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Fault location method based on hybrid intelligent algorithm for HVDC transmission line

LI Xiao-ye, LI Yong-li, ZHANG Shuo
(Key Laboratory of Smart Grid of Ministry of Education (Tianjin University), Tianjin 300072, China)

Abstract: A fault location method based on hybrid intelligent algorithm for high voltage direct current (HVDC) transmission line is
proposed. It corrects the results of fault location method based on genetic algorithm by the way of neural network algorithm, with the
ranging accuracy improved when there are faults at two terminals of transmission line. Inheriting the advantages of fault location
method based on genetic algorithm, the proposed method can locate faults with two terminals’ voltage and current of line in the time
domain and is free from the effect of fault position and transition resistance. What’s more, the influence on ranging accuracy by line
parameters deviation is greatly reduced. The proposed method is simulated by PSCAD and MATLAB, the simulation results show
that the proposed method is valid and the combination of neural network algorithm and genetic algorithm can locate the fault on
HVDC transmission line accurately and quickly.
Key words: HVDC transmission line; fault location; two terminals' faults of transmission line; neural network algorithm; genetic
algorithm
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Fig. 1 Bipolar HVDC transmission line
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Table 1 Fault location results of genetic algorithm

LN /km

i
B km PREES PREES PREES
10 kHz 25 kHz 50 kHz
2 20.882 4 109127 4.6395
10 13.367 1 3.0133 1.259 6
20 3.8827 0.976 5 0.510 1
400 2.7557 1.336 0 0.5195
870 4.269 5 1.3732 0.5639
880 12.298 4 1.863 2 12301
890 21,4404 11.560 1 4.780 5
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Fig. 2 Structure of neural network
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Table 2 Fault location results of monopole to ground fault

o) LN [ DIEEZE R /km
Q km fuig LA Rl E
3 21.0617 3.4978
21 239379 21.1358
200 199.350 3 —
0 446 444.868 9 —
600 598.876 2 —
873 867.936 0 875.643 2
889 868.314 3 889.608 0
3 249853 29736
21 25.043 6 21.6350
200 198.878 5 —
100 446 4444223 —
600 598.6357 —
873 866.621 6 870.400 1
889 867.016 7 890.679 8
3 294889 2.901 58
21 30.390 7 21.3581
200 197.8325 —
300 446 444297 8 —
600 598.153 5 —
873 863.504 1 876.195 4
889 862.470 2 893.140 1
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Table 3 Fault location results with 10-meter sag of monopole to
ground fault
puR) LN T 5/ DRSS R /km
Q km By L A7 LG
3 24.705 8 2.2000
21 25.697 1 22.0728
200 201.0472 -
100 446 455.893 6 -
600 598.799 6 -
873 866.137 6 872.2950
889 867.297 6 892.627 7
3 27.1891 2.3226
21 27.7882 23.0307
200 202.158 6 -
300 446 444.849 0 -
600 598.976 8 -
873 862.549 8 877.847 5

889 865.076 9 896.670 3
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Table 4 Fault location results of different HVDC resistances

b T 8/ DR 25 R /km
2L km AL s
3 24.8027 3.2590
21 26.1655 213440
200 199.844 1 _
+50% 446 448.240 7 —
600 603.768 6 -
873 871.2751 872.4149
889 870.935 1 889.503 0
3 233706 37637
21 24.5889 209735
200 199.460 6 _
+20% 446 448.688 6 —
600 600.133 5 -
873 868.787 1 873.030 8
889 869.157 6 891.001 9
3 22.794 2 2.856 6
21 232672 21.702 8
200 197.068 4 _
-20% 446 444.765 1 —
600 598.079 7 -
873 867.471 6 873.509 1
889 867.693 8 889.7859
3 214599 3.118 8
21 21.6198 21.2063
200 194.862 0 _
-50% 446 436.9309 —
600 592.573 0 -
873 865.9623 873.2627
889 866.171 1 888.959 5
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Table 5 Fault location results of monopole to ground fault

under different sampling frequency

. N MPELE B km
ety b L/ — —
PRI PRI
Q km

10 kHz 25 kHz

3 3.497 8 3.1056

21 21.1358 21.0421

0

873 875.643 2 873.578 6
889 889.608 0 889.354 1

3 29736 2.986 7

21 21.6350 21.6204

100

873 870.400 1 871.1527
889 890.679 8 890.015 2

3 2.901 58 2.9576

21 213581 21.562 4

300
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