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Abstract: There is a world-wide interest in the development of innovative, efficient and environmentally-benign 

technologies for energy generation, conversion, transmission, storage. High Temperature Superconductor (HTS) wires 

provide benefits of resistanceless transmission of electricity, ultra-high power densities, and rapid response to power 

surges in the electric grid. The feasibility of offshore wind turbines, operating at 10 MW and higher, improves because 

of the reduction in size and weight by 50% when using HTS generators. The challenge has been in developing the 

brittle ceramic HTS materials in lengths of over a kilometer with properties similar to that of high quality epitaxial 

thin films. Novel materials processing has been developed to fabricate superconducting wires as thin films on flexible 

metal substrates with excellent critical current performance by manipulation of grain orientations and nanoscale 

defects. HTS wires are now being manufactured in quantities of few hundred kilometers annually with current carrying 

capacity of about 300 times that of copper wire of the same cross section. In the past few of years, tremendous 

advancements have occurred in nanoscale defect engineering in these thin film superconducting tapes wires has led to 

a quadrupling of critical current performance in high magnetic fields. An overview of recent advances in the 

development of high temperature superconductors for wind energy applications will be provided in this presentation. 
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