Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 21, No. 4, p. 348, April 2008.

2% S Mol o3 A

21 b HF A A c}

H =H H
= 0O T ol 11—

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.
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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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Fig. 4. ¢-g—n distribution of semiconductive
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Table 1. Statistic quantities of copper defect.

t [min] n+ n- Qaver | Qave
10 496 504 1471 ~-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- Qave+ Qava-
10 3142 1476 459 -107.7
20 2370 1554 573 -115.8
30 5255 3064 76.2 -161.3
40 6253 3728 59.1 -125.8
50 5084 3468 78.3 -171.6
60 5598 3551 86.3 -162.7

S FETA &2A Jgo] A EA AP
2RY FHSdE oy %o ]
F7hgel w2 %9
(clustering)sle]l &4 Ao} #A4 3

g Zdoldls AEE EA Hdd 93 447 &
BetA AAEHT vt #R}E FEFPHE

7b I=E A dolHE
ojuf £-xHo7

Bl #4

e oo
Lo
o

1}1e] Fte g ¥y
A Z A (centroid)ol =t 3]
BEgez FHAY B Adgae

olo] AHE 7FozE FIL YFATozH
E 79 #AE 2 4A gAasE
K-means =33 MY E A1&3le &44
HolHE ANz &3 F g4 dogE

THoZ I§ S
a9 55 Fe A% 4 FEE e

F4F
Aoz A Ane] me £HFHY A2yt 3
ol M
1

&
Z.
Wgkel Aols AL FAdAE 2006 pCAA
180.7 pCo 2, BFA FIoME -2332 pCola
-1949 pCo 2 WslslTh B/ A7 Aol w
=4 94 AFH 98 2UFA B¥o) We

351

ANAAA 588 =84, A2lF A43, 2008 44

FHoz FAH AFAH JQolAs 508 A
o]F 80° BZo| MEZE THFM TAsm, R
F4 dFdAE 2082 FHE AA Y4 3
do) FRFA BEFE BAFY
240 . : : i
ox = 10 [min]
] o 20 [min]
F & 30 [min] | |
120 v 40 [min]
g + 50 [min]
= e <« 60 [min]
(]
2 0 LA LY s o4
s -
L
2 )
2 )
0 120} g i
.
AL
-240 L I L )
0 90 180 270 360
Phase angle [deg]

adg 5. 78 A3 TN 22X
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