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Siemens Solutions for Post-Combustion Carbon SIEMENS
Capture
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Comprehensive Portfolio and Services: SIEMENS
from Primary Energy to Power Distribution
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Siemens Energy Sector —
Answers for Energy Supply

Energy Products and Solutions - in 6 Divisions
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Siemens Preferred Solutions for CO, Capture
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Gasification technology with multi-fuel capability for ~ Scalable market introduction, Demo plants with
new power plants slipstreams, minimize upgrade risk in process trains
= Technology “ready for implementation” = Enhancement potential for solvents, scrubbing

_ , , process and for integration into the power plants
= Alternative route for chemical / fuel production,

hydrogen economy = For retrofit and new fossil fired power plants
= Mastering higher technological and contractual = Siemens develops process based on amino acid
complexity with “Siemens phased project salt formulations and has established partnership

for agueous ammonia process

execution offer”
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Siemens Scrubbin Prcess Post-Combustion Carbon Captl;e
Siemens Fuel Gasifier Siemens IGCC in Puertollano (E) Test Lab Plant Design

Siemens solutions ready for implementation in

upcoming CCS demonstration projects
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Siemens Competencies for Fossil Power SIEMENS
Generation with Carbon Capture

Eashhbidaine Steamuhtidsine chemical Envirenmenital
EASIHERS
Generators Generators Englneerlng Serwces

Siemens provides key components and systems
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Siemens Environmental Systems & Services SIEMENS
Products Cover Most Types of Flue Gas Emissions

Flue Gas Desulfurization (FGD)
= Dry FGD
= Mercury Control
= Wet FGD
= Wet ESP
Electrostatic Precipitators (ESP)
= HaRDE
= VIGR
Fabric Filters (FF)
» Pulse Jet
= Cartridge
= Reverse Air
NO, and Ancillary Products
= SNCR
= SCR Services

Siemens is already a strong partner for flue gas cleaning

and now widens the scope with CO, capture
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Siemens Post-Combustion Carbon Capture SIEMENS
Technology for Steam Power Plants

Siemens Post-Combustion
Tec@logy Develepment
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Amino Acid Salt is the Basis of Our Solvent
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HNT Ammonia
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* No thermodynamic
solvent emissions
Not flammable

Not explosive

No odor

No inhalation risk

» Low degradation

SIEMENS

No Vapor Pressure
Chemically Stable

Naturally Present

Amineraeciasiane
plelitirellly grgsient

» Biodegradable

* Nontoxic

* Environmentally
friendly

Solvents based on amino acid salts are economic,

have low environmental impact and are easy to handle
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Siemens Lab Plant for CO, Capture Tests at SIEMENS
Frankfurt Hoechst Industrial Park
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Siemens Energy runs a fully automated: lab plant

for CO,, capture for 24/7 operation
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Siemens Post-Combustion Capture Process SIEMENS
Current Development Status

Non-CCS reference plant:

+ SSP5-6000 (800 MWel,
1112°F/1130°F/270 atm)

* Hard coal

» Net efficiency 45.7% without
CCS

i
CO, concentration 99%
pressure 200 atm

194-221°F

104-113°F

248°F

' 2.6 MBTU /ton CO, captured,

approx. 40 % of LP steam

’e approx.

The efficiency is approx. 9.2%-pts. Iower than the reference

hard-coal fired power plant, including CO;, compression (200 atm)
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Major Next Steps on the Way to a Full Scale Post- SIEMENS
Combustion Demo Plant

= Post-combustion capture is preferred solution for retrofits of coal fired
power plants, application for CCPPs under development

= Scalable market introduction with “slipstream demo projects”, one train
up to 130 MW (absorber diameter approx. 12 m)

= Multi-train concepts for full scale post-combustion capture plants

2008 2009 2010 2011 2012 2013 2014

Feed back into
planning process

Siemens Post-Combustion Technology ready for implementation

In demonstration projects
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ECO, Carbon Capture Solution SIEMENS
Collaboration between Powerspan and Siemens

Siemens Scope
Absorber Design/Supply
Process Mechanical Scope
Detail Design/Purchase/Supply

Powerspan Processes
ECO-SO, Only
ECO for NOx, SO, & Hg
ECO, for CO, Capture Process

Powerspan Status
ECO Ready for Commercial
Awards
AMP Ohio to utilize
ECO, — Pilot Unit operational

Summer 2008

Feed Studies
First Energy Burger
NRG Indian River
Basin Antelope Valley
Basin NextGen

CO, Demo MOU'’s

. 125 MW Size

Powerspan Alliance NRG Texas

Burger Commercial Unit - 50 MW (Feb 04) 228l el s Vel Oy
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Siemens CO, Compression Solutions: SIEMENS
Machine and Drive Combinations

Gear-type

- Up to 200 atm
- 8 Compression Stages

Gear-type +
Vertical Split Single Shaft

- Up to 300 atm

Horizontal +
Vertical Split Single Shaft

- Up to 305 atm

Gear-type + Pump
- Up to 305 atm

Electric Motor
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Capture Ready Requirements

Exhaust ducts Flue gas fan

* consider Ap from CO  upgradeable design
absorption unit H;ﬂ * or additional space for

* |later flue gas connection to installation of second
capture unit (T-branch) fan downstream o F

0

VY

SIEMENS

ll—_ll

_9
\
FGD Air heating
« either consider capacity Optional: space for
extension in column design installation of heat
* or provide space for exchanger(s) for lowest
enlarged FGD unit grade heat utilization

Our offer proposal:
Integration of carbon capture unit into the

power plant

Cooling system
sufficient space for:

« additional circulation pumps
* service water system

« sufficient cooling capacity of

Raw water & cooling water
supply / Waste water

treatment
« sufficient space for enlargement
* secure water utilization rights

“Capture Ready / Retrofit Solutions” All measures defined - reference Siemens steam power

plant layout SSP5-6000
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Siemens CCS Solutions SIEMENS
Combining Know-How and Experiences

Power Generation

Chemical )] & Cls
Processing INELSHA

SIEMERSHOUIAPZINETS
frog) oracess davalogaent to lraleentiion gf CCS ofojeers
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Disclaimer

This document contains forward-looking statements and information — that is, statements related to future, not past,
events. These statements may be identified either orally or in writing by words as “expects”, “anticipates”, “intends”,
“‘plans”, “believes”, “seeks”, “estimates”, “will” or words of similar meaning. Such statements are based on our current
expectations and certain assumptions, and are, therefore, subject to certain risks and uncertainties. A variety of
factors, many of which are beyond Siemens’ control, affect its operations, performance, business strategy and results
and could cause the actual results, performance or achievements of Siemens worldwide to be materially different from
any future results, performance or achievements that may be expressed or implied by such forward-looking
statements. For us, particular uncertainties arise, among others, from changes in general economic and business
conditions, changes in currency exchange rates and interest rates, introduction of competing products or technologies
by other companies, lack of acceptance of new products or services by customers targeted by Siemens worldwide,
changes in business strategy and various other factors. More detailed information about certain of these factors is
contained in Siemens’ filings with the SEC, which are available on the Siemens website, www.siemens.com and on
the SEC’s website, www.sec.gov. Should one or more of these risks or uncertainties materialize, or should underlying
assumptions prove incorrect, actual results may vary materially from those described in the relevant forward-looking
statement as anticipated, believed, estimated, expected, intended, planned or projected. Siemens does not intend or
assume any obligation to update or revise these forward-looking statements in light of developments which differ from

those anticipated.

Trademarks mentioned in this document are the property of Siemens AG, it's affiliates or their respective owners.
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