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A LIFETIME ESTIMATION OF THE IFMIF LITHIUM
TARGET BAYONET BACKPLATE BASED ON

PSEUDO-TRANSIENT ANALYSIS OF
IRRADIATION-INDUCED SWELLING EFFECT
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In the framework of European fusion activities, a high flux neutron source is considered an essential device
for testing candidate materials under irradiation conditions typical of future fusion power reactors. To this
purpose, IFMIF (International Fusion Materials Irradiation Facility) project represents an important option to
provide the fusion community with a source capable of irradiating materials samples at a rate of up to 20
dpa/fpy in a volume of 0.5 l. This is achieved by bombarding a high-speed liquid lithium target with a 10 MW
double deuteron beam which yields a 14 MeV-peaked neutron spectrum. Within the engineering design work
of the IFMIF/EVEDA project, which was concluded in half 2013, ENEA was in charge of the design of the
lithium target system based on the so called bayonet backplate (BP) concept, which foresees the possibility
to periodically replace only the most irradiated and thus critical component (i.e., the backplate) while contin-
uing to operate the rest of the target for a longer period. With the objective of estimating the lifetime of the
BP, a pseudo-transient calculation simulating one year of full-power operation has been performed by impos-
ing a non-uniform neutron-induced volumetric swelling strain which evolves in time as a linear function of
the accumulated displacement damage (dpa) according to available literature experimental correlations. Dpa
damage distribution and time rate have been calculated by ENEA in the framework of an extensive neutronic
analysis of the target system carried out through theMCNP transport code. The stress field evolution resulting
from the increasing swelling deformation has been obtained through an uncoupled thermomechanical analy-
sis carried out by the University of Palermo using a qualified finite-element code which takes into account all
thermal and mechanical loads applied to the system during normal operation.
In this paper, the results of the above analysis are presented and an estimation of the BP lifetime due to
swelling effect is given on the basis of ITER design rules criteria. It is found that, although the bulk structure
of the BP is expected to survive several months of continuous irradiation, a further improvement of the system
design is suggested in order to achieve an optimized configuration.
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