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Measurement and Numerical Analysis of AC Loss
in the HTS Pancake Coil and the HTS Solenid Coil.

U -FEME-ZHE R TFT-F &L
(Myung-Jin Park - Sang-Soo Lee - Seung-Wook Lee - Guee-Soo Cha - Ji-Kwang Lee)

Abstract - In this paper, we constructed 13 turns pancake coil and solenoid coil with HTS tape and measured AC
losses of the pancake coil. The critical current of the pancake coil and the solenoid coil were 80A and 109A,
respectively. To compare measured AC losses of the two coils, we carried out numerical analysis using 2-D FEM
program for manufactured coils. This paper presents current density distribution, flux density distribution and AC losses
of the pancake coil and the solenoid. As a result, we obtained that current density distribution was closely related to the
orientation of magnetic field and distribution of AC losses were also closely related to the perpendicular component of
flux density distribution in coil. The calculated AC losses of the two coils showed good agreement with measured AC
losses and AC losses of the pancake coil was about 9 times bigger than that of the solenoid coil under the same turns

and length.
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Table 1. The specification of HTS tape, pancake and
solenoid coil.
ZAx A 5 Bi-2223/Ag
A AR 120A
Z 4.1mm
FA 0.21lmm
EHkole 2Y A4 G-10 FRP
w7 101mm
=9] 145mm
24 B3
B 13
AAF 80A
Z Zo] 85m
AAola 7Y A3 G-10 FRP
2R 101lmm
¥ol 15mm
B 13
& Ajole] 23 0.2mm
AAAF 109A
Z Zo 85m
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Fig. 1. (@) The pancake coil, (b) The solenoid coil
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Fig. 3. The measured voltage and current wave of the
pancake coil (/=41A).
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