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FastICA based traveling wave fault location algorithm for transmission lines
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Abstract: To solve the problem of unsatisfactory accuracy of fault location caused by the offset effect of transmission line
fault signals, a linear transient mixed line model is established. The fast independent component analysis (FastICA) is
used to analyze the original data (observed signals) of the collected multi-channel faults and extract the components that
characterize the fault features one by one. The energy ratio function is used to solve the fault component, and the energy
ratio threshold is set to locate the fault moment to realize the line precise measurement based on the traveling wave
principle. The influence of fault characteristics on the accuracy of fault location under the condition of large interference
is disturbed by noise signals. In this regard, FastICA algorithm can separate the noise signal from the original data of the
fault to avoid the influence of noise on fault location process and further improve the accuracy of fault location on
transmission lines. The simulation results show that the proposed method can effectively avoid the influence of noise
interference, adapt to fault location under large interference conditions and have good anti-interference ability.
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Fig. 1 Model of mixed signals
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Fig. 5 Flow chart of traveling wave fault location for

transmission lines based on FastICA algorithm
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Table 1 Results of fault location by FastICA algorithm

under large interference

ek 5 /km AG BC BCG ABCG
5 51259 51259 51259 51259
20 20.152 6 20.152 6 20.152 6 20.152 6
40 40.188 1 40.188 1 40.188 1 40.188 1
60 602236 602236 602236 60.223 6
80 802591 802591  80.2591 80.259 1
100 99.8527 1002946  100.1473 100.294 6
120 119.888 2 119.740 9 119.888 2 119.888 2
140 139.776 4 139.776 4 139.776 4 139.776 4
160 159.8119  159.8119  159.8119 159.811 9
180 179.8474  179.8474  179.847 4 179.994 8
195 194.874 1 194.874 1 194.874 1 194.874 1
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Table 2 Results of fault location by wavelet transform

algorithm under large interference

PR 55 /km AG BC BCG ABCG
5 14429 49786 57152 48313
20 229516 200052  23.0990 257.485 1
40 213311 400408  46.0809 39.893 4
60 692101  60.0763  69.2101 59.929 0
80 923394  80.1118 923394 79.964 5
100 100.0000  99.8527  100.000 0 100.000 0
120 1262230  119.8882  120.0355 120.035 5
140 1524459  139.9237  140.0710 140.071 0
160 1786689  159.9592  159.9592 160.106 6
180 204.8918  179.9948  179.994 8 180.142 1
195 2244854 1950214 1984568 195.021 4
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Table 3 Results of fault location by FastICA algorithm

under different noise intensities

MR b AN [ B R R P 45 2R

T RIQ AG BC BCG ABCG
10 201526 201526 201526  20.1526

100 201526 201526 201526 20.1526

=03 1000 201526 201526 201526 20.1526
10000 201526  20.1526  20.1526  20.1526

10 201526 201526 201526 20.1526

100 201526 201526 201526 20.1526

=0 1000 201526 201526 201526  20.1526
10000 201526  20.1526 201526 20.1526
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