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DRILLING PROCEDURES
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DRILLED DEPTH VS TIME CURVES
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improvement over
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45% Drilling time reduction
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DRILLING - CASING MATERIAL

Reduce lost diameter in the well (small clearance)
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HYDRAULIC STIMULATION o '
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) Optimize well design and stimulation geometry
) Improve stimulation procedures in rocks with natural permeability
) Increase monitoring - build a knowledge base
) Share experiences and improvements
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Uncertain rock mineralogy

Multiple types of coexisting formation damage
Address fast reaction kinetics at elevated temperatures

Investigate dissolution of secondary minerals
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STIMULATION THERMAL

)

Stimulation breakthrough
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Courtesy: G. Axelsson & S. Thorhallsson

Investigate potential of thermal fracturing

Applicable to systems with more moderate temperatures?
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ASSESS GEOTHERMAL RESERVES o
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after Clothworthy et al., 2006

) Work towards a standardized reserves valuation scheme
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RESERVOIR MANAGEMENT

The Geysers, annual steam production,
water injection and seismicity
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from Majer et al., 2007

Strategies to sustainably maximize production and mitigate
induced seismicity

Better understanding of how geothermal reservoirs change over time

Address issues of multiple users ulitizing the same resource

Vilnius - February 13, 2008



GFZ

PorTspbpaAam

MONITORING

_— _ _

System

Gross
Schonebeck
Souliz
Iceland
Larderello &
Philippines

Vilnius - February 13, 2008



GFZ

PorTspbpaAam

DRILLING
STIMULATION

) RESERVOIR ASSESSMENT, MANAGEMENT
& MONITORING

SUPERCRITICAL SYSTEMS

Vilnius - February 13, 2008



GFZ

PorTspbpaAam

DRILLING
STIMULATION

RESERVOIR ASSESSMENT, MANAGEMENT
& MONITORING

) SUPERCRITICAL SYSTEMS

Vilnius - February 13, 2008



GFZ

PorTspbpaAam

System

Volcanics —-

Vilnius - February 13, 2008




SUMMARY ( )

‘/ TECHNOLOGY TO REDUCE DRILLING COSTS

‘/ TECHNOLOGY CONTRIBUTING TO INCREASE PRODUCTION
OF A WELL

TECHNOLGY WHICH MAKES GEOTHERMAL
\/ PROJECTS TECHNICALLY FEASIBLE , SAFE AND
SUSTAINABLE.

‘/ TECHNOLOGY NECESSARY FOR SUPERCRITICAL
SYSTEMS
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Investigation of Drilling stimulation and reservoir assessment Exploitation, economic, environmental and
UGR and EGS social impacts
Concept Site exploration Site development Production Abandonment

A
General planning \\

and ?

geological
screening

* conceptual « Site screening _
« technical « Pilot borehole If no re-investment

« political and . Stimulation tests . :nj./Prc_Jd bo_rethJIe_s . 'I\D/onver/Heat production for this site:
environmental . ) _ * Intensive stimulation | « Maintenance Deconstruction
< financial Production modelling « Production tests
« Surface installations
Milestones
Site Feasibility of Installations and Production
selected EGS at site reservoir ready for lifetime reached

demonstrated production

courtesy T. Kohl Vilnius - February 13, 2008



