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MYRRHA in the 2014 BE Gov. Declaration

The Belgian Government will support in a progressive way the MYRRHA 

project or any equivalent project at SCK•CEN aiming to continue the needed 

research for innovative solutions for High level waste, qualification of 

materials for fusion, the production of radioisotopes for medical 

applications in our country and fundamental nuclear research in 

collaboration with the universities and sister organisation of SCK•CEN
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Key objective of the MYRRHA-programme

Construction of an 

Accelerator-Driven 

System (ADS) as a 

Large Research 

Facility consisting of

 A 600 MeV – 2,5 mA 

proton linear accelerator

 A spallation target/source

 A lead-Bismuth Eutectic 

(LBE) cooled reactor able 

to operate in subcritical & 

critical mode

Accelerator
(600 MeV – 2.5 mA proton)

Fast

neutron

source

Spallation source

Lead-Bismuth

coolant

Multipurpose flexible

Irradiation facility

Reactor
• subcritical mode (50-100 MWth)

• critical mode (~100 MWth)
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Elements of the Pre-Licensing Phase

 There are two main elements that form part of the pre-licensing 
phase process

 Focus Points

 The Design Options and Provisions File (DOPF)

 Focus Points address specific issues/topics that are considered 
important to be addressed in the pre-licensing phase. These are 
the fundamental important points that can influence the 
licensability of the project

 The DOPF works on a slightly higher level, though it will finally 
incorporate many of the aspects of the focus points. The 
document outlines the safety approach of the facility as well as 
the options and provisions taken to meet the safety objectives.
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Focus Points Overview

 Focus Points address specific topics of importance that meet the 
three following conditions:

New or not mature enough

 Specific to MYRRHA

 Has an impact on the safety of the facility

 Focus Points are defined by FANC/Bel V

 Focus Points may be added or removed as the project 
progresses, however this has to be done with approval from 
FANC

 Focus Points are grouped into Focus Point Themes, each theme 
can have several specific Focus Points associated with it
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Focus Point Themes

 External Hazards

 LBE Issues

 Criticality

 Fuel Qualification Program

 Decay Heat Removal

 Confinement

 I&C

 Management of gases

 In-Vessel Fuel Storage

 In-Vessel fuel manipulation and recovery

 Radiological safety

 Licensing of codes, standards and methodologies

 Accident analysis

 Severe accidents

 Experimental devices

 Accelerator
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Focuss Point: KE1
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GUINEVERE and FREYA programs

 GUINEVERE: Generator of Uninterrupted Intense 

NEutrons at the lead VEnus REactor (2007-2011)

 FREYA: Fast Reactor Experiments for hYbrid

Applications (2011-2016)

 projects using VENUS-F reactor and GENEPI-3C accelerator at 

SCK•CEN 

 For the investigation of licensing and design tasks for 

MYRRHA:

 validation of methodology for online reactivity monitoring of 

an Accelerator Driven System (ADS) 

 validation of nuclear data and neutronic codes

8
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VENUS-F reactor
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 fast version of the VENUS reactor (since 2011)

 no moderator
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VENUS-F reactor 

fuel – 30% 

enriched 

metallic U
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0.5 inch

solid Pb -

coolant 

simulator 

and reflector

 fuel+coolant are combined in fuel assemblies
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First critical core (02/2011)

 fuel assemblies and reflector assemblies are 

combined in a 12×12 lattice
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Reactor – accelerator coupling (11/2011)

 coupling VENUS-F reactor to a particle accelerator 

GENEPI-3C

12



Copyright © 2014

SCK•CEN

Subcritical core (2011)

 inner 4 fuel assemblies are replaced by beamline

with tritium target

13

→ keff = 0.963
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VENUS-F + GENEPI-3C coupling
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New MYRRHA-like fuel assembly
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heavy 

metal

O2 SS coolant gas Al

MYRRHA 27.1% 3.6% 22.1% 44.3% LBE 2.9% He -

VENUS-F 24.7% 3.7% 15.4% 38.9% Pb 13.2% air 4.1%
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Experiments in critical cores
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 axial and radial traverses with fission chambers and activation

foils (fissile and threshold) 

 spectral indices (F28/F25, F49/F25, C28/F25)

 rod drop (for MSM method)

 control and safety rod worth

 kinetic parameters (beff, Leff)

 reactivity effects (coolant void, fuel Doppler)
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Experiments in subcritical cores
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 Experiments for validation of the methodology for on-line

reactivity monitoring of ADS:

 Pulsed Neutron Source technique

 Beam Trip measurements

 Current-to-Flux measurements

 Various:

keff: 0.89-0.97

 reflectors: Pb, SS, graphite

 in-pile sections: PE+Cd, PE+U+Cd

neutron source positions: middle or periphery of the core

– neutron source
– 235U FC in active zone 
– 235U FC in inner reflector
– 235U FC in outer reflector
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Current-to-flux measurements
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Beam trip measurement results
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Beam trip measurement results
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 MYRRHA is a first ADS demonstrator to contribute to the 

demonstration of P&T at European scale

 The MYRRHA pre-licensing phase foresees a dedicated focuss point 

on subcriticality monitoring

 With VENUS-F and GENEPI-C, we have a unique installation to 

provide the necessary data for the validation of codes and of the 

methodology of subcriticality monitoring through different 

experimental programmes GUINEVERE, FREYA and MYRTE

 Current-to-flux and beam-trip measurements were validated in 

representative conditions in VENUS-F coupled to GENEPI-C

21

Conclusions


