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Power System Protection and Control
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A new correlation analysis approach to fault line selection based on
transient main-frequency components

LIU Mouhai, FANG Tao, JIANG Yun, ZHOU Feng, WEI Gen, HUANG Long
(College of Electrical Engineering, Changsha University of Science and Technology, Changsha 410000, China)

Abstract: In order to solve the problem of the poor effect using simply zero-sequence current to select fault line, the
paper introduces a new method to select fault line for neutral indirect grounding system by transient main frequency
components of zero-sequence current. Based on the feature analysis of zero-sequence current, the paper utilizes Prony
algorithm to extract the main frequency components of transient information of each line. Because its transient main
frequency waveforms are similar between the non-fault lines when the fault occurred in system, and there is a clear
distinction between the fault line and non-fault line, so the integrated correlation coefficients are obtained to achieve the
fault line selection correctly by correlation analysis. Theoretical analysis and simulation results show the new method has
validity, strong anti-interference, and without setting. It can select fault line successfully with different conditions,
including different transition resistance, different initial fault angel, different fault position and grounding modes, and
further improve the protection margin.
This work is supported by National Natural Science Foundation of China (No. 61233008 and No. 51207013).
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Fig. 1 Equivalent circuit diagram of transient analysis with arc

suppression coil grounding
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Fig. 2 Flow chart of fault line selection
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Fig. 3 Simulation model of neutral indirect ground system
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Fig. 5 Transient zero-sequence current of each line with

high-resistance earthed
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Table 1 Transient main frequency components of zero sequence current in different fault conditions

N g TE{E/A AHAL/(®)
WLk WREEE BatbeppR P& TA/Hz
FIAH A L, L, L; Ly L, Ly Ls Ly
L, 8 10 0 64.6 226 2.8 40.5 89.7 -89.0  -89.8  -91.7 402
L, 8 10 45 108.0 37.8 4.7 67.1 90.4 -88.9  -89.5  -89.90 402
L, 8 10 90 126.2 44.1 5.5 78.4 90.5 -889  -893  -89.6 402
L, 5 5 0 80.3 27.8 3.4 49.1 90.7 -91.6  -92.6  -88.1 491
L, 5 100 60 145.9 520 6.1 89.2 90.5 -89.4  -89.4  -89.7 491
L, 5 500 90 156.1 554 6.6 953 90.5 -89.3  -89.4  -89.8 491
L, 2 0 90 164.3 64.1 6.1 95.0 96.1 -83.7  -842  -843 698
L, 10 0 90 119.5 412 5.3 752 832 -96.4  -96.6  -97.2 364
L, 15 0 90 84.0 29.0 3.8 538 90.0 -89.6  -90.0  -90.5 303
kfgk 20 0 1.2 127.9 0.8 188  -106.7 -904  -109.8 -107.5 1076
kfgk 20 45 1.0 109.6 0.7 158  -106.5 -90.6 -109.8 -107.5 1076
B4k 20 90 1.2 127.9 0.8 188  -106.7 -904  -109.8 -107.5 1076
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Table 2 Correlation analysis and line selection results

Wk R B R LEMR R p pria 57
s FEE PR biil L L Ly Ly B S
L, 8 10 0 [-0.500 0.500 0.500 0.500] L,
L, 8 10 45 [-0.500 0.500 0.500 0.500] L,
L, 8 50 90 [-0.500 0.500 0.500 0.500] L,
L, 8 500 90 [0.081 0.234 0.345 0.396] L,
L, 2 0 90 [-0.500 0.500 0.500 0.500] L,
L, 13 0 90 [-0.500 0.500 0.500 0.500] L,
Bfgk - 0 45 [0.7220.893 0.900 0.902] K}k
BJ& - 0 90 [0.7220.893 0.900 0.902] K}k
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