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This work presents a unified framework for the failure analysis and maintenance optimization in complex systems that

degrade through multiple simultaneous processes. The total system deterioration is modelled as a weighted sum of

several stochastic processes, incorporating the effects of imperfect maintenance with diminishing effectiveness over time.

Two distinct failure scenarios are explored. The first occurs when the total accumulated degradation exceeds a predefined

threshold, and the second is triggered if either the total degradation or that of a specific critical component surpasses its

own limit. In addition, we have developed two condition-based maintenance policies that adapt to the current state of the

system: one based on the remaining useful life (RUL) and another on a degradation threshold. The objective is to

minimize long-run average costs by optimizing both inspection intervals and the thresholds for preventive action.

Numerical results confirm that these condition-based strategies, by leveraging system state information, significantly

reduce costs compared to other maintenance approaches.
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