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It is essential for safety work and public health to ensure subcriticality during fuel debris retrieval work in Fukushima
Daiich NPS decommissioning. A previous study about the criticality evaluation of fuel debris did not consider the behavior
of the fuel debris in water. Therefor it is possible to improve the accuracy of the criticality evaluation. The purpose of this
study is to develop a criticality evaluation method considering the behavior of the fuel debris in water by combining the
particle method and the Monte Carlo neutron transport calculation code and to clarify the effectiveness of the criticality
evaluation method. It was verified accuracy of the Moving Particle Semi-implicit (MPS) method by comparing experiments
and simulations of falling and sedimentation of a simulant fuel debris in water. Then, it was developed a calculation system
by combing MPS and the Monte Carlo neutron transport calculation code and clarified that this calculation system was
possible to calculate the time change of the effective multiplication factor considering the behavior of the fuel debris in
water. Next, it was proposed a simulation method for the granular fuel debris using Discrete Element Method (DEM) and
MPS. In this method, two friction coefficients, the sliding friction coefficient and the rolling friction coefficient of the DEM
particles, were adjusted by experiments and bayesian optimization. As a result of the comparison between experiments and
calculations, it was clarified that the shape effect of the particles could be calculated by adjusting the two friction
coefficients. Finally, it was evaluated the impact of parameters on the reactivity change due to the fuel debris falling in water
was evaluated. As a result, it was clarified that the effectiveness of the evaluation method and that when a large number of
the fuel debris pieces suddenly sediment in water, the reactivity increases rapidly. It suggests that this situation must be
avoided to prevent criticality accidents during the fuel debris retrieval operations.

HE @ FRSCERIL, 132000 5L 3 300 FEA 1 EFORMET 50, b LTI 800 34 1 MR LT Z &y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE CEBRE, RLRIV—FURIN (T2R2) I TA X =Ry MARSIET O T, AF ATHERHEFH O N CTIERL TTZEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




