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The Alstom Group

A worldwide leader in its activities

Total orders 2008/09:
€ 24.6 bn

N°1 in hydro
power

N°1 in integrated
power plants

N°1 in high speed and
very high speed trains

N°1 in conventional
nuclear power island

Recent acquisition
of wind power

N°1 in urban transport
(metros and trams)

N°1 in air quality
control systems
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N°1 in services for
electric utilities




Alstom’s answer to CO, challenges
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Technology Mix

Nuclear
Renewables

N° 1 hydro
Tidal

Wind and geothermal

N° 1 nuclear
(conventional islands)

& biomass
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Production Efficiency

Efficiency: Plant
optimisation & retrofit

- Fuel Preparation/Retrofit
- New generation plants
- Energy management

e Carbon Capture and Storage

First CO, capture demo
plant in the world

Alstom offers a portfolio of solutions
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Status of CCS development

Concept Lab testing Demonstration Commercial Commercial
refinements needed

Potential future )
breakthrough Component Several projects are

technologies First projects technologies are operational (e.g.,

are coming mature; integrated Weyburn (Canada)).
online now platform to be EU has limited EOR
proven potential
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Transport & Storage

US has existing
Sleipner (Norway) Have been used CO, pipeline
field has been for seasonal gas network of more
@ Capture operational for storage for than 5000
@ Transport around 10 years decades \ kilometers |
O Storage

Source: Adapted from McKinsey

© ALSTOM 2009. All rights reserved. Information contained in this document is provided without liability for information purposes only and is subject to change
without notice. No representation or warranty is given or to be implied as to the completeness of information or fitness for any particular purpose. Reproduction, use
or disclosure to third parties, without express written authority, is strictly prohibited.



CO, Capture Solutions within Alstom

Power Plant with CO,, capture

|
! ! !

Post-combustion Oxy-combustion Pre-combustion

(New + retrofit) (New + retrofit) (New only)

Source: Vattenfall

Solutions developed by Alstom

CCS must be also applied to the installed base
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Main Partnerships & Projects Portfolio

Advanced
Amines

Chilled
Ammonia

Oxy-
combustion

Belchatow (Poland) — Lignite >250 MWe
Archer Daniels Midland (USA) — Coal
| Karishamm (Sweden) —OifGas || 5w
[ Wouniaineer(US) CoaT T | sswe
Mongstad (Norway) — Gas 40 MWt
Mountaineer (US) — Coal 235 MWe
TransAlta (Canada) — Coal 200 MWe TransAlta
30 MWt
30 MWt
15 MWt aesh
Janschwalde (Germany) — Lignite Feazs?t?ili'\t/\l/ws?udy
[ 6 Pilots in commissioning/operation [ Tests completed
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Alstom activity on 12 major demonstrations

Vattenfall Schwarze Pumpe

Germany - 30 MWth
Oxy - Lignite

EoN Karlshamn
Sweden - 5 MWth
Chilled Ammonia - Fuel

Dow Chemical Co.
USA, West Virginia

Advanced Amines - Coal

AEP Mountaineer
USA - 58 MWth
Chilled Ammonia - Coal

Total Lacq
France - 30 MWth
Oxy - Gas

Alstom BSF Windsor
usS - 15 MWth
Oxy - Coals

PGE Belchatow
Poland — 260 MWe
Adv. Amines - Lignite

Statoil Mongstad
Norway - 40 MWth
Chilled Ammonia - Gas

Archer Daniels Midland
USA, lllinois
Advanced Amines - Coal

Vattenfall Janschwalde

Germany - 250 MWe
Oxy - Lignite

Transalta
Canada - >200 MWe
Chilled Ammonia - Coal

AEP Mountaineer
USA — 235MWe
Chilled Ammonia - Coal

o aLsto Selected for receiving EEPR funding
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Selected by Alberta and Federal
20 o Ganadian fundin

Dt pspose. meprouution, use

Selected by US DOE to receive CCPI
Round 3 funding
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Focus on Belchatow project

Technology Demonstration Program

«  MOU between Alstom and PGE
Elektrownia Belchatow, for a large CCS
facility

Belchatow Power Plant

Host facility 850 MW lignite unit under
construction

Greater than 1.8 million tonnes CO,
captured per year

Detailed engineering to start in January
2010

Operational in end 2014/early 2015

Selected for receiving EEPR funding
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CCS: The Roadmap

2005 2010 2015 2020 2025 2030

Capture

Post- Pilot / D Large-scale Pre - T
SorEE ilot / Demo commertig ommercialisation

Oxy- : Large-scale Pre- D
Serls ten Pilot / Demo commercis Commercialisation

Transport

EU, US, Local projects, Demo Progressive pipeline development depending
Australia and EOR on validation of storage sites

Storage

EU, US, EOR + validation of
Australia storage sites

Ramp-up of saline aquifer storage

CCS will be fully commercial in 2015
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lllustration of a CCS retrofit of a USC PC

Average emission factor of a PC USC capture-ready retrofitted
with 90% capture and a CCGT without capture

CCS Retrofit on CCS- CCGT w/o
kgCO,/MWh ready PC SC better CCS II:Jetter

800

'PC with CCS

600 -

400 - | CCGT
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Years after CCS retrofit on PC SC

Note: Considering a 40 years lifetime for PC and similar operation mode before and after CCS retrofit
Source: Alstom Analysis

PC USC retrofitted with CCS before 16 years of operation has lower CO,
emission factor on its total lifetime than a CCGT without CCS
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Reality check — CCS-ready in the EU

European Union

« Scope: All combustion plants >300 Mwe (coal and gas)

 Requirements:

- Assessment of availability of suitable storage sites and technical and
economical feasibility of CO, capture and transport

- Suitable space for future CO, capture system if conditions are met

* In addition, the UK has proposed to require, for all new coal-fired plants, to
demonstrate CCS on at least 300MW of net capacity or 400MW of gross
output and to retrofit CCS to the whole plant within 5 years of 2020

Europe is leading the CCS-ready way, let’'s do it!
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Addressing CCS Ready

CO, Transport and Storage Readiness Solutions

Alstom and Schlumberger combines their expertise to assess the CCS-

readiness of power generation projects. Benefits are:
» Anticipate emerging requirements in the world, already Pre-requisite for permitting in EU
» Facilitate investment decisions and mitigate risk of carbon-stranded assets
» Optimize techno-economic options for future CCS conversion

Transport and storage also have to be addressed
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Conclusions

* Reducing CO, emissions from the Power sector is an absolute need

« A portfolio approach is needed: Renewables, Nuclear, Efficiency and
CCS. Alstom provides all these solutions

* Retrofitable CCS technologies are a must to have

e Large-scale demonstration are key to demonstrates a competitive
technology to capture CO, and Alstom’s partnerships and
demonstration projects are on the path for full-scale commercialisation
of CO, capture technologies

« CCS-Ready Power plants are an absolute need, and demonstrate that
the usage of local, cheap and abundant lignite resource can be
compatible with the aim at limiting sharply CO, emissions

Alstom is fully committed to provide solutions for Clean Power production
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