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Research on arc fault line selection based on improved transient correlation
analysis and support vector machine

CHEN Kui, CHEN Bobo
(School of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou 221008, China)

Abstract: A comprehensive arc model is presented. On account of the complex characteristics of arc grounding, a new
method of the fault line selection based on the characteristics of transient zero sequence current and the difference of
two-phase current with support vector machine (SVM) is proposed. Besides, the relation between transient zero sequence
current and the D-value of fault phase and non-fault phase is studied. Then the wavelet analysis is used to transform the
signal into the feature band (625~1250Hz) within the correlation analysis. The correlation coefficients of each feeder can
be used as the inputs of SVM classification algorithm, and the line selection process of single phase arc-grounding fault is
established. Simulation are performed in the EMTP, the data is processed by Matlab. The results show that this method
can correctly select the fault line for different neutral point grounding mode, different distance and different fault time.
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Fig. 1 Diagram of arc model
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Fig. 2 Simulation of arc voltage
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Fig. 3 Simulation of arc current
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Fig. 4 Wavelet energy of the difference of the two phase current
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Fig. 5 Wavelet energy of zero-sequence current
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Fig. 6 Zero-sequence and phase current’s wavelet

waveform of fault line
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Fig. 7 Zero-sequence and phase current’s wavelet

waveform of non-fault line
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Fig. 8 Fault line selection algorithm flow chart
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Table 1 Train samples

o . o \ A R
i e Wl P em e , , , ,
2 2 ‘) 2
0 4 8% 0.999 8 -0.3637 -0.267 3 -0.266 9
15 4 0 1 -0.0153 0.012 0.0159
30 4 -8% 1 -0.0713 0.008 4 0.038 4
1 45 4 0 1 -0.3002 -0.3778 -0.360 6
60 7 8% 1 -0.5313 -0.4803 -0.428 2
75 7 0 1 -0.571 -0.696 9 -0.6811
90 7 -8% 1 0.0522 -0.909 -0.9221
0 7 8% -0.0577 0.8509 -0.046 2 -0.024 1
15 7 0 0.059 2 0.816 9 0.0855 0.097 8
30 7 -8% -0.260 4 0.8777 -0.2326 -0.2056
2 45 3 0 -04145 0.893 -0.3023 -0.258 8
60 3 8% -0.6532 0.8777 -0.840 6 -0.4368
75 3 0 -0.746 6 0.606 -0.6453 -0.602 6
90 3 -8% -0.8212 0.9549 -0.689 -0.1536
0 4 8% -0.198 2 -0.269 1 0.999 5 -0.188
15 4 0 -0.2957 -0.246 8 0.997 4 -0.1211
30 4 -8% -0.291 -0.188 3 0.999 9 -0.243
3 45 4 0 -0.2304 -0.250 8 0.999 8 -0.106 7
60 9 8% -0.667 5 -0.4883 0.999 9 -0.587 6
75 9 0 -0.623 4 -0.594 8 0.999 8 -0.518 2
90 9 -8% -0.846 8 0.009 9 0.999 9 -0.898 7
0 8 8% -0.4206 -0.3837 -04191 0.999 6
15 8 0 0.1356 0.0415 0.176 6 0.999 8
30 8 -8% -0.022 5 0.086 3 0.071 0.999 9
4 45 8 0 -0.3013 -0.283 1 -0.1713 1
60 6 8% -0.5013 -0.2383 -0.328 0.999 9
75 6 0 -0.682 -0.607 8 -0.546 8 1
90 6 -8% 0.099 3 0.054 -0.8213 0.997 6
0 8% -0.2707 -0.290 1 -0.286 1 -0.2395
15 0 -0.076 1 -0.061 2 -0.0221 0.012 6
30 -8% -0.576 5 -0.535 -04357 -0.2915
0 45 0 -0.807 6 -0.776 5 -0.678 -04517
60 8% -0.8932 -0.8677 -0.787 1 -0.5409
75 0 -0.905 8 -0.9019 -0.8237 -0.679 2
90 -8% -09175 -0.9033 -0.8254 -0.681 6
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Table 2 Test samples
FREBAN R R L
Wk WO AAC) Rk m AMERE 0 ‘ . ‘. VST S
15 5 0 0.997 8 -0.699 8 -0.4282 -0.466 1 1
45 5 0 1 -0.3093 -0.2393 -0.1917 1
: 75 6 8% 1 -0.6767 -0.646 9 -0.640 9 1
90 6 8% 1 0.0353 -0.839 4 -0.849 1 1
0 2 -8% -0.03 0.854 7 -0.021 9 -0.029 4 2
30 2 -8% -0.4819 0.880 1 -0.4378 -0.344 2
? 60 8 0 -0.756 2 0.8779 -0.718 4 -0.494 4 2
90 8 0 -0.745 6 0.909 -0.645 3 -0.602 6 2
15 5 0 -0.084 9 -0.050 9 0.999 9 0.0712 3
45 5 0 -0.5023 -0.3485 0.999 9 -0.4263
3 75 8 8% -0.7672 -0.586 8 0.999 9 -0.699 9 3
90 8 8% -0.623 4 -0.594 8 1 -0.5182 3
15 4 -8% -0.5392 -0.049 4 -0.4749 0.988 6 4
45 4 -8% -0.2652 -0.065 9 -0.1159 0.999 9 4
! 75 10 0 -0.644 3 -03127 -0.717 4 0.999 8 4
90 10 0 -0.844 9 -0.8167 -0.8919 1 4
0 -8% -0.076 6 -0.060 3 -0.0203 0.003 6 0
0 45 0 -0.8103 -0.779 6 -0.681 9 -0.4572 0
90 8% -0.9275 -0.903 3 -0.8254 -0.581 6 0
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:g: Table 3 Classification results of intermittent arc grounding
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Fig. 10 Zero sequence current waveforms of

intermittent arc grounding system
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Table 4 Classification results
R HBEAA/C) bR B 25 /km . FREATR A . . ks R
ek 1 0 8 0.500 9 0.085 5 -0.2162 -0.0951 1
ek 2 30 5 -0.046 2 0.816 9 -0.256 -0.065 2 2
e 3 60 3 -0.024 1 0.097 8 0.779 6 -0.1612 3
ek 4 90 7 0.015 4 0.059 2 -0.204 6 0.874 4
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