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Abstract - In this paper, 3-D electromagnetic
analysis of a single phase 1IMVA 22.9kV/6.6kV
High Temperature Superconducting(HTS)
transformer with double pancake windings by
using the OPERA 3D was accomplished. And
In order to perform the analysis of leakage
impedances of a 1MVA HTS transformer, the
energy conservation method was used. The
efficiency, voltage regulation and % impedance
voltage drop of a 1IMVA HTS transformer were
obtained by the analysis of leakage
impedances.
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Table 1. Specification of a 1MVA HTS
transformer model
Specification Value

Capacity 1 MVA
Rating |Voltage 22.9kV/6.6kV

Current 44A/152A

Material Bi-2223 HTS tape
Windings |No.of turns 832/240

No. of bobbins 8/4

Material Silicon steel plate

Height/Width 1,584mm/1,332mm
Core Cross Section area |742c

Max. B 1.4T
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Fig.l. 3-D analysis design of a 1MVA
HTS transformer
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Fig. 2. Distribution of magnetic flux
density of a 1IMVA HTS transformer
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Fig. 3. Distribution of Br on between
high winding(H2)and low(L1) winding
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Fig. 4. Distribution of Br from A to B
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Table 2. Characteristic value of a 1MVA
HTS transformer

Contents Value
Primary Self Inductance 35.4126 (H]
Secondary Self Inductance 2.9494 (H)
Mutual Inductance 10.212 (H)
Primary Leakage Reactance | 4.1964 (Q)
Secondary Leakage Reactance | 1.3736 (Q}
% lmpedance Voltage Drop 3.95 (%)
Voltage Regulation 0.0032 (%)
Efficiency 99.5 (%)
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