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ABSTRACT

Purpose: The purpose of this paper is to determine an optimal number of cycle times for the replacement
under the circumstance where the system is replaced at the periodic time and the multiple number of working
cycles whichever occurs first and the system is minimally repaired between the replacements if it fails.
Methods: The system is replaced at periodic time () or cycle time, whichever occurs first, and is repaired
minimally when it fails between successive replacements. To determine the optimal number of cycle times,
the expected total cost rate is optimized with respect to the number of cycle times, where the expected
total cost rate is defined as the ratio of the expected total cost between replacements to the expected time
between replacements.

Results: In this paper, we conduct a sensitivity analysis to find the following results. First, when the expected
number of failures per unit time increases, the optimal number of cycle times decreases. Second, when the
periodic time for replacement becomes longer, the optimal number of cycle times decreases. Third, when
the expected value for exponential distribution of the cycle time increases, the optimal number of cycle times
increases.

Conclusion: A mathematical model is suggested to find the optimal number of cycle times and numerical exam—
ples are provided through the sensitivity analysis on the model parameters to see the patterns for changes

of the optimal number of cycle times.
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Lemma 1-2¢] 31
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