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NEA Project (2013-2014)
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OECD

Ad hoc Expert Group on CC:
Assessment of the Vulnerability
of NPPs and Cost of Adaptation

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

m Costimpact of CC on operation
of NPPs and cost of adaptation
measures

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

m  Energy-Water nexus: cooling

B Regulations & policies
(environment and safety)

B Security of energy supply
aspects >
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June 2011: severe flooding from the
Missouri river.

v Robust flood barriers requested by the
Regulator.
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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:

v" Increase height of flood barriers
(dykes)

v Ensure water-tightness of NPP
basement

v Improve weather alert system




Drought (Europe 2003-12, US, 2012)
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Persistent drought in Romania
threatens Danube's power

Drop in the level of the river's waters means that nuclear reactor
may have to close down
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Centrale de Golfech : la température de Garonne sous
surveillance

Depuis la canicule de 2003, gui avait
conduit 13 centrale nucleaire de Golfech &
arréter termporairement 'une de ses deux
tranches pour eviter d'accentuer le
rechauffement de I'eau de Garonne, 1a

température du fleuve est surveilee
scrupuleusement

A la centrale nucléaire de Golfech, la
canicule de 2003 est encore dans les tétes,
gui avait vu une des deux tranches du site
golfechois étre stoppee temporairement et
avait engagé les autorites a donner une

n fonctionnement de la centrale
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prelevements et de rejets d'eau (1). Le ) 7 o, Loy, efmontidroug};t: “/751%

pompage en Garonne est, en effet, essentiel au fonctionnement de 1a centrale puisgu'il sert & g, Sterday:bez O%wo d Sse
compenser I'evaporation des aéroréfrigerants et a refroidir des circuits auxliaires de sdreté ou de " the 4y, 9,
support a la production. Iy @ 8 ans la situation &tait ubuesgue puisgue certaines nuits 1a temperature
de I'eau rejetée dans Garonne par la centrale etait inférieure & la temperature en awval |
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weather events

OECD

Infrastructure
Rfineris" Drms
Number 6 2
Capacity 1,170 308 (26% of Capacity in Path of Sandy)
(thousand barrels per day)
Pipelines
Products Buckeye, Colonial, Planta
Crude None
Natural Gas New Jersey Natural Gas
Ports Hampton Roads, Baltimo
York, Long Island, Southe]
Boston
Petroleum Terminals 57
Nuclear Power Reactors 30+ 3 shut down, 2 reduced
*Includes only refineries in the path of Hurricane Sandy
**There are 26 nuclear power reactors at 17 different sites in NRC Regiol
(Northeast) and 4 reactors at 2 different sites in Virginia.
Source: OE/ISER Situation Reports, NRC

Source: NOAA
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Nuclear Energy Agency
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» 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.
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ar Energy Agency

= Guidelines (e.qg. 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)
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@(,,) NEA Dealing with CCin the nuclear sector
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IAEA Safety Standards

nnnnnnnnnnnnnnnnnnnnnnnnnn

Meteorological and
Hydrological Hazards
in Site Evaluation for
Nuclear Installations

Jointly sponsored by the
1AEA and WMO

Q@

Specific Safety Guide

Palo Verde NPP, largest NPP in the
United States, uses treated waste
water from city of Phoenix and other
municipalities.

OECD



A ) Example of case study: Finland

=) NEA

Nuclear Energy Agency

Adaptation Measures in Finnish NPPs

(TVO/Pekka Viitanen, Fortum/Reko Rantaméaki, FMI/ Pekka Alenius, Hilppa Gregow,
Milla Johansson, Pauli Jokinen, Kirsti Jylhd, Hanna Makela, Seppo Saku, Aalto U./S. Syri)

. Olklluoto NPP:

Measures to prevent blockage (by snow) of air
intakes of heating, ventilation and emergency
diesel generators

= OLS3: 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)

Case study to be included in NEA Study Report, together with case studies for Canada, US, France, Spain (publication 2014) 9



