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DataData: German : German EnergyEnergy SummitSummit , 2006, 2006

COCO22 Capture & Storage in GermanyCapture & Storage in Germany
WhyWhy

OthersOthers: : 
58,1 58,1 Mio.tMio.t (6,6%)(6,6%)

TrafficTraffic: : 
167,4 167,4 Mio.tMio.t (18,9%)(18,9%)

IndustryIndustry: : 
160,7 160,7 Mio.tMio.t (18,2%)(18,2%)

Private Private SectorSector: : 
115,6 115,6 MioMio t (13,3 %)t (13,3 %)

EnergyEnergy: : 
382,3 382,3 Mio.tMio.t (43,2%)(43,2%)



Coal will continue to play a Coal will continue to play a 
pivotal role in the energy mix pivotal role in the energy mix 
used in Germanyused in Germany

COCO22 emissions must be minimizedemissions must be minimized
or cut down to zeroor cut down to zero

�� Efficient power station technologyEfficient power station technology
�� COCO22 capture and storagecapture and storage

COCO22 Capture & Storage in GermanyCapture & Storage in Germany
WhyWhy

CCS CCS cancan bebe a substantial a substantial partpart of of thethe worldwideworldwide
„Clean Fossil „Clean Fossil FuelFuel StrategyStrategy“ “ ifif thethe technicaltechnical
feasibilityfeasibility, , thethe economiceconomic and and ecologicecologic potential potential 
and and thethe safetysafety cancan bebe provedproved

German Integrated Energy and Climate Programme German Integrated Energy and Climate Programme 
(IEKP)(IEKP) („(„MesebergMeseberg Paper 2007“)Paper 2007“)



COCO22 -- Storage in GermanyStorage in Germany
WhereWhere

Storage Potential:Storage Potential:
About 22 About 22 GtGt

Storage Potential:Storage Potential:
About 1,5 About 1,5 GtGt

Tonstein
Storage Potential:Storage Potential:
About 2,5 About 2,5 GtGt



COCO22 -- Storage in GermanyStorage in Germany
WhereWhere

Courtsey by BGR, Hannover



COORETECCOORETEC





•• 34 Research Institutions34 Research Institutions

•• R&DR&D--Budget: Budget: 5050 Mio €Mio €

R&D on CO2-Storage in Germany
An integrated approach 



LabLab--scalescale R&DR&D--ActivitiesActivities „„GeologicalGeological
storagestorage of COof CO22“ “ in the scope of the R&D in the scope of the R&D 
ProgrammeProgramme GEOTECHNOLOGIENGEOTECHNOLOGIEN

�� FundingphaseFundingphase: 2005 : 2005 -- 20112011

�� 21 21 interdisciplinaryinterdisciplinary jointjoint projectsprojects betweenbetween
academiaacademia and and industryindustry

�� 23 23 researchresearch institutionsinstitutions and 22 and 22 companiescompanies

�� Budget:                  Budget:                  26 26 MioMio €                  €                  
FundingFunding (BMBF):    (BMBF):    20 20 MioMio €€
Industrial Industrial shareshare:                    6 :                    6 MioMio €€

�� Main Main targetstargets::

•• Extension of Extension of basicbasic researchresearch on on storagestorage
and and surveillancesurveillance technologiestechnologies,   ,   
complementarycomplementary to to thethe pilotpilot projectsprojects
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�� DevelopmentDevelopment of a of a phasephase separatingseparating membranemembrane
technology;technology; GeochemicalGeochemical COCO22 detectiondetection in in realtimerealtime
(Project: CHEMKIN, (Project: CHEMKIN, GFZGFZ--PotsdamPotsdam))

�� Assessment of the Long Assessment of the Long --Term Risk and Sustainability Term Risk and Sustainability 
of Underground Storage of COof Underground Storage of CO22 in Germany in Germany (Project: (Project: 
CO2CO2--UGSUGS--Risks, GRS Braunschweig)Risks, GRS Braunschweig)

�� DevelopmentDevelopment of of sophisticatedsophisticated seismicseismic and and electricalelectrical
monitoringmonitoring technologiestechnologies, High , High resolutionresolution imagesimages of of 
thethe undergroundunderground withwith CRSCRS--TomographyTomography
(Projects: CO2CRS, COSMOS; Uni Karlsruhe)(Projects: CO2CRS, COSMOS; Uni Karlsruhe)

CRSCRS--TomographyTomography (Uni Karlsruhe)(Uni Karlsruhe)

LabLab--scalescale R&DR&D--activitiesactivities
MonitoringMonitoring TechnologiesTechnologies



�� Well bore integrity, Completion and Cementation     Well bore integrity, Completion and Cementation     
DevelopmentDevelopment of COof CO22--resistant resistant materialsmaterials (Projects (Projects 
CSEGR, COSMOS; DBICSEGR, COSMOS; DBI--Freiberg, TU Clausthal)Freiberg, TU Clausthal)

�� Numerical investigations of CONumerical investigations of CO22--Sequestration in Sequestration in 
Geological Formations Geological Formations –– ProblemProblem--Oriented Oriented 
Benchmarks Benchmarks (Project: BENCHMARK, Uni Stuttgart)(Project: BENCHMARK, Uni Stuttgart)

�� Interaction of COInteraction of CO22 withwith reservoirreservoir and and caprockscaprocks
(Project CSEGR, BGR Hannover)(Project CSEGR, BGR Hannover)

�� Cap rock Cap rock integrityintegrity, , geomechanicalgeomechanical, , hydromechanicalhydromechanical
and and mineralogicalmineralogical investigationsinvestigations (Projects COSMOS, (Projects COSMOS, 
CO2TRAP; Uni Karlsruhe, RWTH Aachen)CO2TRAP; Uni Karlsruhe, RWTH Aachen)

Basic Basic researchresearch projectsprojects
SafetySafety TechnologiesTechnologies

Development of CO2-resistent cements
and steels (TU Clausthal)

TU ClausthalTU Clausthal

TU ClausthalTU Clausthal

ModellingModelling COCO22--diffusion (Uni Stuttgart)diffusion (Uni Stuttgart)

60 60 monthsmonths afterafter injectioninjection

Cap rock Cap rock integrityintegrity (Uni Karlsruhe) (Uni Karlsruhe) 

a
b

c

FluidFluid--WallWall--RockRock Interaction (BGR Hannover) Interaction (BGR Hannover) 

TU ClausthalTU Clausthal



Start of Injection: 30 June 2008Start of Injection: 30 June 2008

0 25 50 km

BerlinKetzin

Potsdam

KetzinKetzin--TestsiteTestsite



former gas storage site
(250 – 400 m depth)

clay rich 
cap rock

Surface

Geological Cross-Section through 
the subsurface near Ketzin

Förster et al. – 2006 

planned CO2 storage
(~800 m depth)





PilotprojectPilotproject CLEANCLEAN

�� Second Second largestlargest onshoreonshore
gasfieldgasfield in Europain Europa

�� Gas Gas productionproduction: : 
206 206 billionbillion mm3 3 sincesince 19691969

�� OperatedOperated byby GdfGdf--SUEZSUEZ EP  EP  

�� IsIs thethe onlyonly depleteddepleted gas    gas    
fieldfield whichwhich cancan storestore thethe
entireentire COCO22 emittedemitted fromfrom a a 
large large scalescale powerpower plant       plant       
throughoutthroughout itit‘‘ss life life cyclecycle

TheThe Altmark Altmark GasfieldGasfield
Altmark: 508 Altmark: 508 MtMt

2563 Mt

Total potential in Total potential in 
depleteddepleted gas gas fieldsfields in D:in D:

DataData and and figuresfigures byby GdfGdf--PEGPEG

CCOO22 LLarge arge ScaleScale EEGR in GR in thethe AAltmark ltmark NNaturalatural--gasgas fieldfield



�� 3 year period: (20083 year period: (2008--2010)2010)

�� Total injection volume: ca. 100,000 tons of COTotal injection volume: ca. 100,000 tons of CO22..

�� Process:   Process:   

�� capture of COcapture of CO22 from a pilot power plant “from a pilot power plant “SchwarzeSchwarze PumpePumpe” ” 
(operated by (operated by VattenfallVattenfall))

�� transport of the liquefied COtransport of the liquefied CO22 by trucks to the by trucks to the AltmarkAltmark

�� injection into one compartment of the Altmark field to evaluateinjection into one compartment of the Altmark field to evaluate
the technical and economic feasibility of EGR and COthe technical and economic feasibility of EGR and CO22--Injection Injection 
in the depleted in the depleted AltmarkAltmark gasfieldgasfield

Evaluation of the complete CCS Evaluation of the complete CCS -- chain chain 
CaptureCapture--TransportTransport--StorageStorage on field scaleon field scale

PilotprojectPilotproject CLEANCLEAN
CCOO22 LLarge arge ScaleScale EEGR in GR in thethe AAltmark ltmark NNaturalatural--gasgas fieldfield



The The VattenfallVattenfall OxyfuelOxyfuel pilotplantpilotplant CourtseyCourtsey by by VattenfallVattenfall

PilotprojectPilotproject CLEANCLEAN
CCOO22 LLarge arge ScaleScale EEGR in GR in thethe AAltmark ltmark NNaturalatural--gasgas fieldfield



� Basic technology: IGCC
� El. capacity: 450 MWgross, 330 MWnet

� Net efficiency: 35 %
� CO2 storage: 2.6 mill. t/a in gas deposits or deep saline formations

� Investment cost: € 1.6 bn (real 2007)
� Power cost: € 95 – 100 /MWh (discounted average costs; today’s 

monetary value)
� Energy Source: Lignite preferred 
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Status of RWE PowerStatus of RWE Power’’s IGCC CCS Projects IGCC CCS Project CourtseyCourtsey by RWEby RWE--PowerPower

PilotprojectPilotproject COASTCOAST
COCO22 AAquiferquifer SStoragetorage TTechnology echnology 
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ChemistryChemistry & & 

PetrophysicsPetrophysics
GeophysicsGeophysics

GeologyGeology, , 

GeomechanicsGeomechanics

WellWell

CompletionCompletion

ModellingModelling, , 

SimulationSimulation

MonitoringMonitoring, , 

EnvironmentEnvironment





Thank you for your attention!!

For further information please contact:

www.geotechnologien.de



COCO22 Capture & Storage in GermanyCapture & Storage in Germany
WhyWhy

OthersOthers: : 
58,1 58,1 Mio.tMio.t (6,6%)(6,6%)

TrafficTraffic: : 
167,4 167,4 Mio.tMio.t (18,9%)(18,9%) IndustryIndustry: : 

160,7 160,7 Mio.tMio.t (18,2%)(18,2%)

Private Private SectorSector: : 
115,6 115,6 MioMio t (13,3 %)t (13,3 %)

EnergyEnergy: : 
382,3 382,3 Mio.tMio.t (43,2%)(43,2%)

1049 Mio. t

921,5 Mio. t

844 Mio. t


