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Fig.1 Geographic information wiring

diagram of AC grid
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Tab.1 Parameters of 4-layer horizontal soil
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Fig.3 Neutral-point DC distribution of
partial 220 kV substations
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Tab.2 Total DC distribution of grid

T L/A  Ls/A  Lso/A Lo /A hoo /A hon /A
A 10066 793.6 146.4 164.5 860.2 842.1
B 954.5 760.0 141.6 189.2 812.9 765.3
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Fig.4 Neutral-point DC distribution of partial
500 kV substations
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Tab.3 DC distribution of grid

R/Q I./A 1,/ A R/Q I./A 1,/ A
0 -204.30  1006.6 3 -38.90 963.6
0.5 -117.90 983.8 5 -24.50 960.4
1.0 -82.90 974.7 10 -13.10 957.6
2.0 -52.00 967.1 10 -0.01 954.5
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Tab.4 DC distribution of grid

1./ A 1./ A L/A 1./ A I./A 1,/ A
-200.0 -107.6 981.4 -422.4 0 955.0
-300.0 -59.2 969.3 -500.0 37.5 984.7
-400.0 -10.8 957.5 -600.0 85.9 1023.0
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Fig.7 Total neutral-point DC of AC grid

vs. injected current
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Fig.8 Neutral-point DC distribution of
500 kV substations
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Tab.5 Comparison of restraint effect among three methods
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Evaluation of DC bias restraint equipment application
ZHANG Lu',RUAN Ling®>,PAN Zhuohong',LU Hailiang', WEN Xishan'
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Electric Power Research Institute of Hubei Power Grid Corporation, Wuhan 430077 ,China)

Abstract: Based on the theoretical analysis and numerical computation of DC bias restraint measurement
for a randomly generated virtual grid,the working principle,implementation and performance of three DC
bias restraint methods,i.e. neutral-point series resistor/capacitor and current injection,are analyzed. Their
implementation and technical parameters are compared,which shows that,the resistance of neutral-point
series resistor method has saturation effect to the neutral-point DC of substation or grid;the performance of
fully compensated current injection method is similar to that of neutral-point series capacitor method;in
practice,the performance of neutral-point series capacitor method is superior to neutral-point series resistor
method and current injection method;all of three method lead to possible higher local DC bias but lower
total DC bias in AC grid. It is proposed to widely apply the neutral-point series resistor/capacitor method
in the DC bias restraint of large-scale AC grid.
Key words: DC power transmission; electric transformers; DC bias; current injection method; neutral-point
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