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A new protection method of feeder current in urban rail transit

LIU Jianhua', SHEN Songwei', ZHOU Mingping', CAO Ming
(1. China University of Mining and Technology, Xuzhou 221008, China;
2. Xuzhou Information and Electrical Technology Co., Ltd., Xuzhou 221100, China)

Abstract: In the DC traction power supply system, the locomotive starting current becomes bigger and bigger,
locomotive starting process is more and more similar to the process of non-short circuit fault, multi locomotive starting
process is closer and closer to the process of middle and far end short circuit fault, which lead to the increase of the
possibility to make the DC feeder current rate and current increment (DDL) protection move mistakenly and refuse to
move. This paper analyzes the existing DDL method and points out its shortage by simulation, and then puts forward a
kind of protection method. This method is based on the current integral value, the ratio of the current average value and
the maximum current value. It’s easy to distinguish non-metallic short-circuit fault current and the locomotive starting
current, multi locomotive simultaneous starting current and the middle and far short circuit current, and the setting value
is given. The reliability of this protection method is verified by simulation.
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Fig. 1 Logic diagram of DDL protection
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Fig. 2 Protection configuration for feeder
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Fig. 3 Simulation model of short circuit of bilateral power

supply system traction network
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Fig. 4 Short circuit current curve of the short circuit point at the
middle of the two traction substation and the short circuit

point 30 meters away from traction substation B
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Fig. 5 Non-metallic short-circuit fault current curve and

locomotive starting current curve
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Fig. 6 Remote short circuit current curve and current curve of

two locomotive starting at the same time
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Fig. 7 Protection action logic
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Table 1 Simulation results of two locomotives starting in the

same interval
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Table 2 Simulation results for a short circuit in an interval
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Table 3 Protective tripping time of different point of

contact net
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