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Advances in Power Applications of Superconductivity in the United States:

I.   Status of the Government/Industry Superconductivity Partnership Initiative

II.  The Future Promise of MgB2 for Power Applications

P. M. Grant (pgrant@epri.com), Electric Power Research Institute (EPRI), 3412 Hillview Ave., Palo Alto, CA 94304, USA

   It is now 15 years since the discovery of high temperature superconductivity by Georg Bednorz and K. Alex Mueller in 1986.  The past decade and a half has witnessed both the discovery of number of new superconductors – cuprate-based, mixed valent bismuth oxides, doped fullerenes, and most recently, magnesium diboride – as well as substantial progress toward practical application of the layered copper oxide perovskites to electric power. During this same period, advances continued to occur in improving the critical state parameters of traditional low-TC materials such as NbTi and Nb3Sn, and especially cryogenic engineering, the base support platform for all applications of superconductivity.

   We shall review the present status of the US Superconducting Partnership Initiative, a set of cooperative development programs between private industry and the Department of Energy to accelerate commercialization of power applications employing largely the high temperature superconducting copper oxides and the wire upon which they are based.  These applications address a variety of uses – power cables, transformers, magnetic separation of clays, flywheels, fault current limiters, to name several.

   Finally, we will explore the potential of the recently discovered 39 K superconductor, MgB2.  Although knowledge of superconductivity in this compound will be barely nine months old at the time of ISS 2001, already astonishing progress has been made in wire processing development and scale-up, and all indications are that it can compete successfully in cost/performance with traditional low temperature superconductors and also high temperature superconductors in the 20 –30 K operating range.   
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