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Small current grounding fault selection based on coefficient of variation and high order cumulant

ZENG Zhihui, XIAO Yu
(School of Electrical Engineering & Automation, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: In order to solve the problem that the accuracy of transient fault line selection method of resonant earthing
system is not high, a small current fault line selection method based on the coefficient of variation and high order
cumulant is proposed. First, the initial polarity of the fault component of zero-sequence current is solved using the
coefficient of variation. If it is a line fault, the zero-sequence current of each outgoing line is decomposed by means of
variational mode decomposition, and the DC component and power-frequency AC component of zero-sequence current
are extracted. Finally, the dual polarity selection is realized by combining the high order accumulator of the DC
component and the initial polarity construction criterion of the AC component of the power frequency. Simulation results
show that this method is not affected by fault closing angle and transition resistance.
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Table 6 High order cumulative and modal energy comparison data

Tk L RH/Q 5 100 200 500 1 000 2 000 5000
B £k I P LA M 12.708 8.1325 5.901 1 32386 1.849 1 0.995 3 04173
N i e £ 0.416 3 0.104 1 0.038 1 5.81e-03 1.02¢-03 1.50e-04 1.00e-05
b B i
ALk 0.0123 0.003 3 0.001 3 1.88e-04 3.24¢-05 4.57¢-06 2.49¢-07
— [ 0.731 1 0.7339 0.740 3 0.7427 0.743 8 0.747 3 0.759 2
ALk 0.08 90 0.093 5 0.093 6 0.0954 0.097 4 0.096 0 0.089 6
1 FTABATIAXRRNETRRE
Table 7 Variation coefficient of power frequency AC component under different conditions
(LR A IR /(%) Wb £ i L L, A I,
5 0 ik 1 -0.1757 0.208 5 0.1553 0.143 6
100 0 ik 1 -0.1725 02321 0.1529 0.1289
200 30 itk 2 0.133 4 -0.159 1 0.190 4 0.2553




MAEME, & ETRRRLNS S BRI b 2 - 107 -
&R
ke HLBE/Q Al 1/(°) W 2 i A A A I,
500 30 ZR05 2 0.1257 -0.170 7 0.224 7 0.2779
1 000 60 205 3 ~0.266 4 ~0.245 4 02182 -0.138 1
2000 60 2405 3 ~0.266 4 ~0.244 9 02178 -0.143 3
5000 90 L0 4 -0.157 3 -0.128 9 -0.0919 0.1152
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Table 8 Zero-sequence current variation coefficient of bus fault under different conditions
T L RH/Q A f11/(%) A A A I,
5 0 0.1526 0.1329 0.196 9 0.290 8
100 0 0.1239 0.1057 0.170 6 0.254 6
200 30 0.280 4 0336 6 04742 0.594 6
500 30 02571 03170 0.4532 0.567 1
1 000 60 -0.190 0 -0.150 1 -0.087 5 -0.064 9
2000 60 -0.1922 -0.1532 -0.090 8 -0.064 3
5000 90 -0.139 8 -0.098 7 -0.066 8 -0.100 6
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Table 9 Higher order cumulant values of DC components under different conditions
[BERENEYe) B IR FA/(°) MO £ it I A A 1,
5 0 21 2.8788e-01 1.3405¢-02 1.2617¢-02 7.0230e-03
100 0 2% 1 8.3560e-02 2.9180e-03 3.7930e-03 2.2140e-03
200 30 2 2.0700e-05 7.1107¢-04 3.3949¢-05 2.1330e-05
500 30 L% 2 3.4915e-06 1.1688e-04 4.9446¢-06 3.1766e-06
1 000 60 2% 3 2.7405e-06 2.2473e-06 7.6505¢-05 2.3422¢-06
2000 60 3 3.6592e-07 2.9922¢-07 1.0750e-05 2.7643¢-07
5000 90 Ltk 4 1.4200e-07 1.1797¢-07 1.0420e-07 3.7808¢-06
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