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Conceptual Design of Single Phase 10MVA HTS Transformer
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Abstract : This research is conducted with the
object of piling up the foundation of design
technologies for high temperature superconducting
(HTS) power transformer which is thought to be as
a powerful power transformer of next generation.

In this study, not only the theoretical
design of high temperature superconducting (HTS)
transformer but also the arrangements of
superconducting tape and the cooling method have
been conducted. Moreover, electromagnetic analyses
using finite element method (FEM) were conducted
to confirm the efficiency of the designed
transformer.

Key Words @ conceptual design, transformer,
solenoid type. magnetic analysis.
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Table 1. Specification of Single Phase 10MVA
HTS Transformer.
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Table 2. Specification of HTS Tape(Bi2223).

Type Wide
Thickness 0.203(+/-0.02mm)
Width 4.1(+/-0.2mm)
Je >12kA/cm’
Ic >100A"
Max Stress(77K) 75MPa’™”
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Fig. 1. Cross-sectional diagram of Core.
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Table 3. Calculation results of L and distributed voltage in each layer .
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Fig. 2. Conceptual diagram of HTS Transformer
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Fig. 3. Conceptual diagram of HTS winding.
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Fig. 4. Conceptual diagram of Cryostat.
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Color Shade Results
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Fig. 5. Distribution of magnetic field.
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Fig. 6. Perpendicular component distributions
of magnetic field on the surface of HTS Tape.
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Fig. 7. Parallel component distributions of
magnetic field on the surface of HTS Tape.
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