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Method of fault section location for the small current single-phase-to-ground fault

based on the amplitude analysis of three-phase current

WAN Xinshu,FANG Lianhang, LIANG Yu, WU Qiang,LIU Hongyan
(Electric Power Research Institute of Hainan Power Grid Co. » Ltd. , Haikou 570203, China)

Abstract : Single-phase-to-ground fault section location in small current grounded system is generally realized by a mas-
ter station comprehensively calculating several different electrical quantities. This method is unsuitable for distribu-
tion networks with complex structures since its large workload and complicated calculations easily brings large errors.
Under the background, a fault location method of distribution network based on three-phase current amplitude analy-
sis is proposed. In views of the analysis on the three-phase current of single-phase-to-ground fault in small current
grounded system, the current changes of the two non-fault phases on the fault path are approximately equal and less
than the current change of fault phase. The phase current change of the two non-fault phases on the non-fault path are
approximately equal and also equal to the current change of fault phase. By calculating the amplitude change of three-
phase current before and after fault and setting the criterion, the fault phase can be selected and the fault section can
be located. ATP simulation results verify the applicability in neutral ungrounded system and neutral point grounding
system via arc suppression coil. The local location of fault is realized successfully. The proposed method is simple in
location criterion and reduces the computational complexity of the master station.
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Figure 1  Single-phase-to-ground fault in small

current grounded system
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Figure 2 Transient equivalent circuit of grounded fault in

small current grounded system
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Figure 3 Model of neutral point grounding system

via arc suppression coil
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Figure 4 Three-phase fault current waveform in

the same mutation direction
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Figure 5 Three-phase fault current waveform in

the opposite mutation direction
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Figure 6 Equivalent circuit diagram of sequence network
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Figure 7 Flow chart of the single-phase-to-ground

fault section location
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Figure 8 Neutral point ungrounded system model
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Figure 9 Three-phase fault current transient change curve before and after fault in neutral point ungrounded system
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Figure 10 Three-phase fault current change curve before and after fault in neutral point ungrounded system
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Figure 11 Three-phase current amplitude difference curve before and after fault in neutral point ungrounded system
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Table 1 Phase current amplitude variation and ratio in
ungrounded neutral system
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Figure 12 Three-phase current transient change curve before and after fault in neutral point

grounding system via arc suppression coil
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Figure 13 Three-phase current change curve before and after fault in neutral point

grounding system via arc suppression coil
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Figure 14 Three-phase current amplitude difference curve before and after fault in neutral point

grounding system via arc suppression coil
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Table 2 Phase current amplitude variation and ratio in
neutral point grounding system via

arc suppression coil
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