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Introduction of high-temperature superconductors such as REBa,Cu;0-., (RE: rare-earth
elements such as Y, Er, Nd and Sm) opens the door to possibilities of applying a new
technology to eliminate problems related to reliability of the electric power system in Thailand.
With its unique properties, the REBa,Cus;0,, (RE123) superconductors can demonstrate
magnetic levitation phenomenon, which can be utilized in a flywheel energy storage system; the
system efficiently stores electrical energy to prevent the risk of electrical power disruption. As
the main component serving to provide stable levitation of the flywheel, RE123 is required to
possess superb electrical and magnetic properties, specifically high critical current density (J;).
This research project explores technologies related to synthesizing RE123 superconductor
powders and fabrication of RE123 bulk superconductors with the J. required for the flywheel
energy storage application. Experimental results indicated that RE123 superconductor powders
such as YBa,Cu;0;,(Y123), ErBa,Cu;0;,(Er123), NdBa,Cu;0,, (Nd123) and SmBa,Cu;0-.,
(Sm123) with compositions suitable for practical applications could be achieved by combustion
synthesis process. It was also observed that Y123 bulk superconductors with J. suitable for the
application could be fabricated by a top seeded melt-texturing technique. Further J;
enhancement, which results in higher levitation stability, could be achieved through addition of
the secondary phase particles, such as Y,BaCuOs BaCeO;, BaSnO; and Nd,O; into the Y123

powder prior to initiation of the melt-texturing process.
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