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Risk Assessment of ZPW-2000A Track Circuit Based on Fuzzy Grey Theory

LI Dewei, ZAI Xiangwei, ZHANG Sheng, SUN Tong, CHU Junying, LIU Zhiping

(Rail Transit Institute, Beijing Jiaotong University Haibin College, Huanghua 061199, China)

Abstract. Considering the lack of data, poor information and low precision in the risk analysis of traditional
railway signal equipment, The fuzzy number theory was introduced in this paper based on the failure mode
effects and criticality analysis (FMECA ) , introduction. The application of grey correlation degree method, and
the variable weight comprehensive method proposes were integrated into this risk assessment method based on
the fuzzy gray theory. This method combined fuzzy theory and gray theory, could effectively reduce the depend-
ence on a large amount of equipment failure data. Compared with the traditional risk priority index ( RPN) ,
the risk with the same RPN value could be identified by introducing the variable weight principle. Taking the
ZPW-2000A track circuit as an example, the failure modes of its important equipment and the corresponding
risk levels were analyzed, and the gray ranking was performed. The results showed that the risk priority index
(RPN) level obtained by the risk assessment method based on fuzzy gray theory was more refined than that ob-
tained by the traditional method (RPN). This method could well identify its two major signal failure escalation
modes. The traditional method could only identify one of them. Therefore, the method proposed was more ef-
fective for risk identification.

Key words: fuzzy number theory; variable weight comprehensive method; risk assessment; gray ranking



