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Single-phase open-line fault selection and location based on wavelet neural networks
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Abstract: According to the change characteristic of the transient component of positive-sequence current when single-phase
open-line fault with non-grounding or power-side-grounding or load-side-grounding happens, a novel selection and location method
for single-phase-open-line fault of distribution network is presented. In this method, singularity detection of wavelet is employed to
obtain the polarities and magnitudes of modulus maximum of the transient component of positive-sequence current caused by the
fault. Comparing them, the fault line can be determined. The polarities and magnitudes are combined with wavelet neural networks
to realize the mapping relationship between modulus maximum and fault point position, and then the fault location can be
realized. Simulation results show that the proposed method is of precision and reliability.
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Fig.1 Small current grounding system
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Fig.2 Model of wavelet neural networks for line location

of single-line-open fault
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Fig.3 Flowchart of fault line selection and location
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Fig.4 Model of small current grounding system
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Fig.5 Simulation waveform maximal modulus with wavelet
transform of positive sequence current transient component

with non-grounding A-phase-line- open fault in line II
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Fig.6 Simulation waveform maximal modulus with wavelet
transform of positive sequence current transient component

with power-side-grounding A-phase-line-open fault in line II
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Fig.7 Simulation waveform maximal modulus with wavelet
transform of positive sequence current transient component

with load-side-grounding A-phase-line-open fault in line I1
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Tab.1 Simulation results of non-grounding A-phase-line-open fault location using wavelet neural networks
S i 2 S 3
Tl B 25/ i At/ AR 22/ MbERE R A/ AR 22/ WBERE RS, (R AR 22/
km km % km km % km km %
0.5 0.503 9 0.778 0 0.5 0.5210 4.200 0 0.5 0.5297 59400
1.5 1.500 1 0.006 7 1.0 1.0216 2.160 0 1.0 0.9551 —4.490 0
4.0 3.999 4 -0.0150 3.0 3.0219 0.730 0 1.5 1.540 1 2.6733
7.0 7.000 2 0.002 9 6.5 6.497 3 -0.041 5 2.0 1.9859 -0.705 0
9.0 8.999 2 -0.008 9 7.0 6.996 0 -0.057 1 2.5 24936 -0.256 0
11.5 11.501 4 0.008 7 7.5 7.506 5 0.086 7 3.0 3.1027 34233
13.0 12.999 3 -0.007 7 8.0 8.007 1 0.088 7 3.5 35144 04114
16.0 16.023 9 0.1500 8.5 8.497 6 -0.028 2 4.0 3.9883 -0.2925
17.0 16.999 2 —-0.0059 9.0 8.9756 -0.2711 4.5 4.501 1 0.024 4
2 BRI AREE 41T ARE BTk B IR I SR BB RE RO (T B 45 R

Tab.2 Simulation results of power-side-grounding A-phase-line-open fault location using wavelet neural networks

SR 1 SO 2 STk 3
[BE i BLAE/ A2/ HbERE R Ui/ A2/ Wb, R AR IR ZE/
km km % km km % km km %

0.5 0.502 2 0.4400 0.5 0.5258 5.160 0 0.5 0.506 3 1.260 0
1.5 1.504 6 0.306 7 1.0 0.988 6 -1.1400 1.0 0.996 9 -0.3100
4.0 4.003 7 0.0925 3.0 2.986 1 -0.463 3 1.5 1.501 0 0.066 7
7.0 7.001 4 0.0200 6.5 6.500 2 0.003 1 2.0 2.003 8 0.190 0
9.0 9.002 4 0.026 7 7.0 6.999 8 -0.002 9 2.5 24970 -0.1200
11.5 11.502 4 0.0209 7.5 7.500 5 0.006 7 3.0 3.000 9 0.0300
13.0 13.002 3 0.0177 8.0 7.999 7 -0.003 8 35 3.5030 0.0857
16.0 16.002 5 0.0156 8.5 8.500 0 0 4.0 4.002 2 0.0550
17.0 17.002 8 0.016 5 9.0 9.000 0 0 45 4.5003 0.006 7
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Tab.3 Simulation results of load-side-grounding A-phase-line-open fault location using wavelet neural networks

S 1 SCB% 3
A P i AR/ AR 2/ WREE S/ DT EAE/ AR R 2/ WRE Y R/ AR IR 2/
km km % km % km km %
0.5 0.499 7 —0.060 0 0.5 0.5010 0.200 0 0.5 0.500 5 0.100 0
1.5 1.499 1 —0.060 0 1.0 1.001 0 0.1000 1.0 0.999 3 —0.070 0
4.0 4.000 1 0.002 5 3.0 3.0010 0.0333 1.5 1.500 0 0
7.0 6.999 4 —0.008 6 6.5 6.500 7 0.0108 2.0 2.000 0 0
9.0 8.998 8 —0.0133 7.0 7.000 9 0.0129 2.5 2.500 6 0.024 0
11.5 11.502 5 0.0217 7.5 7.500 8 0.0107 3.0 2.996 2 —0.126 7
13.0 12.999 8 —0.009 2 8.0 8.000 8 0.0100 35 3.504 5 0.128 6
16.0 16.027 5 0.1719 8.5 8.500 8 0.009 4 4.0 4.004 1 0.1025
17.0 16.974 2 —0.1518 9.0 9.000 8 0.008 9 4.5 4.494 2 —0.1289
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