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Alstom Group
Two sectors

37%
Transport

5.5 € bn

Employees by Sector

66%

34%
Transport

26,500

Orders by Sector

Power
9.4 € bn

63%
5.5 € bn 66%

Power 
50,000

N°1 worldwide in:

in high speed 
and very high speed

N 1 worldwide in:  
integrated 

power plants
air quality

control systems
hydro 
power

services for 
electricity utilities

N°1 worldwide 

• Presence in the South Africa for more than 100 yearsPresence in the South Africa for more than 100 years

• Leading provider of Power Generation
• 80% of the installed turbine generator capacity and 30% of boiler
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80% of the installed turbine generator capacity and 30% of boiler 
capacity is manufactured by Alstom
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Global installed base per technology
Installed Base 2008 Future Installed base 2030  

3%

Hydro

Wind Tide & Wave
Geothermal
Solar

Wind
6%-2%

20%

8%

Hydro

Nuclear
Steam48%

17%

Wind

Hydro
3%

Steam18% - 9%
38% - 24%

GT plant
21% 6%

Nuclear GT plant
26%

Biomass/ waste3%

EuropeChina

Status @ end 2008 
4775 GW

Europe

7%

China
Middle

East AfricaRest of Asia17%

17%Europe 28% 18%
35%

7%North America
18%

Latin America

Rest of Asia
17%

Middle
East Africa

7%

North America
25% Latin America

6%
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Non CO2 technologies could account for 50% of global installed base
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Alstom CO2 strategy

Alstom is the world leader in clean integrated solutions

Emissions CO2

Wind solar and

N° 1 hydro

Emissions CO2
(Gt/y)

Technology 
Mix

Wind, solar and 
geothermal

N° 1 nuclear
(conventional 
islands)

Efficiency

CCS

Efficiency: Plant 
optimisation & 

islands)
& biomass

retrofit

First CO2 capture 
demo plant in the 
world

2005 Ref 2030 
1000 ppm 

+6oC

Stabilize 
emissions 
550 ppm 

+30C

Needed 
path 

450ppm 
+20C max
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Technologies adapted to all energy sources
Av.market share 04-08%

Gas Coal Oil

9% 10%

Hydro Nuclear (Conv. Island) Wind
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Pump storage: an efficient way of storing 
large quantity of energy

Maximum  dam levelMaximum  dam level Maximum dam levelMaximum dam level

Energy transfer Minimum levelMinimum levelMinimum levelMinimum level

Global cycle efficiency ~80 %

gy Minimum levelMinimum levelMinimum levelMinimum level

Upper reservoir

Turbining Mode
(Power generation)

Pumping Mode
(Power storage)

Lower reservoirUnderground
Power 
Plant

Ancillary services:
- Frequency and Voltage Regulation
- Reserve capacity (Spinning or still)
- Synchronous condenser modes
- Black start capability

Tubatse Pumped Storage 1.5 GWe capacity = 7.8m tons per year 

© ALSTOM 2010. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be relied on that it is complete or correct or will apply to any 
particular project. This will depend on the technical and commercial circumstances. It is provided without liability and is subject to change without notice. Reproduction, use or disclosure to third parties, without 
express written authority, is strictly prohibited.

Alstom's submission to IRP 2010_MB - 20100607 - P 9

p g p y y
CO2 avoided



Tidal: a clean and natural source of energy

• Potential up to 100TWh of electricity 
worldwide (consumption equiv. 20 
Million people)Million people)

• Clean, natural, non invasive

• No greenhouse gases

• 100% predictable and inexhaustible00% p ed ctab e a d e aus b e

Under development 
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Wind onshore: energy potential from wind

Planned wind capacity approx 250 MWe = 1.3m tons CO2 avoided
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Potential wind capacity far greater – requires back up capacity 



Solar: an untapped Energy Source

Alstom enter Solar market
• Stake acquired in BrightSource Energy Inc
• Specialist in tower based thermal plants
• Highest levels of solar efficiency
• Complimentary partnership of technologies and skills

Planned solar capacity approx 200 MWe = 1.0m tons CO2 avoided
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Potential solar capacity far greater



Biomass co-firing: significant potential to 
reduce CO2 emissions

Potential of biomass  

• Up to 20 % CO2 avoided 
R t fit bl t i ti l l t• Retrofitable to existing coal plants 

• Flexibility – low incremental cost
• Biomass combusted in highly efficient 

boilers

• DRAX- UK’s largest coal fired plant – 4GW
• 1.5 million tons/year biomass co-firing at 10% 

heat input
• 400 MWe of green power
• 2 million tons/year CO2 avoided

F ll C i i d l 2010• Fully Commissioned early 2010

Potential to retrofit all existing power plant
Utilising existing assets Quick solution to meet renewable energy targets
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Nuclear conventional island: ARABELLETM

• The world’s largest steam turbine in operation and in construction – 1,750 MWe

Credits to EDF

• 4 units in commercial operation
• 250’000 Operating Hours with 99.97% Reliability
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Planned nuclear capacity 10.5 GWe = 54.6m tons CO2 avoided



Alstom CO2 strategy

Alstom is the world leader in clean integrated solutions

Emissions CO2

Wind solar and

N° 1 hydro

Emissions CO2
(Gt/y)

Technology 
Mix

Wind, solar and 
geothermal

N° 1 nuclear
(conventional 
islands)

Efficiency

CCS

Efficiency: Plant 
optimisation & 

islands)
& biomass

retrofit

First CO2 
capture demo 
plant in the world

2005 Ref 2030 
1000 ppm 

+6oC

Stabilize 
emissions 
550 ppm 

+30C

Needed 
path 

450ppm 
+20C max
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Production Efficiency – Existing Plant

Retrofit

Plant Optimisation: -5% CO2 Turbine retrofit: -5% CO2 Boiler retrofit: -3% CO2

Average Age in-Service
Eskom Plants

60% of Carbon emitted in 2030 will come from today’s installed base

Tutuka

Duvha

M at la

Kriel

Hendrina

Arnot

Camden

• Increased cycle efficiency 
• Increased capacity avoiding need to build 

additional capacity

0 5 10 15 20 25 30 35 40 45

M ajuba

Kendal

M at imba

Lethabo

Years

• Extended utilisation of existing assets
• Reduced CO2, NOx & SOx emissions
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Obligation to retrofit under IRP – could materialise ~ 2,330 MWe



Alstom CO2 strategy

Alstom is the world leader in clean integrated solutions
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Alstom CO2 capture technologies

Power Plant with CO2 capture

Pre-combustion
(New only) 

Post-combustion Oxy-combustion
(New + retrofit) (New + retrofit)

Source: Vattenfall

Solutions developed by Alstomp y

• CCS will be commercially available - 2015
• CCS capturable CO2 in South Africa ~ 240m t/yr

CCS must also be applied to the installed base

p 2 y
• Cost of electricity production (kw/hr) from Coal + CCS = similar to Nuclear

© ALSTOM 2010. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or should be relied on that it is complete or correct or will apply to any 
particular project. This will depend on the technical and commercial circumstances. It is provided without liability and is subject to change without notice. Reproduction, use or disclosure to third parties, without 
express written authority, is strictly prohibited.

Alstom's submission to IRP 2010_MB - 20100607 - P 18

CCS must also be applied to the installed base 



Alstom Power: leadership in Carbon Capture
Next waveOperating

Vattenfall Schwarze Pumpe
Germany - 30 MWth

Oxy - Lignite

Vattenfall Jänschwalde
Germany - 250 MWe 

Oxy - Lignite

AEP Mountaineer
USA - 58 MWth

Chilled Ammonia - Coal 

PGE Belchatow
Poland – 260 MWe Adv. 

Amines - Lignite

T t l LE N K l h St t il M t d TransaltaTotal Lacq
France - 30 MWth 

Oxy - Gas

EoN Karlshamn
Sweden - 5 MWth

Chilled Ammonia - Fuel

Statoil Mongstad
Norway - 40 MWth

Chilled Ammonia - Gas

Transalta
Canada - >200 MWe 

Chilled Ammonia - Coal

AEP Mountaineer
USA – 235MWe

Chilled Ammonia – Coal 

Dow Chemical Co. 
USA, West Virginia 

Advanced Amines - Coal

Alstom BSF Windsor
US - 15 MWth
Oxy - Coals
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Selected for receiving EEPR 
funding

Selected by Alberta and Federal Canadian 
funding

Selected by US DOE to receive CCPI Round 
3 funding



IRP 2010 – Regulation for all technologies
• IRP needs to create the right framework for investment
• Climate change

� Carbon taxes or
� Cap and Trade

• Highest levels of production efficiency – not just DSM
• Diversification of energy mix is essential

• Hydro 1.50 GWe = 7.8 mt/yr

The path to CO2 reduction

• Wind  0.25 GWe = 1.3 mt/yr
• Solar 0.20 GWe = 1.0 mt/yr
• Biomass 0.40 GWe = 2.0 mt/yr

N l 10 5 GW 54 4 t/

South Africa’s CO2 emissions could be reduced by ~ 78 6 mt/yr

• Nuclear 10.5 GWe = 54.4 mt/yr
• Coal (Retrofit) 2.33 GWe = 12.1 mt/yr
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South Africa s CO2 emissions could be reduced by ~ 78.6 mt/yr



Today we provide the cleanest air solutions
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− for new plants
− for the installed base



www.power.alstom.com


