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GUINEVERE paves the ground for MYRRHA

First demonstration of ADS from the start

4th March 2010 was not merely the day on which the 

Belgian government promised to provide official sup-

port to MYRRHA. It was also the date of the official 

inauguration of GUINEVERE. GUINEVERE is the first im-

portant experimental step towards realising MYRRHA. 

With the GUINEVERE project, a whole new class of nu-

clear systems driven by a particle accelerator is being 

demonstrated for the first time at  SCK•CEN’s technical 

site. This realisation was also a world first.

MYRRHA will also introduce breakthrough technologies as a highly 

advanced research reactor. Before these innovations can actually 

be implemented in the reactor, experiments are needed to demon-

strate their feasibility. That is precisely what GUINEVERE (Genera-

tor of Uninterrupted Intense NEutrons at the lead VEnus Reactor) is 

intended for – a low-power reactor experiment to demonstrate the 

technological innovations of MYRRHA. 

ADS

A specific aspect of the MYRRHA technology is that a particle ac-

celerator, as an external source of neutrons, maintains the chain 

reaction, through nuclear fission. We also speak of ADS, or Accel-

erator Driven System. ADS offers major safety advantages: the (sub-

critical) nuclear reactor also stops automatically when the particle 

  With GUINEVERE, SCK•CEN researchers wish to validate the method for measuring sub-criticality.
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GUINEVERE inaugurated

SCK•CEN officially launched GUINEVERE on Thursday, 4th March 

2010. The event was attended by Paul Magnette, Federal Minister 

for Climate and Energy and Guardian Minister of SCK•CEN, and Sab-

ine Laruelle, Federal Minister for SMEs, Self-Employed, Agriculture 

and Science Policy. 

The inauguration of this Belgian global premiere was attended 

by over 150 people, including renowned scientists, entrepreneurs 

and captains of industry. The inauguration coincided with the deci-

sion of the Belgian government to sanction 384 million Euros for 

MYRRHA, to be released over the next ten years. With the start of 

GUINEVERE, SCK•CEN has written the first chapter of the MYRRHA 

story, after years of preparation. More high achievements will un-

doubtedly follow in the years to come. 

“With the results of the GUINEVERE ex-
periments, we will be in a position to lo-
wer safety margins for MYRRHA. That is 
a huge step forward for the optimisation 
of the MYRRHA design.”

Peter Baeten

accelerator is switched off. Demonstrating the feasibility of the ADS 

technology is an important objective of MYRRHA, and GUINEVERE 

has taken the first step towards this. The state of sub-criticality is 

essential for the safety of this type of reactor. With GUINEVERE, 

SCK•CEN researchers want to validate the measuring method for 

sub-criticality, for later use in MYRRHA.

The researchers want to use ADS to study transmutation in the 

MYRRHA reactor. This refers to the fission of long-lived elements in 

radioactive waste into shorter-lived elements. This should reduce 

the life of waste by a factor of 1000. 

 

Zero capacity

The second part of the research objective of GUINEVERE is the ex-

perimental study of lead-cooled reactor technology (Lead Fast Re-

actor or LFR) that will be introduced in MYRRHA. In order to make 

these experiments possible, the experts of SCK•CEN have con-

verted the VENUS reactor (Vulcain Experimental NUclear Study) to 

a zero capacity LFR (VENUS-F). GUINEVERE will make possible the 

experimental validation of the calculated neutron codes (which re-

flect the distribution of neutrons in the reactor), through the char-

acterisation of the unique core (consisting of lead and uranium). 

The MYRRHA designers, who are further refining the design, will 

use the results of these experiments to lower the safety margins 

previously applied. That is a huge step forward for the optimisa-

tion of the MYRRHA design.

International project

In a high-level technological research project like GUINEVERE, 

SCK•CEN works closely with international partners. The VENUS-F 

reactor was coupled to an accelerator (GENEPI-3C), built by the 

French CNRS (Centre National de la Recherche Scientifique) and 

transported to Mol in 2009. The CEA (Commissariat à l’Energie 

Atomique) also plays an important role in GUINEVERE: this knowl-

edge centre provides nuclear fuel and is responsible for the design 

of the facility.

GUINEVERE is a European project within IP EUROTRANS, which 

in turn fits into the Sixth Framework Programme of Euratom 

(European Atomic Energy Community). IP EUROTRANS combines 

research projects with a view to further developing ADS technology. 

The purpose of this programme is to reduce nuclear waste and its 

radiotoxicity. The successor of GUINEVERE is now also known: the 

ADS technology will be further developed in the Seventh Framework 

Project FREYA, which will continue until 2014.

From critical to sub-critical

In early 2010, the FANC (Federal Agency for Nuclear Control) grant-

ed SCK•CEN permission to build and operate GUINEVERE. The ex-

perts then tested the non-nuclear part of the reactor for a whole 

year: the ventilation system, the monitoring system, the particle 

accelerator, etc. The reactor was started in February 2011 in the 

critical mode. The reactor will be linked to the accelerator after a 

series of tests in this mode: it will then switch over to the sub-crit-

ical mode. This also marks the beginning of truly unprecedented 

work.

Paul Magnette, the minister in charge of SCK•CEN, and Sabine Laruelle, 

Minister of Science Policy, were present at the inauguration.

The VENUS-F reactor was started in the critical mode in February 2011.
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