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Optimization of STI based on the Maintenance Cost at the Plant Level
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ABSTRACT

Recently, risk informed regulations and/or applications have become worldwide issues of the nuclear industry.
In this paper, we will optimize the Surveillance Test Interval (STI) of safety systems at the plant level without
sacrificing the safety of Nuclear Power Plants (NPPs). The STIs of systems are to be optimized not at the system
level but at the plant level since the optimized STIs of systems at the system level do not guarantee the global
optimum maintenance cost and/or safety at the plant level. To optimize the STIs of the systems at the plant
level, we developed the simplified Probabilistic Safety Assessment (PSA) model of a typical Pressurized Water
Reactor (PWR) that includes most of the important safety systems. We applied a genetic algorithm to the
optimization of the STIs of safety systems at the plant level. In addition, to overcome the limitations of Fault
Tree (FT) model, the analytical unavailability model is used instead of the conventional FT model. The
analytical unavailability model enables us to know the unavailability of systems and the effect of maintenance

strategy exactly.
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