Performance of a 10 k) SMES Model Cooled by Liquid Hydrogen Thermo-Siphon Flow for ASPCS Study
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Background Conclusion

To effectively use renewable energy sources such as wind and photovoltaic power A design and performance evaluation for a Di-BSCCO SMES model coil for an ASPCS experimental study—specifically, the safe use of its

generations, we propose a new electrical power storage and stabilization system, — liguid hydrogen-based cooling scheme—is presented.

called an Advanced Superconducting Power Conditioning System (ASPCS), that ” Electrolysis - %E'S e Hydrogen Station v' A two-phase thermo-siphon loop supplies liquid hydrogen flow from a buffer tank nearby the coil, from which pure aluminium sheets
consists of superconducting magnetic energy storage (SMES), a fuel cell- ' Bayer m"“‘%,fé{‘ gl e thermally connect the coil.

electrolyser (FC-EL), hydrogen storage, direct-current-to-direct current (DC/DC) N 40 ki = v To prevent from large AC loss in the thermal conductors themselves due to SMES operation, many slits and one-turn-cuts are devised.
and direct-current-to-alternating-current (DC/AC) converters, and a controller. v The coil has been successfully cooled down and charged up to a nominal current of 200 A.

The ASPCS compensates for fluctuating electrical power generation by combining | | v' Measured AC loss of 10 W induced in the pure aluminium sheet is rather larger than predicted value of 0.16 W, because one turn

the SMES with quick response and hydrogen energy storage with unlimited loops still left in the coil. But temperature rise is low enough to continue AC excitation.
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Many engineering studies and development efforts are required to produce an ASPCS. The most -
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Confirmation of the cooling scheme by liquid hydrogen S
Safety cooling by liquid hydrogen. ’ ; 600W
Conductive cooling: The coil is kept at appropriate temperature by liquid hydrogen cooling 4
through thermal conduction path in pure aluminum sheets. - 50
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Thermo-siphon flow: To minimize the distance of the conduction path, liquid hydrogen must be . IOSn L I?r N - ! | Conductor
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It is planned that the SMES
model coil performs charge and
discharge with 10 A and 0.1 Hz
by ASPCS control system.
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large one-loop current while 2 voltage tap was of the semicircular aluminum sheet in the
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