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The world confronts an existential challenge 
in responding to climate change, resulting in 
an urgent need to reduce greenhouse gas 
emissions from all sectors of the economy. 
At the same time, there is growing concern 
throughout the world with ensuring energy 
security. In response, a rapid transition is 
necessary to reduce dependence on fossil 
fuels. While there will certainly be increased 
reliance on renewable energy, other low-
carbon technologies will also likely play 
a significant role. The trajectory for this 
technology transition is very uncertain. 

Nuclear power provides a significant portion 
of the world’s low-carbon electricity, and 
it is widely recognized that the ongoing 
contribution from existing nuclear power plants 
will be essential to achieve carbon-reduction 
targets over the next decade or longer. 

Many companies in the United States and 
around the world are pursuing development of 
advanced reactor technologies and targeting 
demonstration and deployment in coming 
years. The vendors claim that the new designs 
offer improved safety, lower cost, shorter 
construction times, and increased operational 
flexibility over existing reactors. For some 
technologies, there is also the potential for 
higher thermal efficiency, higher-temperature 
operation (opening opportunities for process 
heat applications), greater fuel utilization, 
stronger security, improved proliferation 
resistance, and reduced need for regulatory 
constraints on deployment. If achieved, these 
outcomes would be significant, with the result 
that advanced reactors could be an important 
component of our energy future.

All promoters of technologies to reduce GHG emissions 
make optimistic claims for the effectiveness and viability 
of what they are selling. The companies promoting SMRs 
are no different and, with this proviso in mind, it is useful 
to consider the technology and economic uncertainties of 
the energy transition and the approach to SMRs in other 
countries.
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In this context, the deployment of one or two SMRs 
would have little impact. If SMRs were to provide a 
significant proportion of the country’s zero-carbon 
baseload generation capacity, then a sizeable fleet of 
them would be required. 

Identifying the optimum size of an SMR fleet can only be 
done when the costs of SMRs and the costs of alternative 
backup approaches are known with reasonable certainty.

The Academy has long been concerned at the lack of 
a high-level plan showing how Ireland will achieve the 
required transformation of the energy sector. Such a plan 
is needed to:

	\ Provide a summary of the projects and 
programmes that will transform the country’s 
generation, transmission and distribution systems 
by 2050.

	\ Identify other assets needed for the future 
including long duration energy stores, synchronous 
compensators and interconnectors.

	\ Estimate the overall costs of these investments 
and their likely impact on the price of electricity for 
consumers.

	\ Analyse the combined effect of these electricity 
prices and improved energy efficiencies on 
consumers’ energy costs.

The very large renewables targets in current policy do not 
constitute a plan. Completing the energy transition will 
depend on societal acceptance of the developments that 
will be required including multiple large power generation 
and transmission line projects. It will also require 
considerable investment by businesses, households and 
individuals in building upgrades and heat pumps. A clear 
national plan with broad political support is an essential 
prerequisite.
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5.	 SUMMARY AND CONCLUSIONS
1.	 In 2022, 53% of Ireland’s GHG emissions were 

energy related. If the net zero target for 2050 is 
to be met, then the energy sector will have to 
be transformed and, in doing this, electricity will 
become the dominant energy vector.

2.	 This could require a sixfold increase in 
renewable electrical energy from 12.9 TWh in 
2022 to 80 TWh in 2050.

3.	 Current Government targets envisage the 
installed capacity of renewable generation 
increasing tenfold from 5.4 GW in 2023 to 
54.0 GW by 2050.

4.	 Ireland’s energy security exposure increased 
substantially as the Kinsale gas field was 
depleted and as our dependence on imported 
natural gas grew. Fortunately, this exposure 
hasn’t resulted in major disruptions to the 
country’s energy supply.

5.	 In 2050, however, the dependence on 
renewables for 100% of our energy supply will 
expose the country to the certain risk of energy 
shortages when large weather systems result 
in simultaneous and protracted periods of calm 
over Ireland and much of north-west Europe, 
particularly in winter. These periods can range 
from several days to several weeks.

6.	 To cater for these situations, Ireland will need 
a second set of zero-carbon generation assets 
with an aggregate dispatchable capacity in the 
order of 12 GW to backup the planned 54 GW of 
renewable capacity which would not be able to 
meet our needs at such times. By comparison, 
the aggregate capacity of the existing fleet 
of non-renewable generation assets is 6 GW 
implying a doubling in thermal generation 
capacity in just 26 years. 

7.	 These zero-carbon backup generation assets 
will need strategic stocks of green fuels. The 
focus in national energy policy to provide green 
fuels is on hydrogen. A 30-day stock would 
equate to 13.2 TWh. This could be achieved 
by storing 0.4 million tonnes of hydrogen (or, 

alternatively, 2.5 million tonnes of ammonia). 
To the extent that other LDES technologies 
or interconnection can contribute to the zero-
carbon backup capacity needed, the figures of 
12 GW and 13.2 TWh would reduce. 

8.	 There are many uncertainties as to whether a 
backup strategy based on green hydrogen can 
be delivered by 2050 and there are, as yet, no 
estimates of the potential capital costs.

9.	 Given the risk that the domestic renewables 
options currently being considered might not be 
capable of providing the reliability (or security of 
supply) the country needs, the only other source 
of backup energy is from interconnection with 
other grids, notably Britain and France.

10.	 However, it is likely that these grids will not be 
able to meet Ireland’s requirements for energy 
imports at times when our own renewables 
are not sufficient. The completion of ongoing 
analysis by EirGrid is needed to definitively 
assess this risk.

11.	 Elsewhere, small modular nuclear reactors 
(SMRs) are being developed with a generating 
capacity similar in size to that of the largest 
generating units in the country currently 
(378 MW). 

12.	 The SMR approach has its own uncertainties 
but plans underway in the UK, Canada, the US 
and in many other countries will address these 
uncertainties over the coming decade and, by 
the mid-2030s, we will know whether SMRs can 
deliver on their promise or not. This is similar 
to the likely timescale to commercialise floating 
offshore wind. 

13.	 If they can - and if it turns out that SMRs would 
be a worthwhile accompaniment to renewables 
- then we will only have 15 years to introduce 
SMRs at scale in Ireland. If the country isn’t 
prepared to deploy SMRs by the mid-2030s, 
then the attainment of the net zero energy 
objective by 2050 might not be possible.
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14.	 Against this background - and notwithstanding 
the prohibitions in law on nuclear fission in 
Ireland - it is important that work commences 
now to,

	d Evaluate the potential of SMRs,

	d Inform a national discussion on the 
possible introduction of SMRs into the 
energy mix and, if approved at a policy 
level,

	d Prepare for the possible deployment of 
SMRs at scale.

15.	 This work should inform the preparation of 
a national plan showing how the country’s 
generation, transmission and distribution 
systems will be transformed by 2050. This 
plan needs to detail the technical options and 
their scales, the aggregate capital investment 

required, and the key environmental and major 
accident risk exposures, so that an informed 
decision can be taken as to how Ireland will 
backup its renewable energy sector at times 
when renewable sources are not available. 
Critically, also, this work must estimate the likely 
future price of electricity and the overall costs for 
consumers of energy services, notably heating 
and transport.

16.	 In addition to a range of technical uncertainties, 
there are also large uncertainties about the 
economics of all of the approaches to deliver a 
net zero energy sector. It is important, therefore, 
that the SMR option is not rejected at this stage 
based on a perception that nuclear might be too 
expensive. When all of the costs of the energy 
transition are known, it might not be.
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APPENDIX 1 - ENERGY AND POWER REQUIREMENTS IN IRELAND IN 2050

The thinking and analysis behind the commentary in this 
report is set out below under seven headings:

	\ Energy in Ireland, 2022

	\ IEA World Energy Report, 2023

	\ Security of Energy Supply

	\ Projection of energy and power requirements in 
Ireland to 2050

	\ Additional electricity demand for backup by green 
hydrogen

	\ Limitations of current battery technology for LDES

	\ Conclusions

Energy in Ireland, 2022 
In 2022, Primary Energy Requirement (PER) in Ireland was 167.0 TWh and Total Final Energy Consumption (TFEC) was 
140.3 TWh (Table 4).

ktoe TWh % of PER

Primary Energy Requirement 14,365 167.0 100%

Oil 6,911 80.4 48%

Natural Gas 4,471 52.0 31%

Wind 964 11.2 7%

Other renewables 899 10.5 6%

Coal 727 8.5 5%

Peat 223 2.6 2%

Non-Renewable Waste 148 1.7 1%

Electricity 22 0.3 0%

Total Final Energy Consumption 12,069 140.3 84%

Table 4:	  Summary Energy Balance 2022, SEAI
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In 2022, electricity generated from renewable sources accounted for only 7.7% of Primary Energy Requirement – 12.9 TWh 
from the total of 167.0 TWh (Table 5).

Renewable source Energy % of PER

Wind 11.2 TWh 6.7%

Solar 0.01 TWh 0.0%

Hydro 0.7 TWh 0.4%

Other Renewable 1.0 TWh 0.6%

Total renewable electricity 12.9 TWh 7.7%

Table 5: 	 Electricity from renewables in 2022, EirGrid

In terms of Total Final Energy Consumption, electricity accounted for 21.9% with the major part generated from fossil fuels 
(Figure 1).

Figure 1:	 Summary of Final Energy Consumption by energy source 2022, SEAI

Ireland’s energy related GHG emissions are a function of the country’s Primary Energy Requirement.

Achieving net zero by 2050 will require the electrification of many activities, notably heating and transport. Because of the 
greater efficiencies of, for example, heat pumps and electric vehicles (by comparison to conventional fossil fuel boilers and 
petrol / diesel vehicles), electrification will reduce energy demand. 

Energy demand will also be reduced by the elimination of energy transformation losses (22.5 TWh in 2022) as fossil fuel 
generation capacity is replaced by renewables.35 

However, there will be drivers which will increase energy demand (Table 6).

Drivers that will decrease Primary Energy Requirement Drivers that will increase Primary Energy Requirement

	f Renewable generation

	f Electrification of heating

	f Electrification of transport

	f Modal shift to public transport

	f Insulation

	f More data centres

	f Population growth

	f Production of hydrogen for backup generation

Table 6:	 Drivers of future changes in Ireland’s Primary Energy Requirement 

35	 This accounts for most of the difference of 26.7 TWh between PER and TFEC shown in Table 4.

Transport

Industry

Commercial
Services

Residential

Public
Services

Agriculture

Fisheries

Bubble Plot Summary of
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This is a visual summary of Final Energy Consumption in SEAI’s 2022 National Energy Balance. The area of each circle is proportional to the relevant energy
consumption. The values under each circle are the relevant energy in units of TWh (Terawatt-hours) and its percentage value of total final energy consumption.
Energy values of less than 0.1 TWh are not shown. A fuller description of SEAI’s 2022 National Energy Balance, along with key insights, can be found at
www.seai.ie/NationalEnergyBalance. SEAI would like to thank the organisations, agencies, energy suppliers and distributors that provided data towards the
Energy Balance.
*NRW – Non-renewable waste
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Figure 4: 	 Location of Civil Nuclear Sites nuclear power plants in Britain
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Generator Fuel / type MEC Connection Date

16 West Offaly Power Peat 141 MW 2005

17 Edenderry Power Peat 121.5 MW Pre 2000

18 Edenderry Peaking OCGT 116 MW 2010

19 North Wall (5) Gas / DO 109 MW Pre 2000

20 Lough Ree Power Peat 94 MW Pre 2000

21 Aghada (11) Gas / DO 90 MW Pre 2000

22 Aghada (12) Gas / DO 90 MW Pre 2000

23 Aghada (14) Gas / DO 90 MW Pre 2000

24 Tarbert (1) HFO 54 MW Pre 2000

25 Tarbert (2) HFO 54 MW Pre 2000

26 Tawnaghmore Peaking 1 OCGT 52 MW 2003

27 Tawnaghmore Peaking 2 OCGT 52 MW 2003

28 Rhode PCP (1) Distillate 51.8 MW 2004

29 Rhode PCP (2) Distillate 51.8 MW 2004

30 Kelwin (KZ3) Diesel 2 MW Jul-18

Total 6,028 MW
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France EU average Ireland
2018-S2 0.0446 0.0590 0.0814

2019-S1 0.0494 0.0559 0.0816

2019-S2 0.0479 0.0514 0.0790

2020-S1 0.0524 0.0467 0.0757

2021-S1 0.0543 0.0580 0.0993

2021-S2 0.0745 0.0993 0.1703

2022-S1 0.0900 0.1551 0.2270

2022-S2 0.0883 0.1880 0.2861

2023-S1 0.0881 0.1338 0.2175
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