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Fault location method for VSC-HVDC line based on ST and PSO-GRNN
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Abstract : Aiming at the existing neural network fault location algorithms for ground faults on VSC-HVDC lines, there are too many
training samples, long training time, and no effective verification of robustness is proposed. A method based on ST and PSO optimizes
the line fault location algorithm of GRNN. From the perspective of the fault traveling wave energy spectrum, the ST is used to extract the
fault transient voltage signal energy spectrum, and the energy representing each frequency interval is summed to achieve accurate
extraction of the energy characteristic samples; and then normalized the subsequent energy samples and input to the neural network for
training, and the PSO algorithm is used to optimize the smoothing factor of the GRNN to improve the network convergence speed and
training accuracy. Finally, the electromagnetic transient simulation proves that the method has high positioning accuracy and is not easily
affected by the transition resistance. In the case of input samples with measurement errors and external noise interference, the maximum
error is still less than 1. 5%, which has certain engineering application value.
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Fig.2 Transmission system fault equivalent circuit
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Fig.3 Fault line mode voltage waveform
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Table 2 Fault location results
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BEgg B 45 W2 || MR B Z5R R
/km  /Q /km /% /km  /Q /km /%
5 189. 02 0.01 5 204. 10 0. 05
10 188.88 —0.06 10 203.77 -0.11
20 189.22 0.12 20 204. 40 0.20
189 204
50 187.20 -0.95 50 203. 65 -0.17
100 188.22  -0.41 100 204.33 0.16
150  189.28 0.15 150  204.24 0.12
5 194. 06 0.03 5 208. 85 -0.07
10 193.92 -0.04 10 209. 25 0.12
20 194. 12 0. 06 20 209. 20 0.10
194 209
50 193.51 -0.25 50 208. 45 -0.26
100 194.21 0.11 100 209. 31 0.15
150  193.10 -0.46 150  208.58 0.20
5 198.58 -0.21 5 214.27 0.13
10 198.62 -0.19 10 214.32 0.15
20 199. 49 0.25 20 213.33 -0.31
199 214
50 199. 95 0.48 50 213.44 -0.26
100 200. 09 0.55 100 213.40 -0.28
150  198.30 -0.35 150  214. 64 0.30
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