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GENERATOR LAB DEMONSTRATOR
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Rated power 10 kW

Stator pole number 6

Thermal shield temperature 80 K

Stator system temperature 30 K

Air gap 5 mm

1 double pancake per stator pole

Pancake measurement under conduction cooled

conditions
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170 𝑚𝑚

36 𝑚𝑚
Upper Pancake

Lower Pancake
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Stainless Steel 

Former

Pancake Interconnection 

Terminal

Conduction Cooling

Terminal

Copper Plates

Tape GdBaCuO, 12 mm, 100 µm Cu laminated

Number of turns 2 x 115 in series connection

Inductance 19 mH

Tape length 2 x 99.5 m

NON-INSULATED PANCAKE COILS
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NI-COILS UNDER CONDUCTION COOLING

NI-coils for
power 

applications

Relatively high 
inductance

Dynamic 
operation

Conduction
cooling

Slow cooling
method

Temperatures
below 77 K

Low heat
capacity

High critical
currents

Possible heating

of a NI-coil
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HEATING OF NI-COILS MEASUREMENT
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1D ELECTRO-THERMAL MODEL
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Thermal mass: 6.41 kg
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HEATING OF NI-COILS MODEL
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OVERSHOOTING CURRENT RAMP

650 A/s ramp for 37 s

End current: 450 A

Start temperature: 30 K

Dissipated energy: 1058 J

∆𝑇 = 4.38 K
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[1] S. Kim, S. Hahn, K. Kim and D. Larbalestier: „Method for generating linear current-field characteristics and eliminating

charging delay in no-insulation superconducting magnets,“ Supercond. Sci. Technol. 30 (2017) 035020
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CONCLUSION

Succesfull test of 2 NI-HTS pancakes for a 6 pole stator system

Higher time constant of the pancakes at lower temperatures

Saturation of contact resistivity for HTS-tape samples

Saturation of time constant for both pancakes

Heating under dynamic load and conduction cooled conditions at 30 K

Validation of heating with 1D electro-thermal model
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