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Optimization method of grounding pole location for HVDC transmission
system based on sensitivity analysis
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Telecommunication, Yili Normal University, Yining 833200, China)

Abstract: In order to avoid the DC bias of transformer caused by HVDC project, a method for optimal location of HVDC
grounding electrode is proposed. After studying the influence factors of the DC grounding location that should be considered,
such as the earth electrical parameters, power planning requirements, structure and parameters of surrounding AC power
network and so on, this paper establishes a correlation model between the DC grounding pole position and transformer DC
bias risk. Secondly, it makes the sensitivity analysis and on this basis puts forward the HVDC grounding pole location
optimization method. Finally, an AC/DC hybrid power grid is used as an example to verify the effect of the proposed method.
The optimization method has theoretical reference for avoiding the DC bias risk of AC grid transformer.
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Table 1 Earth resistivity parameters

B wmSRYy BER WSR2y ER EER3y
km (S/km) km (S/km) km (S/km)
0~25 25 0~10 0.5 0~20 0.001
25~50  0.0021 10~25 0.002 5 20~50 0.005
>100  0.0021 >50 0.000 33 >50 0.02
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Table 2 Total DC of neutral point in Pareto solution set

Pareto fi# Latitude/(°) Longitude/(°) R VA
1 33.613 -87.374 311.97
2 34310 -86.366 299.01
3 33.955 -84.679 312.10
4 33.548 -86.075 309.28
5 32.109 -84.310 296.16
6 33.377 -82.619 309.98
7 34.252 -82.836 302.18
8 34.196 —-81.098 307.96
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Table 3 DC distribution of neutral point in substation

after optimization of location plan

32.1°N, 84.3°W

Sub Latitude/(°) Longitude/(°)
P R L AR

1 -23.8 33.613 -87.374

2 -121.26 3431 -86.366

3 1.15 33.955 —-84.679

4 -109.79 33.548 -86.075

5 19.89 32.705 -84.663

6 1.21 33.377 -82.619

7 0 34.252 -82.836

8 19.06 34.196 -81.098
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Table 4 Neutral point DC of the substation under two

grounding poles
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