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Fault line detection for single-phase-to-earth faults based on improved grey relation analysis

LIANG Rui, WANG Chong-lin, LIU Jian-hua, MA Cao-yuan, ZHANG Dong-liang
( School of Information and Electrical Engineering, China University of Mining & Technology, Xuzhou 21008, China)

Abstract:  After analyzing the single-phase-to-earth faults selective protection principle in present small current system, a novel
principle that single-phase-to-earth fault based on improved gray relation analysis is presented in this paper. While
single-phase-to-earth faults taking place in the distribution system, this method utilizes the zero sequence transient current relation
degree of faulted branch and normal branch to analyse and distinguish faulted branch from normal branch. The corresponding
simulation and experiment are also carried out as well as the corresponding algorithm. Simulation and practical application show that
single-phase-to-earth faults selective protection principle based on the method has a less calculation, great exactness and it is easy to

realized. It is also adaptive to any distribution system with different grounding patterns.
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Fig.1 Sketch map of single-phase-to-ground fault in the

distribution network
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Fig.2 Waves of fault branch and normal branch when

single-phase-to-ground fault occurs in all kinds of conditions
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Tab.1 The average relation results of every branch in single-phase-to-ground fault occurs

with neutral point grounded by arc-supression coil and a parallel resistance system

131 RZ EB R-4 ES ks

H & SRR 0.695 57 0.673 28 0.534 0.6935 0.6345 Line3
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Tab. The average relation results of every branch in single-phase-to-ground fault occurs

with neutral point grounded by arc-supression system
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Tab.3 The average relation results of every branch in single-phase-to-ground fault occurs with neutral-isolated system
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