Agenda: Wednesday, October 14th

Start | End

9:00 | 9:115AM Introduction to ARPA-E and Welcoming Remarks
Dr. Eric Rohlfing, Deputy Director for Technology, ARPA-E

9:15 | 9:40 AM ALPHA Introduction
Dr. Patrick McGrath, Program Director, ARPA-E

9:40 | 10:00AM | Technology to Market Introduction
Dr. Ryan Umstattd, Senior Commercialization Advisor, ARPA-E

10:00 | 10:20 AM | Early Stage Technology Entrepreneurship in Heavy Industry
Dr. Joel Moxley, Founder, Foro Energy

10:20] 10:45AM | Break

10:45 | 11:05AM | MTF Research at General Fusion: Recent Progress and Program for 2016
Mr. Michael Delage, Vice Presidentof Technology and Corporate Strategy, General
Fusion

11:05 | 11:25AM | Update on Tri Alpha Energy
Dr. Michl Binderbauer, Chief Technoloqy Officer, Tri Alpha Energy

11:25 | 11:45PM | Fusion Power Plant— The Part Beyond the Fusion Reactor
Dr. Edward J. Lahoda, Consulting Engineer, Westinghouse Electric Company

11:45 [ 1:15PM Lunch

1:15 | 3:45PM Presentations fromthe ALPHA teams

4:00 5:00 PM Government Presentations

5:00 Adjourn

5:00 | 7:00 PM Dinner onyour own

7:00 | 8:30PM Poster session at hotel

QTP UG



Meet the ARPA-E Team

L
Eric Rohlfing Patrick McGrath ~ Ryan Umstattd ColleenNehl ~ Kevin Thompson
Deputy Director Program Director Senior Tech SETA for Programmatic SETA
for Technology Commercialization ALPHA, Booz Allen for ALPHA, Booz
Advisor Hamilton Allen Hamilton

Jonathan Ron Faibish Nate Gorence MichaelKane  Addison Killean

Program Director Burbaum Senior Advisor to Technology to Fellow Stark
Program Director the Director Market Advisor Fellow
Toe @ ii -l
QTP e C 2

CHAMGING WHAT'S POSSIBLE



N NN NN DN ¥ |
s o000

[ N N N

L N I

apare

N CHANGING WHAT'S POSSIBLE

Introduction to ALPHA

Dr. Patrick McGrath, Program Director, ARPA-E

October 14t 2015



Why are we doing this?

| D-TFusion | Natural Gas (USA)

Emissions (kg CO,/kWh) 10 0.55

Fuel Reserves (years) 108 250

Fuel Cost per kWh ($) 10 0.02

Capital Cost per kW ($) 27?7 978

http://lwww.eia.gov/forecasts/aeo/pdf/0383(2013). pdf
. 2 a (=l http://physics.ucsd.edu/do-the-math/2012/01/nuclear-fusion/ * Includes proved and unprovedreserves. <20 years of proved
hil ljhi L http://www.iter.org/sci/fusionfuels natural gas reserves. High-end of shale estimates could extend
CHAMNGING WHAT'S POSSIELE http://www.sigmaaldrich.convYcatalog/product/aldrich/368407 domestic natural gas reserves to 120 years
http://www.eia.gov/tools/fags/faq.cfm?id=58&t=8



Transformative R&D to disruptive technology
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Learning curves for fusion...
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...and for the real prize
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Why do we think this is even possible?
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Of course, it always helps to have data

eek endin
PRL 113, 155003 (2014) PHYSICAL REVIEW LETTERS 10 OCTOBER 3014

Experimental Demonstration of Fusion-Relevant Conditions in Magnetized
Liner Inertial Fusion

M. R. Gomez, S. A. Slutz, A. B. Sefkow, D. B. Sinars, K. D. Hahn, S. B. Hansen, E. C. Harding, P. E. Knapp,

P.F. Schmit, C. A. Jennings, T.J. Awe, M. Geissel, D. C. Rovang, G. A. Chandler, G. W. Cooper, M. E. Cuneo,

A.J. Harvey-Thompson, M. C. Herrmann, M. H. Hess, O. Johns, D. C. Lamppa, M. R. Martin, R. D. McBride,
K.J. Peterson, J. L. Porter, G. K. Robertson, G. A. Rochau, C. L. Ruiz, M. E. Savage, 1. C. Smith,

W. A. Stygar, and R. A. Vesey
Sandia National Laboratories, P.O. Box 5800, Albuquerque, New Mexico 87185, USA
(Received 18 June 2014; published 6 October 2014)
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More players in the field
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Silicon Valley Goes Long on Nuclear
Fusion

By MarkAnderson
Posted 20 Aug 20% | T7:00 GMT

How Far Can Crowd-funded
Nuclear Fusion Go?
A net-roots campaign to finance
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Why Jeff Bezos, Peter Thiel, and
others are betting on fusion

by Brian Dumaine EPTEMBER 28, 2015, 9:00 AM EDT

The energy source has been long on promise and Tne “ignition faciity- t
Lawrence Lvermore Nations!

short on reality. Now private companies think they Lavorat
can succeed where the government has failed. to: e

POPULAR SCIENCE

ENERGY

A CALIFORNIA COMPANY THINKS THE SECRET TO
FUSION IS A LONG TUBE

TAKE WITH A BOULDER OF SALT

ByKelsey D. Atherton  Poste Aug

“Tri Alpha Fusion Reactor Tube

For the blink of an eye, nuclear fusion appears possible. Nuclear reactors today are fission reactors
where decaying nuclear material heats water to power generators. Fusion reactors, in theory, create a
sustained reaction, like at the heart of actua/ stars. Humans have attempted to create fusion reactors
since the 1950s. This decade, Lockheed notably announced a secretive reactor in development in 2013,
The typical way to get to the point of fusion is by superheating a ball of gas and then sustaining that
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Breadth of portfolio
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ALPHA teams

» 3 University Leads
» 3 Small Business Leads
» 3 Nat’l Lab Leads
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www.arpa-e.energy.gov



