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ABSTRACT

An objective of this study is to propose a methodology, which enables to evaluate the risk
of the different types of nuclear power plants. The merits and demerits of various nuclear
power plants put difficulties in making a consistent regulation to different types of nuclear
power plants. In this regard, it is necessary to construct a common objective frame to cover
all the sorts of safety characteristics of different plants such as PWRs and CANDUs. In is
paper, the design risk for a nuclear power plant is defined as a function of failure frequency,
the number density of incidents and the allowable dose limit. It was found that the
distribution of the design risk is highly affected by the failure criteria.

To identify the effect of diversity in safety systems, the failure rate of the safety functional
group is proposed. In a safety functional group, there are many alternative safety systems.
By introducing the index of effectiveness of individual safety system, the natural selection
rule of the safety systems in a functional group is developed. This design risk for the safety
functional group could cover the single failure criteria of PWRs and multiple failure criteria
of CANDUSs. Furthermore, the present method could evaluate the various concepts to
enhance the safety of the nuclear power plant such as the diversity design, the add-on

redundancy, and the passive in a consistent way.
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