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Partial Discharge Distribution Analysis on Interface Defects of Cable Joint
using K-means Clustering
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Abstract

To investigate the influence of partial discharge(PD) distribution characteristics due to various

defects on thé power cable joints interface, we used the K-means clustering method. As the result of

PD number(n) distribution analyzing on ®-n graph, the phase angle(®) of cluster centroid shifted to 0°

and 180° increasing with applying voltage. It was confirmed that the PD quantity(q) and euclidean

distance of centroid were increased with applying voltage from the centroid distribution analyzing of &

-q plane. The dispersion degree was increased with calculated standard deviation of the ®-q cluster

centroid. The PD number and mean value on ®-q graph were some different by electric field

concentration with defect types.
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1 2 3 4 56
| gI | |
No.| Classification Material
1 Wire Cu
2 Connector Cu(+Tin Plate)
3 | Metallic Screen Cu
4 Insulator EPDM
5 Insulator XLPE
6 | Molded Shield EPDM
a3 1. =Y A JEA.
Fig. 1. Premolded type power cable joint.
2. A2 # AH
21 Mg

Aol & @izﬂ gL BE WENA FAYPe s
e
‘?:*‘:—EP ‘L}?/P‘i YA E 18
g HAESAE A EFdA &g W&
A, Aol &7 HE&A 7} Oqé
oJEAot AolE wxd F
T A3, Ad 34 A ZJ_"éoﬂ
T Ut o]y o2 HEA
9 REe HEAHAN T4
. °V‘T+ o] AWAF g FEWHE
Abat7] et F&A WEFS A7F 06
d0] 2 mm¢! 7E Ze] 2 mm, YH 06
mm T4 06 mm¢l A & AFE F Zo]
Ze] 0.6 mmel ZEel 93 AT He|=F WES
o aEn A8 23 AIFEE
kVE #AjEL. co)d EHd%E XLPEE 1 mm F7
2 AMgstg o EPDMS 283 AN AEA A

o,
we ooh @
o,
f”Em
= gt
i‘ % i izjy

ox 2 b 2
=

Mo L ot
N

E

FAHP. co)lA 1 mm FAZ AZad AL AL&3
et

22 24N £H

=4 A5+ XLPES EPDM A EE A= 3(uly
A 25 m/80 ke)oll 98 2 kg/ad) WYt FERE
AT Aedg TS F AudAs t‘o‘xl’é‘}ﬂ 9
gted 2l A AAZ 100 ¢St A ZH okl &
7t Agstacth A3 REwd AR 1 30 kv 7}
A 600 cycle T FAstAet. ojnf FAst FE
HAE RCHEHE, sloldl2dy 4 JZ g 53

gole AS Azuel gdsdn

960

2.3 K-means 22 AEZ

K-means 2 2H Y2 733 B2 £9 ¥
AHE vE A KA dzg(FAez A}
“$mapping) A7l Adgd dugFozn 99
dHHE o] g3 Vector Quantizers] %z}dlol 8=
HAZ 87] A8 wEA oz #9 SHAYS A
Astes g Foltt. F 53 HolHE %311 2
a1z e oY AFE AHEATE AAHFHEE H
oL, AFERZE A A Aty +3 %@%
A AT AAA Y. K-means &2
8y dugZd g 73 43L& 273 24
s, F4A A, WE H TR 48AZ 7S

n 2

K-means 2812H¥ dngEe AAEL £HE
o] YA FFHEEE FolA 71 e T T
FHM, BE AAEe] o] WyPor BRH &
AMZL FHFHC AdERHT). ©18A £A38 ¢
AZAL 94 2 AF Holee ARF ZAZ A
£5a FAFAY AT O o) Wskx] g )

AR FnEFe) wEo] A&H

31 FEUH 54

E 12 A7bAsk whE Aghd R 2l
E4 N $d8%F Q pCE Hed ZHez T
(Copper)ell o1& A Algo) A sl bda

< 2 a7 /IAARE T a2 38401 pCell A

111006 pCo2 §33] 4 %3‘]":}7} 117941 pCeo &
a9 g gUddon, HEANE(Semi)et 2 A
2 (Void) Al&E AgHdsol ‘ﬂr‘ﬂ' DA F 3
o Aeg BASIAT E3 HF40°~180 %)
S24(180°~360°) 9oz txo] e =Y

o BAHMESES Aund A A veiAw
M2 o2 dehte £% glow, Ml o
o % AYAY FB WA Alelel A 21 7K
Aolg HolZlE @k olsh 2 WAL Mol
A mgse SR 2849 S4090] 7

S MEAAE AFE TR ABE Fol o
FE BREO EAGH: W2FT B BEAAR
A 44E A FAENA FRIH) w4
S97) AEoz BuRY, 53 wEdAR AT
Aeelt 43 2 pAART WESE DI
Qed, olge HEANE BAYS) AR A
2o o3 el wAsy) MEoE B,



® 1. A7 Al g FEgA G5 F
e
Table 1. Number and total discharge quantity of

partial discharge with applied voltage.

Aoplied |Positive region |Negative region

Petect [Voltage [y Ta (] [ N ] [o0]
10 [kV] 438 | 17,812 | 594 | -20,589

Copper |20 [kv] 466 | 52,617 | 535 | -58,389
30 [kv] 399 | 58,675 | 452 | -59,266

10 [kV] 850 | 56,411 | 580 | -B1,241

Semi |20 [kv] | 3,185 | 150,390 |1,905 |-270,193
30 [kv] | 4,366 | 228,170 |2,367 |-298,873

12 [kv] 74| 3,006 | 88| -4,001

Void |20 [kV] 279 | 37,018 | 335 | -81,223
30 [kV] 504 | 77,456 | 600 | -66,303
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Fig. 2. Discharge number distribution of ®-n
cluster (copper).
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Fig. 3. Centroid distribution of &-q cluster
(copper).
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Fig. 5. Centroid distribution of ®-q cluster
(semiconducting materials).
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Fig. 6. Discharge number distribution of ®-n
cluster (void).
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Fig. 7. Centroid distribution of ®-q cluster
(void).
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Table 2. Euclidean distance among centroids.

Defect Applied | Positive region | Negative region
Voltage | Min | Max | Avg | Min | Max | Avg
10 [kv] | 8.1) 58.9| 26.9|13.3| 67.5| 32.5
Copper | 20 [kV] | 13.5/170.1| 67.0| 12.8{194.7| 70.8
30 [kv] | 12.4]212.4| 74.6| 18.0(200.7| 82.4
10 [kv] | 14.9]153.2| 65.5|15.1/179.9| 66.2
Semi | 20 [kV] | 16.7|307.3;126.1| 27.4|416.2| 183.9
30 [KkV] | 14.8/485.1[179.1| 30.8|695.7{274.5
12 [kv] | 11.6| 90.7| 44.1|18.1] 79.8] 41.9
Void | 20 [kv] |31.7|219.1| 92.1/31.2|237.9| 98.7
30 [kv] | 21.8|246.7| 115.31 18.0/180.5| 87.5
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-q cluster centroid (copper).
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