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Research on a new fault location method for cable considering metal sheath structure

ZHANG Jun,XIA Nenghong, WANG Jie, YUAN Zhipeng

(College of Electrical Engineering, Shanghai University of Electric Power,Shanghai 200090, China)

Abstract: Many faults of single core cables are related to metal sheath. The simplified model that only considers the
core cannot realize the sheath-related fault location. This paper proposes a novel fault location method considering the
metal sheath of the cable basing on the distributed parameter model. First. based on the distribution parameter theo-
ry, the equivalent distribution parameter circuit of the fault cable of considering the metal sheath is analyzed, the
voltage and current equations are established; then, the unknown parameters in the voltage and current equations are
solved through boundary conditions, the voltage and the current value of both sides of the fault point are obtained; fi-
nally, the fault distance is obtained by iterative search of the ranging equation. The proposed method transforms the
complex phase network into mutually independent sequence network, which makes the algorithm simple and effective.
A large number of simulation results show that this algorithm can achieve the accurate distance measurement of
sheath-related faults (sheath-to-ground faults, core-sheath faults, and core-sheath-to-ground faults) , and the ranging
error is within 1.5%. The results are not affected by the fault location, fault type and the transition resistance.

Key words: single core cable;metal sheath;distributed parameter model; sequence network;fault location
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Table 2 Ranging results for different transition resistance
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