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Remaining Life Prediction Information-based Maintenance Decision Model for

Equipment Under Imperfect Maintenance
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Abstract In making a maintenance decision for equipment based on remaining life prediction information, current
methods normally consider that maintenance activities can only have influence on either the degradation level or the
degradation rate, but not on both. In this paper a degradation model and a maintenance decision model considering the
influence of imperfect maintenance for stochastic deteriorating equipment are proposed so as to combine the influences of
imperfect maintenance activities on both degradation level and degradation rate. A stochastic degradation model subject to
the intervention of imperfect maintenance is firstly established based on the multi-phase Wiener process, and the analytical
probability distribution of the remaining life is derived in the sense of the first hitting time. Then, a maintenance decision
model whose decision variables are the monitoring interval and the preventive maintenance threshold is constructed based
on the remaining life prediction information. Finally, a numerical simulation is provided to substantiate the effectiveness
of the proposed model and to analyze the sensitiveness of the cost parameters. The experiment result shows that the
model has potential to be applied in practice.
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