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Subtle Classification and Identification Method of Surface Discharge Intensity of Insulators
Based on Arc Area
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(1. School of Electrical Engineering and New Energy , China Three Gorges University, Hubei Yichang 443002, China; 2. Qingyuan
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Abstract: The current study only divides qualitatively the discharge intensity of the insulator into weak discharge,
moderate intensity discharge and strong discharge due to its complexity and randomness , then leakage current is clas-
sified in accordance with the discharge intensity to identify the status of the insulator. In this paper the area of dis-
charge arc is extracted by the image processing techniques in the image which obtained from insulator discharge test,
then, the intensity of discharge is quantified. Based on this the moderate discharge is subdivided into level 1,level 2
and level 3 according to the discharge arc area,and 3 groups of samples of leakage current are taken under the three
intensity level respectively. 17 features of leakage current waveform are extracted by using the method of mathemati-
cal statistics and wavelet transform, and then the principal component analysis and support vector machine are used
to classify and recognize leakage current according to intensity level, the accuracy rate of test results is more than
93%. The research results show that the method can be used to further refine the moderate intensity discharge of insu-
lators and classify the leakage current according to the intensity level. It provides a more accurate basis for judging
the operation state of insulators and evaluating the discharge harmfulness.
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Fig.1 Test schematic diagram
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Fig.5 Three levels of the moderate intensity discharge of the insulator and the corresponding leakage current waveform
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Table 2 Level and frequency of signal decomposition

RO AUB GRS/ Hz SR E )/ e
1 0~2 500.000 2 500~5 000.000
2 0~1250.000 1 250~2 500.000
3 0~625.000 625~1250.000
4 0~312.500 312.500~625.000
5 0~156.250 156.250~312.500
6 0~78.125 78.125~156.250
7 0~39.062 39.062~78.125
8 0~19.531 19.531~39.062
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