Venkat Selvamanickam

Education
UNIVERSITY OF HOUSTON Ph.D., Materials Engineering (1992)
UNIVERSITY OF HOUSTON M.S., Mechanical Engineering (1988)

REGIONAL ENG. COLLEGE (now NIT), TIRUCHI, INDIA B.E. (Honors), Mechanical Eng. (1986)

Employment
UNIVERSITY OF HOUSTON

M.D. Anderson Chair Professor of Mechanical Engineering 9/2008 onwards
PHILIPS ELECTRONICS (formerly Intermagnetics) (5/94 — 8/08)

Vice President & Chief Technology Officer of SuperPower

OAK RIDGE NATIONAL LABORATORY (5/93 - 5/94)

Research Associate

TEXAS CENTER FOR SUPERCONDUCTIVITY

Post-doctoral fellow (9/92 - 4/93)

Research Accomplishments

Demonstrated a unique technology to fabricate single-crystalline-like films on
flexible, polycrystalline substrates over length scales of more than a kilometer.
Developed thin film processing techniques for hetero-epitaxial growth of
complex oxide materials such as perovskites, fluorites, bixbyites, pyrochlores,
and rock-salts, by lon Beam Sputtering, Magnetron Sputtering, E-beam
Evaporation, Metal Organic Chemical Vapor Deposition (MOCVD), and Pulsed
Laser Ablation.

Developed a unique MOCVD process and equipment to control vapor phase
reaction, phase equilibria, and growth kinetics to achieve superior electrical
performance including world-records for the highest critical current at all length
scales as well as the fastest superconductor deposition process (about 10 times
faster than competing processes)

Developed a nano-scale (7 nm to 80 nm) 5-layer oxide buffer architecture to
achieve superior diffusion, epitaxy, texture, interfacial, and mechanical
properties over lengths of 1,500 meters of tape.

Engineered nano-defects (1 to 10 nm) into thin film structure to enhance the
magnetic properties of HTS tape and achieved the world record of highest
magnetic field generated at 77 K by any superconductor.

Repeatedly successful in employing the Materials Science triangle of Process-
Microstructure-Property relationships to engineer various materials
architectures to meet end-use applications requirement.

Conceived and demonstrated a novel crystal growth technique to produce large
single-crystalline REBaCuO with a world-record critical current performance in
bulk ceramics.



Publication & Patents

Published more than 130 papers in several major journals & including book
chapters

Authored the most cited paper in superconductivity and the third-most cited in
Physics during March-April 1990 ; more than 560 citations to date.

Authored 45 U.S. patent applications, and over 60 international patent
applications, 21 of which have been awarded U.S. and international patents
Editor of a book on “Flux Pinning and ac Losses”

Awards & Recognition

Received the Presidential Early Career Achievement (PECASE) Award from the
White House in 1996. This award is the highest honor bestowed by the U.S.
Government on outstanding scientists and engineers beginning their
independent careers. Only-ever award recipient outside academia or research
laboratories. Received a grant of $500,000 for 5 years to conduct research on
High Temperature Superconductivity in collaboration with the U.S. Air Force.
Named as Superconductor Industry Person of Year for 2004 by Superconductor
Week, chosen by a panel of world-renowned experts on Superconductivity. This
award is given for achievement in science & technology, advocacy in institutions,
government, or industry, leadership/vision that assisted others in the
advancement of the technology, and promotion of the technology. This award
has been made to only 6 recipients including two CEOs, and the Deputy Director
General of the Japanese Superconductivity program.

Named as one of New York Capital Region’s top forty business leaders under the
age of forty in 2004 by the Business Review magazine (in a competitive selection
process)

Resolution passed by the Schenectady County Legislature on June 14, 2005,
acknowledging accomplishments in 2004 — 2005.

R&D 100 award in 2007 and two Federal Laboratory Consortium (FLC) awards in
2008 with Los Alamos and Oak Ridge National Laboratories

Leadership-Team Building & Establishing a World-class Organization

Built and managed a basic and applied research high-performance team of 42-
members consisting of 8 Ph.D. scientists, 12 engineers and 22 technicians.

Led organization to a distinction of “World Class” six years in a row (score higher
than 90%) and a ranking of #1 or #2 six years in a row since 2002 among all
technology developers in the U.S. by an independent Peer review panel under
the auspices of the U.S. DOE.

Completed the world’s first significant delivery of 2G HTS wire (10,000 m) to
build a 30 m cable for the DOE Flagship program of Albany Cable Project., which
is the world’s first demonstration of a 2G HTS device in the electric power grid.
Established and managed Cooperative Research Agreements with Los Alamos
National Laboratory, Oak Ridge National Laboratory, Argonne National



Laboratory, and National Renewable Energy Laboratory and collaborations with
Naval Research Laboratory, Air Force Research Laboratory, NIST, and
Brookhaven National Laboratory.

Established and managed research agreements with U. Florida, U. Albany,
Cambridge University, Ohio State University, Florida State University, University
of Wisconsin, Rensselaer Polytechnic Institute, and Colorado State University

Management

Managed a team of 42 scientists, engineers, and technicians (80% of all company
staff)

Managed a $ 11 M/year budget (S 8.5 M for R&D and $ 2.5 M for Capital
Equipment)

Managed five externally funded programs with DOE, Air Force Research
Laboratory, AFOSR, Title Ill Office at an annual funding level of $ 5.5 M.
Managing Cooperative Research & Development Agreements with four National
Laboratories at an annual budget of $ 3 M.

Managed Research Agreements with five Universities at an annual budget of
approximately $ 300 k.

Created, and Managing a Technology Roadmap for SuperPower

Managed Intellectual Property Portfolio of SuperPower

Funds Procurement

Directly procured over $ 21 M in during 1998 - 2008 years for 20 research
projects and S 17 M in during 2003 - 2008 years for 10 research projects from
external funding agencies such as Department of Energy, Air Force Research
Laboratory, Title 11l Office, Dual Use Science & Technology program, Air Force
Office of Scientific Research, and the New York State Energy Research &
Development Authority.

Professional Services

Member of Organizing Committee of the Materials Research Society
International Workshop on HTS, Gatlinburg, 2002, Materials Science &
Technology (MS&T) Conference, Cincinatti, 2006, Applied Superconductivity
Conference, Houston, 2002, , International workshop on Coated Conductor for
Applications, Houston, 2008, International workshop on Coated Conductor for
Applications, Dresden, Germany, 2006, International workshop on Coated
Conductor for Applications, Orta S. Giulio, Italy, 2003, ISTEC-MRS International
Workshop on HTS, Honolulu, 2001, U.S. Department of Energy Wire
Development Workshops, St. Petersbsurg, 2000 — 2007 (all 7 years the
workshop was held).

Reviewer of IEEE Transactions, Superconductor Science and Technology, Journal
of Materials Research, Physica C.



Mentored Burnt Hills High School student Olivia Partyka for 2 years enabling her
to become a finalist in the nationally renowned Intel Science & Technology
Competition.

One of nine international panelists to choose the 2005 & 2006 Superconductivity
Industry Person of the year

Reviewer of proposals for NYSERDA, DOE

Chaired sessions in numerous conferences and workshops organized by MRS,
TMS, ACerS, ECS, ISS, DOE, ASC and AFOSR.
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2110/609 250 Apparatus for and method of continuous HTS tape buffer layer deposition using large scale ion beam
’ assisted deposition
3111/287,770  [Methods for forming superconducting conductors
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2412033660 |Minimization of Silver in HTS Conductor
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9 Korea | 10-2005-7024748 MOCVD process and apparatus to produce multi-layer HTS coated tape
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13 India|3259/CHENP/2005 Ton beam-assisted HT'S deposition for thick film tape
14 Japan |2006-514975 Ton beam-assisted HTS deposition for thick film tape
15 Korea |10-2005-7023345 Jon beam-assisted HTS deposition for thick film tape
16 Canada |CN 2004 80037018.3 High-throughput ex-situ method for rare-earth-barium-copper-oxide (REBCO) film growth
17 China|2004 80037018.3 High-throughput ex-situ method for rare-earth-barium-copper-oxide (REBCO) film growth
18| European Union [04 818 009.5 High-throughput ex-situ method for rare-earth-barium-copper-oxide (REBCO) film growth
19 India|2113/CHENP/2006 High-throughput ex-situ method for rare-earth-barium-copper-oxide (REBCO) film growth
20 Japan High-throughput ex-situ method for rare-earth-barium-copper-oxide (REBCO) film growth
21 Korea |10-2006-7011832 High-throughput ex-situ method for rare-earth-barium-copper-oxide (REBCO) film growth
22 Canada [2,527,732 Ultraviolet (UV) and plasma assisted metalorganic chemical vapor deposition (MOCVD) system
23 China |2004-80015474.8 Ultraviolet (UV) and plasma assisted metalorganic chemical vapor deposition (MOCVD) system
24| European Union |04 753 466.4 Ultraviolet (UV) and plasma assisted metalorganic chemical vapor deposition (MOCVD) system
25 India|3256/CHENP/2005 Ultraviolet (UV) and plasma assisted metalorganic chemical vapor deposition (MOCVD) system
26 Japan [2006-514976 Ultraviolet (UV) and plasma assisted metalorganic chemical vapor deposition (MOCVD) system
27 Korea |10-2005-7023341 Ultraviolet (UV) and plasma assisted metalorganic chemical vapor deposition (MOCVD) system
28 Canada [2,528,949 Method of producing biaxially textured buffer layers and related articles, devices and systems
29 China |200480022814.X Method of producing biaxially textured buffer layers and related articles, devices and systems
30| European Union |04801958.2 Method of producing biaxially textured buffer layers and related articles, devices and systems
31 India Method of producing biaxially textured buffer layers and related articles, devices and systems
32 Japan Method of producing biaxially textured buffer layers and related articles, devices and systems
33 Korea |2005-7023764 Method of producing biaxially textured buffer layers and related articles, devices and systems
34 Canada |2560771 Biaxially textured film deposition for superconductor coated tapes
35 China|200580012039.4 Biaxially textured film deposition for superconductor coated tapes
36| European Union |5856601.9 Biaxially textured film deposition for superconductor coated tapes
37 India|3728/CHENP/2006 Biaxially textured film deposition for superconductor coated tapes
38 Japan [2007-507513 Biaxially textured film deposition for superconductor coated tapes
39 Korea | 10-2006-7020957 Biaxially textured film deposition for superconductor coated tapes
40 Canada [2,550,395 Novel superconducting articles, and methods of forming an dusing same
41 China |2004 80038151.0 Novel superconducting articles, and methods of forming an dusing same
42| European Union |04 821 658.4 Novel superconducting articles, and methods of forming an dusing same
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45 Korea |10-2006-7012006 Novel superconducting articles, and methods of forming an dusing same
46 Canada Superconductive articles having density characteristics
47 China|200680005507.X Superconductive articles having density characteristics
48| European Union [EP 06720951.0 Superconductive articles having density characteristics
49 Korea |10-2007-7019282 Superconductive articles having density characteristics
50 Japan |2007-557105 Superconductive articles having density characteristics
51 India|3679/CHENP/2007 Superconductive articles having density characteristics
52 Canada ]2603768.0 Joined Superconductive Atticles
53 China|2.00068E+12 Joined Superconductive Atticles
54| European Union |EP 6749634.9-1214 Joined Superconductive Atticles
55 Korea |10-2007-7025925 Joined Superconductive Atticles
56 Japan [2008-505622 Joined Superconductive Atticles
57 India Joined Superconductive Atticles
58| European Union [1966837 Anti-epitaxial film in a superconducting article and related articles, devices and systems
59 Korea | 10-2008-7018546 Anti-epitaxial film in a superconducting article and related articles, devices and systems
60 Japan Anti-epitaxial film in a superconducting article and related articles, devices and systems
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