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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 the 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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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
ad 1. 288 F4 &4
Fig. 1. Premolded type power cable joint.
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Table 1. Number and total discharge quantity of

partial discharge with applied voltage.

Applied |Positive region {Negative region
Pefect Voltage N Tq (o] | W 10 [pt]
10 [kv] 438 | 17,812 | 594 | -20,589
Copper |20 [kV] 466 | 52,617 | 535 | 58,389
30 [kv] 300 | 58,675 | 452 | -59,266
10 [kv] 850 | 56,411 | 590 | -81,241
Semi |20 [kv] | 3,185 | 150,390 |1,905 |-270,193
30 [kv] | 4,366 |228,170 |2,367 |-298,873
12 [kV] 74| 3,026 88 | -4,001
Void |20 [kV] 279 | 37,018 | 335 | -31,223
30 [kv] 504 | 77,456 | 600 | 66,308
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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. 4. Discharge number distribution of ®-n
cluster (semiconducting materials).

800
600 A 10 [kv]
¢ o 20 [kV]
400 |
P e 30 k]
O 1 O
o& 200 of
. :ﬁi
5 0 *® . * EQE
2 [ ] El A
8 -200 . %
[a]
-400 ed
-600 | ¢
.
-800 . . . . .
i} 60 120 180 240 300 380

Phase Angle [deg]

a8 5. d-q THY FHHE X (= AHAR).
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.

Applied

Defect Vol tage

Positive region

Negative region

Min

Max

Avg

Min

Max

Avg

Copper

10 [kv]

8.1

58.9

26.9

13.3

67.5

2.5

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 fkvl

16.7

307.3

126.1
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183.9

30 _[kv]

14.8
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179.1
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90.7
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Void
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N7

218.1
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98.7
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246.7

115.3
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180.5

87.5
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Fig. 8. Mean value and standard deviation of ®

-q cluster centroid (copper).
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Fig. 9. Mean value and standard deviation of ®-q

cluster centroid (semiconducting materials).
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