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Abstract

This paper presents experimental results on the application of very low frequency(VLF) voltage to
replace conventional DC test as an after laying test for underground distribution cables. We carried out
several tests to prove defects detecting ability of VLF test on the 5m length real cables having knife—cut
or needle type defects which is made in our Lab.. Through this experiment we proved it is very difficult
to initiate electrical tree from the defects inside of the cable insulation but once the electrical tree is
initiated it grows very fast and VLF does not make new defects and expand the defect. Therefore VLF
test equipment for quality inspection test of manufacture is more effective than field application for
underground distribution cables.
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Fig. 1 Relation between DC voltage level and
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Fig. 2. Diagram of VLF test equipment
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Fig. 5 Crescent type knife-cut defect
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Table 1. Test results at 4.5mm needle defect
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Table 2. Test result of 75% knife-cut defect

Azt | AE (A9 §F —_—
A | & | 99 |nss] T
3Uo 52 ubz] Ra
(56kVi) 3 0 3 (€39 ¢v3a 23
35U0 N
(65KVp) 3 0 3 (E4 ¢4 23
4Uo = % -
(75KVp) 4 1 3 |&E3 27 2%
Adua A=
4500 | 5 0 glo] H7E
(84kVp) Exe w2
kis

H 29} o) 5% ZER A =¥ AEY 3
= AL 45 Uo(+84kVpeak) 2 YERton, o] o
o Agatge a9 8o b

Tek EEOTR 20 S/s ; 29 Acqs .
5 Bizey
< N
N N .
N V4 \\r";
AN ;
| RIS

T2 8. 75% ZLEX 248! AZEA|0 M2
Fig. 8. Voltage waveform of 75% knife-cut defect

ohgdl, 19 Y@ 5% TEY A AEA9

¢d Hdnty 2GS YehiA. o] 3¢ A7|EF
o e #Fay] ojeifch £, 29 9ol A

(309) 49



bk

iy

NZINAE 0188 NS MAH0I8 28iAE

10
o

Azt YoluA Be B9 AR ANg vehy
e, o 9A A7l Exol W AT 4 ¢
£ ez ARHY.

(a) 45U0 A}A7t 0% BDLA

(b) 4Uo #3427t 30EF BDEA &5

8 9. 75% ZLEX 2SI ZoiihE 2y
Fig. 9. Breakdown shape of 75% knife-cut defect

5.2 E

2 =82 2450 Ade o839 7E9 AF
A AgAelE FEAFPeR AHHL glE DCAl
¥ A JHsde AR A% d3dnEA, dY
Aol Az 2ER dgn dEHe] F T 4
ol chsl XLPE AFuidAelE ZAHE e
H7H AlgAEE o 5m Axe 2A AlolEol
AHEEHAL, o] AlEE FE 2AFH ALFA 9
@ EFAE HE 7Fed e B

ZAFH APL AolE HAA o Esk=
AR A71ER] e ogARL dd A7)

50 (310)

Eg7t AANEE Egle o] uig- HE FHE
ZHA A itk = i RAge] AEHA ¥ B4 A
doz g NZE Afte] PHHAY APo] ¢
Ygoisix] g oz Wy

el DC A ER U 71 A%e HE
7] A 3 kV AT & Age] AsH
of 3lr}, AlgAAe] §P = wCV? ; V7t EolA]
4 P7l ARA ) ANEZ AGAS oE oA
A A 53] Fosjof g},

a8eg 2AFIHHYS AFuAARY @G Al
deo2 HEHr|Hrhs AxPAY EAGA &9
402 & A3l Aol o 707 Algdch

2a0g3

(1) & 4z 2, "XNEEM=2e FI3MEIIE ¥ HS5H
ZIthls Y, (EHBRIAM), KER-5BY-|17, M3H
23, 19981

{2) E. Pultrum et al., "Test After Laying Diagnostic Testing
using Partial Discharge Test at Site”, QCRE, 1996-
Session, 15/21/33-12, 1996

[3) G. S. Eager Jr, B. Fryszczyn, C. Kalz, H. A Elabadaly, A
R. Jean, “Effect of DC Testing on Water Tree
Deteriorated Cables and Preliminary Evaluation of VLF
as Altemative”, 1991 T&D Conference

(4) P. Gonefeld et al., "Study on Space Charge Effects in
Dielectric Materials”, 5th 1ISH 1987

(5) H. Auclair, W. Boone, M. S. Papadopulous, "Development
of a New After Laying Test Method for High Voltage
Power Cable Systerms”, QGRE 1988 Session 21-06

(6) Srinivas N. N, Bemstein B.S,, "Effect of DC Testing on
Aged XL PE-nsulated Cables with Splices”, Jicable 1991

O & 8B 1o
P2 = g@An)

196949 99 2794, F=d T W)
I3 £ 19949 § oY ArjFe
3} EBAAD. @4 AEATR WA
FATH HYRATY

S Y 2(R—1R)

19613 39 3YA. 1984 SAd Fo)
A7) Fstad 2, 1986 % dad A7)
83 (A1), 19973 F oittd A
7158t (AL, @A AYgAFY
AYA S A4 Project Leader/AY %
T

Journal of KIEE, Vol. 12, No.3, August 1998



