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Abstract: In this study, the interference of Guazhou, Jiayuguan, and Gaotai geoelectric field ob-
servations in the Hexi Area of Gansu Province via the Jiuguan— Hunan +=800 kV HVDC trans-
mission project was taken as an example to analyze the changes in anomalies during geoelectric
field observation. The anomaly mechanism and the basic principles of HVDC transmission were
discussed, and the possible effects of different distances, conductivities, and grounding currents
on the observation were calculated. Under ideal conditions, the influence of HVDC on geoelectric
field observation was directly proportional to the grounding current and inversely proportional to

the square of the distance between the observation site and the earth electrode of a converter sta-
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tion and the conductivity of the affected area. Least square fitting was conducted to eliminate the

interference, and the effect was ideal.

Keywords: geoelectric field observation; HVDC interference; elimination of interference
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Fig.1 Line of Jiuguan— Hunan =800 kV HVDC project and distribution of some geoelectric stations
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An example of synchronous change of geoelectric field observation in Gansu interfered by HVDC

transmission (minute value, May 20—21, 2019)
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The influence of Jiuquan— Hunan HVDC transmission on the geoelectric field observation at Guazhou station in 2019
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Fig.3 Qiaowan— Xiangtan HVDC transmission line
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Table 2 Geoelectric field intensity under different ground current and soil conductivity (Guazhou, r =86 km)

5% HL 7 T i

1000 A 2 000 A 3000 A 4000 A 5000 A
0.01 2.15 4.3 6.46 8.61 10.76
0.005 4.3 8.6 12.92 17.22 21.53
0.004 5.38 10.76 16.14 21.52 26.91
0.001 5 14.35 28.71 43.06 57.47 71.76
0.001 4 15.37 30.76 46.14 61.51 76.89
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Table 3  Geoelectric field intensity under different ground current and soil conductivity (Jiayuguan, r =151 km)
. H 3% T
s 1000 A 2 000 A 3000 A 4 000 A 5000 A
0.01 0.69 1.39 2.1 2.79 3.49
0.005 1.4 2.79 4.19 5.59 6.95
0.003 2.32 4.66 6.98 9.31 11.64
0.0005 13.96 27.93 41.9 55.87 69.84
0.00045 15.52 31.04 46.56 62.08 77.59
£4 REKNONGERALEESEFOMEFEE(HE r=300 km)
Table 4 Geoelectric field intensity under different ground current and soil conductivity (Gaotai, r =300 km)
. L3708
BEE 1000 A 2 000 A 3000 A 4000 A 5000 A
0.01 0.02 0.04 0.05 0.07 0.09
0.005 0.35 0.71 1.06 1.42 1.77
0.004 4.42 8.85 13.27 17.69 22.11
0.001 0.18 0.35 0.53 0.71 0.88
0.0009 1.96 3.93 5.9 7.86 9.83
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Fig.4 Observation curves interfered by HVDC and curves after processing at Guazhou, Jiayugan, and Gaotai stations
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