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10kVA High T. Superconducting Power Transformer
with Double Pancake Windings
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Abstract - This paper presents the design and test results of a 10kVA single phase HTS transformer
which is operating at 77K. Double pancake windings with BSCCO -2223 HTS tape and GFRP cryostat
with room temperature bore are used in the transformer. Four double pan cake windings were used in
total. Two double pancake windings are connected in series to provide 188 turns and other double
pancake windings are connected in parallel to conduct the secondary current of 45.4A. The rated voltages
of each winding are 440/220V. Numerical calculation using Finite Element Method was used to evaluate
the performance of each arrangement. Considering the magnetizing reactance, leakage reactance, electrical
insulation and the circulating current in low voltage winding which had two windings in parallel, HLLH
arrangement was finally chosen. Estimation of the AC loss, magnetizing loss and self field loss. in the
superconducting winding and the iron loss in the core were given. Magnetizing loss is calculated in the
design stage, where effects of perpendicular field and parallel field are considered. Room temperature bore
type cryostat has been constructed and its heat loss was measured.
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Table 1. Specification of the HTS tape
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Fig. 2 The critical current of the HTS tape

E 2014 Az vjE@AolT BL 442, B
Z 94d g AP AAE AAe dele 666[ml2A ¢
EdAlZd FLNE F A Hole 2664[mlolx, AY
Zo 1332[ml7} nYFel 1332Iml7t AAH ok Ast
& 5 Ji9 dEAAaANL HE=2 dFYR IYSF
F e dEdAc|adLL AEe dFHAH

E 2 @uAHola AbgH
Table 2. Specification of the double pan cake winding
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Table 3. Specification of the HTS transformer

£ @4 10kVA
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