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Research on new protection principle against wrong-phase short circuit of the AC traction supply

LI Ji-kun, GAO Shi-bin, WANG Tao
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The fault sign of wrong-phase arc short circuit is simulated and analyzed by building arc model. The flaw of the existing
feeder protection principle is proved. Based on the analysis of the harmonics characteristics of each phase voltage and current that
result from wrong phase arc short circuit, the low voltage protection principle by detecting the voltage between the two supply arms is
proposed to confirm the appearance of wrong phase short circuit. The correctness, effectiveness and feasibility of the protection
principle are verified by simulations of the voltage between the two supply arms in the conditions of the light load, heavy load, and

one arm, two arms short circuit. This protection principle can be used as the main protection against wrong phase arc short circuit in

traction network, and it can be combined with traction supply feeder complete protection to form a complete protection strategy.
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Fig.1 Arc mathematical model simulation
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Fig.2 Wrong-phase short circuit model of traction supply

system
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Fig.3 Waveforms of the three-phase voltage and short-circuit

current when the arc wrong phase short circuit occurs
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Tab.1 Measurement impedances of power arm under different

arc length
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Fig.4 Impedance element quadrilateral operating characteristics

and main vector map of feeder protection device
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Tab.2 Comprehensive analysis on fault phase voltage harmonic

content of Uy,
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Fig.5 Block diagram of low-voltage protection on wrong-phase

short circuit
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Tab.3 Operation analysis on low-voltage protection on wrong-phase short circuit
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