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3rd Forum Climate Energy Security Nexus: Electricity Sector Resilience 

Ad hoc Expert Group on CC: 

Assessment of the Vulnerability 

of NPPs and Cost of Adaptation 
 

 9 NEA countries: Austria, 
Canada, Czech Republic, 
Finland, France, Germany, 
Korea, Spain, US + IAEA, EC, 
IEA, OECD/ENV + consultation 
with industry 

 Cost impact of CC on operation 
of NPPs and cost of adaptation 
measures 

 Impact of extreme weather 
events on NPP operation & 
safety (case studies): Heat 
waves, droughts, floods, storms, 
ice storms, frazil… 

 Energy-Water nexus: cooling 

 Regulations & policies 
(environment and safety) 

 Security of energy supply 
aspects 2 

NEA Project (2013-2014) 



3 

Impact of Extreme Weather Events 

3rd Forum Climate Energy Security Nexus: Electricity Sector Resilience 



Floods (France, 1999, US 2011) 
December 1999: Major storm, 

combined with high tides, led 

to partial flooding of the Le 

Blayais NPP (France) 

 

Measures requested by the 

Safety Authority following this 

event: 
 Increase height of flood barriers 

(dykes) 

 Ensure water-tightness of NPP 

basement 

 Improve weather alert system 

June 2011: severe flooding from the 

Missouri river. 

 
 Robust flood barriers requested by the 

Regulator. 
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3rd Forum Climate Energy Security Nexus: Electricity Sector Resilience 
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Drought (Europe 2003-12, US, 2012) 

3rd Forum Climate Energy Security Nexus: Electricity Sector Resilience 



Other extreme weather events 
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Storms 

Forest fires 
Frazil 

Ice storms 

3rd Forum Climate Energy Security Nexus: Electricity Sector Resilience 
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How to evaluate the cost? 

• Loss of output 

(GWh) due to cooling 

water constraints 

• Data available from 

IAEA annual reports. 

• Figure on the left for 

European reactors, 

comparison between 

2003 (heat wave) and 

2004. 

3rd Forum Climate Energy Security Nexus: Electricity Sector Resilience 
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 Guidelines (e.g. siting), safety 

standards, regulations 

 

 Design (e.g. taking into 

account CC risks) 

 

 Technology (e.g. cooling 

technologies) 

 

 Planning and plant 

management (e.g. based on 

demand forecast, outage 

planning) 

 

 

Dealing with CC in the nuclear sector 

3rd Forum Climate Energy Security Nexus: Electricity Sector Resilience 
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Example of case study: Finland 

 Olkiluoto NPP: 
 Measures to prevent blockage (by snow) of air 

intakes of heating, ventilation and emergency 

diesel generators 

 OL3: heating of air intakes 

 Pumping “warm water” upstream of cooling 

water intake to prevent frazil ice formation 

  Loviisa NPP: 
 Construction of air cooling system 

(tower) to supplement sea cooling in 

case of frazil ice or other pbs with sea 

water 

 Heating water intake grids to prevent 

frazil or pumping warm water upstream 

 Study on building deep water intake in 

case of high sea temperatures (possibly 

economical in the future) 

Adaptation Measures in Finnish NPPs 
(TVO/Pekka Viitanen, Fortum/Reko Rantamäki, FMI/ Pekka Alenius, Hilppa Gregow,  

Milla Johansson, Pauli Jokinen, Kirsti Jylhä, Hanna Mäkelä, Seppo Saku, Aalto U./S. Syri) 

Case study to be included in NEA Study Report, together with case studies for Canada, US, France, Spain (publication 2014) 


