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Line selection method for grounding fault in resonant grounding distribution systems

LONG Ruyue, HUANG Chun, TANG Tao, ZENG Jing
(School of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: To solve the problem of low accuracy of line selection when grounding fault occurs in a small current grounding
system, a new method for single-phase grounding fault line selection in resonant grounding system is proposed. By analyzing
the characteristics of zero-sequence current and zero-sequence impedance of different lines, it is found that the zero-sequence
impedance of the healthy line is always capacitive, and the zero-sequence current is the pure capacitive current. But the
zero-sequence current of the faulty line contains the inductive component of the arc-suppression coil in the low frequency
band, and the amplitude is greater than that in the high frequency band. Firstly, the low-pass filter is used to extract the signal
component of the bus zero-sequence voltage and the zero-sequence current of each feeder in the low frequency band, and the
bus zero-sequence voltage is derived. Then it compares the difference between the product of the zero-sequence current and
the pure capacitive current of any two lines. The one which has largest difference is the fault line. Simulations of single-phase
ground fault under different working conditions have been done. The results show that the method is accurate and adaptive.
This work is supported by National Natural Science Foundation of China (No. 51677060).
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Table 1 Line parameters of the model
ik Fi BH/(Q/km) FUE/(mH/km) L2 /(UF/km)
S N O 2 = R 5 5 b
gtk 0178 0 025 1.21 0.54 0.01 0.006
G 0.27 2.7 0.255 1.02 0.339 0.28
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Fig. 5 Low-frequency component of zero-sequence current
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Table 2 Selection results of different failure modes

Xi R/ O/ finz
mo Q@ SIS S S S S e

L 5 200 30 5696 4.800 5.400 5900 76.90 71.10 L,

L

L, 1 50 0 1500 1803 19.00 21.00 233.0 213.0 L,
Ls 3 500 15 0.900 1.000 1840 1.300 13.80 12.90 L;
Ly 7 1500 30 0.234 0.264 0.294 467.0 2.241 2.061 L4
Ls 2 2000 45 0.064 0.072 0.080 0.088 30.93 0.303 Ls
Ls 2 2500 60 0.068 0.077 0.085 0.094 0.324 20.57 Le

BRgk 3 300 90 0.693 0.782 0.875 0.972 4.312 3314 £j£k
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Table 3 Results with the influence of different factors

Ls Xy/km R, /Q 0/(°) M $» S; Sy Ss Ss MLt
L 5 20 0 42331 46.07 51.00 56.00 404.0 363.0 L
L, 7 20 0 39711 3821 43.00 4631 336.0 301.0 L
L 1 20 0 43 874 51.00 56.00 62.00 512.0 463.0 L
L, 5 200 0 2210 2.400 2.700 3926 38.40 35.80 L,
L, 5 200 30 4302 4.900 5.400 5620 75.90 70.71 L,
L, 5 200 60 5.670 5.700 6.401 6102 91.40 86.0 L,
Ls 5 20 30 59.00 66.00 73.00 80.04 1108 277.0 Ls
Ls 5 200 30 4298 4.827 5.353 5.866 657.4 2033 Ls
Ls 5 1000 30 0.266 0.299 0.332 0.364 85.77 1.262 Ls
REgk 0 20 0 13.02 14.78 16.58 18.41 100.2 62.68 Rk
REek 0 200 0 0.645 0.730 0.808 0.897 5.710 3.068 824
B2k 0 1 000 0 0.163 0.183 0.204 0.224 1.024 0.773 Bk
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Table 4 Selection results with the influence of
Gaussian white noise

X/ R/ 0 snr/ 2k
kal;’l ;2 e SdB S S S S S S T2

0 I 110 13 1985 172 162 L4

Ly 1 500 30
30 348 355 364 1987 841 762 Ly
0 046 0.52 0.579 0.637 169 220 Ls
Ls 2 600 60

30 164 16.7 16.56 1689 190 482 Ls
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