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Abstract

XLPE is widely used as a main insulation in EHV
power cables, deeply connected with thermal stress.
In this study, the thermal history of XLPE insulation
was examined using DSC(Differential = Scanning
Calorimetry). The principle is on the basis of the
phenomenon that crystal in polyethylene is rearranged
as it is annealed near/below the melting temperature.
From the result, it was possible to define accurate
temperature which was really applied on the XLPE
insulation and this method was assured as a useful
tool in characterization of thermal history in XLPE
cable insulation.

1.4 £

Z23% AY Aol AAAY XLPE: d+dRA Zg
w2 2FEc XLPEY 54 oj43ld daA%se A
stagioz 4R dF stressE FA3E Aol sEE
o AR HY AR AF #H FAEAME =
A AY =t B3 stresso] iF FHAHA F
At gk owh [BC 840 #3Y dgNE 2 98 A
713 stressojA 2} AolE AL Fg Hriaid, A
AF L Ay =9 2= 74 Hol Utk
2 dFdMe A4 A8 34L& A4ASo XLPE 34
Aol A7tE EF stressE dold A WY Y
DSC(Differential Scanning Calorimetry)E4o] &3] =
A3tAth DSC 4ol 93 dolze vz i
9 XLPE HAA} A 4§ &x FHdA4 449
stressE& ©HE o AAEC A wid HAM YElE
DSC 49 24 F49 peakZHHE 24 2 $ glon
olzigt @A AAZA dolgy WMFE & F o
Z2RE e nEAE 98 2R B4 g8 %
g 27 g vlde geldr) dEd, DSCY &4
3t AolE HAA ) A7td deolHo] AAA L A
2 Agsted AN 2ATZE WA &P 3
e FRE st
A HED v dE AT EY EC 810 FEAAY
heating cycle vcltage testoll A 2 A A8 71745 XLPE
AQAA ) Q78 3 stressE FA AFsan. B
aFolME XLPE A8 A8 52 94 A7d,
cycledE g0l & B3, DSCo| Yetdt F9 &8
peakE FTAFoz N UdHA9 #HAAE =Pt} =T
A AolLe vFAF L FHRaAld dAA A 7}
AE 44 stress?t 73 HE 7UEA, o] 21 7
TZoaXe b2 o A3 4898 AANsY:, d72a 9
olgeol Ui AE FA dtuA s ol =HE
AFA I8 L4427 T& FHIE HE£F =12
£ 3 & glods galgo)

oL

g (o e

S.rfe
O

)

2.2 8

DSCE Azt FAEFARCE 22 & WIANA 7MHA
ANg22Y £ A8 38 €9 %2 A3 Iy
ot 1g2-1e DSCel  ojMe ex A7)
(sensors)?} 7AEzeolt}t DSCe A LeElE SH3tnA
sl AlEe FEA A 4 WY A AE dAE
o F Alg Alelgl 2Eol7t 2HEHY o]F R
At 747 e delYA inputd 7tEte L 2EE
FRAAA 7] W Ee] By AAF Ao sHesti E8F
o AYtg A AE: T £t vk

I N\
ji==tl
N/

Individual
heaters

e

292-1 dHEAAY DSC 5499

P22 A@d AMEHAR DSC EEA7(DSCT,
Perkin-ElmerAH) & WeEATH

1¥2-2 DSC X

3.4 4

2 ATAAE thed A7 A%l ga 29 Lol
29% AAsgvh 7R SeEsh Ypeakdl M3l
=M SRE A7, 84 ol £x7 4R
o8 At A4S AnY AN ARG B
A48 4sted 49 ANHRT

-1575-



3.1 29 52 9@ A &x 33

XLPE A 7hsid AAe A8 258 248
ZIME ojn) 71E dold A =8 o mu @ w
AX 2 AYE 2Y3-19 2}

4 189
©
]
Lo

2E(Ty

293-1 B8] T2 A% A4 2E(UIE EH

Qe A G giKe] DSC ¥4l Hpeak(A2peak)7t
HAAZ 718d & ¥9E 3C~4T 4 Y
azy, BT ~110C 3ol e Fpeakdt Fpeak’} 2
HAA e P A 2%9 FHo) Br% YU
o1& nesly) f3] o] FIAME Z 1T wgE AW
A do)E L £ t}g, thermogramo| WEsE: o8

|gs0x, 2 A4 2193-29 2o

~
e -""‘7"\“‘\‘\_‘“_‘“%
i //// Wy 10T

oA "'\L__,—, 108¢

e

e W ——-108¢
P / \n

T —="T107T
!
v

/”/,\"\b\*"-:ws—ws-c

M
 n f\ e 104T
,//\!/*\\\
T e T f e s e 03T
=
3 . LN \
f i \ 102T
@ T 101
. 4
e
S AY
e —4" \Nz--— 7~ ss-100t
v \ . 88T
— 97¢
86T
95T
70 80 90 100 110 120

B2z(v)
TIY3-2 2o T2 A AdA 2%
32 &% 3%, 374 & 9oy 33

Y solEo] oY e AL AZF L& ¢
A Fof do] AT E AL fulsim, ol Qoo
cAFo2 4 Aol oldg vt & dH9)
cycle® 7}A0 do] Al A7 REolt) o]F B
g38l7] A# oh2 AR F9d dis) 2o 488 A

A&k 2 29 g =A% AR 28334 2
o

i

i
;’ _ (©

1
L~ #iesc-85C-1000) H ‘
i

/,./\fj { \.ﬁ...- (b)

T ms -85 - 10BY Mol [200-A5-85)

W L 1300C-38E-HC] (a)
vl 0 dowm”

()25 C—>% & (1hr}=>100TH ) (3hr)— 4 ZH(1hr)—95T # 2 (3hr)
=32 (1hr)—85C # A (3hr) > ¥ 24 (1hr)—25TC

(b)25C— % & (1hr)—85T # A (3hr)— % & (1hr)~95T & =
(3hr)—+% & (1hr)—+100CR A (3hr)—§ ZH(1hr)—95C %2} (3hr)
=@ ZH(1hr)}-85C # 4 (3hr)—>¥§ 2 (1hr)—25TC

(c)25C—% 2 (1hr)—>85C /A (3hr)—> % & (1hr)—»95TH A
(3hr)— %2 (1hr)—>100C # A 3hr)—3 4 (1hr)—»25T

a¥3-3 X A4S, e mE deoly 34

33 $2o2 7H8A 4olg9 A 3

o] A¥L F2 YAl g B/ FFA AN 2L A
olE Amd glojM, AEE ANE 27 HAFH F2 9
el aqld o3 dojd = Q& overheato] th@ Al
TE FA sux 4Ye 4% EC 8409 A€
XLPE 33 Alolge =4 3&LEE 95T ~100T it
¥ d8oxe overheat 7€ 7R3 106TAAM A
T Fojof M 2o HdPE HARAL, 2HE 29
3-49 vrehdich

e

Tewoeresirs i€}

O34 F2o2 st dolg e A #4
4. 23975 4 23

41 29 $2 9@ 44 2= 374

XLPEE &%7% o3 £xolA doldg wg A4,
AA2 a7 &5 Bk 3C~4TC A Fpeakst U
Btk a3y, 439 §§ &5(106T)9 Fpeak?}
FAAAE 7T F 10T ~1B3CTFLANE Fpeakd T

-1576-



d3Et717F ¥ m, thul, peakd] RYo T AAL
A3ty o] 7teEn) o] FAY EHL o
B HHHoR FE§ peak LEZOZ Hpegk
shift 3} el el peakd o] sharpdA s Hol E
7 oltt.

o
o

42 & A%, 4 g dolg 373

293-39] vehd vk} o] (a)ol YEbY thermogram
o BEAL u2oA 7 & fe ageln, (0 AL
AN n&oz Agste WE 2o F Aojd. 1vlm
b= As3 3349 A5 T2 293 Agolt). o
AFJZEEH 4 F e e 9uHem 257 443
olgte] n¥oz A4 Aot 38 @ 2 S, vE XLPE
q slolA AAAe) Jts #F o8 2xo HEYY ¥4
e, A Lk 3 FolH who] EAHHL & #
AATHe). 2, (@), (b)AA vehd uie} o] Wz}
9 &£5E Y, HuHY LA AR W F
Z2A & HgodE nREE 259 Joldo] Hpeako] &
B2 AwsA vdebdg ¢ & Qi o) XLPE 273
Eo] dolgol 93 annealingZ Fell & @A o
oqus AL BYFE Ao}

43 T&o2 A deolgg AZ 4

XLPE A slo]&e] ojr durA HdzA o4
2 AR A HAE A, od wa2E Ay 23
EHog o] A¥& AAsAT 29340 Yebd A3}
£ Q3 ofg F4-13 Zr} .
B4-1 &89 £4€ =4 49 A3
FrA A 7Hmin) | #89 &%) | A 2=(T)
10 14 105
20 16 105
30 15.9 105
40 17 105
| 50 17.8 105
60 19.7 105
oot moon - AH o
284 B&(%) = JH , X100

Ao AAR T £89
4 884

dH, : AA |
o) AR Agro] Hoige] weh, dolo] s
LE TN YAHE 2R ol Folde ¢ F 9
Atk 3, old A¥e Fahel 7 AHY o] ¥
S$5E ARe FRRAE FAAW, ol 2L wye
2 2o H¥L A4 ¥ 49 dolde] Qi@ sjg=e
AZE 33 7bs sEs Falan,

5.4 £

oA} o] mel Aojy AYL AAF A Ay
R 5T Ypeak) W, 5o Eol 4 v

4 oJ3ld 27 AAHOR A5oE 4
B eEdd #30% W 438 s dde

Fand ool Al

T 2 A9 ¥zl
9 XLPE #Hol&¢
4

[

DXLPE dAAe Folge
Az AAEE ol meh 1 E4o] 2T,

JXLPE AolEe] =AY £E % AAA 2E 23
& %3 %F DSCE °4% XLPE 7Ao|el dolde
A% 2 #9% & Aok

[ =2 & 3]

[1] TEC840 Specifications ” Tests for power cables
with extruded insulation for rated voltages above 30
kV (Um=36 kV) up to 150 kV (Um=170 kV) " 23
AUG. 1993

{2IR.]. Young, P.A. Lovell " Introdution to Polymers”
2nd edition, p276-290, Chapman & Hall, 1991.

[3] w.w. Wendlandt, Thermal Methods of Analysis,
2nd Ed., John-Wiley and Sons, New York (1974)
[4171 4%, o)A, o]AF "Heat Cycle TestelX XLPE
A AVHE dojge F47, UA7|83] 34
g3l =F3"(D), pl425-1427, 1998. 7

(5] eEEET, “FEERBECLIBCVr—7T V0B
BREMETEE", FMAER Review, Vol.24, No3, pl01-108,
1974(1]

-1577-



