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The Alstom Group
A worldwide leader In its activities

Total orders 2008/09:
€ 24.6 bn

N°1 in hydro N°1 in integrated
power power plants

N°1 in high speed and
very high speed trains

N°1 in conventional Recent acquisition
nuclear power island of wind power

N°1 in urban transport
(metros and trams)

N°1 in air quality N°1 in services for
control systems electric utilities
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Alstom activity on 11 major demonstrations ~ ALSTOM

I

Vattenfall Schwarze Pumpe
Germany - 30 MWth USA - 58 MWth Poland — 260 MWe Germany - 250 MWe
Oxy - Lignite Chilled Ammonia - Coal Adv. Amines - Lignite Oxy - Lignite

< - |
-

e = i

AEP Mountaineer PGE Belchatow Vatenfll Jaschalde

Y
~&

EoN Karlshamn Total Lacq Statoil Mongstad Transalta

Sweden - 5 MWth France - 30 MWth Norway - 40 MWth Canada - >200 MWe
Chilled Ammonia - Fuel Oxy - Gas Chilled Ammonia - Gas Chilled Ammonia - Coal

s . |

s ' s T e L) rl
e o LA |+ . L e .

Dow Chemical Co. Alstom BSF Windsor AEP Mountaineer

USA, West Virginia UsS - 15 MWth USA - 235MWe

Advanced Amines - Coal Oxy - Coals Chilled Ammonia - Coal
- IS TTIUAS = UU T yvyy = F S
o : . Selected by Alberta and Federal = Selected by US DOE to receive CCPI
Selected for receiving EEPR funding l*  Canadian funding == Round 3 funding

express written authority, is strictly prohibited.


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 ALSTOM
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[ 6 Pilots in commissioning/operation I Tests completed
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Lessons Learnt from Existing Projects ALSTOM

e Post-combustion and oxy-combustion work effectively:
90% capture and 99% purity rates

e Operator's commitment to coal in generation portfolio

* Importance of public acceptance: Schwarze Pumpe

* Public funding crucial: Transalta, Mountaineer, Belchatow
* Need for early clarity on transport and storage solutions

* Need for legal framework for storage
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Structural Challenges ALSTOM

« Bridging the cost gap: public funding
 Incentivising investments

* Legal framework, including for CCS-ready
e Transport and storage infrastructure

« Public acceptance
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Reducing costs and increasing benefits ALSTOM

e Costs will come down with:
- learning rate: capex down 12% when capacity doubles
- reduced energy loss
- economies of scale

- common transport and storage infrastructure

o €35-50/ mt CO2 by 2020 is realistic

* AQS precedent: capex/opex fell 30% In first 5 years
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Government / Industry Co-operation ALSTOM

 EU Zero Emissions Platform
 EU Funding Mechanisms

UK Competitions and CCS Levy
e European Industrial Initiative

 CIUDEN / Compostilla in Spain: pilot + demo combined
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Knowledge / Technology Transfer ALSTOM

* Public funding = obligation to share knowledge
v" Cost data
v Performance and process data
x Data which would allow reverse engineering

X Background IP

« Commercialisation plan (in EU)

Presentation Title - Presenters Initials - dd mmm yyyy P9

© ALSTOM 2010. All rights r ved. Info rmat ned in this document is d only. No representat vva i should be I ed on tha t t s complete t or will apply to any

nty is giv
p articular pr ] ct. This vv|||d p d n the techn I d ommerC|aIC|rcumt It p vided without lial blty d bj ect to h g e without n t . Repro on, use ordisl e to third parties, without
express written authority, is strictly prohibited.



Today we provide the cleanest air solutions
— for new plants

— for the installed base e\ LST@)M




ALSTOM
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