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Research on Optimal Location of UHVDC Grounding Electrode
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Abstract: In order to reduce the harm of grounding current of UHVDC grounding electrode to DC bias in AC power
network , the harm of DC bias in AC power network is reduced by optimizing the position of DC grounding electrode.
The influence of fault structure and geotechnical type on DC grounding electrode pre-selection is studied. The pre-se-
lection electrode location is divided into grid areas by grid point mode method. Aiming at the minimum number of DC
bias sites and the minimum total DC current in AC network, the pre-selection area is optimized and the final DC
grounding electrode location is determined. The results show that the location of DC grounding electrode should be
far away from the fault structure,and the location should be in the low resistivity soil on the surface and in the high re-
sistivity rock area on the ground. The reasonable location of DC grounding pole reduces the influence of DC magnetic
bias caused by DC grounding pole on AC network from the source.
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geological structure
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Fig.3 ESP distribution law of different distances from
fracture to DC grounding pole
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Table 1 Soil classification and its approximate resistivity

Ttk 4R BH AR BUE/(Q - m)
b gDt e 10 000
e I 100
bitpitnt: 60

F2 EARLEDRHIAMEHEZR
Table 2 Rock type and its approximate resistivity

FAAA A L BT fRUE/(Q - m)

Y RERT TR 10°~2.5x10°
wmiba eE 10~10°
W ke 10~10*

R WAL BRA 10°~5.0x10°

B AL B 6.0x10°~10°
CIPERPER AiRD 10°~10°
YN YN 10°~10°

AYENE A 5.0x10*~10°

BT i oo TR ZE 5 R Z S L LB A X ESP B9
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Fig. 5 Different soil resistivity corresponding to ESP
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operation flow chart
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Table 3 Hami DC grounding pole location scheme

BEHE % ZEREC) T3 I HE 5 /km
S 94.181 5,42.734 7 60.9
VY 94.292 2.42.763 8 66.9
%3 94.080 7,42.833 8 57.4

x4 BEMREHEREBRSE

Table 4 Hami grid structure DC current distribution A

A5 H 3k VES LEY E
220 A< 85 11.263 9.862 9.850
110 9% B¢ 5 3.744 7.015 -1.272
110240k 1.543 1.287 -1.204
220 HHEL VY 7.323 7.401 8.368
750 JREL 6.091 5.592 6.508
SRR S -0.028 0.066 -0.495
JHELA2 5] 220 -2.953 -2.303 -2.515
750 15 %% 12.216 10.702 12.826
220 13T 7.834 8.458 7.984
MR A 220 0.927 0.777 0.776
220 AVE LT -0.177 -0.278 0.058
FNIIE St 2.459 1.999 3.428
220 FR T % -1.169 -1.067 -0.965
OB IR -0.572 -0.467 -1.067
Rt 0.273 0.421 4.070
220X 0.361 0.428 1.868
2201113k -6.860 -6.832 -8.758
110 FEw~ -8.705 -2.348 -9.650
2209 B -0.309 -0.253 -0.287
110 (iR -1.176 -0.789 -0.955
220 =\ 55 -1.899 -1.721 -2.033
750 FUE -4.446 -3.878 -4.480
750 VB -5.764 -5.301 -5.517
750 M- -3.141 -2.857 -3.210
750 &t -2.074 -1.918 -2.123
MRy 220 1.061 1.048 1.599
2242 220 0.297 0.353 0.649
JBF4E5] 220 -9.100 -8.281 ~7.694
STy 103.765  93.702 110.209
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