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x1 HREMRESH

Table 1 DC ground electrode parameters
B ER/mm PEE/m HBE/m o HXTHEEE
B2 60 75 2.5 12
HNER 70 175 3 12

x2 BSEESH
Table 2 Gas pipeline parameters

24 HufE 24y HfH
M2/ mm 300 WZALBLE/ (Q-m) 10°
Hh2F4%/mm 350 AHX H BH A 17

WZR S/ mm 3 X G H 2% 300

HIPR/m 2.5
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Table 3 Measured value of soil
resistivity at Yanmenguan

GS01/ GS02/ GS03/ GS04/

W™ (gem)  (@em) (Qem) (Qem)
1 94.80 112.80 119.80 78.90
2 103.30 124.90 112.10 82.00
3 106.20 136.00 110.90 87.10
4 106.70 148.40 105.30 90.40
6 107.50 176.04 106.00 93.10
10 106.80 201.59 108.40 98.40
20 96.20 170.05 103.00 99.00
30 104.10 142.37 92.80 92.30
40 113.30 149.60
80 93.40 238.00
150 139.30 183.50

300 122.80 156.40
600 125.00 334.60

x4 EINXERBEHRIERESR
Table 4 Soil inversion results of DC
ground electrode at Yanmenguan

B MAERER/(Qom) EE/m
1 101.72 1.34
2 125.72 36.90
3 171.19 w
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Fig.5 Potential distribution in the range of 100 km
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Table 5 Substation and power plant potential distribution

AR K ARR SEMARMEERkm RV

Fi2E 500 kV 45 28 4.846 7
M 500 kV AF 33 4.1113
PR 49 2.768 9
S H 220 kV 75 10 13.575 0
JRUEL 220 kV 28 31 4.3777
B, 220 KV AF 70 1.940 3
Jrik 220 kV A5 34 3.989 2
7k 3k 220 kV 75 36 3.768 2
7] B4 220 kV 75 45 3.0129
ML 220 kV 75 39 3.482 1
FEJE 220 kV 75 41 3.308 4
E5E 220 kV A5 34 3.989 2
B3k X 31 43777
R 38 3.573 1
Jeili X 40 3.394 7
SRR R 46 2.948 9
XNF w3 W 44 3.084 4
HRAH 110 kV 2% 48 2.825 4
FFE 110 kV 45 29 4.682 8
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Fig.6 Distribution of pipeline potential
under rated conditions
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Fig.8 Effect of injected current on ground potential
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Fig.9 Effect of soil resistivity on surface potential
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Table 6 Effect of local soil resistivity on surface potential

B oI/

s 30 60 100 300 600
/km Q-m Q-'m Q'm Q-m Q'm

5 154549 157298 159189 16.244 16.3719

10 71166 74129 79578 7.6577 7.6926

15 54030 53745 53051 5.1256 5.0417

20 40125 40013 39789 39091 3.8761

30 26648 2.6619 26527 26287 2.6173

40 19959 1.9943 19896 19772 1.9714
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Fig.10 The effect of soil resistivity on surface potential
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Surface potential distribution near DC grounding electrode of Yanmenguan
SUN Zhipeng', CAI Xinjing®, WEI Jian®, SUN Zhilong’
(1. College of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;

2. School of Electrical Engineering,Shenyang University of Technology, Shenyang 110870, China;

3. State Grid Jilin Electric Power Co.,Ltd. Songyuan Power Supply Company ,Songyuan 138000, China)

Abstract: With the commissioning of UHVDC transmission lines in China, more and more attention has been paid to ground

potential distortion and electromagnetic interference caused by direct current into the ground. Due to differences of soil structure

in different regions,the distribution of surface potential is not the same. In order to study the law of surface potential distribution

during unipolar operation of the Yanmenguan converter station,a three-layer soil resistivity model of Yanmenguan according to

the field measurement using Wenner four-electrode method is established. Then the potential of substations,wind farms,and gas

pipelines within 100 km of the grounding electrode at rated current is calculated. Simultaneously, the expression of the change of

ground potential with distance is determined. Finally,the effects of injected current, soil resistivity, local resistivity and buried

metal pipelines on the distribution of ground potential are studied. The simulation results show when the grounding electrode is a

double ring structure, the ground potential decreases with distance. The injection current and soil resistivity have a greater

influence on the surface potential distribution,and the buried metal pipes and local uneven resistivity have little effect on the

surface potential.

Keywords : Wenner four-electrode method ;surface potential ; CDEGS; DC ground electrode ;soil structure
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