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A Study on Insulation Design of HTS Transformer
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Abstract - To realize the development of
HTS power apparatus, various breakdown
test of LN2 should be carried out and the
mechanism should be understood more.
Moreover the dielectric design technology that
the basic dielectric experimental data applied
to the HTS poswer system should be
developed. In this paper, the electric fields
for the insulation design were calculated for

example with the analysis of Weibull
distribution. And V-t characteristics of LN2
were discussed. Around the breakdown

voltage the n values were less than 1.
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Fig. 1. Shcmatic and Photograph of electrodes
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Fig. 2. Breakdown characteristics of LN32
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Fig. 3. Weibull distribution of breakdown data
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Table 1. Shape and scale parameter of Weibull
distribution of the breakdown voltages.



g(mm) 1 2 3 5

m 10.7 9.7 26.3 24.8
Vo(kV) 21.9 351 452 51.7
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Fig. 4. Comparison between Impulse and AC
breakdown voltage.
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Fig. 5. V-t characteristic of LNz with the
electrode gap.
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Fig. 6. Weibull distribution of V-t data.
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Table 2. Shape and scale parameter of Weibull
distribution of the V-t data.
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Table 3. Calculated AC electric field for the
insulation design using Weibull distribution.

AfAL  FRPp duwA
3 (A) 5mm 14mm
FAA 24.8 14.9
oA 51.7kV 50.9kV
0.1%% 39.13kV 32.02kV
A A 7% 7.8kV/mm  2.3kV/mm

Table 4. Specification of the model windings
assembled using the calculated electric field.

A 7x23)/17x23]

SA (Cu) 0.3x3.3mr
HAA (Kapton) 0.07x10mr
AANE (B A) A& 64mm

Eesu e B A &74.2/87mm

Bobbin¥#4| %7 3mm
Spacer 7 7 3mm
Bobbin “/3t % A 3mm
A Eol(29) 35.4mm

Fig. 7. Model windings.
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