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A Geothermal Power Plant

Cooling tower

Steam rises

Cold water to plant

pumped

down
Bedrock

Magma

A geothermal power plant uses heat from
Earth's interior as an energy source. Cold water is
piped deep into the ground, where it is heated
by magma. The resulting steam can be used for
heat or to generate electricity.
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Installed Forecast |Installed in| Annual Average Top 5 countries Observations
power 2010 1999 growth |cost/kWh

rate (%)

13500 MW | 70 000 MW 37 MW ~25% 4t07US |Germany 6.60 TWh (Wind farms - Buena Vista (USA) = 183 MW [

(40 000 MW cenis USA 441 TWh [Koudia (Moroceo) = 50 MW / Helgoland

for Europe) Denmark  3.35 TWh |[(offshore project Germany 200 MW

India 25TWh |Turbine powers = Average 500 - 750 !

Spain 251 TWh |Max 2500kW (Germany) / Prototype SMW

(offshore)

SOLAR / PV ~600 MW (3000 MW in| 45Mwe [Japan 205 MWp |Examples - Carrisa Plains (USA) = 5 200 KWp
Europe cells & USA 117 MWp [/ Napoli (italy) =3 300 kWp/  Saijo (Japan)
modules Germany 70 MWp (= 1000 kKWp / Munich (Germany} = 1 000 KW p
produced Australia Wp [/ Toledo (Spain) = 1 000 kWp

Italy P
Switzerland 13 MWp
Mexico 13 MWp

BIOMASS 155.2 TWh produced in 1998 02% |~3US cenis|USA 63.1 TWh (Various types of biomass
{mean [apan 214 TWh |Woed energy / Industrial wastes / Domestic
annual Brazil 9.4 TWh [wastes / Landfill biogas
1993-98) Germany 7.5 TWh |Size : 2o 100 MW (average ~20MW)
Russia 6.4 TWh

GEOTHERMAL 7974 MW between 1137 Mwe 6 3t 5.5 US |USA 2228 Mwe |Various types of technologies :
21 GW and cents Philippines 1 908 Mwe [« Aguifers {120 to 350 *C)
326w Italy 785 Mwe |« Binary (90 to 150 °C)
{depending on Mexico 755 Mwe
Scenarios) Indonesia 590 Mwe
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Germany Denmark Spain France
Wind turbine in Euro / kW 800 — 850 705 660 765

Additional Costs in Euro / kW 224 —-298| 141-219 220 360

Total Project Costs 1024 - 1148| 846-924 880 1124

in % of wind turbine cost:
Foundaticn 54-68 48-75 6.7
Electrical and grid connection | 12.5-13.8 99-137 18.7
Infrastructure 18-28 13-17 153
Planning 33-51 13-44 1.3
other expenses™ 47-60 25-40 53
Total Project Costs™ in % 128 -135 | 120-131 133

a) such as fees for building permission, legal Tees etc.
b) In percentage of turbine costs
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Performance of Generating Plant -
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