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Fig.1 Equivalent circuit diagram of DC line

entering equipotential
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Table 1 Setting of human body parameters

N o/ (Sem™) £, JEAR ORAF)
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2R 0.1 10° Bt (r=8 ecm,h=7 cm)
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T 0.1 10° F#E(r=10 cm,h=80 ¢cm)
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Table 2 Calculative results of synthetic electric

field around tower body

AR AR/ (Ve ™) | AL TSR/ (kVem™)

1OEWN) 9.1 2038M) 13.6
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Table 3 Calculative results of synthetic electric field

on human body surface
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4(3KTo) 1710.0 5(FH) 1640.0
4l 24.8 STF) 661.0
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Table 4 Actual measurement results of synthetic

electric field
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Fig.2 Simulation circuit of discharging current when

entering DC equipotential
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Fig.3 Calculative result of potential transfer pulse current
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Table 5 Measurement results of positive and negative

potential transfer pulse currents
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Study on synthetic electric field and potential transfer current of
UHYV tower in high attitude area
QU Hui"*,LIN Tao',CHEN Hechong',ZHOU Lin’,PENG Yong',MAO Xiaohu’,CHEN Bo’
(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;2. State Grid Corporation of
China, Beijing 100031, China;3. Southwest Branch,State Grid Corporation of China,Chengdu 610041, China;
4. China Electric Power Research Institute, Wuhan 430060, China;
5. State Grid Sichuan Company Maintenance Company,Chengdu 610041, China)
Abstract:In view of the problem that the workers will bear the synthetic electric field and potential transfer
current produced by UHV (Ultra-High Voltage) tower in the process of +800 kV. UHV DC live working in
high altitude area(2 000 meters) , the actual measurement and research on the synthetic electric field and
potential transfer pulse current of UHV tower are carried out. Firstly,the calculation method of the synthetic
electric field and the characteristics of the potential transfer current of UHV tower considering the ion cur-
rent are analyzed theoretically. Then, the finite element simulation model of UHV tower live working and
potential transfer is established, and the simulation analysis is carried out. Finally, the test platform and
test system are built in the high altitude UHV test base to carry out the field measurement of the synthetic
electric field and potential transfer pulse current of UHV tower. The testing results can provide a basis for
the safety protection standard of UHV tower live working in high altitude area.
Key words: high altitude; UHV power transmission; live working; synthetic electric field; potential transfer

current;field experiment
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Fig.Al Schematic diagram of typical tower’s structure
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Fig.A2 Flowchart of live working when entering equipotential point
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Fig.A3 Typical locations in live working
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Fig.A4 Cloud diagram of electric field distribution around tower

E A5 AEiFREBinHE

Fig.A5 Electric field distribution on human body surface
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Fig.A6 Principle diagram of DC synthetic field measuring device
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Fig.A7 Schematic diagram of lower computer
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Fig. A8 Overall connection diagram of  device
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Fig.A9 Field measurement of electric field
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Fig.A10 Schematic diagram of current sensor
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Fig.A11 Simulated human experiment
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