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Energy Solutions Are Enormously
Challenging

Economic

Energy Security Productivity
» Secure supply » Growth in demand
+ Reliability » Price volatility

Vulnerability

or
Opportunity

Environmental Impact
» Carbon mitigation
» Land and water use

Must address all three imperatives
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To Impact Speed and Scale of Impact,
An Integrated Approach is Required

‘! MOBILIZING #>=
CAPITAL

National Renewable Energy Laboratory Innovation for Our Energy Future



Major DOE National Laboratories

T Soon-to-be operated for the U.S. Department of Energy by
Pacificildibuast the new Alliance for Sustainable Energy (MRI, Battelle CU,

A CSU, CSM, MIT & Stanford)
Alliance for Sustainable

Energy, LLC
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NREL Contributes in Three Primary Ways

“Technology Integrator™
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What Makes NREL Unique?

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

« Collaboration with industry and university partners is
a hallmark

 Ability to link scientific discovery and product
development to accelerate commercialization
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Getting to “Speed and Scale” —
Key Challenges

Implementing Renewable Gigawatts at Scale
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» Cost of renewable electricity

* Performance and reliability

* Infrastructure robustness and capacity
» Dispatchability of renewables
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Displacement of Petroleum-Based Fuels
e 1 = » Cellulosic ethanol cost

' » Life cycle sustainability of biofuels

* Fuels infrastructure, including Codes/Standards

 Demand and utilization, including intermediate blends

VAM=JA> W

NREL 139-1

ergy Demand of Buildings, Vehicles, and Industry

Wy « Coordinated implementation of model building codes

» Market does not value efficiency
» Cost of energy efficient technologies
» Performance and reliability of new technologies

OAM=J3A> O

NREL 198-1
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Maximizing Impact — A Balanced
Portfolio

Basic Research Driven

Revolutionary
(10 years and beyond)

~Systems
, Perspective
Industry Driven ALY

Disruptive
B 1 (3—10years)
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Translational Science is a Key to

Computational
Science

Connecting new discoveries, via applied
research, to the marketplace
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Managing the Lab-to-Market Interface

 Industry partnerships from ‘Concept to
Commercialization’

 Definitive analyses on technology, policy, and
markets to inform policy and market decisions
 Engagement with the investment community
— Industry growth forums
— Entrepreneur in Residence
— Commercialization Mentors

@UPOND

The miracles of science-
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http://www2.dupont.com/DuPont_Home/en_US/

Increased Focus on Data and Analysis

Technical and economic analyses to advance understanding of
technology value in context of dynamic markets, policies,
energy resources/loads, and infrastructure.

Impact Analysis

Analyze benefits and impacts of
programs, portfolios, and policy options

Increasing Attention to Carbon
Mitigation Potential Analysis

1
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Technology Development

Programs
9
O
£
@
al
o
o
i
Ll  Efficient Energy Use Renewable Resources Energy Delivery and
DZ: - Vehicle « Wind and water Storage
Technologies e Solar « Electricity
 Building . B Transmission and
Technologies Blomass Distribution
 Industrial » Geothermal « Alternative Fuels

Technologies  Hydrogen Delivery

and Storage

Foundational Science and Advanced Analytics



NREL FY2008 Program Portfolio
Estimated $304 Million

Weatherization $4M

Facilities and
Infrastructure $83.2

Solar $72M

Transmission and

Distribution $1.5M
WFO $14.1M Bioenergy $30M
Other DOE $11.5M
Geothermal $4.1M Wind $31.6M
Basic Sciences $12.7M
FEMP $3.1M —
Vehicle Technologies $12.2

Buildings $9.7M Hydrogen $15M

Updated March 2008
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NREL: Leadership by Example

TEAM Initiative

— DOE's effort to maximize energy efficiency and renewable energy generation
across the DOE complex

Science and Technology Facility achieves LEED ‘Platinum’
— First Federal building

NREL Site is “Carbon Neutral”
— Onsite renewables (Mesa Top and NWTC PV)
— Renewable Energy Certificate (REC) purchases

Renewable Fuel Heating Plant
—  Will offset 75% of current South Table Mountain campus natural gas use
(significant on-site RE project)
— Financed and installed through Energy Savings Performance Contract (ESPC)

Energy Policy Act and Executive Order Requirements
— Currently exceeding EPAct requirements
— Meet or exceed new Executive Order requirements

Vehicle Fleet
— 48 vehicles, 34 (71%) are alternatively fueled
— Fleet petroleum reduced ~45% since 2000
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New Management & Operating
Contract

~ Alliance for Sustainable
Use or disclosure of data on this sheet is subject to the restriction on the title page of this proposal. Energy, LLC



To Manage and Operate the National

Renewable Energy Laboratory

DOE Selected the Alliance for
Sustainable Energy

-~

-

Midwest
Research
Institute
(MRI)

Alliance
for Sustainable
Energy, LLC

MNREL 122-2

Alliance for Sustainable
Use or disclosure of data on this sheet is subject to the restriction on the title page of this proposal. Energy, LLC



Alliance for
Sustainable Energy, LLC

Chair, J. Spigarelli
Vice Chair, J. Wadsworth

National Renewable Energy Laboratory
D. Arvizu
Laboratory Director/President of the Alliance

i Planning, Science and Commercialization Y
Analysis and Assessment Technology and Deployment
B. Garrett R. McGrath C. Porto
Sr. Vice President Deputy Lab. Director Sr. Vice President
" Alliance for Sustainable

Use or disclosure of data on this sheet is subject to the restriction on the title page of this proposal. Energy, LLC



Our Concept for NREL Focuses on
Enhanced Leadership

Our Leadership attributes of a great RDD&D Lab:
1. Leading Analysis

2. Innovative, Market-Relevant Science and Technology

/' / 3. Rapid Commercialization & Deployment
enhancing Lo Gershi 4., Distinctive Facilities and Resources
IANC AR o s 5. Safe, Supportive, and Creative Work Environment

E-EBT 13uM

o &
W Suppre &

Dr. Dan Arvizu

Building the

Work Environment

Alliance for Sustainable

Use or disclosure of data on this sheet is subject to the restriction on the title page of this proposal.
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Amplifying Our Impact on National Goals

Increasing Impact DOE and National Goals

1. Energy Security
2. Environmental Quality

3. Flexible and Reliable
Infrastructure

4. Economic Competitiveness

Alliance for Sustainable
Use or disclosure of data on this sheet is subject to the restriction on the title page of this proposal. Energy, LLC
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