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Optimal design and performance test of thermally
controlled superconducting switch

Rock=Kil Ko, Joon—-Han Bea, Young-Kil Kwon, Young-Sik Jo*
Korea Electrotechnoloy Research Institute,
Changwon National university~

rkko@keri.re.kr

Abstract - We had designed thermally
controlled superconducting switches using a
general nonlinear optimized algorithm with
constraints and tested its performance.
Objective function was to minimize the total
volume of the superconducting switch. And
constraints were to have designed resistance in
normal status and temperature.

In order to compare performance of the
optimized superconducting switch, we made
another one which had geometrically different
parameters but had same structure and
resistance value when the superconductor part
is normal status by heater.

Objective function converged very rapidly.
As result, volume of the adiabatic part and
total volume of the switch were reduced to
more than 70% and 30% respectively.

Also, even if same heater power was
supplied with NiCr wire heater, the optimized
superconducting switch had very fast On-OFF
switching performance comparing with
unoptimized switch
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Fig. 1. The schematic picture of
thermally controlled superconducting
switch.
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Fig. 2. Optimal design flow of switch.
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Table 1. Comparing geometry parameters
of superconducting switches.
Geometry parameters
RO[cm] [ R1[cm] | R2[cm] | Lfcm]
Unoptimized 2 34 6.2 4
Optimized 2 4.2 5.5 2.47
(a)
Volume
Unoptimized| Optimized | Vop/Vunop
Total
3 482.8 234.6 49%
[cm]
Adiabatic
3 337.6 978 29%
part{cm’]
(b)
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Table 2. Comparing ON-OFF performance
of superconducting switches.
Unoptimized Optimized
Heater current
80 100 80 100
[mA]
Heater power
0.66 1.02 0.67 1.05
W]
Quench time
11.6 42 224 4.8
[sec.]
Saturated time
201.4 74.8 132.8 424
[sec.]
Recovery time
52.5 84.1 15.2 31.8
[sec.]
Saturated
. 36.7 38 36 37
resistance [Q]
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