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Abstract According to the
increasing power demands for the power
transmission of major cities, HTS power
cables which have large current capacity
and low power loss will be needed.

In this paper, we have studied breakdown
voltage properties of paper/liquid composite
insulating system for HTS cable insulation. And
we measured the dielectric loss(tand) of
mini—-model cable. From results, the insulation
paper-ice composite insulation system is
thought to be one of good candidate for the
electrical insulating system at cryogenic
temperature.
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Laminated Paper)9] Aol 7} FEAIH 11 A%,
o U2 HAAEALE BHolr] g% /A =8E
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2 AFAHE L2ZAE FAolEeo AAEQ
PPLPY 714 Addxsy 54L& LolHStm,
AX mini-model Aol &L A Zstd PPLPe
fAEA (tand) S SHSHYG. =3 AAA 9
HAAZEE F3A7171 91F AFE Ice-Paper
o Ay EA4E v Hokt(4).
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Agd Al4€ PPLPE 5 &9 M=z & %
A& 7} cellulose paper® polypropylene film<
2 F4=0o] 92, Thermal calendering 3% <
B3t Az wgAgA o, =3 = (.89
g/cm®, %7 0.119 mm, pp ratio 57 %, AZAFE
7.42 kN/m(MD) / 4.45 kN/m(CD)e]H,
alkylbenzene oildl 33 AC HIF=+ 98
kV/mmFERAZAE 50mm) ] 7|22 EAE
< 7}t 53] polypropylene Hl&o] EowW ¢
xtand7} AR gk X9 A7 FH HIEA
I FA MY R2XAE FAolEe AHF 59
TAE 2H8E o, 57 %9 polypropylene Bl &
o] A9 Folztm & 4 JATG(5]).
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Fig. 1. The sheet sample form and the
electrode system.
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Fig. 2. The mini-model cable for the tané
measurement.

Fig. 2 &= PPLPY #3d<&4 (tand)E &3
371 st AZFAE mini-model Ao]Eolt},
mini-model #A°lEL SUS tape’} #7 <¢F
v E former ¥l Yt=AA carbon paperE 2
W (FA . 0.135mmx2") & %, PPLPE
Imm FAZ Adsdd. AHEFLS tand &3
S A dukAQ 3Ry AFARZ M FA
=, guardds 2 wWEFnALGAT ez A
slHct. WA, FAFOoZE carbon papers:
g A a7 Holzr A, FAF
el tefron tape® HAF & carbon paper
2 guard AFE wES FAY. HF9 A
Al, F AFH guard AIF7He) AZe B 2~
3mm BEZ It FAAEEZH = PPLPS
ol ¥l E 93l Kraft paper & TyvekS T

225

d e £ mini-model A1 &S A3 1 H
AEA g vastat. AZd Algs 499
E0}717] ¥4 NREL Standard Procedures(#001)”
o FEESHEA met dxrld ¥ T < 105
ToAlM 4A12F Azdle AR 8 SA3)
AAGI2r, AEL AES AFAl o 1A
ol A FE3| WA FT o]FojFtt
tand 2% #wv 2+ Schering Bridge(Type2801,
TETTEX AGAHE AH&-34d.

22&4dxn % o

Fig. 3 € PPLP9 2% ¥3lq o & FHAH
I AGEE HAET. AL 2= T7K 9
A oF 400K 7tA e A 4% FE FASA
on, 2BY & &THE A HAYEH
HA3 st 400K o4 LxdME 22
o o3 9P WEE Eio. 1Y ¥uF
e ZAdAg vud E w 223} SHLAA
olF ¢ 54E& B9 FAT

n
(6,

PPLP(119um)
= 2
g % - .
B
o
g 15
©
>
$10f
Q
o
K
2 5
Il
0 ; o L
0 100 200 300 400 500
Temperature(K)

Fig. 3. AC breakdown characteristics according
to the temperature of PPLP.
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Fig. 4. Electric breakdown of frozen
paper with different waters.
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Fig. 5. Breakdown strength of ice-paper
composite insulation system with Butt
gap.
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Fig. 6. tand according to the electrical
stress.
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Fig. 7. The characteristics of tand as
applied time of electric stress.

77K, 1 mm
—O— 1 kV/Imm

4 . —
( \.\ 8 kv/imm
r‘:— 3} \
e - .
x —
=]
c 2t
s
o——-—0 O O

Pressure [kgficm?]

Fig. 8.The characteristics of tand as
pressure.
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