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Dielectric Characteristics of HTS Cable
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Abstract

According to the increasing power demand for the future construction of many underground cables

will be required. However, construction of new ducts for power cables will be more difficult. Therefore,

research work for realizing the high temperature superconducting(HTS) cable has advanced, where the

development of electrical insulating system at cryogenic temperature is one of the major researches.

For an electrical insulation design of HTS cable, it is important to understand not only breakdown but

also partial discharge and dielectric loss(tanéd) in liquid nitrogen/paper composite insulation system.

In this paper, we investigated breakdown characteristics in liquid nitrogen/paper composite insulation

system for the application to HTS cable. And, we studied the breakdown characteristics of the

multi-layer and butt gap of the insulation papers in liquid nitrogen. Also, we measured dielectric

loss(tan &) of the mini-model Cable made of TERLAM IPP.

Key Words : composite insulation system, Breakdown test, TERLAM IPP, dielectric loss
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(b) Sample with Butt gap

(a) Sarmple whitout Butt gap
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Fig. 1. Sheet Sample Form.

a3 18 n2xAE AEE ANHUAMNRE
of A% sheetd] AFH FAolth. Zt FARE
9 AAdFAY ALE FAHSI Astd A7 =
71 AE 45mmE o9, Butt gape] A= 3
+9 e A9 F HA gHE HEFId 49
sttt 12l Butt gape] A dHFHoR A
89 Yol 6mm2 hole® THE°]A upper hole
Fe2 HEsle AYsignh 43 A8d #AS
Ae AE 8mme FAFH ¢30mme] FAAF
& AHgstglen), AT AnE SUSE AHEshg
o}

ag 28 B AFaA Awstmnal s nea
A% AojEo HEY 4 & HAUlHE #Hr
371 918t TERLAM IPPE 2413 Mini-model
Aoles Fz= W Apzlelth WA 12.75mmol
Flexible former $1¢l %7 0.15mm®] SUS Ho|Z
& S g8 URvsEAdZzoz %74 0.13mm9
Carbon paper& 23] ZolM UWEARE BE3,
2 99l TERLAM IPPE Imm AAsgdct 9%
W=l % 02 0.13mm Carbon paper® 23] Zste
o, 7E Heolzz AfEFS VWER, 21 HE PE
wireg ZolA HAR G =AEs Nz 23 g
& AEE 39

4 o

a PE Wire

@ | Carbon Paper
@3 | TERLAM IPP

@ | Carbon Papet
® ! Sus tape

& | Flexible Former

1 ~ e >l
Shield Ring ' 100mm'100mm ' 125mm
[ 550mm
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Fig. 2. Schematic diagram. and picture of
Mini-model Cable.
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Fig. 3. Schematic of breakdown experimental
apparatus.

Mini-model #o]1%9 tans &4& s
Schering Bridge Type 2801 #v®l & Alg&d.on,
ZZ A Mini-model 7lo]&& th7|ststolA]l o)
Aol AN ARG F FEE A el
A4S 1kV @92 AEA7EM 299 tand @
& 7IEs9g. A Arpgel 25 60Hz, 50 kV
/ 5 kVA €39 Insulation Testing Equipment&
Argstden, AHdLFol 100pFeln A= =+
0.1%W 2l 2] Type 3380/100/100 Compressed Gas
Capacitorg A}&3t%ith

3. 837 o 3

3.1 2t Meoixjzeo gizjo] mzE Modnn SN

a2 4+ B HAdAZe FALAA ¢
2 Adsta dARE vz Ak 2| 40
A B 2 HAANEEC ¢HHe] EorFoR 3
A Adnz AARel 2834 AS5stn LS ¢
F 9leh Ag9 Hddy ® EAS 2E ¥l
Z74EtH A ZAYSAA BAsE Ry E
o] AA3] ZojENULH, o HAHIs Yo
7] Aol RAste Ryl RE HAARY
ol Ay7|H AAEM e JgE F3
ASS & & AUk

200

A Koaton 2 TERLAM IPP @ PPLP @ Nomex B Kaft
AC 60Hz
160 In LN2

120

80

Breakdown Strength{kV/mm})

40

Pressure{kgf/cm®)

28 4 HAA sheetd] AT HA.
Fig. 4. Breakdown Strength of Insulation Paper..
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Fig. 2. Construction of the TERLAM IPP.
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Fig. 6. Breakdown Strength of Multi-layers.
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Fig. 7. Breakdown Strength of Pressure on
Butt gap.
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Fig. 8. tand of Mini-model Cable.
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