The SFA Quarterly Report

SFA Pacific’s Fuels and Power Program

An Ongoing International Service of SFA Pacific, Inc.

2012 Edition

SFA Pacific, mnc.

Technology & Economic Consultants

444 Castro Street, Suite 702
Mountain View, California 94041
Telephone: (650) 969-8876
Fax: (650) 969-1317
E-mail: info@sfapacific.com
Web site:  www.sfapacific.com







SFA Pacific, inc.

THE SFA QUARTERLY FUELS AND POWER PROGRAM

PROGRAM DESCRIPTION

The SFA Quarterly Fuels and Power Program is SFA Pacific’s ongoing technology surveillance
service. Now in its twenty-ninth year, the program is dedicated to critically and objectively analyzing
technologies, projects, and programs in refining, power generation, emissions control, fuel utilization and
conversion, alternative feedstocks, and related fields. At the core of the program is The SFA Quarterly
Report, which includes expert opinion and incisive analyses in these areas. Since its inception in 1984,
the program has become a well-respected service for industry worldwide.

The SFA Quarterly Program emphasizes objective examination and perspective on the reality of
important developments. Comprehensive technical and economic evaluations are conducted on
commercial and demonstration projects or technologies. Concise, updated analyses and information are
provided on a continuing basis. It is not a reiteration of news releases or optimistic cost and performance
estimates based on promoter projections.

Participation in the program includes the opportunity for subscribers to discuss pertinent subjects with the
program staff. Additional assistance is provided to subscribing companies on their specific process
technology, application, market, or resource issues.

REPORT FORMAT AND TOPICS

Each edition of The SFA Quarterly Report consists of several short current news items plus two longer
feature analyses. The reports are written in a concise, readable style, objectively presented with the sole
purpose of informing the technically astute reader. The reports are issued on a quarterly basis in order to
provide timely analysis of new developments. Report topics are continually updated to include the latest
data on status, operations, and economics. Convenient references to past topics are provided as successive
reports are issued. In addition to subscription to the 2012 and/or 2011 program years, analyses from
reports for years prior to 2011 are made available at nominal cost to current subscribers in need of
additional historical information.

Comprehensive evaluations are conducted for important commercial and demonstration projects or
technologies critical to program subscribers. These evaluations are performed on the same consistent and
detailed basis that SFA Pacific employs for project and process evaluations. Relevant technologies and
projects are assessed in regard to the likelihood of their successful commercial application and long-term
industrial impact. The probability of success is evaluated by judging technical, economic, market, and
other critical business factors.

Feature articles typically analyze a technology, a project, a market, a resource, or the impact of a critical
regulatory issue. Article topics are selected in consultation with program subscribers.

Suggested topics for The 2012 SFA Quarterly Report include:

e Methanol Fuel Outlook e The “New” Unconventional Oil from

o Impact of Emissions Regulations on Fracturing Shale and Tight Sands
Existing 350 GWe North American e Waste Biomass Co-Processing in Existing
Coal Power Plant Fleet Coal-Fired Power Plants

e Petroleum Coke Markets—2012 o LNG—2012

o Food-for-Fuel—How Bad Is It? ¢ Recycling Plastic Wastes—Status and Outlook
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A History of Insightful Analysis

Several SFA Quarterly Report evaluation articles have anticipated events in the past few years. For
example, one Quarterly analysis accurately predicted the rapid growth of unregulated power generation in
the United States and its expansion to other countries. Another Quarterly analysis correctly forecast the
direction that successful atmospheric fluidized bed combustion would take. This technology has since
expanded broadly and is tracked in the Quarterly as part of an extensive worldwide database of FBC
projects. Other examples of significant insights presented in the Quarterly include the realities of coal-
based energy development in China, the success of improved bottom-of-the-barrel hydroprocessing
technologies, and the emergence of aeroderivative combustion turbine technology. The feature topics
addressed in The 2011 SFA Quarterly Report were:

e Unconventional Gas Status 2011— e Wind Power—A Reality Check
Going Global o Growing Global Thirst for Freshwater:

e Growing Global Thirst for Freshwater: Part I11—Water for Cities, Water for
Part 11—Demand Issues with a Focus Energy, Energy for Water, and
on Water for Food and Nature Desalination

e Clean Automotive Diesels— ¢ Residue Oil to Petrochemicals—
Update and Outlook Jump on the Propylene Bandwagon

e Canadian Oil Sands—Upgrading e Shell Pearl Gas-to-Liquids Project
Operations and Outlook Analysis—Conservative Design A Winner

An extensive index of feature articles presented in The SFA Quarterly Report from 1984 through 2011 is
included at the end of this brochure. Each feature is listed and cross-referenced under appropriate subject
categories.

PROGRAM SUBSCRIBERS

The program is annually supported by about 25 international companies at the forefront of energy
technology. Program subscribers (partial list) have included:

¢ ABB Lummus Company » Kawasaki Heavy Industries, Ltd.
* Air Products and Chemicals, Inc.  Kobe Steel, Ltd.

» Babcock & Wilcox Company » Norsk Hydro ASA

« Babcock Hitachi K.K. » Osaka Gas Company, Ltd.

* BASF Aktiengesellschaft  Peabody Energy

* BHP Research e Praxair, Inc.

* BP plc * Rio Tinto Technology

« British Gas plc  Saudi Aramco Services Co.

» Chevron Energy Technology Co. » Shell Global Solutions International B.V.
» Chiyoda Corporation » Snamprogetti S.p.A.

» Dow Chemical U.S.A. * Statoil ASA

* Duke Energy  Suncor Energy Inc.

» General Motors Corporation * Tokyo Electric Power Company
* ldemitsu Kosan Company, Ltd. * Toyo Engineering Corporation

« JGC Corporation  TransAlta Corporation

« Japan Energy Corporation » TransCanada PipeLines

For more information on this program, please contact:

Dale R. Simbeck, Program Manager Tel: (650) 969-8876  Fax: (650) 969-1317
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THE SFA QUARTERLY FUELS AND POWER PROGRAM

Contractual Terms for The SFA Quarterly Report

The 2012 SFA Quarterly Fuels and Power Program covers a period from January through December of
this year.

* Report format options and prices:
Option 1: US$11,500 Printed Report (5 copies) Option 2: US$13,500 Electronic Report *

* Please note that the electronic option includes a PDF version of each SFA Quarterly Report
plus five printed copies — or companies may choose to receive the electronic version only.

» The reports for this project are proprietary. The undersigned company agrees to take reasonable
precautions to protect the confidential nature of the material.

A company can sign up to receive the SFA Quarterly Fuels and Power Program by completing the
Acceptance Form shown below.

ACCEPTANCE FORM

SFA Pacific, Inc.

444 Castro Street, Suite 702

Mountain View, California 94041-2059

Tel: (650) 969-8876 Fax: (650) 969-1317  Email: armenta@sfapacific.com

The undersigned agrees to the above terms and prices, and chooses to receive the 2012 SFA Quarterly
Fuels and Power Program in one of the following options:

Option 1 Option 2 Option 2
Printed Version only Printed & Electronic Versions Electronic Version only

We understand and agree to the above terms.

Acceptance by:

Company:

Authorizing Individual:

Name (Please print or type)
Title: Date:

Signature of Authorizing Individual:

Company Address:

Street address (No P.O. box numbers, please)

Individual to whom correspondence and reports should be directed (if different from authorizing individual):

Name: Title:

Telephone: Fax Number:

E-mail Address:
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011

GAS UTILIZATION AND PROCESSING

Forecasts, Statistics, and Trends
Growing Global Thirst for Freshwater: Part 111—Water for Cities,

Water for Energy, Energy for Water, and Desalination..........c.ccccocvevevviveiennas Second Quarter 2011
Growing Global Thirst for Freshwater: Part Il—Demand Issues

with a Focus on Water for Food and Nature .........ccccoeveeeveeveececcec e First Quarter 2011
Unconventional Gas Status 2011—Going Global ............c.cccooveiiiiiiieicceecccie First Quarter 2011
Unconventional Natural Gas—Another “Magical Solution”

Or A Real Game ChanGeI?........cviieieeese ettt s Second Quarter 2010
Growing Global Thirst for Freshwater: Part I—Supply ISSUES..........cccoevveveiviierienne. Fourth Quarter 2010
New Business Opportunities in the High Oil Price Era..........cccooveveviivciciiie e, Second Quarter 2006
Natural Gas Use in Existing Utility and Industrial Boilers.............ccccceeeviiiiveieiinnenn, December 1993
Natural Gas in North America UPate.........cccccevvveviiiiieiese e November 1992
Natural Gas in North America UPate.........cccccevveviiiiieieiecie e October 1990
Natural Gas in North America UPate.........c.cccevveveieiieieie e November 1988
Natural Gas in NOrth AMEIICA .......cceiiiiiice et April 1987
Gas Cleanup
HOt Gas Cleanup UPALE ..........ccoviiiiiiieieieiecsere e November 1993
The Claus SUIfUr RECOVETY PrOCESS........ciiiiriiieieisese st July 1990
Gas Separation With MembIanes ...........ccocoviiiiiienes s April 1990
ACIH GaS REMOVAL ......cooiiiiiici e April 1988
Wet Oxidation Processes for SUIfur RECOVETY ........cccceveiiiiineneiccse e November 1987
HOE GaS ClEANUP ...ttt April 1986
Gas-to-Ligquids, Liguefied Natural Gas (LNG)

Shell Pearl Gas-to-Liquids Project Analysis—Conservative Design A Winner......... Fourth Quarter 2011
World LNG Status—To0 Much of @ Good Thing? .......ccccevveveeiieevie e Third Quarter 2010
World LNG Status 2008—Growth and Consolidation .............ccccccoeveeveviiiiiicciieeenen. Second Quarter 2008
World LNG Status 2006—Another Boom and Bust Cycle? ........ccccccevvveviiviciiennnn, Third Quarter 2006
World LNG Status 2004—A Bonanza or Business as Usual?..........c.ccccceveveeiieenen. First Quarter 2004
World LNG Status 2002—Spot Markets Lead Recent Growth............cccocevevvviieninns Second Quarter 2002
Dimethyl Ether—Prospects AS A FUEL ..........ccvviiiiiii e Second Quarter 2001
Natural Gas to Liquids—URUALe..........cceiieeieriiiiir et Third Quarter 2000
WOrld LNG StatusS—2000 ........coeiiiriieiieieciie ettt ettt eve e etae e eveeeeaee s Third Quarter 2000
Is There a “Designer Fuel” In Diesel’s FULUIE? ........cccvvvve e Third Quarter 1999
LNG Trade—Is It Time for New Growth? .........ccoovveiiiiiiieiciie e First Quarter 1997
Liquefied Natural Gas UPAate ..........ccceiiiieiiieiec e December 1992
Liquid Transportation Fuels from Natural Gas, Heavy Qil, Coal, Oil Shale,

Lo I I T a7 T o SR July 1990
Liquefied Natural Gas UPAate ..........ccceiuiiieeiieie et December 1989
Gasoline from Natural Gas in New Zealand, A Project ReVieW.........cccccvevveveeiinnee. April 1986
Liquefied NALUFAL GaS.........cciiiiieiieiie et te e sre e e sre e s neeeneenne e September 1985
Hydrogen and Synthesis Gas Production
Road to Zero Emission Hydrogen—Are We There Yet? ......cccccvveviiiineneicienns First Quarter 2004
Well-to-Wheel Analysis—Gaming Hydrogen EffiCiency .........ccccoveviiiniicicniennn Fourth Quarter 2003
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Hydrogen and Synthesis Gas Production (continued)

Hydrogen Storage OPtiONS.........ccueieeiieiieiie e e e s e ae et te et sta e eeneeeee e Third Quarter 2002
Hydrogen: The Growth CommOity ........ccceiiviiiieiieie e First Quarter 1996
C0albEd MENANE ... October 1989
Synthesis Gas ProQUCTION ........cccciieeieiiiiiie ettt December 1988
Coproduction of CGCC Electricity and Synthesis Gas Products............ccccccevvevvennen. April 1988
GASIFICATION
Gasification
Shell Pearl Gas-to-Liquids Project Analysis—Conservative Design A Winner......... Fourth Quarter 2011
Gasification OULIOOK .........cccveiiiiiiiie e ees Fourth Quarter 2010
Industrial Waste Gasification and the U.S. Environmental Protection Agency’s

Resource Conservation and RECOVETY ACL........c.covvrirerinienieisinese e Second Quarter 2009
MSW Gasification—A Solution for the 215t Century? .........ccceoevvivineieneieeens First Quarter 2009
Coal—Fueling China’s GIrOWLN ...........cceiiiiiiieie e First Quarter 2007
New Business Opportunities in the High Oil Price Era.........cccceovvviiiininiieicenns Second Quarter 2006
Gasification and IGCC—A Summary UPdate............ccocerererierieiinininesieseeeeeeeenes First Quarter 2005
Coal-Based Power—Ultra-Supercritical PC versus IGCC ..........ccccoovvvvienencniennn Fourth Quarter 2002
The Status and Future of Gasification—Technology Update............ccccovvriienienennee Fourth Quarter 2001
Gasification—Why All the Renewed INterest?..........ccoovvvviiereieiciseee e Fourth Quarter 1996
Gasification as a Waste DiSposal SYSEM ........ccccovviriiiiirineneee s April 1995
Air-Blown versus Oxygen-Blown GasifiCation.............ccocoivirineiiiiieeceee December 1994
Advanced High-Efficiency Coal-Fired Power Plants—CGCC or PFBC ................... November 1991
Coal Gasification Development in EUIOPE ........ccceoeieiiininie e April 1990
Dry Feed Entrained Flow Coal Gasification ProCESSES ..........cccovrvrerinierieeninenienen, December 1988
SyNthesis Gas PrOGUCTION ..........coiiuiiiiiiieiiisi st December 1988
Cool Water Coal Gasification Project Update ...........ccocoovrineieieiiiinnise e November 1988
Coproduction of CGCC Electricity and Synthesis Gas Products.............c.ccoceeerveunne. April 1988
Mild Gasification—A New Name For Coal PYrolysis .........cccoconinincininiiinene, December 1987
Phased Construction of CGCC POWET PIaNTS ..........ccccovviririniieieeise e November 1987
Destec (Dow) Coal Gasification Project Update ............coereveieiniiiiniiine e April 1987
What Ever Happened to Fluidized Bed Coal Gasification?.............cccoovivnivnirennennnn October 1986
Molten Iron Bath Coal GasifiCatioN..........c.cooeiiriiiiiiiieee e July 1986
British Gas/Lurgi Slagging Coal Gasification—Technology Analysis ...........c..c....... June 1985
Great Plains SNG-from Lignite, A Project Analysis ........ccccoovirinineneiiiniiese s March 1985
Cool Water CGCC Demonstration Program...........cocccerereieeieeieneseniesieseseeeeeseeas December 1984
Kilngas Project and Technology ANAlYSIS.........cccooiiiiiiiiieniecciee e September 1984
Destec (Dow) Coal Gasification Development............ccoovereieiiiininiie e June 1984
Ube Coal-to-Ammonia, A Project ANalySiS.........coceriiiirininiieneeieesese e June 1984
Tennessee Eastman Chemicals-from-Coal, A Project Analysis ..........cccovvvrvnerienen. January 1984

PETROLEUM/PETROCHEMICAL PROCESSING AND REFINING

Bioprocessing
Biofuels from Microalgae—Technology Development and Commercial Outlook .... Third Quarter 2010
Lignocellulosic Ethanol—An UPAate.........ccecveieiiiieiiiiiie e sve e eee e Fourth Quarter 2007
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Bioprocessing (continued)

Biodiesel—A Feel GO FUEBIY ........voiiieieee e First Quarter 2007
Biodiesel—Production on the Rise, But Still A Small Player ..........cccccovvvvevveinennens Fourth Quarter 2005
Biodiesel—Modified Vegetable Seed Oil/Animal Fat Engine Fuels Heavily

Reliant on Government Subsidies to COMPELe........ccoevvvevieiie v Third Quarter 2003

Biocatalytic Desulfurization of Petroleum Streams—Commercialization Doubtful!. Third Quarter 2001
Automotive Fuel Sulfur Reduction—Regulations and Technologies Continue

TREIE AUVANCE ...ttt et ettt e erte e sbe e e eaae e sbeeenres Second Quarter 2000
Biocatalytic Desulfurization Nearing Commercialization ............cccccceevvviveineninennens First Quarter 1998
Biocatalytic Desulfurization—A New Refining ProCess? ........cccovvvvvviieniveineneeninens December 1994

Bottom-of-the-Barrel Refining and Upgrading—Transportation Fuels

Canadian Qil Sands—Upgrading Operations and OUtIOoK ...........c.ccccvvvvvivviineninne. Fourth Quarter 2011
Bunker Fuel Sulfur Reduction—Ships Can Not Be the Residue Dump

FOr REFINEIS FOMBVEN ...ttt Second Quarter 2010
Life Cycle Assessment of Transportation Fuels—“Gaming” the

REQUIALONY PrOCESS? .....cviiiiiieees ettt Second Quarter 2009
Alberta Oil Sands—In Situ Recovery OPerations ..........c.coererereienineneneseneeeeans Fourth Quarter 2006
Canadian Oil Sands—Upgrading Technology and Commercial Operations.............. Third Quarter 2006
Upgrading Orinoco Extra Heavy Oil Moves Into High Gear ..........cccccooooniieicienns Fourth Quarter 2000
Canadian Qil Sands—An ACtiVE FULUIE!.........ccoiii i Fourth Quarter 1996
Major Progress on Upgrading the Bottom of the Barrel ............cccoceeevviicciie e, December 1991
Upgrading Heavy Crudes—A Wide Range of Excellent Technologies

NOW AVAITADIE. ... .o December 1990
Bottrop Heavy Oil/Coal Liquefaction Pilot Plant............ccccooviiiiiniiciiiiences July 1988
The Getty DIatOmite PrOJECT ......ccveviiiiiiiiiti e March 1985
Refinery Projects Focus on Residue Upgrading—A Project Review.............cc.cccveuee. March 1984
Chemicals/Petrochemical Industry
Residue Oil to Petrochemicals—Jump on the Propylene Bandwagon ....................... Second Quarter 2011
Methanol Resurgence in ChiNA.........coccviiieieeieiiec s Second Quarter 2007
ETBE—Option for Fuel Ethanol ...........ccccoive e First Quarter 2006
Dimethyl Ether—What Does the Future HOId? ..........ccoooveiiiii e Second Quarter 2005
Methanol—Future Fuel and Chemical Feedstock USE?........ccoeevveeiieeviieciirieeciieeenen, First Quarter 2002
Petrochemical Industry—Drivers and OUtloOK...........ccccocvviiviiieiicie e First Quarter 2000
Trends in the Chemical INAUSEIY ......oovv i Fourth Quarter 1997
The Worldwide Chemical Industry—OPEC Petrochemical Growth Stalled.............. July 1986
Crude Qil, Heavy Oil, Oil Sands, Bitumen, and Oil Shale
Canadian Qil Sands—Upgrading Operations and OUtIOoK ...........c.ccocvvviveiviveniene. Fourth Quarter 2011
Nuclear Energy for Oil SANAS .........ccccoiiiiiiieiiir e Third Quarter 2007
Alberta Oil Sands—In Situ Recovery OPerations ..........c.ccoeververeiininenenenieneeeeans Fourth Quarter 2006
Canadian Oil Sands—Upgrading Technology and Commercial Operations.............. Third Quarter 2006
New Business Opportunities in the High Oil Price Era.........ccooeoveiiniiieniieicens Second Quarter 2006
OrimulSion 2001 UPGALE........c.eiiiiieiiieieisisie sttt First Quarter 2001
Upgrading Orinoco Extra Heavy Oil Moves Into High Gear ...........cccocvcniivicnenns Fourth Quarter 2000
Deregulation of Refined Products in Japan............ccoceeireneneinieinsese e Third Quarter 1997
Canadian Qil Sands—An ACtiVe FULUIE!.........ccoiii i Fourth Quarter 1996
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Crude Oil, Heavy Oil, Oil Sands, Bitumen, and Oil Shale (continued)

Orimulsion—Status and OULIOOK. ..........ccoiiiiiiiiiee e June 1995
ENhanced Ol RECOVENY .....ccuviiiiiee ettt sttt nne e November 1993
Oil Shale Projects—A Tale of Two Technologies.........ccccovevveieeieiviecic e April 1991
OFTMUISTON ..ttt bbbt n et sreeneesbe e neas December 1990
Liquid Transportation Fuels from Natural Gas, Heavy Qil, Coal, Oil Shale,

Lo I I T a7 oo S July 1990
Union Oil Shale Project, A Technology FIOUNdErs .........ccccoevveviviiiiieice e, October 1986
Co-Processing Coal with Crude Oil ReSIAUES .........cccevieiiiieiiee e September 1985
Synthetic Crude Oil from the Athabasca Oil Sands...........cccccceevievieiicvicve e, September 1984
Union Oil Shale Processing, A Combined Technology/Project Review.................... January 1984
Hydroprocessing—Transportation Fuels
Worldwide Fuels—Regulations and Renewables............ccccooveviiiiiiiccicece e, First Quarter 2009
Worldwide Fuel Sulfur Reduction—We’re AImMost There? .......ccccoeevveeiceeieeireeenens First Quarter 2005
Hydrogen Storage OPtiONS.........cvcviiiiieie ittt Third Quarter 2002
Refinery Emphasis on Hydroprocessing INCreases .........cccevvvvvereveseerieseseesresinannens First Quarter 2001
Hydrogen’s Role in Reformulated Transportation FUels............cccceeevvieciiie e, Third Quarter 1996
Hydrogen: The Growth COmMMOIty .........ccccveviiiiiiiiiiiiec e First Quarter 1996
Other Refining Issues—Power, Solids, Wastes, etc.
Residue Oil to Petrochemicals—Jump on the Propylene Bandwagon ..............cc....... Second Quarter 2011
Bunker Fuel Sulfur Reduction—Ships Can Not Be the Residue Dump

FOr REFINEIS FOMBVET ...ttt Second Quarter 2010
Industrial Waste Gasification and the U.S. Environmental Protection Agency’s

Resource Conservation and RECOVEIY ACL.........covvriierinienieinisese e Second Quarter 2009
Life Cycle Assessment of Transportation Fuels—“Gaming” the

REQUIALONY PrOCESS? .....cviiiiiieiee et Second Quarter 2009
MSW Gasification—A Solution for the 215t Century? .........cccooevvivineneneseeens First Quarter 2009
Worldwide Fuels—Regulations and Renewables.............ccccooeiiiiiniiiiiencc First Quarter 2009
Worldwide Fuels—Sulfur Reduction and Increased SUPPIY ........ccccoovvviirineniciennn Second Quarter 2006
Worldwide Fuel Sulfur Reduction—We’re AImost There? ........ccccocvevvvviveievesennn First Quarter 2005
Worldwide Fuel Sulfur Reduction—Regulations and Technology Consolidate......... Second Quarter 2004
Worldwide Fuel Sulfur Reduction—Regulations & Technology Impact

AN FUINEE AGVANCES. .....cveieiieeiiiiesie et se et sa et este e e e sreaneenesneens Second Quarter 2002
Refinery Emphasis on Hydroprocessing INCreases ..........oouvvrerererieniereeiesisenesienees First Quarter 2001
Automotive Fuel Sulfur Reduction—Regulations and Technologies Continue

LI LT Ao AV U o USSP Second Quarter 2000
Oil Refinery-Based Power Generation Projects Around the World ..............ccccceenee. First Quarter 1996
Oil Refinery-Based Power Generation in NOrth AMerica ........cccccovvvvvvicninenennenn June 1994
Minimization of RefiNery WaSEES ..o June 1992
Review of Some New Developments in Catalytic ProCcessing..........ccccoevrvrerenvernnnnns December 1986
Solid Fuels Returning to the Oil INUSEIY ........ccooviiiiiiiiieee s June 1984
Petroleum Coke
Petroleum Coke Markets 2009—Production and Utilization ............ccccccevevevievnenen. Fourth Quarter 2009
Petroleum Coke Markets 2006—Production and Utilization ............cccccceviveviennenen. First Quarter 2006
Petroleum Coke Production and Utilization—2004 Update...........cccccoeevrceereiranennne Fourth Quarter 2004
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Petroleum Coke (continued)

Petroleum Coke Markets 2002—Expanded Analysis..........ccccevivvviieiiniiinenneseeseenenn, First Quarter 2002
Petroleum Coke—~Production and Utilization Update..........ccccocvevviviievieevnevie i, First Quarter 2000
Petroleum Coke—Worldwide Production and Utilization Increasing............cccccue.... Third Quarter 1997
Petroleum Coke Markets—The Status and FULUre...........ccoeeviiiiiiiceece e Second Quarter 1996
Petroleum Coke Production and Utilization—An Update..........c.cccccevvvevvevnevee e, June 1993

Petroleum Coke—Outlook for Production and USE ...........cccevvereninieniniene e December 1985

POLLUTION, EMISSIONS CONTROL, AND ENVIRONMENTAL ISSUES

Air Emissions and Environmental Regulations

Clean Automotive Diesels—Update and OUtlooK .........ccccccvevveviiiiciicvc e, Third Quarter 2011
Rebirth of the Electric Vehicle—Part 2: The Vehicles and Their Grid

and EMISSIONS IMPACES ........vivriieeieciee et ens Fourth Quarter 2009
MSW Gasification—A Solution for the 21st Century? ........ccccoeveevieiie s First Quarter 2009
New Business Opportunities in the High Oil Price Era........cccccceviviviiiiniiniicieines Second Quarter 2006
Turf Wars in U.S. EIECIIIC POWEN .......ccuviiiiiiiiei ettt Third Quarter 2004
Mercury Emissions Control—To Be or NOt to Be?.......cccceeveevvevie v Third Quarter 2002
Existing Power Plant Performance IMmprovements ........c.coccvvveveeneeneennesineeseeeseee e Second Quarter 2000
Controversial New U.S. Air Quality Proposals .........cccocvvveiievieevieseseee e First Quarter 1997
The Clean Air Act Amendments—Four Years Later..........cccoevvvvierenienieenenesee e November 1994
Hazardous Air POHULANTS .......cooiiiiiie e June 1992
Compliance with the New U.S. Acid Rain Legislation .........c.ccccoecvevivivireveeiecseennn, December 1990

CO,, Global Warming, and Greenhouse Gases
Energy Independence and Security Act Renewable Fuels Standard—

Feedstock Availability, Food Prices, and Greenhouse Gas Implications............ Third Quarter 2009
Life Cycle Assessment of Transportation Fuels—“Gaming” the
REGUIALOIY PrOCESS? ....vviiiiieie ettt teestee sttt e ee e te e ste e st sre e st e e sneesnae e e eeeneens Second Quarter 2009

Can the United States Simultaneously Address Economic Recovery, Energy
Import Dependence, and the Transition to a Low-Carbon Energy Economy? ... Fourth Quarter 2008

Energy Efficiency—A Matter of ChOiCe ........cccvviviiiiiieie e Fourth Quarter 2007
CO, Capture, Storage Challenges, and Opportunities in Electric Power Generation. Fourth Quarter 2006
New Business Opportunities in the High Oil Price Era........ccccccovviviviiiviivcieeseennens Second Quarter 2006
Rules of the Game—Understanding and Optimizing GHG Mitigation Strategies ..... Second Quarter 2003
Global Warming—Agendas Heat Up! ..o Fourth Quarter 1997
The Greenhouse Effect and Its IMpliCations...........cccovveveiiieevieesee e Second Quarter 1996
CO,—A Realistic Assessment of Control, Utilization, and Fixation ............cccccoveen. December 1992

The Nitrous Oxide (N2O) Problem ... November 1991
CO,—Total Fuel-Specific EMISSIONS .......cccccveiieiie e se e September 1991
CO,—Emissions and Global Warming..........ccocoveveevieiie i October 1990
CO,—EMISSION CONIOL.....cciiiiireiiie ettt ettt e e s s e e e e e s s s sseeb s e ereesseraaes April 1989

NO, Control (and other Nitrogen-Based Pollutants)

Combustion Turbine NOy Control Update...........cccevevviiiiiieieciece e Fourth Quarter 1999
Combustion Turbine NOy Control Update...........ccccvevveiiiieiecie e Second Quarter 1998
NOy Control of Reciprocating ENGINeS..........ccccviveviiiiiieieie e Third Quarter 1996
Gas Turbine Dry LOW-NOy COMDBUSEOIS........cccoiiiiiiiiiiece e June 1995
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

NO, Control (and other Nitrogen-Based Pollutants) (continued)

Selective Catalytic Reduction Update...........cccccuviiviiiiniiciecccce e June 1994
SNCR—A Closer Look at Ammonia and Urea.......cccccoveveeeiiiiiie e June 1993
Selective Catalytic Reduction Update..........cccccvviiiiiiiiiiciic e April 1992

The Nitrous Oxide (N2O) Problem ... November 1991
Selective Catalytic Reduction 0f NOy.......ccciiiiiiiiiiiieie e April 1989
Retrofit NOy Controls for Large Coal Fired BOIIers..........ccccovvivviieeieeveevee e, December 1986
Stationary Source NOy CONIOL........ccooiveiiiic e March 1985
S0O,/SO, Control (and other Sulfur-Based Pollutants)

Compliance with the New U.S. Acid Rain Legislation ............cccccevveveviniireveieeien, December 1990
Flue Gas Desulfurization UPAate...........ccccveiiireiiiiiiicie s December 1989
Flue Gas Desulfurization Update............cceceiviieiiiicc e July 1987

Fuel Gas Desulfurization, State-of-the-Art REVIEW ..........ccocvvviiiiiiiiiie e June 1984

Acid Rain—What’s to be Done? An Overview of the ISSUE .........ccceevvvivivirecieeenen, March 1984

POWER GENERATION

Biomass, Renewables, and Waste Fuels

Wind Power—A Reality ChECK.........cccoviiiiiiicece e Third Quarter 2011
Biofuels from Microalgae—Technology Development and Commercial Outlook .... Third Quarter 2010
Solar Energy for Power Generation—UPdate ...........cccccevevverviieve i First Quarter 2010
Industrial Waste Gasification and the U.S. Environmental Protection Agency’s

Resource Conservation and RECOVENY ACL.........cccvvveveieeiie v Second Quarter 2009
MSW Gasification—A Solution for the 21st Century? .......cccccevvvveve i cveicce e First Quarter 2009
Wind Power—A Reality ChecK........cccoviviiiiiic e First Quarter 2008
Commercial FBC Projects and UPdate ..........ccccoveviiiiieviiece e Third Quarter 2007
Road to Zero Emission Hydrogen—Are We There Yet? .....c.cccovevevvieiievieseeieinns First Quarter 2004
Biomass Power Generation—Has Anything Changed?..........c.ccoovvveviivcicce e, First Quarter 2003
Photovoltaics for Power Generation—Update............cccoveveveiieienieivie e First Quarter 1999
Energy from Municipal SOlid WASLE .........ccceviiiii i November 1994
Biomass Power—What’s Real; What’s NOt..........ccoceiiiiniiiiiiicice e December 1994
PhotovoItaic POWET SYSIEMS.......cviiiiiieciiiiesee et st sre s April 1993
CAPCO’s Agricultural Waste-Fueled 25 MW Power Plant............cccccoeveveieieennenn. December 1989
Energy from MUniCipal WasSte.........ccccveiiiiiciece e June 1985
Boiler Technology
Commercial FBC Projects and UPate ...........cooeierieieiiiiinesie s Third Quarter 2007
Coal-Based Power—Ultra-Supercritical PC versus IGCC ..........ccccoovviieienenennn Fourth Quarter 2002
Natural Gas Use in Existing Utility and Industrial Boilers............c.ccocooviviiinnnenen. December 1993
Advanced High-Efficiency Coal-Fired Power Plants—CGCC or PFBC ................... November 1991
Coal-Based Power Production
LT ) o= 1 0] (I @ 111 (oo RS Fourth Quarter 2010
Commercial FBC Projects and UPate ..........cccocveeiieiieneneeie e Third Quarter 2007
Coal—Fueling China’s GIrOWEN .........cciiiiiiiie e First Quarter 2007
Coal-Based Power—Ultra-Supercritical PC versus IGCC ..........cccooeivvveienecenee Fourth Quarter 2002
Advanced High-Efficiency Coal-Fired Power Plants—CGCC or PFBC ................... November 1991
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Coal-Based Power Production (continued)

Contrasting Approaches to Coal-Based Cogeneration—AES and Cogentrix ............ October 1990
Coproduction of CGCC Electricity and Synthesis Gas Products............ccccccevvvevvennen. April 1988
Gasification—Why All the Renewed INterest?.........cocvvviviiecie v Fourth Quarter 1996
New Peaking and Cycling Power Plants—Can Coal Compete?........c...ccceevvviervernnns November 1992
Phased Construction of CGCC POWEr PIaNts ..........ccceeiiiiiieiiniiicsesee e November 1987
Slagging Combustors Technology ANAIYSIS.........ccccvvveiieiieiie e September 1985
Small Coal-Fired POWEr PIantS.........ccooviiiiiee i September 1991
Cogeneration

Nuclear Energy for Oil SandS.........cccveviiiiieie i Third Quarter 2007
Fuel Cells—Progressing, But Far From Proven or Economical ............ccccccovveveiiennne Fourth Quarter 2000
U.S. Cogeneration OULIOOK..........c.ccueiiiiiiiiieie et nne s First Quarter 1999
Contrasting Approaches to Coal-Based Cogeneration—AES and Cogentrix ............ October 1990
Future Cogeneration TEChNOIOGIES ......ccecveiiiiiieie e July 1989

U.S. Cogeneration—Can it Keep GrOWING? .......ccovvevieiiiieiie e December 1984

Energy Management and Regulations/Deregulation
Energy Independence and Security Act Renewable Fuels Standard—

Feedstock Availability, Food Prices, and Greenhouse Gas Implications............ Third Quarter 2009
Life Cycle Assessment of Transportation Fuels—“Gaming” the
REQUIALONY PrOCESS? .....oviiiiicieeeete e Second Quarter 2009

Can the United States Simultaneously Address Economic Recovery, Energy
Import Dependence, and the Transition to a Low-Carbon Energy Economy? ... Fourth Quarter 2008
Is the United States Getting Serious About Reducing Energy Import

Dependency and Carbon EMISSIONS? ..........ccoeieieiiniiiiiinieieseeeeese e First Quarter 2008
Energy Efficiency—A Matter 0f ChOICE ..........ccoviiiiiiiiiiiiie e Fourth Quarter 2007
Turf Wars in U.S. EIECIHC POWET ......ccveiiiiiiicie e Third Quarter 2004
Power Deregulation in Japan—Partial Liberalization of Electric Power Rating......... Third Quarter 2001
California Electricity Deregulation Mess—What Went Wrong? ...........cccccoevveriennnn. Second Quarter 2001
Distributed Generation—Getting HOMEN ..........ccooiiiiiiiiiiieeee e Third Quarter 1999
Electricity Deregulation—California Style..........cooeoiiiiiiiiniieeecses e First Quarter 1998
Distributed Generation—HOW REaI7..........cccoviviiiiiiieie e Third Quarter 1997
Power Deregulation in Japan—A Tightly Controlled Experiment...........cc.ccoceeervenne Second Quarter 1997
Power Industry Deregulation: Can Demand-Side Management Compete? ............... April 1995
Environmental Externalities—Impact on Business Options...........ccccoovveveneiveieennn. April 1994
Demand-Side Management in the U.S. Process INdUSEIes..........cccoovvririneiencniennns April 1993
Fuel Cells and Battery Technology
Rebirth of the Electric Vehicle—Part 1: Batteries.........cccoovveveveriviirerenesieseseeie e Third Quarter 2009
Japan Hydrogen Fuel Cell Demonstration Project: Status Seminar............cc.ccceeveneee. Third Quarter 2004
Road to Zero Emission Hydrogen—Are We There Yet? .......ccccvvveiviiininenenenns First Quarter 2004
Battery Energy Storage—Status and OULIOOK .............ccoerireniiieieiiininese e Fourth Quarter 2003
Well-to-Wheel Analysis—Gaming Hydrogen EffiCIency .........ccccovveiiiiiiinciicnen, Fourth Quarter 2003
Fuel Cells Update—Future Vision or Still Far from Reality? ..........ccccooviniivicinnns First Quarter 2003
Hydrogen Storage OpPLiONS.........coeieierieieieisesie et Third Quarter 2002
Fuel Cells—Progressing, But Far From Proven or Economical ............cc.ccoovieiinenns Fourth Quarter 2000
Battery Energy Storage—Has It Come 0f AQE? .....oovviiiiiiiiieeeee e Fourth Quarter 1998
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Fuel Cells and Battery Technology (continued)

Fuel Cells—The Reality CheCK ........cccccviiiiiiicie e June 1995
Electric Energy Storage—New Interest in an Elusive Concept..........cccoevvevveveevnenne. April 1995
FUET CellS UPAALE......civeeieiiciece ettt e e sneeenre s December 1992
FUBT CeIIS OVEIVIBW ...ttt ettt sn e November 1988

Fluidized Bed Combustion (FBC)

Commercial FBC Projects and UPdate ...........ccccveviiiiieniiicie e Third Quarter 2007
Commercial FBC Projects Update..........ccoceiveieiiiieic e Fourth Quarter 2002
Commercial FBC Projects/FBC Database ..........cccovveviiieiiiece e Fourth Quarter 1999
Commercial FBC Projects and Status of Technology/FBC Database ........................ Second Quarter 1998
Worldwide STatuS iN FBC .......ccviuiiiieiiiiisie e December 1995
FBC Commercial Projects and Technologies Status Update..........c.cccoovvevvevvrnciennns June 1992
Advanced High-Efficiency Coal-Fired Power Plants—CGCC or PFBC ................... November 1991
Biomass FBC Units in California .........ccccooiiiiiiiiiinieieeeesesese e December 1990
FBC Commercial Projects and Technologies Status Update............cccoevvevevveieniennnns July 1990
CAPCO’s Agricultural Waste-Fueled 25 MW Power Plant............ccccccoeveveieinenennn. December 1989
FBC Commercial Projects and Technologies Status Update............ccceevvevevveieiiennns April 1989
FBC Commercial Projects and Technologies Status Update............cccoevveveiecieiennns July 1988
FBC, A “MINI-FEALUIE™ .....oiuiiiiiiieiieieie sttt December 1987
FBC Commercial Projects and Technologies Status .........cccccecvvvveveieneevesesieneineas April 1986
FBC, A State-of-the-Art Technology REVIEW ..........cccceviiiiiiiiccccce e January 1984
Forecasts, Statistics, and Trends
Wind Power—A Reality ChECK.........cooiiiiiiieeece e Third Quarter 2011
Growing Global Thirst for Freshwater: Part 11l—Water for Cities,

Water for Energy, Energy for Water, and Desalination..........ccccccooevevvnennnnns Second Quarter 2011
Growing Global Thirst for Freshwater: Part Il—Demand Issues

with a Focus on Water for Food and Nature .........ccccoceeceevecreccec e First Quarter 2011
Growing Global Thirst for Freshwater: Part I—Supply ISSUES..........cccoevverviviiernnne. Fourth Quarter 2010
Unconventional Natural Gas—Another “Magical Solution”

or A Real Game Changer?........coviiiiiiieieeeee s Second Quarter 2010
Energy Independence and Security Act Renewable Fuels Standard—

Feedstock Availability, Food Prices, and Greenhouse Gas Implications............ Third Quarter 2009

Can the United States Simultaneously Address Economic Recovery, Energy
Import Dependence, and the Transition to a Low-Carbon Energy Economy? ... Fourth Quarter 2008

Wind Power—A Reality CheCK..........cooiiiiiiiiiiece e First Quarter 2008
Energy Efficiency—A Matter 0f ChOICE ..........ccoeiiriiiiiiice e Fourth Quarter 2007
Coal—Fueling China’s GrOWLN ...........ccooieiiiiiieeee s First Quarter 2007
CO, Capture, Storage Challenges, and Opportunities in Electric Power Generation. Fourth Quarter 2006
New Business Opportunities in the High Oil Price Era..........cccooeoeiiiiienciieeee Second Quarter 2006
Energy in China—The Middle Kingdom Roars BacK............ccccoovvveiiniiiiieicee Fourth Quarter 2005
Turf Wars in U.S. EIECIHC POWEN .......c.ooiiieiiie et Third Quarter 2004
Existing Power Plant Performance Improvements ..........ccccoovverereieisenene e Second Quarter 2000
The “New Order” of Electric POWer Generation ............c.ccoeeerereisiiniesieneseneeeeas April 1994

ENErgy iN ChINA ..ot nee s April 1992
Advanced Fossil Fuel Options for Electricity Generation ............cccccovevineneneieennnn December 1988
Markets in U.S. EIECLIIC POWET ..o April 1988
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Gas-Based Power Production
Developments in High-Efficiency Gas and Diesel Engines for Stationary

POWET GENEIALION .....eciviiciiiec ettt ettt ettt e e srae e sabe e s ebeeesaaee e Third Quarter 2003
Natural Gas Use in Existing Utility and Industrial Boilers...........c..cccocoveviieviennnninnnn, December 1993
Gasification Combined Cycle (GCC)

GaSifiCation OULIOOK...........ccviiiieiiiiie ettt e sre e s s Fourth Quarter 2010
Industrial Waste Gasification and the U.S. Environmental Protection Agency’s

Resource Conservation and RECOVENY ACL.........ccovveveieeiie i Second Quarter 2009
New Business Opportunities in the High Oil Price Era..........cccooveveviiivcvciiie e, Second Quarter 2006
Gasification and IGCC—A Summary Update.........ccccovviveieiieve e First Quarter 2005
Coal-Based Power—Ultra-Supercritical PC versus IGCC .........ccccoevievvevcieceeniee, Fourth Quarter 2002
The Status and Future of Gasification—Technology Update..........c.ccccoevevevviiennnnne. Fourth Quarter 2001
Gasification—Why All the Renewed INtErest?........cccoovvvvevvieeie v Fourth Quarter 1996
Gasification as a Waste Disposal SYStEM ......c.cccvvveieiiiiiieiece e April 1995
Air-Blown versus Oxygen-Blown Gasification.............ccccocvevvevieiiiiciisie e, December 1994
Advanced High-Efficiency Coal-Fired Power Plants—CGCC or PFBC ................... November 1991
Dry Feed Entrained Flow Coal Gasification Processes .........c.ccovevvivevieiieiverieninnnnnn, December 1988
Cool Water Coal Gasification Project Update .........c.ccovvvvevviveieve s November 1988
Coproduction of CGCC Electricity and Synthesis Gas Products............c..ccceevrvvenenne. April 1988
Phased Construction of CGCC POWET PIaNtS ..........cccoovviriiiniieieieisesesie e November 1987
Destec (Dow) Coal Gasification Project Update ..........cccccvvvevievviieie i, April 1987
British Gas/Lurgi Slagging Coal Gasification—Technology Analysis...................... June 1985
Cool Water CGCC Demonstration Program............ccccevveviereseeneseeieseseeseese e December 1984
Gas Turbines and Reciprocating Engines
Gas Turbines—Business and Technology Developments.........cccceeevviivcvececveeviene Second Quarter 2004
Developments in High-Efficiency Gas and Diesel Engines for Stationary

POWET GENEIALION .....eiiuiiiie ittt ettt ettt et e e sbe e sbe e sbeesbaesbbesbbeeabeenbeenbeens Third Quarter 2003
Microturbines—2003 UPALE .......cc.eiviieiieiieie et Second Quarter 2003
Dimethyl Ether—Prospects AS A FUEL ........ccoveviiiiii e Second Quarter 2001
Reciprocating Engine Technology and Business Developments...........c..cccooveveeenene Second Quarter 1999
Micro-Turbines: Development Status and OULIOOK ............ccceevviicic v, First Quarter 1998
Combustion Turbine DEVEIOPMENLS .......ccccveieiieieieeeese e Fourth Quarter 1997
Reciprocating Engine Power and COgeneration ............ccoccevvevveneiieenesesieeseseesiesneas November 1995
First Full STIG LM5000 Gas Turbine Cogeneration System.........c.cccovveveviesveinennnns July 1989
Other Power Generation Topics
Wind Power—A Reality CheCK.........cccoviveiiiiiicc e Third Quarter 2011
Solar Energy for Power Generation—UPAate ...........cccceeveviereeievesecie e First Quarter 2010

Can the United States Simultaneously Address Economic Recovery, Energy
Import Dependence, and the Transition to a Low-Carbon Energy Economy? ... Fourth Quarter 2008

Wind Power—A Reality ChecK........cccoviviiiiiiicc e First Quarter 2008
Energy Efficiency—A Matter of ChOiCe ........cccveviiiiiiii e Fourth Quarter 2007
Nuclear Energy for Oil SandS.........cccoveiiiieieiiieccse e Third Quarter 2007
CO, Capture, Storage Challenges, and Opportunities in Electric Power Generation. Fourth Quarter 2006
Nuclear Renaissance? A Reality CheCK.........cccooveviiiiiiieiiii s Third Quarter 2005
Orimulsion 2001 UPAALe........ecveiiieeieiicie ettt sreeneas First Quarter 2001
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Other Power Generation Topics (continued)

The Kalina Cycle REVISITEU ........cccviiiccic et Second Quarter 1996
Oil Refinery-Based Power Generation Projects Around the World ...........c.cccocveee. First Quarter 1996
Orimulsion—Status and OULIOOK. ..........cccoiiiiiiiiiei e June 1995

Oil Refinery-Based Power Generation in North America .........cccccvevvvevinevieviesineene June 1994

NUCIEAr POWET PrOSPECES ....vvviiiieieeiee e e stee s st stte s te e te et e s e s e e s te e e nneennnens April 1991
OFTMUISTON .ttt sttt ettt e s be et et e sreeteeaenneas December 1990
Superconductivity and Electricity TranSmiSSIiON ........ccccceevivevieeieesiesie e e enee e December 1987
Kalina Cycle—No Quantum Leap SEEN ......c.ccveiiriiieie e cie e see e sie st sre e April 1987
GeOthermMal ENEIQY .....cociviie et e e et e e e nee e nrs December 1985

SOLID FUELS PROCESSING

Biomass and Waste Fuels
Biofuels from Microalgae—Technology Development and Commercial Outlook .... Third Quarter 2010
Energy Independence and Security Act Renewable Fuels Standard—

Feedstock Availability, Food Prices, and Greenhouse Gas Implications............ Third Quarter 2009
Industrial Waste Gasification and the U.S. Environmental Protection Agency’s

Resource Conservation and RECOVEIY ACE.........cccovveviiiiie i Second Quarter 2009
MSW Gasification—A Solution for the 21st Century? .........cccooeoviiinciencicceens First Quarter 2009
Biomass Energy Update—Part 3: Review of Khosla Ventures’ Promotional

Paper on Future Biomass Feedstock SUPPHIES..........ccoviiiiierciiiir e Third Quarter 2008
Biomass Energy Update—Part 2: U.S. Biomass RESOUICES ...........ccceevervevrinerennennns Third Quarter 2008
Biomass Energy Update—Part 1: Feedstocks and Technologies ............cccccoeevennnns Second Quarter 2008
Lignocellulosic Ethanol—ARn UPdate..........c.cccevveiiiiiiieiesece e Fourth Quarter 2007
The U.S. Ethanol Industry—Recent Developments in Corn Ethanol........................ Second Quarter 2007
Biodiesel—A Feel GOod FUEI! ..........oov i First Quarter 2007
ETBE—Option for Fuel Ethanol ... First Quarter 2006
Biodiesel—Production on the Rise, But Still A Small Player .............ccccocevvvvveienenn. Fourth Quarter 2005
Fuel Ethanol—Part 2: Is Lignocelluosics-to-Ethanol for Real? ............ccccovevevnenee. Third Quarter 2005
Fuel Ethanol—Part 1: Corn-to-Ethanol ... Second Quarter 2005
Biodiesel—Modified Vegetable Seed Oil/Animal Fat Engine Fuels Heavily

Reliant on Government Subsidies to COMPELE..........cceeveveveeeeri s Third Quarter 2003
Biomass Power Generation—Has Anything Changed?...........ccccovevievievienineie e First Quarter 2003
Fuel Ethanol—The Pork Barrel ROHS Onl........cccoveiiiiii e Fourth Quarter 2001
Municipal Waste-t0-Energy UPCaLe ...........cooeieiiiiiiinirisesieeeese e Fourth Quarter 1998
Cofiring Waste Fuels and Biomass in Coal-Fired BOilers........cc.ccoccevvvivviveiviicniene. Third Quarter 1998
Biomass Power—What’s Real; What’ s NOL .........ovvviiiieciiieeee et December 1994
Energy from Municipal SOld WASLE .........ccocveiiiiii e November 1994
Biomass FBC Units in California .........ccocovoveieiiiiieeiice e December 1990
CAPCO’s Agricultural Waste-Fueled 25 MW Power Plant............cccccooveveieieennennn. December 1989
Wood Waste Fuels and UtIlIZation ... November 1987
Energy from MUNiCipal WaSTe...........ccocveiiieeie et June 1985
Coal

Can the United States Simultaneously Address Economic Recovery, Energy
Import Dependence, and the Transition to a Low-Carbon Energy Economy? ... Fourth Quarter 2008
Coal—Fueling China’s GrOWLN ........c.cociii i First Quarter 2007
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Coal (continued)

New Business Opportunities in the High Oil Price Era........ccccccvvvviiviiiiiieccecieeninens Second Quarter 2006
Coal-Based Power—Ultra-Supercritical PC versus IGCC .........ccccooeiirviieveneieenee. Fourth Quarter 2002
The U.S. Clean Coal Technology Demonstration Program—~Nearing the

FINISN LINE. ittt st e be e sbe e sbe et e e taeenreenreens First Quarter 1997
The U.S. Clean Coal Technology Program—Reality!.........c..ccccooeviiviiiiiiiciicien December 1993
Upgrading Low-Rank Coals—Moving to Commercial Operations .............cccccceeue.. April 1991
Liquid Transportation Fuels from Natural Gas, Heavy Oil, Coal, Oil Shale,

a0 I I T T T To B SS July 1990
The U.S. Clean Coal Technology Program Update..........cccccevveveeiieninninsie e April 1990
The U.S. Clean Coal Technology Program...........cccoceeeeeieneenene e July 1988
MICTONIZEA COAL.......eiiieeieiiieiecie ettt sttt nne e nee e December 1987
Mild Gasification—A New Name For Coal PYrolysis ........c.cccooeveviviieiiiinevcsnenen, December 1987
Drying and Upgrading of Low Rank Coals...........ccccevveiieiien i July 1987
Coal Cleaning Technology OVEIVIEW. .........cccveiiiiiierieiieee e e October 1986
Industrial Coal Utilization—Technology ISSUES...........cccooiiiiiininecci e July 1986
Slagging Combustors Technology ANalysiS........cccccveveiiiicieiieii e September 1985
Coal Water Mixtures Technology ANalysiS.........ccccvieiiiiiiiiecie e September 1984
Direct Coal Liquefaction—Overview of the ISSUE...........ccooivviiiiiiiireiee e March 1984
Petroleum Coke
Petroleum Coke Markets 2009—Production and Utilization ...........ccccccveveviviveiennns Fourth Quarter 2009
Petroleum Coke Markets 2006—Production and Utilization ............cccceeeevveiieinenen. First Quarter 2006
Petroleum Coke Production and Utilization—2004 Update..........c.cccceevvvivervennennn. Fourth Quarter 2004
Petroleum Coke Markets 2002—Expanded Analysis..........ccccvvvvviieiieiieeineseeseenenns First Quarter 2002
Petroleum Coke—~Production and Utilization Update..........ccccccevviveevinevne e v, First Quarter 2000
Petroleum Coke—Worldwide Production and Utilization Increasing..........ccccccue.... Third Quarter 1997
Petroleum Coke Markets—The Status and FULUre...........ccoeevieiiiiiiieece e Second Quarter 1996
Petroleum Coke Production and Utilization—An Update.........c.ccccevvevvevneieeinennnn, June 1993
Petroleum Coke—Outlook for Production and USE ...........cccevvereniinieninieie e December 1985

Steel Industry
Advanced Steel MaKiNg ........ccoveiiiiiiec s November 1994
Steel Industry Can Benefit from Advanced Coal-Based Technologies...................... December 1985

TRANSPORTATION FUEL AND VEHICLE TECHNOLOGY

Alcohols and Ethers

Lignocellulosic Ethanol—ARn UPate..........c.cccviveiiiiiieiecece e Fourth Quarter 2007
Methanol Resurgence in ChiNa..........ccocviveiiiiiccce e Second Quarter 2007
The U.S. Ethanol Industry—Recent Developments in Corn Ethanol........................ Second Quarter 2007
ETBE—Option for Fuel Ethanol .............cccooieiiiiic e First Quarter 2006
Fuel Ethanol—Part 2: Is Lignocelluosics-to-Ethanol for Real? ............cccccevveveienne Third Quarter 2005
Fuel Ethanol—Part 1: Corn-to-Ethanol ..o Second Quarter 2005
Dimethyl Ether—What Does the Future HOld? ... Second Quarter 2005
Methanol—Future Fuel and Chemical Feedstock USE?........cccvvevvviiieiieiireeireeireeenees First Quarter 2002
Fuel Ethanol—The Pork Barrel ROHS ONl........ccoooiiiiiiieiicccce e Fourth Quarter 2001
Dimethyl Ether—Prospects AS A FUEL ........cocovv i Second Quarter 2001
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Alcohols and Ethers (continued)

MTBE—AnN Uncertain Future ARad ...........ccoovi it Third Quarter 1999
Ethanol—Alternative Fuel or Ultimate “Pork Barrel”? .........cccccoevveviivievie e, June 1993

A Comparison of Oxygenate Production COStS .........ccccveieerieeiieeviinvie e sieesieesieeneeens April 1993
Activity in Oxygenates for Gasoling IS INtENSE ........cccccvvveeiiriie i November 1992
Methanol—Technology and ProSPECES ........ccciveiiiiie e July 1989

Octane Enhancement With MTBE ... July 1988

Mixed AICONOIS TOr FUEIS ........ooveeee e June 1985
Methanol USeS iN FUEIS...........oiiiececcc e e December 1984

Alternative Fuels and Vehicles
Biofuels from Microalgae—Technology Development and Commercial Outlook .... Third Quarter 2010

Embracing Natural Gas Vehicles—The Original Alternative Fuel ..............cccceevenie First Quarter 2010
Rebirth of the Electric Vehicle—Part 2: The Vehicles and Their Grid

and EMISSIONS IMPACES ........oiuiiviiiiiiieieis e Fourth Quarter 2009
Rebirth of the Electric Vehicle—Part 1: Batteries.........cccocvvevevenivnireieseeieveseeie e Third Quarter 2009
Methanol Resurgence in ChiNA..........ccooieiiiinie e Second Quarter 2007
New Business Opportunities in the High Oil Price Era.........cccoevvoiiiiiiniicicens Second Quarter 2006
ETBE—Option for Fuel Ethanol ... First Quarter 2006
Dimethyl Ether—What Does the Future Hold? ...........cocooiiiniiiiii e Second Quarter 2005
Japan Hydrogen Fuel Cell Demonstration Project: Status Seminar............cc.ccoeeveneen. Third Quarter 2004
Road to Zero Emission Hydrogen—Are We There Yet? ........ccccvevvrviiiininenenenns First Quarter 2004
Battery Energy Storage—Status and OULIOOK .............ccooeriririieiniiisincne e Fourth Quarter 2003
Well-to-Wheel Analysis—Gaming Hydrogen EffiCIenCY .........cccccovveiiiiiniicienen, Fourth Quarter 2003
Fuel Cells Update—Future Vision or Still Far from Reality? ........cccccoovniiiiiinnns First Quarter 2003
Hydrogen Storage OpPLiONS.........coeieierieieieisiesie ettt Third Quarter 2002
Dimethyl Ether—Prospects AS A FUEI .........ccooiiiiiiiiicce e Second Quarter 2001
Fuel Cells—Progressing, But Far From Proven or Economical ............cccccocvveiinienns Fourth Quarter 2000
Recent Advances in AUtOMOLIVE ENGINES.........ccoiieiiiiiiiienieieeeeese e Third Quarter 1998
Natural Gas Vehicles—Little Market Growth in Ten Years..........cccccvevevvenvnneriennnnn. Third Quarter 1996
Electric VEhiCIeS ANYONE?.........c.ooviiiiiiii s December 1993
A Review of Alternative FUel VENICIES ..o November 1993
EIECTIC VENICIES ... November 1991
Alternate Fuel Technologies—Prospects and Options ...........ccoceeereieiinieninenenieens April 1988
Compressed Natural Gas as Vehicular FUel............cocooiiiiiiiiie s December 1986
Mixed AICONOIS TOr FUEIS .......ooueiiicc June 1985
Methanol USES IN FUBIS.........c.ooiiicce e December 1984
Diesel Fuel
Clean Automotive Diesels—Update and OUtlooK ..............coceiiiiieiciiiiicc Third Quarter 2011
Biodiesel—A Feel GOod FUEI! ..ot First Quarter 2007
Biodiesel—Production on the Rise, But Still A Small Player ...........cccccccceioviiveinnene Fourth Quarter 2005
Worldwide Fuel Sulfur Reduction—We’re AImost There? ........cccocevvivinnr e First Quarter 2005
Clean High-Efficiency Automotive Diesels—What’s Real?............ccccovvvviennnene. Fourth Quarter 2004
Worldwide Fuel Sulfur Reduction—Regulations and Technology Consolidate......... Second Quarter 2004
Biodiesel—Modified Vegetable Seed Oil/Animal Fat Engine Fuels Heavily

Reliant on Government Subsidies to COMPELE..........cccvrerrereiiiiniie e Third Quarter 2003
Dimethyl Ether—Prospects AS A FUEL ..o Second Quarter 2001
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SFA QUARTERLY REPORT INDEX — 1984 THROUGH 2011 (continued)

Diesel Fuel (continued)

Natural Gas to Liquids—URUAte..........cceceeieeiieiiiiie e e e s Third Quarter 2000
Automotive Fuel Sulfur Reduction—Regulations and Technologies Continue

TREIE AUVANCE ...ttt ettt e s be e e eaae e sbeeeares Second Quarter 2000
Is There a “Designer Fuel” In Diesel’s FULUIE? ........ccccveiivie e Third Quarter 1999
California Diesel Specifications—Environmental Pacesetter or Political Disaster? .. April 1994
Gasoline
Worldwide Fuels—Regulations and Renewables...........cccooveiiiiiiiiiicviccic e First Quarter 2009
Worldwide Fuels—Sulfur Reduction and Increased SUPPIY ......cooevveiieiieiiecniecninens Second Quarter 2006
Worldwide Fuel Sulfur Reduction—We’re AImost There? .......ccccoevvvevieeiceeccneeenen. First Quarter 2005
Worldwide Fuel Sulfur Reduction—Regulations and Technology Consolidate......... Second Quarter 2004
Worldwide Fuel Sulfur Reduction—Regulations & Technology Impact

aNd FUMNEr AQVANCES........ciiviiiiie ettt ettt st va e v Second Quarter 2002
Natural Gas to LiquidsS—URUALe..........ccecveieeiiiiiriie e e e s e Third Quarter 2000
Automotive Fuel Sulfur Reduction—Regulations and Technologies Continue

TREIE AUVANCE ...ttt et ettt eate e s be e e ebae e s abee e Second Quarter 2000
MTBE—AnN Uncertain Future ARad ...........ccocveiiiiiicii e Third Quarter 1999
Hydrogen’s Role in Reformulated Transportation FUels............ccccoovvieiiniinccncnnes Third Quarter 1996
A Comparison of Oxygenate Production COStS ........cccccveriveiieiiieriiiere e see s April 1993
Activity in Oxygenates for Gasoling IS INtENSE ........cccccvvveeiiriie i November 1992
Liquid Transportation Fuels from Natural Gas, Heavy Qil, Coal, Oil Shale,

Lo I I T T o S July 1990
Octane Enhancement With MTBE ... i July 1988
Gasoline from Natural Gas in New Zealand, A Project ReView.........ccccccevvvevveinnnee. April 1986
General Fuel Quality and Regulations
Clean Automotive Diesels—Update and OUtlooK ..........ccccvevveiiiiiciicic e, Third Quarter 2011
Bunker Fuel Sulfur Reduction—Ships Can Not Be the Residue Dump

FOF RETINEIS FOTBVEN ...ttt Second Quarter 2010
Worldwide Fuels—Regulations and Renewables...........cccooveiviiiiiiniivic e First Quarter 2009
Worldwide Fuels—Sulfur Reduction and Increased SUPPIY ....c.cooevvevieiiieiineieeninns Second Quarter 2006
Worldwide Fuel Sulfur Reduction—We’re AImost There? .......ccccoevvvevieeiceeccveeenen. First Quarter 2005
Worldwide Fuel Sulfur Reduction—Regulations and Technology Consolidate......... Second Quarter 2004
Worldwide Fuel Sulfur Reduction—Regulations & Technology Impact

aNd FUMNEr AQVANCES........coiviiiiie ettt reas Second Quarter 2002
Refinery Emphasis on Hydroprocessing INCreases........ccocvevveveeieeseesieesinesinesnvesnnas First Quarter 2001
Automotive Fuel Sulfur Reduction—Regulations and Technologies Continue

TREIE AUVANCE ...ttt ettt et erte e sbe e e ebae e sabee et Second Quarter 2000
Fuel Quality Requirements Tighten Around the World...........c.cccccoveviveviiicvic e, Second Quarter 1999
Hydrogen’s Role in Reformulated Transportation FUels............ccccoovvieiiviincieennens Third Quarter 1996
Evolving Automotive Fuel QUalItY..........cccocveieriiciiisn e November 1995
California Diesel Specifications—Environmental Pacesetter or Political Disaster? .. April 1994
Transportation in Southern California—Issues, Technologies, Fuels ..........c.ccc......... April 1992
LOW-EMISSioN MOTOr FUEIS ..o October 1989
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WASTE MANAGEMENT

Biomass Utilization

MSW Gasification—A Solution for the 21st Century? .......cccccevvvveve v First Quarter 2009
Lignocellulosic Ethanol—An UPdate..........cccccviveiiiiiieiesece e Fourth Quarter 2007
The U.S. Ethanol Industry—Recent Developments in Corn Ethanol....................... Second Quarter 2007
ETBE—Option for Fuel Ethanol .............cccooieiiiiic e First Quarter 2006
Fuel Ethanol—Part 2: Is Lignocelluosics-to-Ethanol for Real? ............ccccccovvvvenenne Third Quarter 2005
Fuel Ethanol—Part 1: Corn-to-Ethanol ...........c..ccoeeiieiiiiiiieeece e Second Quarter 2005
Biomass Power Generation—Has Anything Changed?..........c.cccocvveiiiv v, First Quarter 2003
Cofiring Waste Fuels and Biomass in Coal-Fired Boilers..........c.cccccevvvviviveiviienienne. Third Quarter 1998
Wood Waste Fuels and UtHHZation ... November 1987
Plastics

Industrial and Home Plastic Waste Recycling Moving Ahead Rapidly ..................... June 1994

Advances in the Utilization of Waste PIaStiCS ...........cccocevvriviieivsieie e First Quarter 1996
Degradability and Recyclability of Plastics in Solid Waste Management.................. December 1991
Processes

Advances in Wet Air Oxidation and Other Hydrothermal Processes..........ccccccoueue... Third Quarter 1998
Biological Waste Treating—What iS Real? ........cccooieiiiiiiiiiieeee e December 1995
Gasification as a Waste Disposal SYSIEM ........ccviveiiriiieie e April 1995

Solid-Waste Utilization
Industrial Waste Gasification and the U.S. Environmental Protection Agency’s

Resource Conservation and RECOVErY ACt.......c.ccccveveeieeiieeiiese s ein e Second Quarter 2009
MSW Gasification—A Solution for the 21st Century? ........ccccoeveevie v First Quarter 2009
Municipal Waste-to-Energy UPdate ..........cccveviiiiiiii s Fourth Quarter 1998
Cofiring Waste Fuels and Biomass in Coal-Fired BOilers...........ccccocvvvevievieiicinnnnne, Third Quarter 1998
Fuel Utilization 0f SCrap TIrES.....coveii i sie et Second Quarter 1997
Advances in the Utilization of Waste PIastiCS .........cccccceeevieiiiiiiiiicciccce e, First Quarter 1996
Energy from Municipal SOlid WaASLE ..........ccceviieiiiiiiee e November 1994
Co-Combustion of Municipal Solid Waste with Coal ...........cccccoeviiviiiiciieiic e, December 1991
Energy from MUNiCIipal WaASEE .......cccveiiiiec et June 1985

Waste Minimization and Disposal
Industrial Waste Gasification and the U.S. Environmental Protection Agency’s

Resource Conservation and RECOVENY ACL.........cccvvveveieeiie v Second Quarter 2009
MSW Gasification—A Solution for the 21st Century? .......cccccevvvveve v First Quarter 2009
The ReEMEdIAtion GaIME .......coviiiiiiiisie et November 1995
Solid Waste from Coal-Fired POWEr PIaNtS ...........cccoviiinineieieeescse e October 1989
Minimization of Refinery WasteS .........cccvveiiiiiiie s June 1992
Disposal of Hazardous Wastes from Process Plants............cccccevviveieiececneve e, July 1987
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