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Abstract: In recent years, increasing electricity use has led to considerable interest in green energy. In order to

effectively supply, cut off, and operate an electric power system, many electric power facilities such as gas insulation
switch (GIS), cable, and large substation facilities with higher densities are being developed to meet demand. However,
because of the increased use of aging electric power facilities, safety problems are emerging. Electromagnetic wave and
leakage current detection are mainly used as sensing methods to detect live-line partial discharges. Although
electromagnetic sensors are excellent at providing an initial diagnosis and very reliable, it is difficult to precisely
determine the fault point, while leakage current sensors require a connection to the ground line and are very vulnerable
to line noise. The partial discharge characteristic in particular is accompanied by statistical irregularity, and it has been
reported that proper statistical processing of data is very important. Therefore, in this paper, we present the results of
analyzing ®-g-n cluster distributions of partial discharge characteristics by using K-means clustering to develop an expert
partial discharge diagnosis system generated in a GIS facility.
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Fig. 1. Experimental equipment of partial discharge.
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Fig. 2. Partial discharge detection circuit.
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Fig. 6. ¢—q—n distribution of XLPE specimen at air void.
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Table 1. ¢—q—n cluster distribution at 5 KkV.

Angle Discharge Discharge

Classification [deg] [(6C] umber Object Variance
Cluster 0 56.02 4444 110.78 63 5.85
Cluster 1 5744  362.33 3.88 351 5.96
Cluster 2 57.89 236.72 4.07 390 5.60
Cluster 3 68.17  49.15 8.33 1,087 5.81
Cluster 4 69.17 127.38 4.62 861 5.51
Cluster 5 216.34 3251 18.17 454 4.75
Cluster 6 219.40 120.78 6.60 447 4.54
Cluster 7 22227 17259 347 281 458
Cluster 8 22426 77.49 5.84 499 461
Cluster 9  268.48 39.24 3.32 292 4.93

Table 2. ¢—qg—n cluster distribution at 6 kV.

Angle Discharge Discharge

Classification Object Variance
[deg] [PC]  number
Cluster 0 36.47 55.60 33.09 1,128 6.27
Cluster 1 4820  279.53 5.08 1,251 5.89
Cluster 2 49.88  162.00 5.41 1554 592
Cluster 3 4992  418.66 325 929 6.38
Cluster 4 91.31 64.70 4.30 814 5.73
Cluster 5 21496  35.17 70.81 584 6.58
Cluster 6 217.11 31291 181 764 6.09
Cluster 7 21896 108.34 9.84 1,275 5.59
Cluster 8 219.67 202.05 4.22 1,151 5.45
Cluster 9 26699 52.22 9.04 705 5.47
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