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Analysis of Electric Field Distribution and Characteristics of
Volume Resistivity in HDPE/EVA Film for Recycling
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Abstract

Recently, CV, CN-CV and CNCV-W cable are used for HVDC transmission and distribution cable.
However, XLPE which is used as insulation layer of power cable has thermosetting properties. It is
very difficult to recycling. In this paper, we prepared HDPE/EVA film, which the blending ratio are
80:20, 70:30, 60:40, 50:50 respectively for the purpose of recycling. Main factor such as electric field
distribution and its resistivity in insulation system affected on insulation performance and reliability for
HVDC applications. Therefore, electric field distribution formed by space charge and characteristics of
volume resistivity was currently investigated. We suggest the possibility of utilization for HVDC
insulation layer from the results.
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Table 1. Physical properties of polymer.
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HDPE EVA

Melting index[g/10 min] 0.04 1
Density[g/cn] 0.956 0.936
Tensile strengthlkg/crf] 300 200
Elongation at break [%] 500 750
ESCRI[Hrs} >600 >500
Softening point[ C] 124 71
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Fig. 1. The measuring setup for space charge
and volume resistivity.
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3 kV.

10
—o— HDPE —=— EVA
—e—HE55 —o— HEG4
€ —a—HE73 —&— HES2
g 10" F
&
=
@
g
0"
g
3
2
1014 1 1 1 5.
200 400 800 800
Voitage [V]
O 8. Z AN AFAYE AgeE
Fig. 8. Voltage dependency of volume res1st1v1ty

in each specimen.



J. of KIEEME(in Korean), Vol. 21, No.9, September 2008.

107

—o— HDPE —s— EVA
—e—HES5 —o— HEB4
g —a— HE73 —a— HES2
& 10°F
£ A
2
% -\_\.\g
< . \
o 10°F
E \-\-
3
3
| Applied Voltage : Dczooml

10" 1 !
0 20 40 60 80 100

Temperature [T]
ad 9. AARAYLE] 2x20&4(DC 200 VY ).
Fig. 9. Temperature dependency of volume
resistivity(Applied Voltage : DC 200 V).

#2274 AR5 e, )AL EVAZL
22 A Lﬂ-‘?—ﬁq FANG FEEIAAFAAY St
<+ AFRE ”*%4 B AHoddx
A R Eagcl=4

1% 9= €‘£l: HDPE, & EVA ¥ &+ #
o 200 Vo ARAYES <7tk AElelA 20~90
T 2= SHd A9HLge W3t 73
TS U Aol

I 994 ¢4 EVAY AHAgLe #a: T
2 EVA9Y fEldeol2xrt &4 HDPEY
EFAHA v AdoFom el 2xit HEA
ol=d ZFF wt dFel29 sz 2 gE

o]
a4 18

o] &

do] aso] AH APl AskHE Aoz A4
A9, §I) EEALA WA EFADY 447
ggo) B2 Zol 4B AL AW ol EA3

10
T

£ 7R YE7)(C=0 group)7} EPFHozA
g8t g FEogo] ERE Y AAHA
EAg et dEHe] AAHo o|F=E A
A717] W& Rog AL UHS].

a9 102 ¢4 HDPE, <4 EVA ¥ &£349
of 800 Vo FAFAYL A7t AelelN 20~90
T 22l =49 A-dQTLe W3} 7
g e Aotk

a9 8~106A RHeuiel Zo] AVMASG ¢ &
deo2 NaUY EFE dgd 93 oA
29 olyzt HA FUME AT ARG Az
el Jld 2 Q7FALG 200 VY wek vimaE
]11 afr Aol Fgh Fo] AXx &L ¥

T ATt

)

0 B oz o l-n
o

m‘;‘

806

—0— HDPE —=— EVA
—eo-—HES5 —o— HEB4
«| { —4—HE73 —a—HE82

==

[Applied Voltage : DC80OIV] §

10" 1 1 t n
0 20 40 60 80 100

Temperature[TC]

o ok »

Volume Resistivity [Q-cm]

a3 10. AFAYGEY =& (DCR0 VY ).

Fig. 10. Temperature dependency of volume
resistivity(Applied Voltage : DC 800 V).

4. &2 B
E =8dAe Ag44EL stz HVDCH
A3 Azne] 4§ Hsde PRSI 99

EVA(VA &3 12 %)% HDPEE S 34U H=E &g
# Agol ha A7AT B AGATRAE S
B FHARUERLY AEE AA 2 A ¥
zE 2Hsgon, ARAYES) ANAG R
=9E4e AES A% B ok

D A/bASE Wste] me ABuRe AARE

Hmd Fdadon, HEBAY A o
2591w,

D WHAYE B

FARE AAT EFAY
225

rie

Bl

o] A% EVAS &%
ngol S5 A9E A dERd
3) HE3E& A% o2 Ade 4+ Am?gﬂr

o we AAREe 2

D Ak Al Bt A4 Agel AN
3 Zada gewm, 58 EFARRTGE 244
Ao ARAREY Bavt ARG, LEws

Ado) Hs EFAH
71edd ofs) A A

]_
o & AHF AYLEL &F
A 7R A7) (C=0 group)2
F&o a Fo| gvsdn.

EEAA AN Azde HVDCE A Ao

AZe] AR E AEEo] M qAAAA
BE2AY H48 A3 7Nz RB2A L] JtF
i, &3 A3 ASE He gd FE5AT7
FukEojol & RHog AlgyT)

2
& dd



(1]

(2]

[3]

[4]

it

g )

o
il

H. Tamura, H. Ono, M. Ikeda, Y. Yamamoto,
and Y. Ohki, "Properties of polyethylene blend
as a non-crosslinked insulating material for
power cable”, IEE] Trans. FM, Vol. 124, No.
9, p. 817, 2004.

K. Yoshino, T. Demura, M. Kawahigashi, Y.
Miyashita, K. Kurahashi, and Y. Matsuda,
"The application of novel polypropylene to
the insulation of electric power cable”, T.
IEE Japan, Vol. 122-A, No. 9, p. 872, 2002.
Montanari G. C., Mazzanti G., Palmieri F.,
Motori A., Perego G., and Serra S., "Space
charge trapping and conduction in LDPE,
HDPE and XLPE”, Journal of Physics D-
Applied Physics, Vol. 34, No. 18, p. 2902,
2001.

T. Mizutani, "Electrical properties of polymers
. space charge behaviour in insulating polymers
under high voltage direct current”, Society of
Chemical Industry,
Vol. 51, p. 1164, 2002.

Polymer International,

807

(5]

[7]

(8]

[l

A7) AAAREE =EA, A20E A9E, 20084 9¢

K. S. Suh, “Measurements and characteristics of
space charge in polyethylene”, Polymer Science
and Technology, Vol. 9, No. 5, p. 394, 1998.

D. Muto, S. Kondo, K. Kaneko, Y. Suzuoki,
T. Mizutani, and T. Itaya, “Space Charge
of Modified High-density
Polyethylene for DC Cables”, Proceedings of

Characteristics

the International Symposium on Electrical
insulating Materials, p. 545, 1998.

Y. J. Lin, W. C. Du, D. M. Tu, W. Zhong, Q.
G. Du, "Space charge distribution and crystalline
structure in low density polyethylene(LDPE)
blended with high density polyethylene(HDPE)”,
Polymer International, Vol. 54, p. 465, 2005.
M. Ikeda, Y. Yamamoto, and H. Kawabata,
"Development of new type polyethylene with
high resistivity for power cable insulator”, T.
IEE Japan, Vol. 122-A, No. 11, p. 987, 2002.
G. Chen, "Space charge measurement as a
diagnostic tool to monitor ageing in polymeric
materials”, Trans. EEM, Vol. 7, No. 5, p.
235, 2006.



