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SCK•CEN develops critical components of IFMIF

Step by step towards a commercial 
nuclear fusion reactor

For several decades, scientists from Europe, the United 

States and Japan have been conducting technologi-

cal research into nuclear fusion, possibly the energy 

source of the future. SCK•CEN directly contributes to 

this research domain. Thus for example, SCK•CEN de-

signs and validates critical components for the irradia-

tion installation IFMIF (International Fusion Material 

Irradiation Facility). This unit will be used from 2025 

onwards to test materials under extreme conditions, 

similar to those in a fusion reactor.

Nuclear fusion is not yet an energy source for tomorrow. The sci-

entific challenges of today are still too large to allow this. In order 

to have this energy technology in the second half of this century, 

an initial, experimental reactor, ITER (International Thermonuclear 

Experimental Reactor), is currently being constructed in Cadarache 

(southern France) – the last stage before the industrial demonstra-

tion model DEMO. 

Broader approach

In addition, Japan and the European Union have decided to for-

mulate a ‘broader approach’ to nuclear fusion. The aim of this is 

to develop technologies and to carry out research that cannot be 

conducted in ITER. Belgium, with SCK•CEN as the coordinator, has 

committed itself in the spring of 2009 to participate in the three 

most important projects under the ‘broader approach’: IFMIF, IFERC 

(International Fusion Energy Research Center) and STP (Satellite 

Tokamak Programme). Other Belgian research centres, universities 

and businesses are also participating in this international, cutting-

edge technological R&D programme. 

Neutron energy times seven

Materials research with the irradiation machine IFMIF is crucial for 

nuclear fusion. The conditions that the fusion process creates, are 

many times more extreme for materials than is the case for nu-

clear fission. For instance, neutrons with seven times more energy 

and a neutron flux that is ten times higher are created. SCK•CEN 

is closely involved in the design and validation of key components 

  ITER is an experimental fusion reactor, being built in France. 

(source: ITER)

for IFMIF. This plant produces high-intensity, high-energy neutrons, 

required to test and classify innovative materials needed in condi-

tions similar to those of the fusion reactor. IFMIF should be ready 

by 2025, when ITER will also be operational. In particular, IFMIF 

will provide ITER with crucial information for the construction of 

commercial fusion reactors. 
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“We are collaborating on the design and 
validation of the critical components 
and systems of IFMIF. This high-tech 
irradiation equipment, which is part 
of the ‘broader approach’, will provide 
much needed data for the construction 
of commercial fusion reactors after ITER.” 

Vincent Massaut
Patrice Jacquet

From the design to the testing phase  

The critical components and systems of IFMIF will be designed and 

manufactured in different places in Europe and Japan under the 

coordination of the international project team at Rokkasho (Japan). 

SCK•CEN is responsible for irradiation tests on vulnerable IFMIF 

components, for the design of the test module that will be used 

during the start of the installation, and for the design of the ‘low 

flux test module’. This is the module with the largest volume of 

irradiation, but the lowest dpa (displacement per atom) per year. 

All these components are essential to test the operation of IFMIF. 

In 2009, SCK•CEN experts designed the container for irradiation 

tests, the basic design of the start test module, and the low flux 

test module. In October 2010, SCK•CEN signed a major contract 

with IBA (Ion Beam Applications, Louvain-la-Neuve). IBA designs 

and supplies radio frequency power amplifiers to drive the extreme-

ly powerful particle accelerator for the IFMIF facility. 

Irradiation tests to commence

Everything is now ready to commence irradiation tests. In the sec-

ond half of 2011, three HFTM-V capsules (high flux test modules) 

of IFMIF will be irradiated in BR2, each at a different temperature. 

The KIT (Karlsruhe Institute of Technology) is responsible for the 

construction of the capsules, which are delivered to SCK•CEN in 

June 2011.  The irradiation tests will allow one to check how well 

the capsules resist thermal fatigue, and how they behave under 

high neutron flux. 

The irradiation tests shall continue until the end of 2012, and the 

entire engineering phase of IFMIF is expected to be completed by 

mid-2013. At that time, the time should be ripe to take the neces-

sary decisions about the construction of the plant.

  Top left: For the development of fusion reactors, attempts are being made to simulate on earth the reactions that take place in the sun. (source: SOHO)

 Top right: BR2 plays an important role in the assessment of components and materials for fusion reactors. 

 Bottom left: Part of the IFMIF particle accelerator. (source: CEA)

 Bottom right: Inside view of the current largest fusion reactor. (source EFDA JET)


