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Detection and simulation of ultra-high voltage zero-value
insulators based on UAV

QIAO Zhusheng' | ZHANG Dongdong', WAN Wuyi', SONG Hengdong”, HAN Xuechun®, GAO Tuoyu’

( 1. School of Electrical Engineering, Nanjing Institute of Technology, Nanjing 211100, Jiangsu, China;
2. State Grid Jiangsu UHV Company, Nanjing 211102, Jiangsu, China )

Abstract ; Insulators play a role in the power system to ensure the insulation of transmission lines to the ground. The existence of zero-value
insulators seriously affect the safety and power quality of transmission and distribution. The use of a four-wing lightweight UAV to detect
the local electric field of insulators can identify zero-value insulators and ensure the safety of the power grid. In order to understand the
influence of the four-wing unmanned mechanism frame on the distribution of electric field in the insulator space, and improve the detection
accuracy. In this paper, a four-wing UAV for insulator zero value detection is proposed, and a simulation three-dimensional model of
500kV bell insulator string and quadruple UAV is established, and the distortion characteristics of the unmanned mechanism frame at
different positions of the insulator string are simulated and analyzed, and the distribution characteristics of the insulator zero value and intact
condition of the synthetic field, axial electric field and radial electric field are obtained. By adjusting the detection distance and comparing
the amplitude change of the radial field near the detection plate in detail, the results show that the standard deviation of the radial electric
field is much lower than that of the intact when the insulator is zero. The research results can provide technical support for the intelligent
operation and maintenance of external insulation of transmission and distribution.

Keywords: zero-value insulator; UAV; spatial electric field; charged detection; detection probes
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Fig. 1 Schematic diagram of a zero-value detection UAV
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Fig.2  Detection of motherboard model
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Tab. 1 Relevant dimensions of bell-shaped insulators
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Fig. 3  Simulation model of a UAV inspecting an insulator string
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Fig. 4 Schematic of detection plate distance
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Fig. 7 Schematic diagram of different detection locations

(blue indicates deterioration of insulator sheets)
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Fig. 8 Variation of the local electric field of the zero-value
slice located at the high-voltage end of the slice
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Fig. 9 Variation of the local electric field of the zero-value

slice located at the middle-voltage end of the slice
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Fig. 10 Variation of the local electric field of the zero-value

slice located at the low-voltage end of the slice
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electric field intensity values
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