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SIMPLIFIED GEOTHERMAL UTILISATION DIAGRAM 
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GEOTHERMAL CONTINUUM 

OUTLOOK 
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EUROPEAN GEODYNAMIC ENVIRONMENTS 

OUTLOOK 
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GEOTHERMAL H&C AND POWER  PRODUCTION 

A SYSTEM OVERVIEW 

OUTLOOK 
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OUTLOOK 
GEOTHERMAL RESOURCE UTILISATION POTENTIAL 

A TENTATIVE ASSESSMENT 
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SC=supercritical

CS=conventional steam

ORC=Organic Rankine Cycle

AORC=Advanced Organic 
Rankine Cycle

LE=Low Enthalpy
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KEY ISSUES 
 

GEOPOWER 
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KEY ISSUES 
WORLDWIDE GEOPOWER 

HYDROTHERMAL POTENTIAL 

SOURCE: GLITNIR 
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KEY ISSUES 
DEVELOPMENT OF GEOPOWER SOURCES 

PRESENT (2012) AND PROJECTED (2030) STATUS 

Source: EGEC (Bertani), WORLD BANK 
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KEY ISSUES 
 

GEOHEAT 
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A. WORLDWIDE 
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KEY ISSUES 
GEOHEAT 

PAST, PRESENT AND PROJECTED STATUS 
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 MAXIMISING THE RESOURCE 

 MINIMISING THE RISKS 

 OPTIMISING HEAT EXTRACTION 

 REDUCING COSTS 

 MATCHING H&C DEMAND 

 LAST BUT NOT LEAST ACHIEVING 
SUSTAINABLE MANAGEMENT 
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KEY ISSUES 
 

R&D TARGETS 

INCREASE GEOTHERMAL SHARE BY 
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3D REGIONAL GEOLOGICAL MODEL 
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Borehole data: 
logs and lithostratigraphic columns  

Seismic data 

Interpolated data extracted from existing 
databases and geological atlases 
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RESERVOIR ASSESSMENT  
EFFECTIVE THICKNESS (NET PAY) 

FLOWMETER LOG OF RESERVOIR SECTION 

Top 
(cap rock) 

Bottom 
(bedrock) 

Productive 
layers 
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RESERVOIR ASSESSMENT 
GOCAD 3D VIEW OF THE SANDWICH 

MULTILAYERED RESERVOIR STRUCTURE 
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DCE14038 
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WELL TARGETING 

Source: HERRENKNECHT Source : BAUER 

NOVEL COMPACT 

HYDRAULIC RIG DESIGN 

NEW GENERATION OF HYDRAULIC 

HEAVY DUTY RIG 
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MOLASSE BASIN, MALM RESERVOIR 

TYPICAL WELL TRAJECTORIES 
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Source: Erdwerk 2014 D-GEO-DAYS PARIS 
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TYPICAL GDH SCHEME 

19 



DCE14092 ECSAC 20 

WELL ARCHITECTURE 
CLASTIC RESERVOIR 
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(SUB)HORIZONTAL WELL DESIGNS 
CANDIDATE WELL TRAJECTORIES 

MULTILAYERED RESERVOIR 
CONVENTIONAL (VERTICAL, DEVIATED)  

AND SUGGESTED [(SUB)HORIZONTAL] WELL TRAJECTORIES 

21 
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SUBHORIZONTAL WELL TRAJECTORIES 

AND CONVENTIONAL FALL BACK OPTION 
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SUBHORIZONTAL WELL TRAJECTORIES 

AND CONVENTIONAL FALL BACK OPTION 

DUAL KICK-OFF 
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UPGRADING WELL PERFORMANCE 
3D MULTIPLE WELL PATHS 
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DUAL COMPLETIONS 

GEOTHERMAL DISTRICT HEATING & 

COOLING (GDHC) 

AQUIFER SYSTEM GDHC DOUBLET COMPLETION 

MEDIUM DEPTH SEATED RESERVOIRS 
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ANTI-CORROSION WELL COMPLETION 



DCE14092 ECSAC 

SOLUTION GASES 

GAS ABATEMENT LINE 

27 
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 Permeability impairment 

WATER INJECTION 
MEDIUM AND LOW ENTHALPY RESERVOIR 

ENVIRONMENTS 

Permeability impairment induced by particles [European Commission, 1997]  
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WATER INJECTION 
PARTICLE INDUCED DAMAGE 
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Internal particle invasion 

Filter cake build up 
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GEOTHERMAL BRINE PROCESSING 
(3 PHASE SEPARATION, 2 STAGE 

FILTERING, DOWNHOLE CHEMICAL 

INHIBITION) 
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PROBLEM AREAS 

THERMOCHEMICAL SHORTCOMINGS 

CORROSION AND SCALING 

DRIVING MECHANISMS OF CASING DAMAGE 

AQUEOUS CO2/H2S ENVIRONMENT 

Chemical reaction: 
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DOWNHOLE CORROSION/SCALING INHIBITION AUXILIARY 

INJECTION TUBING (AIT) SET UP 

THERMOCHEMISTRY 
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 Acoustic Borehole Imager (ABI) / televiewer (AFIT) 
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HIGH TEMPERATURE OPENHOLE LOGGING 

•Tool description & performance 

•Borehole televiewer 
amplitude imaging 

•Combined production logging tool 

Source: ALT (2013) & Tiger Energy Services (2013) 

Source: MC Lean 
& Mc Namara (2011) 
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Source: Jack Frost 
(2013) 

HIGH TEMPERATURE 

PUMPING SERVICES 
 

ENCLOSED 

LINESHAFT PUMP 

(ELSP) 
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HIGH TEMPERATURE 

PUMPING SERVICES 
 SCHLUMBERGER (REDA) ESP HOT LINE 550 SERIES 

(@ 220°C) 

Online=250°C for Hot 
Line 3 

 

Objective=300°C (US 
DOE EGS Programme) 
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INNOVATIVE DOWNHOLE CHEMICAL 

INJECTION/OPTICAL FIBER CONTROL LINE 
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SUSTAINABILITY 
MOLASSE BASIN 
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DCE14038 
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SUSTAINABILITY 
PARIS BASIN 
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DCE14038 
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SUSTAINABILITY. RESERVOIR LIFE 

THERMAL BREAKTHROUGH IS NOT A FICTION.  

MODELLED VS ACTUAL THERMAL DECLINE 
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DCE14038 
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SUSTAINABILITY 

MINING COMPATIBILITIES 

DOUBLET/TRIPLET 

CONCESSION FOOT 

PRINTS. PARIS BASIN 
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SUSTAINABILITY 
MULTI-DOUBLET EXPLOITATION (1984-2035) 

PARIS SOUTH. YEAR 2035 

Source : Maria PAPACHRISTOU 41 DCE14038 



DCE14092 ECSAC 

 GSHP REMEDIAL TO TEMPERATURE DEPLETION 
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SUSTAINABILITY 
BALANCED COLD VS HEAT PRODUCTION 

Source: Sanner, 2008 
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UNBALANCEND COLD VS. HEAT PRODUCTION 
EXTENSION OF A HOT PLUME AFTER 17.7 YEARS 
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 The Larderello field 

SUSTAINABILITY 
SUSTAINED STEAM PRODUCTION BY 

IMPORTED WATER INJECTION 

Influence of the reinjection on the steam flow rate of 28 wells in the 

Valle Secolo area, Larderello [Capetti,2004] 
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SUN RISES BUT NEVER SETS ON 

GEOTHERMAL ENERGY 

THANK YOU ! 


