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Research on hydrophobic testing device of composite insulator based on the multi-rotor UAV

DONG Jun, LI Bo,ZHAI Hongda,CHEN Rui, QIN Sixiang
(Tianshenggiao Bureau of EHV Power Transmission Company, China Southern Power Grid Co. , Ltd. , Guizhou 562400, China)

Abstract: Due to the influence of the acid rain, salt spray and ice hazard, the hydrophobicity of composite insulators
would be reduced gradually. It is necessary to detect the hydrophobicity of insulators regularly. The periodic detec-
tions of insulators are difficult due to the problems as the long operation time, high labor intensity and high risk coef-
ficients. Therefore, a hydrophobicity detection method of composite insulators based on the multi-rotor UAV (un-
manned aerial vehicle) is proposed and the corresponding device is also developed in this paper. The device is com-
posed by a six-rotor UAV, an automatic water spray system, a wireless remote control system, a video capture
transmission system and a hydrophobicity detection system. The live working is carried out by controlling the DC mi-
croelectronic diaphragm pump to generate adjustable diffused water to spray on the target composite insulator evenly.

During this process, the visual mode function of camera can be employed to assist the spraying operation. Then, pho-
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tos of the target composite insulator are taken by the camera and then transmitted for hydrophobicity analysis. Final-

ly, a test is included for verification. It is shown that the method and device have the advantages of automation, un-

manned and remoteness in the whole detection process. The safety of operators can be guaranteed, and the hydropho-

bicity of composite insulators can be detected accurately.

Key words: composite insulator; hydrophobicity; unmanned aerial vehicle;edge recognition
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Figure 1 Device equipped with UAV
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Table 1 Multi-rotor UAV parameters
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Table 2 ILCE-7R camera performance
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Figure 2 Shooting effect comparison of two cameras
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Figure 3 Main structure of automatic sprinkler
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Figure 4 Experimental study on automatic sprinkler
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Figure 5 Ranging radar simulation test
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Table 3 Automatic sprinkler performance index

EEi A0 B
e T 2 <40 W
RebLZh#E <l.2W
TAEES 0.4~0.6 MPa
WK g >4 m
K (1 L) WK Se 2 A 1] =30 s
e 7K 3% B 1 K R <3.5 kg(HF 1L

1.4 RZ&EBEEE

ToL & ¥ 5 B B 0 45 AR . HMT & & 8 s
B 70 ER R R A R 433 TRk MR R AR R 4
B SEARRCRR AN T E, BRERER
WmE 6 fis.

6 433 REMHE ARG

Figure 6 433 wireless transmission module
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Figure 8 Water droplet distribution after binarization
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Figure 13 Edge recognition result
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Table 4 Composite insulator hydrophobic scale
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automatic identification for composite insulator
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