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Study on the effect of fracture structure adjacent to ground electrodes of UHVDC
power transmission lines on earth surface potential distribution
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Abstract: In order to improve the complicated soil structure reasonable grounding location and avoid HVDC system
monopole ground operation into the adverse effects of the current to the power grid, a composite soil geological model is
set up for the typical fracture structure near the UHVDC grounding electrode. The calculation formula of surface potential
is derived by combining the traveling wave method with the mirror image method. Based on the Matlab simulation
platform, the surface potential distribution of two soil models under horizontal and composite conditions is compared, and
the surface potential distribution under the influence of fracture and parameters is studied. The results show that the
surface potential is closer to the measured value under the composite soil geological model. The distance from the fault to
the ground electrode has great influence on the surface potential in the large area. The influence of the electrical resistivity
at the fracture site is mainly considered in the near area of the grounding electrode. The conclusion is of great significance
to locate the site of the ground pole and prevent the DC magnetic bias.
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Fig. 5 Hami regional power grid structure
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Fig. 6 Current distribution of site near ground pole
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Table 1 Values of surface potential difference before

and after fracture

Hy/km u/v Uo/V AUV
1 425.25 121.05 304.20
5 144.00 61.30 82.70
10 81.10 38.87 42.23
15 57.40 29.00 28.40
20 44.67 23.45 21.22
25 36.70 20.00 16.70
30 31.20 18.00 13.20
35 27.00 15.00 12.00
40 24.00 14.24 9.76
45 21.50 12.75 8.75
50 19.55 11.55 8.00
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