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Mechanism and influencing factors of electric locomotive sympathetic inrush

ZHAO Yuanzhe, LI Qunzhan, ZHOU Fulin, LI Yanan
(School of Electric Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: In order to research the mechanism of sympathetic inrush occurring in electric locomotive transformer, the
mathematical model including traction power supply system, closing locomotive and operating locomotive is established,
flux linkage analytical solutions of locomotives transformers flux are obtained by using Laplace transform. The flux
variety processes of closing transformer and operating transformer are analyzed though building simulation model. By
studying variation of sympathetic inrush under different conditions, the influencing factors of sympathetic inrush are
obtained, and the influence of the inrush current and sympathetic on traction network voltage is analyzed. The results
show that the inrush current of closing electric locomotive could cause sympathetic inrush of the operating electric
locomotive and make the voltage of traction network drop and seriously distort, which provide a reference for abnormal

tripping of traction power supply system.
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Fig. 1 Traction power supply system
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Fig. 2 Operation status of LM1 and LM2 in traction network
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Fig. 3 Equivalent circuit of status 1 and 2
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