SIEMENS

Harry Morehead, Manager, IGCC Business Development

Presented at
Mcllvaine Hot Topic Hour
June 5, 2008




SIEMENS

Siemens AG

Divisions Former Groups

= |Industry Automation » Osram - TR0 En DIYES (Aelr)
= |ndustrial Solutions and

» Drive Technologies » [ndustry Solutions Services (1&S)
. . . = Siemens Building
» Building Technologies = Mobility Technologies (SBT)
= QOsram

» Transportation Systems (TS)

Oil & Gas Energy Service Power Generation (PG)

. .. Power Transmission and
Fossil Power Power Transmission Distribution (PTD)

Generation Power Distribution Industrial Solutions and

Services (I1&S OGM)
Renewable Energy

» Imaging & IT = Medical Solutions (Med)

= Workflow & Solutions
= Diagnostics
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SIEMENS

Gasification Technology - Worldwide Activities

Sustec, Schwarze Pumpe
200 MW, 1984

Sherritt / EPCOR
Lignite to Hydrogen
& 380 MW, IGCC

/ Polypropylene

Summit Power o
600 MWe IGCC

e

inCheng

Secure Energy Coal to Ammonia
Operating Units Coal to SNG, 1000 MW,
1000 MW, b
Technology Selected : Vresova L
HQ Freiberg 175 MW,,, 2008 AEC

Test Facilit
y Coal to Ammonia

Two SFG-500 Gasifiers have shipped, 7 being manufactured,

Technology selected and in pre-selection in further projects

Energy Sector

Page 3 June 5, 2008 Mcllvaine Hot Topic Hour



Siemens SFG-500 Gasification Island Design
with Full Water Quench

Features

® Feedstock flexibility
® Wide range of coals
® Coal / Petcoke blends
® Entrained flow gasifier
® No tars or oils produced
® Vitreous slag
® No refractory to maintain
® Full Water Quench

® High water content in
rawgas

® Mechanical syngas cleaning
system

Dry coal Steam ‘ Oxygen

SIEMENS

Raw Gas Raw Gas

Treatment

\ 4 \ 4

Slag
Removal

!

Granulated
Slag

Black Water
Treatment

/1

Waste Filter Off
Water Cake Gases

Optimized for chemical syntheses and IGCC with CO,, capture
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Siemens Fuel Gasification Technology Highlights SIEMENS
Standard Design

Dry feeding
Pressuri;‘;e' il»Oxygen,Steé_lm . h?gh efficiency |
water inlet 4 ¥ (F)’L?festurlzed water = high carbon conversion rate (> 98 %)
SUlTEs Cooling screen
| 5 = short start-up / shut-down
Cooling | Reactor | = |ow maintenance

screen | Tooorc | = high availability

Full quench

= simple and reliable

= ideal for CO sour shift

Quench
water

~—> Gas outlet Multi-fuel gasifier
= accepts a wide variety of fuels (e.g., bituminous
& sub-bituminous coal, lignite, biomass, liquid
wastes)
Granulated slag = Tar free raw gas
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Siemens Gasification Partnering Approach

SIEMENS

Fuel Gas Island Applications
Coal —— Fuel_ Air Sepa}ration IGCC
preparation Unit Power
Lignite — 7 R FT Transportation
‘| Synthesis tuels
Syngas | Methanol
Petcoke — (CO + H2) |71 synthesis —> Methanol
Gasifier Island
Refinery R Fﬁr;drzgzi\; L Ammonia /
residues CO Shift |« Fertilizer
v > Hydrogen
Biomass — Sulfur » CO. Removal Chemicals and Synfuel
Removal 2
Production
Siemens is working with others to offer complete plant
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Siemens OEM Services for IGCC and Gasification SIEMENS
Islands

Transactional

o&M
(Operations and
Maintenance)

Transitional
O&M

Full Scope
Sj Operation &
emens Maintenance _ _ _
Gasifier & Diagnostic Services
CT, ST Gen Parts
And Service

Gasifier &
CT, ST, Gen LTP

Training

TFA
(Technical Field Assistance)

Increasing Scope / Benefit

Increasing Value / Complexity / Commitment / Goal Alignment s
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Conclusions

» Gasification and IGCC Plant Developers
Around the World are Facing more
Challenges

Global materials and labor cost increases
Carbon capture and storage

= Global Demand for Gasification is
Increasing

Chemicals / SNG
Transportation liquids
IGCC
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