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Table 1  Horizontal 8-layer structure geometric parameters
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Fig. 3 Comparison between the 20th-order Chebyshev
polynomial method and CDEGS software
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Table 2 Surface potential calculated by Chebyshev

polynomial method with different orders \Y
MR/ VI T R Z TN m
m 10 20 30 40 50
1 4902.02 3796.73 3828.96 3 820.51 3 820.43
2 3865.30 3339.97 3365.37 3362.12 3 361.48
3 3053.36 2846.21 2868.55 2 866.50 2 866. 52
4 2494.21 2422.13 2442.53 2441.20 2 441.30
5 2095.35 2083.65 2102.40 2101.49 2 101. 48
6 1800.18 1817.42 1834.75 1834.02 1 833.92
7 1574.63 1606.62 1622.75 1622.08 1621.94
8 1397.51 1437.42 1452.50 1451.87 1451.73
9 1255.16  1299.54 1313.68 1313.08 1312.95
10 1138.51 118549 1198.79 1198.22 1 198.12
1 000 42.29 56.23 56.38 56. 36 56.37
10 000 32.79 26. 18 26. 19 26. 19 26. 19
100 000 6.37 7.28 7.28 7.28 7.28
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Table 3  Fitting error of Chebyshev polynomial
method with different orders
VI T R Z TN m H(19) IR R 2/ V
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Solving surface potential of DC grounding
electrode by Chebyshev polynomial

QI Huanruo' CHEN Chen' YAN Xiangyang' KANG Yilong' WANG Shunran' DIAO Xu'
1 Economic and Technological Research Institute of State Grid Henan Electric Power Company, Zhengzhou 450052

Abstract The operation experiences have shown that the large-scale DC magnetic bias caused by DC grounding
electrode can be attributed to the uneven surface potential distribution.Here ,the Chebyshev polynomial is used to fit
the Hankel transform kernel function in order to solve the surface potential distribution for the complex earth model
of wide area depth stratification.The adaptive order fitting method of Chebyshev polynomial for kernel function is ob-
tained via shift operation, coefficient expansion and truncation error determination,which greatly reduces the calcu-
lation difficulty of surface potential distribution in a large area caused by DC grounding electrode.Compared with the
standard grounding calculation software CDEGS, the proposed Chebyshev polynomial approach achieves less than
1 V of earth surface potential deviation in range of 1-100 km when the DC grounding current is 5 000 A.Moreover,
the order of the Chebyshev polynomial has influence on the solution results,and it is confirmed that the 20th-order
Chebyshev polynomial can meet the accuracy requirements for general DC bias risk assessment.The proposed surface
potential assessment method based on shifted Chebyshev polynomial provides a basic technical means for the risk
assessment of DC bias,which is helpful to reduce the difficulty of DC bias risk assessment for power grid.

Key words DC grounding electrode ;surface potential ; Chebyshev polynomial ; Hankel integral ; DC bias



