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Feasibility study of a cryogenic power supply for superconducting DC devices
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Feasibility study of a cryogenic power supply superconduc�ng DC devices FERREIRA 1,2 , Yasmine BAAZIZI 1,2 , Simon MEUNIER 1,2 , Tanguy PHULPIN 1,2 , Richard BELJIO 1,2 , Frederic TRILLAUD 3 , Tian-Yong GONG 1,2 , Gustavo HENN 1,2 , Loic QUÉVAL • Alterna�ve op�on to dispense the current leads, responsible of high losses in superconduc�ng systems [1].

• Design of a superconduc�ng transformer with its diode opera�onal at cryogenic temperature.

The project was financed by the French government under the "Plan de Relance" and the "Programme d'inves�ssements d'avenir". b) Studied system:

• The SC transformer consists of the DPC as secondary winding, separated from the primary copper winding by an airgap of 4mm thick plas�c serving as cryostat to retain the LN 2 .

Double pancake coil 

Conclusion

• The diodes with favorable behavior in LN 2 are connected as 4 diodes single-phase rec�fier on top of an aluminum heatsink to improve heat dissipa�on.

• A sinusoidal voltage of 50 V RMS was applied and the efficiency was studied for several load and hence power.

• Different semiconductor technologies behave differently at cryogenic temperatures [2].

• Some diode technologies are more suitable for opera�on at cryogenic temperature.

LN 2 Cu YBCO AC Source SC Device Cryoconverter SC Transformer Fig. 7 -Cryoconverter performances at room and cryogenic temperatures.

• Following an equivalent circuit of a single-phase transformer (Fig. 4), open-circuit and shortcircuit tests were performed to obtain the transformer parameters (Tab.1). 
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• Further assembly of the system improving the output level of the transformer to 1kW.

• Improvements of the cryostat for the reduc�on of the airgap.

• Make a techno-economic analysis between systems under study.

Note: Efficiency does not take into account the cooling system power (i.e 𝜂 𝑡 =𝑃 2 /𝑃 1 ). 

Fig. 1 -

 1 Fig. 1 -DC superconduc�ng device power supply system.

Fig. 2 -

 2 Fig.2 -Realiza�on of the SC double pancake coil. a) DPC Winding system. b) Double pancake coil.

Fig. 4 -

 4 Fig.4 -Single-phase transformer equivalent model.
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