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Fig.l1 Structure of grounding electrode system
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Fig.2 Distributed parameter model of line
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Fig.3 Equivalent circuit and modulus network
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Fig4 Equivalent circuit and modulus network of
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Fig.5 Location results of single-line grounding fault
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Table 1 Location results of single-line grounding fault

WOREALE / km G PEHIRE / Q  BOREMIESR /km 12/ %

G(d)

15 0 14.953 0.046
200 14.918 0.081

25 0 25.059 0.058
200 24.898 0.101

35 0 35.068 0.067
200 34.905 0.094

45 0 45.037 0.036
200 45.110 0.109

55 0 54.965 0.035
200 54.812 0.186

0 65.033 0.032

63 200 64.928 0.071
75 0 75.041 0.041
200 75.098 0.096

0 85.086 0.085

8 200 84.853 0.145
99 0 99.043 0.042
200 98.893 0.105
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Fig.6 Fault location errors under different

sampling frequencies
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Table 2 Fault location results under monopolar

ground return mode

BOREAZE / km W PEHIRH 7 Q  BRBEEMECR /km BRIE/ %

15 0 14.944 0.055
200 14.925 0.074

25 0 25.050 0.049
200 24.909 0.090

35 0 35.057 0.056
200 34.926 0.073

45 0 45.042 0.042
200 45.103 0.102

55 0 54.968 0.032
200 54.877 0.122

0 65.045 0.045

63 200 64.933 0.066
75 0 75.049 0.048
200 75.101 0.100

0 85.051 0.050

8 200 84.882 0.117
99 0 99.039 0.039
200 98.904 0.095
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Fig.7 Error comparison between different
fault location algorithms
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Novel fault location algorithm based on modulus network analysis for
grounding electrode line
ZHANG Yuelang'?,LI Xiaopeng'?,LU Jiping’, TENG Yufei'’,ZHUANG Yi*
(1. State Grid Sichuan Electric Power Research Institute,Chengdu 610041, China;
2. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
School of Electrical Engineering, Chongqging University , Chongqing 400044, China;
3. Power Internet of Things Key Laboratory of Sichuan Province,Chengdu 610041, China;
4. State Grid Xuzhou Power Supply Company,Xuzhou 221005, China)
Abstract: To deal with the low accuracy problem of existing fault location algorithms when the DC groun-
ding electrode line has a long distance and high resistance grounding fault,a novel fault location algorithm
for grounding electrode line based on modulus network analysis is proposed. Based on the distributed
parameter model of the line, the fault modulus network of the grounding electrode line is established. On
this basis, the voltage and current distribution along the line is calculated by using the voltage and current
at the measuring end of the grounding electrode line, and then the measurement impedance at the fault
point is obtained. The fault location is carried out according to the characteristic that the imaginary part of
the measurement impedance at the fault point is the smallest. A large number of simulative results show
that the proposed algorithm can achieve accurate location within the full length of grounding electrode line,
and is not affected by the fault location and distributed capacitance,and has a high fault location accuracy.
Key words: UHVDC power transmission;grounding electrode line ;measurement impedance;electric fault loca-

tion ; characteristic harmonics
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Table Al Location results of double-lines fault
WA B km  EHB/Q g Fkm )

15 0 14.959 0.041
200 14.859 0.139
25 0 24.950 0.049
200 24.842 0.156
0 34.967 0.033
& 200 34.834 0.164
5 0 45.084 0.083
200 45.173 0.171
0 55.081 0.081
5 200 55.233 0.231
65 0 65.052 0.051
200 64.803 0.195
75 0 74.891 0.108
200 75.231 0.228
85 0 85.049 0.049
200 84.792 0.204
99 0 99.049 0.048
200 99.184 0.183
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Fig.A3 Fault location results with 1% error in line parameters
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Table A2 Location results with different sampling errors

) N HLIAL R SRR R »
HREIER R B km — — SENLIREI%
T {1 1% %1% AALAR 2%
+ — 0.142
— +1 0.164
15
+3 — 0.324
B[] 2 i — +3 0.406
oz b pe + — 0.103
— +1 0.138
90
+3 — 0.426
— +3 0.292
+ — 0.117
— +1 0.142
15
43 — 0.389
XU [7] 2% — +3 0.416
e M + — 0.132
— +1 0.108
90
+3 — 0.273
— +3 0.233

F= A3 AEEEFERLTHRES
Table A3  Simulative results under noise conditions

PERE R E %

et MR B km i L IE/Q
SNR ¥ 10dB  SNR 4 20dB  SNR >4 30dB

0 0.105 0.108 0.044

o 200 0.142 0.111 0.137

0 0.085 0.127 0.159

B[] 28 % 0 200 0.189 0.173 0.137
e %0 0 0.122 0.069 0.078
200 0.181 0.108 0.221

0 0.128 0.086 0.167

% 200 0.161 0.176 0.202

0 0.085 0.097 0.048

o 200 0.181 0.180 0.145

0 0.192 0.171 0.104

PR 0 200 0.263 0.194 0.175
Pz b e - 0 0.136 0.069 0.104
200 0.213 0.244 0.182

0 0.081 0.105 0.134

% 200 0.244 0.171 0.202

: SNR RIRfEMELE.
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