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Sheid of AC magnetic filed using High Temperature Superconductor
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*Graduate School of Energy. Korea Polytechnic University

Abstract - In this paper, we proposed a method to
shield perpendicular magnetic fields in high Tc
superconductor(HTS) tape of a shell-type HTS
transformer with double pancake windings. A
diamagnetism of characteristics of superconductor is
used to shield magnetic field For a shielding
experiment, a proper shielding model is chosen, and
several kinds of HTS are used such as a
monofilament HTS tape, two kinds of multifilament
HTS tapes and YBCO film disk. The effect of
shielding for the perpendicular magnetic field is
measured with HTSs for shielding and their utility for
shielding is proved.
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Fig.1. Axial symmetry cross-section of shell-type
HTS transformer with double pancake windings.
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HTS tape or
YBCO film

(a) Front view
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(b) Cross-section

Fig. 2. Proposed cxperiment model to shicld the
perpendicular magnetic fields.

Table 1. Specification of BSCCO tapes
and YBCO film

Di . Ic No. of
imension (77 K)|Filament
ASC 3.1x0.168 [mm]} | 62[Al 55
CRYO-
X
BSCCO BICC 43%0.3 [mm] 25{A] 37
Mono™ | 31 8%06 [mm] | 100A]] 1
filament
YBCO Film ¢ 100[mm] 300

Thickness: 300lnm] [[A/w]]
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Fig. 3. Schematic drawing of the shield experiment
system.
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Fig. 4. Configuration of total experiment system.
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Table 2. Shield degree for
maximum DC magnetic field [96]

Cryo | Mono | Mono | Mono {YBCO
BICC |1 layer|2 layer]3 layer] film
26 mT| 02 | 09 12 44 52 | 37
DCi52 mT| 08 | 29 13 29 40 | 167
75 mT| 1.7 | 34 13 3.1 37 | 106

ASC

Table 3. Shield degree for
maximum AC magnetic field [%]

Cryo | Mono | Mono | Mono [YBCO
BICC|1 layer |2 layer|3 layer| film
18 mT| 89 | 95 9.6 128 | 227 | 596
AC|30 mT| 69 | 75 9.6 118 | 178 | 289
42 mT} 65 | 81 6.8 119 | 152 | 177

ASC
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Fig. 5. Magnetic field for shield HTS tapes and
YBCO film. Figures on the lines are values according
to growing distance when DC magnetic field (a)26mT,
(b)52mT and (c)75mT are applied, respectively.
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Fig. 6. Magnetic field for shield HTS tapes and
YBCO film. Figures on the lines are values according
to growing distance when AC magnetic field (a)18mT,
(b)30mT and (c)42mT are applied, respectively.
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