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As the first step, the probability of occurrence of a hazardous event caused
by safety-related systems has been derived based on two types of hazardous event occurrence logics
that take into account the characteristics of operating mechanisms of the safety-related systems.
Then, the hazardous risk has been formulated by introducing certain cost parameters into this
measure and two approaches to formulate total cost including the maintenance cost have been
developed. Furthermore, we derived optimal policies that enable us to determine the maintenance
interval that minimizes this total cost, depending on the dangerous hazard rate and the magnitude of
the risk. Finally, in accordance with IEC 61508, the optimal maintenance (proof-testing) intervals
have been actually calculated according to the hazardous risk and safety demand rate to the
safety-related systems. And examples of the application of these optimal policies have been also
presented.
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