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CO, Capture & Storage in Germany
Why
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CO, Capture & Storage in Germany
Why

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

CO, emissions must be minimized
or cut down to zero

Efficient power station technology
CO, capture and storage

CCS can be a substantial part of the worldwide
.Clean Faossil Fuel Strategy" if the technical
feasibility, the economic and ecologic potential
and the safety can be proved

German Integrated Energy and Climate Programme
(IEKP) (,Meseberg Paper 2007*)



CO, - Storage in Germany
Where

Storage Potential:
About 2,5 Gt

Storage Potential:
About 1,5 Gt




CO, - Storage in Germany
Where

Courtsey by BGR, Hannover










R&D on CO,-Storage in Germany
An integrated approach

* 34 Research Institutions
* R&D-Budget: 50 Mio €
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Lab-scale R&D-activities
Monitoring Technologies

Development of sophisticated seismic and electrical
monitoring technologies, High resolution images of
the underground with CRS-Tomography

(Projects: CO2CRS, COSMOS; Uni Karlsruhe)

Development of a phase separating membrane
technology; Geochemical CO, detection in realtime
(Project: CHEMKIN, GFZ-Potsdam)

Assessment of the Long -Term Risk and Sustainability CRS-Tomography (Uni Karlsruhe)
of Underground Storage of CO, in Germany (Project:
CO2-UGS-Risks, GRS Braunschweig)




Basic research projects
Safety Technologies

Cap rock integrity, geomechanical, hydromechanical
and mineralogical investigations (Projects COSMOS,
CO2TRAP; Uni Karlsruhe, RWTH Aachen)

Well bore integrity, Completion and Cementation TU Clausthal
Development of CO,-resistant materials (Projects Development of CO,-resistent cements
CSEGR, COSMOS; DBI-Freiberg, TU Clausthal) and steels (TU Clausthal)

Numerical investigations of CO,-Sequestration in
Geological Formations — Problem-Oriented
Benchmarks (Project: BENCHMARK, Uni Stuttgart)

Interaction of CO, with reservoir and caprocks
(Project CSEGR, BGR Hannover)

Cap rock integrity (Uni Karlsruhe)  Fluid-Wall-Rock Interaction (BGR Hannover) Modelling CO,-diffusion (Uni Stuttgart)



Start of Injection: 30 June 2008




Geological Cross-Section through
the subsurface near Ketzin

Surface

former gas storage site
(250 — 400 m depth)
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Forster et al. — 2006







Pilotproject CLEAN
CO, Large Scale EGR In the Altmark Natural-gas field

Altmark: 508 Mt

The Altmark Gasfield

Total potential in
depleted gas fields in D:

Second largest onshore
gasfield in Europa

Gas production:
206 billion m3 since 1969

Operated by Gdf-SUEZ EP

Is the only depleted gas
field which can store the
entire CO, emitted from a
large scale power plant
throughout it's life cycle

Data and figures by Gdf-PEG



Pilotproject CLEAN
CO, Large Scale EGR in the Altmark Natural-gas field

3 year period: (2008-2010)

Total injection volume: ca. 100,000 tons of CO.,.
Process:

capture of CO, from a pilot power plant “Schwarze Pumpe”
(operated by Vattenfall)

transport of the liquefied CO, by trucks to the Altmark

Injection into one compartment of the Altmark field to evaluate

the technical and economic feasibility of EGR and CO,-Injection
in the depleted Altmark gasfield

Evaluation of the complete CCS - chain
Capture-Transport-Storage on field scale

[



Pilotproject CLEAN
CO, Large Scale EGR in the Altmark Natural-gas field

The Vattenfall Oxyfuel pilotplant Courtsey by Vattenfall



Pilotproject COAST
CO, Aquifer Storage Technology

Gas conditioning, CO,-capture

Gasification WTA-Coal drying
/ e

Storage region

Air seperation

Power plant
Basic technology: IGCC
El. capacity: 450 MWy oo, 330 MW,
Net efficiency: 35 %
CO, 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

Status of RWE Power’'s IGCC CCS Project Courtsey by RWE-Power



Pilotproject COAST
CO, Aquifer Storage Technology

Gas conditioning, CO,-capture

Gas}fication WTA-Coal drying

Storage region

Air sepé'r'ation_\
Power-plant

Courtsey by RWE-Power

Chemistry & Geology, Well Modelling, Monitoring,
_ Geophysics .
Petrophysics Geomechanics Completion Simulation Environment







Thank you for your attention!!

For further information please contact:

www.geotechnologien.de
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