POWER TO THE PEOPLE

The challenge of the CO2 balance

ALSTOM



The Alstom group:
Two malin activities, three sectors

Equipment & services Equipment & services
for power generation for rail transport

« Alstom Power Systems + Alstom Transport

* Alstom Power Service



CO, from fossil fuel combustion
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Coal generates 70% of the CO, emissions from power generation



Total worldwide CO, reduction requirements
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Evolution of power market
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Sustained growth driven by Asia and Fossil Fuels

* ALSTOM Long Term Market Analysis




Evolution of power CO, emissions
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China will add 4GT of emissions mainly due to power from coal

* |[EA World Energy Outlook 2007 — Reference scenario



Investment priorities
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« Demand Reduction T J.HNEL-;;{@.;‘I
— Consumer behavior IR R,
— Efficient appliances and buildings Iam ;Ejz”'

— Energy management

« Technology Mix
— Nuclear

— Renewables

 Production Efficiency
— Fuel Preparation/Retrofit
— New Plants

. ngybstgmlg ag:agg:s)ture and Storage

Source: Powe



Demand reduction <(25GE-

e Consumer behavior
— Policies
— Awareness

- Efficient Appliances & Buildings
— Energy saving appliances
— Smart control
— Stringent energy standards

 Energy Management
— Smart Grids
— T&D optimization
— NeoaaWatts — Peak load control
Power demand and growth are however coupled...

Source: Power Systems analysis
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Opportunities
. +200 GW by 2030 Bl I
« énot i ncluding capac

replacement

Challenges
- Political acceptance & permitting
 Lead times and finance

° Human resources

Source: Power Systems analysis
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Opportunities
« Hydro: + 700 GW by 2030
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. All other Renewables: s
+ 600 GW, from 2 to 9% share ! ——=—L

2005 2030

Challenges
« Grid compatibility and stability
 Energy storage

e Environmental constraints and
acceptability

Source: Power Systems analysis



Biomass and Fuel Preparatioq
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* Upto 20% CO2 avoided

» Retrofitable to existing coal plants

* Flexibility — low incremental cost Biomass Co-firing: - 20% CO,
 Most efficient use of biomass *ﬁ

o ‘.5 = v'r
Challenges 2 il
« Biomass logistics and availability Lignite drying Retrofit: - 10%

Cco,



Impact of Efficiency increase on emissions
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Production Efficiency: Retrofit <

Opportunities
« 10 % CO2 avoided

e Short lead times

- 60% of Carbon emitted by 2030 is from Plant Optimisation: -5% CO,
plants existing today
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Source: Power Systems analysis Boiler retrofit: -3% CO,
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Production Efficiency: New Plants <
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Opportunities

 Higher cycle temperatures

e Coal: from 32% to 50% saves 40%

CO2 emissions

e 060% of the 2030 installed base still to

be build
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 Power before efficiency leading to

Carbon stranded

Source: Power Systems analysis
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Coal Plant: >50% efficiency by 2020

NGCC Plant: >60% efficiency by 2020



CO, Capture and Storage

Opportunities
 Firm technology roadmaps
- Portfolio of technologies

« Retrofitable to existing and future
fossil fuel plants

Challenges

* Funding of first 20 large plants by
2015

« Transport and storage infrastructure

 Acceptance and framework

Source: Power Systems analysis

We Energies 5 MW Chilled
Ammonia construction

Vattenfall 30 MW Oxy-PC
construction



Realistic Reductions in the Power Sector
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This is not enough for the 450 ppm target...



Conclusions

 Other sectors have to increase their effort.

» 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.

« US and Europe must show leadership: fund early large-scale
CCS demonstration plants and change behaviour.

cCCS deployment wi |l | be a maj or 1 nc

—— This is URGENT |



Today we provide the cleanest air solutions
— for new plants

— for the installed base



