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Abstract;: Detection of partial discharge by UHF signal has become an ordinary operation and maintenance detection
method for High Voltage GIS, transformers, and other equipment. However, this method indirectly detects PD in-
tensity by measuring electromagnetic waves, so the accuracy of PD pattern recognition technology based on this meth-
od is not high, and has not been well solved. This paper introduces the cut-off frequency of TE,, mode as the division
basis of the time-frequency distribution of the PD UHF signal. The PD UHF signal excited by a single insulation de-

fect is used for signal preprocessing, time-frequency distribution segmentation, feature parameter extraction and se-
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lection, PSO-ELM recognition, and other operations. Finally, the PD signal type can be accurately determined and

the identification accuracy of insulation defect types in GIS can be improved. This segmentation method enhances the

spatial distribution information of image features, and it is of great practical value to improve the accuracy of the

UHF method in PD identification.

Key words: gis combined electric appliance; partial discharge;pattern recognition;electromagnetic mode
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Figure 1  Structure diagram of GIS PD combined
acoustic and electric detection system
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Figure 2 Physical picture of GIS PD simulation test device
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Figure 3 Measured PD signal denoising results
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Figure 4 Time-frequency distribution diagram
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Figure 6 Image segmentation based on

TE mode cut-off frequency
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Table 2 First order origin moment of gray-scale image

BEA

ul us us uy us

1 2.12 14.75 31.04 30.32 21.11
2 2.01 22.46 41.98 30.47 20.64
3 1.46 13.64 30.69 23.35 16.50
4 1.89 21.58 42.92 29.37 21.89
5 1.97 22.86 51.38 37.19 26.09
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Table 3 Second order central moment of gray-scale image

FEA

o1 o2 03 o4 o5
1 3.44 24.18 33.72 37.54 26.94
2 3.48 30.48 29.84 33.41 25.52
3 2.30 15.63 25.35 19.49 12.84
4 3.16 32.06 37.26 33.84 26.42
5 3.44 28.35 38.37 29.78 29.34
KB Z ks 4R
Table 4 Third order central moment of gray-scale image
FEA S1 S2 S3 S4 S5
1 4.85 27.22 45.10 25.04 19.63
2 5.27 34.30 36.58 17.39 19.04
3 3.28 22.23 35.08 25.73 15.49
4 4.59 35.69 44.68 18.69 18.53
5 5.22 29.12 44.28 27.70 21.96
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Figure 7 The J-values of the 15 moment features
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Table 5 ELM actual output results of some samples
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fiOkE
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B
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Table 6 Test accuracy of ELM classifier
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Table 7 Performance comparison of three classifiers
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Figure 9 Scatter plot of three low-order moments

based on the whole gray image
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Table 8 Recognition accuracy of three low-order

moments based on the whole gray image
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