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Abstract

The development of a new nuclear installation that
is able to fulfil the economical, social, environmental
and technological demands, is of first importance for
the future of sustainable energy provision. Accelerator
Driven Systems can pave the way for a more environ-
mentally safe and acceptable nuclear energy production.
Fundamental and applied R&D are crucial in the devel-
opment of ADS technologies and demand the availabil-
ity of appropriate prototype installations. In answer to
this need and in order to update its current irradiation
potential, the Belgian Nuclear Research Centre
(SCK«CEN) has launched the Myrrha project. It is
fbcussed on the design, development and realisation of
amodular and flexible irradiation facility based on ADS.
This paper describes the concept, the applications fore-
seen in the Myrrha installation and the accompanying
design activities currently being performed at SCK'CEN.

1. Introduction

All over the world nuclear energy has to cope with
the economical question of the increasing demand for
energy. In resolving this question, nuclear energy has
to satisfy the conditions of public acceptability: increas-
ing the absolute safety of the installations and manag-
ing more efficiently the nuclear waste. The develop-
ment of a new nuclear installation that is able to fulfil
the economical, social, environmental and technologi-
cal demands, is of first importance for the future of
sustainable energy provision. Accelerator Driven Sys-
tems can pave the way for a more environmentally safe
and acceptable nuclear energy production.

In contrast with a classic nuclear reactor, an ADS is
a subcritical system in which the deficit on the neutron
balance is counterbalanced with externally produced
neutrons arising during the process of spallation when a
proton beam, descending from an accelerator, is fired
upon a spallation target. The fission chain reaction thus
cannot sustain itself and the safety margin is enlarged.
Moreover, the conditions reached in an ADS allow the
transmutation of long-lived nuclear waste in short -lived
waste, reducing the time scale of final disposal.

Fundamental and applied R&D are crucial in the
development of ADS technologies and demand the avail-
ability of appropriate prototype installations. In answer
to this need and in order to update its current irradiation
potential, the Belgian Nuclear Research Centre
(SCK'CEN) has launched the Myrrha project. It is
focussed on the design, development and realisation of
a modular and flexible irradiation facility based on ADS,
well-matched to SCK'CEN R&D needs and international
fundamental research programs in the ADS domain.

Currently the study and preliminary conceptual de-

sign of the Myrrha system is going on and the basic engi-
neering phase has started. It deals primarily with ADS re-
lated research, i.e. materials and fuel research, liquid metals
and associated aspects, reactor physics and subsequently
with applications such as transmutation and safety research.

2. Technical description

The Myrrha concept, as it is today, is based on
the coupling of a commercial proton accelerator with
a spallation target surrounded by a subcritical neu-
tron multiplying medium. Its design is determined by
the versatility in applications that should be made pos-
sible. Further technical and/or strategic developments
of the project might change the concept.

A cyclotron, based on positive ion acceleration tech-
nology brings the protons up to an energy level of350 MeV.
The nominal current is 2 mA. The protons hit a liquid Lead-
Bismuth spallation target and produce the neutrons needed
to sustain the chain reaction. The spallation target is made
of a double concentric cylindrical circuit with a dump tank
at the lower end of the circuit. At the upper part of the target
system, a free surface is in contact with the incoming pro-
ton beam. No conventional window is foreseen between
the free surface and the beam in order to keep the energy
losses at their minimum. Besides, the window is a very vul-
nerable part, decreasing the reliability. The windowless con-
cept distinguishes Myrrha from other ADS design activi-
ties and makes the design very challenging.

The spallation target is surrounded by a subcritical
assembly. The design of this assembly is application de-
pendent. To meet our goals, the subcritical assembly must
consist of two spectral zones: a fast neutron spectrum zone
and a thermal one. The central fast spectrum zone con-
sists of fast breeder-type fuel rods with a Plutonium con-
tent between 20 and 30% in a Lead environment. This
zone is very suitable for material testing and transmuta-
tion studies due to the high fast fluxes attainable. The ther-
mal zone surrounding this fast zone, also has two irradia-
tion channels, enabling irradiation experiments in light
water-like conditions as well as production of radioiso-
topes and extraction of neutron beams for applied research.
It consists of LWR-type fuel rods and is water-cooled.

3. Conclusion

Accelerator Driven Systems can become the perfect
solution to the major remaining problems of nuclear en-
ergy production. The development of these systems re-
quire a thorough study and experimental verification in
which SCK»CEN can play a major role, in collaboration
with the Belgian universities, research institutes, engineer-
ing bureaus and industry. Moreover, the Myrrha system
provides the indispensible installation for the continuation
and extension of current R&D programmes at SCK»CEN.
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