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Fault Tracing Method Based on Fault Propagation and Causality With
Its Application to the Traction Drive Control System

YIN Jin-Tian"? XIE Yong-Fang' CHEN Zhi-Wen' PENG Tao' YANG Chao'

Abstract To solve the problem of fault tracing, a fault tracing method based on fault propagation and causality is
proposed in this paper. Firstly, the fault propagation model of the system, which reflects spatiotemporal character-
istics, is established. Secondly, the Granger causality technique is used to determine the causality between signals of
different observation points, and to determine the observation points suitable for extracting fault features for fault
diagnosis. Thirdly, the fault features and fault propagation time of these observation points are extracted, and then
compared with the spatiotemporal characteristics of the corresponding observation points in the fault propagation
model to determine the fault type and location. The proposed method is verified by the semi-physical simulation
platform of the traction drive control system of high-speed train, and the feasibility and efficacy of this method is
verified.
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Table 1  Fault feature frequency value at different observation points (Hz)
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