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Historical Perspective

Geopressure Geothermal : DOE Spends $200MM
1975-1990

Approximately 10,000 MW installed world wide,
mostly high temperature hydrothermal (>150 2C,
300%F) in the ring of fire

EGS from US to Japan to Europe/Australia

Lower temperature technology developed
Geothermal is Scalable

Geothérrhakis “baseloadf s N basel oado



$5,000,000,000 will build 1,500 to 2,500 MW Geothermal
installed (1,350 to 2,250 MW at 90 % load factor
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Conventional Hydrothermal

A Cost $2-4,000,000/MW
A Pay for “fue” up front, difficulttto finapce f r ©

A 2 wells drilled for every producer, i.e.
reservoir uncertainty

A Wells 30% of cost

A Land access problems (Federal)
A Market limited to some extent

A Localized in west



> SMU Geothermal Lab - Windows Internet Explorer
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‘V‘ http://smu.edu/geothermal/

"Bringing The Earth's Energy Into Your Community"

P.O. Box 750395 Voice: 214-768-2749
Dallas, TX 75275 Fax: 214-768-2701
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SMU Geothermal Databases
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Geothermal Heat Pumps

Geothermal Resources

Informative Links
0il & Gas
Publications

SMU Geothermal Degree

Teacher - Educational Materials

Temperature Logs

Texas Geothermal Qutreach and
Networking Program

+ + + + + + + +

Conference News

Geothermal Energy Utilization
Associated with
Oil & Gas Development

June 17-18, 2008
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Texas Renewables '07

Conference Presentations

Abilene; November 13-14 2007

Geothermal talks:

Geothermal Energv (GSHP), Shawn Beard -
Energy America Geothermal,

A Ground Source Heat Pump Initiative in the
Blue Skvwavs Collaborative, James
Yarbrough - U.5, ERPA

Hot Topics

Geothermal Map of
North America

Recent Press

Google to Invest in Geothermal
New York Times 8/19/08

Google.org announcement 8/19/08

Free to be Green
DFW Chanel 33 News 7/25/08

In the Push for Alternative Energy,
What Happened to Geothermal?
US News and World Report 7/21/08

Oil, Gas and Geothermal Energy
SMU Press Release 6/19/08




Geothermal Power Plants 1
Springs + Hot % Warm Land Heat Flow
Pleistocene and Holocene Volcano & 4 (data averaged .06°)
Geothermal Area Wells « Low Quality Land Heat Flow
Bottom Hole Temperatures (BHT) « o (data averaged 0°)

Heat Flow

SMU Geothermal Lab, Geothermal M, g‘t}n#dstda:,m
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2004 Geothermal Map of North America (Blackwell & Richards)



Impact of Enhanced Geothermal
Systems [EGS) on the United States

in the 215! Century

THE EGS SYSTEM
Introduction of water into
rock of limited
permeability (either tight
sediment or basement) in
a controlled fracture
setting so that this water
can be withdrawn in other
wells for heat extraction,
i.e. heat mining
also
Unconventional approaches
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Invested $15,500,000 in AltaRock, Potter Drilling, SMU Geothermal Lab
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United States EGS Resource

14 x 10°EJ

Total US Energy
Consumption in
2005=100 EJ
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56x10°EJ
1,000,000 EJ

+- 10,000 x US use
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28x10°EJ

Thermal Energy (106 EJ)
T

28x10°EJ

2% Conservative 20% Midrange 40% Upper Limit
} Estimated Recoverable EGS Resource } Resource Base

Estimated total geothermal resource base and recover-
able resource given in EJ or 10*8 Joules.
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Binary Cycle Moderate Temperature
Power Plant

‘Geperator
v,

Binary Liquid

A Basically and A/C Unit Run Backwards:
A Closed Loop System ,
A Can operate as low as 1602F






Raser Thermo, Utah
12.5 MW Geothermal
Development-
Cascaded UTC 250kW
Units

] Aerxal view of the 50-unit power generatuon network
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A panorama from the day of the ribbion cutting ceremony.
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Denbury Resources &
Gulf Coast Green Energy

RPSEA.org Demonstration Project
Mississippi Summerland Field

190AF current surface temperature



