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In the last few years, SCK•CEN has invested a 

lot in the development, in a European context, 

of a revolutionary material test reactor.  

This ground-breaking irradiation facility,  

called MYRRHA, will be the world’s first  

nuclear reactor driven by a particle 

accelerator, and in time will replace the BR2 

reactor. The aim of MYRRHA is to contribute 

to the sustainable implementation of nuclear 

energy and to help develop solutions for 

important social concerns, such as the 

management of radioactive waste and the 

safety of nuclear energy. Following the expert 

opinion of the international MIRT team in 2009, 

in early 2010 the federal government gave  

its blessing to this ambitious project.  

Green light from the MIRT team
SCK•CEN has been working on the design of the 

MYRRHA reactor (acronym for Multi-purpose hYbrid 

Research Reactor for high-tech Applications) since 

1997. In order to further develop the details of this 

design, there was a need for additional financing. 

SCK•CEN knocked at the door of the federal 

government. Paul Magnette, former Minister of 

Climate and Energy and the minister in charge of 

SCK•CEN, requested an expert opinion on MYRRHA 

from an international team of independent 

specialists (MIRT or MYRRHA International Review 

Team). Did the proposal fit in with the (energy) 

strategy of the European Union? Was it financially 

realisable and technically feasible? 

The conclusions of this independent evaluation 

(October 2009) were favourable for MYRRHA. 

MYRRHA is recognised in the MIRT report as unique 

in the world, an innovative project that will play  

a crucial role in the research into the management 

of nuclear waste, and an investment that will yield 

an economic payback for Belgium. However, MIRT 

noted that there are still a number of technological 

challenges with the reactor design that must be 

further investigated. Aware of these challenges, 

SCK•CEN undertook to further strengthen and 

develop the MYRRHA research programme, that  

has already been running for a few years. 

An absolute milestone on 4 March 2010 was  

the decision of the Belgian government, based  

on the MIRT report, to support this project.  

The government has since promised 60 million  

Euros for the first five year design phase. 

Central Design Team
SCK•CEN was given the project to develop the 

detailed engineering for MYRRHA from start to 

finish in this phase (Front End Engineering Design 

or FEED), to gather together an international 

consortium for this purpose, obtain the necessary 

licences and to set up an appropriate R&D 

programme. When these conditions have been 

satisfied, the federal government will agree to the 

construction and installation of MYRRHA as of 2016 

and has promised to cover 40 % of the estimated 

cost of 960 million Euros. The intention is to have 

the reactor fully operational by 2023. At that time 

MYRRHA will replace the current BR2 reactor. 

With the support of the Seventh Framework 

Programme of the European Commission, in April 

2009 SCK•CEN formed a Central Design Team (CDT) 

to prepare the FEED. This CDT – a partnership with 

eighteen European partners and South Korea and 

Japan as associate partners – has three years 

to develop the blueprint of the MYRRHA project. 

Green light for MYRRHA,  

high technology in nuclear research

New world first for SCK•CEN
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		 		In	the	VENUS	reactor,	researchers	are	currently	conducting	the	GUINEVERE	experiment.

  MYRRHA will undoubtedly help find answers to the great  

challenges of society. Moreover, this research reactor should 

contribute to the development of our knowledge economy:  

which cannot be done without innovative installations.   

Hamid Aït Abderrahim, Peter Baeten 



Altogether around 30 to 40 people are currently 

working on the MYRRHA project. 

A first step in the realisation of MYRRHA is the 

construction of a test model with reduced power. 

In the last few years SCK•CEN has been developing 

such a test reactor: GUINEVERE (Generator of 

Uninterrupted Intense NEutrons at the lead VEnus 

REactor). The development was done together with 

various European partners, with the most important 

being the French National Scientific Research 

Centre (Centre National de la Recherche Scientifique 

– CNRS) and the Atomic Energy Commission 

(Commissariat à l’Énergie Atomique et aux Energies 

Alternatives – CEA). GUINEVERE, a modification  

of the existing VENUS reactor on the SCK•CEN site, 

was officially inaugurated in the spring of 2010.

Contribution to the knowledge 
economy, stimulus for employment
MYRRHA will not only help to find scientific answers 

to the challenges of the future. The project will also 

have a directly perceptible socio-economic impact. 

The total economic impact (2010-2015) of MYRRHA 

is estimated to be around 13 billion Euros. For each 

euro invested in the project, the economic payback 

effects for Belgium will be around 12 Euros. The 

implementation of MYRRHA also forms part of the 

strategic plan of SCK•CEN. In the light of MYRRHA, 

SCK•CEN wants to strengthen its organisation  

and draw in extra foreign researchers and give  

an impetus to the high-tech companies and  

spin-offs that develop alongside and around 

MYRRHA. All this will contribute to the creation  

of 2000 jobs of a long-term nature.
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The total economic impact of MYRRHA  
is estimated to be around 13 billion Euros. 

		 	GUINEVERE	stands	for	Generator	of	Uninterrupted	Intense	NEutrons	at	the	lead	Venus	REactor		

	 and	was	developed	together	with	a	number	of	European	partners.
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The MYRRHA portfolio
As a high-technology nuclear research reactor, 

MYRRHA has a lot to offer. A selection from  

the portfolio of MYRRHA possibilities.

Safe nuclear reactors. MYRRHA is a sub-critical 

reactor. This means that it does not achieve 

critical mass, i.e. the quantity of nuclear material 

required to sustain a chain reaction by nuclear 

fission. Instead of this, a sub-critical reactor 

uses an external neutron source. This external 

neutron source for MYRRHA is a particle 

accelerator. The primary characteristic of  

a sub-critical reactor is its safety: the reactor  

stops when the neutron source is switched off. 

This type of reactor is known as an Accelerator 

Driven System (ADS). The technological 

demonstration of ADS is a first important 

research objective of MYRRHA.  

Less long-lived waste. MYRRHA will also  

be used for research into transmutation: this is 

the splitting of long-lived elements in radioactive 

waste to short-lived elements. The lifetime  

of the waste could be reduced by a factor  

of 1000 in this way. Reactors of the ADS type 

are ‘fast reactors’: they produce fast neutrons. 

Conventional thermal reactors slow these 

neutrons down, usually in a hydrogen-containing 

medium. This deceleration is required to  

increase the chance of nuclear fission.  

However, non-decelerated, fast neutrons are 

highly suitable for the transmutation of nuclear 

waste material. Transmutation is regarded  

as an important line of research into the 

management of long-lived waste, alongside the 

research that SCK•CEN is doing together with 

ONDRAF/NIRAS into the deep geological disposal 

of this waste. For the rest, MYRRHA is the 

European ETPP project (European Technology 

Pilot Plant) on the road towards the development 

of Lead Fast Reactor (LFR) technology. 

Material and nuclear fuel tests. MYRRHA  

will not only take over the applications of  

the BR2 reactor as a flexible irradiation unit  

for material and nuclear fuel tests. The plant  

will also be an important test system for the  

new field of reactors of the fourth generation 

(Gen IV), the energy systems of the future.  

In MYRRHA, many studies will be done in the field 

of nuclear fusion (ITER – see page 29).

Production of radioisotopes and doped silicon.  

MYRRHA will also take over the production 

functions of BR2. The infrastructure of MYRRHA 

will thus also contribute to the continuity of 

the supply of medical radioisotopes. From 

2010, BR2 will account for 25 % of the world 

production of radioisotopes. With MYRRHA, 

Belgium is consolidating its key role in the field 

of the production and research into medical 

radioisotopes. With MYRRHA, SCK•CEN will also 

continue its production of doped silicon as the 

raw material for electronic devices for important 

renewable energy applications. 
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