A national laboratory of the U.S. Department of Energy
P Office of Energy Efficiency & Renewable Energy

*N?:- National Renewable Energy Laboratory

Innovation for Our Energy Future

2005 DOE Tribal Energy Program Review

Roger Taylor
TEP Manager
National Renewable Energy Laboratory

October 17-20, 2005

Laboratory Resources
RE Technology Opportunities
The Changing National Energy Environment
Tribal Strategic Energy Planning

®
NREL is operated by Midwest Research Institute . Battelle M



Major DOE National Laboratories

flc Norirw

INEL

Brookhaven

NEHEREINREREWEIRE

A\ Mal=
flere)y Eelgofziiclny Argonne

Lawrerce Baricalay

Lawrence Livermore

Los Alamos

Sandia

€ Defense Program Labs
® Office of Science Labs
¥ Energy Efficiency and
Renewable Energy Lab
€ Environmental Management Lab

QHEL National Renewable Energy Laboratory




Major NREL Technology Thrusts

Supply Side ~... Demand Side
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Buildings Energy
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$ Millions (2004 dollars)

300

250

200

150

100

50

0

NREL Funding and Staffing

Funding in 2004 Dollars

Funding
Payroll Staffing

|

[1
1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

Carter Regan Bush Clinton Bush Il

o2y
4"‘.'""?5'_ National Renewable Energy Laboratory




NREL FY 2004 Program Portfolio

$212.3 Million
Other DOE - $3.6M FaC|I|ty & Infrastructure -
Geothermal - $3.2M $8.0M Weatherization -$6.4
WFO - $8 5M
Basic Science - $7. 8M

Solar - $61.4M

FEMP - $5. 2M
Buildings - $9.7M,. \
Distributed Energy /
and Electricity
Reliability - $11.4M

Hydrogen - $10.7M
SR e Bioenergy -

FreedomCAR and $28.3M
Vehicles - $19.1M Wind - $29.0M
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Renewable Resource Options

oty
C"’*Il'\'E'_ National Renewable Energy Laboratory




Renewable Technology Options

Small Modular Power Small Wind

Power

Diesel Hybrids

Direct Use Big Wind
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Building
Design

e

““Whole Buildings’ Strategy:
Existing R&D programs, building technologies, and components tied together
by Systems Integration and Computerized Design Tools.

Passive Solar Strategies

Siting and orientation,
glazing size and
location, and shading
strategies contribute to
a passive solar, or
“climate-responsive,”
building.
. Energy-Efficient
Advanced Technologies Materials

Energy-saving
appliances, advanced
energy controls and
thermostats, efficient
heating and cooling  f cecceccvesccccnsensascascsnns
systems, photovoltaics,
and solar water
heating systems.

Superior building
materials, including
high-efficiency
windows, insulation,
brick, concrete
masonry, and interior
finish products.

oy
C"’*Il'\'E'_ National Renewable Energy Laboratory
e —




Energy Efficiency Options

\ : e Energy Star Appliances

Refrigerators — Half as
much energy

Clothes Washers — Save up to
$110 per year

Qil & Gas Boilers — Save up
to 10%

Programmable Thermostats —
Save up to $100 per year

If every American changed out 5 lights, we'd
save $6 billion/year and the equivalent of 21

power plants.
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Wind Turbine Sizes and Applications

Small (£10 kW)

Homes e —
Farms Intermediate
Remote Applications (10-250 kW)
(e.g. V\_/atert I Village Power
oo o SRR o s
K ~ Distributed Power

Large (250 kW — 2+ MW)
Central Station Wind Farms
Distributed Power
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Bioenergy Criteria for Success

egy Markets

High Capacity
Factor
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Social
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Geothermal Options
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Small Hydro Power Options
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The Changing National Energy Environment

Crude Qil Prices
2004 Dollars

Iran / Iraq OPEC 10 % Quota Increase
War [ Asian Econ Crisis
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After a decade of low prices, natural gas prices
are now more volatile at a higher level.

¥ B B H B &
H o1 (0)) ~ (00] (]

—
2
m
=
=
S~~~
&2
)
=
o

©H B &
L N W

$0

5@0

/ Monthly price (real 2003 dollars)

\ Monthly price (nominal dollars)

AV PP e

Futures strip (from Nov. 5, 2003)

X P PP PSP P PP RSP g
QO QO O QO QO QO QO

5@0 5@0 N AT AT 3‘2’° 5‘Z’° 4 3‘2’° o

™
3‘2’° 3‘Z’° N AP

4',';' PI¥=L. National Renewable Energy Laboratory




Worldwide Discovery Trend

THE GROWING GAP
Regular Qil

1Past Discovery
JFuture Discovery

== Production

Past discovery based
on ExxonMobil (2002).
Revisions backdated

1930 1950 1970 1990 2010 2030 2050

Source: Campbell, August 2005 oo
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7 Generations Span The Age of Oil
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Tribal Strategic

Energy Planning

Tribal Objectives

e Energy Reliability &
Security
e Off-Grid Electrification
e Minimize Environmental
Impacts
e Supply Diversification
e Use of Local Resources
e Economic Development
e Jobs
e Build technical expertise
» Respect for Mother
Earth
e Others??

—

Develop a community energy baseline

|

Develop a common Tribal energy vision

i

Identify and support a Tribal champion

8

Identify culture and environmental constraints

IT

dentify and evaluate resource options

I_'1

I

Demand-Side Options

Supply-Side Options

1 |

1

Integrate supply and demand alternatives

g

Establish organizational and human resource needs

I

Strategic Plan

. !

Programs & Projects
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These 3 %2 days are a unigue opportunity to
learn about a broad range of opportunities and
challenges in conducting EERE projects in
Indian Country.

This Program review is as much for you, as it is
for us from the government.

Please take advantage of it, and ask questions
of us, and your Tribal colleagues!
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