plant.

turbine.

Types of Power Plants
©Flash Steam:
and turns to steam that can be separated from the
liquid water and used to power a steam turbine.
This is the most common type of geothermal power

©Dry Steam: Steam is pumped up from
underground wells to power turbines.

®Binary Steam: The heat from underground wells
is used to boil another fluid at a lower temperature
in a heat exchanger that subsequently powers a
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Geothermal Resource of the United States

Hot water flows up through wells

Global Geothermal Generating
Capacities in 2003

for electricity for:

Favorability

Locations of Identified Hydrothermal Sites and

.
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Only the Western US is currently utilizing geothermal resources

® Australla ©®Commercial purposes
™ Austria ®Sold to consumers at ~$0.03 per kWh
with working fluid “ China . . .
Projected Future Geothermal Electrical Generation
S “ Costa Rica Development in the US
' “ El salvador Commercial | Commercial
&3 “ Ethiopia State Development | Development
J ® france by 2015 (MW) | by 2025 (MW)
& Germany AI?ska 20 150
Land Use Arl%ona. 20 50
©A geothermal power plant uses 404 m? of land per GWh as compared to a coal facility which California 2375 4703
uses 3632 m2 of land per GWh Colorado 20 50
©Based on the US electricity demand of 14.89 Quad, we would need 1.76*10° m? of land to power Idaho 855 1670
the entire country with geothermal power plants Montana 20 50
. |Nevada 1473 2880
New Mexico 80 170
Oregon 380 1250
Geothermal Power Plants Throughout Time Utah 230 620
14000 1 Washington 50 600
12000 1 The Future for Wyoming 20 50
g 10000 } Geothermal Energy ‘
= e ©Small-scale resources .
g s : can potentially account for Average Water Consumption
8 oo * deficiencies in the grid
3 i @Increased drilling
g 4000 + efficiency is allowing for 0.4 -
- T greater usable steam <
2000 ¢ supplies S 03
1 > PR
0 ' ©®More binary cycle power  or i
LA G L LR SR MR G LRSS SN e plants 5 0.2
mSingle Flash = Dry Steam ® Double Flash m Binary u Triple Flash ©Geothermal energy to © 0.1 -
i heat homes (U]
w Back Pressure m Flash & Binary w EGS N/A 0 Ay
Flash  Binary Natural
! Steam Steam Gas
Estimated Emissions (lbs/MWh) Compared to
Environmental Consequences Plants of Other Energy Sources
®Release of hydrogen sulfide from wells Dry Steam Flash Natural Gas Coal
®Wells are potential threats to local groundwater co, 59.82 396.3 861.1 2200
:"'éa“d:“b?'ief}ce at “_"?'t' sites ot aril CH, 0 0 0.0168 0.2523
Y o
_sreater fisicot seismicity as a resut- ot ariing so, 0.0002 0.35 0.0043 18.75
©Discharging waste waters can lead to contamination issues
@Binary plants release essentially no emissions N,O 0 0 0.0017 0.0367
Particulate Matter 0 0 0.12 0.72
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