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Evaluation of tritium_inventory in the vacuum vessel of fusion reactor by
modeling the irradiation defects transport behaviors

Kobayashi, Makoto
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A calculation code to estimate the time evolution of a concentration of
irradiation defect clusters in tungsten has been developed to predict the tritium inventory in
fusion reactor. The model in the code was based on rate theory, taking account of various transport
processes of defect clusters. The these kinetics, while increasing the size of clusters, could be
estimated by an empirical physics model.

A benchmark test for 6.4 MeV Fe ion irradiation and 20 MeV W ion irradiation was conducted,
comparing the depth profile of vacancy concentration in tungsten evaluated by the developed code to
that of deuterium which decorating vacancies reported in literature. The estimated depth profile of
vacancy cluster concentration in tungsten was consistent with that of deuterium. In near-saturation
conditions of deuterium decoration in vacancies, the deuterium-vacancy ratio was estimated to be
about 6, agreeing with previous theoretical studies of hydrogen trapping capacity in a vacancy well.
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(a) 6.4 MeV Fe ion irr. @ 523 K (b) 20 MeV W ion irr. @ 300 K
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