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Abstract—We study the reliability and sensitivity analysis of a system with M operating machines, S warm standbys, and a
repairable service station. Failure times and service times of each machine (operating or standby) are assumed to be
exponentially distributed. While the service station is working, it is subject to breakdowns according to a Poisson process.
When the station breaks down, it requires repair at a repair facility, where the repair times follow the negative exponential
distribution. The K out of M + S system is analyzed where K = 1, 2, ..., M. This paper presents derivations for the system
reliability, Ry(t), the mean time to system failure, MTTF, and numerical illustration. Several cases are analyzed to investigate
the effects of various parameters on the Ry(t) and the MTTF. Sensitivity analysis for the Ry(t) and the MTTF is also studied.
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