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Abstract

The contactless power transfer (CPT) systems have been recently gaining popularity widely since it is an available option to
realize the power delivery and storage with connector-free devices across a large air gap. Especially, the CPT with electromagnetic
resonance coupling method is possible to exchange energy within 2 m efficiently. However, the power transfer efficiency of CPT in
commercialized products has been limited because the impedance matching of coupled coils is sensitive. As a reasonable approach,
we combined the CPT system with HTS wire technology and called as, superconducting contactless power transfer (SUCPT)
system. Since the superconducting coils have an enough current density, the superconducting antenna and receiver coils at CPT
system have a merit to deliver and receive a mass amount of electric energy. In this paper, we present the feasibility of the SUCPT
system and examine the transmission properties of SUCPT phenomenon between room temperature and very low temperature at 77

K as long as the receiver is within 1.0 m distance.
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Fig. 1. Schematic diagram of contactless power transfer
(CPT) technology [1].
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Fig. 2. Schematic diagram of superconducting contactless
power transfer (SUCPT) system with four-separate
resonance coils.
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Fig. 3. Equivalent circuit diagram of SUCPT with four
separate resonance coils.
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Fig. 4. Illustration of coil size and position for resonance
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Fig. 6. Illustration of experimental setup for SUCPT with
four-separate resonance coils.
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Fig. 7. Photograph of fabricated experimental components
for SUCPT system with four-separate resonance coils.

TABLE I
ILLUSTRATIONS OF EXPERIMENTAL SETUP FOR SUCPT WITH
FOUR-SEPARATE RESONANCE COILS.

Parameters Dimensions

HTS coil (AMSC 344S)
(thickness, width)

t=72A@77K
(0.3 mm, 4.5 mm)

Inner diameter of copper tube coil/ thickness 9.52/0.7 mm
Turn number of Tx & Rx coils 25 /28 turns
Bobbin diameter of Tx & Rx coils 33/30cm
Diameter of Sx & Lx coils 35/30 cm
Length of Sx & Lx coils 1.1/09m
Length of Tx & Rx coils 22m
Inductance of Rx coil (@4.2 K, 13.56 MHz) 11.24 mH
Inductance of Tx coil (@ 300 K, 13.56 MHz)  15.98 mH
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Fig. 8. Experimental results of current and voltage

distributions at Sx coil.
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Fig. 9. Experimental results of current distributions of Tx,
Rx and Lx coils in the case of d = 0.4 m.
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Fig. 10. Experimental results of current distributions of Tx,
Rx and Lx coils in the case of d = 0.8 m.
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Fig. 11. Experimental results of voltage distributions of Tx,
Rx and Lx coils in the case of d = 0.4 m.
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Fig. 12. Experimental results of voltage distributions of Tx,
Rx and Lx coils in the case of d = 0.8 m.
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