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In recent years, the Belgian Nuclear Research Centre has been 

developing a versatile irradiation facility which will replace the 

current BR2 research reactor in the future. This ‘Multi-purpose 

hYbrid Research Reactor for High-tech Applications’, MYRRHA 

for short, is designed to be a system driven by an accelerator 

(Advanced Nuclear System or ADS). Such an ADS consists of a 

particle accelerator linked to a subcritical reactor. MYRRHA is also 

able to operate in critical mode like a classic reactor. 

SCK•CEN scientists and engineers have been 

working on the development of the MYRRHA 

reactor without interruption since 1998. A new 

revision in 2014 again brought them a step 

closer to completion. However, they still face 

several challenges, related to both the budget 

and the technical aspects of the design.

Towards an advanced design  
for MYRRHA 
Development of the primary system is progressively taking shape
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MYRRHA facilitates a great deal of 
research
Rafaël Fernandez is the head of the Primary 

System Design unit and sketches out the 

objectives of MYRRHA: “This is a flexible 

research machine which enables numerous 

applications and research projects. For 

example, we can demonstrate the ADS 

concept with which we are able to efficiently 

separate and transmute large quantities of 

high-level and long-lived radioactive waste. 

The specific materials for this transmutation 

can be tested in MYRRHA.”

MYRRHA is being developed as a fast reactor. 

“It will be useful for developing fuels for future 

fast reactors and also for testing materials in 

relevant conditions. We will also be able to 

make a significant contribution to materials 

testing for fusion reactors,” says Rafaël 

Fernandez. “In addition, MYRRHA is also very 

suitable for the production of radioisotopes 

for medical applications and for carrying out 

industrial irradiation such as turning silicon into 

semi-conductors.”

Further improved
MYRRHA will be the first of its kind. Over 

the course of the years, the design has been 

systematically adjusted, taking into account 

the results of the research programme 

which is run in parallel with it. As of 2009, 

SCK•CEN has been using a revision system 

in order to maintain a clear view of the design 

evolution and to make it possible for research 

and development activities to take place 

simultaneously.
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Rafaël Fernandez, 
head of Primary System Design
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At the end of 2012, Rafaël Fernandez’s team concluded that  the 

design of revision 1.4 contained some errors: “The mechanical 

tensions were too high for the core structure, while the neutronic 

flux for the silicon irradiation was too low. Furthermore, it was 

more desirable for the fuel to be used more efficiently, just as an 

additional safety system in the event of a nuclear disintegration.”

The reactor was developed further in the course of 2013 and 

2014 in order to respond to the new safety requirements and 

points for improvement. Rafaël Fernandez explains: “This new 

design is revision 1.6 – completed revisions end with an even 

number – and is characterised by a new nuclear structure for a 

larger core. This has completely solved the problem of the high 

tensions. The silicon irradiation units are integrated into the core, 

which makes it possible to obtain the desired radiation dose. 

Finally, there is a new cooling system to limit the consequences 

of a nuclear disintegration. These improvements have made the 

reactor quite a bit bigger. This affects the cost price.”

The design of MYRRHA 

is systematically adjusted 

on the basis of the 

research programme.
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€ 9 ...
9 million euros is the contribution 

received from the European 

Commission for MYRRHA via the 

MYRTE project (MYRRHA Research 

and Transmutation Endeavour), 

which was submitted in 2014 as 

part of the European Horizon 2020 

programme. 9 followed by three 

periods, because this funding 
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European Commissioner Günther 

Oettinger in April 2014. The next 

step will be enhanced support 

through the InnovFin programme 

of the European Investment Bank, 

or the European Fund for Strategic 

Investment.

Hamid Aït Abderrahim
MYRRHA Project Director

Revision 1.6 was designed to be able 

to function with a water leak from a 

potentially defective heat exchanger 

in the reactor. It was decided in 2014 

that the design had to eliminate such 

potential water leakages. The operational 

temperatures were also revised so 

that the requirements for the oxygen 

concentration in the cooling medium 

could be reduced. This was necessary 

in order to control corrosion. Rafaël 

Fernandez’s team has taken these 

new insights from the parallel research 

programme on board: “These insights will 

result in a modified design for the reactor. 

In this way, we are paying extra attention 

to optimising the size of the reactor and 

therefore, also the cost price.”
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