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Research on live detection method of zero insulator for UHVDC transmission line

ZHENG Yunlong', LUO Richeng', ZOU Ming?

(1. School of Electric & Information Engineering, Changsha University of Science & Technology, Changsha 410114, China;

2. Maintenance Company of State Grid Hunan Electric Power Co. ,Ltd. ,Changsha 410018, China)

Abstract: In order to solve the on-line detection problem of insulator insulation resistance for UHVDC transmission
lines, a new method of measuring insulation resistance of UHVDC line insulators by using live robots is proposed,
and a low zero value insulator detection robot for transmission lines is developed. By using the method of equipotential
operation, a bypass circuit for the tested insulator is built with the arms and body of the robot. The interference of
leakage current to the tested circuit is eliminated and the measurement accuracy is improved by using this method.
The measurement, storage and transmission of insulator resistance information are completed by using the mechanical
structure design of the robot itself and the cooperation of hardware circuit. Meanwhile, the discrete fitting function is
established to accurately calculate the data, thus the accuracy of the test results is ensured. Finally, a prototype is de-
veloped for comparative test. The test results show that the robot measurement method can accurately measure the
insulators resistance in operation, and the error is controlled within 5%. Then, the operating condition of insulators
can be judged, and the online warning of low-zero insulators can be realized.
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Figure 1 Voltage drop of insulators
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Figure 2 Mechanical structure diagram of robot

Figure 3 Robotic arm
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Figure 4 Motion process
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Figure 5 Decomposition of device movement
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Figure 6 Main control panel

3.1 HWNRE

LioRUUIEEN SN ES IVANTS N AR I GRS R 1L
N 2 DU T SA YL S K 2 7 2% 754 )
Y% F WG T AR . T AT R 4 2 BHAE

R, R Wi b 0 H R 55 x5 17 e BH 0 He (B SR 45 5
DA TFX KoK 2 500 VOB JE 32 A ST 7] %,
Wi 427 R, ERHEE N L. MT4% T R,

HIHFEN I, . SERTR RAEHE R, FAHET =
Io+1, .t *ﬁEEISHR PR =1, —1,.
L. 4%T W T
LR L [RL R
N R P Mg
H mﬁ F\Rg B
FED , U L ‘DF&
B K ’ (]
R
| I
AR R
B7 #%ndiiRErE

Figure 7 Detection circuit schematic diagram
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Figure 8 Power-supply module
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Figure 9  Acquisition circuit module
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Figure 12 Testing device experiment
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