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CCS delivers 1/5 of the lowest-cost GHG reduction solut ion in 2050





Carbon Capture and Storage - CCS

1. Capture CO2 from fossil fuel (coal, gas, oil) 
and biomass before or after combustion

2. Compress CO2 into liquid form and 
transport in ordinary pipelines

3. Store  CO2 in a deep geological structure
in a safe and controlled manner

4. Monitor storage to ensure storage behaves 
as expected and to obtain ETS credit

Greatest challenges for CCS:
- cost of capture
- demonstrate safe storage



Post-combustion capture of CO2



Oxyfuel combustion capture



Chemical Looping Combustion



Vattenfall CCS roll-out – route to early commercial
Target:
• Reducing energy penalty
• Technology commercial by 2020 
• Capture cost of 20€/t

Pilot plant
Schwarze Pumpe

Demo plant
Jänschwalde

NJV3NJV3

MoorburgMoorburg

Polish PPPolish PP

Schwartze Pumpe 
Oxyfuel pilot plant

Buggenum IGCC 
pilot plant Magnum IGCCMagnum IGCC



CCS Capture Road Map

Test rig:
0.1 – 0.5 MWth

< €3 million

• Theoretical 
studies 

Conceptual 
investigations

• Research
• Basic principles
• Combustion 

characteristics 

Pilot plant:
30 MWth

€70 million 
Demonstration plant:
200 – 400 MWel

Commercial concept:
700 - 1000 MWel

• Demonstration of the 
process chain

• Interaction of 
components

• Validation of basic 
principles and scale-up 
criteria

• Long term 
characteristics

• Non-commercial

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

• Must be commercially 
viable incl. subsidies

• Competitive in the 
market at that time

• No subsidies 

2001 20202008 2013 – 2015 2004



Oxyfuel Pilot Plant at Schwarze Pumpe

» operating hours oxyfuel: 3.100
» operating hours air mode: 1.500 Investment: approx. € 70 million plus operating
» hours oxyfuel: 1.600 expanses of €10 million € p.a.
» captured amount of CO2: 1.400 t



Technical layout of CCS Demo Jänschwalde

CO2 compression

Flue gas cleaning

ASU

Oxyfuel boiler

Lignite drying

Post combustion 
capture

• 500 MWel unit

• 3 boiler concept

• Boiler F3 – new Oxyfuel

• Boiler F1 – retrofit with PCC



Process flow sheet CCS Demo Jänschwalde



Outlook for 2015

• Feasibility study finished by 
April 2009

• Planning process started in 
July 2009

• EU journal announcement for 
main components published 
in November 2009

• EEPR Grant Agreement  
signed December 2009

• Actual selection of potential 
bidders and completing of 
tender documents and 
specifications

• Investigation and exploration 
works at storage sites

• Planned commissioning by 
middle of 2015



Source: The EU GeoCapacity Project



CO2 Sources & Sinks

Source: The EU GeoCapacity Project



CCS development projects

Aalborg

Birkholz

Magnum
?
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Altmark

Moorburg

NJV3
Vedsted

Jänschwalde
Birkholz

Neutrebbin
?

?

Schwarze 
Pumpe

Power Plant

CO2 Storage

Ketzin Pilot



CO2 Storage Road Map

Storage Lab:
CO2 Injection 
kton-scale

• Theoretical 
studies 

• R&D ongoing 
injection projects 
(Sleipner, In 
Salah)

Conceptual 
investigations

• The Ketzin
project

• Research
• Basic principles

Pilot Storage:
CO2 injection 
100 kton-scale

Demo Storage:
CO2-injection 
Mton-scale

Commercial concept:
CO2-injection           
100 Mton-scale

• The Altmark project
• Demonstration of the 

process chain
• Validation of basic 

principles and scale-
up criteria

• Non-commercial

• The Vedsted & the 
Birkholz projects

• Long term 
characteristics

• Commercially viable incl. 
subsidies

2001 20202009 2014 – 2015 2004

• Competitive 
in the market 
at that time

• No subsidies 

Altmark



Potential storage sites in Germany

Applied for exploration area
Neutrebbin

Applied for exploration area
Birkholz-Beeskow

Site demonstration 
power plant Jänschwalde

Site pilot plant 
Schwarze Pumpe

Site for CO2SINK project Ketzin
Potsdam

Berlin

Cottbus

Applied for site planed 
EGR-project Salzwedel

Brandenburg

Sachsen

Sachsen-Anhalt

Salzwedel

Schwarze Pumpe



Altmark Option: Storage in depleting gas field

Estimated storage
capacity at Altmark: 508 

mega tonnes

Distance: 300+ km

Transport by  tanker 
truck or pipline

PP



Birkholz – contour map



Public outreach activities

Website: www.vattenfall.de/ccs

Brochures
Public meetings
Exhibitions
Information Centre
Expert Presentations
School visits
Pilot plant tours
Documentary film (in progress)
Rovering exhibition and direct mail shot



Beeskow information centre



Beeskow – school class & public meeting



Highly efficient coalHighly efficient coal --fired power block:fired power block:

47% efficiency,  411 MW 47% efficiency,  411 MW ee

PostPost --combustion capturecombustion capture

1.8 1.8 –– 2.0 million tonnes of CO2.0 million tonnes of CO 22 per annumper annum

Implementation year 2020 or beyondImplementation year 2020 or beyond

’Nordjyllandsværket’ by the city of Aalborg

The CCS Denmark project

Geological storage option Geological storage option 

in deep saline aquiferin deep saline aquifer



Carbon negative CCS: 30% biomass co-firing

Coal

630.000 tonnes

CO2 storage

2,0 million tonnes

Fossil (net) CO 2: 
-0,5 million tonnes

Biomass

450.000 tonnes
Electricity

2.187 GWh

Heat

3.461 TJ



Towards CCS Readiness - CHP Plant Moorburg Hamburg



By:
K. Zinck-Jørgensen

Representing: GFZ, Shell, SLB and GEUS

Thank you Thank you 


