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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 yet 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.

Keywords: K-means, Aging, Partial discharge, XLPE, PRPD

1. M B Az a7Hoz A= A7A 54,

NAA 54, 44 54, sty 54 Sol 5%

T AdYgae] S wE dgAelsoly My AHom FHste] dAAAme dspdFo]l dEhyH,

7171 &9 Zatst - &3yt FAel welk d=Hr] oy g B4 dis Z7|AFe kAL 93 &

7] Sl A71AALS} - gpFfel] o7 Abare] fjEAde] o] Al HojAa v]EA A W AR A E

AR 7 Y tSe] 1k GRS Absle] B Ao vy a2y FARE AR AR ditE

Aol g olAZA BAEAYD cAF -] wg- T QI Al 54 WEE dEuA Ha, ke Al

2% wAR A71dAdst - e g e A EAste KHeol=s dAARe] A 5EA4E $48 7

ol oo gt [1,2]. 2A7lE 5EA-S 7HA L U

ol AET F AT vAEFF ol AwEo H

a. Corresponding author; djlee@kdu.ac.kr ot PD HAEZ7|We F& A&t QX ‘?_}, ) A&
Copyright ©2014 KIEEME. All rights reserved. PD #H&ol Wid st=dof e w53 Hdd

This is an Open-Access article distributed under the terms of the Creative Commons of
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)

which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.



878 J. KIEEME, Vol. 27, No. 12, pp. 878-883, December 2014: D. J. Lee

WA Rt nEAEARe wolE
Fol We HAAEE A47HG)-F A0
HE4 (noZ 43k, PRPD 7|'H3} K-mean &
2 FE olgste] WANUE FA ], AR 3
W &AL AAsLA e,

2.1 K-means %¥112|&

FY2Hy 7IYe A Hud FY~Hydg AF
A FesaEE F AR Ym oo HEd &
g &Il S dubdoR v 2
Ao FY2HzZ vUro F Ao Joista Fex
HydS Fygdt. o1 T F dEd Aoy
K-means¢} 21 8 <38 E, EM €385 5ol 3
o} [5-7].

B =R AHL3 K-means G EY 7]Eo]

parameter
intialization

!

— division of cluster

'

calculate
new cluster
center

<=0

YES

[ stop )

Fig. 1. Flow chart of K-means algorithm.
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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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Fig. 5. ¢ — q— n distribution of XLPE (air void). (a) 5
kV and (b) 7 kV.

1,9363], H-=4 ddddA= 21743 LA o, B
ol AgoM= AFA dYelA 586032 FHo|

10
o] o 2
jﬂ-M:jkﬂgﬁ ol e R T S Sohson, RSy el e
H Z = ° X o _
gk 45 MOﬂojoﬂ -5 12 V12511812 o= A utt 659 271
=
1)

£ 59 507 AR T e
N

S Hol=w ¢ls] WAl oo FolsA 7]
2 Uehton, WA ESE 5
A=}

Ho| rARAY T4y} F2er)a Agﬂ—gr/]_ !
o= WANHLE AH(+)9] WFE79 &(-)9]
A A INE S FAdstege fA 74]‘14_94 171 5

7 "olekar 3 4 Qv [1.3]

200 pC ]"Lo] Fi)
gol 1Hom, Y-
R EER
erom, Ada
192 pColith. F= Wxlo] WA= 0%5 190° 2k
220°1 41 vhebgom], oAl o
Aol 2318 WAFA 1

s
9 %@%25mw A

3.2 K-means &

K - : 1) Bxol= A&
‘Fg:r (b)'\__‘ ﬁc};j—é_ 7 kVi '/g‘ 6 kV ;d%]_% o

K-means& ©

Table 1. ¢ — q cluster distribution of XLPE (6 kV).
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Table 2. ¢ — q cluster distribution of XLPE (10 kV).

Angl Disch M
neie rsenarge Object  Variance . ax
[deg] [pCl] Distance
31.02 43.71 631 4.67 6.35
37.42 116.12 510 5.45 9.81
48.43 351.53 257 6.17 13.17
49.38 229.96 322 6.06 8.86
85.95 45.42 365 5.35 9.64
217.41 40.07 816 491 7.15
219.78 204.95 355 5.72 9.98
222.39 104.11 564 5.44 9.00
225.20 325.47 230 6.27 12.06
294.11 46.04 187 5.83 9.84
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Fig. 6. Centroid distribution of ¢ — ¢ cluster (no void,
XLPE).
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Table 3. ¢ — q cluster distribution of XLPE (5 kV).

?é}aggl]e Dls[cpléa]rg € Object  Variance D g{gi ce
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240.04 41.67 424 4.19 6.19
285.14 41.45 151 4.58 8.88

Table 4. ¢ — q cluster distribution of XLPE (6 kV).
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Fig. 7. Centroid distribution of ¢ — ¢ cluster (air void,
XLPE).
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