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A : New Power Generation Technologies Utilizing Fossil Fuels
1. Integrated Coal Gasification Combined Cycle Power Generation System

(1) Integrated coal gasification combined cycle power generation system
(2) Gasification technology
(3) Gas turbine technology

2. Advanced utilization of new fuels

3. Development of new technology for clean and high efficiency gas turbine

4. Promotion of fuel cell power generation

5. Material development using state of the art analyzers

6. Development of pulverized coal combustion technology for low emission of

environmental pollution and high twn-down ability
B : Highly Efficient Power Transmission & Distribution Technologies Suitable for Large Cities
C : New Technologies for Power Utilization
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= ~10/27~10/30 » % Hu Gasification Technology € #

A& Gasification Technology & & 4 # 4 L1 2 Hyaat Regency Hotel #47 - & Gasification
Technology Council E# » Ao &3 & B R 8 N R & BH L3004 A » RIGCCR AiLE 42
BE S BRBRLE ~AELLE] ~ EAXNRERR YV BEAALTRIAL  BERE
B BA EKNEALERRERS > ®RAA/RL MIBHEYE  MELARELERRKRORE
FREZER - FHRAHEHE AT AHBA

(1) U.S. Coal Power Market —Issues Affecting Demand for Gasification
Session Chair, C. McConnell, Praxair
(2) World Gasification Report: Update on Trends & New Activities

Session Chair, N. Holt, EPRI
(3) Gasification Operation and Performance Update Reports, Panel I
Session Chair, A. Wechsler, Lurgi Oil & Gas

(4) Plant Economics, Performance & Reliability
Session Chair, D. Todd, Process Power Plants, LLP

(5) The environmental Advantages of Gasification Technologies

Session Chair, D. Heaven, Fluor Daniel
(6) Gasification Operations and Performance Updates, Panel II

(7) Managing Carbon Emissions via Gasification Technologies
Session Chair, D. Simbeck, SFA Pacific

(8) New Developments and Future Directions in Gasification
Session Chair, N. Holt, EPRI
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m ~ 10/31-11/2 & 8 ke T 42 B ( GSE 2 3] ,Columbia, MD, USA)
GSE Systems 2> 3] i 7 % £ K # /3 # & ,Columbia, MD,USA » £ X £ & % 4

Adavanced high fidelity software and systems in simulation, process control and data

acquisition and information technologies.

ANBAM - —  ZRIBBRBREREANORALES AR — - —fiz
BEBAABACHALREOGSERR  mARTTELEAMNNEEARNE "HAET
BHBRBUABATSHEARZARAER 2 TR AHRBFELERSWE NS $4=
BHEBREARABATHEAH  EUMEZBARAGSE B A %I B A LTS AAM &
FTEAAERICRAAM T LERAETEIMA > HRAB T :

Maanshan Simulation Project

Project Specification
Hardware Procurement & Software Procurement

Simulator Re-host Development



Benchmark Testing

Plant Systems Upgrade Development

System Integration

Acceptance Testing

Potential Panel I/O Replacement or Soft-Panel

Maanshan Project - Re-host

Simulator Re-host

Intel PC multi-processor with MS Windows NT OS

SimExec replaces S3 Executive System

Converting all plant systems models

Converting all database points ( ICs, global values, I/O points )
SEIS replaces TGIS

Converting existing assembly WH handlers

Interfacing with all peripheral systems ( 1/0, ERF, others)

Benchmark testing ( Procedure, testing )

Schedule — GSE, 4-6 Months

Project Management
Hardware Procurement

Third Party Software Procurement

Maanshan Project — Upgrade (1)

Plant System Upgrade

B New Code-generation tools ( Java based BOP tools )
B Utilizing tools to Develop Plant System Models

B SW Integration & SW/HW Integration

B Testing ( Procedure Write-up, Testing )

Project Schedule — 18 to 24 Months

SW & HW Procurement

NSSS Model Development

BOP Plant System Model Development
Integration

Acceptance Test

Trainging

Maanshan Project — Upgrade (2)
® Scope of Work



Project management

BOP system models development

NSSS system models development

Software and model integration

Acceptance testing

Supplying BOP code-generators and NSSS models and documentation
Providing simulation expert services ( consulting & on-site )

Optional test operator services ( procedure writing, on-site testing )

Optional training ( USA or Taiwan )

Other optional items ( I/O interface, communication drivers, etc.)
% ~ 11/03-11/05 & #2
BEEHMBColumbia Lz FEF &Ik -
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(EAGLE) - AT # & CCP £ ¥ M 74 # & New Energy Industry Technology Development
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MEHEREHRABA > BRERKANLEAZ LD %H) MEH A B A5 (8 )
AT B AT 2 T AR2 /8 #1200 /8 RALE Z A $ X RRERITITO0 /8 RALE
2500MW 2 7 6 E A A E %3t 0 2004 58 TR Mk B AT SR AR50 /8 Rk
Wz BEAGTRETTY - AHFXLZEFRUA=FH A X
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o

Gas Turbine Combustor Z & &

CRIEPI B 2724 F4 % 1300 °C &z Gas Turbine #3381 1500 °C 2 Gas Turbine # it - 2
& B &K% 2 A A £ R Combustor 2 2% 3 @ ¥ Z AR KRR 5 °

WRAACKRPMAEEZTRERAAELS CO-H 202 CHy > ZXUERAES AILE
(Air-blown Gasifier) # {4 #) 1000Kcal/m3 » % — &% 248 % LNG 2 1/10 - £
BR# B 23% 9% 0.5% > @R THRAMEF15 70% (CO; 13% » N3 53% » Ho02%) 5 #
RARAE B RAL# (Oxigen-blown Gasifier) # {8 # 2100 Kcal/m3 - & — % & B #H >
E R K% 8 CO41% ~ Hy30%8L CH40.1% » iy 7R T ¥ £.88 46 30% (CO, 10% » Ny 7% »
Hy0 12%) o @ st 5T RAg {7 LNG £ & F 7% 284 > Air-blown Gasifier % % flib4 R £.82
SHEREBEZRTHAS > BB AR Z KERERIK > Bt Ma Bz §2 430
¥ At (Fuel/Air Ratio)ss #R B ARF 34 LNG Bk 2 A1 % > B b » MBI M 2 B IR
B— M RRA -

ARAIGCC #Fm % » CRIEPIAMR AR FALBMBALRERE MK ALH W
£,70 % B ot Air-blown Gasifier # % AL & & & 86 NH, » Mt AR & %88
NH; &AM B MIRE 2 £ 4 T4 H NOx » & Air-blown & &, 2 IGCC X 4y 2 NOx
ERAME—BF (AR REAMEBREAPZRABLENSBETZILLRAE £
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Oxigen-blown # X 2 IGCC s WM KB E B ING &% » TH#Hm Nox KN &) © B
Bt BRI A 4h Nox ZAiEHI A % —HH A -

E= > N ERAFEERH X ERFIGCCH B2 F > CREEPI#: 42 # Gas Turbine:® &
21500 °C » 4o AT # Air-blown Gasifiert i RIL S KA B EHF A EZ R THEAS(T0%) » B
sbiE ACombustorZ 8 Z REL KR ERD (LHEAHER) > #1300 °C = F £1500
CHRERERDTN > PRARIBE SR @B EXIEF T RA —FFLEA -

BARRAGESHEEERNRRTAHTZHAE
CRIFP] #ENERTTEBEITERRAABMNRTMA (Scale Up) By » 48
BEISRN  RREMPBEARAERFEERGRA2#HY bz 8T H
MR AERTABEIEEN - Aok TFARIEHMN "W R RS ERERN
REFPERMZHE ) X REwB 1 -
HEPABMERIEBREEBA P CBRERY—F [((0 R REFZFFLA
Evas=mExafimoiit (1) S8 (1) RFERFXASRENLLHER &
(3) BAM R ~ Rz At MR ETZEHE > MARTRALEZERZ 4
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I~ $famis BRI ERBERACERAEX ) LOHELLRE  wABIELREHEX R
AR ko RAE B EREXE -
(1) HEREHAHEK
(2) #EsX
(3) HRmMEFHEX
ENR R ANERETREEURBACE NS EYRILE BRI BEE (BA
R4 Mo B 3) -
(1) ‘2R EEREET (PDTF; Pressurized Drop Tube Furnace)
(2) HERAETXHEE (DTF; Ash Deposition Test Facility)
(3) HRABHBRETREER
(4) BREBEMEE
(5) e xEEREE (T6-DTA: Pressurized Thermo Gravimetric)
3R MR AGEY I B R S R R B M RERE R
BRE B
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(2) =& obrik (Laser Raman)
(3) HHTHK
B RAGIE oA A B

BN TRk - RBARE S A AMA R EASERREANIRRIASHZ
IHEMELR RETARARCEZIAR DT > SEEBEBHERA DR R RLEZ
BEagNEeBmanBiei TREARS 2 ERMABER > mE ARG
Ltz EAEE Bl RAVEZI MRS E - RT6ARE - R AERNRRSHRRBiRE
ZHRMERICEZ a3 MMBF A RRETR A Z AMERES > i@
HE2FERERGEHIALERALES:  HEASBRBREEYTHE SN EXASE - 4
HNES®R BBRERRAHGERSAFRZ BT EHIPHFETE > oo RALEM KL E
KRB B M EE T2 \%ﬁ?eé‘iﬁz?%é&ﬁjﬁisﬁﬁ MEX FTHEELL
B2 B AMA -

RACENERRCRZ RS B ERCERBEE=ZKRET] - —RANBERY %
L&A TR 4R (Weekly Compressible Flow) » % # k-e FAM X » KA KK
Char #i-F2Z #£#) |4k Eulerian-Lagrangian % A#iE 2 » #-F X KA Fo R0 T # i § 42
RERBEAF 2SI ERFHAMMZIBIEATHALE  RFAZDZEANA X

FRHEEOZMER (RNEAHAENETRRANEE  ERTRBSEYEHR
#) - EMRFRAAZIEHNBET & A RAER - BHAERCEREAERZRE
# 5 #2547 B 1¥4% Discrete Transfer ;5 BB ZRABEM T ZHBHHE - HARD > H 8T
REAHZME > AT ERAR &R0 8k FR 22 Mme Char RIRME L M2 RBE#tE
Rt - RMRBELEHE TEEFRE :

CH4+1/20,% CO+2H;
Hy+1/20,%CO;,
CO+1/20,%CO;
CH4+H,0%CO+3H;
CO+H,0+%COy+H;

RERETHEFRRARERCERBEEILBALT R FRMEA —HEER)R
R & (Pyrolysis) #2 Char RILA /& - Char A& B SR FTZ RAERELARE TR

3°¥
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(f5l4e PDTF #48) - TP AA MM RLBE S EMBE X G S HEXwE 2 43
Fim o B 45T PH2T/8 fALE Z $EREAE L ME SAEATHELR T SaR A
ZBENME o HESRATREAREREZYLMEY ME 6 AAFE P ulRILE
Z BB 54 Hy~ CO~CO it HhO 2B B 5 > T & Reductor 2 %48 R #1& - RILEY
H, ~ CO & E a3 CO, » HoO B R K42 Mt iR B - B 7 R A T MR Z iR
Foo BERTREAMNESREFLES ERCERT ERASTHEEREZIRR SR
ey & 3% Slag BHRILAKZHE  EHBRILARAARLBE BN - Slag & 5% E ® ¥
whAetd - FTHAERME SHMBREBREARBRIMRTEERELEST AW
HE R °

X bR AR S B AT P AR R AL L AT F 2 BE AR R T AR R A e S
Mo ARABMEHRABFEENLAEAXEN RARBLTEARARKL - HPEAN
AR AN MmE o KAEAHHMEIRLT FHE IGCC MEZRTBXERBIAR
GEARE B Z TR A % IGCC MAEZBRBAKERE » EFPHZHE RN EELN

i fEhehA o Z+FA# AABETHERELYEAJNERE XA (Oxygen-
Brown Gasifier) 2 %3t ¥ 22 08 > 2 FHELAKRIEFTERGATER - UREER
BN ERRERAGLCB CHTRTIAMEMET » REMBRE_FLZHRRACE - dit
$ELH > 2 IGCC RARKAMBH Tz L88% > MEANABMEMDRLARESR
B EBIAPTRTENRETMS 5 —AAFRTHFEARIUABEERERT X
Ri7 IGCC 2A8MM KX o —AF X Approach P2 F X R M F KM ER > TRAR
HCOAEMTS ERAA S HLEES  SHEGESRE  AREREIPTRESR
%48 T IGCC BE B 2 IAILRF XA IGCC AR » UFE EEZRITFH K
B2 ERLAHABN  BHACHELHERZIREAS  BEERLARTESFS Y
FHEBAEEHEFREHIRRABHBRLEFEL  BHELRIEHRFERK
B eEARELEANZEYI -~ FHREXEHERSEERARAR (AN EBMART ¥
BELEE = BAMERS) HBERLT RRETZHERRESEME TR
FHXBTRAMREZTREEALSH > R X PRGN TEBHE A EM
Bz AOEMARGAER  SOREERARARAAI I Y TRBEBEZELE > —5%—
BEREBEFHBEAGERLRXITRERS e X2 HHaRS > HEHRF
2% H» IGCC A4HMHLRANTE  AAHASTIRMATEMTREAERREL
SIGCC 2 42 M ARBERB U LA AMK °
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AETRRELRT  SAEFHATRERRBTICCCHAEBRMARLL L) > RfbF ik
HAERERARG HAEFHATRERIALRABSARE > HPABEBNAMRZIATR
A A IR AR B B BATIGCCHRREME—RER N ARARZER -

BRIBEIER R AR S ALK
AP R RALRAE X 14 W a

) AR R
SN, o e e

72 tE% x 100%

HAERILIE = HARYE + HABKKE

A A A
2 3 3
L0 25 \—/
(1270°C, 30%)
> > | >
ESENg e g a0 &8
(I8 a) (& b) (B ¢)

#7 Air-blown type Z fibEM T * B a TR

BREHEIERLES (BAS) AfEa  UARHHSH Slagd 21K
IEASBE 2 H P AR Slag A B R B R Z RILAIKAES
B b S B H L R A N o Bl 0 B R AR AR RS S e RAL AR AR -

BERBEBREGEARRT AT £ PEMERS L Si0; 0 ALO; R &I 5 M B K R A5 4o
Fe,03 » CaO » MgO » NayO » K,O % € KI5 55 » 4o B b A7 7= B 0% R 15 Ak 2k S 8% M A 2 B
o RBAFRERBIEZELBARMN S MERMIEZ IR ABEERHRS
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EHXREHACEM AL CERERGZIE B - RAZIEHIEE  BAEK R
Z A po A CaCO3 % BE45 Ik B4 - AR MBRERF CaO 2 E 2 Mth4o B ¢ BATKREL
5 AREE I R 2 F MK E CaO 4 B4k 30%E5 a2 1F 2 1270°C o o Lt B T & & R B
B2 RBAEM 0 THRMS X ALK -

BIKFCaOZ &

IRFRCAOF ok = 5 e S x100%
PRI &
R R B

& Gas Turbine % B+ RBHFBRBM T > RAWH L 7 IGCC EHAT Rk —3F o
BABAMETTXITER N RAMELBREZRELERARAARGLERARASRE
BoM EEERSGIGCCERAKEZIRET » ARMEHFRILABRFARNKIG S 2 A
ARFEE > ARIHRBALL
(1) mMEBESHH

®  Filter ##4:% 4%
ERMAE
EREEMERMAL
Rt H BB M2 M A
HihZ KA E
Filter 2z @t & &
(2) st XM
EAL A P Z R B TR AL AR E 100ppm AT ¥ CEB A RELE T
z@iﬁﬁﬁﬁﬂﬁﬁ?%ﬁﬁ’%ﬁ%éﬁﬁﬁaﬁﬁ%ﬁ*%m%%ﬁﬁwﬁﬁg
&R LBRABEMARFAIAED Ippm AT FHARE -
(3) & -d"F%RABRESLBZHABRIMN

— - Gasification Technology € % 3 & 55 ¢3¢

U.S. Coal Power Market —Issues Affecting Demand for Gasification
Future of U.S. Coal — Fired Power Generation: Band — Aids or Corrective
Surgery?  D. Simbeck, SFA Pacific
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Electrical power generation will be forced to meet a disproportionate share of any
CO2 reductions
® Transportation fuel consumers have more votes than CO2 intensive
industry, as demonstrated June 2000 in the U.S. & Europe
@ Cannot move electric generation to China
® Lowest CO2 reduction costs at large point sources (power plants)

Coal IPP Project Development in the Post Enron Era M. Schwarz, International
Energy Partners, L.P.
® Strong prospect for solid fuel IPP projects with CODs in the 2007-2010
period
® Non-resource financing is available for well developed and structured
projects in select power markets.

Clean Coal Technology Options — A Comparison of IGCC vs. Pulverized Coal
Boilers L. O'Keefe, K. Sturm, Chevron Texaco Worldwide Power & Gasification
Compared to alternative coal fossil technologies, IGCC provides:
Lowest Noy, Soy, Particulates and solid waste streams

Lower HAPS (Hazardous Air Pollutants)

Higher mercury removal (more than 95% expected)

Higher Efficiency through polygeneration

World Gasification Report: Update on Trends & New Activities

Overview of Shell Global Solutions Worldwide Gasification Developments /-
Zuiderveld, Shell Global Solutions

Gasification is a versatile process and one that often plays the role of an
enable within a wider production scheme. Feedstock properties continue the
change, with users seeking to process heavier and more diffcult materials.

ChevronTexaco Worldwide Power & Gasification 2002 Status and Path
Forward R. Horton, ChevronTexaco Worldwide Power & Gasification
Asia: more Coal/Pet Coke to Chemicals, and Co-production of
Power/Chemicals/H,
Europe: more Refinery IGCC, and Some Mine Mouth Coal IGCC
America’s: Stricter Sox, Noy, Particulates, Hg regulation, and growing
sensitivity to CO2/climate change issue

Integrated Oil Development Using OrCrude™ Upgrading & SGP Gasification J.
Arnold, Y. Bronicki, P. Rettger, OPTI Canada Inc.;R. Hennekes, J. de Graaf, Shell
Global Solutions; M. Hooper, Krupp Uhde Corporation of America
The results is an integrated project that will produce premium synthetic crude
with quality characteristics that are superior to other synthetics, at an
operating cost that is less than any other Canadian bitumen production and
upgrading project. This design provides for more efficient gas-liquid mixing
and a better flame temperature control.

Recent Technical Advances in the Production of Syngas at SASOL E. van de
Venter, P. van Nierop, SASOL Technology (Pty)Ltd.
The Sasol investment in coal-to-liquids remains and increases to be a viable
one. The need to continually improve, and the challenge of other feedstocks,
drives syngas production facilities at Sasol to further advance the operational
?xc?llence and technology development and implementation at its local
acilities.

Gasification Operation and Performance Update Reports, Panel I
Wabash River RePowering IGCC C. Keeler, Global Energy
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E-Gastm has reached Maturity at Wabash

® Competitive with new coal power technology

@ Gasification is environmentally superior to all other coal-based power
technologies

Polk Power Station IGCC J. McDaniel, Tampa Electric Company
6 Accomplishments

Slag Beneficiation — Pile Reduction

Recovered Most of Lost MAC Capacity

Burner Change In Hot Restart Window

Mercury Testing Initiated

Saturator Design Basis Data

DOE Final Report Completed

Nuon Power Buggennum IGCC M. Kanaar, C. Wolters, Nuon Power

The results of this development will open the IGCC technology to much
higher efficiency and lower specific investment cost level than realized with
the IGCC plants built and operated until now. Based upon the syngas
experience gathered in Buggenum and Puertollano the learned lesions have
been implement into the standardized and modular approach for a new IGCC
plant for V94.2/V94.2K application and for future concepts with advanced
GT technology applications.

Plant Economics, Performance & Reliability

Operational Experience Buggenum IGCC Plant & Enhanced V94.2 Gas
Turbine Concepts for high Syngas Reliability & Flexibility F. Hannemann,
Siemens AG; M. Kanaar, NUON Power

IGCC Gas Turbines in Refinery Applications R M. Jones, N. Shilling,
General Electric

GE’s gas turbine IGCC product line is experienced and well matched for
refinery syngas applications, which favor the advanced F class turbine high
output and efficiency performance attributes. Finally, the fuel flexibility and
high system reliability afforded by today’s gas turbines are critically
important to the economic success of refinery based IGCC projects.

Recent Selexol and Membrane/PSA Operating Experiences with
Gasification for Power & Hydrogen C.R. Sharp, D.J. Kubek, D.E. Kuper, M.E.
Clark, UOP LLC; M. DiDio, M.Whysall, UOPNV

Gasification Plant Design and Operation Considerations W. Trapp, D.
Denton, N. Moock, Eastman Chemical

How these details of designing and operating a gasification facility are
managed can make or break a project, particularly in this time of extremely
tight economics. Eastman has effectively dealt with all of these issues through
the nearly 20 years of operation and can offer proven advice on how it can be
done in your plant as well.

Comparative IGCC Cost & Performance for Domestic Coals D. Breton, P.
Amick, Global Energy

The environmental Advantages of Gasification Technologies
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Report oﬁ Status of EPA RCRA Gasification Exclusion Rule W. Brandes, U.S.
EPA, Office of Solid Waste & Emergency Response

European Waste Gasification: Technical & Public Policy Trends and
Developments K. Whiting, Juniper Consultancy

The state of European market for waste treatment is different from the market
in the USA because:

® In Europe, Legislation has been enacted to require to diversion of all
untreated organic waste from landfill to be achieved over a prescribed
timeframe. In some countries, the landfill of waste containing more than 5%
organic carbon is already banned.

® The high cost of landfill in some countries, as a result of landfill taxes,
makes thermal treatment processes more economically viable.

® In Europe, there is an encouragement for electricity to be produced from
sustainable fuel sources, including MSW and industrial wastes.

® Gasification processes will be regulated as incineration processes for the
foreseeable future.

Cost of Mercury Removal from Coal-Based IGCC Relative to a PC Plant:.
Rutkowski, M. Klett, R. Maxwell, Parsons Infrastructure & Technology Group Inc.

The cost of removal of mercury by a carbon bed in an IGCC plant is lower than
in a PC plant. The mercury is removed from the compressed syngas in an IGCC
plant, which greatly reduces the acfm (actual cubic feet per minute) and thus the
size of the equipment and the number of the beds.

Cost and Technical Issues Associated with Use of SCR for No, Removal in a
Coal-based IGCC D. Gray, Mitretek

Nitrogen dilution provides additional Net Power Output, More Pronounced a
High Ambient, Approaching 6% of IGCC Rating at 90F, and higher Capital
Cost than Stream Injection (2-3% of CapEx).

No, Control in IGCC Combustion Turbines: Steam vs. Nitrogen R. Herbanek,
P. Amick, Global Energy; R.M. Jones, General Electric

The capital cost differential between the base case IGCC plant and the IGCC
plant with an SCR unit is approximately $60million or $137/KW installed.
From this analysis the cost of Nox removal is estimated to be about $20,000 per
ton.

Elcogas Puertollano IGCC Update Ignacio Mendez Vigo, Elcogas

Operations of the EAGLE Gasification Pilot Plant J Tsunoda,  FElectric

Power Development Company
The EAGLE project is preceded by EPDC with assistance of the Ministry of
Economy, Trade and Industry (METT), and New Energy Industrial Technology
Development Organization (NEDO). This project was started from a feasibility
study in 1995. The design work were carried out from 1996 to 1997, and the
construction works were started receiving electric power from the grid in July
2001, the trial operation of equipment were begun in earnest. In this year, 9
Runs have been scheduled, and 3 Runs were done by September. In future, the
test run is planned to continue until June 2006.

Project Status of 250MW Air-blown IGCC Development Plant S. Kaneko, Y.
Ishibashi, J. Wada, Clean Coal Power R&D Co., Ltd., Japan
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Aiming at strong progress in ‘Clean Coal Power’, Japanese IGCC
Demonstration Project has been initiated reflecting the results of the Pilot Plant
conducted from 1986 to 1996. Environmental Impact Assessment is now
underway. CCP is responsible for the entire project, design, construction and
operation of this 250MW, air-blown IGCC Demonstration Plant. CCP is
determined to contribute to the expected commercial IGCC plants for the
Japanese utility companies and overseas power genration.

Managing Carbon Emissions via Gasification Technologies

CO; Capture & Sequestration: European Public Policy Divers D. White, David

J. White & Associates
CO; capture and storage has to become a key pathway to allow the continued
use of fossil fuels while establishing a stable level in the earth’s atmosphere. It
is also technically possible, but there is a need to reduce cost. The risks
associated with storage are considered less than the potential risk being
assigned to the impact of global warming. The laws governing pollution and
waste disposal were not drafted with carbon dioxide in mind. It’s therefore of
great importance that related experts establish report to provide the public
balanced guidance so that they do not react to CO; storage in the way they have
to nuclear waste.

U.S. Carbon Sequestration RD&D Program D. Beecy, US. Development of
Energy
The program goals are safe and environmentally acceptable, and result in less
than 10% increase in cost of energy services for direct capture, and less than
$10/ton carbon for indirect capture. GCCI contribute to reducing carbon
intensity by 18% by 2012, and provide portfolio of commercially ready
technologies for 2012 assessment.

Canadian Clean Power Coalition: Clean Coal-Fired Power Plant Technology to
Address Climate Change Concerns R. Stobbs, SaskPower
The Canadian Clean Power Coalition is moving forward with plans to
demonstrate technology to remove all emissions by 2007 in a retrofit project.
The goal is to maintain coal as a key option for power generation in Canada,
while meeting all environmental concerns about its use.

Impact of Carbon Tax on Co-Production of Hydrogen/COi/Electricity via

Gasification Compared to Natural Gas Based Combined Cycle & Hydrogen

Plants Without CO, Capture R Ravikumar, G. Sabbadini, Fluor Corporation
The cost estimates provided in this paper are on a common budgetary level;
therefore it is important to place the emphasis on the differences among the
Return of Equity (ROE) values for each of the cases, rather on the absolute
ROE for any case. For the three IGCC cases, Cases B and C include facilities
for CO, production, separation and compression for suggestion, whereas Cases
A does not. Therefore, comparison of these cases with the case, Case A,
without a carbon tax levy is not relevant.

Zero Emissions IGCC with Rectisol Technology U. Koss, M. Meyer, H

Schlichting, Lurgi Oel.Gas.Chemie GmbH
This paper demonstrates that feasible technology for CO, separation already is
available in case of sequestration of CO, will be necessary. It shows that by
using the presented concept synergies are generated leading to a considerable
reduction also of other harmful emissions. Although operating figures for the
whole “Gas Conditioning package” are presented, an integrated evaluation of
the whole “Zero Emission IGCC” is still outstanding.

Development of a Versatile IGCC to Meet the UK Market R. Smith, B. Keenan,
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BOC; P. Whitton, D. Hanstock, Progressive Energy
The UK recognized a need for a deep cut in anthropogenic CO, production as
part of its commitments to limit global climate change. IGCC is well
recognized as been able to provide cost effective CO, capture and competitive
H, production and therefore, is ideally positioned to need the combined needs
of law carbon energy generation and clean transport fuels.

Reducing CO; Emissions via Hydrogen IGCC Power Plants J. Wolff, Uhde
GmbH; R. Jones, GE Power Systems
The application of the hydrogen IGCC is combined with a suitable possibility
of sequestration of the by-product CO,-depleted natural gas fields. The
economic attractiveness of this plant is increased, if the CO, can be used for
Enhanced Oil Recovery. With a Hydrogen IGCC the CO, emission can be
reduced to 30-25% compared with a normal IGCC plant.

New Developments and Future Directions in Gasification

Operation of the PSDF Transport Gasifier P. Smith, Halliburton KBR; B.
Davis, P. Vimalchand, G. Liu, Southern Company Services; J. Longanbach, U.S.
DOE
Gas heating values and carbon conversions from the Transport reactor met the
commercial goals for the PRB coal. Gas heating values and carbon conversions
from the Transport reactor can meet the commercial goals for the Hiawatha
coal if the reactor nitrogen rates could be lowered. The transport reactor using
Hiawatha coal had zero sulfur removal due to high steam rates.

Ceramic Membrane Development for Oxygen Supply to Gasification

Applications P.C. Armstrong, V.E. Stein, D.L. Bennett, E.P. Foster, Air

Products and Chemicals Inc
Highlight of significant progress during Phase I development by the ITM
Oxygen team have been summarized in this report. Based in the exciting
progress made in Phase I establishing the feasibility of the technology and
substantiating its expected benefit, The ITM Oxygen team has continued
development into Phase II. The Phase III enables a 25-TPD, pre-commercial
demonstration, and the ITM Oxygen membranes will be subject to the full
range of dynamics of a gas turbine-integrated process.

Advances in OTM Oxygen Technology for IGCC R. Prasad, Praxair Inc., USA

Demonstration of a Beneficiation Technology for Texaco Gasifier Slag 4.
Geertsema, J. Groppo, KY CAER; C. Price, Charah Environmental
Processing plant has successfully operated for one year and processed over
140k tons, and 80% of by-products are beneficially utilized. The R&D projects
in progress to increase utilization to 100% and produce higher value products.

CFD Modeling For Entrained Flow Gasifiers M.J. Bockelie, Reaction Engineering

International
In this paper we have described a CFD based modeling tool for entrained flow
coal gasifiers. The model contains sub-models to properly model the reaction
kinetics of coal gasification at higher pressure, high solids loading and slagging
walls. Comparisons between values predicted by our CFD model and modeling
studies performed by other research groups have shown good agreement.
Although the models have been demonstrated for oxygen blown, pressurized
systems the same model could be applied to air-blown or atmospheric systems.
Future work will focus on using the model to investigate generic improvements
for the operation and design of entrained flow gasifiers.

New Developments in Gasifier Refractories C. Dogan, DOE Albany Research
Center
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Future acceptance of gasification as a clean and efficient means to generate
power and other products depends upon the development of gasification
systems that are both more economical and more reliable to operate. Tests
continued to optimize the composition of the improved refractory for slagging
gasifier applications and to confirm the results of the initial exposure studies.
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