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Major NREL Technology & Market Thrusts

Supply Side Demand Side
Wind Energy Transportation
Solar Fuels Utilization

Photovoltaics

Buildings Energy
Concentrating Sola

Solar Buildings Technology

Bio-Energy Cross Cutting
Power Basic Energy Science
Biofuels Strategic Energy Analysis

Geothermal Energy International Programs

Hydrogen Integrated Deployment

Superconductivity FEMP

Grid Integration State & Local Initiatives

Tribal Energy Program
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Renewable Resource Options

NatipnallAtias of the United 5t;
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Renewable Technology Options

Biomass Heat, Power & Fuels Small Wind

Diesel Hybrids
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Energy Efficiency

i — Energy Star Appliances

Refrigerators — Half as
much energy \

Clothes Washers — Save up to
$110 per year

=@

Oil & Gas Boilers — Save up -

to 10% ~
aoe

Programmable Thermostats —
Save up to $100 per year

Efficient Lighting

| F

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

e
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Building
Design

uildings” Strategy:

Existing R&D programs, building technologies, and components tied together
by Systems Integration and Computerized Design Tools,

Advanced Technologies

Energy-saving
appliances, advanced
energy controls and
thermostats, efficlent
~ heating and cooling

» | location, and shading | -

Passive Solar Strategies

Siting and orientation,
glazing size and

strategies contribute to
@ passive solar, or
*climate-responsive,”
bullding.

I.\
Energy-Efficient
Materials

Superior buliding
materials, Including
high-efficiency
windows, insulation,
brick, concrete
masonry, and intenor
fmish products,
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Wind Turbine Sizes and Applications

Small (£10 kW)
Homes
Farms

Remote Applications (e.g.
water pumping, telecom
sites, icemaking)

Intermediate
(10-250 kW)

Village Power
Hybrid Systems
Distributed Power

"W Large (250 kW = 2+ MW)
Central Station Wind Farms
Distributed Power
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Wind Powering America — Anemometer Loans

@ 20m WPA Monitoring Completed
| e ® 20m WPA Anemometer

| ’. i g = R @ 50m WPA Anemometer
. OG = @® 50m TEP Anemometer
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Hot Rock
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Biomass & Bioenergy Flows
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Bioenergy Opportunities

Heat Power Fuels

Gas Production /%
Module ;
Automatic DrierfFeeder

Module

Power Generation
Module

Feedstock

BioO# Pyrolysis Reacior

Dupsxaarmert ive BioOd Storago
- . @

Play
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Bioenergy Project Requirements

Long term
Agreements
Competitive

BEE¥ Success

Competitive
Investment Cost

Conversion
Technology

Technically Prove
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Small & Micro Hydro
Power Options

http://nydropower.inl.gov/prospector/
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http://hydropower.inl.gov/prospector

We Live in a Changing World

~ -
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SPNATIONAL
GEOGRAPHIC

WARNING

BULLETINS FROM A WARMER WORLD

AMERICAN

INDIANS
REKINDLING THE SPIRIT

PLUS i '
TREASURES FROM A CIVIL WAR WRECK “ " " l , l
BADGERS WITH ATTITUDE el
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We Live in a Changing World
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We Live in a Changing World
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We Live in a Changing World

CORN

DAILY Cash - Nearby Futures Contract
(September 2006 - Present time)
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By Mark Jaffe The Denver Post

When it comes to making electricity, noth-
ing is cheaper than coal — but with growing
foreign demand, rising mining costs and de-
clining East Coast reserves, not even coal is
going to be as cheap.

And with almost 60 percent of Colorado’s

lectricity generated from coal-fired power
e prices will find their way into
across the state.
“olorado has mandated that 30 percent of
electricity from regulated utilities come from
renewable energy sources by 2020, and there
is 2 plan to replace three aging Xcel Energy
coal plants with natural gas.

Still, coal will be 2 major source of electrici-
ty in the state for decades to come.

“While coal will remain an important part
of the energy picture in Colorado for years
into the future, new energy sources are in-
creasingly attractive from cost and environ-
mental perspectives,” said Todd Hartman, a
spokesman for the Governor’s Energy Office.

Since last October, the price for a2 one-
month contract for Wyoming’s Powder River
Basin coal, a main Colorado supplier, has ris-
en 67 percent to $13.80 a ton, according to
coal broker Evolution Markets.

“You try to be more efficient, but at some
point, that gets into the bill" said Jason Fris-
bie, power production manager for the Platte
River Power Authority, which serves Fort
Collins, Loveland, Longmont and Estes Park.

“For years Powder River Basin coal was $5
2 ton,” Frisbie said.

Then that coal began to be shipped east and
the price ticked up. “The next wave came as
more coal began moving overseas,” he said,

The Platte River Power Authority, Colo-
rado Springs Utilities and Xcel Energy pro-
vide electricity to more than 1.6 million cus-
tomers in Colorado and all depend on coal
ﬁc:l:, the Powder River Basin.

e aze expecting the market price to
«climob,” said Michele Fujimoto, the Colorado

Fuy|
by long-
010 said.

electric

Price doubled in 13 months

b |

Rl
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Coal costs fire up

Mining expenses and foreign demand will bring higher prices to electric bills

Coal prices are going up as it gets more expensive to mine.
Demand for coal abroad is rising, and production Is falling in some

U.S. coal basins. For Colorado, where almost 60 percent of
electricity is generated by burning coal, this isn't good news.

Price per ton for one-month controct for
Powder River Basin (Wyo.) coal

Sept. 24, 2009
$6.03

Source: Bloombery

Tobe sure, the U.S, isn't running out of coal
and it will remain a low-cost fuel, analysts
and industry executives say.

The U.S. has the largest reserves of any
country — 260 billion short tons, or 29 per-
cent of world reserves, according to the 2010
BP Statistical Energy Review,

At current production levels, there is a
supply for the nation in the Powder

US. Geological Survey’s U.S, Coal Assessment.
China, the No. 1 coal producer, has an esti-

ofreserves left,

$4.45 this year,

Prices will continue to climb because of
deep changes in the coal market, Rollyson said.

The biggest changels China's shift in 2009
from a coal exporter to an importer and the
growing demand from India.

By 2030 China's coal consumption will quas
druple and India's will double, according to

Peabody Energy Corp,, the largest U.S. coal -

producer and & ma| jor operator in the Powder

River Basin, : we
“The rest of the world is starting

the U.S. market, and it is going

Jeff Goertzen, The Dercver Post

couver, British Columbia, for shipment to
China, South Korea and South America.

Peabody is looking to develop a West
Coast terminal, Rick Navarre, the company’s
president and chief commercial officer, told
an investor forum in June.

“Discussions are underway with custom-
ers and counterparties in several Asian na-
fofs,” Navarre said. e
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We Live in a Changing World
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We Live in a Changing World
Tr] ' '

General Council

. : _ Community Energy
Legal Tribal Council Use & Growth

Residential, Commercial,

Sovereignty,
gnty Industrial Loads

Codes & Standards,
Contracts, Legal
Authority

Tribal
Champion
Or Team

Environment Technology

Energy Resources,

Earth, Air, Water, Technology Options

Parks, Open Space,
Wildlife & Plants

Financing Power Markets

Strategic Plan
Local Resources, I On-Site Energy

Federal Grants, Displacement,

“6reen Tag" Sales Merchant Power Sales,
Partnerships Projects “6reen Tag" Sales
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