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A Consideration on the Superconductivity Energy Storage Technology
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ABSTRACT

Recently, the power industry has a great interest in the superconducting energy storage device as a way to maximize energy
efficiency to cope with global warming. A superconducting energy storage device can archive maximization of electric energy use
efficiency by storing in the form of a magnetic field energy or a kinetic energy without loss a large amount of electrical energy
at the non-peak load and then converting it again into electric energy at the peak load. Therefore, in this study, such as the
concept of the superconducting energy storage technologies, the present state of its research and development and its applications
are surveyed and analyzed to establish methodology applying the superconducting energy storage technologies to power system.
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Fig. 1 BCS theory for low temperature superconductivity
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Table 1. Development stage of energy storage

devices
Commercialization | Previous stage of | Field test| Development
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Fig. 3 Superconducting magnetic energy storage
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Table 2. Superconducting magnetic storage
development projects

Nation | Year| Conductor Cooling Energy/Power| Use

Japan |2005 | HTsBacco) [Hetium dlosed eyele vy | ups
(4.2K)

Japan |2006 LTS Helium bath (4.2K) | 7.3MJ/SMW | UPS

Tapan |2009| LTS Conduction IMJ/IMW | UPS
(4K)

Korea 2006 LTS Helium bath 3MJ/0.75MW | UPS
-

Finland|2003 | LTS(NB;sm) | Conduction 02MJ | UPS
(10K)

China {2008 | HTS(BACCO) | Helium bath (4.2K) | IMJ/0.SMW | UPS
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Table 3. Superconducting flywheel storage
development projects
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