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Design and Fabrication of Heater-triggered Switching System for the
Charging of Bi-2223 Pancake Load
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Abstract: This paper deals with design and
fabrication of  heater-triggered switching
system for the high-Tc¢ superconducting (HTS)
power supply with series-connected double
-pancake load. Amongst all components,
heater triggering 1is the most important
element for the performance of HTS power
supply. To fabricate the optimal heater-
triggered system, its characteristics have been
analysed through the simulation and experi-
ment. The thermal analysis of switching parts
of the Bi-2223 solenoid according to the
heater input was carried out. Based upon the
analysis, 8A electromagnet current and 1.5A
DC heater current were optimally derived,
and 8s and 20s for the pumping period were
selected in this experiment. In the experi-
ment, the maximum pumping current reached
about 24A with Bi-2223 pancake load of
6mH.

Key Words: Bi-2223 double-pancake load,
HTS power supply, pumping-current
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Fig. 4. Simulation results of thermal analysis.
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Table 1. Specification of the system

Parameter Specification
HTS Double-Pancake Load
Wire Bi-2223 reinforced wire
Number of turns 49 x 2 x 4 = 392turns
Critical temperature 120K
Critical current 47A at 77K
HTS Solenoid
Wire Bi-2223 reinforced wire
Number of turns 3turns
Critical temperature 120K
Critical current 115A at 77K

Heater 1 and 2

Material
Wire diameter

Nickel-chrome alloy
0.203mm
Total resistance 259

Electromagnet

Copper wire
400turns (4-layer)
Total resistance 5.29

Material of coil
Number of coil turns

® 2. AEHIA A8 BAA#%
Table 2. Properties of material for simulation

Specific Thermal Density
Material heat Conductivity ,
[J/keK] (W/mK) (Kg/m’]

Ag/Bi-2223 200 6 5000
Heater 13 460 8300
Stycast Epoxy 1050 0.35 2200

Mc Nylon 1670 0.24 1140

od majel MA L HH 45

# 3. BEE BN
3. Time table of the mode 1 and 2
Applied timel(s)

Parameter Mode 1 Mode 2

Hls Heater 1 start time 0 0
Hle Heater 1 end time 2 4
H2s Heater 2 start time 4 10
H2e Heater 2 end time 6 14
Ms Magnet start time 1.5 3
Me Magnet end time 5.5 13

Period 8 20
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