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Alstom and Clean Power
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Use of Energy
−

 
Consumer behaviour

−
 

Efficient appliances and buildings
−

 
Energy management

 
/ Smart Grid

•
 

Technology Mix 
−

 
Nuclear 

−
 

Renewables 

•
 

Production Efficiency 
−

 
Fuel Preparation/Retrofit

−
 

New generation plants

•
 

Carbon Capture and Storage 

Alstom 
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Source: Alstom Power Systems analysis



The Technology is Working 

Short-listed for European Energy Programme for Recovery funding

We Energies Pleasant 
Prairie 

USA -

 

5 MWth

 
Chilled Ammonia -

 

Coal

Total Lacq 
France -

 

30 MWth

 
Oxy -

 

Gas/Fuel

EoN Karlshamn 
Sweden -

 

5 MWth

 
Chilled Ammonia -

 
Fuel/Gas 

Vattenfall Schwarze 
Pumpe 

Germany -

 

30 MWth

 
Oxy -

 

Lignite

Vattenfall 
Jänschwalde 

Germany -

 

250 MWe

 
Oxy -

 

Lignite

Dow Chemical Co. 
USA, West Virginia 
Advanced Amines

AEP Mountaineer 
USA -

 

30 MWth

 
Chilled Ammonia -

 

Coal

Study / Engineering

PGE Belchatow 
Poland –

 

260 MWe

 
Adv. Amines -

 

Lignite

Statoil Mongstad 
Norway -

 

40 MWth

 
Chilled Ammonia -

 

Gas

Operating/Commissioning

http://mariusostrowski.files.wordpress.com/2008/09/eu_flag.jpg
http://mariusostrowski.files.wordpress.com/2008/09/eu_flag.jpg
http://mariusostrowski.files.wordpress.com/2008/09/eu_flag.jpg


Main Partnerships & Projects Portfolio

CHILLED 

AMMONIA

OXY COMB

5 MWth

30 MWth
>200 MWe

5 MWth

40 MWth

30 MWth

250 MWe

Pleasant Prairie (US) - Coal 

Mountaineer (US) - Coal
Northeastern (US) - Coal

Karlshamn (Sweden) - Gas  

Mongstad (Norway) - Gas

Schwarze Pumpe (Germany) - Coal 

Jänschwalde (Germany) 

200 MWeTransalta (Canada) - Coal

Feasibility Study

ADVANCED 

AMINES

Joint Development Partnership 

Belchatow (Poland) - Coal 30  MWth
>150  MWe

30 MWtLacq (France) - Gas

Pilot Plants in Commissioning / Operation



Post-

 
Combustion

Oxy-

 
Combustion

Progressive pipeline development depending on

 
validation of storage sites and regulation

Capture

Roadmap

Commercialisation

Commercialisation

Progressive development (ramp-up of saline aquifers) 
depending on validation of storage sites and regulation

Storage

EU, US, 
Australia

2010 2015 2020 203020252005

First of its kinds

Transport

CCS Deployment Roadmap

Local projects, Demo 
and EOR

EOR + validation of 
storage sites

Pilot / Demo

Pilot / Demo

First of its kinds

EU, US, 
Australia

Commercialisation by 2015 is achievable



Capture
Transport
Storage

Several projects are 
operational (e.g., 
Weyburn (Canada)). 
EU has limited EOR 
potential 

US has existing 
CO2

 

pipeline 
network of more 
than 5000 
kilometers

Potential future 
breakthrough 
technologies

Component 
technologies are 
mature; integrated 
platform to be 
proven

Sleipner (Norway) 
field has been 
operational for 
around 10 years

Have been used 
for seasonal gas 
storage for 
decades

First projects 
are coming 
online now

Chemical looping Oxy-Combustion

Saline 
aquifers

CO2 -EOR
Transport Off- 

shore
Transport On- 

shore

Membranes
Post-Combustion

CO2 -EGR

Depleted oil 
and gas fields

Concept Concept Lab testing Lab testing DemonstrationDemonstration Commercial Commercial 
refinements neededrefinements needed CommercialCommercial

Antisublimation Pre- 
Combustion

High surface solids, enzyme,algae, solid 
absorbent
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Status of CCS development

Adapted

 

from

 

McKinsey



Clean Coal deployment needs regulatory certainty and public 
acceptance as soon as possible

Acceptance

2010 2015 2020 203020252005

Regulatory and Acceptance Challenges

 

Uncertainty over regulatory drivers for CCS (CO2

 
price…)

Capture 
Transport 
Storage

June 2011:

 

Deadline for 
implementing CCS 
Directive

Regulation

Storage

Capture

Transport
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Financial challenge:  Economics of CCS

Source: McKinsey & Company “CCS –

 

assessing the economics”

 

for the cost numbers; policy implications drawn by ZEP

Public funding required at demo phase and
 

early commercial 
deployment

Demonstration

 
phase (2015)

Early 
commercial 

phase (2020+)

Mature 
commercial 

phase (2030+)

€/tonne CO2

Estimated cost of 
CCS

Carbon price forecast
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Funding schemes 
(EEPR, NER) but 
enough to get us 
over the “bridge”

 

to 
commercialisation ?
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CCCS costs
 

lower
 

than
 

other
 

clean power
0
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Europe needs to invest €35bn a year on clean power 
plant up to 2020.   CCS only €1bn of that. 

Source: IHS Cambridge Energy Research Associates.
90901-7
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Clean Technologies 
breakdown

Average Annual 
Investment Needs 

2009-2020 

Billion 
Euros
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