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Interference Analysis of HVDC Transmission on Geoelectric
Field Observation at Baochang Station

GAO Yunfeng, JIA Xinye, JIA Yanjie, BAI Shaoqi
(Xilinhot Central Station, Earthquake Agency of Inner Mongolia Autonomous Region, Taipusi 027000, China)

Abstract: This paper analyzes the variation characteristics and causes of the geoelectric field of Baochang Seismic
Station influenced by HVDC, discusses the degree and mode of interference, and calculates the dominant orientation
of rock fracture at the site during HVDC interference.The results show that the HVDC interference line of Baochang
Station is mainly Xitai line; the large jump of the change pattern of the geoelectric field during the HVDC
interference occurs only when the high-voltage transmission ground current starts to inject and stops to inject. The
geoelectric field 3 direction finding is affected by HVDC interference, and the maximum measurement term is NE
direction finding, and the minimum measurement term is NS direction finding. Although there are differences in the
influence between the long and short polar distances of the same direction, the amplitude ratio is basically the same.
The amplitude of each component of the long and short polar distances of each interference is different, but the

direction of the square wave generated by each component is the same. The dominant azimuth « angle of rock
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fracture at Baochang Station is 50 © + 10 °, and the « angle is within the normal background value range and does

not exceed the background value, when HVDC transmission interference occurs. Therefore, the calculation results of

the dominant azimuth of the rock fractures of geoelectric field site at Baochang Station are effective in distinguishing

the interference of HVDC transmission.

Keywords: Geoelectric field; HVDC interference; Dominant azimuth of rock fracture
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Fig.1 Location of Baochang Seismic Station and distribution of geoelectric field external line
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Table 1 pole distribution parameters
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Fig.2 The minute value curve of normal diurnal variation of geoelectric field at Baochang Station
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Fig.3 The minute value curve of geoelectric field of Baochang Station affected by HVDC transmission
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Table 2 Amplitude variation of geoelectric field observation data of Baochang Station influenced by HVDC interference
R -] 4 KA IEAS LR/ (mV - km™) S EE AR LR/ (mV - km™) 2hf s Ak,
WA /h:min NS EW NE NS EW NE WHE/H-H hmin - B
2019-03-20 18:35 14.93 18.55 23.61 15.91 18.70 24.46 03-21 14:00 ViR
2019-08-21 01:10 2.77 4.08 4.63 7.16 3.58 7.39 03:36 B A
2019-09-11 07:50 23.68 29.99 36.47 32.28 33.49 44.07 09-17 19:20 Ik
2019-11-06 02:20 30.36 44.87 4243 28.18 37.64 49.36 10:15 [t
2019-12-31 11:00 20.53 2832 33.38 21.38 28.62 34.83 13:00 e
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Fig.4 Calculation results of the dominant azimuth « angle of rock fracture of geoelectric field at Baochang Station
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Fig.5 Typical normal variation of dominant azimuth of geoelectric field!"!
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Table 3 The dominant azimuth « angle of rock fractures of
geoelectric field station at Baochang Station

during HVDC interference period

HB/(4E-H-H) Jififare)
2019-03-20 48.2
2019-08-21 53.9
2019-09-11 54.2
2019-11-06 55.8
2019-12-31 53.6
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Fig.6 Schematic diagram of HVDC transmission line of Xitai line
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Table 4 Comparison results of diurnal variation amplitude of geoelectric magnetostatic field at Baochang Station

H/GAE-A-H) KNS/ KBIEWER/  KBEENER/  EHREENSEH/  JEREWER/ R NE [/
H (mV-km™) (mV-km™) (mV-km™) (mV-km™) (mV-km™) (mV-km™)
2019-03-08 11.53 12.74 16.25 11.68 13.04 17.07
2019-04-10 14.07 19.27 23.22 14.01 19.62 23.89
2019-08-18 11.39 15.18 18.33 11.90 15.87 18.83
2019-09-22 10.57 13.09 14.26 10.48 12.89 15.09
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Table 5 The basic parameters of influence of HVDC transmission on long pole

distance of geoelectric field at Baochang Station

A/ (4E-A-H) RN B M/ (mV-km™) JEAHHE WA EE
2019-03-20 18:35-21 H 14:00 14.93 18.55 23.61 NST WE.NE | 1:1.2:1.6
2019-08-21 01:10-03:36 2.774.08 4.63 NS T WE.NE | 1:1.5:1.8
2019-09-11 07:50-17 H 19:20 23.68 29.99 36.47 NS T WE.NE | 1:1.3:1.5
2019-11-06 02:20-10:15 30.36 44.87 42.43 NS | WE.NE T 1:1.5:1.4
2019-12-31 11:00-13:00 20.53 28.3233.38 NS | WE.NET 1:1.4:1.6
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Table 6 The basic parameters of influence of HVDC transmission on short

pole distance of geoelectric field at Baochang Station

H/(4F-H-H) SR B ML/ (mV -km™) TE A RHE Wi 1 L
2019-03-20 18:35-21 H 14:00 15.91 18.70 24.46 NS T WE.NE | 1:1.2:1.5
2019-08-21 01:10-03:36 7.16 3.58 7.39 NS T WE.NE | 2:1:2.1
2019-09-11 07:50-17 H 19:20 32.28 33.49 44.07 NS 1 WE.NE | 1:1:1.4
2019-11-06 02:20-10:15 28.18 37.64 49.36 NS | WE.NE 1 1:1.3:1.8
2019-12-31 11:00-13:00 21.38 28.62 34.83 NS | WE.NE 1 1:1.4:1.6
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