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Abstract: When bipolar current of high voltage direct current transmission system operating asymmetrically or mo-
nopolar-ground return operating, huge direct current will pour into the ground through the earthing electrode and thus,
transformers nearby will be influenced by direct current magnetic bias and add harm on alternating system. Installing
resistance in serial of neutral grounding transformers is an effective method to restrict transformers direct current mag-
netic bias. The paper presents an optimized configuration method of ground resistance to make all the currents through
the transformer neutral point in the grid within its limits on the basis of increment network sensitivity analysis. The
proposed method is verified by the data from tian-guang HVDC, and the verification result shows that it is a simple and
effective method of restricting all the neutral direct current magnetic bias by optimized resistance. The global network
optimized resistance method can provide reference value for practical project.
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Figure 1. Direct current magnetic bias
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Table 1. The resistivity of multi-layer soil structure

® 1. SETMEHHBER

TR R /m LB R /(Q-m)
1 50 200
2 1000 1000
3 10,000 5000
4 100,000 100,000
5 © 100
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Figure 2. Comparison of induction potential of homogeneous soil
and multi-layer soil
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Figure 3. Transformer equivalent single-phase circuit
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Table 2. The influence of grounding current resistance calculation optimization
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I a RAH/Q L RAH/Q T wya RAH/Q

AL 5B 10.2 -9.2047 -8.035 0 -8.106 0 -3.541 3
1EHL 8.9 5.7774 6.354 0 6.451 0 4568 0
I 8.9 11.1885 1.351 1.2 1.321 13 1.321 1
B 8.9 -0.4799 0.2543 0 0.2566 0 0.365 0
[LLEEAN 8.9 2.5684 3214 0 3.125 0 3.654 0
K2 8.9 -0.3715 0.5216 0 0.5247 0 0.654 0
g il 8.9 3.2549 4254 0 4255 0 1.254 0.6
N 42 -3.654 0.254 0 0.256 0 -1.264 0
i 42 5.6481 1.324 0.6 1.447 0 1.542 0
-7 42 —4.3581 -2.541 12 -0.329 18.6 -3.221 1.6
:iiFAN 42 -3.3594 —0.3254 0 -0.3369 0 0214 0.4
PR 42 2.0654 2.654 0 2.0666 0 2.033 0
il ff T HL 42 —8.6651 1.325 2.2 1.326 22 1.254 22
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