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Infrared Image Synthetic Diagnosis Method of Faulty Insulators Based on
Temperature Rise Characteristics of Steel Caps and Disks

LI Tangbing1 » LONG Yangz, WAN Yaling3, YAO] iangang3, YOU Yonghual, ZHOU Qiukuan1
(1. Electric Power Research Institute of Jiangxi Electric Power Company, Nanchang 330096, China;
2. Jiangxi Water Resources Institute, Nanchang 330013, China;
3. School of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: To improve the accuracy of insulator detection technology based on infrared thermal imaging, a
diagnosis method based on temperature rise characteristics of insulator steel caps and disks is proposed.
According to the voltage distribution of insulator strings and heating model of insulators, the temperature
rise law of insulator steel caps and disks is studied. Simulation and experimental results show that the
insulator disk temperature of a faulty insulator is lower than that of adjacent normal insulator, which shows
negative temperature rise characteristics. The evident degree of negative temperature rise characteristics of
faulty insulators is related to environment humidity, insulator surface contamination, and the position of the
faulty insulator on the insulator string. The higher the ambient humidity, the more evident is the negative
temperature rise characteristic of the faulty insulator disk. When the faulty insulator is at the end of the
insulator string, the negative temperature rise characteristics of the faulty insulator disk are more evident.
Key words: infrared temperature measurement, faulty insulator, disk temperature rise, environmental
humidity
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Table 1 Test results of insulation resistance

Traditional The method
Serial Insulation
infrared proposed in
number resistance/MQ .
method this paper
1 5920 Good Good
2 7170 Good Good
3 7800 Good Good
4 4730 Good Good
5 7.8 Good Faulty
6 6050 Good Good
7 4560 Good Good
8 2040 Good Good

F 2 K220 kv AR H A 2 U B R
Table 2 Insulator detection data of a 220 kV substation

Correct detection

] Detection
Method Zero low Missed
total rate
value value
Insulation
) 22 27 - -
resistance test
Spark gap method 4 7 11 16 37%
Traditional infrared
8 8 19 29.6%
method
The method pro-
o 4 19 23 4 85.2%
in this paper

Note: (Dbased on insulation resistance test results

@zero value(0—10)MQ, low value(10—300)MQ
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