
Passive Cooling Technology
Reliable Heat Removal without the Need for Power

An effi cient and qualifi ed system with lower maintenance costs and 
higher reliability than equivalent conventional cooling systems

Challenge
Cooling the spent fuel pool of a nuclear power plant is a continu-
ous task during both the operational and post-operational phase. 
Active cooling systems are dependent on continuous and steady 
pump operation to keep fuel pools at a safe temperature. Ensur-
ing the uninterrupted operation of active cooling systems neces-
sitates a backup power supply. The backup systems as well as all 
active components not only require regular maintenance effort 
but have to operate consistently, even under accident conditions. 

Solution 
Our passive cooling system fulfi ls all cooling requirements with-
out the need for a power supply to ensure the system works ef-
fectively. The system relies on natural convection, and therefore, 
the cooling system’s effi ciency increases with rising temperatures 
in the fuel pool. The simple yet sophisticated design enables fully 
passive operation without the need for operator actions, additional 
energy or backup power supply.
 
The low operating and maintenance costs of the passive cooling 
systems remain applicable even during the post-operational 
phase of a power plant. 

Customer benefi ts

• Increases plant safety, as no human 
intervention is necessary during 
operation 

• Low operating and maintenance costs 
compared to radioactive systems

• No expensive back-up power systems 
needed

• Modular and phased increase of cooling 
capacity possible

Schematic diagram of a passive heat removal system 
(HX = heat exchanger)
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Cutaway view of a passively cooled spent fuel storage building

Contact: integrated-systems@framatome.com
www.framatome.com 
It is prohibited to reproduce the present publication in its entirety or partially in whatever form without 
prior written consent. Legal action may be taken against any infringer and/or any person breaching the 
aforementioned prohibitions.

Subject to change without notice, errors excepted. Illustrations may differ from the original. The statements 
and information contained in this publication are for advertising purposes only and do not constitute an 
offer of contract. They shall neither be construed as a guarantee of quality or durability, nor as warranties 
of merchantability or fi tness for a particular purpose. All statements, even those pertaining to future events, 
are based on information available to us at the date of publication. Only the terms of individual contracts 
shall be authoritative for type, scope and characteristics of our products and services.

Technical information

The passive cooling system removes heat from storage 
pools using natural circulation (convection), even if electrical 
power is lost and does not require an operator to intervene. 
By eliminating all components in the cooling system 
requiring external power sources (active components) 
the risk of system failure is reduced drastically.

Fully passive operation during abnormal and accident 
conditions requires no electrical power, no moving or 
rotating parts. Optionally, fans can support the cooling 
function during hot weather conditions or for an optimized 
footprint area.

The cooling system is modular and can therefore be scaled 
to customer needs or extended, depending on requirements.

Key fi gures

1,25 MW heat removal achieved in 
implemented projects

Feasibility of a 10 MW passive cooled 
interim spent fuel storage confi rmed by an 
internal study

Effi ciently working in ambient air temperatures 

between -30°C and +40°C

• Extensive experience from 
previously realized projects and 
tests in different test-facilities

• Switzerland, Goesgen:
Passively cooled spent fuel 
pool storage – approved 
and successfully operating 
since 2008

• Switzerland, Goesgen: 
Implementation of a second 
stage passive cooling system – 
approved and in operation 
since 2017
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