T PR SV IP- R W L P J WA 3

Calendar-based Age Replacement Policy with Dependent
Renewal Cycles

o9ol3T aodo 558 il touims 4

35)33 D@‘é}‘ QW gL @553’3‘5)3:-3
otoo b /P /1) aiiss

Sy 2w (Al ip yle2 Al (2l (wigo 0uSiNS

Abstract

In this talk, | introduce an age-based replacement policy in which the preventive
replacements are restricted to specific calendar times. Under the new policy, the assets
are renewed at failure or if their ages are greater than or equal to a replacement age at
given calendar times, whichever occurs first. This policy is logistically applicable in
industries such as utilities where there are large and geographically diverse populations
of deteriorating assets with different installation times. Since preventive replacements
are performed at fixed times, the renewal cycles are dependent random variables.
Therefore, the classical renewal reward theorem cannot be directly applied. Using the
theory of Markov chains with general state space and a suitably defined ergodic
measure, | analyze the problem to find the optimal replacement age, minimizing the
long-run expected cost per time unit. | further find the limiting distributions of the
backward and forward recurrence times for this policy and show how the ergodic
measure can be used to analyze more complicated policies. Finally, using a real data set
of utility wood poles’ maintenance records, I numerically illustrate some of the results
including the importance of defining an appropriate ergodic measure in reducing the
computational expense.
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