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Fig.1 Principle diagram of line test for DC traction
power supply system
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Fig.2 Short circuit distributed parameter model of
DC traction power supply system
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Fig.3 Micro-element diagram of rail potential to earth
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Fig4 T-type equivalent model of steady-state
short circuit of DC traction power supply system
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Fig.5 Structural diagram of metro tunnel
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Fig.6 Equivalent model of DC traction power supply
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Table 1 Model parameters
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Fig.7 Fault location errors of proposed algorithm under

different fault locations and short circuit resistances
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Fig.8 Fault location errors of short circuit faults in
different fault intervals
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Fig.9 Fault location errors of proposed algorithm when

measurement errors of voltage and current exsists
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Fig.10 Fault location errors of proposed algorithm
under different rail-to-ground resistances
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Table 2 Results of simulation test
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Two-terminal steady state fault location algorithm based on distribution parameters of
rail-earth reflux system in DC traction power supply system
LIU Wei',TANG Yiwen',LI Fuqiang',WANG Jing’
(1. School of Electrical Engineering,Southwest Jiaotong University,Chengdu 610031, China;
2. China Shipbuilding Industry Corporation No.712 Institute, Wuhan 430064, China)

Abstract: To overcome the difficulty of locating short circuit faults in DC traction power supply system for
urban rail transit,a two-terminal steady state fault location algorithm based on the distribution parameters
of rail-earth reflux system is proposed. A DC traction network voltage is applied between catenary and rail
by the test circuit of feeder DC switchgears of traction substations adjacent with the fault interval after
short circuit faults. The fault location is calculated by using port resistance of traction network measured
twice. Considering the double layer rail-earth reflux structure,the T-type equivalent circuit of rail-earth reflux
system with distributed parameters is carried out,the expressions of fault location and steady state currents
are inferred. The proposed method requires no additional fault locating equipment and the synchronization
of two-terminal data,and is not affected by the short circuit resistance and impedance-frequency characteristic
of rail in transient process. The fault of DC traction power supply system is simulated in CDEGS software.
The influences of different short circuit resistances,fault point locations, transition resistances and measuring
errors of current and voltage measuring devices on fault locating accuracy are discussed. The effectiveness
of the two-terminal steady state fault location algorithm is verified by the simulation of complete insulation
and low transition resistance using bare conductor on laboratory small power platform.

Key words: urban rail transit; DC traction power supply system;electric fault location;steady state data;rail-

earth reflux system;distribution parameters
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