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Study on the Influence of Operation Modes of Renewable Energy into the Power Grid Near
Grounding Electrode of UHVDC Transmission on the Distribution of DC Bias Current
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Abstract: There are many DC transmission channels in Hubei. The single pole blocking fault has occurred many times, and the
risk of DC bias is prominent. The grounding electrode of Wuhan UHV station is located in Suizhou Guangshui where the new
energy stations are numerous. The operation modes of renewable energy into the power grid have a significant impact on the DC
bias in Suizhou. This paper carries out an analysis of the DC bias in Suizhou under a variety of operation modes, and obtains the
DC bias current distribution. It is proposed for the first time to suppress the DC bias from the perspective of optimizing the power
grid dispatching operation mode. The results show that the impact of Jinshan wind farm and Jiyang photovoltaic farm on the DC
bias distribution of Suizhou Yongyang and Jingxing is more significant. According to the analysis, it is recommended to arrange
Jinshan, Jiyang and Shoushan new energy stations to connect to the power grid through Yongyang station, and Lechengshan and
Jinggiao new energy stations to connect to the power grid through Jingxing station, which minimizes the overall DC bias risk in

Suizhou. The conclusion has certain reference value for guiding the DC bias suppression in Suizhou area.
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Fig. 1 Equivalent calculation model of DC bias for
transformers

B L 20 S S A g e AR PRl R LR 4G
FEEE . EER R, TR
110 KV R LA EZR R RIAT . AR ek 3= A8 e e it
et PR, SN b N B RO — AN
BH o BN b 3 FL A B I IR 2 K3 R PH 2 A
RERUSRIRE, )T b A% s 2 i P 2 i LA PP
Ke A 1 b R BEL I %, 2% R ) 1 L (S AH 24 T
5 HHE R R R . ELIRU MR R AT T SR H
HEARR LI 2,

A % k12 2423 o° o S

Kl 2 St Ha I T A Al P I 20 A T SRR L B Y
Fig. 2  Circuit model for the calculation of DC bias current
distribution in AC grids
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Fig. 3 Distribution of major substations and new energy
stations of Suizhou Grid in the grounding proximity zone
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Table 1 Distance of substations and new energy stations

from grounding pole in Suizhou area
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Fig. 4 Diagram of the operation mode for the Suizhou

system in a certain month (operation mode 0)
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Fig. 5 Distribution of ground potential rise near the
grounding electrode of Wuhan station (DC ground current is
6 000 A)
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Table 2 DC bias distribution in Suizhou (operation mode
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Fig. 6 DC Blocking devices at Yongyang Station
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Table 4 Five operation modes of new energy stations
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to the power grid
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Table 5 DC bias current at 110 kV new energy stations
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Fig. 8 Variations of the DC bias current at new energy
stations under five operation modes
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Fig. 9 Schematic diagram of ground potential distribution
and current direction at stations
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Fig. 10 Variations of the DC bias current at Jingxing and
Yongyang stations under five operation modes
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