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What is the system value of nuclear 

power in terms of maintaining the 

security of electricity supply during 

decarbonisation?

What specific risks to energy security 

may arise along the nuclear supply 

chain and how can they be mitigated?



In the News:

Jillian Ambrose, The Guardian, 22 July 2021

Jim Pickard and Nathalie Thomas, Financial Times, 25 July 2021



What is Energy Security?

The Three Perspectives:

1. Sovereignty: risks are viewed as arising from the disruptive actions of external and/or 

malicious actors and managed by asserting control over energy systems either actively or by 

engagement with multinational institutions;

2. Robustness: risks are regarded as either technical or natural in essence ςand therefore 

quantifiable ςand so regulated via system planning and reducing exposure to the failure of 

critical assets and/or infrastructures;

3. Resilience: risks stem from the unpredictable behaviour of increasingly complex energy 

systems and so are equally uncertain, thus security is derived by ensuring systems have the 

capacity to withstand and recover from a diverse array of disturbances and interruptions.

Source: A. Cherp & J. Jewell, The Three Perspectives on Energy Security: Intellectual History, Disciplinary Roots 
and the Potential for Integration, Current Opinion in Environmental Sustainability, (2011)



Potential Threats to Electricity Security

1. Advancing Electricity Grid Decentralisation

2. Declining/Stagnating Nuclear Capacity

3. Geopolitical Tension(s)

4. Growing Demand for Electricity arising from the Electrification of New Sectors

5. Heightened Stringency of Decarbonisation Legislation

6. Increasing Share of Weather-Dependent Renewables in Total Generation

7. More Frequent Extreme Weather Events

8. Targeted and Sophisticated Cyberattacks



Energy Security Risks Specific to the Nuclear Supply Chain

1. Before Construction, Following Completion of Contracts

2. During Construction

3. Operational Phase

4. Uranium Supply

5. Uranium Conversion and Enrichment

6. Fuel Fabrication

7. Services/Maintenance/Decommission



Concluding Remarks:

It is clear that nuclear new build significantly enhances energy security, 

increasing both the robustness and the resilience of electricity systems as 

well as reducing exposure to imported fossil fuels. The potential 

vulnerabilities of host countries to nuclear-specific supply risks to energy 

security are limited and can be managed using existing mechanisms ςnot 

least the acute negative reputational impact a vendor would incur in so 

competitive a market in the face of intentional disruption.

Policy Recommendations:

1. Promote and Preserve a Diverse, Low-Carbon Generation Mix

2. Ensure that Energy System Planning is Integrated, Long-Term, and 

System-Level

3. Stimulate the Nuclear Export Market
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Nuclear Power: Clean, Safe, Firm

GHG Emissions Death Rate

Source: https://ourworldindata.org/safest-sources-of-energy



UK Nuclear and Energy 
Security

Lincoln Hill, Director of Policy and External Affairs

Nuclear Industry Association



UK electricity mix ïJune



June Power Imports



Nuclear Fleet Retirement



UK Situation

ÅRising imports

ÅRising variability

ÅShrinking firm power base

ÅRising grid emissions

ÅShrinking system power margins

ÅNuclear is only option that is clean, 

reliable and sovereign

ÅSolution: plan in place by 2024 to get at 

least 10 GW of nuclear by early 2030s





CLIMATE CHANGED

ADDRESSING CLIMATE CHANGE IMPACTS AND 
MITIGATION WITH NUCLEAR ENERGY 

July 2021



TerraPraxis / Repowering Coal Fleets

Goals: Prosperity and Decarbonization 

Å Philanthropically funded non-profit, with offices in US and UK

Å Founded to develop and deploy climate-scale solutions for hardest-to-abate sectors

Å Enabling rapid decarbonization, building prosperity and social justice

Å Advanced heat sources (fission, fusion, geothermal)

Å Producing cost competitive carbon-neutral fuels for shipping and aviation

Å Flexible power generation to complement renewables

Å Coal plant repowering 

Å Creating a $500B market for advanced reactors in the US

Å Major contribution to de-risking the clean energy transition

Å Profound social, economic, and environmental justice benefits

Å Global outreach campaign to include Clean Energy Ministerial and COP26 

Å Phase 1 underway ($1.4 million) March 2021 ïMarch 2022

ABOUT TERRAPRAXIS



TerraPraxis / Repowering Coal Fleets

Effects of heatwaves on nuclear power plants

http://www.staffanqvist.com/


TerraPraxis / Repowering Coal Fleets

Capacity factors
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TerraPraxis / Repowering Coal Fleets

Heatwaves reduce availability of all generation types 



TerraPraxis / Repowering Coal Fleets

Heatwave effects in France
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For France specifically, which with 
its many inland river-sited plants 
has been the worst hit country, 
the corresponding figure is 
approximately 0.15%.

Outside of France, the majority of 
nuclear power plants are located 
on less sensitive rivers, large lakes 
or at the coast, so the relative 
impact of heat-wave curtailment 
is significantly smaller.



TerraPraxis / Repowering Coal Fleets

Heatwave effects in Europe
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Curtailment of nuclear power during 
heat waves is not a result of safety 
considerations. 

Curtailment primarily occurs at river 
sited plants and are due to 
environmental limitations in the 
allowed temperature at which 
cooling water can be returned to a 
river.

Curtailment of nuclear power due to 
periods of extreme heat has had the 
effect of reducing European nuclear 
power output by approx. 0.1% since 
the year 2000. 



TerraPraxis / Repowering Coal Fleets

Capacity factor duration curve for low carbon sources during 
2018 heat wave in France 
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Addressing the Risks of 
Failing to Decarbonize



TerraPraxis / Repowering Coal Fleets

Rates of wind and solar deployment: Until now, all signs have 
ǇƻƛƴǘŜŘ ǘƻ ŀ άƘƻŎƪŜȅ ǎǘƛŎƪέ ƎǊƻǿǘƘ ŎǳǊǾŜ



TerraPraxis / Repowering Coal Fleets

!ǎ ƳƻǊŜ ǇǊƻƧŜŎǘǎ ŀǊŜ ŘŜǇƭƻȅŜŘ ƛƴ ŀ ǊŜƎƛƻƴΣ ǘƘŜ άƘƻŎƪŜȅ ǎǘƛŎƪέ ƛǎ 
very likely to turn into a S-curve



TerraPraxis / Repowering Coal Fleets

COST-COMPETITIVE COAL PLANT REPOWERING

Repowering coal fleets via a fast, repeatable system resulting in 

carbon negative plants that are cheaper to operate than before ï

with no emissions.



FINISHED PRODUCT AND SUBSEQUENT OPPORTUNITIES



TerraPraxis / Repowering Coal Fleets




