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Aging Diagnosis of Underground Distribution Power Cables
Using Breakdown Lifetime Prediction
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Abstract

Degradation diagnosis of XLPE insulated URD cables was accomplished through out new method,

which was to be analyzed by non-electrical experiments and synthesized by degradation points. To

supplement this method, it was also carried out using several electrical analyses.

Breakdown voltages were measured and breakdown lifetimes were predicted appling for Weibull

distribution function. As a result, breakdown lifetime in failure cables was shorter up to % times than

that in general cables.

It was very available to estimate cable degradation using above method, but it needs further study on

XLPE insulated URD cables in order to improve reliability.
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Fig. 1. Three types of specimens.

Urgith
Table 1. Index of cables as specimen Table. 2. Categories of experiments
AR A x| Ag17 [48A e EE D
S1 — — — N 23 | 493 59 83 —
o) Y&
> - = -~ g 2y By _
s3f A - 1984 9 HE ot B2%
s4 A Ak | 1987 | 8d 6714 |HE FOYH AE %Z} 42 29
S5] A | ®F | 198 | 14 [HE sE7 E2) B3 | vgd g2¢
Fl _c 7t s 7Hiig Ax &34 A
) A O = _—
F2] B [ A% [ 190 [59 uAg[e=s TRE .
F3] A | 49 [ 1993 [2d 209 [w& AHZRAG | ey 2 -
F4 C o 1985 10d 871€ |7 o « -FTIR ety ZAd 24 .
F5 A e 1984 |12d 871 |HE T o
F6| A %3 | 1985 119 2749 | & ICP-AES e -
F7| D g 1990 74 HE DSC e 4 RT~200[C]
wa,b: 129 AE ¢:2~3d AR FIRAAY | FHATH FF | golE RE P
2.2 49 Wy m4d4s4 ¢ 23

Table 2 22te) 49 #2¢ AT Aol

2ol HYHe AHAFANE Hgay] 94
stetd 49 @ MATEEAS AT %
EAE A7 A BA AFdoeg BEdo B

4 GANEe F ASTMe] 2% 2 ¥ e
H,
[<]

& 7IF2E sidled, ZZhe A¥wd
109 AEAFY nuA wfAANE Fyd
A4 9 AAT A A8 FTE UL u
= s’

(a) Ribbon type (b) Coil type

LS 1 &5m)

wire

(c) Specimen for breakdown tests

-223-

1. d87pE el g Aol dabrg

31-\1.011 dEdydd nyiels AFudAclR
o 4sHtE A8 Age dartEAs 7]’;‘.‘li
A 2 AgelM AHEE 125 Fo wlAA
QI AE st By Atd st
© wAACIEY Auv €88 dod F Qe 9
2 7}A QAAEC Uiste HI3 FXF Bosix
olEE FTHsH HFTHom AolEe d3g 9

Es

of GsiA 27t ShEAR HegosM HEHow
= oolg ZUTe) Aol dayEs BusA
A% A, Fig. 267 AlnAolRe 4Asrszs

k!

Al Eas w4 Uehdon], £E9) 4
b F9U2ol™ Fl, F4, F6 AlR9] 3¢

A e FAR delt 25 09 ALe 51
7 548 B4 BE ddAClGol AT ErhE A
7k v A i?ﬂ HERE TS Aelth ole od Abg
71 Bt Bddse) Aot Ay Aoz A7
2ok & 23l ASR 12%9 AlolEel datd
dHE A B2 =ANE DA e 2o

rét
EEe)
o
N

S5,83,82 £ F71,F2,81 <
F3,854 ,F5 < Fl, F6, F4

g]‘l- =

o

> Atz AE e Ad waw

rlo

-



AR E 2 g2 2 74X Factors AYHAfE
Aolt}, o)A H& Zersirid Fule] HE&E £ 3
= dEgrEAe B AgdA o933 AdERds
o] Fopa ot}

90

FO o v v g 2

L e e S e

504 R

ol WAL HH T
ol WL

0
$152S3S4S5F1F2F3F4F5F6 F7
Specimens

Degradation Points

Fig. 2. Degradation points of each cable.
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Breakdown Strength [kV/imm]

Fig. 3. Dielectric breakdown strength (average X
and standard deviation o).
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(a) Degradation points vs. breakdown voltage
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Fig. 5. Comparison of relationships between
degradation points, breakdown voltage

and breakdown lifetime.
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