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GE Energy

Aero
* Turbines (5 — 100MW)

* Distributed Power

Products

» Gas Turbines (50 — 500MW)

{ + Steam Turbines (18 — 1,400MW)
* Wind Turbines (900kW — 3.6MW)
* Hydro Turbines (45 — 800MW)

* Gasification / IGCC

* Equipment Leasing

Nuclear
« ABWR’s

» Services/Advanced Nuclear Fuel

Services Oil & Gas

» Contractual Services * Mechanical Drives

* Installation, Inspections
& Repairs

» Compressors

* Centrifugal Pumps

Performance Improvements - Refinery Reactors

» Asset Optimization . Pipeline Integrity

& Inspections




GE Gasification Update

June 30, 2004

* GE acquires CVX Gasification Technology
Combines leader in gasification with leader in
power systems

“*"'“ October 4, 2004

« GE/Bechtel Alliance for 600 MW US IGCC
"'iﬁ Reference Plant & single point coal-to-power
B OngsinghHiclivity

.|L- i

¥ - Working with US utilities for IGCC launch (600 MW
il Reference Plant — 207FB Power Block)

| mhwﬁlﬁhﬁ.ﬁ I & - New product Initiatives (NPI) and Multi-
e | Generational Product Planning (MGPP) for:

- Lower capital cost / operating cost

l‘l ”m'“ . - Higher RAM
‘. ! e | - Low rank coals

» Polygen — H2, chemicals, power & steam
« Chemical / refinery process applications



GE Gasification Leadership

Global leader in gasification since 1948
Over 130 plants licensed

66 Gasification facilities worldwide/111
Gasifiers/5.0 B scf/day syngas production

First coal gasification plant in 1978
First IGCC plant in U.S. — Coolwater
250MW IGCC in 1995 — TECO Polk

Multiple designs for specific chemical, refining
and power applications

Technology for a hydrogen economy




GE Combines Gasification Excellence with
Global Presence

GE Installed Base

North
America

Western _
urope Chemical

PolyGen

Power

China Asia /

Australia
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Low Value Feedstock is
injected into gasifier

- Petcoke

- Coal

- Asphalt

- Visbreaker Tar
- Vacuum Residues

Polygen Opportunities

- Hydrogen

- Fischer Tropsch Liquids
- Methanol

- Carbon Monoxide

- Higher Alcohols
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Future CO2 Capture
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Over 99% of the sulfur is
removed and recovered
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Combined Cycle Power
Block — 207FB




Commercial Experience
GE IGCC Plants

GE GE
Plant Turbines Gasification @MW Feedstock Startup
Cool Water (USA) v v 120 Coal 1984
Tampa Bectric (USA) v v 260 Coal/Pet Coke 1996
Wabash River (USA) v 260 Coal/Pet Coke 1996
Frontier Refining (USA) v v 42 Petroleum Coke 1996
Schwarze Pumpe v 40 Coal 1996
SUV Vresova (Czech Rep.) v 358 Coall 1996
Shell Pernis (Nether.) v 120 Oil 1997
ISAB (Italy) v 510 Asphalt 2000
SARLUX (Italy) v v 550 Visbreaker Tar 2001
Api Energia (ltaly) v4 280 Visbreaker Tar 2001
ExxonMobil (Sngapore) v V4 160 Cracked Tar 2001
Delaware Gty (USA) v v 160 Huid Coke 2002
NPRC (Japan) v 345 Asphalt 2003

3,205



Commercial Experience
Other Coal-Fed GE Gasification Plants

Customer Product
Commercial
Onaratio
VPGI URITV
Eastman (Tennessee) Acetic Acid/Methanol 1983
Ube (Japan) Ammonia/Urea 1984
Lunan (China) Ammonia/Urea
1993
SCCC (China) Town Gas 1995
Weihe (China) Ammonia/Urea 1996
Huainan (China) Ammonia/Urea
2000
Haolianghe (China) Ammonia/Urea 2004
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GE Offers a Full Spectrum of Gasifier
B@sig&‘éifier

-Lowest capital cost

-ldeal for H2, chemicals, and polygen
-Used by refiners and chemical industry

Gasifier + Radiant Boiler

-Higher thermal efficiency than quench for power generation
-Balances capital cost / efficiency for lowest cost of electricity
-ldeal for many utilities, refiners and polygen projects

Gasifier + Radiant /Convective Boilers

-Highest efficiency for power generation

-ldeal for utilities who place high value on efficiency
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Breakthrough in Coal to Power

Gasification: a commercially proven
method of efficiently converting coal and
other hydrocarbons into natural gas-like
fuel called synthesis gas (syngas)
through a non-combustion, partial
oxidation reaction

IGCC: Syngas fuels a GE combined
cycle system to generate power

The Breakthrough: The gasification
process removes environmental
pollutants such as mercury, particulates
and sulfur, and reduces production of
nitrous oxides — making the burning of
coal significantly cleaner.

4 e N
Gasification vs.
Gasificaticgo ) 1018 ombustion
CO < — CQ
Ho <+ Rl HP
\ «— —> NOX

Inert
Aggregate — Ash
/
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Gasification - The Chemistry

CXHy + Hzo + 02 — aH2 + XCO

Wee - o

4CH + 2H,0 +0, 4H, + 4cCO
(Hydrocarbon) (Water) (Oxygen) (Hydrogen) (Carbon
Monoxide)
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Why Gasification / IGCC?

> Flexible
> Uses coal, residual oils and other low value feeds

> Makes high value products, including power,
steam, hydrogen, and chemicals

> Low SO,, NO, and Hg emissions, . . . and with
the ability to separate and capture CO,

> Removes contaminants like S and Hg from
syngas before combustion , rather than scrub
stack gas

> Uses combined cycle power generation for high
efficiencv and reliabilitv
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Coal IGCC - The Drivers and
ChaHenges

Drivers:

Low cost, available, domestic energy resource
Desire for fuel diversity

Aging coal fired fleet needs replacement

Challenges

Coal plants require substantial capex and O&M.
Coal is viewed as “dirty.”

CO, and Hg emissions limits added to ever-tightening SO,
NOy, CO and particulates limits.
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Relative Technology Comparison
IGCC vs. Supercritical PC Boiler

IGCC SCPC

Capital Cost 1.2 x SCPC$
Emissions

NO, Ib/MMBtu 0.02 0.10

SO, Ib/MMBtu 0.01 0.15

PM Ib/MMBtu 0.005 0.015
Efficiency % HHV 40% 40%

All coals; liquids & Low sulfur
Fuel Flexibility Feedstocks solid fuels; (compliance)
opportunity fuels coals favored




Capability to Meet Future Environmental
Challenges

IGCC SCPC Concerns
Mercury Removal % 95% 40%-70% SCPC has higher
$/Ib removed $3,412 gemannul REIIEE0NSSac
Water gal/MW-hr 304 521 Water availability
kW penalty -5% -28% SCPC has higher
CO, Capture | Capital Cost +30% +73% cost and
COE Increase +25% +66% performance impact
Landfill availability /
Sludge lb/MW-hr 0 156 e
Ash lb/MW-hr 0 & Landfill availability / cost
None
Ag.g r(:g aio lb/MW-hr 71 0 (Aggregate is a
(vitrified) useful byproduct)
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GE Programs Focus on Capex and COE Gaps

IGCC currently operates at approx. a 20% cost premium to SCPC, with a
goal to achieve parity

Installed Cost of IGCC Cost of Electricity of IGCC
$/kwW ¢/kWh
Increased Increased
Output  gystem Output
Optimization
Schedule & Op?iﬁitzeantqion
Materials Schedule &
Materials

Current S Target Current ¢/kWh Target
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Driving Commercialization Via Large Scale
Technology Launch

120 MW 250 MW Announce 600MW
Prototype First Demo Commercial Plant S0OMW IGCC
Coolwater Polk Station COD 2009 Reference Plant

.
T T LB T

1984 1995 2005 2006
(1989 Design) $/KW * 600MW
7FB GT

Efficiency ? Optimized integration
& 7FB GT

RAM ? Redundant gasifiers
Installed base feedback

Customer

? Single point responsibility
Acceptance
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GE IGCC Is Adaptable to CO2 Capture

Same basic IGCC configuration, with or without CO2 capture

When CO2 Capture is required:

Employs commercially proven technology for shift
reaction and CO2 removal (already being used in
chemical and petroleum industries)

Cost of additional equipment for CO2 capture is
significantly less than for a PC boiler plant
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CO, Separation & Capture

Heavy Oils, Petroleum Water Gas Shift Reaction
Coke, Coal
CO + H,0 — CO, + H,
V

Sour Shift

¥
AGR / SRU

CO, Sulfur
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CO, Capture — Commercial Experience
at Plants Using GE Gasification Technology

Plant Name Location Product
Urumaqi China Ammonia/Urea
Ningxia China Ammonia/Urea
Weihe China Ammonia/Urea
Huainan China

Ammonia/Urea
Nanjing China

Ammonia/Urea
Jinling China Ammonia/Urea
Zhenhai China

Ammonia/Urea
Dalian China Ammonia/Urea
Haolianghe China Ammonia/Urea
Farmland Kansas Hydrogen/Power

Eastman Texas Chemicals ’
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