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Abstract — This paper describes on the leakage
inductance calculations of superconducting (s/c)
tranformer. When s/c transformer quenches, the
magnetic energy stored in the leakage inductance
dissipates in the form of Joule heating. So, it is
highly desired to estimate the leakage
inductances of a s/c transformer as it is
designed. In this paper, we calculated the leakage
inductance' of s/c transformer, using zeroth and
first order model, and the calculated results were
compared with the measured ones. It shows that
1st order model is enough to estimate the
leakage inductacne of s/c transformer.
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Fig. 1 Definition of stray (leakage) inductance

Lab = JW La'Lb (1)
k: combined coefficient (0<k<1)
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Fig. 2 Zeroth order approximation model of
stray (leakage) inductance
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Fig. 3 1st order approximation model of stray
(leakage) inductance
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Fig. 4 Practical diagram for transformer
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Fig. 5 Cross sectional view of transformer
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Fig. 6 Comparison of calculated and measured
leakage inductances
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Table 1. Transformer specifications

T B dgrigi2l b3 FE
Mg 520 | 549 710
N 650 516 540
l 29 34 235 %
L, | 2500 | 634 10000
L, 2500 522 4170
7y 130 113 11.0
rs | 160 | 143 | 127
74 16.0 20.5 12.7
75 200 | 241 140

Lo | 52 | 91 | 168
%) 15.5 120 16.8
73 19.7 156 18.6
vs | 197 | 228 | 186 | #A=S
75 250 | 264 20.0

Lo 85 11.33 3.1
72 1425 | 11.65 139
73 1785 | 1495 | 1565
7y 1785 | 2165 | 1565
75 2250 | 2625 | 17.00

Lsap | 673 | 10.18 233
L, 63 | 10.1 2.7 3%
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