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Fig. 1 Waveforms of transient current in various faults
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Table 1 Wavelet modulus maxima of transient current
under different fault conditions
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Table 2 Transient energy of current under different fault
conditions (lighting strike)
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Table 3 Transient energy of current under different fault
conditions (phase to earth)
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Lighting Strike Identification and Its Effects on the Traveling Wave Fault Location

GUO Ningming, QIN Jian, CHEN Xiangxun
(Electric Power Research Institute of China, Beijing 100085, China)

Abstract: Lightning strike is one of the major factors that affect the precision of traveling wave fault location devices.

Identification of lighting strike is key to mitigate the lighting strike influences on the transmission lines. In comparison with

short circuit currents, lighting fault currents are more acute in gradients and the non-fault phase currents carry much more

transient energy in their traveling waves. Based on this, a new wavelet transform method is proposed to identify lighting faults

by extracting the gradients of fault currents and transient energy in the non-fault phase currents. Also, the corresponding

criteria are proposed. EMTDC simulation and experimental results verify the correctness of the proposed method.

Key words: traveling wave fault location; wavelet transform; transient characteristics; lightning strikes
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Table B1  Analysis data of field sampling fault current (modulus maxima)

P | G A N AR KA
CENESE2 7 YRY =St S km
1 220 FALAH 72.177 456.37
2 220 HLAH 229 225.23
3 220 HLAH 33.25 292.88
il 4 220 HLAH 349 164.57
i e 5 500 FALAH 180.044 242.24
6 500 FALAH 346 494.91
7 220 Wi 80.979 395.73/295.26
8 500 WA 229 182.27/188.16
1 220 LAY 16.953 6.8438
J it 2 220 FALAH 83.9 8.9219
i e 3 500 PIAH 25.1 85.805/57.922
4 500 Wi 349 40.914/19.266
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Table B2 Analysis data of field sampling fault current (transient energy)

T T FAH/ N R e R AN AN R e AR
A B c A B C
1 2310.6 2854.1 * 10734 4.65 3.76 1
2 *1560.8 362.26 452.48 1 43 3.45
H 3 *1290.8 195.28 215.23 1 6.61 6
R | R 4 497.78 *2480.6 636.61 4.98 1 3.89
T b 5 79.037 *20196 200.02 255.37 1 100.96
6 1112.8 602.31 *2410 2.17 4.01 1
i 1 4.3666 *1897.3 6.1037 435.16 1 311.03
H b 2 *182.22 1.4482 18.907 1 125.83 9.93
i 7 1564.4 *2073.9 | *5836.8 3.73 2.81 1
WA | R 8 5309.2 * 8834.3 * 11449 2.16 1.29 1
[0 S 3 6.8762 * 84543 | *8588.4 1249 1.01 1
[ 4 *51.853 | *49.637 1.0218 1 1.04 50.83
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