’s reliance on electricity to 

meet its energy needs will accordingly increase in the coming decade. At the same time, Ireland’s 

electricity supply will be increasingly dependent on variable renewable generation and on imports via 

interconnectors. The Government has targeted the development of 5 GW of offshore wind by 2030, while 

additional interconnection to France and GB is expected by the mid-2020s. 

• Ireland’s indigenous natural gas production has ceased at the Kinsale field and is expected to decline at 

Corrib over the next decade. However, since gas will be needed as the principal source of non-variable 

electricity generation, and current policy includes a ban on the granting of new exploration licences, 

Ireland’s dependency on gas imports from GB will significantly increase. 

——————————————————————————————————————————————————— 

1 Fracking is a method of oil and natural gas extraction which involves injecting fluid into subterranean rock formations at high 

pressure to produce a fracture network that allows crude oil and natural gas inside dense rocks to be extracted at the surface. 

The approach can lead to detrimental environmental impacts in terms of water consumption, water contamination, seismic 

inducement, and air pollution. 

2 Programme for Government: Our Shared Future, October 2020 

3 DECC (2021) ‘Policy Statement on the Importation of Fracked Gas’, available on gov.ie 

https://www.gov.ie/en/publication/f3774-policy-statement-on-the-importation-of-fracked-gas/
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• Following the Russian invasion of Ukraine in February 2022, the likelihood of a full disruption to Russian 

natural gas deliveries to Europe has significantly increased. For example, at the time of writing this report 

Russia has halted exports of natural gas to Poland, Bulgaria, Finland, the Netherlands and Denmark, and 

suspended deliveries into Germany via Nord Stream 1. This large decrease in Russian gas supplies to 

Europe is causing major disruption to European energy markets, as there are limited options to replace 

volumes of imported gas in the short term. 

1.2. OBJECTIVE 

The scope of this technical analysis is as follows: 

• Identify and examine the key shocks to physical security of supply in Ireland’s electricity and natural gas 

systems by 20304. 

• Identify and appraise options which could mitigate the impact of these shocks. 

The primary focus of this assessment is on physical electricity and gas security of supply – e.g., on the ability of the 

Irish energy system to meet physical demand of electricity and gas consumers. While the assessment of mitigation 

options considers the potential impacts on wholesale energy prices, this assessment formed a secondary 

consideration to the core physical security of supply analysis. 

This assessment has also been carried out under the assumption that the Government’s targets around the 

development of the Irish energy system are met. For example, we assume that Ireland’s targets around the 

electrification of demand and the delivery of renewable generation capacity by 2030 are broadly achieved. In 

agreement with DECC, we have also assumed a low growth in gas demand to 2030, consistent with the 

Government’s stated decarbonisation policies. 

Most of the analysis in this report was undertaken before the start of the Russian invasion of Ukraine in February 

2022. Despite the large impact that current geopolitical events have had on global energy markets, we believe the 

assessment presented in this report is still valid, as the focus of our analysis has been on the energy system in the 

medium-long term, i.e., to 2030.   

Additional work was subsequently carried out to assess the impact of a disruption of Russian gas exports to Europe 

on Irish security of supply, as explained in Box 1 below.  

Box 1: Scope Extension: Assessment of a disruption of Russian gas exports to Europe. 

Following the Russian invasion of Ukraine, CEPA’s scope of work was extended. We were asked to undertake 

further technical analysis of the impact on physical Irish security of supplies of a full suspension of all Russian 

pipeline exports of natural gas to European markets. This extended analysis is intended to inform the 

Department’s understanding of Ireland’s exposure to Russian natural gas supplies over the medium-term 

horizon. The extension also included an appraisal of options designed to mitigate the impact of this shock. 

1.3. REPORT STRUCTURE 

The rest of this report is structured as follows: 

• Section 2 presents our methodology for carrying out the identification of shocks, development of mitigation 

options and their appraisal. 

• Section 3 presents our findings on the identification of security of supply shocks.  

——————————————————————————————————————————————————— 

4 While we consider the impacts of mitigation options on gas and electricity prices, the scope of analysis was focussed on 

physical security of supply risks and impacts, rather than price security of supply. 
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• Section 4 summarises our assessment of the core security of supply shocks. 

• Section 5 summarises our assessment of a disruption to Russian gas supplies to Europe, considered under 

the extension of scope. 

• Section 6 describes our appraisal of the options designed to mitigate the shocks outlined in Section 4 and 

Section 5.  
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2. METHODOLOGY 

Our core methodology for delivering this appraisal is divided into three stages: 

• Stage 1 – Identifying and examining key security of supply shocks. 

• Stage 2 – Identifying a ‘long-list’ of mitigation options before screening options against a set of qualitative 

criteria to define a ‘short-list’. 

• Stage 3 – Appraisal of the short-listed mitigation options. 

Figure 2.1: Project stages and tasks    

 

Stage 1: Identification of shocks 

We developed a comprehensive list of potential shocks to the energy system in Ireland. We separated these into: 

• Demand-side shocks — such as weather-related events (e.g., cold snaps). 

• Supply-side shocks — involving the unexpected loss of supply from production or infrastructure facilities. 

From this analysis, we identified a set of adverse shocks to the Irish energy system that we examined in more detail. 

Following the Russian invasion of Ukraine, we also added an assessment of the impact of a full suspension of all 

Russian pipeline exports of natural gas to European markets on Ireland’s electricity and natural gas systems.  

We then developed a set of stress tests to assess the physical resilience of the Irish market against these shocks. 

The primary focus of this assessment is on physical security of supply – e.g., on the ability of the Irish energy 

system to meet physical demand. This assessment was carried out using CEPA’s gas and electricity market 

models: 

• Our global gas market model was used to estimate daily gas flows and prices. The model uses marginal 

costs of gas production and derived supply and demand elasticities to simulate the wholesale gas market. It 

is calibrated to simulate global gas trade for all major importing, exporting, and producing regions in the 

world. 

• Our pan-European electricity market model was used to estimate hourly electricity supply, demand, and 

market prices. The electricity market model incorporates all existing generation assets in the North-West 

Europe region. We also used this model to capture interactions between the gas and electricity markets, 

noting the important role of gas-fired power generation in the Irish electricity supply mix. 

Stage 2: Identification of mitigation options  

In the second stage of the project, we identified a long-list of potential mitigation options, informed by the outcomes 

of Stage 1. Before carrying out full assessment of mitigation options, we conducted an initial screening to determine 

a short-list for more complete modelled analysis. We considered options against a set of qualitative criteria, 

including: the potential of each option to alleviate the identified shocks; feasibility of implementation; and 

consistency with the Government’s decarbonisation and environmental targets. 
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Stage 3: Appraisal of mitigation options    

In Stage 3, we performed an appraisal of the short-listed options based on a range of quantitative and qualitative 

indicators (Table 2.1). 

Table 2.1: Mitigation option appraisal indicators 

Quant / 

Qual 

Indicator Description 

Q
u

a
n

ti
fi
e

d
 

Level of mitigation provided against 

identified shocks 

Change in unserved demand relative to scenario with 

no mitigation option implemented 

Impact on wholesale gas/electricity prices Comparison of simulated wholesale market prices 

with and without the mitigation option 

Impact on CO2 emissions Comparison of annual CO2 emissions released within 

Ireland from consumption of gas and production of 

electricity with and without the mitigation option 

Capital and operating costs Potential magnitude of costs based on publicly 

available information on similar projects 

Q
u

a
lit

a
ti
v
e

 

Feasibility of implementation Potential implementation challenges, including 

technological maturity, market responsiveness, etc 

Non-modelled carbon and wider 

environmental impacts 

Upstream and longer-term carbon impacts going 

beyond the 2030 time horizon, as well as 

consideration of the impact on the local environment.  

Risks and unintended consequences Wider risks or unintended consequences, not 

captured elsewhere 
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3. IDENTIFICATION OF ENERGY SYSTEM SHOCKS 

In Stage 1, we identified a range of demand- and supply-side shocks in the gas and electricity sectors. These 

include: 

• Gas sector demand-side shocks: We analysed historical gas demand profiles by segment (e.g., 

residential, power sector, industrial and commercial) to identify the sources of demand that are more prone 

to sudden changes – such as the response in residential gas demand to weather conditions. 

• Gas sector supply-side shocks: We assessed risks to gas supplies due to technical failure (e.g., a 

technical disruption to indigenous gas production or to pipeline gas imports) and due to geopolitical 

disruption (e.g., a suspension of Russian gas exports to Europe). 

• Electricity sector demand-side shocks: Electricity demand in Ireland is expected to increase substantially 

over the next decade. This will mainly be driven by the expansion of large energy users, particularly data 

centres, in addition to demand growth resulting from the electrification of heat and transport. This 

electrification is also expected to increase the responsiveness of electricity demand to external shocks – 

such as periods of sustained low temperatures. 

• Electricity sector supply-side shocks: The increased volumes of installed RES capacity means that 

Ireland’s electricity supply will be increasingly dependent on prevailing weather conditions. As such, low 

wind/solar generation could mean that the system must rely on gas-fired and interconnector capacity to 

meet demand. The simultaneous expected increase in electricity demand and decommissioning of existing 

power stations also means that new generation capacity will be required to ensure system adequacy.  

Drawing on our identification and initial assessment of security of supply shocks, we tested the impacts of five core 

shock scenarios on the Irish energy system. The core scenarios are outlined in Table 3.1 below: 
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Table 3.1:Core shocks assessed in this study 

Name Description Duration 

Shock Scenario 1: 

Weather events 

Weather conditions likely to be exceeded only 

once every 20 years (1 in 20 weather 

conditions), coupled with low wind and solar 

generation. 

We assume that correlated conditions also 

effect interconnected markets in GB and 

France. 

Two weeks between 6th and 19th 

February  

Shock Scenario 2: 

Electricity 

interconnector outage + 

weather events 

As per Shock Scenario 1, coupled with loss of 

500 MW electricity import capacity in 2025 

and 700 MW of electricity import capacity in 

2030. 

Two weeks for weather events 

between 6th and 19th February  

Thirty days for infrastructure asset 

between 30th January and 28th 

February 

Shock Scenario 3: IC2 

outage + weather 

events 

As per Shock Scenario 1, coupled with loss of 

9.9 million cubic metres (mcm)/day gas import 

capacity 

 

Shock Scenario 4: Full 

disruption to gas 

imports from GB (7-day 

outage) 

Loss of all pipeline gas import capacity5 Seven days between 6th and 12th 

February  

Shock Scenario 5: 

Longer disruption to 

gas imports from GB 

(30 days) 

Loss of all pipeline gas import capacity Thirty days between 14th January and 

12th February  

Source: CEPA analysis 

Following the Russian invasion of Ukraine, CEPA has also assessed the impact of a full suspension of all Russian 

pipeline exports of natural gas to European markets on Ireland’s security of energy supply. This assessment is 

outlined in Section 5 of this report. 

 

——————————————————————————————————————————————————— 

5 Under this Shock Scenario we assume that gas supplies to neighbouring countries remain unaffected. The Shock Scenario is 

therefore more consistent with a loss of the infrastructure which transports gas from GB rather than a supply shock affecting 

several countries simultaneously. 
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4. ASSESSMENT OF CORE SECURITY OF SUPPLY SHOCKS 

We discuss our assessment of the core set of security of supply shocks in this section. 

Baseline assumptions 

To understand the impact of shocks to the security of gas and electricity supply in Ireland, we model two future 

years: 2025 and 2030. We identify the impact of the shocks discussed in this section relative to a scenario in which 

the risks do not materialise. The use of two spot years in our assessment allows us to identify the impact of 

demand- and supply-side shocks on the security of gas and electricity supply as the energy system in Ireland 

evolves over time: for example, as RES penetration increases. 

The 2025 model year is primarily informed by data available from the 2021 All-Island Generation Capacity 

Statement (GCS)6 published by EirGrid and SONI. The GCS provides an overview of the evolution of electricity 

supply and demand in the near-term to 2030. 

Our primary consideration when developing the 2030 model year has been that our analysis remained consistent 

with government policy at the time of developing our assumptions. When developing our analysis for this report, the 

2021 CAP represented the most recently available view on the future development of the energy system in Ireland.  

7 For example, it sets out targets for the development of future renewable generation resources and energy supply. 

In agreement with DECC, the CAP (2021) has therefore been a key driver of our assumptions in the 2030 model 

year. 

However, in this report we present analysis under two separate baselines for the 2030 model year. One baseline 

(Baseline 1) is calibrated based on the 2021 CAP and the 2020 PfG while the other baseline (Baseline 2) is 

calibrated on an older set of projections published by GNI and EirGrid. Baseline 2 was first developed prior to the 

publication of the 2021 CAP. Therefore, Baseline 1 represents our core scenario. 

• Baseline 1 assumes that the CAP 2021 sector specific targets for are met.8 For example, we assume 80% 

RES penetration by 2030 and broader electrification of heat and industrial demand. We also use a 

projection of gas demand for Ireland that aligns with the 2030 decarbonisation targets. 

• Baseline 2 is based on gas and electricity projections available from GNI and EirGrid. From discussions 

with GNI and EirGrid, we understand that the projections are largely consistent with the 2019 CAP. We 

have made a small number of additional adjustments to these forecasts where sufficient detail from the PfG 

was available. For example, we adjusted the 2030 generation mix forecast by EirGrid to ensure that the PfG 

target of 5 GW of installed offshore wind capacity was met. Under Baseline 2, some of the targets set out in 

the 2020 PfG would not be met by 2030 and therefore Baseline 2 is not considered as our core scenario. 

Box 2: Relevance of baseline assumptions 

The baseline scenarios influence the analysis of the impacts of security of supply shocks in several ways. The 

scenarios incorporate assumptions about the level of gas and electricity demand, the deployment of generation 

capacity, interconnection, etc. 

In agreement with DECC, the baselines were chosen to reflect a high level of governmental ambition for 

decarbonisation of the energy sector. Baseline 1 aligns with the most recent government policies available at the 

time of our model development. Baseline 2 does not fully reflect these policies but continues to represent the 

level of ambition set out in the previous CAP 2019. 

——————————————————————————————————————————————————— 

6 EirGrid and SONI (2021) All-Island Generation Capacity Statement, available on eirgridgroup.com 

7 In an announcement on the sectoral emissions ceilings, The Irish government increased its targets for delivery of several forms 

of RES generation in July 2022 (available on gov.ie). These announcements were made after modelling had been completed and 

so are not reflected in our analysis. 

8 Measures to achieve the objectives were not yet announced by the time our analysis was carried out. 

http://www.eirgridgroup.com/site-files/library/EirGrid/208281-All-Island-Generation-Capacity-Statement-LR13A.pdf
https://www.gov.ie/en/press-release/dab6d-government-announces-sectoral-emissions-ceilings-setting-ireland-on-a-pathway-to-turn-the-tide-on-climate-change/
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If these targets are not achieved, this would likely impact on the security of supply shock modelling set out in this 

report. For example, if targets are missed, it is likely that gas demand would be higher than is included in our 

baselines. In this case, the nature of the shocks identified are likely to be the same, or at least very similar. 

However, the extent of unserved demand resulting from such a shock would most likely be larger than that 

summarised in Sections 4 and 5. 

The choice of baseline scenario would not affect the range of mitigation options available. 

Impact of core shocks on physical security of supply 

Our assessment suggests that the Irish energy market remains physically secure against Shock Scenarios 1, 2 and 

3.  

• We find that the increased level of RES generation coupled with additional battery storage can mitigate 

some of the more significant impacts of these shocks – especially in 2030 when additional offshore wind 

generation is available. 

• We also find that electricity imports can provide a significant degree of flexibility to the Irish energy system 

in response to these shocks – especially in 2030 when we assume that additional interconnection to GB 

and France will be available.  

• Gas-fired generators in Ireland with a capacity of more than 10 MW are required to maintain a supply of 

backup fuel (e.g., oil) equivalent to 5 days of continuous running at full output.9 We find that secondary fuel 

usage from these generators provides a key source of mitigation against unavailability of gas supplies. 

However, we do find that the system is forced to draw on linepack10 to avoid unserved demand under Shock 

Scenario 3. In the 2025 shock scenario, we find that available linepack gas is fully utilised by the end of the outage 

period, which means that the system would be operating at minimum pressure limits. In practice, it is possible that 

GNI may need to disrupt some customer demand under such a scenario to avoid breaching minimum operating 

limits. However, based on our modelling, we would expect such impacts to be relatively limited and would not 

expect protected consumers11  to be affected. 

In our modelling, unserved gas demand is only observed in the presence of a full disruption to both the IC1 and IC2 

pipelines used for imports from GB, going beyond an N-1 scenario (Shock Scenarios 4 and 5). A seven-day 

disruption to gas supplies from GB results in a failure to meet any gas demand from industrial and commercial 

(I&C) consumers and up to 47% of protected customer demand (Table 4.1). 

——————————————————————————————————————————————————— 

9 In agreement with DECC, we assumed that only 80% of available gas-fired generation capacity would be able to switch to the 

back-up fuel when required. 

10 Linepack refers to the physical volume of gas that is contained within the gas pipeline network.  

11 Protected consumer demand includes all residential gas demand plus all non-daily metered I&C demand (e.g., small 

commercial premises such as shops, cafes, offices) plus a share of daily metered I&C demand representing priority customers 

such as hospitals, nursing homes, prisons, and other essential social services. 
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Table 4.1: Unserved gas demand in Ireland during the 7-day period under Shock Scenario 4  

 2025 2030 Baseline 1 2030 Baseline 2 

Total unserved protected 

gas demand (GWh) 

87.0 GWh 88.1 GWh 170.5 GWh 

% of daily protected gas 

demand during 7-day period 

which is unserved 

4%-27% 6-34% 24-47% 

Total unserved I&C gas 

demand (GWh) 

265.6 GWh 225.5 GWh 266.0 GWh 

% of daily I&C gas demand 

during 7-day period which is 

unserved 

100% 100% 100% 

Source: CEPA analysis 

Unsurprisingly, a similar disruption to gas supplies from GB lasting for a longer period (30 days in Shock Scenario 

5) leads to a more severe and longer disruption for gas customers. Under this shock scenario, all gas demand from 

I&C and protected customers is unserved while up to 61% of protected customer demand is unserved (Table 4.2). 

Table 4.2: Unserved gas demand in Ireland during the 30-day period under Shock Scenario 5 

 2025 2030 Baseline 1 2030 Baseline 2 

Total unserved protected 

gas demand (GWh) 

736.3 GWh 732.9 GWh 1,092.6 GWh 

% of daily protected gas 

demand during 30-day 

period which is unserved 

25-42% 44-52% 45-61% 

Total unserved I&C gas 

demand (GWh) 

1,177 GWh 998.8 GWh 1178.7 GWh 

% of daily I&C gas demand 

during 30-day period which 

is unserved 

100% 100% 100% 

Source: CEPA analysis 

The impacts on physical electricity security of supply are less severe. Electricity customers remain unaffected 

under Shock Scenario 4, as a combination of relatively high wind generation and the use of secondary fuel at gas-

fired power stations enables all electricity demand to be met. While the use of secondary fuel by gas-fired power 

generators helps to mitigate the impacts of Shock Scenario 5, these fuel supplies are eventually exhausted, leading 

to some disruption of electricity supplies in 2025 and a very small disruption in 2030 (Figure 4.1).12  

——————————————————————————————————————————————————— 

12 In our modelling, power stations can instantaneously switch from gas to secondary fuel consumption. In practice, some time 

may be needed for power stations to switch fuel. The time needed for fuel switching may exacerbate gas and electricity supply 

challenges in the initial phases of a supply disruption. 



 

14 

 

Figure 4.1 Unserved electricity demand under the 30-day Moffat disruption (Shock Scenario 5) 

 

Source: CEPA analysis 

Impact of core shocks on wholesale energy prices 

While not the primary focus of our modelling, we do find material impacts on wholesale gas and electricity prices. 

This is evident even in cases where we do not observe a physical disruption to electricity and gas supplies. 

• Shock Scenario 1 (Weather events): We find a material impact on wholesale electricity prices across the 

period as the availability of wind and solar generation is reduced. However, the price increases do not go 

above levels that would be expected under such conditions. There is a less pronounced impact on 

wholesale gas prices because low temperatures have a relatively small impact on overall gas demand as 

residential gas demand represents a relatively small proportion of total demand. 

• Shock Scenario 2 (Electricity interconnector outage and weather events): Wholesale electricity prices 

may increase or decrease under this shock relative to Shock Scenario 1. For example, the interconnector 

outage leads to reduced exports in some periods which leads to lower wholesale electricity prices in 

Ireland. In other periods, the interconnector outage leads to reduced imports which leads to higher 

wholesale electricity prices in Ireland. 

• Shock Scenario 3 (Gas interconnector outage and weather events): We find material increases in the 

wholesale electricity price as gas-fired generators switch to secondary fuel reserves. We also find 

significant increases in the wholesale gas price, especially in 2025 when the system is required to draw on 

linepack to meet demand. 

• Shock Scenario 4 (7-day loss of gas imports from GB): We find electricity prices increase materially as 

secondary fuel reserved are used at gas-fired power generators. Unserved gas demand across the period 

will lead to significant gas price increases. 

• Shock Scenario 5 (30-day loss of gas imports from GB): We observe significant wholesale electricity and 

gas price rises in the presence of unserved demand. 
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5. ASSESSMENT OF A DISRUPTION TO RUSSIAN PIPELINE GAS 

SUPPLIES 

In this section, we outline our assessment of the impact of a disruption to Russian pipeline gas supplies to Europe 

on Ireland’s electricity and natural gas systems. 

Baseline assumptions 

We model the disruption of pipeline exports of Russian natural gas to Europe for in our 2025 modelled spot year. 

This informs an appraisal of the impact of a severe supply disruption to European gas supplies in the near term – for 

example, before significant offshore wind is developed in Ireland and before the addition of new interconnection to 

GB and France.  

A key uncertainty surrounding this assessment lies in the baseline assumptions against which the disruption to 

Russian gas supplies is assessed. For example, countries across Europe have announced a range of new energy 

security measures (including new LNG import capacity and additional renewable generation) in response to the 

ongoing conflict in Ukraine. The European Commission has also developed several policy responses, including 

accelerating the roll-out of renewable energy; a reduction in energy imports from Russia; and energy efficiency 

measures designed to reduce total energy consumption.13 These policies are intended to mitigate the impact that a 

disruption to gas supplies from Russia may have on the energy system. However, the impact these policies will 

have on the baseline scenario in the near term remains uncertain. 

In the presence of this uncertainty, we consider that the 2025 baseline set out in Section 4 remains a suitable 

baseline scenario. The Ukraine crisis is likely to accelerate the transition of the Irish electricity and gas sectors to 

support delivery of the ambitious targets set out within the CAP. We consider it unlikely that even an accelerated 

transition will be able to radically change the baseline trajectory by 2025. While we consider that the Ukraine crisis 

will drive an evolution of energy policy across Europe, the final makeup of this response is still highly uncertain at 

the time of writing. As such, we have not attempted to introduce our own assumptions regarding how national 

policy across Europe will develop and what impact it may have on energy sector fundamentals.  

Therefore, we modelled the disruption of Russian natural gas exports to Europe under the same set of key 2025 

baseline assumptions as described in Section 4, with a limited number of changes. We assume that European gas 

storage facilities are 80% full at the start and end of the modelling period.  This reflects a conservative assumption 

relative to the European Commission’s proposal for EU gas storage to be filled to 90% of capacity by the 1st of 

November each year from 2023.14 We assume no change to baseline electricity or gas demand or to the level of 

installed electricity generation capacity across Europe.15  

Technical assumptions surrounding the disruption to Russian gas supplies 

In agreement with DECC, we developed a range of assumptions to underpin the risk assessment. 

• All pipeline exports of natural gas from Russia to continental Europe are disrupted. This means that no 

pipeline gas can flow from Russia to Germany, Ukraine, Finland, Latvia, or Estonia.  

• One route for Russian pipeline gas to Europe is through Belarus. We also assume that all pipeline exports 

of natural gas from Belarus to continental Europe are disrupted. This means that no pipeline gas can flow 

through Belarus to Ukraine, Poland, or Latvia. 

——————————————————————————————————————————————————— 

13 European Commission (2022) REPowerEU: A plan to rapidly reduce dependence on Russian fossil fuels and fast forward the 

green transition, available on ec.europa.eu 

14 European Commission (2022) Proposal for a Regulation of the European Parliament and of the Council, available on eur-

lex.europa.eu 

15 For example, we have not accounted for Germany’s decision to temporarily bring back up to 10 GW of coal-fired generation in 

response to the crises in Ukraine. 

https://ec.europa.eu/commission/presscorner/detail/en/IP_22_3131
https://eur-lex.europa.eu/resource.html?uri=cellar:2f3116bc-aaa3-11ec-83e1-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:2f3116bc-aaa3-11ec-83e1-01aa75ed71a1.0001.02/DOC_1&format=PDF
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• We consider that, even in the presence of a full disruption of Russian gas exports to Europe, the majority of 

Russian LNG exports would continue to access global gas markets from existing Russian export facilities.  

• We assume that Russia does not commission any new LNG export terminals that are intended for the EU 

market by 2025 and that are not already at a late stage of development.16 We consider that delivering this 

capacity may be challenging in the context of ongoing Western sanctions against Russia. 

• There are no restrictions on other pipeline exports from Russia. This means that Russia can continue to 

export natural gas via pipeline to Belarus, Turkey17, China, other parts of central Asia, and to the South 

Caucasus. 

• We do not model any disruption to global supplies of other energy sources – e.g., of coal or oil. 

Modelling responses to gas supply shortages 

Another key uncertainty surrounding this assessment lies in the differing responses that countries could take when 

faced with a potential supply disruption.  

Countries could choose to prioritise limited supplies of natural gas for residential, industrial, or electricity 

consumers. The impact of a shock could therefore manifest in different ways across countries depending on the 

exposure of different consumer groups to natural gas, as well as the policy response of national authorities. How 

these responses play out across Europe will in-turn influence the impact of the supply disruption on Ireland’s 

electricity and gas systems. 

To manage this uncertainty, we have modelled several sensitivities (Table 5.1). 

——————————————————————————————————————————————————— 

16 Russia is planning to develop four additional LNG export terminals by 2025:  Arctic LNG 2 – T1, T2 & T3, and Portovaya. We 

assume that Artic LNG 2 T2, T3 and Portovaya will not be delivered by this date. We assume that Arctic LNG 2 – which is 

already at a late stage of development – will be delivered as planned. 

17 This means that some Russian natural gas exports may find its way into Europe via pipeline through Turkey. Our modelling 

suggests that up to 6 billion cubic meters (67 TWh) of Russian natural gas may flow into Europe along via Turkey. We consider 

that this may be realistic given the practical difficulties associated with isolating Russian pipeline gas to Europe along this route. 
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Table 5.1: Assumptions underpinning the Russian disruption scenario  

Modelling scenario Description 

Central scenario 

Central scenario 

(Shock Scenario 6) 

• We model the allocation of gas supplies based on transportation costs and network 

constraints across Europe. 

• We assume that the disruption impacts on consumer groups according to the 

following prioritisation. 

o Demand from protected gas consumers in each country are prioritised 

when faced with limited gas supplies.  

o After protected gas consumer demand is met, we assume that avoiding 

physical disruption to electricity consumers is prioritised. As such, we 

assume that remaining gas supplies are prioritised for the power sector up 

to the point at which all instances of physical disruption to electricity 

consumers are avoided. 

o Any leftover gas remaining in each country that is not needed to meet 

protected gas demand or to meet electricity consumption will be provided 

to industrial and commercial (I&C) consumers. 

o If all I&C demand is also met, we assume that remaining gas supplies can 

be provided to the power sector to mitigate market impacts – e.g., impacts 

on the wholesale price. 

Sensitivity analysis 

Sensitivity A  

(‘Pain-sharing’ among 

European Gas 

consumers) 

• We maintain the order of prioritisation included in the central scenario. 

• We assume that unserved I&C gas demand is distributed proportionately across 

Europe – i.e., that gas is shared on a non-market basis such that the percentage of 

unserved industrial gas demand is equivalent for all countries.  

• This sensitivity follows a similar philosophy to the EU ‘Solidarity Principle18 which 

exists for protected consumers. 

Sensitivity B  

(Higher priority for GB 

industrial gas 

consumers relative to 

the rest of Europe) 

• As an important gas hub, we assume that GB actively prioritises demand of its own 

I&C gas consumers above I&C consumers across the rest of Europe (including 

Ireland). 

• We construct this sensitivity by assuming that GB I&C consumers have a higher 

willingness to pay for gas to avoid unserved demand relative to all other European 

gas markets (including Ireland). 

• Under this sensitivity, GB will only export gas supplies to other markets once it has 

avoided disruption to its own gas customers. 

Sensitivity C  

(Lower priority for 

industrial gas 

consumers in Ireland 

relative to the rest of 

Europe) 

• We model a ‘worst case scenario’ in which Irish industrial gas consumers fall to the 

bottom of the merit order when competing for gas supplies with other European 

industrial gas consumers. 

• We construct this sensitivity by assuming that Irish I&C gas consumers have a 

lower willingness to pay to avoid unserved gas demand relative to I&C gas 

consumers in all other European markets. 

• In practice, we do not envisage this scenario materialising. Nonetheless it helps to 

illustrate the maximum potential impact on physical supplies of gas to Ireland.   

Sensitivity D 

(Higher priority for 

industrial gas 

consumers relative to 

electricity consumers) 

• We assume that the demand from industrial gas consumers is prioritised ahead of 

electricity consumers. 

• We construct this sensitivity by reallocating daily flows of gas available to each 

country (as observed under the central scenario above) away from the power 

sector and to I&C consumers. If I&C demand is fully satisfied, we assume that the 

power sector continues to consume the remaining volume of gas. 

Source: CEPA analysis 
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Impact of the disruption on physical energy security 

Overall, our analysis under the central scenario finds that the disruption to Russian gas supplies results in a 

reduction of aggregate gas consumption that is equivalent to 689 TWh across Europe. We find that this physical 

impact can be fully absorbed by I&C and power sector consumers – i.e., we find that remaining gas supplies are 

sufficient to mitigate all physical impacts on protected consumers across Europe (including in Ireland). 

We summarise the impact of the disruption to Russian gas supplies on unserved demand in Ireland in Table 5.2 

below. 

Table 5.2: Unserved demand in Ireland under the Russian disruption scenario and sensitivities (2025) 

Impact of the 

supply 

disruption 

Central 

scenario 

Sensitivities 

Sensitivity A Sensitivity B Sensitivity C Sensitivity D 

Gas sector impact 

Unserved 

protected 

customer gas 

demand in IE 

(TWh) 

0 TWh  

(0%) 

0 TWh  

(0%) 

0 TWh 

(0%) 

0 TWh 

(0%) 

0 TWh 

(0%) 

Unserved I&C 

demand in IE 

(TWh) 

1.3 TWh 

(10%) 

1.6 TWh 

(13%) 

1.3 TWh  

(10%) 

4.2 TWh 

(33%) 

0 TWh 

(0%) 

Electricity sector impact 

Unserved 

electricity 

demand in the 

SEM (TWh) 

0 GWh 

(0%) 

0 GWh 

(0%) 

0 GWh 

(0%) 

0 GWh 

(0%) 

24.8 GWh 

(0.1%) 

Source: CEPA analysis 

We find that the disruption can result in a physical gas shortage for both Irish I&C gas consumers and electricity 

consumers depending on assumptions made regarding allocation of supplies. Unserved gas demand for I&C 

consumers ranges between 0 and 4.2 TWh (33% of annual I&C demand) depending on the scenario and sensitivity. 

Unserved electricity demand reaches 24.8 GWh (0.1% of annual demand) under Sensitivity D. We observe that 

physical impacts for protected consumers can be avoided under all modelling scenarios. 

Our findings are explained below: 

• All physical impacts are concentrated on I&C gas consumers under the Central Scenario. We observe that 

up to 1.3 TWh (10%) of I&C gas demand in Ireland is unmet across the year. Physical impacts on electricity 

consumers can be prevented thanks to fuel switching (incl. the use of secondary fuel) in the power sector 

and through additional net electricity imports from GB. 

• We observe higher levels of unserved I&C gas demand in Ireland (1.6 TWh or 13% of I&C gas demand) 

under Sensitivity A. This is due to our assumption of ‘pain sharing’ which results in more gas flowing away 

from Ireland to other markets which are more adversely impacted by the Russia disruption (e.g., to 

countries in Central and Eastern Europe). 

• We find similar levels of disruption to I&C gas customers in Ireland as under the Central Scenario in 

Sensitivity B. We find that GB consumers do not face a major physical shortage due to the disruption to 

——————————————————————————————————————————————————— 

18 The Solidarity Principle requires that EU countries cooperate to ensure that the most vulnerable consumers continue to have 

access to gas supplies, even in challenging crises conditions. 
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Russian gas supplies. We observe that GB’s access to global LNG markets means that that almost all GB 

gas demand can be met under the shock scenario. As such, increasing the priority of meeting I&C demand 

in GB has a small impact on gas flows in Europe, relative to the Central Scenario. 

• Sensitivity C shows a ‘worst case’ scenario where all Irish I&C gas consumers are de-prioritised relative to 

all other European industrial gas consumers. Under these conditions, we find that up to 4.2 TWh (33% of 

annual demand) of I&C gas demand is unmet. 

• When I&C gas consumers are prioritised over electricity consumers (Sensitivity D), we find 24.8 GWh 

(0.1% of annual demand) of unserved electricity demand in the SEM. Under this sensitivity we find that 

physical impacts on protected gas consumers and I&C gas consumers are fully avoided.  
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6. ASSESSMENT OF MITIGATION OPTIONS 

6.1. SHORT-LISTED MITIGATION OPTIONS 

In Stage 3, we developed a long-list of possible mitigation options. To this list, we carried out a screening of the 

options to identify a short-list which would be subject to more detailed analysis. This short-listing was based on 

three key criteria: 

• The nature and extent of protection against security of supply risk that the option may be able to provide. 

• Feasibility of deployment by 2025 and by 2030. 

• Consistency with the Government’s decarbonisation and environmental targets. 

A detailed description of all mitigation options considered as part of the ‘long-list of options is included in Annex A. 

The final set of short-listed options and their characteristics are set out in Table 6.1 below. 

Table 6.1: Description of short-listed mitigation options. 

Mitigation Spot 
year 

Description Rationale 

Gas mitigation options 

Strategic 

Floating LNG 

2025 & 

2030 
• 4.2 billion cubic 

metres (bcm) import 

capacity 

• Based on the technical characteristics of the 

Klaipéda FSRU facility which is currently in 

operation in Lithuania. 

• We assume that a strategic facility would only 

operate during periods in which there is a material 

risk of demand disruptions. 

Strategic Gas 

Storage 

2030 • 2.6 mcm/day 

• 230 mcm working 

capacity 

• Based on the characteristics of the Southwest 

Kinsale Reservoir, which operated as a seasonal 

gas storage facility between 2006 and 2017. 

• We assume that a strategic facility would only 

operate during periods in which there is a material 

risk of demand disruptions. 

Gas Option 

Package 

(strategic 

storage, 

renewable gas, 

and DSR) 

2030 • Strategic gas storage 

• 3.2 TWh of 

biomethane  

• 0.46 TWh of hydrogen 

• Additional I&C DSR 

• Gas storage sized as per the Strategic Gas 

Storage mitigation option. 

• Biomethane injections equal to the most ambitious 

renewable gas supply forecast in the 2020 Ten-

Year Network Development Plan.19 

• Volume of hydrogen injections is calibrated on the 

volume of curtailed electricity which can be 

converted to green hydrogen by 2030. 

Electricity mitigation options 

Additional 

electricity 

interconnection 

2030 • 700MW IC to France • Based on a review of recent interconnection 

developments in Ireland and elsewhere. 

Additional 

pumped storage 

2030 • 360MW plant 

• 1.8GWh of storage 

• Calibrated based on the Silvermines Hydro project 

which has EU Project of Common Interest status.20 

——————————————————————————————————————————————————— 

19 GNI (2021) Ten Year Network Development Plan, available on cru.ie 

20 See: https://ec.europa.eu/energy/maps/pci_fiches/PciFiche_2.29.pdf 

https://www.cru.ie/wp-content/uploads/2021/09/CRU21104b-GNI-TYNDP-2020.pdf
https://ec.europa.eu/energy/maps/pci_fiches/PciFiche_2.29.pdf
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Mitigation Spot 
year 

Description Rationale 

Biomass Plant 2025 & 

2030 
• 2025: 450 MW 

dedicated biomass 

• 2030: Additional 25 

MW of biomass 

capacity 

• The 450 MW plant in 2025 is calibrated based on a 

conversion of Moneypoint 1 and 2 plants from coal 

to biomass. 

• The biomass plant in 2030 is sized at a level which 

can mitigate all unserved electricity demand in 

2030 under the Shock 5 Scenario at minimal cost. 

Secondary fuel 2025 & 

2030 
• 2025: 14 days of 

continuous running 

• 2030: 8.6 days of 

continuous running 

• In 2025, we assume the requirement for secondary 

fuel increases from 5 to 14 days of continuous 

running. In 2030, we assume the requirement for 

secondary fuel increases from 5 to 8.6 days of 

continuous running. 

• These requirements are calibrated to mitigate all 

unserved demand observed under the Shock 5 

Scenario at minimal cost. 

Hydrogen plant 

conversion 

2030 • 400 MW plant • Sizing is based on a review of feasible hydrogen 

generation plant sizes.  

Electricity 

Package 

(Additional 

capacity of 

Batteries and 

DSR) 

 

2025 & 

2030 
• 2025: 17% of peak 

demand can provide 

DSR and 335MW of 

additional batteries. 

• 2030: 14% of peak 

demand can provide 

DSR and 180MW of 

additional batteries. 

• The total volume of DSR is based on a literature 

review of potential demand elasticities. 

• The additional volume of battery storage is 

calibrated to mitigate all unserved electricity 

demand observed under Shock Scenario 5 at 

minimal cost. 

Source: CEPA analysis 

Box 3: Onshore slow-liquefaction storage 

We note that GNI has developed a high-level option design for an onshore slow-liquefaction storage facility 

following our review of potential mitigation options. This option remains at a very early stage of development 

and was not proposed at the time when we developed the long-list of mitigations. We have therefore not 

assessed this option it in detail as part of this study. 

Nevertheless, we understand that an onshore slow liquefaction storage facility would function as follows: 

• Gas would be withdrawn from the gas transmission network and cooled to become liquid. The 

liquified gas would be stored in tanks located onshore. When needed, the liquid gas would be 

vaporised and reinjected into the network. GNI has suggested that the facility could also be 

developed such that it could be converted for use with hydrogen rather than natural gas at a later 

point in time.  

• The cooling and regasification process is energy intensive, and thus expensive. We understand that 

the liquefaction process would intentionally be designed to be slow and thus less energy intensive. 

However, this also means that the facility would take a long time to inject gas from the transmission 

network. As such, the purpose of the facility would be to act primarily as a seasonal form of storage. 

GNI has suggested that the facility could also serve as peak shaving storage that could mitigate the 

risk of peak gas demand increasing above the existing daily gas import capacity.       

• GNI has proposed that the capacity to withdraw gas from this type of storage could be sized for peak 

demand periods. If this is the case, it could bring security of supply benefits relative to an 

underground storage facility, as it would allow for faster withdrawals and a greater proportion of daily 

gas demand to be served directly by the facility.  

• At the same time, it is likely that the total storage volume would be less than that of traditional 

underground storage. Relative to an underground storage facility, the option may therefore only be 

able to provide mitigation for a more limited number of days. 

• GNI has also indicated that the storage tanks could be located close to port facilities. This could allow 

LNG cargos to bring in new LNG supplies to refill LNG stocks in storage. Under this type of 
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arrangement, the gas stocks in store at the time of a shock could serve to mitigate the initial impacts 

while Ireland seeks to attract LNG cargoes which inject into the storage facility. In this case, the 

option would bear similarities with the strategic LNG option discussed above, and the security of 

supply impacts may be comparable. 

6.2. APPRAISAL OF MITIGATION OPTIONS AGAINST CORE SHOCKS 

We assessed the impact of introducing each of the mitigation options outlined in Section 6.1 against Shock 

scenario 5 in 2025 and 2030. We also assessed the impact of the gas mitigation options against Shock scenario 4 in 

2030. 

We appraised the set of short-listed mitigation options against the core shocks modelled under the 2025 and 2030 

core scenario (Baseline 1) as this baseline is most consistent with government policy announced at the time. We 

did not test the impact of any of the mitigation options against the 2030 Baseline 2 scenario as this scenario was not 

consistent with existing government policy at the time of performing our analysis.  

This appraisal focused on:  

• the impacts on physical security of supply in a shock event; 

• the impacts on gas and electricity prices both in a shock and resulting from operation in the market in 

general21; and 

• the impacts on carbon emissions, both in a shock event and resulting from operation in the market in 

general. 

Alongside this modelling, we drew on publicly available sources to develop a non-modelled assessment of the 

potential cost implications of each option, as well as broader impacts such as upstream carbon emissions, 

implementation feasibility and risks/unintended consequences.  

Our findings regarding the impact of each mitigation option on physical security of supply are illustrated in  

Table 6.2 and Table 6.3 below. Our wider appraisal of the other impacts associated with each mitigation option is 

included in our full technical report which accompanies this non-technical summary. 

Table 6.2: Impacts of gas mitigation options under Shock scenario 5 

Mitigation option Impact on unserved gas and electricity demand 

2025 (Shock Scenario 5: 30-day disruption to all gas imports from GB) 

Floating LNG terminal (operated as a 

back-up facility, used only in the 

event of a shock) 

• Full mitigation of unserved gas demand. 

• By protecting supplies to power stations, unserved electricity 

demand is fully mitigated. 

Gas storage facility 

(operated as a back-up facility, used 

only in the event of a shock) 

• Partial alleviation of unserved gas demand from I&C and 

protected consumers. 

• We observe a 681 GWh (92%) reduction in unserved protected 

gas demand and a 27 GWh (2%) reduction in unserved gas 

demand from I&C consumers. 

• We observe no impact from this mitigation option on unserved 

electricity demand. 

2030 (Shock Scenario 4: 7-day disruption to all gas imports from GB) 

——————————————————————————————————————————————————— 

21 While not the focus of our assessment, our modelling allows us to provide a summary of the potential impact on electricity and 

gas prices relative to the counterfactual.  
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Mitigation option Impact on unserved gas and electricity demand 

Floating LNG terminal (operated as a 

back-up facility, used only in the 

event of a shock) 

• Full mitigation of unserved gas demand. 

• By protecting supplies to power stations, unserved electricity 

demand is fully mitigated. 

Gas storage facility 

(operated as a back-up facility, used 

only in the event of a shock) 

• Full mitigation of unserved gas demand from protected 

consumers. 

• We also observe a 118 GWh (52%) reduction in unserved gas 

demand from I&C consumers.  

• We observe no impact from this mitigation option on unserved 

electricity demand. 

Gas mitigation package (DSR, 

renewable gas and hydrogen) 
• Full mitigation of unserved gas demand from protected 

consumers. 

• We also observe a 171 GWh (76%) reduction in unserved gas 

demand from I&C consumers.  

• We observe no impact from this mitigation option on unserved 

electricity demand. 

2030 (Shock Scenario 5: 30-day disruption to all gas imports from GB) 

Floating LNG terminal (operated as a 

back-up facility, used only in the 

event of a shock) 

• Full mitigation of unserved gas demand. 

• By protecting supplies to power stations, unserved electricity 

demand is fully mitigated. 

Gas storage facility 

(operated as a back-up facility, used 

only in the event of a shock) 

• Partial alleviation of unserved gas demand from I&C and 

protected consumers. 

• We observe a 645 GWh (88%) reduction in unserved protected 

gas demand and a 15 GWh (1%) reduction in unserved gas 

demand from I&C consumers. 

• We observe no impact from this mitigation option on unserved 

electricity demand. 

Gas mitigation package (DSR, 

renewable gas and hydrogen) 
• Partial alleviation of unserved gas demand from I&C and 

protected consumers. 

• We observe a 731 GWh (>99%) reduction in unserved 

protected gas demand and a 203 GWh (20%) reduction in 

unserved gas demand from I&C consumers. 

• We observe no impact from this mitigation option on unserved 

electricity demand. 

Source: CEPA analysis  
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Table 6.3: Impacts of electricity mitigation options under Shock scenario 5 

Mitigation option Impact on unserved gas demand 

2025 (Shock Scenario 5: 30-day disruption to all gas imports from GB) 

Biomass plant • Partial alleviation of unserved electricity demand.  

• We observe a 188 GWh (48%) reduction in unserved demand. 

• No impact on the level of unserved gas demand. 

Secondary fuel storage • Full mitigation of unserved electricity demand. 

• No impact on the level of unserved gas demand. 

Electricity mitigation package 

(additional capacity of batteries and 

DSR) 

• Partial alleviation of unserved electricity demand.  

• We observe a 26 GWh (7%) reduction in unserved demand. 

• No impact on the level of unserved gas demand. 

2030 (Shock Scenario 5: 30-day disruption to all gas imports from GB) 

Electricity interconnector • Full mitigation of unserved electricity demand. 

• No impact on the level of unserved gas demand. 

Pumped storage • Full mitigation of unserved electricity demand. 

• No impact on the level of unserved gas demand. 

Biomass plant • Full mitigation of unserved electricity demand. 

• No impact on the level of unserved gas demand. 

Secondary fuel storage • Full mitigation of unserved electricity demand. 

• No impact on the level of unserved gas demand. 

Hydrogen plant conversion • Full mitigation of unserved electricity demand. 

• No impact on the level of unserved gas demand. 

Electricity mitigation package 

(batteries and DSR) 
• Full mitigation of unserved electricity demand. 

• No impact on the level of unserved gas demand. 

Source: CEPA analysis 
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6.3. APPRAISAL OF MITIGATION OPTIONS AGAINST THE RUSSIA SUPPLY DISRUPTION 

In agreement with DECC, we modelled two of the short-listed mitigation options against a scenario in which Russian 

gas supplies are disrupted to assess their impact on Ireland’s physical security of supply. We assessed the impact 

of: 

• the introduction of a strategic floating LNG facility; and 

• the introduction of strategic gas storage. 

We focus on the security of supply impacts of both mitigation options against the central scenario outlined in 

Section 5.  

6.3.1. Appraisal of the strategic LNG mitigation option 

Qualitative discussion 

Before outlining our quantitative findings, we discuss how an LNG import facility could impact on the Irish energy 

system during a Russian supply shock. 

• Introducing a floating LNG facility provides a direct alternative route for Ireland to access global gas 

supplies. If pipeline gas imports from GB are disrupted for any reason, then the LNG facility can provide 

Ireland with the ability to independently secure supplies from global LNG markets. 

• If Ireland can continue to access pipeline gas supplies from GB, then the impact of introducing an LNG 

terminal during the Russian gas supply shock will depend on the extent to which European LNG import 

infrastructure is already fully utilised. For example: 

• If existing LNG import infrastructure in Europe is already fully utilised during the supply shock, an 

additional LNG terminal located in Ireland will relieve EU capacity constraints. This would allow 

additional volumes of gas to be imported into Europe via Ireland  

• If existing LNG import infrastructure in Europe is not already fully utilised during the supply shock, 

Ireland will compete with other European LNG terminals for LNG imports. Therefore, any additional 

volumes of LNG imported into Ireland will effectively substitute for LNG imports into other 

terminals. In this case, the introduction of an LNG import facility to Ireland is unlikely to significantly 

increase the total volume of gas that is imported into Europe.  

• The physical impact of developing an LNG terminal in Ireland is likely to be dispersed throughout the 

European gas system. Additional LNG imports to Ireland during a Russian supply shock would likely result 

in reduced pipeline imports to Ireland from GB. This would occur because: 

• LNG imports to Ireland may result in a lower gas price in Ireland relative to other European 

markets. As such, flows of gas may be redirected away from Ireland and towards other European 

markets who would be willing to pay more for exports of gas from GB to avoid the potential for 

demand disruption. 

• Cooperation agreements with the EU and/or the UK (potentially including agreements to mitigate 

the impact of disruption to Russian gas imports) may require Ireland to share any benefits 

associated with access to global LNG markets.22 In practice, this would amount to a requirement on 

Ireland to reduce its pipeline imports of gas from GB as scare supplies of gas are shared between 

affected countries. 

——————————————————————————————————————————————————— 

22 EU ‘pain sharing’ requirements may explicitly prevent a situation whereby Ireland avoids all unserved gas demand thanks to its 

access to LNG markets while other markets (e.g., Germany) suffers high levels of unserved gas demand. For example, the EU 

Energy Purchase Platform has been established for the common purchase of gas, LNG, and hydrogen (see europa.eu).  

https://ec.europa.eu/commission/presscorner/detail/en/QANDA_22_1937
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We discuss the quantitative findings from our appraisal of the LNG import terminal during the disruption to Russian 

gas supplies below. 

Quantitative findings 

We find that the introduction of an LNG terminal to Ireland can mitigate 0.65 TWh of unserved gas demand from 

I&C consumers across the modelled year.  

This fall is driven by the introduction 3 bcm23 (33 TWh) of LNG imports to Ireland. However, over the same period, 

pipeline imports of natural gas from GB to Ireland fall by 2.9 bcm (32 TWh). The net effect is a 0.1 bcm (1 TWh) 

increase in total gas imports to Ireland relative to the Russian disruption central scenario without any mitigation.  

The reduction in pipeline imports from GB occurs due to the impact of LNG imports on the Irish wholesale gas 

price. We find that LNG imports drive down the wholesale price in Ireland. This leads to European gas supplies 

being redirected away from Ireland to other European markets where the wholesale gas price remains high. We 

observe a higher level of net gas exports from GB to the rest of Europe. Constrained gas supplies will generally flow 

to the European markets which are most impacted by the disruption.  

This finding supports the theory that gas consumers across Europe can benefit from the introduction of new gas 

infrastructure developed elsewhere. In other words, due to the interconnectivity of European markets, no one 

country can monopolise the benefits of new import facilities. European consumers benefit to some extent from the 

introduction of an LNG terminal to Ireland. But conversely, Irish consumers may benefit from the introduction of 

additional LNG infrastructure developed elsewhere in Europe.24 

6.3.2. Appraisal of the strategic gas storage mitigation option 

Qualitative discussion 

Before outlining our quantitative findings, we discuss how strategic gas storage might be expected to impact on the 

Irish energy system during the Russian supply shock. 

In Section 0 we found that strategic gas storage can help mitigate against technical disruptions to imports of gas 

from GB, largely due to the gas held in store at the start of the shock period.25 We expect that strategic gas storage 

will have a more limited impact when faced with constrained global gas supplies.  

This is because we expect that pipeline import flows of gas from GB are likely to balance out against any 

injections/withdrawals made from the strategic gas store. This view follows a similar logic to that outlined in Section 

6.3.1 regarding the strategic LNG facility: 

• Gas withdrawals from the strategic storage facility in Ireland are likely to lower the Irish wholesale gas price. 

Due to the fall in price, we would expect that some pipeline gas flows from GB would be redirected away 

from Ireland and towards other European markets where the gas price remains higher. 

• Gas injections into the strategic storage facility are likely to increase the Irish wholesale gas price. Due to 

the increase in price, we would expect that some pipeline gas flows would be redirected away from other 

higher priced markets to Ireland.  

A key difference between the strategic storage facility and the LNG facility is that the storage facility does not lead 

to a substantial aggregate increase in the volume of gas available to Irish or European consumers.  

——————————————————————————————————————————————————— 

23 Billion cubic metres. We present global supplies, imports, and exports of gas in both bcm and TWh. We have assumed a 

conversion of 1bcm of natural gas equals 11.11 TWh of energy throughout this report. 

24 However, additional LNG import infrastructure across Europe may also reduce some of the protection enjoyed by Irish gas 

consumers due to their proximity to the GB gas market. For example, additional LNG import infrastructure in continental Europe 

may increase greater competition for LNG supplies which otherwise would flow to GB. 

25 We assume that the storage facility must be 80% full at the start of December. This reflects a conservative application of the 

European Commission’s proposal for EU gas storage to be filled to 80% of capacity by November 1 of 2022 and to 90% of 

capacity by November 1 each year from 2023 
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Quantitative findings 

We find that strategic gas storage has no material impact on unserved gas demand in Ireland during the Russian 

supply disruption. As noted above, this finding is explained by the interaction between the gas storage facility and 

pipeline imports that are available from GB.  

In the case of gas withdrawals from storage: 

• 0.16 bcm (1.8 TWh) of gas is withdrawn from the strategic gas storage facility and into the Irish 

transmission system during the first 93 days of the Russia supply disruption. 

• Over the exact same period, pipeline gas imports from GB fall by approximately 0.16 bcm (1.8 TWh). 

In the case of gas injections into storage: 

• 0.23 bcm (2.5 TWh) of gas is injected into the strategic gas storage facility from the Irish transmission 

system between days 94 and 306 of the Russia supply disruption. 

• Over the exact same period, pipeline gas imports from GB increase by approximately 0.23 bcm (2.6 TWh). 

The net effect of these trends is that that the storage facility does not drive a material change in the total annual 

volume of gas available to Irish consumers. 

As with the LNG import terminal, we find that the strategic storage facility can generate further benefits for 

consumers elsewhere in Europe. This is because the storage facility frees up additional gas supplies during the 

most constrained winter months by reducing the volume of pipeline gas imports to Ireland. This gas can then be 

consumed in other European markets, reducing the risk of demand disruption. The additional volume of gas 

demand in Ireland required to fill the storage facility poses less of a burden on other consumers, as the European 

gas system is generally less supply-constrained during the summer months. The net impact is that unserved I&C 

gas demand across Europe falls by 7.8 TWh (3%).  
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ANNEX A: LONG-LIST OF MITIGATION OPTIONS 

Long-list of gas mitigation options 

The long-list of all gas-mitigation options reviewed for this report is presented in Table A.1 below. The rationale for 

whether the option is short-listed for further review or not is also outlined. 

Table A.1: Long-list of gas mitigation options and short-listing decisions 

Option Short-

listed? 

Rationale for short-listing decision 

Fixed LNG 

terminal 

(commercially 

operated) 

No • Commercial operation is likely to result in the importation of fracked gas to 

Ireland.26 This would be in contradiction to the Government’s opposition to the 

use of natural gas produced from fracking.27 

• The additional energy requirements associated with LNG relative to natural gas 

supplies (including liquefication, transport, and re-gasification) mean that the 

embedded emissions in LNG can exceed that of natural gas.28 

• As storage stocks would be driven by market fundamentals, there would be no 

guarantee that stored gas volumes would be sufficient to cover a security of 

supply shock. This risk could be partially mitigated by requiring the LNG facility to 

hold a minimum volume of LNG in reserve to meet any emergent security of 

supply risks. 

Fixed LNG 

terminal 

(operated as a 

back-up 

facility29) 

No • Low utilisation would imply a high cost per unit of gas imported. 

• There is a risk that the terminal could become a stranded asset if/when the 

security of supply risk has been mitigated through other means. 

• The risk of importing fracked gas would be limited to periods in which the back-

up facility is utility. 

Floating LNG 

terminal 

(commercially 

operated) 

No • A floating LNG terminal could be leased for a limited number of years with the 

terminal being transported elsewhere at the end of the leasing period. 

• Commercial operation is likely to result in the importation of fracked gas to 

Ireland. This would be in contradiction to the Government’s opposition to the use 

of natural gas produced from fracking. 

• The additional energy requirements associated with LNG relative to natural gas 

supplies (including liquefication, transport, and re-gasification) mean that the 

embedded emissions in LNG can exceed that of natural gas. 

• As storage stocks would be driven by market fundamentals, there would be no 

guarantee that stored gas volumes would be sufficient to cover a security of 

supply shock. This risk could be partially mitigated by requiring the LNG facility to 

hold a minimum volume of LNG in reserve to meet any emergent security of 

supply risks. 

Floating LNG 

terminal 

(operated as a 

back-up facility) 

Yes • Leasing a floating LNG terminal would enable security of supply benefits to be 

delivered without committing to a long-term dependence on gas while also 

reducing the risk of stranded assets. 

• The risk of importing fracked gas would be limited to periods in which the back-

up facility is utility. 

——————————————————————————————————————————————————— 

26 We note that the Office of the Attorney General concluded in 2021 that it is not possible for Ireland under the European 

Treaties or EU Directive to ban the import into Ireland of fracked gas (available on gov.ie). Even if legally viable, it may be 

extremely difficult in practice to isolate fracked gas within global LNG supply chains. For example, the majority of US gas 

production is from fracking with injection into transportation infrastructure before it is exported. Restricting fracked gas would 

effectively mean banning US LNG imports, which would restrict imports from one of the largest and most reliable sources of 

LNG. 

27 DECC (2021) ‘Policy Statement on the Importation of Fracked Gas’, available on gov.ie 

28 For example, the UK North Sea Transition Authority has estimated that LNG imports into GB are on average over double the 

emission intensity of UK gas production and pipeline gas imports from Norway. Available on nsauthority.co.uk 

29 We assume that a back-up facility would only operate during periods in which there is a material risk of demand disruptions. 

https://www.gov.ie/en/publication/f3774-policy-statement-on-the-importation-of-fracked-gas/
https://www.gov.ie/en/publication/f3774-policy-statement-on-the-importation-of-fracked-gas/
https://www.nstauthority.co.uk/the-move-to-net-zero/net-zero-benchmarking-and-analysis/natural-gas-carbon-footprint-analysis/#gas_footprint


 

29 

 

Option Short-

listed? 

Rationale for short-listing decision 

Gas storage 

facility 

(commercial) 

No • Commercial operation of a gas storage facility could impact on the future role of 

natural gas in the energy sector, potentially undermining Ireland’s low carbon 

trajectory. 

• As storage stocks would be driven by market fundamentals, there would be no 

guarantee that remaining volumes in store would be sufficient to cover a security 

of supply shock. 

Gas storage 

facility (operated 

as a back-up 

facility) 

Yes • As a back-up storage facility would only be used in the event of a shock, it would 

have a minimal impact on the future role of gas in the energy sector. 

• Retaining gas in store would provide a stronger guarantee of the availability of gas 

in the event of a security of supply shock. 

Additional gas 

interconnector 

No • A new gas interconnector may lock Ireland into a high-gas energy market. This 

may have an adverse impact on the Government’s long-term decarbonisation 

targets.  

• However, it is possible that a gas interconnector could also be re-purposed as a 

zero carbon (e.g., hydrogen) gas carrier. 

• Additional gas interconnection may not provide mitigation against a correlated 

gas supply shock across North-West Europe 

Additional gas 

reserves from 

existing 

exploration 

licences 

No • Additional domestic production of natural gas above forecasted demand could 

result in Ireland being locked into a high-gas energy market.  

• There is an unknown volume of potential additional natural gas discoveries which 

may not be sufficient to provide substantial levels of mitigation. 

Indigenous 

renewable gas 

production and 

green hydrogen 

Yes • Renewable gas production would allow for low-carbon diversification of gas 

supplies.  

• On its own, renewable gas and hydrogen production may be insufficient to 

mitigate a significant shock event. We therefore only include these options within 

a gas mitigation package.  

Demand 

response in the 

gas sector 

Yes • Demand response from I&C consumers can help shift demand away from periods 

when there are supply constraints. 

• Unlikely to provide sufficient mitigation for significant shock events on its own. 

Therefore, we only included this mitigation option as part of a gas mitigation 

package. 

Source: CEPA analysis 
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Long-list of electricity mitigation options 

The long-list of all electricity-mitigation options reviewed for this report is presented in Table A.2 below. The 

rationale for whether the option is short-listed for further review or not is also outlined. 

Table A.2: Long-list of electricity mitigation options and short-listing decision 

Electricity 

Mitigation 

Option 

Short-

listed? 

Rationale for short-listing decision 

Additional 

electricity 

interconnection 

Yes • Additional interconnection could help to mitigate security of supply shocks, while 

bringing wider benefits to RES integration and social welfare.  

• Additional interconnection may offer less protection against correlated shocks 

(e.g., a period of correlated low wind generation across Europe). 

Additional 

electricity 

storage – 

pumped hydro 

Yes • If a suitable site can be identified, pumped hydro could act as a source of energy 

storage, providing flexibility to support additional renewable generation. While not 

perfectly suited to long-duration shock events, the flexibility provided could help 

to alleviate relatively small but sustained electricity supply shocks by profiling 

demand to periods of high-RES output. 

Additional 

conventional 

generation 

capacity – gas-

fired generators 

No • The mitigation option would be less effective against power sector risks resulting 

from the unavailability of gas supplies. 

Additional 

generation 

capacity – 

(dispatchable) 

low-carbon (e.g., 

biomass, etc.) 

Yes • While the level of additional capacity able to be deployed by 2030 may be 

relatively low, the provision of additional dispatchable capacity and diversification 

away from gas-fired power stations could help to mitigate the risks observed in 

the electricity sector.  

Demand side 

response (DSR) 

Yes • While DSR may not be able to deliver sufficient mitigation for a long-sustained 

shock in isolation, the additional flexibility provided may help to mitigate relatively 

small but sustained electricity supply shocks by profiling demand to periods of 

high-RES output, particularly if combined with other sources of flexibility. 

• Additional DSR could also provide wider benefits, including additional flexibility to 

support RES penetration. 

• We include additional DSR in an electricity mitigation package alongside an 

increase in battery capacity. 

Additional 

electricity 

storage – 

batteries 

Yes • As with DSR, additional battery capacity would provide limited mitigation of a 

long-sustained shock on its own, but it may help to mitigate relatively small but 

sustained electricity supply shocks by profiling demand to periods of high-RES 

output, particularly if combined with other sources of flexibility. 

• Additional battery capacity could also provide wider benefits, including additional 

flexibility to support RES penetration. 

• We include additional battery capacity in an electricity mitigation package 

alongside an increase in DSR. 

Increased 

secondary fuel 

storage at 

natural gas 

power stations 

Yes • Secondary fuel can provide relatively high additional capacity which is readily 

deployable in comparison to other options. 

Conversion of a 

gas-fired power 

plant to 

hydrogen  

Yes • Consistent with the CAP and could provide sizeable low-carbon dispatchable 

generation. However, not yet operating commercially and there are uncertainties 

with respect to deployment potential and development timelines.  

Source: CEPA analysis 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

UK 

Queens House 

55-56 Lincoln’s Inn Fields 

London WC2A 3LJ 

 

T. +44 (0)20 7269 0210 

E. info@cepa.co.uk 

 

www.cepa.co.uk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Australia 

Level 20, Tower 2 Darling Park 

201 Sussex Street 

Sydney NSW 2000 

 

T. +61 2 9006 1308 

E. info@cepa.net.au 

 

www.cepa.net.au 

 

 

http://www.cepa.co.uk/
http://www.cepa.net.au/

