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Development and Characteristic Analysis of a 10kVA HTS
Power Transformer

o8, AAF", oY, AL, AL, HEA™
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H.J. Lee”, G.S. Cha™, JK. Lee™, K.D. Choi’, KW. Ryu™, S.Y. Hahn™

Abstract : This paper describes the construction
and test results of a 10kVA single phase HTS
transformer. Double pancake windings with
BSCCO0-2223 HTS tape and G10-FRP cryostat
with room temperature bore are used in the
transformer. Two double pancake windings are
connected in series to provide 188 turns and
other two double pancake windings are
connected in parallel to conduct the secondary
current of 45.4[A). Coefficients of the
constructed transformer are obtained wusing
the fundamental tests of the transformer.
According to the test results, larger leakage
reactance than expected is observed due to
the bulky core which surrounds the cryostat.

Key Words : superconducting power machine, HTS
transformer, double pancake winding, AC loss.
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AARAFE dEAge] e AS T7(KIM 62(A)
oz, AAY JAAFEE JE 1.2x10'[ A/ecm?]o]
. 2FEAE Fol7l 98 BAe 2@ E AN
gdeon H1& BSCCO-2223 AA o] gk 7|8 ALY
olt},

E 1. 2E2AEAAH AR
Table 1. Specifications of the HTS tape
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Hlo|Z T/ 0.168( mm)
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EY2E NO
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Fig. 1. Cross-section of core and windings
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Fig. 2. Cross-section of cryostat
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Table 2. Specifications of the HTS transformer

ek

4% @4 10kVA

Aag 12H/23F  440/220(V)

A% 15/23F  22.7/45.4(A)
AH

S 12H/22F 188/94

A Aol 12/22F  133/133(m)

AE/MEZAE  202/242 [mm]

€l 60 [mm]
ié/ﬂ

A4 Wk AR

Fol /v 670/340 [mm]

o A 85%85 [mm?]

A 86.7 (kg)

&4 84.8(WJ, 1.3(T)

A& = 1.92(T)

AP 1.3(T)
& S
/71 AR GFRP

130/405 [mm]

0] 470 [mm]
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Fig. 1. Cross-section of HTS transformer
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Fig. 4. The 10kVA HTS transformer
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Fig. 5. The double pan cake windings
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Fig. 6. Magnetizing reactance and leakage
reactance of each winding arrangement
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9. Loss density of the winding

area at Parallel field
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Table 3. Summary of test results
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