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Electrical Insulation Characteristics of HTS SMES
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Abstract

Toward the practical applications, on operation of conduction-cooled HTS SMES at temperatures
well below 77 K should be investigated, in order to take advantage of a greater critical current density

of HTS and considerably reduce the size and weight of the system. Recently,

research and

development concerning application of the conduction-cooled HTS SMES that is easily movement are
actively progressing in Korea. Electrical insulation under cryogenic temperature is a key and an

important element in the application of this apparatus. Using multi wrapped copper by Polyimide film
for HTS SMES, the breakdown characteristics of models for turn—to-turn, that is surface contact

model,

were investigated under ac and impulse voltage at 77 K. A material that is Polyimide film

(Kapton) 0.025 mm thickness is used for multi wrapping of the electrode. Statistical analysis of the
results using Weibull distribution to examine the wrapping number effects on breakdown voltage under

ac and impulse voltage in LN; was carried.
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Fig. 1. Model for turn-to-turn insulation.
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Fig. 2. Different curvature radius of wire edge.

t74& ztzh D1, D2 2 D3Z stlew o ZA
AAE =9 F rdoR SAU
AR e FEWEE DIL 00625~01513, D2&

0.0625~0.1513 ¥ D3= (.1875~0.4690 mmo]t}.
A&A 3712 E79 Mol Kapton Ho|ZE 7t
I HHEHORE HEAEL stn HIAEA
AblA T}

GFRP Alg& &7]d ®Ezrdd =4
A8 A NA77 KNS FYstn €4
PN F AFH(ac) B
7betd T ACHES AL 100 kVolH,
S IEEL 1 kV/secolth Teh JFAAYL 1.2
50 psece] TFE HYBA(FFA4)olck AR
Z¥z} 8-103] A X o)™ Weibull &8 E¥X2 =
st Adduy 4 dduy §F ddrd
212N 7)1 Kaptong AAste #Ql3akc).

=
=

KR
=2

§u
s

go ol X A me o ot



J. of KIEEME(in Korean), Vol. 19, No. 6, June 2006.

)]
o

¢ Impulse

V

S
o

w
o

—_
(]

Breakdown Voltage (kV)
N
(e]

! !

0 1 2 3 4 5
Wrapping Number (No)

(@]

a8 3. WYEA A ddny 54,
Fig. 3. Breakdown characteristic of the surface
contact model.
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Table 1. Weibull statistical data for turn-to-turmn

breakdown.
Parameter
Model | Voltage | Layer(s) Shape(m) | Scalo(Vy)
1 6.27 7.44
AC 2 11.26 12.08
Surface 3 20.29 16.14
contact 1 9.88 2765
Impulse 2 12.70 30.12
3 16.30 33.99
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Fig. 5. Breakdown traces.
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Fig. 6. Curvature radius of HTS wire at home

and aboard.
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Table 2. Manufactured wire.

wire | Thickness| Width D1 D2 D3
No. (mm) (mm)
1 0.348 3.332 {0.151310.1535] 0.4690
2 0.227 3.328 10.1135]0.1135] 0.3567
3 0.125 3562 |0.0625|0.0625| 0.1875
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Fig. 7. Dependence of breakdown strength on
curvature radius(D3).
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Fig. 8. Dependence of breakdown strength on

material.
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