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Equipment & services 
for power generation

Equipment & services 
for rail transport

The Alstom group:
Two main activities, three sectors
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Total orders 2007/08: �  23.5 bn
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Technologies adapted to all major energy sources

Power
Present in all markets

Gas Coal

Hydro Nuclear (conventional part) Wind
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Innovation – a top priority

� Increasing R&D expenses 
to � 554 million (+ 21%) in 2007/08 

� Technical leadership evident 
in major programmes

/ Power: 7 partnerships for 8 pilot plants for 
CO2 capture (USA, Canada, Germany, 
France, Norway, Sweden), 

/ Transport: AGV, new Citadis tram, 
signalling

Innovative technologies
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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 

ADVANCED 

AMINES

Joint Development Partnership 

200 MWeTransalta (Canada) - Coal

Feasibility Study

Under Negotiations 30  MWth
>150  MWe

30 MWtLacq (France) - Gas
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CCS is happening today !

We Energies Pleasant Prairie - USA 
5 MWth - Chilled Ammonia – Coal

Statoil Mongstad – Norway               
40 MWth – Chilled Ammonia– Gas

TOTAL Lacq, France            
30 MWth – Oxy – Gas/Fuel

EoN Karlshamn – Sweden                       
5 MWth – Chilled Ammonia – Fuel/Gas 

Vattenfall Swartze Pumpe - Germany 
30 MWth – Oxy - Lignite

AEP Mountaineer - USA                   
30 MWth– Chilled Ammonia – Coal 
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Post-Combustion
Field Pilot at We Energies

Industrial pilot program

• Project participation through EPRI by over 35 US 
and international utilities

• Designed to capture over 1,600 kg CO2/hour 

• About 15,000 tonnes/yr at full capacity

• System commissioning completed

• Parametric testing commenced in early July; as of 
August 8th, successfully completed more than 400 
hours of operation

• Will provide data necessary to establish “proof of 
concept” 

Pilot 5 MW, start up in June 2008

Pleasant Prairie Power Plant (US)
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Post-Combustion
Field Pilot at E.ON Karlshamn

Industrial pilot program

• Designed to capture over 1,600 kg CO2/hr 

• About 15,000 tonnes/yr at full capacity

• Project schedule:

- Unit currently under construction 

- Commissioning Oct 08

- Testing before end of 2008

• Testing to continue into late 2009

Test bench 3D schematic

Karlshamn Power Plant (Sweden)
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Chilled Ammonia
Field Pilot at E.ON Karlshamn

Status end Aug 2008
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Validation Pilot at Mongstad Refinery (Norway)

AEP Mountaineer Station (US)

Demonstration and Validation program

• Designed to capture 100,000 tonnes/year

• Captured CO2 will be compressed and pumped into 
two wells on the plant property

• Commenced engineering Oct 07

• Project commissioning November 09

• European Test Centre Mongstad for flue gases 
from natural gas CHP plant and a refinery

• Test Centre designed to capture 100,000 
tonnes/year

Post-Combustion
Validation Pilots: AEP & STATOIL
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Post-Combustion
Commercial Demos: AEP & TransAlta

• Designed to capture 1.0 MM metric tonnes/year

• Targeting project commissioning before end of 2012

• Scheduled to commence operations sometime after 2012

• Designed to capture 1.5 MM metric tonnes/year

Validate the entire carbon capture and storage value chain at a commercial scale
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Post Combustion 
Amine Based Processes

Amine CO2 Capture is Proven

• Retrofitable 

• Installed on a few plants burning coal

• High energy demand for regeneration 

Exclusive Partnership with Dow Chemical

– Advanced Amines
– Improved Process

– Plant Integration
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Phase 2 – Univ. of Texas at Austin
J.J.Pickle Energy Research Center

Fixed test rig to screen and select most efficient amine solvents
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Phase 2A - Pilot Scale Testing
0.5 MW Pilot – Location TBD

Mobile test rig to test solvents in actual flue gas conditions
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Amine – Commercial Scale
After implementation
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Oxy-Combustion
Oxy-PC: Demonstration 30 MWth: Vattenfall

Source: Vattenfall

Main features

• 5,2 t/h solid fuel

10t/h oxygen

• 40 t/h steam

9 t/h CO2

• ALSTOM supplies the oxy-boiler and 
ESP

• Goal: validation and improvement

of oxyfuel process starting 2008

30 MWt Demonstration – Schwarze Pumpe, Germany
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Vattenfall Oxy-PC 30 MWt Lignite: Plant&Pilot view
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View on pilot building site

CO2-Plant Switchgear
Building

Air Separation Unit
Boiler

ESP

FGD

FG-Condenser

Inaugurated on September 9th 2008 !
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Oxy-Combustion
Oxy-Fuel: Demonstration 30 MWth: TOTAL Lacq

Source: TOTAL

Main features

• 40 t/h steam, 
240 t/day Oxygen

• 150,000 tons CO2 will be stored in 
a depleted gas field

30 MWt demonstration – Lacq, France

Demonstration/Validation program

• Oxyfuel process starting early 2009

• Retrofit of an existing boiler

First CCS plant with pipeline transportation & storage in Europe 
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Alstom CO2 Capture and Storage Roadmap

Local, limited EOR 
projects + Demo

2010 2015 2020 2030

Post-
comb.

Pre-
comb.

Oxy-
comb.

EU,US 
Australia

2025

Pilot / Demo Commercialisation

Ramp-up to full scale saline acquifer storage

Pilot / Demo

Progressive pipeline deployment,
depending on validated storage sites

Pilot / Demo Commercialisation

Commercialisation

Pre-commercial

2007

EOR + validation of 
storage sites

Transport

Storage

Capture

EU,US 
Australia

Pre-
commercial

Pre-commercial

Source: Power Systems analysis

2006

4 demos in 2008
+ 6 in preparation

10 to 12 Large-Scale projects are needed in EU by 2015 !

Current world-wide Alstom effort
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Conclusions

• A portfolio approach is needed: Demand reduction, Renewables, 
Nuclear, Efficiency, CCS.

• Retrofitable CCS technologies are a must to have.

• The world targets cannot be achieved without the participation of 
China & Rest of the World as early as 2020.

• Developped countries must show leadership: fund early large-
scale CCS demonstration plants and change behaviour.

• CCS deployment will be a major industrial challenge and …

This is URGENT ! 
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