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Major NREL Technology Thrusts

Supply Side _ Demand Side
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Power Federal Energy
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Advanced Industrial
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Analytical Studies
International Programs
TribalEnergy Program
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Hydrogen
Superconductivity

Distributed Power
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TEP Project Awards: 2002010

DOE has Funded 129 Tribal Energy Projects
Totaling $30.4 Million
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We Live in a Changing World
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Where Carbon Reduction is a

Requirement
2005 Warmest Year on Record

(a) Global-Mean Surface Temperature Anomaly (“C) 2001-2005 Mean Surface Temperature Anomaly (°C)
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Warming of 0.2C/decade over last 30 years

Source: J. Hansen, Goddard
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Where U.S. Energy Consumption
Continues to Grow
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Where the global economy iIs very complex
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Increasingly volatile, increasingly upward

Crude Oil Prices
2008 Dollars
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World QOil Prices 7 2008%
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Where Natural Gas Prices Volatile
at a higher level.

U. 5. Wellhead Natural Gas Price
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US Lower 48 Oil Discovery & Production

US Lower 48: annual oil "mean" discovery &
production with Hubbert discovery model
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Discoveries peaked decades ago
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Worild

Oil production becomes less crude Energy
Outlook

Released November 9, 2010
World oil production by type in the New Policies Scenario

100 g Unconventional oil
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M Natural gas liquids

M Crude oil: fields yet
to be found

60 Crude oil: fields yet

to be developed

M Crude oil: currently
producing fields
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Global oil production reaches 96 mb/d in 2035 on the back of rising output of
natural gas liquids & unconventional oil, as crude oil production plateaus

© OECD/IEA 2010




Current U.S. energy supply is 83% fossil fuels;
demand is broadly distributed among the major sectors

2009 total U.S. energy use = 94.6 quadrillion Btu

Energy supply Energy demand

Industrial
30%

Petroleum
37%

Transportation
29%

lectricity =
Industrial
10%

Electricity —
Commercial
15%

Electricity —
Residential
15%

Natural Gas
25%

Residential & Commercial
. _ 42%
ela Richard Newell, December 16, 2010 Source: EIA Annual Energy Review 2009 8
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In 2009, electricity generation was 70% fossil fuels, 20%
huclear, and 10% renewable

2009 Total net generation: 2009 Non-hydro renewable
3,953 billion kWh net generation:
141 billion kWh

Other gases
0.3%

Conventional

hydroelectric
6.9%

Natural gas | Wind: 1.8%

0
23.3% Solar thermal

Other /and PV: <0.1%
renewable
3.6% Wood and wood-

derived fuels: 0.9%

_Geothermal: 0.4%

Other biomass: 0.5%

Petroleum
1.0%

-
@9 Richard Newell, December 16, 2010 Source: EIA Electric Power Monthly, October 2010 14
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