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A Study on Insulation Characteristics by Thickness of Laminated
Polypropylene Paper for an HTS Transmission Cable

Abstract: The high temperature superconducting(HTS)
power cable, as a key component of the next
generation power transmission system, operates
cost-effectively because of much less transmission
loss. Currently, a world-wide research has been
undertaken actively. In this research, we designed
insulation thickness and investigated thickness effect
of laminated polypropylene paper{LPP) which is
insulation material of HTS cable in case of AC and
impulse breakdown.

Key Words: AC breakdown, HTS cable, impulse
breakdown, insulation.
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154 kV /1 GVAF 1223 %
Fol et

shield®el A &o] b8 A-4A(CD: cold
dielectric) W4 o2 A7 HAZFo] SA2HE Wl 3l
' FEoitt. AAR & AGPZEX| (Kraft paper) F &
Atolel Zul 2B # (polypropylene) &L ¥ ¥
gt s B wEY fAed Hn dddzot
o} Al FdAclE HANERE AHEHI Sle
B3 2) (LPP: Laminated Polypropylene Paper) & A%
G =

B =g ae g el FA7F 100, 125, 170 m<]
LPPE Ahgdle] zhzhe] miumdl Aol &g A zetsd
7 AC 2 impulse 2437 AP<S T3 FAILHRE
zAvstg et gl 4 SA9] LPPE o] &8t 154kV
H A22AE AolEg A A5 HdE: Fo

tjgte] 2AbstiTt
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2.1. oid=E A=
+XF ne&xAE Aoled LPPY FAEAE ¢
ofR7| 98 1 & Za FAZF 100, 125, 170 m<!

ol myad Aol&s A
7 27 mme| 2 Qg
2glal7) 7t HEtd A
130 i, & 25 mm®E A%9E carbon paper 2 F&
butt-gap 1 mmE 1 AsE 50 %9 o A
skar, 2 el 100, 125, 170 m A< LPPE
butt-gap 1 mm= A8tk &k 30 49 FHom
6 AR PAFATH, Fig. 28 LPPe 3& 248 B
o vk, A9 buti-gapd vt AAddi]o] &
dez wE uYRde butt-gap T EA s
th. agla AolE Wi HA FFE &3I4
Bt} AR BAEGE & F YR vxHAFoR
carbon paper 2 A& WH ey AU W
2 LPP Yol A48ty FAGAE AdZ3IA. o2
AR vurd AolEe AAZLol= 390 mmeiy
fEZolE 50 mmelth 7 viy=Rde] HAZF FAs
800, 750, 1020 mE A2tEg] ov] Aol AL LPP
L Azzld e T oF 105 TollA 4 A7 Bt 1=

ol MAx e e A A
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Fig. 1. Schematic of a mini-model cable.

Fig. 2. Cross section of Insulation Layers.
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Fig. 32 cryostat ¥ A% ZA:A 9 NEFL=
cryostate] AL 2l a7 olw Aloleo] g o
UE olF FEE FHYE FA AL GHE
Z 4 A Ho] 9. GFRP A& AR Z#x 9
cryostate 714E& FAE ¢ de T2l oA =
oA AC 2 9"~ FASH AAE 0.3 MPaclA
TIHE ez BuEoxizn o] ol AFoHx
AelA] b8 0.3 MPaclAd ZE Ad=s 43S 44
A TH2). AdE vy Ed Aol &L nASte] QAUtH
= BA s nAgsta AL s Z)A
st R3] WZAFH oM, dAAEAe Ad VEE
%3] cryostat o o] 7¥IA =& ¥ Th. Fig.
4% AC ¥ impulse A9e] AlFoz AC AL Fu)
100 kVel™ 1 kV/secd £E2 AYE AsAAY.
Impulse A9 I3 75733 gn|Fo] 1.2 usst
50 us9l BFEFAFolm FAAL AAd o] EAH=
otz BF Aol At 400 kVE 4 kv 2
A4S FSAHY.
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Fig. 4. Photograph of power source.
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olE7] 9 100, 125, 170 m F7 2 LPPE 747+ 30
Mol aurdS AZAste] AC 2 impulseE o]
15714 AAxe] HA38-& ATt

AFATE A (1)9 F59%5 AA AL o)A
AA = vehdo

E= (1

A (Dol ve ddgs dgely r.e Zush
5 1 mme| i, r.e rol LPP
#o] FAE B3 golvt. aglx Aol oA HuiA
& TAZAYCE xE .9 BES
13.76 mmolt}.
7zt A9 LPPE Azg wyrd #Aol&e AC 3
TAEARH AAE 67.2, 60.4, 54.3 kV/mm=E WES
t}. Fig. b 24 T4 9 LPPE AzE rlyxd 7o
B9 AC HdAy AFAAE weibull HFEEEZE Y
Bl Aotk 100 ¢m LPPE A &gk v 5d Aol &9
7% weibull 0.1% 33 g-&<] AA 7} 52 kV/mmE
712 =A ez 125 m LPPE ARG ny=Ed
Aol BL 47 5 kV/mmela 170 um LPP2 A &3k nly
2 Aol 39.6 kV/mm=E 7 BA et o
AHRES AC ZALA N o] dAANFES HAPEAR
2 A Epas® o142 Rolth(3).
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Fig. 5. Weibull distribution of AC breakdown
strength of mini-model cables.
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Fig. 6. Weibull distribution of impulse breakdown
strength of mini-model cables.
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Table 1. Insulation design of 154 kV-class HTS

Chickness of LPP
W 100 fm | 125 m | 170 gm
Power source

AC voltage ) 88 mm | 98 mm | 124 mm

Impulse voltage 171 mn | 184 mm | 21.0 mm

o E'/D/D
) o/O/O

—O0—AC
—O—Inpulse

Insulation thickness of HTS cable [mm]

70 €0 110 130 150 170 190
Thickness of a sheet of LPP { m]

Fig. 7. Insulation thickness of HTS cable by
thickness of a sheet of LPP.
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