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Abstract

This project aimed at developing safety evaluation methods for
effectiveness confirmation of countermeasures to prevent and mitigate severe
accidents, which are required by the new regulatory requirements on sodium—cooled
fast reactors, and obtaining technical knowledge for the confirmation. The target
of this project was the Prototype Fast Breeder Reactor Monju at the beginning
However, Monju was determined to be moved to the decommissioning stage in December,
2016 and an application for alteration in the installment license on the
Experimental Fast Reactor Joyo based upon the new safety requirement was submitted
in March, 2017. Hence, the target of this project was changed from Monju to Joyo
after the middle of 2016. And the objective of this project is to obtain technical
knowledge that can be utilized in the safety review of Joyo reflecting the results
of safety research for Monju.

In this project, the following methods were developed: (1) plant dynamics
evaluation method, (2) core damage behavior evaluation method, (3) core melt
progression behavior evaluation method, (4) source term evaluation method. And
(5) PRA method was also examined. By analytical evaluation using the methods,
technical knowledge was acquired on the behaviors of the reactor core and
containment vessel during a severe accident and those in response to the
countermeasures, for evaluation of the effectiveness of “countermeasures to
prevent severe core damage” and “countermeasures to prevent containment failure”
which are required by the new regulatory requirements.

Although the reactor power of Joyo was changed from 140MW to 100MW in the
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submitted application based upon the new safety requirements, 100MW was used for
plant dynamics evaluation, and 140MW was used for the core damage behavior

evaluation.
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