Metrics for HTS tapes
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HTS applications

Power transmission cables (2005) [ship power]

Motors –5000 hp (2007) [ship power]

Transformers (2006)

Generators (2010)

Fault current limiter (2007)

SMES (2015) [ships, planes, trains, autos]

Flywheels (2005) [ships, planes, trains, autos]

Magnetic separators (2005)

MAGLEV trains (2015)

Magnetic Launchers (2015)

MHD propulsion (2015) [ships, subs]

MRIs (2007)

Accelerators (2010)

Current status

Commercial sale of 1st generation BSCCO tape

Prototype development with BSCCO tapes

Development of 2nd generation tapes

Trends

First HTS application in retrofitting power distribution lines into the inner cities.

Early applications on ships will be HTS cables to transmit power and HTS drive motors.

The HTS application that will have the largest impact will be SMES since there is no comparable existing technology.

Problems

1st generation tapes expensive and limited for applications at liquid nitrogen temperature.

2nd generation tapes limited by long length processing and magnetic flux pinning.

Need to lower manufacturing costs but maintain high performance in long lengths

Need to overcome joining limitations and safety for loss of coolant.

Computational methods have not been useful in the development, but could be in the future as more data is collected.

High probability of 

· overcoming flux pinning problem (2003)

· achieve high current densities of 5 MA/cm2(77K, 4T) in thick films (2005)

· achieve Ic(77K)=1000 A/1 cm width in 1 km tape (2007)

· attain Je (77K)= 500 KA/cm2 (2008)

· new superconductor w/Tc>150K (2010)

· Manufacturing costs <$3/kA-m (2010)

· Produce 10,000 km/yr 2nd generation tape (2015)

Infrastructure

Need to identify right of  way for underground HTS lines

Need more reliable and efficient cryorefrigerators

Optimize national electric grid with regard to integration of HTS applications

Need to integrate dc transmission and usage into grid

Improvements

Progess will be made in the materials used, manufacturing processes, and application designs.

HTS Benefits are not only in increased energy efficiency, current carrying abilities, lowered pollution, but higher reliability, smaller sizes and lower weights.

DoD funding= development of coated conductor tapes and power applications for military.  DoD funding would enable capabilities to be achieved earlier and broaden the commitment for additional companies to HTS development.

Show Stoppers:  
Lack of long term commitment by companies to the technology.




Reduced program funding from the DOE




Lack of acceptance by utilities

Funding Sources:

DOE: Wire manufacturing and Electric Power Applications
Wire Manufacturers: Investing Profits
HTS Power Device Developers: Investing Profits
Cryogenic Companies: Cost Sharing as Advisors
Utilities: Cost Sharing as Test Beds
