XAl BEE BEH2| SAREO S

B0l OlR = &

48B-1-2

Iron Core Effects on Maximum Temperature Rise of
Superconducting Transformer during Quench
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Abstract - In this paper, the analytical results on the maximum temperature rise estimation, taking account of the
magnetizing current, are presented. Magnetizing current effects are considered for the maximum temperature rise estimation
during quenches. By introducing the first order model of the infinite solenoids, we calculate the magnetizing and leakage
inductances of the coaxial-wound-superconducting transformers. As the permeability of the transformer core increases, so does
the magnetizing inductance, while the leakage inductances and the magnetizing current of the transformer go down. These
varying permeability effects on maximum temperature rise could be explained through the suggested model. Finally, the induced
formula for the maximum temperature rise estimation is applied to the superconducting transformers, of which specifications
have already been published. The calculated results showed sufficient margins to the thermal damage.
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Fig. 1 (a) Timing diagram for a fault-current induced—quench
(b) Transformer equivalent circuits during quenches
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