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Abstract: In this talk, we deal with a preventive replacement problem for multi-unit systems. First, we assume
that the units in systems are identical, and the failures of units are independent and follow an exponential
distribution. Secondly, it is assumed that the replacement time is negligible, the fixed and variable costs to replace

failed units are included, and the expected cost rate is used as an optimization criterion.

We propose a preventive replacement policy based on the mean residual life of the system. If the system is failed
before the mean residual life of the system is greater than the specified threshold (the decision variable), then the
system is replaced correctively. Otherwise, the system is replaced preventively when the mean residual life of the
system is less than the threshold. A procedure to obtain the expected cost rate is developed and an algorithm to
find the optimal threshold of the mean residual life is also proposed under some well-known system structures in

reliability.

Numerical examples are studied to know the effects of model parameters on the optimal solutions in various
system structures. The optimality of the policy proposed is investigated by some machine learning techniques
approximately in cases of discrete failure distributions. For further studies, we analyze preventive replacement

policies for extended failure and cost models and promising optimization problems.
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