
Climate Change Impacts 
and Nuclear Energy 

Supply: 

Evidence, Uncertainty and Research Needs

Plamen Mishev, UNWE 
Milkana Mochurova,IE-BAS

WORKSHOP “CLIMATE CHANGE IN SOUTH EASTERN 
EUROPE III: CAUSES, IMPACTS, SOLUTIONS”

GRAZ, 18-19.09.2008



Contents

Overview of direct impacts on energy supply
Impacts on nuclear energy
Overview of indirect impacts
Research needs and conclusion



Direct impacts
Mechanisms of Climate Impacts on Various Energy Supplies in the U.S. 



Direct impacts 2
Mechanisms of Climate Impacts on Various Energy Supplies in the U.S. 

Source: CCSP, 2007



Impacts on nuclear energy
Water availability and cooling

1 kWh – 95 l water
5.5 ° C ↑ – 3-4% ↓ in power output of a gas turbine

Floods from rivers, precipitation
Leakage from groundwater
Other – ice intake, biological fooling, salt
Low temperatures
High temperatures
Storms – energy infrastructure



IAEA database
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Research projects

Technical Research Centre of Finland, 
Finnish Meteorological Institute 2007-2009

frequency (return periods and probabilities) of extreme 
weather conditions, combinations of dangerous 
weather events in Finland, occurrence in the future 

CLAVIER project, 6th FP, 2007-2009
economic impacts of climate change on nuclear 
energy production in Bulgaria based on climate 
projections with very high detail 



Indirect impacts

Source: CCSP, 2007, p. 82



Overview of knowledge in the U.S.

Indirect Effect
On Energy Systems

From
Climate Change

From Climate
Change Policy

On energy planning and
 investment Very limited Considerable literature

On technology R&D and
 preferences Very limited Considerable literature

On energy supply
institutions Very limited Limited

On energy aspects of
regional economies Very limited Some literature



Overview of knowledge in the U.S.

Indirect Effect
on Energy Systems

From
Climate Change

From Climate
Change Policy

On energy prices Almost none Considerable literature

On energy security Almost none Very limited

On environmental
emissions from energy
production/use

Very limited Considerable literature

On energy
 

technology/
 service exports Almost none Very limited



Research needs

Hazards related to extreme events for 
reactors and nuclear waste sites 
Combined effects of several extreme events 
occurring simultaneously
Indirect impacts
Economic impacts – methods:

valuation of non-market goods, discounting
general equilibrium models and input-output models 

Adaptation strategies



Thank you!

Prof. Plamen Mishev
University of National and 
World Economy
e-mail: mishevp@intech.bg

Milkana Mochurova
research fellow
Institute of Economics - 

BAS
e-mail: mochurova@iki.bas.bg


	Climate Change Impacts and Nuclear Energy Supply: 
	Contents
	Direct impacts
	Direct impacts 2
	Impacts on nuclear energy
	IAEA database
	Research projects
	Indirect impacts
	Overview of knowledge in the U.S. 
	Overview of knowledge in the U.S. 
	Research needs
	Thank you!

