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Reliability Analysis of Traction Power Supply System
Based on Markov State Space Method

MA Guirong
( Guoneng Shuohuang Railway Development Co., Ltd., Suning 062350, China )

Abstract: In order to improve the analysis effect on the reliability of traction power supply systems, this study designs a new analysis meth-

od based on the Markov state space method. Based on the analysis of reliability principle and Markov Stochastic process, consid-
ering the operation characteristics of traction power supply system, the reliability analysis model of traction power supply system
using Markov state space method is constructed. The operation states of traction power supply system are divided into normal
state, accident state and risk state. It uses a state space transition diagram to represent the three operational state transitions of the
traction power supply system, and uses the average time before the first fault, the probability change of the traction power supply
system state, and the probability of the stable state of the traction power supply system as reliability indicators to complete the
analysis. The experimental results show that this method can quickly calculate the probability distribution values of three operat-
ing states of the traction power supply system. The errors between the analytical values of the probabilities of the three operating
states and the original statistical values are 0.15, 0.18 and 0.23, respectively. The solving efficiency is high, indicating that this

method improves the analysis effect on the reliability of the traction power supply system.

Keywords: Markov state space method; traction power supply system; reliability analysis; Markov stochastic process
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