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A Study on the Dielectric Characteristics of Non—Cross Linked Polyolefin
for Distribution Power Cables
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Abstract - A cross linked polyethylene (XLPE) material has been widely used to develop a distribution power cable due
to its excellent electrical characteristics and mechanical strength. However, several problems such as environmental
disruption, electrical aging, thermosetting property, and impurities which cause degradation also arise. Therefore, a novel
dielectric material should be developed to substitute for the XLPE. Several kinds of polyolefin materials to substitute for
the conventional dielectric material, XLPE are developed and A cylindrical rod to cylindrical rod electrode system made
with stainless steel is used to perform the experiments according to the ASTM D-149 protocol under an AC and Impulse
input voltage condition. The experimental results are calculated by the Weibull distribution method and analyzed by an
Finite Element Method(FEM). Finally, the dielectric characteristics of the conventional XLPE and novel polyolefin are

experimented compared with each other in this study

Key Words :

. H 2
Ao Absle) FEe wAel we dusest 34 %
ARAn 47 AUAE AdAe] wde]l ARFIL F

@77 mg- vrol ARR-Sr] At HA dux e &
TS AAE Aok dA A7) A FE svbrt oF 1.4
%H Tkt FAlol™ old wef &% dYrrIe A
Agel s 2 gt Hojrka vk 1y st
of oJste] H7|Atae] H]F T FrbsAl HJATE ol
olfE wHEE& HAHANEY 53 AAu"HE e 4
Az Aol gk AF7F SdsiA FEAHL vk 7t
Z o] & @ (Cross-linked polyethylene) XLPE:= $-53 2
AYHEART e Taug e Y d B4 IO A

O, A1

Mz AAele del Agsel gk SAw A5

=

2 Q8 wFa mE Adsd g A APl Bihss
ok A7) Mgt A7) A EH S4sha WEstes

7b 2Astel #A4H EASt A HE A LI

¥ Corresponding Author : Dept. of Electrical Engineering,
Korea National University of Transportation, Chungju
380-702, Korea
E-mail : kang@ut.ac.kr
* Dept. of Electrical and Electronic Engineering, Korea
National University of Transportation, Chungju 380-702,
Korea
AR @ 2014 11€¥ 139
FALA 2014 119 24
HEFAE 1201499 11€ 25¢

=
[l
[}
rx
i
&
o
njr
o
4o
o
E
I
A
El
T
o
o
=}
e
=
1
lo
2
e
am
0z
e
U

XLPE, polyolefin, Dielectric characteristics, ASTM D-149, FEM, Distribution power cable

WS 1#ste XLPES oA &
el ZAdo] Rolx]aL vt [11.
FivketAlel A e XLPES oAl &
e AEE 184 dAARRE 27HA /Y H-7tn
A A (Non-Cross linked polyolefin) A& 2] A
54<& XLPES Haug 547 nja E439ew, o
We B4 Ao ALEE ZATFA ASTM D-1499] w
A~ 2" Ade AUYY A=S Agste] A9
FgstAnt. A" A=5E AMEstel AC A
Lightning Impulse (Imp.) A<tol] W& dAwy AyS &

o

-

AC)
fo
é

2~ H

to T 2 um w )
oy

Aagion, 249 A3 GRS Weibull FE

&38to] AtaLEtE 63.2%9 A9 DA B (Vepmw) &2 =
Z3td. Ee AEHeld  dAMEFd fFasis
(FEM)E 3t Xd% el me AARES ddgta A

3 =
2ol= XLPEE WAl & & = 874 v-7tw ad&x

FA TR mge] E Aoz dgdEn.

4= (Fvetdods A J7A SFe o

717 4L 7HA= 27HA FHY vl-7tal &9
=99 A4 XLPEE Hlul A8tk d714 54 o
AdrE 5743871 998 AgilentAh9] 4194A

373



HM71es =2 63PH 43 20144 128

ks 1 AlH Q| c>7<-|AI-A

Table 1 Dielectric constant

Sample# 1 Sample# 2 XLPE
Dielectric 203 205 206
constant
E: 3 2 MIFAIAH S| ALk

Table 2 The specifications of electrode system

System Cylindrical rod to cylindrical rod
Material Stainless Steel
Diameter[mm] 6.4
Radius of edge[mm] 0.8

Ll ode
D:6.4[mm]
XLPE R : 0.8[mm]

Support Bar
a8 1 M3 A2

Fig. 1 Schematic drawing of electrode system
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Fig. 2 Flow chart of experiments and analysis
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Fig. 3 Schematic diagram of breakdown experiments
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Sample# 1 Sample# 2
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Fig. 4 AC Breakdown voltage of each specimens
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Fig. 5 Imp. Breakdown voltage of each specimens
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Fig. 8 The electrical field analysis of XLPE
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Fig. 10 Electric field intensity at AC sparkover of specimens
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Fig. 11 Electric field intensity at Imp. sparkover of specimens
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