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Working principle ﬂ(".
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Schematic with SC
Working principle ﬂ(".
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WOrking prinCip|e Current distribution ﬂ(IT
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WOrking prinCip|e Current distribution ﬂ(IT
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Working principle

B2/B3 on B1/B4 on

Current distribution ﬂ(IT
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Working principle

H-bridge circuit
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Superconducting inverter Experimental setup ﬂ(".
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Superconductor properties ﬂ(".
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Minimizing commutation times ﬂ(".

Current distribution Evaluation of rise time
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Minimizing commutation time A\‘(IT

® Depends on

@ Dynamic resistance
® frequency

® magnetic field Rgc,dyn 4w
| current I — i f (Bext — Btn)
® |length c0

@ critical current
® width of tape
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Minimizing commutation time A\‘(IT

® Depends on

® Dynamic resistance Config. A
® frequency %

® magnetic field

® current Config. A
® |length % Kapton
@ critical current

® width of tape
® Inductance of circuit
® Resistance between H-bridge legs
® Normal conducting resistance

Kapton

y % Config. B
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Theoretical DC resistance per length

Resistances at 77 K

SC probes
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Total Resistance - Comparison ﬂ(".
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Minimizing commutation time

Comparison of rise time
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Minimizing commutation time

Comparison of rise time

40

35

|

w
o

Config. A

Config. A Kapton

AT

Karlsruhe Institute of Technology

% Config. A

N
ol

Config. A

=
a1

% Kapton

Rise time (ms)
S
|

10

500 Hz

0.10 0.15 0.20

0.25

External magnetic field (T)

October 24, 2024  Prof. Dr-Ing. Mathias Noe, M.Sc. Quoc Hung Pham

0.30

Institute for Technical Physics (ITEP)



19

Minimizing commutation time

Comparison of rise time
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Continuous stress ﬂ(".
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Continuous stress — Results Current pattern ﬂ(IT
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Summary and Conclusion §\‘(IT

® For the first time, the principle of a full bridge converter using the dynamic
resistance of superconductors is experimentally demonstrated.

® Commutation times of down to 5 ms were achieved. Further reduction by
Increasing superconductor length is possible.

@ Influence of magnetic field, frequency and superconductor properties
were investigated.

® Long operation times have been achieved.

® Upscaling towards faster switching times and higher voltages by further
Increasing superconductor length.
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