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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/ct] 0.956 0.936
Tensile strengthlke/cr] 300 200
Elongation at break [%] 500 750
ESCR([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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Fig. 2. Electric field and potential distribution
in specimens at DC 1 kV.
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Fig. 3. Electric field and potential distribution
in specimens at DC 3 kV.
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in specimens at DC 5 kV.
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Fig. 5. Electric field and potential distribution
in specimens after 10 minutes at DC
3 kV.

a9 7@elA BE uke} o] & EVAS
HE73A| & A3 & AHe F$ AI7HA 1}
ug AAEE Z Wsle BE5A G

EVAAIH S 79 AAGA7}L 7)o I 9
A F8 A4 Asr 729 7(C=0 group)
9 7142 EFso] &3 ZFo29 o|Fo] oAy
I e, Alzte] Aagtel] wel Ege] Fukali
Hol 5 Fo2 dglo dx 9 olFxs} 3
He] $35-29 HAAE ZAdse Aoz AYzy
t}. HE73 A#HoHEs 35 ZozRg FY99 A
S0 At ARH e we dRe EFAe
Astet A, ¥ AHY HEAFS] PE
AtEel Ad Ee BEQAd FAAREI nAAA
ole] AW Fe d¥gor {FF Foz o|FEE
Mozt Foise] FHAEE FAHstezA F
2o AAE 3 AH45L



—— HDPE ------ EVA
2 —HEB2 ------ HET3
13
=
3
w
£
Fi
w
10 1 L 1
100 200 300 400 500
Position [um]
(a) AAEE

Electric Potential [kV]
N

Position [um]
(b) AAAEE

ad 6.
Fig. 6.

30852 AA 2 HYEEDC 3 kV7h.
Electric field and potential distribution
in specimens after 30 minutes at DC
3 kV.

a#yg A9 BE¥xE a9 7(belA B ube}
Zo] HDPEE A vz Aldd gloiA <17t
Ajbel w3 Az wA Yegod, AATA
o] mE BFAIH ¥ste #FHA @5¢ ¢ F
ATk

33 AHANYES QAsHg ¥ 2xoEH

2% 82 &4 HDPE, &4 EVA % EfAH
of loid MAHAF L] A7bASG g4 e e
d Zoj.

a9 8o M R upsh o] AL FSol
et AR o] AAZst R AATie] Fdadl
w2} AZole o]F It FuiFol A ALl
NAE a2 glen, 53 &4 EVAAHY
A5 EFAGe v FdHes AHAFEY

805

A71AAA RS =R, A2l A9Z, 2008'd 949

Electric Field [MV/cm]

Position [um]
(a) AAEE

Electric Potential [kV]
~

Position [um]
(b) A9 E=E

50%-F2 AA 2 ANFEDC 3 kVAZh.
Electric field and potential distribution
in specimens after 50 minutes at DC
3 kV.

ad 7.
Fig. 7.

—o— HDPE —s— EVA
—e—HES5 —o— HE64
—a— HE73 —a— HEB2

Volume Resistivity [Q2-cm]

Voltage [V]

a8 8. 7} AlHdA H A AFEe] Aol A,
Fig. 8. Voltage dependency of volume resistivity
in each specimen.



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

10"

—o— HDPE —=— EVA
—e— HES5 —o— HEB4
—A—HE73 —a— HEB2

-_‘_-_-_‘_-_-—\3
| Applied Voltage : DC200[V] |
o 0 w0 0 00

Temperature [T]

=
£
T

-
A

Volume Resistivity [Q-cm]

a8 9. AFHAFE SEFEA(DC 200 VY o),
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resistivity(Applied Voltage : DC 200 V).
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4. 24 &

2 =%dAe A¥LEAHe nesn HVDCH
HAF AR HE 7Ms4E AES7 98
EVA(VA #3 12 %)t HDPES FZu|dz &%
g Al dis] ArbESH 2 AGA A 7 8
0 FLHHASFUYEZRE A& 44 @ A9 2
TE BAstdod, AHAYELEY A7 AYG 2 2
EoEANS HES d3e gga P

1) A7bAseH 9iste] w2 AFEuF-9 AARE
= Ha3 Fdstgon, HE739Ae] AAl:= ¢
35 A}

2) A7FAYFSel wWE z AHe M9 BEE
CFA AL A EFAHE A$ EVAY £F
[ &o] &% Afe =4 Jew

3) HE73& A& & AlHe] 49 AzHAs
of }E MARFE 2 Wi A=HA gl

4) A7tASGe] Aol ek AAH AH@so] AN
3 A flov, 53] EFAHERCE &5
He] AAHAGEY #Fa7F FAHsG o, S
o 2 AH HPIEL wFAH v EFAA
A FHRE7)(C=0 group)d 7]oell <ls) A H A
ggo] 7hA Zo] ksl

2 =EdA AAT dis HVDCE HE# o
E 2939 A € Ag8o] JHed dAAAA
BE2AM HEE AY 71z A8EA €8] 75
3, FF 94 3L A I FE5A77
Fatsejop & Aoz Algdr



(11

(2]

(3]

[4]

&dn 28

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, Polymer International,
Vol. 51, p. 1164, 2002.

807

(5]

(6]

(7

(8l

(9]

A7) AN B e e =2, A2A A9E, 20083 99

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
Characteristics of Modified High-density
Polyethylene for DC Cables”, Proceedings of
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.





