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Project Wrap-up

* This project was ended for business reasons in July 2004 by
mutual consent of Oxford Instruments (project leader) and
Siemens (magnet/cryogenics/system integrator).

« Technically the project aim appears attainable, but the
system economics do not warrant additional investment.

* A primary factor in this decision is the significant shift in the
MRI market to higher field strengths since this project was

proposed 1n 2000/2001.

* Although we have demonstrated relatively low cost 2212
conductor, a business assessment concluded that the likely
return on investment does not warrant further development.

« This presentation will summarize the technical achievements
of the project and the market shifts that led to the decision to
stop work.
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HTS MRI Team

* OST: project leader and conductor fabrication

* SCI Engineered Materials: precursor powder optimization
and synthesis

« Siemens Magnet Technology (formerly OMT): HTS MRI
magnet and cryogenics

* Siemens Medical Solutions: system integration and 1maging
trials

 LANL: precursor powder research and conductor
characterization

 NREL: higher performance conductor research
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Cost Effective Conductor

« Note that the overriding issue for this project 1s really
economics: can the system be made at a competitive cost.

 The MRI coil and system technology was previously
demonstrated with BSCCO-2223, but conductor costs were
much too high.

* So the real target 1s a cost effective conductor, that 1s
minimizing conductor $/kA-m.

« This includes 1ssues of starting materials, fabrication
technology, and performance optimization.

* There are additional issues for HTS coil development and
optimization, since this conductor configuration 1s quite
different from previously used superconductors.

Superconducting Technology



FY 2004 Objectives

v ¢ March 2004: Powder processing upgrades complete and
qualified by conductor performance.

v’ March 2004: Reduced cost powder precursors in use.
v« July 2004: Prototype conductor processing line completed
0 and the process qualified by test coil results.

* December 2004: Conductor fabrication complete (20 —
25% complete by Oct 1, 2004)

* September 2004: Cryogenics and magnet designs
complete.
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Superconductor Powder Optimization

Fiscal Year 2004 Objectives

Complete Precipitation System Automation (Q1)
Complete Filtration System Implementation (Q1)
Complete Calcination System Optimization (Q2)
Implement Low Cost Raw Materials (Q1)
Qualify Complete System (Q2)
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Superconductor Powder Optimization

Fiscal Year 2004 Results
Automated Precipitation Installation Complete
— 10kg lot prepared and qualified by OST
— System 1installed in new SCI facilities

— Prepared to supply powder for tape conductor fabrication

Filtration System Installed and Qualified
Calcination System Optimization Complete

— 10kg lot processed and qualified by OST
Complete System Qualified and Ready for Production
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Superconductor Powder Optimization

Fiscal Year 2004 Results
* Implementation of Low Cost Materials

— Use of Low Cost Nitrate Solution Materials Qualified by
OST

— Will be used to Prepare Conductor Powder for Tape
Fabrication

« Total Cost Reduction Potential of 60 - 70%
— Based on Large Lot Size (>1000kg per year) Production
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FY 2004 Results: Conductor
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Conductor Summary

* Prototype processing line completed.

e Conductor performance verified in short
samples and in 10 m test lengths.

« 2 km length capability, present 500 m
11m1ted by alloy substrate supply.
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FY 2004 Results: Conductor Price
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Price of Sheathed Dip Tape

e Initial goal was
$10/kA-m at 20K, 0.5T

1 * System now demands

27K.

1 e Shifts in MRI market

now demand 1.5T or
greater.

I Imaging field of 1.5T

requires 3T in the
magnet winding.

| » We estimate present

price might be cut in
half with volume and

experience, but that is
insufficient for MRI.
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FY 2004 Summary

« Conductor 1s available to meet the technical requirements
for this project.

* Based on performance and costs demonstrated 1n the last
year, the economic targets cannot be met.

« The MRI market has changed substantially since this
project was proposed in early 2001, and the demands of
higher field and higher temperature have pushed the market
requirements outside the useful window for BSCCO 2212.

 For these reasons the effort to use 2212 for MRI was ended.
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