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To begin and progress the removal of fuel debris in the Fukushima Dai-ichi Nuclear Power Station, it is
necessary to evaluate the impact of unexpected criticality accidents in advance. Estimations of the number of
fissions and radiation dose are especially important. However, the demand of such analysis for criticality
accidents has been in fuel solution systems and general nuclear reactor systems. Therefore, there is little
knowledge about the evaluation of the impact of criticality accidents by fuel debris. Thus, the purpose of this
study is to clarify the important factors for the evaluation of the effect of criticality accidents by fuel debris.

Space-dependent kinetics analysis method based on the neutron transport theory, which is able to take
special characteristics of fuel debris into account, is mainly used. The research works are conducted by combing
this kinetics analysis with various analyses such as radiation transport analysis, heat transfer analysis, radiolysis
gas analysis and so on. As a results, several important factors for the evaluation of the effect of criticality
accidents by fuel debris are clarified. In particular, parameters and situations that have an impact on the results
of criticality accidents by fuel debris are clarified. In addition, important knowledge on appropriate analysis
conditions in the evaluation of the impact of criticality accidents by fuel debris are obtained.

Accomplishment of this study is useful for appropriate and efficient evaluation of the risk of criticality
accidents during the retrieval of fuel debris in Unit 1, 2 and 3 of the Fukushima Dai-ichi Nuclear Power Station.
Furthermore, it would contribute to an establishment of countermeasures for unexpected criticality accidents by
fuel debris and the successful achievement of the decommissioning of the Fukushima Dai-ichi Nuclear Power

Station.
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