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National Renewable Energy Laboratory
What Makes Us Unique?

* Only national laboratory dedicated to renewable
energy and energy efficiency R&D

e Research spans fundamental science to
technology solutions

« Collaboration with industry and university
partners is a hallmark

___* Research is market relevant




Energy Efficiency and Renewable Energy
Technology Development Programs
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State Policy Framework
Renewable Electricity Standards

Vermont:
Nevada: 20% by 2015 Montana: 15% by 2015 llinois: 8% by 2013 GOAL | RE meets load
o Minnesota: 10% by 2015 GOAL* New York: ggﬁth by 2012
0
lowa: 105 MW Wisconsin: 24% by 2013

Maine:

30% by 2000
10% by 2017
GOAL-new RE

10% by 2015 GOAL

MA: 4% by 2009
+ 1% annual increase

RI: 15% by 2020
(T:10% by 2010
NJ: 22.5% by 2021
MD: 7.5% by 2019
DE: 10% by 2019
DC: 11% by 2022
PA: 18% by 2020

California;
20% by 2010

Arizona:
15% by 2025

New Mexico:
Texas:
10% by 201 5,880 MW by 2015
o ? o - Colorado: 10% by 2015
o y W 22 States + District of Columbia
0 D Hawaii: 20% by 2020 Minimum solar or customer-sited requirement
. % Plus Xcel mandate of 1,125MW wind by 2010
oy o .
Source: DSIRE database, October 2006 ‘.‘.’N?=L National Renewable Energy Laboratory




Renewable Energy:
Enabling Economic Growth in Colorado

e Plentiful resources
e Centers of excellence

 Regulatory and
business environment




Colorado’s Resource Mix
All Electric Utilities

Natural gas - 20% Renewables — 1%

Hydro - 3%

Coal - 76%

Source: Energy Information Administration, Electric Power Annual,
2003 (published January 2005) 2,
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Colorado Wind Power

Colorado

50 m Wind Power

‘The annual wind power estimates for this map were
produced by TrueWind Solutions using their Mesomap
system and historical weather data. It has been
validated with avallable surface data by NREL and
‘wind energy meteorological consultants.




Colorado Solar Power
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The annual solar resource estimates
shown are for a 1-axis tracking flat
plate collector. It is a 5-year average
(1998-2002) with 10 km resolution,
produced by Richard Perez (SUNY)
108° 106° 104° 102° and adjusted by NREL.
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Colorado Biomass Resources
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This study estimates the technical
biomass resources available in the

38° United States by county, based on

one year of production. It includes
the following feedstock categories:

- Agricultural residues (crops and
animal manure);

- Wood residues (forest, primary
mill, secondary mill, and urban
wood);

- Municipal discards (methane
emissions from landfills and
wastewater freatment plants);

- Dedicated energy crops (on
Conservation Reserve Program
and Abandoned Mine Lands).
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NREL Initiatives — Working with
Municipal Governments

e Energy Forums

e Speakers Bureau
 Energy Execs
 Networking Assistance




Conclusion

e Unigque opportunity — national sense of
urgency about energy

* |ntegration of energy efficiency and
renewable energy will largely be local,
distributed

* Progressive states will capitalize on
renewable energy’s benefits earlier than
others
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