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Abstract: 

In this research paper we investigates the availability optimization of complex repairable systems 

subject to statistically correlated maintenance and failure durations. Unlike classical reliability models 

that assume independence between breakdown and repair processes, the proposed framework 

incorporates dependence structures to better represent real-world operational behavior. A stochastic 

modeling approach based on semi-Markov processes and copula-based joint distributions is developed 

to capture the correlation between failure and maintenance times. Steady-state availability expressions 

are derived, and key performance indices are formulated under various maintenance strategies, including 

preventive and corrective policies. An optimization model is constructed to determine optimal 

maintenance scheduling and resource allocation that maximize system availability while minimizing 

downtime and operational costs. Numerical experiments demonstrate the significant impact of 

correlation on system performance and highlight the potential losses arising from independence 

assumptions. The results provide practical insights for decision-makers in manufacturing, power, and 

industrial systems seeking to enhance reliability and operational efficiency under different conditions. 
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