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A fault location algorithm for distribution network based on extracting features from
the reflected wave of symmetrical injection method

REN Qin', SHU Qin', LIU Yong?
(1. School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China;
2. Aba Electric Power Company, State Grid Corporation of China, Aba 623200, China)

Abstract: According to the analysis on the reflected wave at the single-phase-to-ground fault point and traveling-wave
transmission characteristics of lines in overhead-line distribution network, the method that symmetrical high-voltage pulse
is injected into three phases is proposed to acquire the zero-mode waves. Then the time of zero-mode reflected waves
reaching the bus bar and the characteristic parameters of wavefront are used as input variables of BP neural network
location model of single-phase ground fault. Before extracting the arrival time of the fault zero-mode reflected waves and
the waves’ characteristic parameters, this paper respectively adopts the fractional scaling standardization and
normalization of extremum to eliminate the influence of the factors except fault distance on the neural network input
vector. PSCAD simulation and Matlab programming operation is used, the results show that the method is not affected by
branch lines and grounding resistance, which can effectively measure the fault distance.
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Fig. 1 Schematic of single-phase-to-ground fault
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Fig. 4 Waveforms of different fault distance
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Table 1 Detection result of arrival time, average speed, the
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Table 2 Partial result of fault location

Wk dEEE b YEHR O MERE 4axHRE AR
Ty B/km  [XB B/ B /km Z5/km ZE%

1 0.25 AB 500 0.284 0.034 12.04
2 1.15 AB 500 1.194 0.044 3.68
3 7.45 BD 10 7.489 0.039 0.52
4 10.05 DF 1000 10.035 0.015 0.15
5 15.85 DF 0.01 15.817 0.033 0.21
6 15.85 DF 10 000 15.790 0.033 0.38
7 18.45 FH 100 18.375 0.075 0.41
8 18.45 FG 100 18.496 0.046 0.25
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