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Observations and decisions about where we go as a
commercial enterprise in the HTS enabled world



About SC Power Systems

1986 1987 1997 1999 2003
HTS Discovered First Patent FCC Mkl FCC Mk2 FCC Mk3
1999 2004

_

xm @52'553! @ —— SCPoweR

PERCOND 8= S Y S TEMS

1988 1994 .~ 2004 2005 2005

#Los Alamos (S

- HATIONAL LABORATORY

conEdison
N Zf:ll;"nﬂg\T sting Research & .’.’ THE Eﬂc GH‘G‘UP I

Applications Center



http://www.lanl.gov/worldview/
http://images.google.com/imgres?imgurl=http://codale.com/prodserv/logos/bicc.gif&imgrefurl=http://codale.com/prodserv/prodmfg/b/bicc.htm&h=45&w=214&sz=3&tbnid=PWzOHffaMmwJ:&tbnh=21&tbnw=99&start=5&prev=/images%3Fq%3DBICC%2Bcable%2Bwire%26hl%3Den%26lr%3D%26sa%3DG
http://www.sce.com/SC3/
http://www.powertech.bc.ca/cfm/index.cfm

Why superconductors and the need for 2"
Generation Wire?

Superconductors reduce energy losses in: Transport of electricity
from one point to another and creates useful magnetic fields

*Transformers

*Cable wires

*Colls

*Fault Current Limiters

*UPS Backups (SMES)

*Active Power Filters
*Motors/Generators

*The production of strong magnetic fields
*Medical (MRI)



Parameter Pulsed Laser E- MOC Sol C Aerosols/sp M Electro Electroph
Deposition Bea VD gel V ray oD deposition oresis
(PLD) pyrolysis

Subjectlve Evaluatlon

material related

Raw material 2 4 2 2 1.5 2 2.5
availability/cost

Chemical stability 2.5 3 3.5 4 2 2.5 3 2.5 2.5
Continuous/semi- 3 2.5 3 3 3 3.5 3.5 3 2.5
continuous system

Film stoichiometry 2 25 35 25 4 3 25 4 4

Large area 4 2.5 35 2 4 3 2 2.5 3.5
coverage 4

Film surface

quality 2 2 2.5 25 4 4 3 4 3

Material utilisation

efficiency 3.5 3 4 3 4 3 2.5 3

Engineering and

environment

related

Process complexity 3.5 2 3.5 3.5 4 4 3.5 3 3

Energy needs 4 35 35 35 4 35 3 4 35
Controllability 3 3 3.5 3.5 4 4 3 3.5 3.5
Automation 4 3 3.5 3.5 4 3.5 3 2.5 25
Reproducibility 2.5 3 3.5 3.5 4 4 3.5 3.5 35
Current status/ 35 3 3.5 3.5 4 4 3.5 4 3.5
development

giﬁfsﬂp otentia 3.5 25 3.5 4 4 3.5 3.5 4 3.5
Environmental 2.5 3.5 4 4 3 3.5 4 3 3

acceptability

Safety 3 35 35 35 4 25 35 2.5 2.5
Waste 2.5 35 4 4 4 3 4 3 3

management

Corrosion 2 3 3.5 3.5 4 2.5 4 3 25
Toxicity and health 3 3 3.5 3.5 4 3 3.5 3 3

hazards

Total Score 56 54. 67 64 70 62 60 60 59



Need for more Intelligent Controls for 1000X
Variables in HTS wire Manufacturing

Introduction to Run-to-Run Control

« Manufacturing: multiple copies of same product
 Product quality determined after manufacturing (run)
* Product quality is influenced by recipe variables

e Recipe variables are pre-set and fixed during the run
e Run-to-Run control problem:

Adjust recipe for next run based on results of
previous runs such that product quality improves
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What are our needs?

sLow cost high performance HTS wire
*To enable our HTS enabled (FCL/FCC,
Transformers, SMES and Active Power Filters
devices for power quality improvement.
*For power quality magnetic field performance to
enhance our manufacturing clients’ requirements
who have motors and generators under
development for Hydro and Wind power generation
equipment.
BSCCO-2223 is proving successful presently, but
won’t meet all our requirements in two years time.
«100s of kilometers of low-cost next generation HTS
wire in two years time.
If someone else can’t supply it we will manufacture it.



We will sign CRADAS with DOE Labs &

Universities to assist us in the below activities

*\We have on-going Development in several Universities
worldwide and our own development facility.

*\We have joint manufacturing agreements in place.
*\We are developing ‘Intelligent Control Systems’.

*\We have targeted three coated conductor HTS processes. May
the best one win.

*\We do not fund material science (MS) research. We fund MS for
development to make a product as fast as possible for profit for
our investors and support of our customers’ needs.

*\We have looked at almost all the on-going HTS R&D and have
an open mind to explore any application that has a chance.



How can DOE Labs Help Us

«Joint directed development and testing of HTS
coated conductors.

Intelligent control systems (software) and conversion
of defense monitoring and testing equipment.

*High power testing of HTS enabled prototype
devices. Monitoring and observing how HTS caoills
react in-field to different high power loads.

«Joint study on how HTS enabled power devices can
help the Homeland respond to power losses due to
natural disasters and man-made power losses.
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