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Fault location in high voltage power transmission based on voltage
amplitude and support vector regression

FEI Chunguo, LI Chunxin
(College of Electronic Information and Automation, Civil Aviation University of China, Tianjin 300300, China)

Abstract: Using feature extraction algorithm reduces the speed of intelligent fault location for HV power transmission
line. To improve the speed, a novel high voltage power transmission line intelligent fault location scheme is proposed,
combining with voltage amplitude and Support Vector Regression (SVR). Firstly, a 220 kV/300 km transmission line
power system is set up by Matlab, all various fault impedances, various types of faults at different locations and various
fault inception angles are simulated on the system. The system uses single-end measurements and only collects voltage
fault signals. The collected fault voltage signals are inputted into low-pass filter to eliminate the noises. Then, voltage
amplitude from 1/2 cycle of post fault signals are extracted and applied as fault feature signals. A SVR is trained and
verified with the fault feature signals. Consequently, the precise location of fault on the transmission line is realized. The
simulation results show that the system not only improves the speed of fault location to a large extent, but also has high
accuracy of fault location.
This work is supported by National Natural Science Foundation of China (No. 61403395).
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Fig. 1 Simulation diagram of HV power transmission line
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Table 1 Simulation parameters of HV power transmission line

R /(Q/km) 03 3.648e-2
L /(mH/km) 3.639 1.348
C/ (uF /km) 6.166e-3 8.68¢-3
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Fig. 2 Fault location method structure of HV

power transmission line
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power transmission line

Table 2 Mean squared error of fault location of HV
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Table 3 Estimated location of fault location and absolute error of HV power transmission line (transient resistance is 100 €)

b 30 km 180 km 270 km
0° 30° 90° 0° 30° 90° 0° 30° 90°
AG 29.994 306  30.007 893  30.004 815  179.993 079 179.986 796  179.965475 269.969 497  269.955218 269.993 976
BG 30.007 896  30.003 676  30.005036 179.983 653 179.975186  180.007 447  269.965 422  269.985799  270.023 106
CG 30.002944 30.019203 30.006 523  179.969 292  180.000 135  179.980 022  269.995306 269.952263  269.950 373
AB 29.999 234 29999 721  30.007 323  179.999 451  179.997 393  179.990 473  270.012996 270.017 805 270.014 589
AC 30.000265 30.011 061  29.999 466  180.000 534  179.998 406  179.993 638  270.005 018  269.991 521  270.013 433
BC 29.999 763  30.004 674 29.996 602  180.000 426  179.996 369  179.995091  270.025 132  270.002 647  269.990 558
ABG 30.004 705  30.003 836  30.008 910  180.002 720  179.999 578  179.994 410  269.990 503  269.980 770  269.952 245
ACG 29.998 562 30.000 972 30.003 661  180.005 772  180.004 462  179.998 013  269.991 868  270.015 676  269.974 972
BCG 30.001 354  30.006 214 30.001 764  180.003 775 180.001 626  180.003 427  269.987 247  269.946 134  269.987 863
ABC 30.002 556  30.003 337  30.000 879  179.998 864 179.998 618  179.997 822  270.005 674  270.004 457  270.005 202
ABCG 30.002 556  30.003 337  30.000 879  179.998 864 179.998 618  179.997 822  270.005 674  270.004 457  270.005 202
TN IR 2 0.000237  0.000279  0.000 534 0.000 426 0.000 135 0.001 987 0.004 694 0.002 647 0.005 202
e KT 1R 0.007896  0.019203  0.008 910 0.030 708 0.024 814 0.034 525 0.034 578 0.053 866 0.049 627
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Table 4 Estimated location of fault location and absolute error of HV power transmission line (transient resistance is 300 Q)

oA 30 km 180 km 270 km
0° 30° 90° 0° 30° 90° 0° 30° 90°

AG 29.990 327 30.002919 30.003 511  179.996 045  179.996 695 179.998 501  269.990 504  270.009 458  270.020 186
BG 29.980 669  30.000 030  29.997 461  179.992204 180.004 170  180.003 520  270.006 170  269.999 774  270.004 022
CG 30.015348 30.010792  29.993229 179.986 554 179.993 811  179.987 381  269.994 411  269.994 793  270.004 419
AB 30.002989  29.991 197  29.993 944  180.001 528 179.997 864  179.999 955  270.001 133  270.008 199  270.010 950
AC 30.013590 30.004 972 29.991322 179.997917 179.996 929  179.989 395  269.975 755  269.993 540  270.005 750
BC 30.004 548  30.000 999  29.996 734  180.004 515 180.000 844  179.994 409  270.000 664  270.010 122 269.997 541
ABG 30.006 696  30.000 498  29.996 071  180.006 840  180.002 288  180.000 483  269.997 843  270.002 765  270.008 342
ACG 29.999 934  30.004 359  29.993 338 180.007 785  180.006 352  179.993 816  269.989 514  270.005 281  270.004 315
BCG 29.991 787  30.006 234  29.992 422  180.009 035 180.006 437  180.005 131  269.993 388  270.002 780  270.011 649
ABC 30.008 484  30.008 557  29.993 712 180.004 828  180.002 411  179.995424  269.999 328  270.001 497  270.006 092
ABCG 30.008 484  30.008 557  29.993 712 180.004 828  180.002 411  179.995424  269.999 328  270.001 497  270.006 092

BANERHRZE 0000066 0.000030  0.002539  0.001 528 0.000 844 0.000 045 0.000 664 0.000 226 0.00249
BORAAIRZE 0.019331 0010792 0.008678  0.013 446 0.006 437 0.012 619 0.024 245 0.010 122 0.020 186
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