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CCS & Vattenfall´s climate vision
Carbon Capture and Storage as a contribution to Vattenfall´s climate
protection goals
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Vattenfall´s climate vision
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Vattenfall´s climate vision

„Vattenfall takes the lead in the combat against climate change. Our
vision is that our power production will be carbon neutral by 2050”
Lars G. Josefsson, CEO & President Vattenfall AB in Brussels (September 30, 2008)
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World is dependent on fossil fuels

The World depends and will 
continue to depend on fossil fuels 
for a long time for its energy supply, 
even though utilisation of renewable 
sources will increase. 

Fossil
66,1%

Hydro
16,1%

Nuclear
15,7%

Other
2,1%
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Vattenfall power generation

“Coal is not a problem –
the emitted CO2 is the 
problem.”

Lars G. Josefsson, 
President and CEO 
Vattenfall Group

“Coal has a future – CO2

emissions don’t”

Toumo Hatakka, CEO 
Vattenfall Business Group 
Central Europe

Vattenfall CO2 emissions 
84,5 million ton in 2007

2007
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What we most agree on

TODAY

The world is dependent on fossil 
fuels for its energy supply

CO2 emissions must be reduced for 
us to tackle climate change 

TOMORROW

Energy supply must be “fully” 
based on renewable energy 

sources

How long will/could/may it take?

How much will/could/may it cost

Who/what are the drivers?

Consequences of doing 
nothing/too little/too slow
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Reduction of carbon dioxide emissions

The emissions of CO2 from Vattenfall’s power 
plants have been dramatically reduced since 
1990.

The main part of the reductions is due to 
measures in Germany, where efficiency has 
been improved, and some power plants have 
been shut down.

Vattenfall target: 
carbon neutrality by 2050 

We cannot reach a 100% reduction without 
CCS, but CCS is not enough !
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Vattenfall’s three strategies for CO 2 emissions reduction

1. Increased efficiency in our existing power generation. 
• new turbines in hydro power plants
• higher output in nuclear power plants, Ringhals and Forsmark
• Increasing efficiency in coal fired power plants (e.g. through 

predrying of lignite etc.)

2. More renewable power generation
• Lillgrund Wind farm 
• alpha ventus test field 

3. CCS
• Pilot plant in Schwarze Pumpe
• Demonstration plants in Jänschwalde and Nordjylland
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Future options – keep them all open
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Vattenfall's project on CCS

What is actually happening?
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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   

Roadmap to realisation

2001 2008
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Vattenfall’s CCS-project

Test rigs

Brandenburg Technical University 

Chalmers - Gothenburg

Dresden Technical University

Hamburg-Harburg Technical University

IVD Stuttgart

Pilot plant

Schwarze Pumpe

Demo plants

Mongstad

Northern Jutland

Jänschwalde

Commercial concepts

Vattenfall’s CCS-project
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Vattenfall's project on CCS

Oxyfuel Pilot plant in Schwarze Pumpe
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The Oxyfuel-method
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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   

Roadmap to realisation

2001 2008
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Vattenfall’s Oxyfuel Pilot plant in Schwarze Pumpe

Groundbreaking ceremony May 2006

Inauguration September 2008
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The Oxyfuel pilot plant

Boilerhouse

Fluegas Desulphurization

Electrostatic Filter

CO2 plant

Fluegas Cleaning
Air Seperation Unit 
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View of Construction site (Summer 2006)
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Delivery of the combustion chamber (September 2007)
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Delivery of CO 2 tanks (September 2007)
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The Pilot Plant in October 2008 
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The Pilot Plant in October 2008
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Vattenfall`s Project on CCS 
Oxyfuel Pilot Plant and the Altmark Project

OXYFUEL PILOT PLANT

Descr.:World´s first pilot plant with CO 2-separation, 
working on the Oxyfuel process

EGR-PROJECT ALTMARK

Descr.: cooperation project of VATTENFALL&GDF 
SUEZ on CO2-transport and storage research at a 
Natural Gas Field + Enhanced Gas Recovery tests

project place: Salzwedel(Altmark) / Saxony-Anhalt

start up: comissioning approx. 2nd quarter 2009
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CO2-Storage Capacities
Natural gasfields in Eastern Germany (left) / Saline Aquiferes in Germany (right)

Ketzin (near Potsdam)

Project CO2-Sink

Altmark / 
Salzwedel
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CO2-Transport to the Altmark region

BASIC FACTS

• CO2-Transport via trucks (Vattenfall-branded) 

• ca. 7 - 9 trucks per day
(per truck ca. 22 t CO2 as an
low temperatured liquid                                
under high pressure)

• category: hazardous material               
transportation

• route: ca. 350 km
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Vattenfall's project on CCS

Demonstration plants
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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   

Roadmap to realisation

2001 2008
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What is a Demonstration plant?

• Link between Pilot scale (30MWth) and Full scale (up to 1000 
MWe) => ~ 300 MWe

• In the Pilot plant, the technology itself is validated, whereas at 
Demo scale the financial abilities are proven

• Recently Vattenfall has decided to                          investigate
two different CCS Demo                              cases 
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Nordjyllandsværket and Vedsted structure

• Start with seismic investigations of 
the possible storage in Autumn 
2008. Test drillings 2009. 

• If feasible, Nordjyllandsværket in 
Aalborg will be equipped with 
capture technology, probably 
Postcombustion. 

• The CO2 will be transported the 30 
km distance in a pipeline

• Ready in 2013
• Nordjyllandsværket is the most 

efficient coal-fired power plant in 
the world

Vedsted structure
Volume 40 – 80 million tonnes CO 2

100% Postcombustion:
1 800 000 ton CO2 captured/year
Efficiency, condensing mode: 

47 -> 38 %
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Seismic investigations have started
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Jänschwalde power plant

• Both Oxyfuel and Postcombustion 
technologies will be investigated

• Jänschwalde today consists of 6 
blocks of 2 boilers and 500 MWe

generator each
• Fired with lignite from an open cast 

mine close by
• “Double-demo” when Block F is both 

retrofitted with PC and a new 
Oxyfuel boiler is added

• Demo plant ready in 2015
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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   

Roadmap to realisation

2001 2008
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CCS main challenges

• Engineering

– Develop commercial capture technologies

• Acceptance

– Earn acceptance for transport and storage

• Legislative

– Put legal framework in place

• Deployment incentives

– Investment in capture technology at power plants

– Investments in infrastructure (transport)
– Investments in storages



27.10.2008 | 34

Acceptance – Our reasoning

• There are risks involved with CCS – as with all power generation

• All risks are known and can be dealt with  
– Large volumes of liquid gas is known and established 

technology 

– No risks are neglected

– Worst case after injection: Leakage/seapage would give CO2
emissions to the atmosphere (much less than 100% of the 
injected amount) 

• Risks with CCS must be compared to risks with not introducing CCS. 
CCS-risks are much smaller than  

– Not doing anything (Business as Usual)

– Try other, unknown power generation
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What is needed now?

• Some more time for development, especially for capture 
technologies

• Price on CO2 emissions
– ETS
– Global/European CO2 tax

• Legal framework
– European law for transport and storage of CO2

• Time to build pipelines
• Time to build power plants
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Thanks for your attention! 


