| Regular Paper

J. KIEEME

Vol. 27, No. 12, pp. 877-882 December 2014

DOI: htip://dx.doi.org/10.4313/JKEM.2014,27.12.877
ISSN 1226-7945 (Print), 2288-3258 (Online)

877

K-means& 0|23t 23} SEje| ujEisfof 28t odp

o] &f i’

' S oieta ) 21T ek

A Study on Pattern Making of Degradation Type Using K-means

Deok-Jin Lee'*
! Department of Ubiquitous IT, FAR-EAST University, Eumseong 369-700, Korea

(Received November 5, 2014; Revised November 12, 2014; Accepted November 18, 2014)

Abstract: It has been confirmed that the inner defect of transformer and the perfect diagnosis for aging
are closely related to safe electric power transmission system and that the detection of accident and
diagnosis technique turn out to be very important issues. Since electric power machinery consists of
various kinds of components, however, it is very difficult to make a diagnosis for aging by one
parameter. Thus, diagnosis for aging is feasible only through the combination of various parameters.
Recently, various expert systems have been developed and applied to diagnosis for aging, but they are
not vet reliable enough to apply to the real system. In this paper, XLPE which is ultra high voltage cable
insulator material were chosen to investigate the influence of void on insulator material using partial
discharge. Obtained data have been processed by PRPD (phased resolved partial discharge) distribution
function and K-means. And statistical and cluster distribution of partial discharge have been analysed and

investigated.
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Fig. 1. Flow chart of K-means algorithm,

: distance
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Fig. 2. Experimental equipment of partial discharge.
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Fig. 3. Partial discharge detection circuit.
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Fig. 4. ¢—q—n distribution of XLPE (no void). (a) 6
kV and (b) 10 kV.
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Table 1. ¢— ¢ cluster distribution of XLPE (6 kV).

Angle Discharge : o Max
(deg] (0Cl Object  Variance Distance
44,92 32.58 289 413 6.33
46.38 78.29 263 443 6.80
46.69 143.38 121 4.83 822
91.20 32.26 124 4.24 6.60
91.38 116.58 105 4.94 7.89
209.45 33.84 212 3.82 582
222.42 77.30 246 4.24 7.77
227.04 127.98 134 4.71 8.97
243,62 34.50 193 372 5.60
281.30 30.31 80 3.61 7.85
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Table 2. ¢— g cluster distribution of XLPE (10 kV).

Angle Discharge Object  Variance Max
[deg] [pC] b Anance  Distance
31.02 43.71 681 4.67 6.35
3742 116.12 510 545 9.81
48.43 351.53 257 6.17 13.17
49.38 229.96 322 6.06 8.86
8.9 45.42 365 5.35 9.64
217.41 40.07 816 4.91 7.15
219.78 204.95 355 572 9.98
222.39 104.11 564 544 9.00
225.20 32547 230 6.27 12.06
294,11 46.04 187 5H.83 9.84
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Fig. 6. Centroid distribution of ¢— ¢ cluster (no void,
XLPE).
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Table 3. ¢ — g cluster distribution of XLPE (5 kV).

l['\cﬁg]e Dls[r[:]]'&rge Object  Variance Ditztgl':ce
48.90 45.71 724 492 7.71
57.20 245.35 379 5.46 845
57.59 366.72 328 5.80 11,89
65.70 134.89 772 5.26 861
96.62 63.58 49 5.08 7.37
205.61 39.92 362 4.09 6.16
221.79 99.57 613 4.62 8.70
221.81 160.65 423 478 9.89
240.04 41.67 424 4.19 6.19
285.14 41.45 151 458 B.88

Table 4. ¢— g cluster distribution of XLPE (6 kV).

?l?t‘gglie Dls[tblgilrge Object  Variance Di:ltggce
34.63 59.86 1,135 5.35 8.00
48.14 279.53 1,251 5.83 9.41
49.88 418.67 929 6.36 10.72
50.49 164.59 1,483 5.81 9.24
88.57 63.09 869 5.66 8.28
210,71 52.76 971 5.02 6.88
216.94 325.30 613 593 13.52
218.94 222.79 985 5.21 9.26
222,55 134.66 1,186 5.34 9.25
267.52 51.30 733 5.26 9.4
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Fig. 7. Centroid distribution of ¢—gq cluster (air void,
XLPE).
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