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Partial Discharge Diagnosis of Interface Defect
by the Distribution Statistical Analysis
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Abstract

Most of the high voltage insulation systems, such as the power cable joint having hetero interface,
are composed of more than two different insulators to improve insulating performance. The partial
discharge(PD) in these hetero interface is expected to affect the total insulation performance. Thus, it
is important to study electrical properties on these interfaces. This study described the influence of
copper and semiconductive substance defects on @-g-n distribution between the interface of the model
cable joints to classify PD source. PD was sequentially detected for 600 cycles of the applied voltage.
The K-means cluster analysis has been analyzed to investigate the @-g-n distribution. The
skewness-kurtosis(Sk-Ku) plot from K-means clustering results was defined to quantify cluster
distribution and classify distribution patterns. The Sk-Ku plot is composed of skewness and kurtosis
along abscissa and ordinate which indicate the asymmetry and the sharpness of distribution. As a
result of the Sk-Ku plot, it was confirmed that the data was distributed in 1st 2nd and 3rd quadrant
at copper foreign substance defect, but in case of semiconductive foreign substance, the data was

distributed in 2nd quadrant only.

Key Words : Partial discharge source, K-means clustering, Centroid, Skewness, Kurtosis

1. M

25 APAge] FFaAAM F3rh &

B FAol wt Ay due #RE A ot
maElm glon, Mdule] Al e W T2 ¥
e A7 JEEE /HN AR AS|d Hod B
Ad &23 FE Aol o 4 A
Hlo] obdA smel Abxn HAE A E HHE
Adds Agr1ge de] wig Fadth 53
AFAzE gl ge & % ¥4 44 3
7198t AFAY R Wre] F3 HEE s

I

1, Zcistn M7|3&tnt
(MEA o7 EAHS 47-1)
2. AtgtiEm Flof|FtE 2 A Stn}
a. Corresponding Author : kscho@seoil.ac.kr
MU X} 2008, 2. 4
1XF A AL : 2008. 3. 17
AMAbtE @ 2008. 3. 25

golZe H&ERE dAdAse Ae AR
F4e Frsr] A8 7taEedE A(XLPE)%
dqed ZzPActe|dEAHEPDM)Y 23722
o]FolA ot} wety o]E AE AtoldlE o|FA
9 (hetero interface)o] EAsA =™, o|H & A4
o AR A& HVNHEE, FHAE& T Aol7t
wAstel AAS HAFoly HdEFH Fol Aoy
A H7] W&ol APAE H&A AW FH=
H4d AolE Alx® AA HALTH AALY
[2]. Alo)E H&Ee BE A9oA FFAYPLR o
2olx g ¢ 7ol dosta Ao ¥
To A3 d e weg, wela Aol HE
A7t AAEE Aol Aoy A FAA Aoy
o] Fa] mE BEHZN "oy g o]EHe]
9 4 otk o2 @ o f=2 HEAAA LA}
= A3 giREL H& AWl A AT AbaL
4 Ay Aol E AAAlL F A



FolA A Alne A
%E AAs 9o 53
42 %2ZMA3] J&A Ad
A7t AdiH ez Fasit, Aok
FEQA HEA AWAA HAs =
T3 7] AsiM e HA HF
I 2 AT A& A wAse §
AEY Fart givh4]. A K&
o EiER Aol FubEy] wiEel b
4% BAAHYE wW$ FL23H5].
} 2 9 (partial discharge source)?]
2 9= WA ENFS MR %
Sot6]. oY g BHoA B AFE
Ta %% 1 Alols Azl XLPEQ} A
2l EPDM Aol AW d4sta
ol EA
é < TN
A& K-means
-‘T’—E% d 3T
g 27 x¢

o] &-3}oi[8]

Fejol] w2

Aol Al 69
A0HEAS 1ol
;\(i7]1—\ E./l—]o“ [;H‘L
ERRIELE:

8%

o

N

_>:r3£
o fr [ N
%

Jlm & o o ¥ X
& orlo 2 alo

19
ox
o

19

T

ol
OE-

o>I o
ok

E
o

ol

(A
(o

4z

e

o

2

lo

Ay m}o

o

ofr

R
ol

4
oX,
g

nZF—LJ-lOI'rEiéJH\:i_Q.o&—imrSL'JZ‘.N(oQLr-{
T 0 3 1o O ot e

tlo X
o
fau
o
e
e
iy =
ek
B % e
o i1
R jo MK
i
L R
O{N mlm m

21 M2

AN HAFe Ho o FAe
XLPES EPDM Al8& HF3 & dudbd 4
Zipbd s wAEy] st AEA
S dEZIAZ EY oy :
BA87]) fEted A=FE AE 100 St A
4 &l ¥o| At A e B
54& &A37 st ZAzte] 47 1 m
EPDM¥ XLPE Aldel 27 06 mm, Z°] 2 mm
A T8 olEZ¥ 4ol 2 mm, WH 0.6 mm —‘1:—711]
06 mmel WEHZF o]EHE Yt o) gH F
Ho| Bol=g WA $H Az A JJr
o Wg Hol=o] A9 YA HAA REW
A 2 IS F F Jdud, FE o4
AEEAed msteq nwtmHAg o]EHE Ei
A7kE olF= FHE FHsa 7] Wiel Ho
o] A7 WA o & 93 o] g °l
B4 o8 ®olz wr} Atk Y 1S AEY
T2 o]t

o2 to e Ju |

3

349

ANARA B =24, A2l A43, 2008 49

(b) semiconductive substance

a8 1. A8 4.

Fig. 1. Configuration of specimens.
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Fig. 2. Block diagram of experimental apparatus.
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Fig. 3. ¢-g-n distribution of copper defect.
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Table 1. Statistic quantities of copper defect.

t [min] n+ n- Qaver | Qave-
10 496 504 147 1 -145.2
20 542 574 113.9 -90.6
30 759 508 81.1 -57.1
40 593 407 99.9 -66.7
50 564 219 99.5 -52.2
60 662 460 80.1 -66.9
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Table 2. Statistic quantities of semiconductive

substance defect.

t [min] n+ n- Qava+ Qava-

10 3142 1476 459 -107.7
20 2370 1554 57.3 -115.8
30 5255 3064 76.2 -161.3
40 6253 3728 59.1 -125.8
50 5984 3468 78.3 -171.6
60 5598 3551 86.3 -162.7
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