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Energy FormsEnergy Forms
•• GasGas--too expensive, too valuabletoo expensive, too valuable
•• CoalCoal--””cheapestcheapest””
•• NuclearNuclear--expensive, most dangerousexpensive, most dangerous
•• WindWind--nonbasenonbase load, 40% maxload, 40% max
•• SolarSolar--solarsolar--thermalthermal
•• GeothermalGeothermal--hydrothermal (conventional)hydrothermal (conventional)

–– Enhanced (Engineered) GSEnhanced (Engineered) GS
–– GeopressureGeopressure
–– CoproducedCoproduced



Installed Capacity --
 

980,000 MW (EIA)

Texas has 10% of installed capacity!



CoalCoal
NonAttainmentNonAttainment

AreasAreas

NuclearNuclear
PollutionPollution
ProliferationProliferation











2004 Geothermal Map of North America (Blackwell & Richards)2004 Geothermal Map of North America (Blackwell & Richards)
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THE EGS SYSTEM THE EGS SYSTEM 
Introduction of water into Introduction of water into 

rock of limited rock of limited 
permeability (either tight permeability (either tight 
sediment or basement) in sediment or basement) in 

a controlled fracture a controlled fracture 
setting so that this water setting so that this water 
can be withdrawn in other can be withdrawn in other 
wells for heat extraction,wells for heat extraction,

i.e. heat miningi.e. heat mining



6 km Depth Temperatures

Temperatures at 18,000 ftTemperatures at 18,000 ft



`

EEstimated total geothermal resource base and recoverstimated total geothermal resource base and recover--
able resource given in EJ or 10able resource given in EJ or 10+18 +18 JoulesJoules.

1,000,000 EJ
10,000 x US use







The EGS systemThe EGS system
Introduction of water into rock of limited permeability Introduction of water into rock of limited permeability 
(either tight sediment or basement) in a controlled fracture (either tight sediment or basement) in a controlled fracture 
setting so that this water can be withdrawn in other wells setting so that this water can be withdrawn in other wells 
for heat extraction.  for heat extraction.  

An area that is very favorable is in east Texas and northern An area that is very favorable is in east Texas and northern 
Louisiana where the low permeability tight formations of Louisiana where the low permeability tight formations of 
the Jurassic with temperatures over 350 the Jurassic with temperatures over 350 °°F are being F are being 
exploited as tight gas systems.exploited as tight gas systems.

Other examples include the Cooper Basin, Australia, Gross Other examples include the Cooper Basin, Australia, Gross 
SchoenbeckSchoenbeck GermanyGermany
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EGS ProjectsEGS Projects

•• EuropeEurope
–– SoultzSoultz
–– LandauLandau
–– Grosse Grosse SchSchöönebecknebeck
–– UnterhachingUnterhaching

•• AustraliaAustralia
–– Cooper BasinCooper Basin--GEODYNAMICSGEODYNAMICS
–– ParalanaParalana GreenEarthGreenEarth EnergyEnergy
–– Hot Rock LtdHot Rock Ltd
–– GeogenGeogen VictoriaTVictoriaT
–– Torrens Energy LtdTorrens Energy Ltd
–– Granite PowerGranite Power



GeoDynamicsGeoDynamics LtdLtd
South Australia ProjectSouth Australia Project



HabenaroHabenaro #1#1



Newberry Volcano,  OregonNewberry Volcano,  Oregon



Bringing Geothermal Power to Alaska

Presented by: Bernie Karl 

SMU Geothermal Conference June 12th, 2007

From Hot Water to Hydrogen



Geothermal Energy





Keeping ice 
cold with
hot water





Scenarios for development  

Coproduced fluids 
Geopressure fluids 
Sedimentary EGS

These are briefly described, Resource based discussed, and 
examples of development given for each category 







RMOTC, Wyoming, Oct 7, 2005RMOTC, Wyoming, Oct 7, 2005





OrmatOrmat Power Plant, October 18, 2008Power Plant, October 18, 2008



Chena Mobile Power SystemChena Mobile Power System
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Well Locations:
Blue are shallow (<6000 feet)
Black are deep (6000 to 15,000 feet)



Gulf Coast Wells active in 2000 Gulf Coast Wells active in 2000 -- 20052005
Total Wells 18,224Total Wells 18,224

3648 wells3648 wells

Hidalgo

Zapata

Brazoria

Fayette

Counties wells at 12000 feet

10 - 50 50 - 150 150 - 300 300 - 500



GeopressureGeopressure

••Pleasant Bayou,  Brazoria, Texas Pleasant Bayou,  Brazoria, Texas 19891989--19901990



Geothermal Energy from Oil and Geothermal Energy from Oil and 
Gas FieldsGas Fields

Base LoadBase Load
Green, no emissionsGreen, no emissions
Located in industrialized areasLocated in industrialized areas
Financing by long term loansFinancing by long term loans
Lowers cost of productionLowers cost of production
Multibillion dollar market in Texas aloneMultibillion dollar market in Texas alone
Large scale gas resources Large scale gas resources 

developed with geopressuredeveloped with geopressure



Scaling Up Geothermal Scaling Up Geothermal 
DevelopmentDevelopment

•• 50,000 MW by 2050 (FGE2006)50,000 MW by 2050 (FGE2006)
•• 10,000,000,000,000 MW potential10,000,000,000,000 MW potential

(current US Installed 1,000,000,000 MW)(current US Installed 1,000,000,000 MW)
•• Presently 2,000 MW (~1,000 wells of Presently 2,000 MW (~1,000 wells of 

which 500 wells are producers)which 500 wells are producers)
•• Need ~25,000 wells for 50,000 MWNeed ~25,000 wells for 50,000 MW
•• 1 EGS drilling project in progress today!1 EGS drilling project in progress today!

Potential of Geothermal has to be Appreciated!Potential of Geothermal has to be Appreciated!









If Life Gives You Hot WaterIf Life Gives You Hot Water 

Make Ice!Make Ice!
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