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Study on Reduction Method of AC Loss and Optimization of HTS Coil for Rotating Machi
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Power meter method and boil-off method were developed to measure the AC loss in HT
S coils in this study. These methods were applied for the AC loss measurement of HTS model coil. The theor
etical model to analyze the AC in HTS coil based on the AC loss data of the HTS tape was also developed. 1
t was confirmed that the measured results of the AC loss in the model coils by the power method and the bo
il-off method were well explained by the theoretical model. The optimization of the HTS coil used in a rot
ational machines was theoretically investigated by using the model. The reduction method of the AC loss in
Ithe HT;_cgil by introducing the tilt-winding was proposed and the effect of AC reduction was experimental
y verified.
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1 HTS Coil A
HTS cail
Inner radius (mm) 30
Outer radius (mm) 60
Height (mm) 100
No. of double pancake coils 10
No. of turns 1500 75x2x10
HTS tape
Material Bi2223/Ag
Width (mm) 3.8
Thickness (mm) 0.24
2 HTS Coil B
HTS coil
Inner radius (mm) 80
Outer radius (mm) 140
Height (mm) 102
No. of double pancake coils 11
No. of turns 2200 100x2x11
Critical current (A) 32
Inductance (mH) 250
Center field constant (mT/A) 17.2
HTS tape
Material Bi2223/Ag
Width (mm) 43
Thickness (mm) 0.28
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3 20MW
Output power (MW) 20
Rated revolution (rpm) 90
Rated torque (Nm) 2.12x10°
Model-1 Model-2
HTS field winding
Pole number 16 12
Rated current density (A/m?) 1.18x10%  1.18x10°
Operating temperature (K) 20 20
Total winduing cross section 221 x10°  1.92x10°
without spacer (mm?) 1500 1500
Effective length (mm) 1.85 1.84
By (T) (analyzed by FEM)
Armature winding
Electric loading (A/mm) 650 650
Inner radius (mm) 1732 1732
Outer radius (mm) 1800 1800
Thickness of back yoke (mm) 200 200
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Model-1 (16-pole)
Base shape Optimized shape
di, m (mm) 150 40
o, 1 (mm) 288 285
o, 2 (mm) 288 283
o, 3 (mm) 288 283
o, 4 (mm) 288 64
o, 5 (mm) 288 -
By (T) 1.85 1.84
Je. coil (A/m?) 1.54x108 1.67x10°
S (mm?) 2.21 x10° 2.42x10°
W ot (W) 3.40 0.767
Model-2 (12-pole)
Base shape Optimized shape
i, m (mm) 228 40
o, 1 (mm) 388 388
do, > (mm) 388 388
o, 5 (mm) 388 209
do, 4 (mm) 388 54
o, 5 (mm) 388 -
By (T) 1.85 1.84
Je. coil (A/m?) 1.53x10* 1.69%x10°
Sy (mm?) 1.92x10° 2.11x10°
W tora (W) 3.82 0.338
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