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MYRRHA an Accelerator Driven System Based
on LFR Technology

Summary / Objectives:

SCKeCEN is actively working on designing and building a new multifunctional
research installation: MYRRHA as in Multi-purpose hYbrid Research Reactor for
High-tech Applications. This webinar will present the MYRRHA project, an
accelerator driven system coupling a sub-critical Pb-Bi cooled reactor and a high
power proton accelerator through a spallation target which is the very first
prototype of a nuclear reactor driven by a particle accelerator in the world. As an
external source of neutrons, this particle accelerator maintains the nuclear fission
chain reaction. It is referred to as a subcritical reactor: the core does not contain
enough fissile material to spontaneously maintain the chain reaction. This
innovative nuclear technology is safe and easy to control. When the particle
accelerator is stopped, the chain reaction also stops automatically within a fraction
of a second.

Meet the Presenter:

Dr. Hamid Ait Abderrahim is both the Deputy Director General
of SCKeCEN, the Belgian nuclear research center, and a
professor of reactor physics and nuclear engineering at the
"Université Catholique de Louvain" at the Mechanical
Engineering Department of the "Ecole Polytechnique de |
Louvain". Since 1998, he has been the director of the MYRRHA *
project. He is a partner and/or coordinator of various projects
of the European Commission framework programme related
to advanced nuclear systems or to partitioning and transmutation of HLW
management. From September 2007 to December 2011, he chaired the Strategic
Research Agenda working group of the SNETP and has been the chairman of the
Governing Board of SNETP since 2015. He represents Belgium in the Governing
Board of the project JHR.



https://gif.jaea.go.jp/webinar/index_eng.html#webinar019
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Introduction of an Accelerator driven system (ADS):

The ADS is simply reactor. This system is need an external source of neutrons
that source is produce to a linear accelerator into the center of core on heavy
metals. These heavy metals are led, bismuth, tungsten, tantalum etc.

What is an ADS ? GE@[DTG['H&HOH&[
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An Accelerator-Driven-System is:
= a subcritical neutron multiplication assembly (nuclear reactor, keff<1),

= driven by an external neutron source,

obtained through the spallation mechanism with high energy (~ 1GeV) protons,

= impinging on massive (high Z) target nuclei (Pb, Pb-Bi, W, Ta, U).

Transmutation impact:

The time scale needed for the radiotoxicity of the waste to drop to the level of
natural uranium will be reduced from a ‘geological’ value (300,000 years) to a
value that is comparable to that of human activities (several hundreds of years).
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Introduction of the MYRRHA project:

The MYRRHA is an ADS, but the operate mode has critical and sub-critical
mode. The neutron source in sub-critical mode is created by shooting a proton
beam of 600 MeV at maximum on a led-bismuth target in the center core.

Key technical objective of the MYRRHA- GE@M@‘HG‘MG‘I

project: an Accelerator Driven System Forum-

MYRRHA — An Accelerator Driven System

Demonstrate the ADS concept at pre-industrial scale
Can operate in critical and sub-critical modes

Demonstrate transmutation Target
Fast neutron source = multipurpose and flexible main reaction  spallation
|rrad|at|on facullty output 2107 n/s
material LBE (coolant)
) "”;'” o -mIll~~ —
- - O sl =
3 e = - - —
|
particles protons
power 65 to 100 MW,

b 600 MeV/
eam energy e Ky 095

| beam current 2.4 to 4 mA
spectrum  fast

coolant LBE

MYRRHA Core and Fuel Overview:
The MYRRHA core has the hexagonal fuel assemblies with MOX fuel, the
control rods etc. The central place in the core is the beam tube with spallation

target.
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MYRRHA Core and fuel GE@““@"”a“O“a'

® 151 positions

® 37 mu\tifunctiona\ plugs Beam tube

Spallation target

@ 6o Fas
() 7 (central) IPS
. 6 CR (buoyancy)
3 SR (gravity)
{7 24 “inner” Dummy (LBE)
. 42 “outer” Dummy (YZr0)
151 §/As

O Additional positions available
for inserts from the top (21/37)

Both critical and subcritical configuration:
+ Critical: 100 MWth
* Subcritical 65-75 MWth

*  MOX driver fuel (~30%) ::Lmb“es Ps
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MYRRHA Project strategy:
The phase 1 is the accelerator with two injectors until 100MeV. The phase 2 is
upgrade the accelerator to 600MeV, and the phase 3 is construct the reactor.
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MYRRHA's phased implementation strategy GE@

80— 100 mev

Benefits of phased
approach:

Reducing
technical risk

Phase 1- 100 MeV

Spreading
investment cost
First R&D facility
available in Mol
end of 2024

Phase 2 - 600 MeV
Phase 3 - Reactor

MYRRHA Project Plan:

The accelerators and targets for regular isotope for phase 1 will be built by
2022. And we take the decision by 2024 to upgrading the accelerator to
600MeV of phase 2 and constructing the reactor of phase 3.

Phased implementation plan MYRRHA
Project (2018-2030) A
| Cut-off decision: Economic / Consortium / FANC-AFCN ___|
-.f
High level global planning of MYR HA Project (2018-2030)
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Pre-Licensing Phase (Full MYRRHA view) U LictnsingPhase (Full MYRRHA view)
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