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A Geothermaknergyis producedfrom heatoriginatingin thee a r intheri@rs\Volcanoesgeysers,
hot springs,and boiling mud pots are visible evidenceof the greatreservoirsof heatthat lie

within andbeneaththee a r ¢rdstd s
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A These underground reservoirs of steam and hot water can be tapped to generate electricity orto

heat and cool buildings directly

A To produce geothermaenerated electricity, wells, sometimes a mile (1.6 kilometers) deep or
more, are drilled into underground reservoirs to tap steam and very hot water that drive turbinés
linked to electricity generators. The first geothermally generated electricity was produced in |

é Larderellq Italy, in 1904.
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Usesof GeothermalEnergy

Geothermalvaterfrom deepeiin the Earthcanbe useddirectly for heatinghomesandoffices, or
for growing plantsin greenhousessomeU.S. cities pipe geothermahot waterunderroadsand
sidewalkso meltsnow

» Direct Use: Geothermal Heating and Heat Pump.

Geothermal Heat Pump

» Indirect Use: Electricity Production.
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Direct Useof Geothermal Enerqgy

Direct use of geothermalresourcess the use of

undergroundhot water to heat buildings, grow

plantsin greenhouseseatwaterfor fish farming,

' Geothermal Direct Use ‘

© Delivery

© Refilling

o Pumping ¥ ot water/steam Cold water after
from heated aquifer giving up heat

Warm ground water




Indirect Useof Geothermal Enerqgy |

U Sourceemperatures higherthanp v J# * Electricity Generation:
B
U Deepwellsaredrilled andsteamfrom reservoirs — =
| is usedto drive turbinesandproduceelectricity | T Generaior
] Steam Y wWater

U Normally takesplaceby usingheatpresentn the
deeper subsurfaceat depthsof 3 to 5 km.
However in specificareas onedoesnot needto = #eseror ocks nowing
drill thatdeep

Rocks heated by magma

Magma
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Geothermal Energy Advantages And Disadvantages
Advantages

U It can be extracted without burning a fossil fuel such as coal, gas, or
U Geothermalields produceonly aboutonesixth of the carbondioxide that a relatively

clean naturatgasfueled power plant produces Binary plants releaseessentiallyno

emissions
Ultos also relatively I nexpensivepercensavi ngs

overfossil fuels.
»e Geothermal
l i energy is

eco-friendly and

-
T is abundantly
ﬁ I ﬂH available.
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Disadvantages

U It maycontain low levels of toximaterials The

release of hydrogesulfide ('O Y.

U Notavailableeverwhere

U Although geothermal sites are capable of providing heat for many decades,

eventually specific locations may cool down.
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Geothermal Energy around the World

Geothermalenergyis generatedn over 20 countries
The United Statesis the w o r |lalgéssproducer,and
the largestgeothermaldevelopmentn the world is The
Geysersiorthof SanFranciscan California In Iceland,
many of the buildings and even swimming pools are
heatedwith geothermahot water Icelandhasat least25

activevolcanoeandmanyhot springsandgeysers

Source: PG. Palsson, 2013. (Based on UN map No. 4170 Rev. 13, April 2012. Department of Field Support, Cartographic Section).




Table |5.] Inswmlled electricity generating capacity (MW ) using only geothermal sources.

The countries with major experience are listed (aher Goodman and Love,

1980 and the International Geothermal Assocation, 2004)

Country

Key regions

1980

1990

China

El Salvador
lceland
Indanesia
lealy

Japan
Kanya
Mexico
Mew Zealand
Micaragua
Philippinas
Russia

Turkey
LISA

Teveal [1 Sigr'liﬁr:nnt ﬁgurE!.]

MNamaffall

Larderalla
Matsubawa
Rift Valley
Cerre Prieto
Wairake

Geysers, California

100
40

420
250

150
250

250

700
2200

19
95
45

Table 18.1 GEOTHERMAL POWER PLANTS

Installed Capacity (MWe)
Site 1990 2010
United States 2775 3085
Philippines A50 1904
Indonesia 145 1157
Meico 700 958
taly 545 843
Mew fealand 283 628
lcelamd A5 575
lapan 215 536
El Sabvadar a5 204
Kenya 45 167
Costa Hica 0 166

Source: International Geothermal Assoclation
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Figure 6.2 Comparison of electricity generation costs in dollars per megawatt-hour for
eight fuel sources. The bars show high and low estimates for the ranges. The costs are
for plants in the United States, and they include a $19/MWh tax incentive for renewable
sources, Moreover, these are levelized costs, which assume that the same interest rates
can be obtained for highly capital-intensive sources compared to others. These data are
based on high and low estimates for a plant entering service in 2017, and they are based
on US Energy Information estimates.




Geothermal Energy in the Turkey

Geothermalenergyis clean,cheapand environmentallyfriendly, which is our domesticenergy
source Turkey is locatedon an active tectoniczoneas geologicaland geographicalocation and
for this reasonour country is rich in termsof geothermalenergyresourcesOur country have
approximately1.000 geothermalspringsthat locatedall over the country that have various of
temperatures

The geothermalkapacityof our countryis very high. 78% of thesegeothermafields are situated
In Western Anatolia, 9% in Central Anatolia, 7% in the Marmara Region, 5% in Eastern
Anatolia and 1% in the other regions 90% of our geothermakesourcesare low and medium
enthalpygeothermalareaswhich are suitablefor direct applications(heating,thermal tourism,
Industrialusageetc), while 10% aresuitablefor indirectapplicationggeneratiorof electricity).
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GEOTHERMAL SOURCES AND APPLICATION MAP
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@ Resource temperatures ranging 70 100°C A Power plants with geothermal emergy }
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