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Fault section location based on similarity of zero sequence current amplitude
distribution in non-solidly-earthed network

ZHANG Naigang, ZHANG Jiasheng, ZHENG Changming, DING Li, ZHANG Guocheng
(College of Information and Control Engineering, China University of Petroleum, Qingdao 266580, China)

Abstract: The waveforms of transient zero sequence current before and after the fault point is obviously different when
single-phase earth fault occurs in non-solid-earthed system, difference of amplitude distribution over a period of time is
big. But waveforms of transient zero sequence current on the same side of fault point’s upstream and downstream is
similar, and the difference of amplitude distribution over a period of time is small. The fault section is determined by
similarity relations of the amplitude distribution of transient zero sequence current over a period of time after fault, and
the difference coefficient of amplitude distribution is defined to characterize the similarity of amplitude distribution of
transient zero sequence current in different testing points. Firstly, it calculates the amplitude difference coefficients of both
sides of the testing point in every sections, and then, the fault section is determined by the corresponding maximum
amplitude difference coefficient. The signals of transient zero sequence current can only be used in this method, and the
fault signal is easy to obtain. Simply uploading the detection point amplitude distribution sequence, it has small data
transmission.
This work is supported by Fundamental Research Funds for the Central Universities (No. 16CX06051A).
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Fig. 1 Equivalent zero sequence network
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Fig. 2 Faulty zero-sequence-current on upstream

checking point of fault point
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Fig. 3 Faulty zero-sequence-current on upstream

checking point of fault point
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Fig. 4 Diagram of distribution network branch line

3 HEWHR

FIH Matlab/Simulink #2377 10 kV 7k 5 2891
SN2 Pl 4 b T Fl ) BRI, 7 BB O R I
Kl 5 Frm. R KR 110 km, i 7,=30 km,
12:20 km, l3:3O km, 14:10 km, 14_1:10 km, 14_2:10
km e R0 IEFF 28 R=0.17 Q, L,=1.2e-3H,
C1=9.697e-9F; F[FZ4 R=0.23 Q, Li=5.48¢-3H,
Co=6e-9F o« 7% 2% £ I 55 &% 47 fur BH $T 48 — K H
Z=400+j20 Q.

10 kVEEZE
h
110 kV 110/10 kV L
1 2 3 4 5
H—&—o—o—é—o—o—éfb
1 2 3] 4 5
L * o Iy

ES5 hEREE

Fig. 5 Simulation diagram
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Table 1 Location results

WX Ry/Q  0/°)  [1,2]  [23] [34] [45] 4R
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[1,2] 100 0 22.85 0.16 0.17 0.21 IEH
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Fig. 6 Transient zero-sequence-current of checking point
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Table 2 Data processing results
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Table 3 Location results

WX R/Q 0 [12] [23] [34] [45] FH 4R

1 90 120 1.10 0.82 0.66 122 IE#f
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Table 5 Location results

MR DX B R/Q 0/(°) [1,2] [2,3] [3.4] [4,5] [2,6] [6,7] [7,8] BN
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[3.4] 50 45 0.32 0.89 21.94 1.74 15.42 123 2.01 EAf
500 90 0.12 0.36 4.75 1.28 3.06 0.93 1.47 1EAf
5 90 1.05 21.11 153 3.53 335 0.92 60.36 EAf
[7.8] 50 45 0.32 17.06 0.77 1.84 4.68 0.70 33.75 LA
500 0 0.13 11.98 0.15 0.15 5.12 0.52 18.18 IEHi
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