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In 2008 Paul Magnette, former Minister 

of Climate and Energy, asked the GEMIX 

Commission – a team of Belgian and 

international energy specialists – to  

examine the energy future of Belgium.  

Or rather: to examine ideal energy mixes  

to ensure the energy supplies of Belgium,  

to secure our competitive position and  

to ensure that environmental and climate  

objectives are achieved. In the framework 

of this study, the GEMIX Commission asked 

SCK•CEN to evaluate the lifetime of the 

commercial nuclear power plants at Doel  

and Tihange. In particular, the Commission 

wanted to know whether it is technically 

feasible and safe to keep these power plants 

open for longer than 40 years, the lifetime 

stipulated in the 2003 Nuclear Energy 

Extrication Act.

Reactor vessel:  
critical component
The safe operation of a nuclear power plant 

depends on the different components of the 

installation. Some of them, such as the steam 

generators, are maintained or even replaced  

to ensure safety. The replacement of the reactor 

vessel – in which the nuclear reactions take 

place – is technically and economically unfeasible.  

In other words, when the reactor vessel is no longer 

satisfactory, it means the end of the nuclear power 

plant. This component is after all particularly critical 

to safety: it shields the highly radioactive reactor 

core and also contains the cooling circuit. Because 

of the ionising radiation to which the reactor vessel 

is exposed for many years, metal embrittlement  

can occur. Together with the thermal ageing, this 

can weaken the metal. The safety of the reactor  

is then no longer assured.  

Sophisticated monitoring programme
The degradation of the reactor vessel material is 

monitored for the entire lifetime of a nuclear power 

plant with a sophisticated monitoring programme. 

This makes use of test pieces that are made from 

the same material as the reactor vessel and its 

welding material. These test pieces are placed 

in capsules between the reactor and the reactor 

vessel. As a result of this, the evolution of the 

material properties can be analysed. By examining 

the capsules at set points in time, the mechanical 

properties of the vessel materials can be monitored 

and even predicted.

Can Belgian nuclear power stations  

work for longer?

SCK•CEN gives its expert opinion to  the GEMIX Commission

SCK•CEN	has	been	testing	all	capsules		

of	Belgian	nuclear	reactors	since	the	start.

The	material	surveillance	programme	for	nuclear	power	plants	uses		

test	pieces	made	of	the	same	material	as	the	reactor	vessel.
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SCK•CEN has been testing all capsules of Belgian 

nuclear reactors since the start and thus has the 

complete series of historical data of this monitoring 

programme. In addition to the legally required tests, 

SCK•CEN, in consultation with the operator, has  

for some years applied more advanced monitoring. 

Due to increased accuracy, this leads to a better 

safety margin. The purpose of the advanced 

monitoring is to better characterise the materials 

and thus to improve the safety evaluation of 

nuclear reactors. These innovative test methods 

are the result of many years of research at SCK•CEN 

on materials for nuclear reactors in Belgium and 

around the world. In combination with the valuable 

data history, these state-of-the-art test methods of 

SCK•CEN make it the research centre par excellence 

for studies in the field of metal embrittlement in 

nuclear power plants.

Pressurised thermal shock 
The examination of the reactor vessel material 

focuses on the most serious type of incidents  

that can arise in a nuclear reactor: the ‘pressurised 

thermal shock’ or PTS. When such an incident 

occurs, cold water is injected into the reactor core 

such that it cools down but stays under pressure  

at the same time. These extreme conditions,  

in combination with metal embrittlement, can cause 

cracks in the reactor vessel wall. There are specific 

standards and safety rules to avoid this situation  

at all times. 

Safety margin more than sufficient
The conclusion of the (legally stipulated and 

advanced) tests that SCK•CEN conducted, states 

that the safety margin under the extreme conditions 

of a pressurised thermal shock is sufficient.  

The safety of the reactors is thus assured for  

a number of decades. 

Belgium is not the only country that is considering 

extending the lifetime of its nuclear power stations. 

During the research, SCK•CEN also looked  

at the policies of other countries in this respect.  

For example, the researchers did a comparison 

between Belgian reactors and similar installations 

in the United States, whose lifetime has already 

been extended to 60 years.

SCK•CEN	has	been	testing	all	capsules		

of	Belgian	nuclear	reactors	since	the	start.

  Our advanced material tests and knowledge  

are the result of many years of qualitative material  

research on the reactor vessels of nuclear power  

plants in Belgium and around the world.    

Rachid Chaouadi 
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