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Reliability Analysis of the Aviation Ground Lighting Power Supply
System Based on Multi-state and Common Cause Failure

HOU Qizhen, HOU Yifei
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Abstract: With the rapid increase in the scale of airports and the length of flight operations in China. the reliability of the power
supply system for aviation ground lighting is becoming more and more demanding. In this paper. a reliability analysis model based on
multi-state common cause failure is proposed for the aviation ground lighting power supply system. Firstly, according to the fault
transmission relationship among the multiple series component in the system, the multi-state model of components is established.
Secondly, for the single assignment problem of the traditional common cause failure p-factor, a structural modification C-factor is in-
troduced. An improved model for the f-factor common-cause failure analysis is established in the redundant aviation ground lighting
power supply system. The domestic typical airport lighting power supply system is taken as an example, by establishing traditional,
multi-state Bayesian model and calculating reliability before and after common cause failure. It is proved that the multi-state common
cause failure Bayesian model can correctly describe the aviation ground lighting power supply system. The model complexity is lower
and closer to the actual situation of the system. Finally, The Bayesian reverse reasoning is used to find the weak link of the aviation
ground lighting power supply system.
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