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Abstract

Due to the limitation of the traditional reliability model, this paper focuses on the system of
self-check and repairable maintenance, studies the time-dependent characteristics of system fault
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occurrence, detection and repair, and proposes two modeling methods of system availability,
namely, minimum cut set method and Markov method. The usability of the self-checking and re-
pairing maintenance system is analyzed and evaluated, and the analysis results are compared to
overcome the shortcomings of the traditional reliability model. Finally, a practical product case
with self-checking and repairable features is used for usability analysis and evaluation, which ve-
rifies the applicability and effectiveness of the model.
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Figure 1. Product failure occurrence, detection, isolation and repair
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Figure 2. The single component has a self-checking repairable system
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Figure 3. Markov model of a single component repairable system with self-check
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Figure 4. Markov state transition diagram
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Figure 5. Example system reliability block diagram
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Figure 6. Example system Markov model
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Table 1. The minimum cut set of the redundant system in Figure 5
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Table 3. The unavailability of each minimum cut set
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Figure 7. Numerical unavailability curves of two models (0~24 hours)
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Figure 8. .The numerical unavailability curves of the two models (0~24 years)
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