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Fault location scheme for transmission lines using Kaiser self-convolution
windowed FFT phase comparison
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Abstract: Current traveling waves attenuation caused by ground distributed capacitance of long-distance transmission
lines goes against the calibration of initial fault traveling wave arriving times, and arc sag increases location errors. To
shorten double ends distance and ensure reliability of fault location under the fundamental frequency fluctuations, and
improve its accuracy, this paper proposes a novel fault location scheme for transmission lines based on phase comparison
with Kaiser self-convolution windows FFT. This scheme uses FFT program to solve the phase current fault component of
multiple current measurements which are compared for determining fault selection; uses excellent sidelobe characteristics
of Kaiser self-convolution window to restrain spectral leakage, then the reliability of phase comparison is increased. This
paper theoretically analyzes the causes of the phase spectrum leakage, then elaborates the sidelobe characteristics, and
finally, verifies the correctness of the proposed method by simulation. The results show that the proposed method can
effectively suppress spectral leakage with a high reliability.

Key words: transmission lines; fault location; phase comparison; FFT; Kaiser window; self-convolution; spectral leakage;
fundamental frequency fluctuations
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Fig. 1 Normalized logarithm spectrum
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Table 1 Parameters of line

ol #(Q/km)  x/(Q/km) g/(s/km) b/(s/km)
FRF 0.034676 0423366 1.0X107 2.7256%10°
ZF 0300023 1.142641  1.0X107 1.9355X10°
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Table 2 Results of fault localization
WHEEEAm  Ag"  Adst Agt gt ERIEER

124.02 176.603  0.538 0.495 0.498  248#-249#
125.07 0.453 0.419 172498 0376  250#-251#
125.60 0.355 0.363 0.370 172.56  251#-252#
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Table 3 Results of fault phase measurement of points 2-3

RN ApS E A" ARSI AT
Ag 165.853 1.224 1.541 A
Bg 2.467 166.429 0.987 B
Cg 1.908 7.252 172.399 C
AB 170.267 171.884 0.968 AB
BC 1.377 169.737 168.250 B,C
AC 175.925 0.600 177.217 AC

ABg 160.361 166.010 1.017 AB
BCg 1.914 167.825 163.914 B,C
ACg 179.41 0.550 174.456 AC
ABC 171.197 168.779 159.720 AB.C
TG 2.581 0.600 0.967 G
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Fig. 3 Phases difference by changing windows length
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Fig. 4 Absolute error and standard deviation
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Table 4 Phase difference between the fundamental

frequency in the harshest conditions

LS 5B MIBLZEAgy ™ FrAEZE stdy.s
1.0 157.174 24138
0.9 160.093 22.801
0.7 165.965 19218
0.6 168.840 16.821
0.5 171.598 13914
0.3 176.360 6.932
0.1 179.110 1.773
0.05 179.376 1.255
0.01 179.460 1.019
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