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Fig.1 Schematic diagram of insulator
sample and its tower
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Fig.2 Schematic diagram of zero value insulator
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Fig.3 Double-linked,tensile insulator
string simulation models
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Fig.4 Spatial electric field distribution of double-linked
and tensile insulator strings
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Fig.5 Spatial electric field distribution of insulator string
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Fig.6 Schematic diagram of path jitter
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Fig.8 Results of wavelet decomposition
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Fig.9 Electric field distribution of
insulator with zero value
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Table 2 Difference of electric field variation
coefficient between insulator zones
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Fig.14 UAV zero-value detection process
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Fig.15 Field test results of zero value insulator
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Live zero value detection technology of insulator string based on UAV
ZHANG Dongdong' , WAN Wuyi', LIU Xin', HUANG Xiaoning', GAO Tuoyu®, ZHANG Zhijin’

(1. School of Electric Power Engineering, Nanjing Institute of Technology ,Nanjing 211167, China;2. State Grid Jiangsu Electric
Power Co.,Ltd. Extra-high Voltage Branch Company,Nanjing 211102, China;3. State Key Laboratory of Transmission and
Distribution Equipment and System Security and New Technology ( Chongqging University ) , Chongqing 400044 , China)
Abstract : In order to improve the detection efficiency of zero value insulator of transmission line,the unmanned aerial vehicles
(UAV) equipped with an electric field detection device can realize live detection without climbing the tower. Firstly,the 1:1
simulation model of 220 kV porcelain insulator string is established. Through Comsol finite element numerical simulation, the
influence of string type, path jitter, UAV and electric field probe on the spatial electric field distribution of insulator string is
analyzed. Then,the identification model and background detection system of zero value insulator are established. Finally, the
laboratory and field measurements are carried out. The results show that when double insulator strings have zero value insulators
at the same time, their spatial electric field distribution does not affect each other. The offset distance of straight line detection
path should be less than 50 mm during UAV flight. The space electric field distribution of insulator string is not affected by
UAV and electric field probe. Using the zero-value insulator detection algorithm proposed in this paper, the field detection of

zero-value insulators is realized by the UAV equipped with an electric field detection device.

Keywords : finite element simulation ;insulator ; zero-value ; spatial electric field ;unmanned aerial vehicles ;non-contact detection
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