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CREATION OF ARBA

Rising Above the Gathering Storm, 2006
(National Academies)

w Establish an Advanced Research Projects Agency
for Energy (ARRB)
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energy research

w Spinoff Benefit Help educate next generation
of researchers

w Secretary Chu (then Director of Berkeley
National Lab) on committee

America COMPETES Act, 2007
w Authorizes the establishment of AREA

American Recovery and Reinvestment Act of 2009
(Recovery Act)

‘ i  $400M provided for ARRPE

QY )G-@ w President Obama launches ARP A a speech at
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ENERGY INNOVATION PIPELINE

Historically:(a) Change is slow; (b) Energy is a ubiquitous commodity; (c) Syster

can last a long time; (d) Displace the incumbent
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Center for American Progress

A New Strategy to
Spur Energy Innovation

Peter Ogden, John Podesta, and John Deutch
January 2008
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FIRST ROUND OF FUNDING

Concept Paper Phase : Full Application Phase; Final Selection

Review
312 37 Projects

3700. Encouraged Pangl (avg. $4M)

Received Reviews
Full (2-3 years)
Applications |

April - June 2009: June- July 2009 i Septemberc Announced on
Early October 2009 October 26

Award Negotiation

A October 26, 200¢ January 15, 2010:
¢ 36 out of 37 (60%) of award agreements signed
¢ $142 M out of $151 M (94%) total FOA 1 funding awarded
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FOA 1 PROJECTS CAN BE CATEGORIZ

ONE OF TEN ENERGY TECHNOLOGY

Energy Storage: High capacity storage methods will reduce the need for
polluting "spinning reserve" electrical plants, which generate power only in times
of peak demand, but which run constantly to assure power quality. Electrical
energy storage will also help smooth the power from renewable sources such as
wind and solar, making these very intermittent alternative energy sources
sufficiently reliable to be connected to the US grid en masse. APRA-E is
sponsoring six projects in this area. 6projects

Biomass Energy: ARPA-E selected five projects in this area that target key
challenges along the entire biomass supply chain. Specifically, projects in this
area seek to dramatically improve the availability and properties of biomass
feedstock through advanced genetic engineering technologies and a technology
to improve the conversion of biomass to pyrolysis oil, or bio-crude. Other novel
projects include development of economical methods for algae harvesting and
the development of macroalgae as a promise source of feedstock material.

| Carbon Capture: The objective of the ARPA-E programs in this topic area is to
drastically reduce the energy and cost penalties currently required for carbon
capture through integration of recent scientific breakthroughs, such as carbon
nanotubes, synthetic enzyme analogues, etc., with traditional carbon capture
processes.
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FOA 1 PROJECTS CAN BE CATEGORI

ONE OF TEN ENERGY TECHNOLOGY

Renewable Power: Renewable sources of electrical power are key 4
components to increasing U.S. energy security, and reducing carbon
emissions simultaneously. Improved drilling technologies for geothermal
power, high efficiency (above 15% efficient) solar PV collectors, and more
efficient wind turbine generation systems are all examples of ways that
ARPA-E will help reach national and state-wide goals to increase our
renewable energy generation profile.

projects

Direct-solar Fuels: Direct-solar fuels refers to the direct use of carbon
dioxide and sunlight to produce fuels, a process generally called
photocatalysis. ARPA-E is funding both biochemical and inorganic
approaches. These projects target important key challenges including
carbon dioxide assimilation, off-grid hydrogen production from water,
and innovative catalysts to produce methane from carbon dioxide and
water.

Vehicle Technologies: ARPA-E is working to significantly improve the
energy efficiency of vehicles by funding projects which have the
potential to revolutionize vehicle energy consumption by either
drastically improving the efficiency of technologies currently in vehicles
or by replacing current vehicle components with novel, more efficient
systems.
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FOA 1 PROJECTS CAN BE CATEGORI

ONE OF TEN ENERGY TECHNOLOGY

Conventional Energy: While conventional energy processes such as oil refining have been continuously improved over the
past few decades, inefficiencies remain that could be reduced significantly with scientific breakthroughs. The objective of the
ARPA-E program in this topic area is to develop novel catalysts that will convert refinery off-gas, a waste product from fluid

catalytic cracking, into an additional 45 million barrels of gasoline per year. project

Water: Water is the world's most essential natural resource and is required for all life on the biosphere. Current
state-of-the-art desalination technologies are quickly approaching theoretical operating efficiencies, yet innovative
technologies are required to reduce the energy intensity and cost of desalination to face the challenges posed by
population growth and continual depletion of fresh water resources. ARPA-E is funding an interesting approach to
develop carbon nanotubes to make industrially scalable high efficiency reverse osmosis membranes with 10 times
the flux of existing membranes. If successful, the technology will enable cost-effective harvesting of fresh water from
the 97% of global water found in the oceans and provide a critical source of fresh water for U.S. energy and food
crops, power plants, industrial plants, and water-stressed communities. 1
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Waste Heat Capture: Approximately 60% of the energy generated in the
U.S. is lost in the form of waste heat: sources of loss include power plants,
industrial processes, and vehicles. The objective of the two ARPA-E
programs in this topic area is to revolutionize the conversion efficiency of
thermoelectric devices through advanced materials and novel silicon
nanotubes in order to effectively harness waste heat.
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Building Efficiency: ARPA-E6s buil ding efficiency |[prqdj
of developing the technical foundations necessary to enable massive reductions
in energy consumption in buildings. ARPA-E is specifically focused on
technologies which can help buildings achieve net zero energy status through
improvements such as the development of "smart" sensors and equipment which
aﬁgi]e?i[ﬁﬁ 0ing on in the building and alter the energy consuming
as ghts and the HVAC system, to conserve the most energy

while meeting the needs of the occupants.




BATTERIES FOR ELECTRICAL ENERG

STORAGE FOR TRANSPORTATION (B

Where We Are Now

BEEST Goals: New materials &

manufacturing

A Broad range of vehicle types
A Advanced batteries manufactured in the US

Aac2eé¢ /I NBR FYyR { YLl ff
A Powered by L-ion batteries produced in Asig
A Battery Cost: $20,000
A Limited electric range (40 miles) A Cost < $10,000
A Range of 300+ miles
Majority of purrent Investments :
Ilu% E}A u vs Jv d} CJ[e >]SZ]
Wayne Gretzky
Al skate where the puck is going to be, not where it has bEen
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