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Experimental setup and first switching experiment
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Experimental results
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Switching device with magnet field-triggered high-

temperature superconducting switching units
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Fast superconducting switching units based on dynamic resistance implemented

Multiple switching units combined into a fully superconducting power inverter

Conclusion and outlook

Superconductor

Manufacturer Superpower

Model SF12100

Self-field critical current at 77 K 380 A

Thickness of Ag stabilizer layer 2 µm

Thickness of superconductor layer 1 µm

Thickness of substrate 100 µm

Resistance per length at RT 3.175 mΩ cm-1

Resistance per length at 77 K 0.729 mΩ cm-1

Critical temperature 92 K

Operation temperature 77 K

Dynamic resistance of HTS tape

No contact resistances between

switches

Switching time is dependent on the

dynamic resistance and inductivity

of the circuit

Higher resistances lead to faster

switching times

𝑅Ag,top

𝑅dyn

𝑅subs

𝑅Ag,bottom

Rtot

62 cm

47 cm
HTS 12 mm

For the first time, the feasibility of a fully superconducting power inverter based on the dynamic resistance of HTS tapes was demonstrated

Upscaling of the dynamic resistance by increasing the active magnetic length is ongoing and enables fast switching times

Variable dynamic resistance allows smooth switching operations

Low voltage and high current inverters are possible

B: 0 mT – 350 mT 

f: 100 Hz – 1700 Hz
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1500 Hz, 180 mT
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Switching between three states:

Inverter mode (1500 Hz, 180 mT)

iin

HTS

Schematic of bridge rectifier with superconducting switches Current characteristic in inverter/rectifier mode Equivalent bridge circuit

Assembled test circuit with sliced superconductor

Structure of HTS tape and equivalent circuit

Geometry of the HTS tape

Switching between two parallel HTS tapes

Dynamic resistance per length Current flow during switching operation with input current of 50 A

Main properties of HTS tape
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