‘98T sty Ets stAEEE =28 (MAP56)

UIC M Z/AXISI00M XLPEQ =SANZI=

Q@ ME. 2 A & (5.
TS MIIHAESE
A Study on Estimation of Life-time
under Semiconducting Layer/Needle Electrode in XLPE

Oh Jae-Hyung. Sung-Tak Kim. Dae-Hee Park
School of Electrical and Electronic Engineering Wonkwang University

Abstract - In this paper, breakdown strength and
time to breakdown are experimented under
semiconducting layer/needle electrode in XLPE which
is used for power cable insulator. Shape and scale
parameters of obtained data are estimated using
2-parameters Weibull distribution. Life-time
coefficient(n-value) using shape parameters for
breakdown strength and time to breakdown tests is
estimated. n-value of 1000 hour aged XLPE showed
higher value than that of virgin XLPE. Increase of
n-value is estimated by the stability due to removal
of by-product and residue gas in XLPE by heating.

1.4 £

A9 F7M2 A 21U E AU rldA A
de] & ¥F g AAsA HAo a2y 2ngsie} ¥
A AdAEY dsle "YUy HF5A}E E2oln
F95E GEAFIL o] ATy FHNN B AF
7t 753 Ydrt[1]
£3] NFAoER 2& HuH FAE HIAFAE Z
E AS SAFY AAR dojue dAdndE G
dojute iR ts 2393t A Mg o 3
7t gFEd Aoz d¥yA eon, I FoaMxE EF
Adel g Fae AdAY Fd 9] Hau gk

AF7HAA AFAA AlLEHAA ANEE HAZ AHEH
t hEEAY e Aoz dgdael Aol FAA
Hu ok £33 dIdAR5Y HAAFEE W AUsA
x5 97l gEel AdE FAXHA X2 E slojopgt
AT ZgL & F de Aoz AFAR e ddny
ZEE 9t 21 "HESY ANEe AT F/HuA
Z& AMEEtn oy, A4l Aold HFAAre A
T Adold Hel B [2]

B doae dddagdeed g AANL RS
Aol wEAZN AATE o] &3le MunELALEH
| lelA] AR E Moz g Hdg
AAZHE 77 FAsT HEAZ/DAITEoA Lo
A AdnAFAE, dAGAANF] AHE o) X

FE o83 FAAMHE 9 N Bye Hx 2
FE 7 Ftx, oju Ao Azt #Y Z4E )
A AIAANEY FHASFE F43H)

2

A,
o:

2.2 E

2.1 B0l g

AAABAN AAHA gt A ALA7A %
e FAEAGFAAE B Aolg ez 9ot
JREe TALANRY AARNAG ° A 3
ol 7 & ERelet @ % gtk merA o=@ Awrs)
A EoAA g dolHg 4us] daAME Adw B
AReE HozM AFHoL FAY & ok Au
02 1A AR FRAY L FAZEFA A

dolete 444 T TFe U AT 1 sl
EXE bE Bol A5 Utk

AAny Aol NP Sol¥ BEY FHARIFSFE
A7 e gz vEd F Joh3]

=
g
=
2

V) = 1- el —(£)4] o

A7|M, a¥ HEZHEF(scale parameter)2A FHIAH
Eo] 632%¢ W EAFHEE sy, 8 FHAEF
(shape parameter)2A £ dlolels] EAE ofndic).
EF AR ALAAIA I A Zke] 7 ol E FHEE
Exg<E olefel A2)9) Zo] vehdr).

F() = 1—exp[—(1)A] @

4714 oo Bt FolAsh Rol ¥ B4 yxEs
g veha,

FHEEGS FOI AWIEozE 1329 &9
of Be FALFEES T ey & Ut iy &4

42 o433 ok 2HEE ol =EdE Hugt
A gFE g en 4& ot 2o
ooy _i—0.3
FG.w) = 304 @

7oA ie nFdHE YAz AHeld A&EY
SHol3, nd AlFHY FFol

2.1.1 fEAYslM V-t 54

daAaed AsE dAS FAALY FFA(ZFS
FgAge #AV-t e dFE 99 4oz A
R

Vit=k (7
9 kE AFoli, nd #E Ard FFY 72 ¢
FH}717 Tl uwg dad, FHY 8 FHL o] 9 n

T M Jarste 497 g4

T3 dns WAR FV,0S #AE oAl e o}
Bt 2t

t=0 & V=04 F=08 Z2z& 7R3, FY
F7H4Le nEEY, A BEAFE FE
& BygEe o AEF 2ol FFYE Weibull
gz ved & U]

AL ;L st
b Ay

Ve, t\%
F(V,) =1 — exp[— % )“(t—)b] (8)
0 0
(. a, b, E, tol 22 EgHojr})
-

dAA AMHE dAsGn W, V), e AFR

- 1475



HEg H@)& ofd Aoz ¥gAL 4 Uk

PSS
F(V.)) =1 — exp[—CV“*t?] (9)
(&, CE AF) ‘
Q)] WE2d FSE FHL logf — logV HA
dexd el €t A@elA HHBEol dAE
H(AE W FHE) A%
_5
t = KV ¢ 1m0

2 "o Ke 44 2428 4008 41DN3 24 o
o

n = (11)

Q jo

o B#AZ 9 n 55 FVHE AEsojzl
2.2 HEuy

2.2.1 N2 Fu] dEHYY

AdAARAY £ BAFIANRLE 2F37) 9§
AEZ2E WAdL AFSAcdEs dy A EH3 Ue
22.9kV CN-CV #AolE9 ZAAZ xd2L 7}
t XLPEGIREHABAE A28 ANEe 27
£ 7tE 9w, A2 5m, ®ol TmE sto A& 9.
olFA FvlE AU WAL 4ol HARAAYY
‘%‘;} HARANZAYGANN 2m7t HA 2 49
Atk

A9 2& Yoz Ag AH HALE 1Y 2ef
Vel

g wLAR/AAFE e Agd el o
Aoz HAE A5A7 AddAag3e 24 24
A3, B¢ dZBYEHA A RS Tz Bt
Ao AHY F£= 2 ¥ disto 1048 AE83d
o, oojd AW WX Y AEgE oYW
of FAAA d¥sd.

AR AEL 29 AC : 0~60kV(GE FAA A
AAZNN AR FAG NEANE ALEs o)

Needle

Bemiconductng
layer

2" 1 A% ¥ g7 =

23 d% % 2B

2.3.1 V,t &3 diojg{e] LlojgRE

WEANS/AAF89 XLPEY dduages A9
# AV S T FA sl

7. AARNRxe] ol y

XLPES} 1000717t €389 XLPES AdRa3xe
ol B8R ¥ E Z+zt F3lol.

I8 2v GIHA FL ¥ gty wtedE/3
AE AL ImE BHEE o HAWNARRE 42} &
Aated stolE FEA] YEUG. o] ARZEE o]
A AP BAHYLE Y = 15X~22.38 dojzxt. §
FEFE 15 524 E 3LI0WE 2RAHYD

Y 32 100040 E3AY A E e RS
FH A DAL 2mB SYE o AdAAALE 2
ZA3 o] gtolB EA el o] AFd=RE
o)A AP WANLE Y = 2.2X-30.38 QA
o} HAESE 202 RS 310kvE 2AHYD.

A=A @& Al 100043 dtE AHE vEY
S o 439 B YA 244 HE 2y RS &
#e JEbdd olRe A3 dsld MM Az
st A HAE aRagn sbavh AAHAY dES
2 A48 AF3NFE BE 2y vnE % 19 YE
Wtk

Log{LN(1/1-P)]

i 311 L‘t i’A I.ﬁ 20
Breakdown Voltage [kV]

9.2 3324 2mmd We] BANNRE BE

1

PN SN O o B e

Log{iN(1/1-P}}

¥ Y y Y
10 12 14 16 12 0

Breakdown Voltage [kV]

2%, 3 A32TFE 2mm, 1000417+ 438 XLPEY
AP B2

BD Voltage
Parameter XLPE 1000h aged
XLPE
B 15 20.2
a (kV) 311 319

£ 1 2ARYREL] o, § EFHR

U A A% o]l EX

AAAAZLE AR st A7) A% Zm A
S M dojd HAFARJES] golE JrwFo
78, 64%°] HFHE F& dFAYez HAd

a8 4 BHEAZ/AH AT 4L 2mE YL W I
7HASHE 206VE AASA AZIEUE W HAFH AR
€ 348 stold HEAY Uit o] AHzyE
dojd A3 BAHL Y = 1.93X-6.722 UoiA

- 1476 -



3 PAeFE 193 s
I8 55 vEAHER/E AT 1AL 2mE dPge o Q
7hASrE BVE YA A AtEde o ZARAAzL
§& 348 d gold FEAY e o] AFzHE
Yoizl HEd AL YV = 1.58X~2.52§ dAA
o YARLE 158 AERSE 39.12sec® 2R E UG
QAR F7E 4 HE REE ‘7}6}%‘\7 B4
e g7 ot 998 290t

]

B 202774secE FAAY

Al T

,
;
-
s
i

LoglLN{1-1/]]
"~

Time to Breakdown {sec]

3. 4 A7HEY 20kVel A HEH AN BE

Log{L.N(1/1-P)}

2 — ¥ -
] E 3 4
Tirme to Breakdown {sec}

29, 5 A7bEY B8RVl B 2R

Time to BD
Parameter T
20kV 25kV |
R 19 16
a (sec) 28277 39.1
. 2 A4AUAY o, B EFHR

9. F345 +4

At WG Gol A 2 &‘% 24 dARAARAEY
AMe B4 B4E AR $HAF n@e 78 5 3
Ak oM Ao g ® 30 HehRA
RERS/AZFSANA XLPEY ‘éﬁﬂi’—?%EQ} s
HAZ el oYzl ARSFE QDA E ol E3d #
BAFnE TEY #3372 °‘7H‘i‘é}°ﬂ otk 20kVel
A n=17, BVAA n=948 LR} 2z AN V-t
E4& vedd 19 63 2o

1%
104
n=127

S
S
&
@™ 18
=
o
>
o
10
a
Q
P

54

# e e Y A BN T i 4 reny

0 n* w o w* 1* ' n*

Tirre 1o Breakdown [sec)

9. 6 1000413 d3t€ XLPES] %l

Life~time coefficient
Sample
Bomn/Boow | B2/ B 5w
Virgin Sample 7.7 94
~1000h Aged ‘
e
£ 104 127
Sample

E. .32 AR @ FHAF

3.4 @&
RERA/ARTEAA trEeddA e SAH Y}
& dFE ¥ M obgiel e AHAE g F UM

C%

1. BEAS/EAAT AN 2dRN PRy £EE o)
BEEAE olgsld AR Ef(a)d Y EF(BIE A
28 A7 AERSF(a)E 310KV, BAES(8)= 14971
dojgon 100047 A F$ HAEESF(a):
31.0kV, BARF(8)E 2028 1000213 37 Al
N HAERsy FA2LE0 BT Fubste AEE By
2 A Azre] AL 20kVE AN AS HERS
(@)= 2027sec, BARF(B)E 197} dojd oo, 25kV
2 A7te A9 HERP(a)E 39lsec, BHARF(8)E
158 4k

3 7 #8949 ¥ARSERE £YAFME AR
% 23 779 948 000X €A AlEY HS
1049 1278 dojzh e, FAAxMmIFY Fte 7148
of olgt FAsbAel AA L e o Ro &g

.

4 MEAZ/ARTE o gdel Yol AAAYH A
e AR AP VLYo A A AANR
A 459 L AT 2ae ¥ 5 &g SUs
ek,

B2 8
{11 #eisiel 39, “HAA8Y 43 2 FAgng”
Q71831 A, Vol45 No4, pp.40-43, 1996
[2] C. Chauvet, C. Laurent, "Weibull Statistics ir
Short-term  Dielectric  Breakdown  of  Thir
Polythylene Films” IEEE Trans. EI, Voll No.l
pp.18-29, 1993 i
[3] C. Lipson, N. ]. Sheth, "Statistical Design ant
Analysis of Engineering Experiments”
McGRAW-HILL, pp.30-40, 1973
{4] &eia 9159, “AR:A F AR ¥ - HA<
" BAAEE AR IA, pp.211—226, 1997

- 1477 -



