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The Vattenfall Group

• Vattenfall is one of the major Energy companies in Europe

• Vattenfall sells almost 200 TWh electricity
– The main part is produced by hydropower, nuclear power, 

coal and natural gas.
– A smaller part is produced by bio fuels and wind power
– About 20 TWh is produced in combined heat and power 

plants

• Vattenfall also sell about 40 TWh heat 
– The main part is produced by bio fuels, coal and gas in 

cogeneration plants

• Vattenfall emits about 90 million tons of CO2 per annum
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Roadmap to realization of CCS

Conceptual 
investigations

• Theoretical
Research

Laboratory 
Test

• Research
• Basic 

principles
• Combustion

characteristics

Pilot
Plant

• Demonstration 
of the process 
chain

• Interaction of 
components

• Validation of 
basic 
principles and 
scale-up 
criteria

• Long term 
charac-
teristics

• Non-
commercial

Demo-
Plant

• Verification 
and  
optimization of 
the component 
choice, the 
process and 
reduction of 
risks

• Commercially 
viable incl. 
subsidies

Commercial 
Plant

• Competitive in 
the market at 
that time

• No subsidies 

2006                        2015                2020   
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Capture Technology Options

Three technologies 
seems capable to fulfil 
the primary target to 
2020. No “new”
technology can do 
that.

• All three largely contain 
known technology and 
components
•All need optimisation, 
scale up and process 
integration

Year
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Capture option: Oxyfuel

Why Oxy-fuel technology ?

We work with all three (four) 
technologies, but:

• Oxyfuel technology is the 
technology giving lowest 
costs at present

• It is suitable for coal and 
have relatively little 
development work left

• We can build on our good 
experience with present PF 
technology
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Location of the 30 MW Pilot plant

Schwarze Pumpe Power station
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Preliminary 30 MW Pilot Plant layout

Boiler

ESP

ASU
Flue gas 
cooler

Desulfurization

CO2
condensation

CO2-Process Plant

Ash siloCoal silo
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Time Schedule – 30 MW pilot test facility

2009 2010 20112005 2006 2007 2008

Planning for tender procedure

Permit planning

Detailed engineering

Commissioning

Erection

Operation
Ground Breaking

Permit achieved 21st Nov 2006
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CO2 Storage

• The 30 MW test facility 
produces CO2 of a very 
high quality

– It can be stored 
anywhere, or sold as a 
commercial product

– It is a product, not a 
waste

• Several pilot storage 
options are examined at 
present

– We anticipate to have a 
pilot storage ready, 
when considerable 
amounts of CO2 start to 
be producedInjection at flanks
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Time line – 300 MW Capture & Storage demonstration

Pre-feasibility 
study

¾ years

Feasibility study
1 ½ years

6 
Scenarios

1(3) 
Scenarios

Detailed 
engineering

1½ years
Order
Investment decision
Capture plant permit

06/2006

03/2007

09/2008

01/2012

06/2010

Pre-
planning 
1¼ years

Bidding 
phase   

½ years

01/2010

3 years of construction

A,B
E

Pre-feasibility 
phase

Site-screening
¾ years

Feasibility phase
Initial site charact.

1 ½ years

Planning phase 
Site design & 

Planning consent
1½ years

Investigation phase:
Site characterisation
Long-term risk ass. 
Baseline-monitoring

1¾ years

Bidding 
phase

C, D

3 years of construction
(production drilling, surface facilities)

Order
Investment decision
CO2 storage permit

Approval procedure
3¼ years (pipeline), 4 ½ years probably needed
2 years (storage), Actual time needed uncertain
1½ years (capture)

A = Early Consultations
B = Pipeline permit application submitted
C = Capture plant tenders sent out
D = Storage permit application submitted
E = Capture permit application submitted0 
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END

Thank You for 
Your attention
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