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Abstract

Reliability, availability, and maintainability are considered as a crucial metrics that are used to
evaluate the performance of the industrial systems. In this work, an integrated reliability,
availability, and maintainability (RAM) model of the 3-out-of-4 system was proposed to quantify
the values of RAM indices and to identify the most critical equipment which mainly affects the
system performance. The Markovian approach was adopted to model the system behavior. A
transition diagram for the proposed model was constructed and differential equations of the
proposed model were formulated to obtain the state probability. The availability at steady state,
reliability at transient state and maintainability were analyzed and investigated. The proposed
model was verified and validated. A real data of industrial system in Oil and Gas Egyptian
Company was applied to validate the proposed model and the effect of failure and repair rates at
different mission time was presented and discussed. The results of the applied proposed system
revealed that the system availability at steady state is 99 %, the system reliability is 0.59%, and the
system maintainability is 0.99%. On the other hand Turbine no. three was found the most critical
item in the system and need more attention to improve the system performance. It could be said
that the proposed model is considered an good tool for industrial systems performance evaluations.
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