
Nuclear fusion reactors are safer and do not 

produce any long-lived radioactive waste, 

unlike nuclear fission reactors. Moreover, 

their energy source is endless. In the strive 

for a sustainable energy future, rather a lot 

of eyes are turned towards nuclear fusion 

technology that is also CO2-neutral. In 2009, 

Belgium decided to actively participate in 

the international ‘Broader Approach’ nuclear 

fusion programme, a partnership between 

the EU and Japan, with SCK•CEN playing the 

Belgian lead role.

Inexhaustible
For a number of decades, scientists and technicians 

around the world, and in particular in Europe, the 

United States and Japan, have carried out leading 

research to mimic a process that takes place in  

the heart of the sun: thermonuclear fusion. The 

purpose of this high-technology research is obvious: 

to produce one day this form of energy on earth in  

a safe and controlled way and in large quantities. 

The benefits of nuclear fusion are impressive:  

it is an intrinsically safe technology that does not 

produce any long-lived waste and is thus friendly  

for the generations to come. Nuclear fusion uses  

an inexhaustible source of energy, consisting  

of deuterium and lithium found in seawater, that 

cannot be used to make nuclear weapons either.

 

Nuclear fusion is still not yet used because the 

process is on the boundary of our technological 

capabilities. The scientific challenges are gigantic: 

the temperature in a nuclear fusion process goes 

from absolute zero in the superconducting magnets 

Nuclear fusion:    

the energy source of the future?

Belgium and SCK•CEN, active partners in the international ‘broad approach’  
to nuclear fusion
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  If we can overcome the 

technological barriers,  

the importance of nuclear fusion 

for the energy supply of future 

generations is immense.  

By participating in international R&D 

programmes at a top technological 

level, SCK•CEN and the other Belgian 

partners will put our country on the 

nuclear fusion map.    
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around the pressure vessel to a few million degrees 

in the heart of the plasma. The development of 

structural materials that can withstand these 

extreme conditions is only one of the technological 

tours de force that are still a long way off from what 

we can do today.

ITER and the ‘broader approach’
In order to be able to have nuclear fusion as a source 

of energy in the second half of this century, a first 

important pilot installation, ITER, is currently being 

built in Cadarache (south of France). This project is 

a partnership between seven partners (including 

the European Union), who together represent more 

than half of the world’s population. In addition, 

partial compensation has been agreed for Japan 

because the partners chose to build ITER in Europe 

(and not at the other location available in Japan). 

As a result of this, it was decided to set up a ‘broad 

approach’ to nuclear fusion. The purpose of this is to 

develop technologies and do research that cannot 

be done in ITER. This programme has been set up 

in consultation between Japan and the European 

Union and is supported, with regard to Europe, by 

the voluntary participation of the member states.

The role of SCK•CEN
In the spring of 2009 Belgium undertook to 

participate in the three most important projects 

of the broad approach. The three Belgian regions 

of the country are involved in the project for a 

total budget of 11 million Euros over six to seven 

years. SCK•CEN is the coordinator for Belgium. 

Other research centres, universities and companies 

are also participating in this international R&D 

programme of a top technological level.

SCK•CEN is participating in two projects. The first 

is the design and validation of crucial components 

for the irradiation machine, IFMIF (acronym for 

International Fusion Material Irradiation Facility). 

This installation, that produces high energy, high 

intensity neutrons, is needed to test materials 

in comparable conditions to the nuclear fusion 

reactor. IFMIF must be ready by 2025, the time 

at which ITER will become operational. IFMIF 

will primarily yield crucial information for the 

construction of commercial fusion reactors after 

ITER. SCK•CEN is responsible for the irradiation tests 

of vulnerable IFMIF components, the design of a test 

module for the start of IFMIF, and the design of the 

‘Low Flux Test Module’. In 2009, the SCK•CEN experts 

designed the holder for the irradiation tests, and 

prepared the basic design for the start test module 

and the Low Flux Test Module. The design of IFMIF is 

thus underway. 

In addition, SCK•CEN is also working on research 

relating to DEMO, the future commercial fusion 

electricity generating station. The actual 

commercial start-up of this power station is not 

expected before 2040. What role SCK•CEN will play 

in this R&D programme has yet to be clarified. 

		 		SCK•CEN	uses,	among	others,	the	Plasmatron	for	its	fusion	technology	research.
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