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Geothermal Basics

» Geothermal Sources

» Heat from the Formation of the Earth, stored in the Earth‘s Core
» Decay of Isotopes (K, U, Th)

Active Volcanoes, Plate Tectonics, and the “Ring of Fire”
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Geothermal Basics

» Worldwide Geothermal Power
Production

» *Larderello 1904
» 1975: 1.300 MW
» 1980: 3.887 MW
» 1990: 5.832 MW
» 2000: 7.974 MW
» Today: ~10.000 MW




| e i
CONSULTING

and Technology

Geothermal Basics

» Why Geothermal ?

» Base Load Electricity (over
90% capacity factor)

» Domestic Resource (no
dependency on imports)

» Clean Energy (minimal
emissions, depending on
technology used)

» Long Lifetime
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German Support Mechanisms

» Maln Barriersfor |nvestment:
» High Capital Costs
» High Upfront Risks Pump Design

» Long Initiation TiIMme oy network Trans;:;ssion
7%
Power Plant
25 %
Drilling
56 %
Exploration
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German Support Mechanisms

» Feed-In Tariff for Geothermal

Power (EEG)

» Utility is obligated to buy renewable
power from independent producers

» Foor tariff: EUR 0,16/kWh
» + 4 cent until 01.01.2016
» + 3 cent CHP-Bonus
» + 4 cent EGS-Bonus

>Up to EUR 0,27/kWh for
20-21years!!!
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German Support Mechanisms

» Market Incentive Program (MAP)

» EUR 500 m/year available until 2012

» Supports district heating networks 50%
renewable sources

» Supports the pay-down of cost-overruns for
geothermal power projects up to 50%

» Reducesdrilling risk by providing drilling
loans (Insurance)
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The Geothermal Project

DESIGN (2-3 years)

Pre-Feasibility Study
(geological, technical,
economical)

Allowance for Survey

Exploration (e.g. seismics) Feasibility Study

EXECUTION (4-5 years)

Construction
(power plant, dh-network)

Permitting

(construction, drilling) Drilling

Commissioning
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Geothermal Technologies

Standpipe

Kelly

Blowout prevention

« =/— equipment
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Geothermal Technologies

production well injection well
power plant

aquifer

minimum distance aquifer
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Geothermal Technologies

Power Plant Process
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Describtion
Evaporator
Turbine
Generator
Condenser

Heat Sink
Cooling Pump
Circulating Pump
Preheater
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