DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST
FOSSIL ENERGY RESEARCH AND DEVELOPMENT

PROPOSED APPROPRIATION LANGUAGE
[(Including Trandfer of Funds)]

For necessary expensesin carrying out foss| energy research and development activities, under the authority of the Department of

Energy Organization Act (Public Law 95-91), including the acquisition of interest, including defeasible of equitable interestsin any redl
property or any facility or for plant or facility acquisition or expansion, and for conducting inquiries, technologica investigations and
research concerning the extraction, processing, use, and disposa of minera substances without objectionable socid and environmental
costs (30 U.S.C. 3, 1602, AND 1603), [performed under the mineras and materias science programs at the Albany Research Center in
Oregon $540,653,000] $449,000.000, to remain available until expended, [of which $12,000,000 for oil technology research shal be
derived by transfer from funds gppropriated in prior years under the heading “ Strategic Petroleum Reserve, SPR Petroleum Account”
and of which $95,000,000 shall be derived by transfer from funds appropriated in prior years under the heading “ Clean Cod
Technology”, such funds to be available for agenerd request for proposals for the commercid scae demondration of technologiesto
assure the rdiability of the Nations's energy supply from existing and new eectric generating facilities for which the Department of

Energy upon review may provide financid assistance awards. Provided, That the request for proposals shall be issued no later than one
hundred and twenty days following enactment of the Act, proposas shdl be submitted no later than ninety days after the issuance of the
request for proposas, and the Department of Energy shal make project seections no later than one hundred and sixty days after the
receipt of proposals. Provided further, That no funds are to be obligated for selected proposals prior to September 30, 2001: Provided
further, That funds provided shal be expended only in accordance with the provisions governing the use of funds contained under the
heading under which they were originaly gppropriated: Provided further, That provisons for repayment of government contributions
to individua projects shal beidentica to those included in the Program Opportunity Notice (Solicitation Number DE-PS01-89FE
61825), issued by the Department of Energy on May 1, 1989, except that repayments from sdle or licensing of technologies shdl be from
both domestic and foreign transactions. Provided further, That such repayments shall be deposited in this account to be retained for
future projects. Provided further, Than any project approved under this program shall be considered a Clean Coal Technology
Demongtration Project, for the purposes of Chapters 51,52, and 60 of title 40 of the Code of Federd Regulations. Provided further, | of
which $150,000,000 is to be available, after coordination with the private sector, for a request for proposalsfor a Clean Coal Power

Initiative providing for competitively-awarded research, development and demondration of commercia scale technologies to reduce the




barriers to continued and expanded cod use: Provided, That al awards shall be cost-shared with industry participants. Provided further,
That in order to enhance the return to the taxpayer, provisons for roydties from commercidization of funded technologies shal be
included in the program solicitation, including provisons for reasonable roydties from sde or licensng of technologies from both

domestic and foreign transactions. Provided further, That no part of the sum herein made available shal be used for the fidld testing of
nuclear explogvesin the recovery of oil and gas Provided further, That up to 4 percent of program direction funds avallable to the
Nationa Energy Technology Laboratory may be used to support Department of Energy activities not included in this account.




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
Program Mission

The U.S. rdies on fossl fues for about 85% of the energy it consumes. Many forecast that high U.S. reliance on these fues will
continue for decades. For example, the Energy Information Adminigtration’s 2001 Annua Energy Outlook projects that fossil fue
reliance could approach 90% by 2020. Accordingly, akey god of the Department's fossl energy activitiesis to ensure that economic
benefits from moderately-priced foss| fuels, and a strong domestic industry that creates export-related jobs, are compatible with the
public's expectation for exceptiona environmenta quaity and reduced energy security risks.

In support of thisgod, the mission of the Foss| Energy (FE) Research and Development (R&D) program is to enhance U.S. economic
and energy security by: (1) managing and performing energy-related research that promotes the reliable, efficient and environmentaly
sound production and use of fossl fuds, (2) partnering with industry and others to advance clean and efficient foss| energy technologies
toward commercidization in the U.S. and internationd markets, and: (3) supporting the development of information and policy options
that benefit the public by ensuring access to adequate supplies of affordable and clean energy.

To ensure that Federdly funded and developed technologies and related andlyss are relevant to market and public needs, and are
tranderred into commercia applications, FE participatesin joint partnerships with industry utilizing a variety of mechanisms such as
cost-shared contracts, targeted outreach activities, and cooperative research and devel opment agreements with the Department's National
Energy Technology Laboratory (NETL) and other National Laboratories.

Program Areas
The FY 2002 request for R&D is $449.0 million. Comparable activities (i.e., R& D plus demongtrations) were funded at $450.5 million

in FY 2001, not including atransfer of $95 million that does not come available for obligation until September 30, 2001. Including this
funding, Fossil R& D was funded a $545.5 million. In FY 2002 there are Sgnificant changesin emphasis within the R&D portfolio. In



FOSSIL ENERGY RESEARCH AND DEVELOPMENT OVERVIEW (Cont’ d)

particular, additional funding is requested for activities under anew Clean Coa Power Initiative to demongtrate technology for advanced
clean cod powerplants. Turbine R&D isdiminated and R& D funding for naturd gas, petroleum, and clean fuds (from cod, oil and
naturd gas) is dgnificantly reduced.

Clean Coal Power Initiative

The Bush Adminidration is proposing anew vison in cod research. This Presdentid Initiative is a new effort within the Department of
Energy’s Foss| Energy program that combines investmentsin research and development with federal matching funds for research and
development and firgt-of-a-kind installations of advanced technologies on cod-fired power plants. As part of thisinitiative, the
adminigtration is requesting $150 million in FY 2002 for funding advanced research and development and a limited number of joint
government-industry-funded demondtrations of new technologies that can enhance the reiability and environmentd performance of cod-
fired power generators. The nation’s power generators, equipment manufacturers, coa producers and others will help identify the most
critical barriersto cod’ s use in the power sector. Industry aso will be required to share in the costs of theinitiative, with the private
participants share rising to 50 percent or more by the time new technologies are ready for testing at market-entry scales.

Fuelsand Power Systems

In FY 2002 Cod and Power Systems has been re-named Fuels and Power Systems. While this area continues to encompass the
Department’ s cod-related R& D, the name change highlights the multi-resource nature (e.g., ail, gas, cod) of fossl energy power and
fuel systems. The FY 2002 request for Fuels and Power Systemsis $159.8 million. The FY 2001 appropriation for comparable R&D
activitiesis $229.2 million. In FY 2001 Fuels and Power Systemns dso included an additiona $94.8 million for the Power Plant
Improvement Initiative.

Fuels and Power Systems addresses demands of the post-2000 domestic market, including the need for reliable, moderate-cost electricity
generation that can reduce emissions congstent with evolving environmental requirements while meeting growing eectricity demand.

These activities will dso hep U.S. industry develop options for alarge and growing export market, while contributing to nationd energy
security. Based on these priorities, the cod program is focused on four gods: (1) develop progressively higher efficiency and cleaner
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power generation systems with 10-20% lower busbar dectricity costs, which will ultimately evolve into a“Vison 21" fleet of new
power and energy plants with near zero levels of pollutants as well as CO,., (2) develop super-clean emission control systemsfor SO,,
NOXx, air toxics, and particulate matter that can be gpplied to exigting plants; (3) evauate economicaly viable approaches to carbon
sequestration to address climate change concerns, and ; (4) develop economically competitive technologies for the production of
dternative trangportation fuels and chemicas.

The Vison 21 concept integrates program goas to develop the full potentid of our abundant foss| fuel resources while addressing
climate change concerns. Vision 21 was endorsed in the November 1997 report on Energy R&D by the President’s Committee of
Advisors on Science and Technology (PCAST), and supported by the Nationa Research Council and other stakeholder groups. Vision
21 plants would comprise a portfolio of fuel-flexible systems and modules capable of producing a varied date of high-vaue fossl fuds,
(or in combination with opportunity fuels or feed-stocks) commodities and/or dectricity taillored to market demandsin the 2010-2015
time frame. Diginguishing features of the Vison 21 fleet are (1) capability to produce cheaper dectricity at efficiencies over 60 percent
when fuded by cod, and 75 percent when fudled with naturd gas; (2) near zero pollutants to meet more stringent emissons standards
(less than one-tenth of current New Source Performance Standards) at alower cost; (3) options for no net CO, emissons, (4) fue
flexible (cod, naturd gas, plus opportunity fues such as municipa and industrid wastes); and (5) aflexible set of integrated modules
configured to meet arange of market applications and capable of producing an array of high-vaue commodities (such as chemicals,
high-quality steam, liquid fuels, and hydrogen) at compstitive pricesin afree market. Many of the Fuds and Power Systems
technologies, after achieving their performance gods, will be integrated into the Vison 21 concept. FY 2002 power systems activities
tied to Vison 21 include achieving ultra-high efficiencies by working toward integrating advanced components such as a cod gadfier,
fud cdl and turbine.

Significant progress towards achieving these godswill be made in FY 2002 in the Clean Cod Technology (CCT) Demongtration
Program as projects involving gasification, advanced fluidized bed combustion, and fud cell technology progress. Supporting CCT
activities, an internet documentation database is now available that will dlow stakeholdersinterested in the progress and implementation
of CCTsto retrieve information. The infrastructure provided by the CCT projectsis deployed, in certain cases, to advance the R&D
program. Similarly, issues addressing systemic improvements in the technology from CCT projects are investigated under the R& D

program.
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Fuds and Power Systemsincludes five dements: (1) Central Systems; (2) Distributed Generation Systems; (3) Sequestration R&D; (4)
Fuels, and; (5) Advanced Research. Activitiesincluded in the $61.0 million Central Systems request for FY 2002 are divided into two
maor areas. Thefirg is Innovations for Exiging Plants. A mgor thrust of this program area is the development of technology to comply
with the requirements of the Clean Air Act Amendments (CAAA) of 1990 and new or pending regulations. The FY 2002 budget
request emphasizes. development of retrofit NO, control technologies for compliance with CAAA Titlel and Title 1V, Phase |
regulations, and new PM, s and ozone Nationd Ambient Air Quality Standards for essentialy al existing cod-based power plants;
determining PM., s source-receptor relationships as they relate to cod-fired power plant emissons; and field testing of air toxics control
technologies. For mercury, no practica control technology now exigts to Sgnificantly mitigate emissions from powerplants, so the focus
is on both effectiveness and cost. In addition, there may be opportunities for innovative gpproaches which address two or more of these
pollutants Smultaneoudy.

The second areain Central Systemsis Advanced Systems, which includes Low Emission Boiler System (LEBS), Indirect Fired Cycle
(IFC), Pressurized Huidized Bed (PFB) combustion, Integrated Gasification Combined Cycle (IGCC), and Advanced Turbines. The
target for coal-fueled, advanced central systemsis to achieve efficiencies in the 42-48 percent range in the 2000-2005 period that will
provide the engineering foundation for system efficiencies in the 55-60 percent range. These latter improvements could reduce CO,
emissions by over 40 percent compared to current coa-fired systems.

C TheLEBS programisdrawingto aclose. No further funding isrequested in FY 2002.

C IFC/IPFB are being refocused to emphasize hybrid systems. 1FC incorporates a new high temperature advanced furnace and
pyrolyzer which integrates combustion, hegt transfer and emission control processes. In FY 2002, the applicable combustion
technology for Vison 21 isfolded into the Vison 21 gasification/combustion hybrid concepts under IGCC. For PFB, mgor
emphagsin FY 2002 will shift to provide the key scde-up technology for gasification/fluid bed combustion hybrids for Vison
21 concept options.

C IGCC offersthe potentid for sgnificant increasesin thermd efficiency aswell as sgnificant reductions in capita costs, near-zero
emissions of pollutants, and the ability to co-produce dectricity and other valuable products. In FY 2002, the program will
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continue its focus on cost and efficiency improvements and performance optimization for power generation and co-production
goplications.

C TheAdvanced Gas Turbine Program work on utility-scale turbines will be completed in FY 2001.

The FY 2002 request for Distributed Generation Systemsis $45.1 million. These systems offer the potentia to cost-effectively meet
peak demand, and in some cases base and intermediate load, without the need for capitd intensive centra station capacity or costly
investmentsin transmission and digtribution. Fud cell digtributed generation systems have the additiona advantage of being capable of
reducing criteria pollutants well below current New Source Performance Standard levels, reducing non-criteria pollutants such as CO,
and acid rain precursors, and reducing therma emissions to the environment. In FY 2002, demondtration of acommercia-scale, 250kW
molten carbonate fud cdll (MCFC) power plant system will be completed to verify its gpplicability for the combined heat and power, and
digtributed generation markets. A demondration will aso be completed of a 220 kW - 320 kW solid oxide fuel cdl (SOFC)/turbine
hybrid commercid prototype in support of Vison 21.  Successful demondtrations could result in the congtruction of manufacturing
fadlitiesinthe U.S. A growing thrugt of the program is development of alow cost 5-kilowett solid state fuel cdll for distributed and
auxiliary power unit gpplications. Toward this end, the Solid State Energy Conversion Alliance (SECA) provides aforum to bring
entities together which are interested in low-cogt, high power-dengity, solid Sate fue cell systemsfor distributed generation and auxiliary
power unit gpplications. SECA is committed to developing advanced technology that can be readily customized, while sill being mass
produced to reduce cogts, with an initia cost target of $400/kilowatt for a complete solid state system.

Sequestration R& D explores the potentia for greenhouse gas reduction, particularly carbon dioxide. FE's sequestration research, which
is part of alarger DOE Sequedtration Initiative, is being carried out in collaboration with other parts of the Department, other government
agencies, nationd laboratories, other countries, and indugtria firms, and pursues a balanced set of gpproaches to establish both the
environmenta acceptability and the required technical and economic performance. The FY 2002 request of $20.7 million for
Sequestration R&D will carry to “ proof-of-concept” completion a number of applied R& D options being investigated as part of prior
solicitations. For example, integrated research and field demongirations of CO, sequedtration in degp, unminable cod seams and
depleted oil reservoirs will be conducted and sufficient data devel oped to determine reservoir integrity and the fate of injected CO,. The
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long-term program god isto achieve large-scae carbon sequestration at $10/ton, which could lead to the reduction of carbon emissions
by 145 million tons per year in the U.S. and 270 million tons worldwide by 2030.

The FY 2002 request for Fuds R&D is $7.0 million and focuses on development of critical components of the fuels technology
program. Thisincludes continued development of new ceramic membranes that would separate coa gas, biomass-derived gas, or natura
gas into constituents that could be chemically combined to new types of liquid fuels. Also included is advanced technologiesto cregte
new industries for the production of premium carbon and industria products from cod. No funding is requested for the steelmaking
process, which is investigating the direct reduction of iron ore. Funding was completed in FY 2001.

The FY 2002 request for Advanced Research is $26.0 million, which funds two types of activities. Thefirst isaset of crosscutting
sudies and assessment activities in environmenta, technica and economic analyses, cod technology export and internationd program
support. The second includes crosscutting fundamenta and applied research programs that focus upon developing the technology base
in the enabling science and technology areas that are critica to the successful development of both superclean, very high efficiency
coal-based power systems and coal-based fuel systems, with greatly reduced or no net emissions of CO,. These sysemsare
encompassed in the Vison 21 energyplex. Advanced Research seeks a greater understanding of the physicd, chemicd, biological and
thermodynamic barriers to achieving economic, technologic, and environmental goas and to identify ways to overcome those barriers.

Sgnificant potentid benefits can be redized from achieving the Cod and Power Sysems gods. For example, combining high efficiency
power generation with carbon sequestration technology has the potentid to reduce globa carbon emissions by more than 500 million
tons per year by 2030, and by much more as the existing portfolio of powerplants retires and is replaced by improved technology.
Potentia savingsin cost of dectricity is estimated at 0.5 billion per year by 2015, reaching $2.5 billion per year in 2030, and contributing
to power plant sdes of $10 hillion per year in 2030.

Natural Gas Technologies

In FY 2002, $21.0 million is requested for Natural Gas Technologies. This includes activities to help ensure that future domestic gas
supplies are adequate and reasonably priced. EIA, inits 2001 Annud Energy Outlook (AEO2000), projects over a60 percent increase
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in domestic natural gas consumption between 2000 and 2020, with nearly two-thirds used for eectric power generation. Thisrequires
increasing gas production from parts of the vast domestic resource base that are not currently economical to recover because of the
geologica setting, qudity of the gas, or location relative to infrastructure. The gas program focuses on technica and market needs, and
is cdosdly coordinated with industry. Activities seek to ensure long-term availability and rdliability of naturd gas a reasonable prices and
to improve the Nation’s ability to store, trangport, and distribute gas in an economic, efficient, and environmentaly beneficia manner.
Magor R&D dementsinclude: Exploration and Production; Gas Hydrates, Infrastructure; and Effective Environmenta Protection.

The Exploration and Production request for FY 2002 is $9.4 million, and includes arange of activities, foremost of which are:

C Advanced Drilling, Completion, and Stimulation projects to develop and demondirate tools and techniques that will result in
minimum formation damage, reduce costs and improve recovery, and minimize the environmenta impact of drilling-related

operations and waste disposal. FY 2002 cost reduction activities include development of the world' s first microwave-processed drill

bit and composte drill pipe.

C Advanced Diagnostics and Imaging Systems to devel op and demonstrate advanced imaging and prediction techniques for locating
productive areas within low-permesbility and fractured reservoirs, and identify and assess the potentia productivity of non-
conventiona gas reservoirsin priority basins to reduce exploration and production risks. These technologies will reduce the number
of dry holes; improve production from fractured reservoirs; increase U.S. exploration through greater industry access to and use of
geologic and geophysicd basin-scde data; and increase the cost effectiveness of fidld development, infill drilling, and extraction
Processes.

The $4.8 million request for Gas Hydrates is along-term effort seeking to convert the potentid gas hydrates resource (estimated at up to
320,000 Tcf) into gas reserves while devel oping technol ogies to assure safe petroleum operations in hydrate areas, and define the impact
of methane hydrates on the globa carbon cycle.

Foss| Energy’s $5.1 million Infrastructure Technology program includes activities to enhance the rdigbility and ddiverability of the
Nation's naturd gas pipdines and gas storage facilities. These efforts are motivated by increasing concern about the integrity and
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adequacy of the gas ddlivery and storage infrastructure. Thisis one of the criticd barriers to achieving 30 TCF domestic consumption,
projected by 2015, given the age of the exigting pipdlines, declining industry R& D for enhancing pipeline infrastructure, an uncertain
regulatory climate, and long lead times required for new pipdine congtruction. FY 2002 activities include development of advanced
gtorage technologies for high ddliverability facilities and smart automated inside pipeline inspection systems and repair technology.

The Effective Environmental Protection program request is $1.6 million. The program works to lower the cost of environmentd

protection through a combination of risk assessment technology development, regulatory streamlining, impact analys's, and facilitating
diaogue that attempts to achieve consensus among affected parties on ways to balance the need to devel op the Nation’s energy resources
with the maintenance of our environmenta values.

Oil Technology

InFY 2002, $30.5 million is requested for the Oil Technology program, which seeks to enhance energy security through increased
domestic production, as well as helping the U.S. to be aresponsible seward of its oil resources. The combined impact of FE R&D
could contribute toward preserving the availability of these resources, extending reservair life, and increasing domestic production.

Objectives of the ail technology program include: slem the declinein domestic oil production; improve the capability of the Nation's
petroleum industry to increase the supply of secure, domestic ail; and reduce and resolve environmenta issues associated with domestic
oil production and processing. These activities are carried out under the areas of Exploration and Production, Reservoir Life Extenson
and Management, and Effective Environmenta Protection.

The FY 2002 request for Exploration and Production is $20.4 million, which includeswork in severd aress:
C Advanced Drilling, Completion, and Stimulation work focuses on developing tools and techniques to drill, complete and simulate il

wells to reduce costs, improve well productivity, and reduce environmental impacts (smaler surface “footprint” and reduced drilling
wades). FY 2002 activities include demondrating safe, economic dimhole drilling technology under Arctic conditions.
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C Advanced Diagnostics and Imaging Systems devel ops technol ogies and methodol ogies that improve the success rates and cost
efficiencies for the development of existing fields and the discovery of new fields. A specid focus is highly fractured reservoirs and
ultra-deep geologic exploration and devel opment environments.

C Resarvoir Efficiency Processes include research to develop and demondtrate tools and methodologies that permit oil operators to
recover hydrocarbons from known reservoirs not producible by current technology.

» Arctic Oil and Gas Research will develop advanced technologies for production and use of energy in the Arctic environment.

The Reservoir Life Extenson and Management program request is $4.8 million to provide improved technology and/or more efficient
methods to recover more of the 350 billion barrels of discovered but unproduced domestic oil resource, and increase recovery of oil from
Federd lands. Evaluation of past advanced fidd tridsin large, promising Class 1, 2, and 3 reservoirs will be completed. Demongtration
and testing of technologies specificaly targeted for independent operators will be continued.

The Effective Environmenta Protection FY 2002 request is $5.3 million for technologies and practices that reduce the threat to the
environment and decrease the cost of effective environmentd protection and compliance involved in il exploration, production, and oil
processng. The program will focus on detection and control of air emissions from gas and oil equipment and facilities, treetment and
reduction of produced water to meet environmental standards, remediation of soils that have been contaminated with hydrocarbons or
produced water, treatment and disposal of wastes containing naturaly occurring radioactive materids, underground injection of produced
water, and other approaches to manage oil and gas field wastes.

Research currently conducted under Ultra Clean Fuels to develop technology for the refining industry to make low sulfur fuel was
determined to be most gppropriately funded by the private sector. No funding is requested for this activity in FY 2002.

External Inputsto FE Program Planning
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A number of distinguished expert groups representing industry and academia have provided guidance on FE program priorities. For
example

C

C

The President’s Committee of Advisors on Science and Technology (PCAST), in its November 1997 report “ Federa Energy
Research and Development for the Chalenges of the Twenty-First Century,” recommended strong support for: (1) Vison 21, zero-
emission energy plants capable of producing combinations of energy, hest, fuds and chemicas from carbonaceous fuels; (2) new
gpproaches for capturing and sequestering carbon; (3) developing a science-based program with industry, Federal Agencies and the
Navy to understand the potentia of methane hydrates worldwide; (4) technology transfer and cost-effective demongtrations to help
maintain production from mature and margind regions of domestic ail production; and (5) foundation building R&D in universties
and National Laboratoriesto help maintain the energy technology leadership of the United States.

The June 1999 PCAST report “ Powerful Partnerships — The Federd Rolein Internationa Cooperation on Energy Innovation”
addresses ways to improve the U.S. program of international cooperation on Energy R& D to best support U.S. priorities and address
the key globa energy environmenta challenges of the next century. The report includes funding recommendations for a variety of
initiatives that include gpproaches such astax credits, regulatory assistance, training and Federa ly-supported R&D.

Industry groups, particularly formal advisory groups such as the National Cod Council, Nationa Petroleum Council, and the
recently-formed Methane Hydrate Advisory Committee, provide periodic guidance. Of particular importance to oil and gas R&D
activitiesis the December 1999 Nationa Petroleum Council report on Naturd Gas. Other important reports include survey results
from the Nationd Petroleum Council study "Research, Development, and Demongration Needs of the Oil and Gas Industry,” and
the Petroleum Technology Transfer Council Needs Assessment.  These surveys identified potentid high benefit R&D aress,
considering the near- and long-term needs of both the supply and utilization sectors, where industry respondents, for avariety of
reasons, do not believe the oil and gas industries will make adequate progress on their own.

Public input is obtained through workshops on various topics held throughout the yeer.

Other Program and Crosscutting Areas
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FE istaking steps to ensure that the U.S. benefits directly from cooperative research with foreign governments and multilateral
indtitutions as well as enhanced internationa regulatory coordination. FE isaso working with other Departmenta groups, Federa
agencies, internationa organizations and private sector companies to promote the export of domestic fossll fud technology, including
highly efficient processes that can reduce globa greenhouse gas emissions.

In the area of Environmenta Restoration, FE isworking to provide a safe environment at the FE R&D facilities, aswell as at off-dte
locations where R& D projects are sponsored.  In addition, FE is responsible for correcting environment, safety and hedth (ES&H)
problems at the Albany Center, aformer U.S. Bureau of Mines facility that was transferred to FE in 1997. FY 2002 funding & aleve of
$9.5 millionistargeted at corrective actions to ensure that the FE R& D facilities are operating in compliance with Federd, state and local
ES& H requirements, and that the environmental contamination associated with the on-site operationsand off-gite locationsis
remediated. The mgor share of funding will focus on environmenta remediation, indoor arr quaity and ventilation, industrid safety,
emergency preparedness, fire protection, control of toxic and hazardous materias, and protection of water and air quality. A sustained
commitment to ES&H is an important factor in retaining public trust in the conduct of FE activities.

The FY 2002 request for Program Direction and Management Support is $70.0 million. This provides funding for sdaries, benefits and
overhead expenses for management of the Fossl Energy program a Headquarters and the Nationa Energy Technology Laboratory
(NETL), with Stesin Morgantown, WV, Fittsburgh, PA and Tulsa, OK.

The FY 2002 request for the Import/Export Authorization Program is $1.0 million, which promotes the development of interfuel
competition and markets for U.S. naturd gas and eectricity through regulation of natura gas imports and exports, exports of eectricity,
and the congtruction and operation of dectric transmisson lines which cross U.S. internationd borders.

The Advanced Metdlurgica Processes Program at Albany, Oregon , for which $5.2 million is requested in FY 2002, seeks to determine
the factors thet limit service life of materidsin indudrid, structurd, or engineering gpplications and provide solutions to servicelife
problems through new materials technology, to develop and demongtrate technologies that will reduce waste and pollution, and to use
capabilities and expertise to provide focused solutions to high priority nationa problems. The research at Albany providesinformation
on the performance characteristics of materids being specified for the current generation of fossl-fueled power systems, on the
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development of cost-effective materids for incluson in Vison 21 sysems, and for solving environmental emisson problems rdated to
fossl fired energy systems.  This program stresses full participation with industry and emphasizes cost sharing to the extent possible.



Sub-program

Clean Cod Power Initiative
Clean Cod Power Initiative
Operating Expenses

Subtotal Clean Coa Power Initiative

Fuels and Power Systems
Centrd Systems

Operating Expenses
Didributed Generation Systems

Operating Expenses
Sequestration

Operating Expenses

Fuds
Operating Expenses

Advanced Research (formerly AR&TD)

Operating Expenses

DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT

PROGRAM FUNDING PROFILE

FY 2000 FY 2001 FY 2002

Program Change
Request vs. FY 2001

Enacted Enacted Request Dollar Percent
$0 $0 $150,000 $150,000 100%
$0 $0 $150,000 $150,000 100%
$112,688 $199,135 $61,000 $-138,135 -69%
$43,373 $52,584 $45,124 $-7,460 -14%
$8,941 $18,746 $20,677 $1,931 10%
$19,844 $23,423 $7,000 $-16,423 -70%
$22,811 $30,137 $26,000 $-4,137 -14%
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Sub-program

Subtota Fuels and Power Systems

Gas
Natura Gas Research
Operating Expenses

Subtotal Gas

Petroleum
Qil Technology
Operating Expenses

Subtotal Petroleum

Program Direction and Management Support
Operating Expenses

Pant and Capita Equipment
Construction

Foss| Energy Environmental Restoration
Operating Expenses

Cooperative Research and Development
Operating Expenses

Program Change

FY 2000 FY 2001  FY 2002 Reguest vs. FY 2001
Enacted Enacted Request Dallar Percent
$207,657 $324,025 $159,801 $-164,224 -51%
$30,809 $45,029 $21,000 $-24,029 -53%
$30,809 $45,029 $21,000 $-24,029 -53%
$55,748 $66,874 $30,499  $-36,375 -54%
$55,748 $66,874 $30,499  $-36,375 -54%
$75,479 $80,086 $70,000 $-10,086 -13%
$2,600 $3,891 $2,000 $-1,891 -49%
$10,000 $9,978 $9,500 $-478 -5%
$7,193 $8,071 $0 $-8,071 -100%
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Program Change
FY 2000 FY 2001  FY 2002 Reguest vs. FY 2001
Sub-program Enacted Enacted Request Dallar Percent

Import/Export Authorization

Operating Expenses $2,173 $2,295 $1,000 $-1,295 -56%
Advanced Metdlurgica Processes

Operating Expenses $5,000 $5,214 $5,200 $-14 0%
Prior Year Offsets

Operating Expenses $0 $-107,000 $0  $107,000 -100%
TOTAL FY 2002 Request $396,659 $438,463  $449,000 $10,537 2%
Summary

Operating Expenses $394,059 $434,572  $447,000 $12,428 3%

Congtruction $2.600 $3,891 $2.000 $1.891 -49%

Total Program $396,659 $438,463  $449,000 $10,537 2%
Saffing (FTES)

Headquarters 115 130 130

FHedd 538 5/5 525

Totd Steffing 653 105 655

Authorizations:
P.L. 95-91, “Department of Energy Organization Act” (1997)



DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL REVIEW BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT

SUMMARY OF CHANGES

FY 2001 ENaCted . ... o e
N0 I o = (= Y/
- Federd Pay Raseand Locality Pay . ... ..o e
- TrANS SUBSAY . . . oo
- Working Capital FUND . . . oo e
FY 2002 BaSe « - . v oot e e e e

Clean Coal Power |nitiative

- Thisisanew Presdentid initiative that will demongtrate the latest advanced clean cod-based technologies , aimed at

sustaining enhanced dectricity reliability, generation cgpacity and clean, affordablepower .. ......... ... L

Central Systems

- Innovationsfor Exiting Plants - Funding will support development of fossl fuel combustors with ultra clean NO,
emissons under the Vison 21 program and diminates a program amed at optimizing the performance of cod-fired

power plantsin Chinaand TUIKEY . . .. .ot ot e e e e
- Advanced Systems-Low Emisson Boiler Sysem (LEBS) - Phase IV activity will continue using prior year funding ... ...

- Advanced Sysems-Indirect Fired Cycle - Funding for the gpplicable combustion technology for Vison 21 is funded

within Advanced Systems-Integrated Gasification Combined Cycle. ......... ... i i

FY 2002
Request

$438,463

2,293

8

58
$440,822

+150,000

-2,102

-5,997



SUMMARY OF CHANGES - FOSSIL ENERGY RESEARCH AND DEVELOPMENT (Cont’d)

- Advanced Systems-Integrated Gasification Combined Cycle - The funding level supportsthe continuation of
development efforts at the Wilsonville Power Systems Devel opment Facility; co-production feasihility sudies; |aboratory-
scde investigations of Vison 21 activities in ar separations; hydrogen separations; gas stream purification and advanced
fud-flexible gasficaion hybrids . .. ... .. -134

- Advanced Systems-Pressurized Fluidized Bed - The decrease will transition the program to combustion hybrid
technology development activities at the Wilsonville Power Systems Development Facility, gas stream cleanup
development and testing, and continue engineering design conceptsin support of Vison21l ........... .. ... i, -4,175

- Turbines- Aswork on the utility-scale turbine draws to a close, no additiond funding isrequested inFY 2002 ............ -30,936

- Power Plant Improvement Initiative (PPII) - Follow-on program activity is being funded in FY 2002 under anew Clean
Coal POWEr INITIAIVE . . .. e e e e e e e -94,791

Distributed Gener ation Systems

- Fud Cdls-Advanced Research - The request supports the continuation of generic research on fuel cdl systemsto lower
costs, investigate advanced processes and designs, and to solve fundamentd crosscutting materials and designissues . ... ...

-1,794

-  Fud CdlsFud Cdl Sysems- The program will continue to pursue industry cost-shared cost reduction and production

improvement research and continues supporting assessments and studies on a market entry system. Activitiesrelated to

the Solid State Energy Conversion Alliance (SECA) are funded within Fud Cdls-Innovative SysemsConcepts . .. ... .. .. .. -19,432
- Fud CdlsVigon 21 Hybrids- Research will continue on Vision 21 enabling cost reduction and performance

enhancement program on amarket ENtry SYSIEM . ..ottt e -3,467
- Fud CdlsInnovative Systems Concepts - The increase continues activities leading to development of low cogt, solid

gate fud CAISUNTE SECA . ..ottt e e e e +17,233

Sequestration R& D




SUMMARY OF CHANGES - FOSSIL ENERGY RESEARCH AND DEVELOPMENT (Cont’d)

- Sequedtration R&D - The increase provides for exploratory research on novel and advanced concepts for greenhouse gas
capture, separation, storage and reuse; and increased research facilities and capabilities to expand research in the area of
S <0 101C-S 1 = 1 +1,931



SUMMARY OF CHANGES - FOSSIL ENERGY RESEARCH AND DEVELOPMENT (Cont’d)

Fuels

- Transportation Fuels and Chemicds - The decrease in funding is due to the conclusion of the Early Entrance
Coproduction Plant feasibility studies and other cod-based syngas fuels research. The funding also provides for
continued research on novel syngas ceramic membrane technology for gas conversion and other nove fuels converson
0101055 -2,558

- Solid Fues and Feedstocks - Conclude activity for cod cleaning to produce premium fuels, reduction of air toxic
precursors, high efficiency processes development, research on advanced separation technologies, and testing to assst in
the successful introduction of U.S. cod utilization into international markets.  Also provides for continuing research on
methods to produce premium carbon products from cod viaindustry-led consortiaand NETL study . ................... -2,291

- Advanced Fuds Research - The program will conclude research on C-1 chemistry novel clean fuels, hydrogen
enabling science, molecular modding for fuels catalyst research, and advanced an novel concepts research for ultra-
deanfudsand ChEMICAS . ... .o e e -4,889

- Stedmeking - The dimination of funding will conclude demondration of this revolutionary ironmakingprocess ............. -6,685

Advanced Research

- Cod Utilization Science -The funding provides for continued research toward sensor and control development, the
Virtud Demongtration Plant and CO2 minerd sequedtration, in support of the Vison 21 concept of a power and fues
(0 11110 1= +14

- Materids- The funding provides for continued program development efforts on high temperature intermetallics, ceramic
composites and high temperature filters, membranes, and solid state eectrolyte functional materids . .................... +15

- Cod Technology Export - The funding provides for continued support for coa and technology export programs and
promotion initiaives, assstsin trade missons and other activities to promote the export of clean cod technologies; and
continues the coordination of dl FE internationdl related crosscutting activities .. ... -43

- Bioprocessing of Cod - The funding provides for the development of biologica processesto sequester CO, by natura
mitigation strategies and ongoing bioprocessSing €ffortS . ... oo v +3



SUMMARY OF CHANGES - FOSSIL ENERGY RESEARCH AND DEVELOPMENT (Cont’d)

- Environmentd Activities- The program continues environmentd anayses of air and water qudity, solid waste digposd,
toxic substance rdleases, and globa climatechange . .. .. ... e -96

- Technica and Economic Anaysis - The funding continues studies supporting multi-year planning, FE strategy, and
program formulation, provides anadytica support for foss| related Energy Policy Act implementation; supports state and
regiond effortsto develop energy andysscapability . ..... ... e +2

- Internationa Program Support - The program continues analys's, sudies and technica evauations of ongoing and
planned bilaterd and multilatera activities; and continues support for internationd initiatives that leverage foss| energy

- Focus Areafor Computational Energy Science - The decrease was due to reprogrammed funds added in FY 2001 to
congtruct access to supercomputer and to purchase interface equipment. Continue devel opment of advanced modeling

toolsand dynamic SMUIAiONSTOr ViSION 20 ... ... . e -3,993
- University Cod Research - The funding continues support for university research and undergraduate internship programs
............................................................................................... +7
- HBCUs, Education and Training - The funding continues efforts to acceerate workforce diversty in foss| fue related
TECNNOIOgIES . . . . oo e e +2
Natural Gas Technologies
- Exploration and Production - The budget request does not include funding for field demonstrations of integrated deep
drilling sysems. In addition, the Multi-Nationa La/Industry partnership effort will be diminated, and no new work in
Secondary Gas Recovery will be pursued. Technology transfer work with PTTC will continue at areduced level ........... -4,871
- GasHydrates- The funding alows continuation of a core program of resource characterization of Arctic and marine
hydrates with the U.S. Geologica Survey, Navd Research Lab and universties. Funding that supports joint industry
projectsin seefloor stability, resource characterization and feasibility hasbeenreduced. ... ... ..o
-5,188

- Infrastructure - The request supports reduced funding for research in the storage technology program to further develop



SUMMARY OF CHANGES - FOSSIL ENERGY RESEARCH AND DEVELOPMENT (Cont’d)

existing underground storage facilities; develop cogt-effective technologies to determine, prevent or remediate storage

well/fied ddiverability decline; expand pesking storage capability for demand periods, and reduce the investment

required to maintain affordable storage service. Also, funding is requested in the infrastructure technology program for

research on the environmenta impact of pipeine infrastructure and the integrity of distribution systems; underground

facility detection; internd ingpection; trenchless and horizonta boring technologies, and virtud moddsfor gas system

relidbility analysSis and ditribULioN rES0UNCE SYSEIMS . . . ..ottt e et -3,060

- Emerging Processing Technology - No new funding is proposed to continue work for cod mine methane and gas
8700 =0 170 f o] o: £ -9,896

- Effective Environmenta Protection - The decrease reflects reductionsin the effort to develop and demondtrate
technologies to reduce environmental compliance cost and improve environmental performance related to natura gas
resource recovery . The program will sustain emphasis on technologies that will improve responsible development of gas
FESOUNCES ON PUDIIC [aNaS . . . . o e e -1,014

Oil Technology

- Exploration and Production - The program plans to reduce research on oil basin andysis, smart well technology,
advanced recovery methods, and fundamenta technologies for frontier oil production. In addition, the Multi-Nationd
Lab/Industry partnership effort will be eiminated and research benefitting the recovery of petroleum through the use of
sonicaionWill bediminaed . . ... ... . e -8,494

- Resarvoir Life Extenson/Management - The request supports the technology research and development with
independents program.  The decrease reflects completion of work to improve oil recovery and resource management
capabilitieswith Native American tribDes .. ... . o -9,813

- Effective Environmenta Protection - The decrease reflects reductions in the effort to develop and demonstrate
technologies to reduce environmental compliance costs and improve environmenta performance related to upstream and
downstream ail industry activities . Focus on upstream technologies that will improve responsible development of gas
resources on public lands. The Department has chosen, due to budget congtraints, to reduce work with States and other
Federd agenciesin streamlining regulations and supporting their efforts to make more cogt-effective, risk-based -5,496
FEQUIAIONY JECISIONS . . o o vttt ettt ettt e ettt e e e e e e



SUMMARY OF CHANGES - FOSSIL ENERGY RESEARCH AND DEVELOPMENT (Cont’d)

- Emerging Processing Technology Applications - No funds for diesdl biodesulfurization project for producing low sulfur
i fUB. o

- UltraClean Fuels- Begin an orderly termination of R&D usingprioryearfunds ........... ... .. ...



SUMMARY OF CHANGES - FOSSIL ENERGY RESEARCH AND DEVELOPMENT (Cont’d)

Program Direction and M anagement Support

- Headquarters Sdaries and Benefits- Provides for 80 FTEs at Headquarters. This staff implements and communicates
policy to the NETL, sets program objectives, develops program plans and eva uates dternative strategies; develops and
defends budget requests; approves procurement plans, and MonNitorSWork progress .. ... ..o v -2,580

- Headquarters Travel - Provides fundsfor travel in support of the activities stated above. Both domestic and international
travel e CONAUCIEA . .. .. o e -38

- Headquarters Contract Services - Provides for contractua services that are generic to the entire FE program. Included
are items such as computer services, technica and management support services, E-mail and LAN requirements,
computer timesharing/housekeeping, and the working capital fund which providesoverheedexpenses . .................. -265

- Fdd Sdaies and Benefits- Provides funds for 281 FTEs a the National Energy Technology Laboratory (NETL).
Activities of the aff include contract and lab monitoring, development and maintenance of project, budget and
procurement plans, and other activitiesrelated to programand Sitesupport . ... .. ..o -4,917

- FddTravd - Providesfundsfor travel in support of the above stated activities in the attainment of program gods, both
onthedomesticfront and aoroad . . ... ... . o i e -140

- Fdd Contract Services- Provides funds for facility operations, maintenance, finance automated office support service,
administrative, management and technical SUPPOI . . . ..o oo oot -4,505

Plant and Capital Equipment

- Congruction - The funding provides for genera plant projects a the National Energy Technology Laboratory sites and
the Albany RESEAICN CaMEr . . . ..ottt et e e e e e e e e e -1,891

Cooper ative Resear ch and Development

- Cooperative Research and Development - The request eiminates funding for continued research and development at
UNDEERC a0 WRI . ottt et e et e e e e e e e e e e e e e e e e e e e -8,071



SUMMARY OF CHANGES - FOSSIL ENERGY RESEARCH AND DEVELOPMENT (Cont’d)

Fossll Energy Environmental Restor ation

- CERCLA Remedid Actions- Provides funding for the continued cleanup of the Rock Springs and Hoe Creek Sites;
continuation of the Hannah Site revegetation; soil and groundwater cleanup at the FETC-PGH former liquefaction Site;
and assessment/ste investigations Of INACHIVE PIOJECES . . . .. oottt e e e e

- RCRA Remedid Actions- Providesfor continued on-gite remediation activities . ............. i,
- Other ES&H Actions - The increase provides for continuing recurring ES& H activitiesat the FETC Stes ................

Import/Export Authorization

- Import/Export Authorization - Provides for the sdlaries and benefits of 7 FTES who manage the regulatory review of
natural gas imports and exports, exports of eectricity, the congtruction of dectric transmisson lineswhich cross U.S.
internationa borders, and exercise regulatory oversight of powerplant conversions pursuant to the Powerplant and
Industrial FUEl USE ACE OF 1078 . . ... e e e e e e e e

Advanced M etallur gical Processes

- Advanced Metdlurgica Processes - Continues research on extending the service life on materias while addressing ways
to improve environmental impact of hazardous materialspathsand processes ... ... ..o

Useof Prior Year Balances

FY 2002 Congressional BUdgEt REQUESE . . . . . o oottt et e e

-1,707
+137
+1,092

-1,295

-14

+107.000
$449,000




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
CLEAN COAL POWER INITIATIVE

l. Mission Supporting Goals and Obj ectives:

Cod is by far the most abundant U.S. energy resource, with domestic reserves that exceed the energy potentia of the world’ s ail
reserves. Americans want reliable and affordable power, and they want clean air too. Mesting the rising dectricity demands of our
increasingly electronic economy will require the use of cod for the foreseesble future, and we must therefore develop the ability to
eliminate the technologica barriers to continued cod use.

The Bush Adminigration is proposing anew vison in cod research. This Presdentid Initiative is anew effort within the Department of
Energy’s Foss| Energy program that combines investmentsin research and development with federal matching funds for research and
development and firg-of-a-kind ingtallations of advanced technologies on cod-fired power plants. As part of thisinitiative, the
adminigtration is requesting $150 million in FY 2002 for funding advanced research and development and a limited number of joint
government-industry-funded demonstrations of new technologies that can enhance the reiability and environmenta performance of cod-
fired power generators.

The Clean Cod Power Initiative will be carried out cooperatively with industry. The nation’s power generators, equipment
manufacturers, cod producers and others will help identify the most critica barriersto cod’s use in the power sector. Industry aso will
be required to share in the codts of the initiative, with the private participants share risng to 50 percent or more by the time new
technologies are ready for testing a market-entry scales.

To obtain industry’ s views on the content, coordination and scope of the Clean Cod Power Initiative, the Department of Energy’ s Office
of Foss| Energy will convene aworkshop later this year with utilities, equipments manufacturers, fud suppliers, univerdties and others.



l. Mission Supporting Goals and Objectives: CLEAN COAL POWER INITIATIVE (Cont'd)

Among the discusson topics will be the feasihility of establishing amore forma consortium of private organizations that would help

coordinate and guide the initiative.

The CCPI isafallow-on to the Power Plant Improvement Initiative (PPIl) and is closdy coordinated with R& D activities under Central
Sysems. All projects would require cost-sharing by participants in the effort, with the industry share increasing as technologies
gpproach commercid dates. Commercidly successful technologies will contribute royaties back to a program fund to underwrite future
research efforts. CCHl will demondtrate the latest technologica improvementsin efficiency, advanced low-cost emission control

technologies, and religbility at new and exigting plants.

1. A. Funding Schedule:

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Clean Cod Power Initiative ................. $0 $0 $150.000 $150.000 100%
Totd, Clean Cod Power Initiative ............ $0 $0 $150.000 $150.000 100%
[1.B. Laboratory and Facility Funding Schedule:
Activity EY 2000 FY 2001 EY 2002 $Change %Change
AllOther . ... . $0 $0 $150.000 $150.000 100%
Totd, Clean Cod Power Initiative ............ $0 $0 $150.000 $150.000 100%
[1. Performance Summary:
Adtivity FY 2000 FY 2001 FY 2002
Clean Cod Power No activity. ($0) No activity. ($0) Initiate a Clean Coa Power

Initiative

Initiative as afollow-on to the



1. Performance Summary: CLEAN COAL POWER INITIATIVE (Cont’ d)

Adtivity

FY 2000

FY 2001

FY 2002

Clean Cod Power
Initiative (Cont’ d)

No activity. ($0)

No activity. ($0)

Power Plant Improvement
Initiative (PPI1) under Central
Systems, that will demongrate the
latest advanced clean coal-based
technologies beyond PPII , aimed
a sustaining enhanced dectricity
reliability, generation capacity and
clean, affordable power.
($248,500)(TBD)

Fund technica and program
management support ($1,500)

Clean Cod Power
Initiative, Totd

$150,000




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
CENTRAL SYSTEMS

l. Mission Supporting Goals and Obj ectives:

Asthe growing nationa economy reliesincreasingly on eectronicaly and digitaly controlled processes, eectricity supply availability
becomes a mgor concern, especidly as the eectricity generation market is undergoing restructuring.  This has resulted in agrowing
nationa need for increased eectricity and reduced emissions from eectric power generation plants to replace and augment an aging
power generation infrastructure. Electricity demand from both naturd gas and cod is projected to increase significantly through the year
2015 to meet increased energy demand in the U.S. and offset the decline in generation from nuclear power (Annua Energy Outlook,
2001).

Traditiondly, dectric power generation generaly implies large-scae production of dectric power in sationary plantsthat are
interconnected by atransmisson and distribution system to serve the eectric loadsin agiven area or region. This centralized mode of
generation is comprised chiefly of fossl fuded power plantsthat have rapidly proliferated to meet growing demands. But technology has
improved too dowly to keep abreast of societal needs for higher efficiency and reduced environmental impacts.

In response to these needs, the Centra Systems Program is focused on improving the existing fleet’ s performance and to provide
innovative technology to support alonger term god of dramaticaly improving the efficiency of power systems while reducing emissons
of pollutants to near zero levels. In FY 2002, and future years this activity, will be included in the Clean Cod Power Initiative. The
near-term focus will continue to develop low-cost technologies. In support of the long term goal, arevolutionary approach called
“Vidon 21" will continue with the am of developing technology for high efficiency energy plants with practicaly zero emissons.

Vison 21 isaprogram that will provide the necessary technology in building blocks dong with the integration of these building blocks
to atain thisgod. A fleet of these Vison 21 plants will be flexible enough to use avariety of foss| resources including cod (our most
abundant domestic fudl), naturd gas, and other feedstocks. They will produce a date of energy products including dectricity, clean fuds



l. Mission Supporting Goals and Objectives: CENTRAL SYSTEMS (Cont'd)

and chemicds, and high grade hest. In some cases, these plants will be able to separate and capture CO,, a greenhouse gas, for
subsequent sequestration.

As part of the current core DOE Fossil Energy RD&D Program, the Central Systems program is addressing the devel opment of cost-
effective power systems, based on both cod and naturd gas individualy and in combination, that are substantially cleaner and more
efficient than systemsin usetoday. The Centra Systems program includes severd advanced power systems based on coa combustion
or cod gadfication, advanced environmenta control technologies, and advanced gas turbine technology.  In addition, Centrd Systems
is pursuing a power plant improvement initiative that demonstrates advanced cod-based technologies for improving performance and
capacity of new and exiging plants. Different kinds of power systems are being developed, each based on a different technology:
advanced combustion; gasification combined cycle; pressurized fluidized bed combustion; hybrid combustion systems; advanced turbine
systems, and fud cdls in combination with turbines as a hybrid power module. Many of these technologies will evolve into the
technology building blocks for Vison 21 while finding applications in related markets along the way, resulting in nearer-term spinoff
benefits as well asreducing costs and technicd risksfor Vison 21 systems.

The program eements for Central Systems include technology devel oped for existing plants, advanced systems, and Vison 21.

Innovations for Existing Plants - This program eement has a near-term focus on devel oping advanced clearVefficient power systems and
highly efficient, cogt-effective environmenta control technologies for retrofitting to existing powerplants, with applications to new plants
aswell. Results of this advanced research are used by those who develop, design, manufacture and operate both existing and advanced
systems across the entire spectrum of cod utilization technologies not only to improve efficiencies, but dso to improve environmenta
performance. This program’s crosscutting efforts address the cost-effective remova of pollutant causing contaminants from fossil fueed
gystems. It focuses on the development of emissions control technology for SO,, NO,, air toxics and particulates to address the energy
and environmenta demands of the post-2000 timeframe; development of high quality scientific information on emerging environmenta
issues such astheimpact of powerplants on water quality and availability, for decison makers, development of emission controls with
sdegble byproducts to minimize or diminate liquid/solid wastes from cod-fired powerplants, and sampling and characterization of
advanced power system byproducts. A mgjor thrust of this program arealis the development of technology to comply with the
requirements of the Clean Air Act Amendments (CAAA) of 1990 and new or pending regulations. The FY 2002 budget request



l. Mission Supporting Goals and Objectives: CENTRAL SYSTEMS (Cont'd)

emphasizes development of retrofit NO, control technologies for compliance with the NO, SIP Call, TRI acid gas control, 316(b)
cooling water intake requirements, and new PM,, s and ozone Nationd Ambient Air Qudity Standards for essentidly al existing cod-
based power plants, determining PM, 5 source-receptor relationships as they relate to cod-fired power plant emissions, fied testing of air
toxics (mercury) control technologies, and characterization of coa-combustion byproducts.

Low-Emisson Boiler System (LEBS) - These systems take pulverized coa combustion, the most widdly accepted technology for
cod-fired generation a the present time, amajor step forward by redesigning the process to gain magor performance improvements. The
LEBS integrates methods of emission control with a super critical team cycle at the outset of design. This results in powerplants with
very low emissons and significantly higher efficiency than a conventiona pulverized cod power plant. This program will continue to
completion with prior year funds.

Indirect Fired Cycle (IFC) - IFC systems are cod-fired combined cycle systems that produce energy cleanly and efficiently. The IFC
program focused on High Performance Power Systems (HIPPS) incorporates a new high temperature advanced furnace and pyrolzer
which integrates combustion, heat transfer and emission control processes. In FY 2002, the applicable combustion technology for
Vison 21 isfolded into the Vison 21 gasfication/combustion hybrid concepts under the Pressurized Huidized Bed program.

Integrated Gasification Combined Cycle (IGCC) - The IGCC program fosters the devel opment and commercidization of fuel flexible
gasification-based processes for converting carbon-based feedstocks to eectricity, steam, and a broad range of chemicals and clean fuels.
Compared with today’ s technologies for power generation, IGCC offers the potentia for Sgnificant increasesin thermd efficiency as
well as sgnificant reductions in capital costs and near-zero emissions of pollutants. 1GCC is an advanced power generation technology
that can readily co-produce eectricity and other valuable products. In order to achieve the full potentid of IGCC, sgnificant advances
must be made to reduce the capita and operating and maintenance costs and to improve both the reliability and the overdl system
avallability, while targeting efficiencies of greater than 60% and reducing environmenta emissonsto near-zero levels. In FY 2002, the
program will continue its focus on cost and efficiency improvements and performance optimization for power generation and co-
production gpplications; gas stream purification to meet quality requirements for use with fud cells and conversion processes, hybrid and
advanced gasification concepts for feedstock flexibility and CO, capture; and the development and demonstration of technologies for
producing hydrogen and reducing greenhouse gas emissions, dl of which are key technology building blocks for Vison 21. The IGCC



l. Mission Supporting Goals and Objectives: CENTRAL SYSTEMS (Cont'd)

program will be coordinated with other Departmental eements focusing on the production of fuels and chemicas from synthess gas and
the sequedtration and utilization of carbon dioxide. The successful accomplishment of these activities will enhance the commercidization
prospects of advanced IGCC technologies for the production of dectricity for use by utilities, independent power producers, and other
industria stakeholders. It aso provides technologies for the coproduction of power and other vauable commodity products that would
be characterigtic of aVision 21 plant.

Pressurized Huidized Bed (PFB) - Although PFB technology has shown technica promise, including high combustion and heet transfer
efficiency inherent to fluid beds; sulfur dioxide removad integra to the combustion process through introduction of sorbent into the fluid
bed; and low NO, emissons, dternate technology pathways such as combustion hybrids gppear to have even more promise and reduced
risks in achieving the efficiency, environmenta and cost gods for advanced, flexible combustion power systems. There, the PFB

program isin trangtion in order to provide the necessary technology base for aVison 21 concept option for a gasification/combustion
hybrid. In FY 2002 the mgor emphasis a the Wilsonville Power System Development Facility will be the development of design
concepts applicable to combustion technology for Vison 21. This project provides the key technology for gasification/fluid bed
combustion hybrids for Vision 21concept options.

The Power Plant Improvement Initiative (PPII) focuses on demonstrating advanced coa-based power technologies to improve
overd| plant efficiency, emissons reduction, cost effectiveness and enhanced rdiability. The PP initiated in FY 2001 and implemented
in FY 2002 istheinitia investment towardsthisgod. It is a50% cost-shared program that will demonstrate and deploy these cod-based
technologies over the next few years to enhance dectricity supply avallability and improve environmenta and plant performance. It dso
has a repayment provision that includes repayment in the replication of the technology demonstrated both domestically and

internationdly. In FY 2002, and future years, continuing demonstration activity will be included in the Clean Cod Power Initiative.

Vision 21 isan extengon or continuation of ongoing advanced power systems R& D to lower the cost and improve the environmenta
performance and efficiency of cod plants. This development effort will lead to the deployment of afamily of plants that convertsa
combination of feedstocks (e.g., cod, naturd gas, biomass, and opportunity fuels such as, petroleum coke or heavy ail resd (refinery
wades)) to eectricity, heet (eg., seam), and asuite of high-vaue products that may include synthesis gas, hydrogen, liquid fudls,
chemicds, and by-products (e.g., sulfur and ash or dag). The specific feedstocks and products, and indeed the size and configuration, of



l. Mission Supporting Goals and Objectives: CENTRAL SYSTEMS (Cont'd)

each Vidon 21 plant will depend on the plant’ s location, and on the resources, raw materias, and market factorsin play at that location.
Physicdly, Vison 21 plantswill be atightly integrated combination of power and fuels processing subsystems or modules that could
include advanced combustors and gasifiers; high-temperature heat exchangers; gas separation, reforming, cleanup, and purification
systems; turbines; fuel cells, chemicd reactors; and advanced control systems. Vison 21 plants will effectively remove environmentd
condraints as an issue in the use of foss| fuds emissons of traditiond pollutants, including smog and acid rain forming species, will be
near zero and the greenhouse gas, carbon dioxide, will be reduced 40-50% by efficiency improvements, and reduced to zero if coupled
with sequedtration. Vision 21 plants will be affordable: costs will be compatible with sustained economic robustness, enhanced industria
competitiveness, and jobs creation through the availability of low-cost energy. In FY 2002, Vison 21 will continue the development of
key enabling technologies, supporting R&D, and systems andyses, smulations and integration through the
government/industry/laboratory/university cost-shared partnership based on the Vision 21 technology roadmap.

Central Systems FY 2002 Performance Measures:

Innovations for Exigting Plants - Technologies are being developed to enable exigting cod-fired powerplants to comply with ozone and
PM,, ; ambient air quaity sandards at lower cost.

*  Complete Phase | ambient PM,, 5 characterization report.

*  Make sdections of research projects under the second round Emission Control Byproducts Consortium solicitation.
»  Continue research projects for field testing mercury control technologies.

*  Complete evauations of severa advanced NO, control technologies.

Advanced Systems - Advanced Systems are being developed to significantly reduce emissions by 2015 by: (1) developing market-ready
cod power systems with efficiencies over 60 percent and near zero emissions, and (2) integrating advanced turbine and fud cdll
technology to achieve market-ready gas-fueled powerplants with efficiencies over 70 percent. Potentid benefits from these technologies
are potentiad savingsin cost of eectricity of $0.5 hillion per year by 2015 reaching $2.5 billion per year in 2030; generating more than
400,000 jobs per year by 2030; and contributing to powerplant sales of $10 hillion per year in 2030. By 2030, more efficient power



l. Mission Supporting Goals and Objectives: CENTRAL SYSTEMS (Cont'd)

plants could reduce greenhouse gas emissonsin the U.S. by 35 million tons per year of carbon avoided and 88 million tons of carbon
per year avoided worldwide.

 Compleeinitid tests of the IGCC trangport gasifier in an oxygen-blown mode to prepare the way for testing of Vison 21
technologies for concentrating CO,. prepare areport of results, and evaluate performance to confirm the feasibility of the technology
to sgnificantly improve rdiahility, cost effectiveness, and improved efficiency compared to existing technologies as along-term
god.

*  Complete experimenta testing to define the operating parameters of the CO, hydrate process and initiate the design of an integrated
skid-mounted unit for evauating the feasibility of effectively separating hydrogen and CO, from shifted syngas to meet the long-
term gods of providing low-cost hydrogen for high-efficiency fue cells and for concentrating CO, streams for sequestration.

e Complete preliminary design and economic andysis of an air-blown gasification system based on prior experimenta data at the
Power Systems Development Facility (PSDF) to provide Southern Company the basis for reaching a decision on whether to
proceed to a commercid unit.

[1.A. Funding Schedule:

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Innovations for Exigting Plants $14,393 $20,102 $18,000 $-2,102 -10%
Advanced Systems
Low-Emisson Boiler Sysem (LEBS) 1,955 0 0 0 0%
Indirect Fired Cycle 6,869 5,997 0 -5,997 100%
Integrated Gasification Combined Cycle 34,415 35,134 35,000 -134 0%
Pressurized Fluidized Bed 11,971 12,175 8,000 -4,175 -34%
Turbines 43,085 30.936 _ 0 -30,936 -100%
Subtotal, Advanced Systems 98,295 84,242 43,000 -41,242 -49%

Power Plant Improvement Initigtive 0 94,791 0 -94,791 -100%




Mission Supporting Goals and Objectives: CENTRAL SYSTEMS (Cont’d)

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Totd, Centrdl Systems $112,688 $199,135 $61.000 $-138,135 -69%




II. B. Laboratory and Facility Funding Schedule: CENTRAL SYSTEMS (Cont’ d)

FY 2000 FY 2001 FY 2002 $Change %Change
Oak Ridge Nationd Lab $1,804 $670 $400 $-270 -40%
Idaho Nt'| Engineering & Environmentd Lab 0 90 0 -90 -100%
Argonne Nationd Lab (East) 981 1180 600 -580 -49%
Lawrence Berkeley Nationd Lab 250 200 0 -200 -100%
Lawrence Livermore National Laboratory 0 2000 0 -2,000 -100%
Los Alamos Nationd Lab 850 973 1,000 27 3%
National Energy Technology Laboratory 14,705 13,469 7,400 -6,069 -45%
All Other 94,098 180,553 51,600 -128,953 -71%
Totd, Central Systems $112,688 $199,135 $61,000 $-138,135 -69%
[1l.  Performance Summary:
Adtivity FY 2000 FY 2001 FY 2002
Innovations for Super Clean Sysems. Determine Super Clean Sysems. Continue Super Clean Sysems. Continue
Exiding Plants cost and performance of development of cogt effective development of cogt effective
retrofittable NO, control for retrofittable NO, control for retrofittable NO, control for
superclean systems technologies to superclean systems technologies to superclean systems technologies to
meset al Clean Air Act meset dl Clean Air Act meset al Clean Air Act
Amendment | and IV Amendment | and IV Amendment | and IV
requirements. ($2,458) (TBD) requirements. ($1,995) (TBD) requirements. ($1,500) (Alsom
Power, B&W)
Fine Particulate Control/Air Fine Particulate Control/Air Fine Particulate Control/Air

Toxics: Improve messurement Toxics: Determine and moddl Toxics: Determine and moddl



. Performance Summary: CENTRAL SYSTEMS (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
characterization techniques for ambient PM,, ; concentrations as ambient PM,, ; concentrations as
Innovations for toxic emissonsand PM ,, 5 from they relate to sources and receptors  they relate to sources and receptors
Exiding Plants powerplants and other Sitesto of PM,, 5 from coa-fired power of PM,, 5 from coa-fired power
(Cont’d) optimize cost and efficiency of plants, obtain field test data for plants, in order to optimize cost
control technologies. Develop and toxic emissions from powerplants and efficiency of control
field test lower-codt retrofit and other gtesto optimizecost and ~ technologies. Develop and fied
technology for control of precursor efficiency of control technologies. test lower-cost retrofit technology

emissonswhich cause fine
particulates. ($7,026) (TBD)

In-House: Conduct supporting
research in by-product
characterization in areas such as
emissons control, air toxics and
fine particulate control, and CO,
control and provide for customer
service and business activities.
($3,244) (NETL, BRSC)

Conduct joint industry/
government R& D activitiesto
maximize use of cod utilization
combustion byproducts; develop

Develop and field test lower-cost
retrofit technology for control of
precursor emissions which cause
fine particulates. ($7,124) (ATS,
TBD)

In-House: Conduct supporting
research in areas such as super
clean emissions control, air toxics
and fine particulate control, by-
product characterization, and
provide for customer service and
business activities. ($3,292)
(NETL, TBD)

Conduct joint industry/
government R& D activitiesto
maximize use of cod utilization
combustion byproducts; develop

for control of fine particulates, acid
gases, and dso for contralling
mercury and other air toxics.
($11,100) (ATS, ADA, B&W)

In-House: Conduct supporting
research in aress such as air toxics
and fine particulate control, by-
product characterization, and
provide for customer service and
business activities. ($3,300)
(NETL, TBD)

Conduct joint industry/
government R& D activitiesto
maximize use of cod utilization
combustion byproducts; develop
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Adtivity FY 2000 FY 2001 FY 2002
Innovations for novel gpproachesto utilize waste novel gpproachesto utilize waste novel gpproachesto utilize waste
Exiding Plants from flue gas desulfurization; from flue gas desulfurization; from flue gas desulfurization;
(Cont'd) conduct evauations of low NO, conduct evauations of low NO, conduct evauations of low NO,

burner and multi-fue combugtion
byproducts for market
specifications, fadilitate technology
transfer. ($1,519) (TBD)

No activity. ($0)

No activity. ($0)

burner and multi-fue combugtion
byproducts for market
specifications, facilitate technology
transfer. ($1,547) (TBD)

Vison 21: Develop advanced
materias for enhancing power
plant effidency induding
supercritica cycles gpplicable to
Vision 21. ($1,991) (TBD)

International Clean Energy
Initiative: Transfer best practice of
optimizing the performance of
coal-fired power plants for
mitigation of climate change gases.
Further develop technology
collaboration and business
opportunities between China,
Turkey, other countriesand U.S.
organizations. Develop
improvements in plant
performance, availability, and

burner and multi-fue combugtion
byproducts for market
specifications, fadilitate technology
transfer. ($1,500) (TBD)

Vison 21: Develop advanced
materias for enhancing power
plant effidency induding
supercritica cycles gpplicable to
Vison 21. ($420) (TBD)

No activity. ($0)



. Performance Summary: CENTRAL SYSTEMS (Cont’ d)

Adtivity EY 2000 FY 2001 FY 2002
maintenance. Disseminate results
Innovations for from U.S. R&D program via
Exiding Plants publications, workshops and
(Cont'd) seminars. ($988) (TBD)
No activity. ($0) Fund technica eva uations of No activity. ($0)
options for an improved U.S.
Capital Power Plant. ($988) (TBD)
No activity. ($0) Funding testing of Electrocataytic No activity. ($0)
Oxidation Technology. ($1,976)
(TBD)
Fund technica and program Fund technica and program Fund technica and program
management support. ($146) management support. ($201) management support ($180)
$14,393 $20,102 $18,000
Advanced Systems-  Continue Phase IV which includes Continue Phase IV, with prior year ~ Continue Phase IV, with prior year
Low-Emission the congtruction and operationof a  funds, which indudes the funds, which incdludes the
Boiler System proof-of-concept facility. God is congtruction and operation of a congtruction and operation of a
(LEBS) 42% plant efficiency, SO2 and proof-of-concept facility. Godl is proof-of-concept facility. Godl is

NOx emisson lessthan 1/6 of
NSPS and minima solid waste.
Cogt sharing of 50% required in
Phase V. ($1,935) (DB Riley,
TBD)

42% plant efficiency, SO2 and
NOx emission less than 1/6 of
NSPS and minimal solid waste.
Cogt sharing of 50% required in
Phase 1V. ($0) (DB Riley)

42% plant efficiency, SO2 and
NOx emission less than 1/6 of
NSPS and minimal solid waste.
Cogt sharing of 50% required in
Phase IV. ($0) (Babcok Borsig
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Adtivity FY 2000 FY 2001 FY 2002
(formerly DB Riley))
Fund technica and program Fund technica and program No activity. ($0)
management support. ($20) management support. ($0)
$1,955 $0 $0
Advanced Systems-  Continue HIPPS development on Activity induded below. No activity. ($0)
Indirect Fired those components and subsystems
Cycdle that are part of the Vison 21 plant.
Near-term activitiesinclude
trangition technology to high
efficiency concepts with superior
levels of environmental
performance, high temperature heat
exchanger, and nove cycdle
optimization studies. ($5,799)
(Foster-Whedler, UTRC, NETL,
TBD)
Conduct Vison 21 critica Vision 21: Continue HIPPS No activity. ($0)
combustion and high temperature development on those components
furnace modules development and and subsystems that are part of the
systems design. ($1,000) (Foster- Vison 21 plant. Mid-term activities
Whedler, UTRC, TBD) include coproduction concepts,
hybrid cycles, and advanced

system integration. ($5,937)
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Adivity FY 2000 EY 2001 EY 2002

(Foster-Whedler, UTRC, NETL,
TBD)
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Adtivity FY 2000 FY 2001 FY 2002
Fund technica and program Fund technica and program No activity. ($0)
management support. ($70) management support. ($60)
$6,869 $5,997 $0
Advanced Systems-  Gadfication Systems Technology: Gadficaion Sysems Technology: Gadficaion Systems Technology:
Integrated
Gasfication Gadification - Continue Gadification - Continue Gadification - Continue
Combined Cycle development of the transport development of the transport development of the transport
gasfier and associated particulate gasfier and associated particulate gasfier and associated particulate

control devices. Expand transport
reactor data base to co-feeding coa
and other low-cost feedstocks.
Continue development of
improved refractory and high
temperature measurement
indrumentation. Gas Cleaning/
Conditioning - Extend sorbent
development for near-zero
discharge of SO, and NO,.
Deveop basdine performance of
the fluid-bed/transport desulfurizer
Process Development Unit (PDU)
and eva uate candidate sorbents.
Begin design for a desulfurization
unit at PSDF. Continue R&D on

control devices and demonstrate
long-term performance of both in
ar-blown operations. Trangtion
the trangport gasifier to oxygen-
blown operations. Develop and
verify computaiond fluid
dynamics (CFD) modd for the
trangport gasifier. Extend Power
Systems Devel opment Fecility
(PSDF) feedstock database using
low-cogt dternative feedstocksin
combination with coal. Conduct
coupon testing of advanced
refractories at clean coa
technology stes. Continue
investigetion of dterndtive

control devices and demonstrate
long-term performance of both
under enriched ar conditions.
Initiate shake down of facilitiesfor
oxygen-blown operations at the
Power Systems Devel opment
Facility (PSDF) and continue
evaudion of dternative feedstocks
in combination with cod. Modify
the transport gasifier computational
fluid dynamics (CFD) mode for
oxygen and enriched air operations
and verify performance with data
from the PSDF and Transport
Reector Development Unit
(TRDU). Continue coupon testing
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Adtivity FY 2000 FY 2001 FY 2002
NO, control and HAPS/PM., 5 temperature measurement of advanced refractories at suitable
emissons. Product/By-product ingrumentetion for high gadfication gtes. Complete initid
Advanced Systems-  Utilization - Complete testing of temperature gasifier and conduct R&D of advanced temperature
Integrated the direct sulfur recovery process development and testing at clean ingrumentetion for high
Gadfication as PSDF. Continue investigation cod technology stes. Gas temperature gasifiers and sdect
Combined Cycle on improving dag/ash qudity and Cleaning/Conditioning - concepts for scale-up to prototype
(Cont'd) marketability from co-feed Continue development of high unitsfor actua gagifier testing. Gas
operations. ($18,054) (SCS, temperature sorbents for fluid bed Cleaning/Conditioning -
UNDEERC, NETL, ANL, RTI, and transport desulfurization Continue development of high
Praxis, TBD) reactors. Develop kingticdataand ~ temperature sorbents for fluid bed
CFD modesfor the transport and transport desulfurization
desulfurizer. Perform comparetive reactors with focus on producing
andlysis of fluid bed and transport ultra-clean gas and removing
desulfurization reectors using the contaminants from using
Gas Processing Development Unit dternative feedstocks. Continue
to provide data for the design of a development of kinetic data and
facility for PSDF. Conduct CFD modesfor the transport
desulfurization unit design for desulfurizer and begin
PSDF. Extend particulate filter development of a CFD modd for a
development activitiesto high fluid bed desulfurizer. Perform

temperatures, i.e., > 1000° F.
Complete basdine environmenta
monitoring of CCT Stes and begin
monitoring during hazardous waste
processing. Product/By-Product
Utilization - Continue testing of

comparative andyss of fluid bed
and trangport desulfurization
reactors using the Gas Processing
Development Unit to provide data
for CFD modd verification and for
the design of afacility for PSDF.



. Performance Summary: CENTRAL SYSTEMS (Cont’ d)

Adtivity EY 2000 FY 2001 FY 2002
the direct sulfur recovery processat  Continue development of novel
PSDF and extend testing to include  sorbent and catal ytic techniques for
Advanced Systems- sngle-step sulfur recovery process.  removing sulfur. Product/By-
Integrated Continue investigation to enhance Product Utilization - Complete
Gadfication the qudity of gagfication asvdag testing of the direct sulfur recovery
Combined Cycle from co-feed operations and skid-mounted process unit at PSDF
(Cont'd) explore new market gpplications. and continue testing of the Sngle-
Explore concepts for converting step sulfur recovery process.
SO, to marketable products. Expand efforts on ash/dag
($18,229) (SCS, NETL, characterization and marketability,
UNDEERC, Fluent, CMU, RTI, with particular focus on products
KBR, Albany, TECO, Dynegy, from gadfication of cod with
Weyerhauser, Texaco, ANL, SR, dternative feedstocks. ($18,238)
Praxis, VP, IET, FluoreScience) (SCS, NETL, UNDEERC, Fluent,
CMU, RTI, KBR, Albany, TECO,
Global, Weyerhauser, Texaco,
ANL, SRI, Praxis, VP, IET,
FluoreScience)
Systems Analyss/Product Systems Analyss/Product Systems Analyss/Product
Integretion: Integretion: Integration:
Complete IGCC and co-production  Extend design optimization study Complete one Early Entrance
design optimization. Continue co- to include CO, capture and fuel Coproduction Plant study and
production pioneer plant feasibility cell technologies. Continue continue the enginesring analyses

studies. Complete devel opment of

engineering andysis and risk

and risk reduction work associated
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Adtivity FY 2000 FY 2001 FY 2002
IGCC market strategy. Evauate reduction activities associated with with the remaining two projects.
process configurations and the Early Entrance Coproduction Complete gasification design
Advanced Systems-  establish target performance. Plant. Continue market and syssem  optimization studies incorporating
Integrated Conduct product workshops. andyses for R&D guidance. fud cdlsand CO, capture.
Gadfication Facilitate the formation of Provide funding for product Complete U.S. gasification market
Combined Cycle partnerships and consortia, identify outreach and other programrelated  study for power generation.
(Cont'd) technology needs and activities. ($3,981) (NETL, Continue systems anayses for
requirements, and interact with Bechtel, CTC, E2S, Mitretek, research guidance and product
customers and stakeholders Consol, Parsons, Texaco, Dynegy, outreach activities. Conduct

($3,528) (NETL, Mitretek, TBD)

Vidon 21;

Deveop gasfication and
combudtion high efficiency energy
complexes with near-zero

emissions and CO, management
options. Develop advanced air

WMPI, GE, KBR, APCI, Praxair,
Dow Corning, Dow Chemicdl,
Siemens-Westinghouse, Methanex,
Rentech, SASOL)

Vidon 21:

Deveop gasfication and
combudtion high efficiency energy
complexes with near-zero

emissions and CO, management

options. Continue development of

industry interviews and develop a
long term strategy/roadmap for
gadification technology
development. ($3,672) (NETL,
Bechtel, CTC, E2S, Mitretek,
Consol, Parsons, Texaco, Dynegy,
WMPI, GE, KBR, APCI, Praxair,
Dow Corning, Dow Chemical,
Siemens-Westinghouse)

Vidon 21;

Continue development of hybrid
gadification/combustion concepts,
focusing on high efficiency, near-
zero emissons, and dterndtive
fuels processing. Explore advanced
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Adtivity FY 2000 FY 2001 FY 2002
Separation technology and advanced membrane-based air gas cleaning technologies required
integration with advanced gas separation technologies and begin for near-zero emission hybrid
turbines Develop high firg leve of scaeup. Continue fadlities Investigate feasbility of
Advanced Systems-  temperature hydrogen membrane development of high temperature novel gasification concept for
Integrated separaion technologies for membranes for hydrogen producing hydrogen and
Gadfication integrated IGCC/fue cell separation and CO, concentretion. sequestration-ready CO,. Continue
Combined Cycle gpplications. Develop advanced Continue development of low with scde-up activities for
(Cont’d) gas cleanup technologies for ultra- temperature technology for production and testing of the
clean synthesis gas for fud cdl and hydrogen/CO, separation and advanced membrane-based air
coproduction applications. begin design of skid-mounted test separation technologies. Continue
Conduct experimental module. Continue devel opment of development of improved materias
investigations on cod/biomass feed system technologies for co- and module design of high
wadte gasfication. Perform sysem  feeding coal/aternative feedstocks temperature membranes for
andysesfor integration of to high pressure gadifiers. Begin hydrogen/CO, separation and
gagfication/combustion/fud shakedown and testing of explore fabrication methodologies.
cell/advanced turbines/co- municipa solid waste processing Develop high temperature barrier
production gpplications for technology. Continue development filtersthat are compatible with
achieving Vison 21 gods. of advanced synthesis gas cleaning hydrogen membrane operations.
Develop advanced fuel cdll technologies to achieve high purity Continue development of low-
sysemsfor Vison 21 gasfor fud cdl and synthesis gas temperature technology for
gasfication/combustion conversion gpplications. ($12,573) hydrogen/CO, separation,
gpplications in conjunction with (APCI, Praxair, ANL, NREC, complete congtruction of a skid-

gas-based fud cells system
development. ($12,481) (APCI,
Texaco, ANL, TECO, RTI, TBD)

Enertech, Bechtdl, LANL, RTI,
IGT, Semens-Westinghouse,
NETL, Foster Whedler, TBD)

mounted test module, and begin
shakedown testing. Begin
congtruction and testing of novel
concepts for co-feeding
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Adtivity FY 2000 FY 2001 FY 2002
cod/aternative feedstocks to high
pressure gasifiers. Complete
shakedown and initiate testing of

Advanced Systems- municipa solid waste processing
Integrated technology. Complete exploratory
Gadfication investigation of novel advanced
Combined Cycle gas cleaning technologies and
(Cont’d) begin bench-scale engineering

development to achieve high purity

gynthesis gasfor fud cdl and
converson gpplications. Expand
gas cleaning program to include
multi-contaminant control concepts
and other nove approaches
applicable for multi-feed
gadification systems. Continue
collaborétive efforts to develop
models and software for process
concepts. ($12,740) (APCI,
Praxair, ANL, NREC, Ceramatec,
Texaco, PSU, Penn, Enertech,
Bechtd, LANL, RTI, IGT,
Siemens-Westinghouse, NETL,
REI, FW, TEKES, NFCRC,
GEEERC, Princeton, INT, Eltron,
Chevron, Coors, INEEL, UC,
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Adivity FY 2000 EY 2001 EY 2002

ORNL, McDermott, Foster
Wheder, TBD)
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Adtivity FY 2000 FY 2001 FY 2002
Fund technica and program Fund technica and program Fund technica and program
management support. ($352) management support. ($351) management support. ($350)
$34,415 $35,134 $35,000
Advanced Systems-  Continue evauation of hot gas Continue evauation of hot gas Continue evauation of hot gas
Pressurized cleanup filter materids, and cleanup filter materids, and cleanup filter materidsto refine
Fluidized Bed systemsto refine and vdidate systemsto refine and vdidate and vaidate designs and reduce

designs. Evaluate FBC sorbents
that reduce consumption with
subsequent reduction of CO,. Goal
isto sgnificantly enhance
performance and reduce cost.
Perform supporting research such
as system dynamics, combustion
characterization, and cofiring with
carbon neutral fuels. ($3,920)
(NETL, TBD)

Evauate advanced systems users
by performing Ste specific
repowering studies that promote
repowering of an actua eectricity
producer’s site. ($150) (TBD)

designs. Evaluate FBC sorbents
that reduce consumption with
subsequent reduction of CO,. Goal
isto sgnificantly enhance
performance and reduce cost.
Perform supporting research such
as system dynamics, combustion
characterization, and cofiring with
carbon neutral fuels. ($2,970)
(NETL, TBD)

Evauate previoudy sdected
advanced systems users by
performing Site pecific
enhancements that lead to reduced
cogt and efficiency improvements
for the repowering studies that
promote repowering of an actua
electricity producer’ s site. ($550)

consumption with subsequent
reduction of CO,. God isto
enhanced performance, reduce
costs, and support hybrid systems
for Vison 21 ($700). Continue gas
stream cleanup testing at PSDF,
Wilsonville ($3,500). (Totd
$4,200) (NETL, Southern Co.
Services)

No activity. ($0)
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Adtivity EY 2000 FY 2001 FY 2002
(TBD)
Advanced Systems-  Continue to improve environ- Complete studies of environ- No activity. ($0)
Pressurized mental performance and efficiency mental performance and efficiency
Fluidized Bed with emphasis on HAPS control with emphasis on HAPS control
(Cont’d) drategies and gas turbine drategies and gas turbine
integration. Cycle improvements integration. Continue cycle
through the introduction of other improvements through the
technologies like Fud Cdlsand introduction of other technologies
super critica steam cycles will be like Fuel Céllsand super critica
pursued to achieve Vison 21 steam cycles will be pursued to
goals. ($390) (NETL) achieve Vison 21 gods. ($979)
(NETL)
Continue operation of the APFBC Continue operation of the APFBC Discontinue operation of the

pilot scale project a Wilsonville.
($7,189) (Southern Co. Services,
TBD)

No activity. ($0)

Explore power systems designs to
optimize CO, recycle and

pilot scale project a Wilsonville.
($7,354) (Southern Co. Services,
TBD)

No activity. ($0)

Complete power systems designs
to optimize CO, recycle and

APFBC pilot scae module at
Wilsonville. ($0) (Southern Co.
Services)

Support the development of design
concepts applicable for
gasification/fluid bed hybrids for
Vision 21. ($3,200) (Southern Co.
Services)

Evduate gas conditioning
subsystems and concepts for
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Adtivity FY 2000 FY 2001 FY 2002
enrichment for CO, capture or enrichment for CO, capture and Vision 21 systems. ($520) (NETL,
reduction. ($200) (TBD) reduction. Evauate fluidized-bed TBD)

combustion sorbents that reduce
Advanced Systems- consumption with subsequent
Pressurized reduction of CO, while reducing
Fluidized Bed cog, increasing temperature and
(Cont'd) maintaining sulfur capture. ($200)
(NETL, TBD)
Fund technica and program Fund technica and program Fund technica and program
management support ($122). management support ($122). management support. ($80)
$11,971 $12,175 $8,000
Advanced Systems-  Vidon 21: Invedigate flexible Vison 21: Develop enabling No activity. ($0)
Turbines midsize turbine configurations for technologies for advanced hesat
Vison 21 powerplex gpplications engine and turbine cydesincluding
including coproduction. ($710) high temperature materias and
(Genera Electric, Pratt and zero emissons combustion. R&D
Whitney, Rolls Royce, Semens- program for critical technology

Wegtinghouse)

devel opment, advanced
computing, and engine'turbine
development. Develop technology
for fud cdl/engine hybrid systems,
and integration of the ATS into
advance coa-fueled power
systems. ($4,963) (Rolls-Royce,
Honeywel|l, Generd Electric,
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Adivity FY 2000

EY 2001

EY 2002

Advanced Systems-  Next Generation Turbines:
Turbines (Cont'd)  Conduct advanced cycle studies
($2,500) (Ramgen Power Systems)

Supporting Technologies:

Clean Energy Systems, Fud Cdll
Energy, LLNL, NETL, Reaction
Engineering, NFCRC, TBD)

Next Generation Turbines:
Continue Next Generation Turbine
Systems technology base
crosscutting R&D including:
Univ./industry Consortium,
nationa laboratory and in-house
research, advanced concept
development and systems andysis,
low emissons combustion,
diagnostics and monitoring
technologies, sensorg/ contrals,
materias and manufacturing
technologies and advanced
computing ($8,534). Conduct
R&D and design sudiesfor the
next generation turbine systems
($5,000) (Total $13,534) (Ramgen
Power Systems, Siemens-
Westinghouse, CFD Research
Corp., Ralls Royce, Pratt and
Whitney, Generd Electric, TBD)

Supporting Technologies:

No activity. ($0)

No activity. ($0)
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Adtivity EY 2000 FY 2001 FY 2002
Continue supporting technology Conduct supporting technology for
for high performance, ultra-low high performance, ultra-low
emission, rdiable, flexible gas emission, rdiable, flexible gas
turbine systems. Continue turbine systems. ($3,320) (SCIES,
Advanced Systems-  technology base development NETL, ORNL, TBD)
Turbines (Cont'd)  induding: Univ. Consortium, in-
house research, manufacturing
technologies, address fud
flexibility gpplication. Conduct
advanced cycle studies. ($7,509)
(SCIES, NETL, Clean Energy
Systems, CFD Research Corp.,
ORNL)
ATS: Complete full-scde ATS: Complete full speed engine No activity. ($0)
component/sub-system testing and tests, ATS system integration, and
engine manufacturing. Initiate Ste component testing. Initiate
erection and preparation for full technical, economic, and
gpeed test. Conduct full-speed no- environmental performance system
load engine tests and ATS system studies. ($8,829) (Generd Electric,
integration. ($31,924) (GE, Semens-Westinghouse)
Siemens-Westinghouse)
Provide technical and program Provide technical and program No activity. ($0)

support. ($442)
$43,085

support. ($290)
$30,936

$0
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Adivity FY 2000 EY 2001 EY 2002

Subtotd, Advanced
Systems $98,295 $84,242 $43,000
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Adtivity FY 2000 FY 2001 FY 2002
Power Plant No activity. ($0) The Power Plant Improvement Continue PPI1 project activities
Improvement Initiative will engage in olicitation with funds not available until Sept.
Inititive and pre-award activities for the 30, 2001. The (PPII) will fund
program in anticipation of release projects that will demongtrate
of funds for obligation on Sept. 30, advanced coal-based technologies
2001. ($93,843) (TBD) applicable to exigting and new
power plants including co-
production plants. These
demongtrations will focus on
technology that can be
commercidized to address
dectricity reigbility through
improved capacity, efficiency and
environmentd performance. ($0)
No activity. ($0) Fund technica and program No activity. ($0)
management support. ($948)
Subtotal, Power
Pant Improvement
Initiative $0 $94,791 $0
Centrd Systems,
Tota $112,688 $199,135 $61,000




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
DISTRIBUTED GENERATION SYSTEMS

l. Mission Supporting Goals and Obj ectives:

Fud cdls are being developed in the near-term for distributed generation gpplications. In contrast to centrd systems, distributed systems
generdly imply smaller-scale production of eectric power in gationary plants at or near the end user. Fud cdls as smal modular
resources may be used on a stand-aone bagis, or integrated with other units, and even connected to acentra system grid. These systems
may be owned and/or operated by utilities, utility customers, and third parties.

The deregulation and restructuring of the utility industry has accelerated the adoption of distributed power generation in new markets
which have higher cost margins than centralized generation. Digtributed generation systems like fud cdlls potentidly offer opportunities
for cost-effectively meeting pesk demand without the need for capita intensve centrd station capacity or codtly investmentsin
transmission and distribution; they could be used to provide clean power to remote end users, and they could provide new business
opportunities to both utility and non-utility owners.

By 2010, distributed generation could emerge as an important segment of the world power-generation market, meeting requirements for
higher efficiency and environmenta protection and aso serving as building blocks to ensure sustainable development. The Fud Cells
Program isleveraging technica innovation to develop advanced power systems for distributed generation that will improve power
quaity, boost system rdiability, reduce energy codts, and help delay/defray capita investments. The program god is to develop low-
cog, high efficiency modular power sysems with lower cost, high qudity dectricity, sgnificantly lower carbon emissions, and near-zero
levels of pallutants.

The objectives of the Fud Cdl activity are: (1) to support technology base development of fuel cdl systemsto provide highly efficient,
environmentally superior technology for the generation of eectricad and therma energy for eectric utility, indudtrid, and



commercid/resdentid markets, and (2) strengthen the nationa economy by providing technologies that



l. Mission Supporting Goals and Objectives: DISTRIBUTED GENERATION SYSTEMS (Cont'd)

improve U.S. internationa competitiveness in this new manufacturing industry and by generating export saes for technology/ products.

Strategies to develop clean high efficiency fossil fuded powerplants for the 21st Century include: Immediate near-term (to year 2003) -
develop and demondrate high efficiency, environmentally clean, gas-fuded, multi-kilowett, fuel cdl powerplants, and to commercialy
introduce these powerplants, Near-term (to year 2003-2005) - devel op and proof-of-concept test through the Solid State Energy
Converson Alliance (SECA) apotentialy low cost 5-kilowatt solid state fud cell for distributed and auxiliary power unit applications,
Mid-term (to year 2010) - develop and demonstrate the advancementsin solid state fuel cdll technology under SECA and combined
cyclefud cdl heat engine technology (fuel cdl/turbine hybrids) which will engble industry to significantly penetrate broad markets for
high efficiency gas-based systems and commercidly introduce cod-fueled, multi-megawatt powerplants a competitive cods, Long-term
(2010 to year 2030) - develop and demondtrate the critica high risk technology advancements which will permit U.S. industry to
establish commercid availability of advanced, low-cog, ultrahigh efficiency, integrated SECA-devel oped solid ate fud cdl/turbine
hybrids sysems. Fud cell systems have specificdly identified goas which coincide with Vison 21 concepts in the 2010 to 2015 time
frame.

The distributed generation systems program supports the Strategic Center for Naturdl Gas. Naturd gasis and will continue to be the
primary fuel used for distributed power applications. The advanced systems developed under this program will provide clean, cost
effective distributed power options for the emerging converged gas industry.

Fue Cdl Digtributed Generation Systems are capable of reducing criteria pollutants well below current New Source Performance
Standard leves, reducing non-criteria pollutants such as CO, and acid rain precursors, and reducing therma emissionsto the
environment. These reductions are achieved through the inherently low emissons and ultra-high efficiency of fud cdl sysems. First
generaion phosphoric acid systems have reached commercid status and are finding applications in premium power markets and
locations that require pristine power generation. Higher system efficiencies and lower costs are forecast for advanced molten carbonate
and solid oxide fud cdl systems, the second generation systems which will be introduced using naturd gas in the near term distributed
generation market and later operated on gas and cod in multiple end-use sectors.

Fud CdlI/Turbine Hybrids under Vison 21 provide a more rapid way to commercidize the fud cdl technology. Integration of the fue



l. Mission Supporting Goals and Objectives: DISTRIBUTED GENERATION SYSTEMS (Cont'd)

cdl and turbine into a sngle system lowers system cost and raises system efficiency. Hyhbrid efforts include dynamic and detalled
modeling, smal scae system testing, continued system studies and exploration of integration and market issues. Hybrid power modules
are expected to be a key enabling technology for long-term Vison 21 systems.

Innovative Concepts include lower-temperature, multi-layer ceramic technology for fue cellswhich is an important aspect of lowering
fud cdl cogts. Thiseffort will be integrated into SECA. SECA isanew paradigm for fuel cells development which will lead to a greet
advancein fud cel cost reduction. Work under the Alliance will enable the commercidization of low-cos, solid sate fuel cells
operating at mid to high temperatures. Work under SECA includes, gas processing (reforming and cleanup), power eectronics, controls
and diagnostics, heat recovery, modding and smulation, and materid and manufacturing/fabrication research at Nationa Laboratories.

The objective of the SECA isto drasticdly reduce fud cdll costs to make them amore broadly applicable and more widespread
commodity in the competitive, mature distributed generation and auxiliary power markets. SECA provides ameans to bring entities
together that are seeking low-cogt, high power-density, solid state fuel cdll systems for those distributed generation and auxiliary power
unit gpplications. The Alliance is committed to the concept of “mass customization” asthe route to reducing cods. Theinitia cost target
is $400/kilowatt for a complete solid state system. The SECA program develops an integrated strategy to address the technicd barriers
of solid-state fuel cell systems. SECA aso focuses research performers on the breakthrough technol ogies needed to achieve the program
gods.

The Advanced Research subactivity supports the program objectives by studying critical enabling science and technology topics related

to research on fud cdlsto identify new highly innovative fuel cell concepts and to solve fundamental crosscutting materids and design

ISSues.

FY 2002 Performance Measures in furtherance of the above goas include:

» Complete demonstration of acommercia-scale, 250 kW Molten Carbonate Fuel Cell (MCFC) power plant system. This test will
verify the commercia design for the MCFC technology for the Combined Heet & Power (CHP) or Didtributed Generation (DG)

market and, if successful will judtify the construction of a MCFC manufacturing facility inthe U.S.
» Complete the demongtration of a220-kW -320 kW Solid Oxide Cdl (SOFC)/turbine hybrid commercia prototype in support of



Vison 21. Thistest will verify the commercid design for the SWPC SOFC technology for the DG or CHP and, if successful will
judtify the congtruction of a SOFC manufacturing facility inthe U.S.

II.A. FEunding Schedule: DISTRIBUTED GENERATION SYSTEMS (Cont' d)

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change

Fud Cdls
Advanced Research $1,169 $2,794 $1,000 $-1,794 -64%
Fud Cdl Systems 35,347 30,932 11,500 -19,432 -63%
Vison 21 Hybrids 5,007 14,967 11,500 -3,467 -23%
Innovative Systems Concepts 1,850 3.891 21,124 17,233 443%
Subtotd, Fud Cdls 43,373 52,584 45,124 -7,460 -14%
Tota, Digributed Generation Systems 3,373 2,584 5,124 $-7.460 -14%

[1.B. Laboratory and Facility Funding Schedule:

EY 2000 EY 2001 FY 2002 $Change %Change
Argonne Nationd Lab (East) $800 $800 $800 $0 0%
Oak Ridge Nationd Lab 205 0 0 0 0%
Pacific Northwest Lab 1,500 2,147 2,000 -147 -1%
Nationa Energy Technology Laboratory 200 1,390 1,655 265 19%
All Other 40,668 48,247 40,669 -1.578 -16%

Tota, Digtributed Generation Systems 3.373 $52,584 $45,124 - 7,460 -14%




I11. Performance Summary: DISTRIBUTED GENERATION SYSTEMS (Cont' d)

Adtivity FY 2000 FY 2001 FY 2002

Fud Cdls This program conducts generic This program conducts generic This program conducts generic

Advanced Research  research to capitalize on the research to capitalize on the research to capitalize on the
intrindgc high efficency and intrindgc high efficency and intrindgc high efficency and
environmentally benign environmentaly benign environmentaly benign
characteristics of advanced fud characteristics of advanced fud characteristics of advanced fud

cdls. Research will be conducted
to lower fuel cdl codts, to
investigate advanced, lower cost
and high performance ceramic fud
cell processes and designs, to solve
fundamenta crosscutting materids
and design issues, and to pursue
thin film advanced cell processing
techniques. (Tota $1,157) (ANL,
PNL, TBD)

Fund technica and program
management support. ($12)

$1,169

cdls. Research will be conducted
to lower fuel cdl codts, to
investigate advanced, lower cost
and high performance, mid to high
temperature solid state fue cdls, to
solve fundamenta crosscuitting
materias and design issues, and to
pursue thin film advanced cell
processing techniques. (Tota
$2,766) (ANL, PNL, TBD)

Fund technica and program
management support. ($28)

$2,794

cdls. Research will be conducted
to identify new highly innovaive
fuel cdl concepts and to solve
fundamenta crosscutting materids
and design issues. ($990) (ANL,
PNL, TBD)

Fund technica and program
management support. ($10)

$1,000




1. Performance Summary: DISTRIBUTED GENERATION SY STEMS (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
Fud Cdls Fud Continue cost-shared cost Continue cost-shared cost Continue cost-shared cost
Cdl Systems reduction and performance reduction and performance reduction and performance

improvement on a stretched out
basis on two molten carbonate
systems and one tubular SOFC
system for market entry by the
private sector. ($31,484) (MC
Power, ERC, Westinghouse,
ORNL)

Continue economic and market
study assessments, system
assessments and evaluations,
materias studies, dectrode and
€l ectrode process devel opment,
and low cost component
development. ($3,500) (ADL,
NETL, ANL, TBD)

Continue technica and program
management support. ($363)

$35,347

improvement on one full molten
carbonate system for market entry
by the private sector. ($13,500)
(TBD)

SECA -Continue distributed
generation infrastructure, economic
and market study assessments;
system assessments and
evauations, materials sudies;
conduct mid to high temperature
Vison 21 fud cdl component and

process development, and low cost

component development.
($17,123) (ADL, NL, NETL,
TBD)

Continue technica and program
management support. ($309)

$30,932

improvement on one full molten
carbonate system for market entry
by the private sector; continue
supportive distributed generation
infragtructure, economic and
market study assessments and
system assessments and
evaluations. ($11,385) (FCE)

SECA-rated activity will be
continued under the Innovative
Systems Concepts area.

Continue technica and program
management support. ($115)

$11,500




1. Performance Summary: DISTRIBUTED GENERATION SY STEMS (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002

Fud Cdls- Conduct aVison 21 enabling cost Conduct aVison 21 enabling cost Conduct aVison 21 enabling cost

Vison 21 Hybrids reduction and performance reduction and performance reduction and performance
enhancement program with fue enhancement program with Vison enhancement program with Vison
cdl/turbine technologies, such as 21 fud cdl/turbine hybrid 21 fud cdl/turbine hybrid
the tubular SOFC hybrid; technologies, such as the tubular technologies, such as the tubular
investigate advanced ceramic SOFC hybrid; conduct hybrid SOFC hybrid; conduct hybrid
processes and designs; conduct follow-on solicitation; conduct follow-on solicitation; conduct
system studies and explore system studies and explore system studies and explore
integration issues. ($4,956) (TBD) integration issues as permitted. integration issues as permitted.

($14,817) (SWPC, NETL, TBD) (%$11,385) (SWPC, NETL, TBD)
Continue technica and program Continue technica and program Continue technica and program
management support. ($51) management support. ($150) management support. ($115)
$5,007 $14,967 $11,500
Innovative Sysems  Continue Vison 21 multi-layer SECA - Conduct activities leading SECA - Conduct mid- to high-
Concepts ceramic technology for fue cells to development of low-cost fuel temperature SECA-related |ow-

leading to low-cost 21% Century
fud cdl manufacture. ($1,831)
(McDermott, TBD)

cdls Continue Vison 21 multi-
layer ceramic technology for fue
cellsleading to low-cost SECA
fud cdl manufacture. ($3,852)
(NETL, NL, TBD)

cost solid sate fuel cell component
and process devel opment; integrate
multi-layer ceramic technology for
fud cdlsleading to low-cogt solid
date fud cdl manufacture into the
SECA activity. ($20,914)
(McDermott, ADL, NL, NETL,
TBD)



1. Performance Summary: DISTRIBUTED GENERATION SY STEMS (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
Fund technica and program Fund technica and program Fund technica and program
management support. ($19) management support. ($39) management support. ($210)
$1,850 $3,891 $21,124
Didributed
Generation

Systems, Tota $43,373 $52,584 $45,124




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
SEQUESTRATION R&D

l. Mission Supporting Goals and Obj ectives:

Currently, over hdf of the dectricity generated in the U.S. is produced in cod-fired power plants. Including electricity generated by oil
and natura gas-fired power plants, this fraction increasesto 70%. The U.S. power generation industry needs to maintain adiversified
fuel mix to ensure adequate energy supplies a areasonable price. The continued use of fossil energy, especidly cod, will be severdy
limited unless satisfactory solutions can be found for numerous environmenta issues, especidly globa dimate change. Ultimately, to
maintain stable concentrations of greenhouse gases in the atmaosphere while permitting world-wide economic growth, it will be necessary
to sequester carbon from fossl fuels.

The principa thrust of this activity is to develop the gpplied science and new technologies for addressing the cogt-effective
management/sequestration of carbon emissons from the production and use of fossl fuds. This research program compliments the
advanced power systems research being pursued in FE, which reduces carbon emissions via higher efficiency energy conversion.
Sequedtration is focused on cogt-€effective novel concepts for capturing, reusing or storing, or otherwise mitigating carbon and other
greenhouse gas (GHG) emissons. Included in the mix of “direct” control optionsis the direct capture of CO, & the power plant before it
enters the atmosphere and storage in geologic structures such as oil and gas reservoirs, unminesble coa seams, and deep sdline
reservoirs. It dso includes research on technologies for integrating fossil fud production and use with “indirect” sequestration by
enhancing natural Snks. Included in this area are means to achieve integration with terrestrid sequestration and enhanced ocean Storage
of carbon. Thegod of this research isto create technologies capable of offsetting all growth in U.S. GHG after the year 2015. Research
activities are geared toward developing strategies that will reduce the cost of sequestration to $5 to $10/ton of carbon. In addition to
being cog-effective, these gpproaches must be environmentally safe and integrate with both existing and new (such as Vision 21) fossl
energy converson sysems. The mgor thrust in FY 2002 will center around exploratory research on novel and innovative concepts for
GHG mitigation, advanced CO, separation and capture concepts, geological carbon sequestration, and reducing the cost and



l. Mission Supporting Goals and Objectives: SEQUESTRATION R&D (Cont’d)

environmenta uncertainties of large-scale carbon sequedtration. Innovative industry/university and government R& D partnerships will
aso be pursued dong with internationa collaborative R&D. Funding will dso provide support for the in-house R& D Focus Area @ the
Nationa Energy Technology Laboratory (NETL) with particular emphasis on capture and concentration of CO,, CO, hydrate formation
and stability and transport in geologic reservairs. Close collaboration with the Carbon Management Science Centers on Ocean and
Terrestrid Science, and other carbon management basic science activities in the Office of Science will be maintained, providing an
integrated approach to advancing the science and technology of carbon sequestration.

The development of carbon dioxide sequestration options is expected to reduce U.S. carbon emissions by 145 million tonnes per year
and 270 million tonnes per year worldwide, by 2030.

FY 2002 Performance Measures in furtherance of the above goa's include:

. Improve the R& D capabiility of the Sequestration Focus Area in the areas of geologic and deep ocean CO, sequestration.

. Sdlect the most promising projects for greenhouse gas control from solicitations conducted in prior years for continuation.

. |dentify suitable saline reservoirsin mid-western U.S.

. Complete evaluation of results of an internationa collaborative research project with Canada and other countries on carbon

dioxide injection into degp unmineable cod seams for sequestration. Cod seams offer long-term carbon dioxide storage locations
in close proximity to cod-fired power plants. The results will guide future research optionsin this very promising area.
. Issue an industry-reviewed carbon sequestration technology development roadmap.

1. A. Funding Schedule:

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Sequedtration R&D $8.941 $18,746 $20.677 1931 10%

Total, Sequestration R&D $8.941 18,746 20,677 $1,931 10%




[I.B. Laboratory and Facility Funding Schedule: SEQUESTRATION R&D (Cont’d)
FY 2000 FY 2001 FY 2002 $Change %Change

Argonne Nationa Lab $65 $120 $120 $0 0%
Idaho Ntn'| Engineering & Environmenta Lab 575 862 862 0 0%
Los Alamos National Lab 370 1,545 1,545 0 0%
Lawrence Berkeley Nationa Lab 385 450 450 0 0%
Lawrence Livermore Nationd Lab 175 355 355 0 0%
Nationd Energy Technology Lab 917 1,171 1,700 529 45%
Oak Ridge Nationd Lab 85 508 508 0 0%
Pacific Northwest National Lab 225 170 170 0 0%
SandiaNationd Lab 335 450 450 0 0%
All Other 5,809 13,115 14,517 1,402 11%
Total, Sequestration R&D $8,941 $18,746 $20.677 1,931 10%

[I. Performance Summary:

Adtivity FY 2000 FY 2001 FY 2002
Sequestration R&D  Greenhouse Gas Control: Continue Greenhouse Gas Control: Continue  Greenhouse Gas Control: Continue

efforts consgting of exploratory efforts consgting of exploratory efforts consigting of exploratory

research on advanced and
innovative concepts, and/or
technology improvementsto
recover, reuse, and/or store
greenhouse gas emissions from
coa-based energy systems. Initiate
pilot program to obtain data
necessary to confirm technical and
environmentd performancein
geologic sequedtration. Examine
the technical, economic and

research, investigartions, and/or
technology improve-mentsto
recover, reuse, and/or store
greenhouse gas emissons from
fossl fuel-based energy systems.
Conduct collaborative R& D with
industry and inter-nationd partners

research, investigartions, and/or
technology improve-mentsto
recover, reuse, and/or store
greenhouse gas emissons from
fossl fuel-based energy systems.
This effort will continue to focus
on partnerships with industry and

to sgnificantly reduce the costs of international entities for research
CO, separation and capture, on innovative and advanced
demondirate the technical concepts to significantly reduce the

feasibility of geologicd

costs of CO, separation and



[I. Performance Summary: SEQUESTRATION R&D (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
environmental impacts of various sequedtration, and sgnificantly capture, demondtrate the technical
CO,, CH, and N,O sequestration reduce the uncertainties (cost and feaghility of geologica
Sequestration R&D  dternatives. ($8,849) (IEA, TBD) environmenta) of large-scde sequedtration, and significantly
(Cont’d) carbon sequedtration.  Examine reduce the uncertainties (cost and

No activity. ($0)

Fund technica and program
management support. ($92)

the technica, economic and
environmenta impacts of various
CO,, CH, and N,O sequestration
dternatives. ($15,588) (TBD)

Carbon Sequestration Focus Area:
Increase research facilities and
capabilities to expand research
activities on CO, dahility and
trangport in geologicd reservoirs,
augment research on the stability of
CO, injected in deep ocean
including hydrate formation.
($2,970) (NETL)

Fund technica and program
management support. ($188

environmentd) of large-scde
carbon sequedtration.  Examine
the technical, economic and
environmenta impacts of various
CO,, CH, and N,O sequestration
dternatives. ($16,970) (NETL,
LANL, INEL, SNL, LLNL,
LBNL, ANL, ORNL, Batdlle,
|EM, TDA, McDermott, RTI,
UTA, TBD)

Carbon Sequestration Focus Area:
Fully implement research
capabilitiesin the areas of geologic
and deep ocean CO, sequedtration.
($3,500) (NETL, TBD)

Fund technica and program
management support. ($207)

Tota, Sequestration

R&D $8,941

$18,746

$20,677




[I. Performance Summary: SEQUESTRATION R&D (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
FUELS

l. Mission Supporting Goals and Obj ectives:

Title X111, Subtitle A, Sections 1305 and 1312 of the Energy Policy Act (EPACT) of 1992 authorizes separate programs for research,
development, demonstration and commercid gpplication of improved technologies to refine cod to a variety of fuel and non-fuel
products and to convert cod into oil substitutes. In compliance with these provisons of EPACT and consistent with these goals, the
Fuels Program congists of four related activities: Transportation Fuels and Chemicals, Solids Fudls and Feedstocks, Advanced Fudls
Research, and Stedlmaking.

Transportation Fuels and Chemicas - The need for liquid fudsis projected to be a critical eement of this nation’s energy future in the
214 century. The objective of the program is to develop environmentally superior processes in partnership with industry and other
government organizations to help industry develop and provide the ultra-clean transportation fuels needed for the 213 century. These
fuelswill meet the proposed stringent EPA Tier |1 transportation vehicle standards to be implemented starting in 2004 and other more
sringent environmental standards which could follow to reduce environmenta pollution from the transportation sector. Thisis part of a
comprehengve, unified Office of Fossl Energy (Office of Oil & Gas, Office of Cod & Power Systems) fudls program to provide
options for ultra-clean fuels for the near-, intermediate-, and long-term to meet our Nation' s transportation fuel needs and environmenta
imperatives. The gas conversion research efforts include research and development of ceramic membrane reactors to separate air and
partid oxidation of gas to produce less costly synthes's gas, innovative processes to chemicdly convert gasto readily transportable,
competitively priced liquid transportation fuels as well as blending agents able to improve the environmenta acceptability of petroleum-
basad fuels. In the cod research areain the intermediate-term, these fuels will be products from coproduction facilities which will use
multiple feedstocks to produce trangportation fuels, chemicals and dectricity, and in the longer term, these fuels will be produced from
gand-aone plants which will integrate advanced sequestration technol ogies facilitating the closing of the carbon cycle.



l. Mission Supporting Goals and Objectives. FUELS (Cont’ d)

The Department's efforts currently are focused on generation and production of synthesis gases (i.e. amixture of carbon monoxide and
hydrogen) and the subsequent catalytic conversion of the synthesis gasto liquid fuels and other products. The Trangportation Fuels and
Chemicas program is cogoonsoring the development of Early Entry Coproduction Plant (EECP) technologies with the Integrated
Gadfication Combined Cycle (IGCC) program. These gasification-based plants would coproduce some combingation of power, fuels
and chemicas with high efficiency and reduced capita cogt, thus facilitating early commercid entry of both IGCC power and codl-
derived fuels and chemicas. Concurrent with the EECP effort, the development of ultra-clean fudls for the 21% century will be
implemented through a partnership with the Natural Gas Processing and the Petroleum Processing programs. The Ultra-Clean Fuels
Program isincluded as a separate budget linein the FY 2002 budget. The god isto work with industry to devel op technologies that will
enable them to utilize more effectively, the globa foss| resources to produce these fuels that can meet increasingly stringent vehicle
emissons requirements. The activities ponsored by the Transportation Fuels and Chemicals program are dso being coordinated with
the Office of Trangportation Technologies (EE). A current focusis on working the EE’ s Office of Heavy Vehicle Technology to
develop premium fuds for advanced diesd engines for use in sports/utility vehicles, light trucks and to develop fuels suitable for usein
the vehicles resulting from the Partnership for a New Generation of Vehicles (PNGV) program. These surface trangportation systems
will achieve sgnificantly grester efficiency with substantialy lower emissons

Solid Fuels and Feedstocks - The program’s funding is directed toward the development of advanced technologies to: (1) improve the
overdl efficiency, economics, and environmenta performance of energy utilization systems, (2) reduce environmenta impacts associated
with the generation of greenhouse gases and hazardous air pollutants from utilization of cod, (3) permit greater carbon recovery
efficiencies yielding more useful energy from the cod that ismined, (4) recover previoudy discarded carbon raw materids from waste
culm piles and sttling ponds, (5) support the evolution of sgnificant new industry through the development of technology and processes
for the production of premium carbon and industrid products, and (6) create a data base, through comprehensive testing and evaluation
of cods of internationa economic importance, that is essentid to the transfer and utilization of U.S. technology in international markets.
The program will conduct internationd collaborative R&D activities with key foreign laboratories, universties and industry research
entities on hydrogen, high volume oxygen separation and other key activities aimed at accd erating/broadening Vision 21 technologies
and their use abroad . These technologies will Sgnificantly increase the efficiency with which energy from cod is produced, recovered
and utilized, create new markets for innovative new products needed to satisfy amore sophisticated consumer demand, and improve the
environment through the reduction and/or dimination of waste from energy utilization processes and eiminate past environmentd insults



l. Mission Supporting Goals and Objectives. FUELS (Cont’ d)

by cleaning up the resdues of previous activities, and findly reduce the emissions of some of the more toxic air-borne emissions by
removing them before they enter the energy utilization process.

Advanced Fuels Research - The activities supported by this effort are responsive to the concept of “Grand Chalenges’ as being those
technology barriers that either have the ability to limit the use of cod asanationa energy resource on asustainable basis or, if developed
will insure the role of cod as a viable source of energy during the next century. The conceptsthat mark the work undertaken in this
effort are consdered to be “technology breskthroughs’. The research and development work includes examining the potentia of these
breakthrough concepts to produce transportation fuels, chemicas and carbon products at exceptiondly high efficiencies, and with
sgnificant economic gains, and minimum environmenta impact as well as to make mgor sridesin efforts to close the carbon cycle.

Stedmaking - The overdl god of the Steddmaking Program is to accelerate the development of advanced processes for the
environmentally acceptable production of iron. The activity supported by this effort is the development of asmple, low-cost method for
production of iron from coa and ore concentrate through “ direct reduction”. This revolutionary processis designed to use the lowest cost
feedstocks and facilitate integration into existing facilities a any scde, due to its modular design. Successful development will provide

iron at costs below any exigting or planned process and help make up the expected 10 million ton per year shortfdl iniron.

FY 2002 performance measures in furtherance of the above gods include:
»  Continue the development of improved ceramic membranes for synthesis gas production from gas.

»  Continue the development of advanced technologies to creste new industries for the production of premium carbon and industridl
products from coal.



II.A. FEunding Schedule: FUELS (Cont'd)

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Transportation Fuels and Chemicals $6,928 $7,558 $5,000 $-2,558 -34%
Solid Fuels and Feedstocks 4,232 4,291 2,000 -2,291 -53%
Advanced Fuels Research 2,160 4,889 0 -4,889 -100%
Stedmaking 6.524 6.685 0 -6.685 -100%
Totd, Fuds $19.844 $23.423 $7.000 $-16.423 -70%

[1.B. Laboratory and Facility Funding Schedule:

FY 2000 FY 2001 FY 2002 $Change %Change
Nationa Energy Technology Laboratory $3,683 $3,555 $2,000 $-1,555 -44%
Argonne Nationa Laboratory 35 0 0 0 0%
Sandia National Laboratories 350 600 0 -600 -100%
All Other 15,776 19,268 5,000 -14,268 -74%
Totd, Fuds $19,844 23,423 7,000 $-16,423 -70%
I11. Performance Summary:
Adtivity FY 2000 FY 2001 FY 2002
Trangportation Feedstock Conversion: Study of Feedstock Conversion: Study of Feedstock Conversion: Conclude
Fudsand novel concepts for achieving novel concepts for improved al activity in an orderly manner
Chemicds (Cont'd)  improved lower severity conversion efficiency and product with prior year funds. ($0)
conversion and specification quality. ($800) (NETL)

products. ($35). Conduct LaPorte
dternative fuds facility operation



1. Performance Summary: FUELS (Cont’ d)

Adtivity EY 2000 FY 2001 FY 2002

for production of Fischer-Tropsch
died for engineteding in

Transportation cooperation with the Office of

Fudsand Energy Efficency and the Fossl|

Chemicas(Cont'd)  Energy Office of Oil and Gas
($395). (Total $430) (ANL, APCI)
Reactor/Process Devel opment: Reactor/Process Devel opment: Reactor/Process Devel opment:
Continue bench scdle DME Continue bench scale DME at Conclude dl activity in an orderly
research; develop ultra-clean APCI; continue the development manner with prior year funds. ($0)
trangportation fuds and chemicas of ultra-clean transportation fueds
for the 21% Century ($1,480). and chemicasfor the 21% Century
Continue NETL in-house research ($2,259). Continue bench scde F-
on Fischer-Tropsch (F-T) T iron catalyst development for the

chemidiry. Continue bench scale F-
T iron catdyst development for
coproduction of dectricity, fuels
and chemicals ($1,087). Conduct
durry F-T design data basg;
conduct feashility sudies, R&D
and design for the Early Entrance
Coproduction Plant with industrid
consortium, and perform research
on advanced hydrogen/synthes's
gas production processes ($2,499)
(Total $5,066) (Air Products,
NETL, CAER, WMPI, Dynergy,

production of premium
trangportation fuds and chemicds
($260).International Clean
Energy Initiative: Develop and
test the feasibility of technical
options for hydrogen to make high-
va ue trangportation fuels and other
products for the internationa
deployment of the technologies
($500). Conduct dlurry F-T reactor
design data base; continue
feagbility study, R&D, and design
of the Early Entrance Coproduct-



1. Performance Summary: FUELS (Cont’ d)

Adtivity EY 2000 FY 2001 FY 2002
Texaco, TBD) ion Plant with industry consort-
ium. ($2,900). (Totd $5,919) (Air
Products, NETL, CAER, WMPI,
Dynergy, Texaco, TBD)
Trangportation Product Upgrading: Continue Product Upgrading: Continue Product Upgrading: Conclude dl
Fuesand research on DME/diesdl blends; research on DME/diesdl blends, activity in an orderly manner with
Chemicads (Cont'd)  characterize coa-derived characterize coa-derived prior year funds. ($0)

transportation fuels. ($682) (PSU,
NETL)

Systems Engineering: Continue
research guidance study and
engineering support. NETL
technica and engineering andyses.
($679) (Mitretek, NETL, TBD)

No activity. ($0)

transportation fuels. ($260) (PSU,
NETL)

Systems Engineering: Continue
technical, economic and
environmentd andyses,
engineering support and technical
guidance. ($503) (Mitretek, NETL,
TBD)

No activity. ($0)

Systems Engineering: Conclude dl
activity in an orderly manner with
prior year funds. ($0)

Continue exploratory research
activities of nove converson
concepts of promising chemica
and small-scale physica convers-
ion technology innovations.
Continue research and develop- of
anove syngas ceramic membrane
technology to enhance Fischer-
Tropsch (F-T) gas conversion for



1. Performance Summary: FUELS (Cont’ d)

Adtivity EY 2000 FY 2001 FY 2002
environmentaly superior liquid
fuels and hydrogen ($3,950).
Conduct fundamental supporting
fuelsresearch at NETL ($1,000).
(Total $4,950) (APCI, NETL,
TBD)

Fund technica and program Fund technica and program Fund technica and program
management support. ($71) management support. ($76) management support. ($50)
$6,928 $7,558 $5,000
Solid Fudsand Environmental Solid Fuds Environmenta Technologies Environmental Technologies
Feedstocks Continue research on advanced Continue support of the Conclude dl activity in an orderly

technologies for the reduction of
greenhouse gas emissons viathe
preparation of biomass feeds for
cofiring gpplications and the
development of composite
cod/biomass/wagte fuds;, the pre-
combusgtion removd of ar toxic
precursors a sgnificantly lower
cost than achievable with current
technologies; and remediation of
cod fines disposd problemsvia
improved fine cod recovery,
dewatering, and handling. ($2,162)

development of anationa cod
quality data base on trace elements
($30). Tailored Fuels: Conduct
research on technologies for
enhanced carbon recovery from
coal and coa waste products,
improved cod fines processing,
and the preparation of cod/
biomass'wadte for gasification and
co-firing applications to lower
emissions of greenhouse gases
($2,491). (Total $2,521) (NETL,
TBD)

manner with prior year funds. ($0)



1. Performance Summary: FUELS (Cont’ d)

Adtivity EY 2000 FY 2001 FY 2002
(NETL, TBD)
Tailored Carbon Feedstocks: Premium Carbon Products: Premium Carbon Products:
Continue research for advanced Conduct technical/economic Conduct technical/economic
technologies for the development assessments and laboratory and assessments and laboratory and
of premium carbon products from bench scale research on bench scale research on
coa and the preparation of taillored  technologies for the manufactureof  technologies for the manufacture of
feedstocks for the production of carbon products. Conduct research  carbon products. Conduct research
advanced trangportation fuels and at outsde facilities for advanced at outsde facilities for advanced
chemicas from cod/biomassiwaste  technologies for the premium technologies for the premium
Solid Fudsand feeds. ($2,027) (NETL, TBD) carbon products from cod viaan carbon products from cod viaan
Feedstocks industry-led and cost-shared industry-led and cost-shared
(Cont'd) consortium ($1,427). Advanced consortium ($1,980). Advanced
Separations. Conduct researchin Separations. Conclude research in
the aress of advanced technologies  the areas of advanced technologies
for solid-solid and solid-liquid for solid-solid and solid-liquid
separations directed toward fudls separation with prior year funds
production and use ($300). (Total (%0). (Total $1,980) (NETL, Penn
$1,727) (NETL, Penn State, TBD)  State, TBD)
Fund technica and program Fund technica and program Fund technica and program
management support. ($43) management support. ($43) management support. ($20)
$4,232 $4,291 $2,000
Advanced Fuds Conduct research to identify liquid C-1 Chemistry: Cosponsor C-1 Chemigry: Conclude dl
Research fudsthat are suitable as chemicd investigation of the chemigry of activity in an orderly manner with

sorage agents for hydrogen and

monocarbon compounds for the

prior year funds. ($0)



1. Performance Summary: FUELS (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
that may be easily reformed on production of hydrogen, syngas,
board fuel cdll powered vehicles. drategic chemicals and
Conduct research on fuel and trangportation fuels with the EE
chemica production aspects of Office of Advanced Automotive
Vison 21 technologies, and Technologies. Invedtigate
continue exploratory research and advanced clean diesd and diesdl
laboratory activities for the additive production technologies
production of high vaue products and the production of high vaue

Advanced Fuds from cod. Conduct molecular chemicdswithin the Vison 21

Research (Cont’ d)

modding for smulaing the growth
of carbon ructures, investigating
molecular interactions, and
designing catalysts. ($1,278)
(NETL, Univ. of KY, WVU,
CFFLS, TBD)

Conduct research on new and
improved methods for producing
liquid trangportation fuds and
chemicdswhich will be highly
efficient, achieve improved
environmentd performance with

concept ($789). Hydrogen
Economy Enabling Science:
Conduct research on enabling
science for the hydrogen economy
including production of hydrogen
from fossil resources and the study
of novd mediafor physcd and
chemica hydrogen storage. ($839).
(Total $1,628) (NETL, CFFLS,
TBD)

Molecular Modding and Catayst
Development: Conduct studies on
molecular modding for the
hydrocracking of F-T wax to
diesd. Devise technology for
goplication of combinatorid

Molecular Modding and Catayst
Development: Conclude dl activity
in an orderly manner with prior
year funds. ($0)



Performance Summary: FUELS (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
reduced CO, byproduct. ($810) chemidry techniques at high
(TBD) temperatures and pressures. ($250)

Study options for incorporation of
fud and chemicd modulesin
Vision 21 plants. ($50) (NETL)

(SNL)

Advanced Concepts. Investigate Advanced Concepts: Conclude al
advanced concepts underlying the activity in an orderly manner with
production of ultra-clean fuels and prior year funds. ($0)
chemicdstha would provide the

scientific basis for new technology.

($2,962) (TBD)



1. Performance Summary: FUELS (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
Advanced Fuds Fund technica and program Fund technica and program No activity. ($0)
Research (Cont’ d) management support. ($22) management support. ($49)

$2,160 $4,889 $0
Sedmaking Stedmaking: Conduct industry Stedmaking: Conduct industry No activity. ($0)
cost-shared demondtration of a cost-shared demondtration of a
revolutionary coke making process  revolutionary process that produces
that produces metalurgical grade direct-reduced iron at lower cost
coke at lower cost and with and with virtudly zero emissions.
virtudly zero emissons. ($6,457) ($6,618) (TBD)
(TBD)
Fund technica and program Fund technica and program No activity. ($0)
management support. ($67) management support. ($67)
$6,524 $6,685 $0
Fuds, Tota $19,844 $23,423 $7,000




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
ADVANCED RESEARCH

l. Mission Supporting Goals and Obj ectives:

The Advanced Research Program (formerly Advanced Research and Technology Devel opment) funds two types of activities. Thefirst
isaset of crosscutting studies and assessment activities in environmenta, technical and economic analyses, cod technology export and
internationa program support. The second isa set of crosscutting fundamenta and applied research programs which include coa
utilization science, materials and components, bioprocessing of cod and university-based cod research. The second set of programs
includes an activity focused upon Higtoricdly Black Colleges and Universties (HBCU) and other minority ingtitutions and addresses the
full spectrum of fossil utilization research and devel opment, technology transfer, outreach, and private sector partnerships.

In the crosscutting studies and assessments subprograms, the thrusts of international program support, environmenta activities, cod
technology export, and technical and economic analysis are to complement and enhance al Foss| Energy endeavors by providing both
financid and technologicd leverage. Internationd involvement is limited to those sdlected areas where it has been determined thet the
U.S. will benefit at least to the extent it contributes. FE, through these activities, dways attempts to encourage the leveraging of research
and development funds while promoting U.S. industrid interests and to use them as opportunities to achieve responsible internationa
consensus and opinion on technica business assessment and policy issues.

The crosscutting fundamenta and applied research programs focus upon devel oping the technology base in the enabling science and
technology areas thet are criticd to the successful development of both superclean, very high efficiency cod-based power systems and
cod-based fud systemswith grestly reduced or no net emissons of CO,. These systems are encompassed in the Vision 21 energyplex.
Advanced Research seeks a greater understanding of the physical, chemical, biologica and thermodynamic barriers to achieving
economic, technologic, and environmenta gods and to identify ways to overcome those barriers. The program isuniqueinthat itis
directed to specific underlying fundamenta scientific and engineering problems closdly connected to short-term, mid-term and



l. Mission Supporting Goals and Objectives: ADVANCED RESEARCH (Cont' d)

long-range Foss| Energy objectives.

In order to achieve these gods, an Advanced Research focus area on Computational Energy Sciences was established at the Nationd
Energy Technology Laboratory (NETL). Thisfocus areawill conduct smulations and modding activities to produce a “technology
bass’ from which the energy plants of the future will be designed, built and operated.

The Cod Utilization Science subprogram focuses on research pertinent to al cod utilization systems, with specific attention paid to
increasing our knowledge of the principa mechanisms that control coal combustion processes. 1t will address issues affecting the
utilization of cod, and its primary thrust isin support of the development of the Vison 21 concept. It will involve novel concepts for
CO, capture and sequestration, such as minera carbonation, and virtual smulations and moddling of components and subsystems. 1t will
a0 include research on instrumentation and diagnostics to support the need for advanced controls and sensors. High performance
advanced materials and equipment are essentid to advanced cod technologies. Thus, the thrust of the advanced materias subprogram is
to develop advanced gas separation and particulate remova technology, aswell asto develop solutions to materids performance barriers
unique to very high temperature, highly corrosive cod combustion and gasification environments. Exploratory research and innovation

to maximize the use of cod in environmentaly preferable ways s typified by the bioprocessing of cod subprogram. The focus of the
biotechnology program isto conduct biologica research to produce clean fuels and to reduce greenhouse gas emissions (NO,, SO,, and
CO,) from exiging and new powerplants. Thethrust of the university cod research and HBCU education and training subprogramsis
to support competitively awarded research grantsto U.S. universities to address Fossl Energy’ s highest priority research needs.

The mgor goal of the Advanced Research Program focusisto develop, by 2015, a series of advanced materias, subsystemn
technologies, and breakthrough process concepts that are essentid to the success of Vision 21.

FY 2002 Performance Measures in furtherance of the above goas include:
» Devdop solid oxide fud cell eectrolyte materids that operate at lower temperatures (650-800°C), thereby reducing fue cdll

operating costs and decreasing corrosion of component parts.
*  Provide between 15 and 20 grants to teams of university students and professors to perform research ranging from fundamental



l. Mission Supporting Goals and Objectives: ADVANCED RESEARCH (Cont' d)

sudiesin cod science and utilization, to long range exploratory research that could lead to future breskthroughs.

* Provide between 5 and 7 grants to teams of students and professors at minority ingtitutions.

* Implement computationa study of device-level experimenta investigation of a critica Vison 21 component.

* Prepare detailed engineering assessments to design pounds’hour CO, minera sequestration unit.

» Complete research efforts to determine dternate sources and processes for Mg and Ca as potentia feedstock for CO, sequestration
viaminerd carbonation.

» Demondrate that biohydrogen generation using extremophiles can be conducted on a production scale.

I A. Funding Schedule:
Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Cod Utilization Science $6,150 $6,236 $6,250 $14 0%
Materids 6,821 6,985 7,000 15 0%
Technology Crosscut
Cod Technology Export 845 843 800 -43 -5%
Bioprocessing of Cod 1,350 1,347 1,350 3 0%
Environmenta Activities 2,000 1,996 1,900 -96 -5%
Technicd & Economic Analyses 750 748 750 2 0%
International Program Support 1,000 998 950 -48 -5%
Focus Areafor Computationa Energy Science _ 0 6.993 3.000 -3.993 -57%
Subtotal, Technology Crosscut Research 5,945 12,925 8,750 -4,175 -32%
Universty Coa Research 2,921 2,993 3,000 7 0%
HBCUSs, Educetion and Training 974 998 1,000 2 0%

Total, Advanced Research $22,811 $30,137 $26,000 $-4,137 -14%




II.B. Laboratory and Facility Funding Schedule: ADVANCED RESEARCH (Cont’ d)

FY 2000 FY 2001 FY 2002 $Change %Change
Argonne Nationd Lab (East) $982 $978 $988 $10 1%
Idaho Ntn'l Engineering & Environmenta Lab 570 570 570 0 0%
Nationa Energy Technology L aboratory 2,600 9,563 5,720 -3,843 -40%
Los Alamos Nationd Lab 600 600 600 0 0%
Oak Ridge Nationd Lab 3,923 4,044 4,435 391 10%
Pacific Northwest Lab 840 840 770 -70 -8%
Sandia National Laboratories 550 550 550 0 0%
Ames Nationa Laboratory 140 140 230 90 64%
All Other 12.606 12,852 12,137 =715 -6%
Total, Advanced Research $22.811 $30.137 26.000 -4,137 -14%

[1. Performance Summary:

Adtivity FY 2000 FY 2001 FY 2002
Cod Utilization Conduct research to enable Conduct research to enable Conduct research to enable

Science

reduction or imination of
environmenta impacts of cod use;
focus on greenhouse gases that
may affect globa climate change.
Continue research toward the
Virtud Demondration Plant.
Conduct systems andysis of
Vison 21 concepts to identify
critica research areas. Implement
projects to develop critical enabling

reduction or imination of
environmenta impacts of cod use;
focus on greenhouse gases that
may affect globa climate change.
Continue research toward the
Virtud Demondration Plant in
support of the Vison 21 power
and fuds complex. Continue
development of insgrumentation,
diagnostics and controls for

reduction or imination of
environmenta impacts of cod use;
focus on greenhouse gases that
may affect globa climate change.
Continue research for and conduct
preliminary modd testing and
research for Virtuad Demondration
Plant. Continue development of
ingrumentation, diagnogtics and
controls for advanced power
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Adtivity FY 2000 FY 2001 FY 2002
Cod Utilization technologies for advanced power advanced power systems. Conduct  systems. Continue stochastic
Science (Cont’d) and fud systemsin support of sysems andysis of Vison 21 modeling and systems andysis of

Vison 21 and incorporate the
results into the Virtua
Demondration. Continue research
in basic combustion, contaminant
evolution, fundamenta carbon
studies, and predictive models.
Continue research on minerd
sequestration of CO,. ($6,087)
(NETL, SNL, MIT, TBD)

No activity. ($0)

concepts to identify critica
research areas. Continue projects
to develop critica enabling
technologies for advanced power
and fuel systems and in support of
Vison 21; and incorporate the
resultsinto the Virtua
Demongtration. Continue research
in basic combustion, contaminant
evolution, fundamental carbon
studies, and predictive models.
Continue research on minera
sequestration of CO, at large scde
(1 kg). ($5,924) (NETL, SNL,
LANL, TBD)

Initiate collaborative efforts with
Basic Energy Science on the
Strategic Smuldion Initictive to
develop anew generation of
combustion smulation

Vison 21 concepts. Continue with
SX projects sdected under the
Vidon 21 solicitation and issue
new solicitations to develop critica
enabling technologies for advanced
power and fud sysemsand in
support of Vidgon 21. Continue
research in basic combustion,
contaminant evolution,

fundamenta carbon studies, and
predictive modds. Continue
research on minerad sequedtration
of CO, a large scde (1 kg)
utilizing afull scde flow loop.
($5,937) (NETL, SNL, LANL,
Natl. Fue Cdl Res.,, Huent,
Reaction Engineering, TBD)

Continue collaborétive efforts with
Basic Energy Science on the
Strategic Smuldion Initictive to
develop anew generation of
combustion smulation
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Adtivity FY 2000 FY 2001 FY 2002
computationa models. ($250) computationa models. ($250)
(TBD) (TBD)
Cod Utilization Fund technica and program Fund technica and program Fund technica and program
Science (Cont’ d) management support. ($63) management support. ($62) management support. ($63)
$6,150 $6,236 $6,250
Materias Continue those essentid activities Continue those essentid activities Continue those essentid activities

of the high temperature structurd
ceramic compodtes, dloys, and
functiona materiads developments
that are enabling eements for the
development of economicd, high
efficency, and environmentaly
clean foss| energy power systems.
These include resstant coatings,
fabrication processes, filters;
ceramic membranes, solid Sate
electrolytes; carbon fibers;, ceramic
heat exchangers, and non-
destructive eva uation techniques.
($5,516) (ANL, INEEL, ORNL,
PNNL)

of the high temperature structura
ceramic compostes, dloys, and
functiona materias developments
that are enabling eements for the
development of economicd, high
effidency, and environmentaly
clean foss| energy power systems.
These include resstant coatings,
fabrication processes; filters;
ceramic membranes, solid Sate
electrolytes, carbon fibers;, ceramic
heat exchangers, and non-
destructive eva uation techniques,
high- and very-high temperature
intermetallics, and oxide-
dispersgon-grengthened dloys.
($5,474) (ANL, INEEL, ORNL,

of the high temperature structura
ceramic compostes, dloys, and
functiond materias developments
that are enabling eements for the
development of economicd, high
efficency, and environmentaly
clean foss| energy power systems.
These include resstant coatings,
fabrication processes, filters;
ceramic membranes, solid Sate
electrolytes; carbon fibers;, ceramic
heat exchangers, non-destructive
evauation techniques, high- and
very-high temperature
intermetallics, and oxide-
dispersgon-grengthened dloys.
($5,015) (ANL, INEEL, ORNL,
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Adiivity EY 2000 FY 2001 FY 2002

PNNL) Eltron, Ames, Huntington Alloys,
NETL)
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Adtivity FY 2000 FY 2001 FY 2002
Materids (Cont’ d) Continue breakthrough conceptsto  Increase support to breakthrough Support development of dloysfor
develop maeridsfor achieving concepts to develop materias for supercritical systems. Increase
very low cost hydrogen and achieving very low cost hydrogen support to breakthrough concepts
oxygen separation from mixed gas and oxygen separation from mixed to develop materidsfor achieving
sreams and for stablizing gas dreams and for gablizing very low cost hydrogen and
greenhouse gases. These are greenhouse gases. These are oxygen separation from mixed gas
critica enabling technologiesto critica enabling technologiesto sreams and for stabilizing
deploy Vison 21 energy plants. deploy Vison 21 energy plants. greenhouse gases. These are
($1,235) (TBD) ($1,441) (AMES, NETL, SNL, critical enabling technologies to
TBD) deploy Vison 21 energy plants.
($1,915) (LANL, SNL, ORNL,
PNNL, ARC, TBD)
Fund technica and program Fund technica and program Fund technica and program
management support. ($70) management support. ($70) management support. ($70)
$6,821 $6,985 $7,000
Technology Sustain continued support to Sustain continued support to Sustain continued support to
Crosscut - Cod deploy cleaner coal and power deploy cleaner coal and power deploy cleaner coal and power
Technology Export  generation systemsinternationaly. generdion sysems internationdly. generation sysems internationdly.

Continue pursuit of opportunities
identified by the World Energy
Council Working Group on the
Strategic Vaue of Cleaner Fossl
Fud Sysemsfor the internationa

Pursue opportunities identified by
the World Energy Coundil
Committee on Cleaner Fossil Fue
Systems and the Southern States
Energy Board for the internationa

Intengfy the pursuit of
opportunities identified by the
World Energy Council Committee
on Cleaner Fossl Fud Systems
and the Southern States Energy
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Adtivity FY 2000 FY 2001 FY 2002
Technology sale of U.S. clean codl sde of clean technologies and Board for the international sale of
Crosscut - Cod technol ogies and advanced power advanced power systems. Promote  U.S. clean coa technologies and
Technology Export ~ systems, and maintain effortsto deployment of cleaner energy advanced power systems. Expand
(Cont’d) develop collaborative sysems through training, the establishment of effective

environmenta partnerships among conferences, and information and partnerships to advance U.S.

magor developing nations, U.S. technical exchanges on cleaner interests in environmenta

dates and local governments, power systems. ($343) (TBD protection by promoting

NGO's and industry to support deployment of cleaner energy

regiond efforts to promote the syslems through training,

increased use of cleaner power conferences, Stevidtsand
sysems. Preserve the effortsin the information and technicd

Pecific Rim induding sharing best exchanges on clean power

practice information with utilities. systems, best practices,

($845) (TBD) privatization with targeted utilities
and governments and advising
countries on identification and
elimination of barriersfor
deployment of cleaner cod and
power systems. ($800) (TBD)

$845 $843 $800
Technology Develop hiologica processesto Develop biologica processes for Develop biologica processes for
Crosscut - reduce CO, production and to fudsthat have a sgnificantly lower fudsthat have a sgnificantly lower

Bioprocessng of
Coa

sequester CO,. Complete
evauation of eectro-chemicaly

unit content of greenhouse gas than
currently available fud to reduce

unit content of greenhouse gas than
currently available fud to reduce



. Performance Summary: ADVANCED RESEARCH (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
supplied eectron carriersin the impact on globd dimate the impact on globd dimate
Technology gynthes's gas fermentations. change. Continue development of change. Complete development
Crosscut - Develop hidfiltration for remova biofiltration for remova of NO, of bidfiltration for remova of NO,

Bioprocessing of
Cod (Cont’'d)

of NO, from combustion gases.
Completed lab-scale testing of
gpecific microorganisms to control
zebramussdls. Develop biologica
CO, sequestration by conversion
into useful products such asliquid
fuds and invedtigate globd, natura
CO, mitigation srategies such as
whitings and ocean scde agee
sequestration. ($1,336) (ORNL,
INEEL, TBD)

Fund technica and program
management support. ($14)

$1,350

from combustion gases. Initiate
larger scde batch testing of toxins
from microorganisms to control
zebramussds. Develop new
biominerdization techniques for
carbon sequestration. Continue to
develop biologicd CO,
sequestration by conversion into
useful products such asliquid fues
and investigate globd, naturd CO,
mitigation Srategies such as
whitings and ocean scde algee
sequestration. ($1,333) (ORNL,
INEEL, TBD)

Fund technica and program
management support. ($14)

$1,347

from combustion gases. Conduct
fidd tests to develop toxin to safely
control zebramussels. Continue to
develop biologicd CO,
sequestration by converson into
useful products such asliquid fues
and investigate globd, natura CO,
mitigation Srategies such as
whitings and ocean scde agee
sequestration. ($1,336) (ORNL,
INEEL, U. State of NY, Cal. State
U., TBD)

Fund technica and program
management support. ($14)

$1,350

Technology
Crosscut -
Environmentd

Continue analyses of issues
associated with air and water
quality, solid waste disposd, and

Continue analyses of issues
associated with air and water
quality, solid waste disposd, and

Continue analyses of issues
associated with air and water
quality, solid waste disposd, and
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Adtivity FY 2000 FY 2001 FY 2002
Activities toxic substances, and global toxic substances, and global toxic substances, and global
climate change. Continueemisson  dimate change. Continueemisson  climate change. Continue emisson
trends and forecast studies. trends and forecast studies. trends and forecast studies.
Technology ($1,800) (ANL, ICF, Resource ($1,796) (ANL, ICF, Resource ($1,710) (ANL, ICF, Resource
Crosscut - Dynamics, TMS, PNNL, TBD) Dynamics, TMS, PNNL, TBD) Dynamics, TMS, PNNL, TBD)
Environmenta
Activities (Cont' d)
Provide environmentd, safety and Provide environmentd, safety and Provide environmentd, safety and
hedlth, safeguards and security and hedlth, safeguards and security and hedlth, safeguards and security and
Nationd Environmenta Policy Act Nationd Environmenta Policy Act Nationd Environmenta Policy Act
(NEPA) assigance and assessment (NEPA) assstance and assessment (NEPA) assistance and assessment
support to field offices. ($200) support to field offices. ($200) support to field offices. ($190)
(TMS) (TMS) (TMS)
$2,000 $1,996 $1,900
Technology Continue studies supporting Continue studies supporting Continue studies supporting
Crosscut - multi-year planning, FE Srategy multi-year planning, FE Srategy multi-year planning, FE srategy
Technicd and and program formulation; conduct and program formulation; conduct and program formulation; conduct
Economic Andyss  contract studies on issues that contract studies on issues that contract studies on issues that

croscut FE programs including
drategic benefits of and new
markets for fossl fud technology.
Conduct critical studies to identify
magor chalenges, "legpfrog’

croscut FE programs including
drategic benefits of and new
markets for fossl fud technology.
Conduct critical studies to identify

magor chalenges, "legpfrog”

croscut FE programs including
drategic benefits of and new
markets for fossl fud technology.
Conduct critical studies to identify

magor chalenges, "legpfrog”
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Adtivity FY 2000 FY 2001 FY 2002
technologies, and advanced technologies, and advanced technologies, and advanced
concepts that are applicable to concepts that are applicable to concepts that are applicable to
foss| energy systems, and have the foss| energy systems, and have the foss| energy sysems, and have the

Technology potentia to improve their potentia to improve their potentia to improve their
Crosscut - efficiency, cost, and/or efficiency, cost, and/or efficiency, cost, and/or
Technicd and environmenta performance. environmenta performance. environmenta performance.
Economic Andyss  ($750) (ANL, ICF, EIA, Resource  ($748) (ANL, ICF, EIA, Resource  ($750) (ANL, ICF, EIA, Resource
(Cont’d) Dynamics, TMS, TBD) Dynamics, TMS, TBD) Dynamics, TMS, TBD)

$750 $748 $750
Technology Support Fossil Energy’s Continue support of Fossi Continue support of Foss
Crosscut - commitment to the Internationa Energy’ s commitment to the Energy’ s commitment to the
I nternationa Energy Agency (IEA) program Internationa Energy Agency Internationa Energy Agency
Program Support effort. Preserve active (IEA) program effort. Provide (IEA) program effort. Provide

relationships with international
organizations such asthe World
Energy Council (WEC) and
United States Energy Association
(USEA). Implement
Environmenta Corps activitiesin
conjunction with the U.S,, China
Energy and Environmenta Center
function. Initiate cleaner energy
technology activitiesin Russa,
Newly Independent States

leadership, direction, cooperation
and coordination of office activities
with other Federd agencies, state
and loca governments, energy
trade associations, and the energy
industry. Preserve and enhance
active rlationships with nationa
and internationd organizations
such as the World Energy Council
(WEC), United States Energy
Association (USEA), Southern

leadership, direction, cooperation
and coordination of office activities
with other Federd agencies, state
and loca governments, energy
trade associations, and the energy
industry. Preserve and enhance
active rationships with nationa
and internationd organizations
such as the World Energy Council
(WEC), United States Energy
Association (USEA), Southern



. Performance Summary: ADVANCED RESEARCH (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
formerly of the Soviet Union and States Energy Board (SSEB) and States Energy Board (SSEB) and
Southern and Western regiona the National Association of State the National Association of State
African countries. Assessment and Energy Officids (NASEO). Energy Officids (NASEO). Focus
Technology assistance of near and middle east, Implement Environmental Corps on expanding cleaner energy
Crosscut - other regions and U.S. Industry- activitiesin Chinaand activities of technology power systems
I nternationa International Outreach. Determine the U.S.-China Energy and activitiesin Southern and Western
Program Support opportunities for power systemsin Environmental Center. Focuson regiona African countries, Eastern
(Cont'd) targeted countries. ($1,000) (TBD)  expanding cleaner energy Europe, the Pacific Rim, Russa
technology power systems and Newly Independent States,
activitiesin Southern and Western South Asa/lNear East, Western
regiond African countries, Eastern Europe, and the Western
Europe, the Pacific Rim, Russa Hemisphere. Determine
and Newly Independent States, opportunities for power systems
South Asa/lNear East, Western and dean fudsfrom cod in
Europe, and the Western targeted countries. ($950) (TBD)
Hemisphere. Determine
opportunities for power systemsin
targeted countries. ($998) (TBD)
$1,000 $998 $950
Technology No activity. ($0) Enhance NETL capahilitiesto Continue developing NETL's

Crosscut - Focus
Areafor
Computationd
Energy Science

modd and conduct dynamic
smulations of advanced energy
plants. Etablish a consortium with
industry, nationd labs and regiond

capabilities to modd and conduct
dynamic smulations of advanced
energy plants. Complete advanced
modeling tools for sub-dementsin



. Performance Summary: ADVANCED RESEARCH (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
universties and collaborate with turbines and fud cdls. Continue
other DOE programs for advanced development of
amulation, materids, faborication/ combustion dynamics, pollution

Technology manufacturing research. Expand formation and separations
Crosscut - Focus sdentific amulation and computationa tools. ($2,970)
Areafor computationa capability e NETL
Computationd through ingdlation of a high speed
Energy Science computer dataline located at the
(Cont’d) Supercomputing Center. Complete
the conversion of basic and applied
science modelsinto a
supercomputing environment and
conduct runs of Smulationsto
verify codes.($6,923) (NETL)
No activity. ($0) Fund technica and program Fund technica and program
management support. ($70) management support. ($30)
$0 $6,993 $3,000
Technology
Crosscut, Subtotal $5,945 $12,925 $8,750
Universty Cod Support grants at U.S. univergties Support grants at U.S. univergties Support grants at U.S. universties
Research which emphasize longer-term which emphasize longer-term which emphasize longer-term

rescarch that will accderate
technology development and

research that will accderate
technology development and

rescarch that will accderate
technology development and



. Performance Summary: ADVANCED RESEARCH (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
identify breskthrough technologies identify breskthrough technologies identify breskthrough technologies
for the next century; focus on for the next century; focus on for the next century; focus on
scientific and technologicd issues scientific and technologicd issues scientific and technologicd issues
that are key to achieving FE's that are key to achieving FE's that are key to achieving FE's
Universty Cod drategic objectives,; and increase drategic objectives, and increase drategic objectives, continue to
Research (Cont’ d) the number of critical key research the number of critical key research support critical key research areas

areasto include globd climate
change. Collaboration through
joint proposds involving university
and industry teams will continue.
Continue to explore nove
gpproaches and innovative
concepts developed in other
scientific and technologica areas
that will assst in developing
breakthrough technologies for cod
utilization. ($2,851) (TBD)

Support the undergraduate

areasto include globd climate
change. Collaboration through
joint proposds involving university
and industry teams will continue.
Continue to explore nove
gpproaches and innovative
concepts developed in other
scientific and technologica areas
that will assst in developing
breakthrough technologies for cod
utilization. ($2,923) (TBD)

Support the undergraduate

to include Vison 21, globa
climate change, materids, sensors
and controls, and by-products from
cod. Continue collaboration
through joint proposasinvolving
university and industry teams, and
teams with three or more
universities. Continue to explore
nove gpproaches and innovative
concepts developed in other
scientific and technologicd areas
that will assist in developing
breakthrough technologies for cod
utilization. Award Phase 2 grants
to last year’ s most meritorious
innovative concept grantees.
($2,930) (TBD)

Support the undergraduate



. Performance Summary: ADVANCED RESEARCH (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
internship program to alow those internship program to alow those internship program to alow
junior-level science and junior-level science and students having science and
engineering mgorsto experience engineering mgorsto experience engineering mgorsto perform
fundamenta research in the areas fundamenta research in the areas fundamenta research in the areas
of environmenta science and of environmental science and of environmenta science and fossl
Universty Cod engineering, and energy, where no engineering, and energy, where no energy, where no graduate course

Research (Cont’ d)

graduate course or degrees are
offered in their mgor fied of
study. ($40) (TBD)

Fund technica and program
management support. ($30)

graduate course or degrees are
offered in their mgor fidd of
study. ($40) (TBD)

Fund technica and program
management support. ($30)

or degrees are offered in their
mgor fidd of sudy &t their
inditutions. ($40) (TBD)

Fund technica and program
management support. ($30)

$2,921 $2,993 $3,000
HBCUSs, Education  Conduct research activities with Conduct research activitieswith Conduct research activitieswith
and Training HBCU and other minority HBCU and other minority HBCU and other minority
ingtitutions and support an HBCU ingtitutions and support an HBCU ingtitutions and support an HBCU
annud technology transfer annud technology transfer annud technology transfer

symposium. ($964) (TBD)

Fund technica and program
management support. ($10)

$974

symposium. ($988) (TBD)

Fund technica and program
management support. ($10)

$998

symposium. ($990) (TBD)

Fund technica and program
management support. ($10)

$1,000

Advanced
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Adiivity EY 2000 FY 2001 FY 2002

Research, Totd $22.811 $30,137 $26,000




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
NATURAL GAS TECHNOLOGIES

l. Mission Supporting Goals and Obj ectives:

Natura gas consumption in the United States is projected by severa leading research organizations to reach or exceed 33 Tcf per year by
2020, increasing from 22 Tcf in 1997 (projections of EIA, GRI, Enron). Reduced emissions targets for greenhouse gases could lead to a
40 Tcf gas market by 2010. Gaswill play akey rolein the 21% century transition to a post-oil economy for transportation fuels. Most of
the domestic gas resource base is not yet fully known and is located in such areas as. degp formations, low-permeability sandstones,
below basdt formations, hydrates, deep water, and remote areas -- Gulf of Mexico and Alaska.

Federal Roles and Responsihilities. Federd roles and responsibilitiesin naturd gas supply research areto: (1) provide strategic guidance
for nationa energy policy; (2) support efficient and sustainable use of domestic energy resources, (3) protect the environment and public
safety; (4) enhance the vaue of Federd lands (38% of gas production is on Federd lands); (5) enhance globa market opportunities for
U.S. energy technologies; (6) contribute to U.S. science and technology leadership; (7) apply a unique national perspective to technology
development that is independent of company specific and State-specific interests; and (8) ensure the integrity and viability of the Nation's
energy infrastructures.

DOE'sRadleIn GasRD&D: Support nationd godsto: (1) enhance the efficiency and environmenta quality of domestic gas
exploration, recovery, and processing operations; (2) focus on high-risk technology that private companies aone won't undertake; (3)
provide scientific and technologica information and analysis to assst policymakersin their decison making; and (4) contribute to
science based improvements in regul ations to reduce uncertainties and costs while achieving optima environmenta protection.

The overdl god of the Natura Gas Technologies Program isto improve the Nation's ability to supply, store, transport, distribute, and
utilize gasin an economic, efficient, and environmentaly beneficid manner. In support of DOE's mission, the program funds activities



l. Mission Supporting Goals and Objectives: NATURAL GAS TECHNOL OGIES (Cont' d)

that contribute toward: lowering costs for finding and producing gas, improving the confidence in continued availability of along-term
gas supply, and increasing the efficiency of recovery from exigting reservoirs (Exploration and Production); enabling characterization
and study of gas hydrates (Gas Hydrates); assuring gas infrastructure rdiability, flexibility, and emergency response capability
(Infrastructure); improving the quaity and utility of natura gas for the consuming public (Emerging Processng Technology); and,
developing and ensuring availability of low cost environmental compliance technology, and reducing regulatory barriers to economic

and efficient market operations by promoting coordinated and innovative Federa and State regulations (Effective Environmenta
Protection). Each program area has its own unique mission that contributes to the goas and misson of the overdl Naturd Gas
Technologies Program. Thetotal program will increase the value of the natura gas resource base for gas consumers, for Federa, State,
and loca governments and for the gasindustry. The DOE Nationa Energy Technology Laboratory (NETL) located in Morgantown,
West Virginia, Fittsburgh, Pennsylvania, and Tulsa, Oklahoma manages the gas technology program implementation activities.

Exploration and Production: The Office of Foss| Energy will continue to fund basic and applied RD&D. Specificaly, in the
Advanced Drilling Completion, and Stimulation product line funding is requested to: develop and demondirate a set of tools and
techniques that will: (a) result in minimum damage during the drilling, completion, and fracturing stages to particular formetions, (b)
develop new conceptsin drilling; and () minimize overal environmenta impact of drilling-related operations and waste disposd. Inthe
Advanced Diagnogtics & Imaging Systems Program funding is requested to develop and demondtrate advanced imaging and prediction
techniques for locating productive areas within low-permegbility and fractured reservoirs. In addition, the product line will continue to
identify and assess the potentia productivity of non-conventiona gas reservoirsin priority basins to reduce exploration and production
risks. A gripper gas well enhancement sub-program is attempting to extend the productive life of active low rate wells (currently
contributing 5% of the domestic gas supply) by continuing an industry-driven consortium to investigate multiple technologies to improve
sripper wel production. Findly, technology transfer activities will be continued, addressng independent producers viainternet,
newdetters and workshops.

Gas Hydrates: Efforts are underway to ensure safe extraction of conventional oil and gas resources located near hydrate deposits, enable
safe and economic production of gas from hydrates and assess their impact on the globa carbon cycle,



l. Mission Supporting Goals and Objectives: NATURAL GAS TECHNOL OGIES (Cont' d)

Infrastructure: Efforts are being directed to enhance energy system reliability with the Nation's natura gas pipelines and gas storage
facilities. Advanced technology research projects are directed to ensure the rdliability and integrity of transmisson and utility distribution
pipeline systems, to increase the accuracy of the gas volume and energy content measurement of gasin storage, and to provide science
and engineering solutions for the development of gas storage facilitiesin regions without conventional storage options. Efforts are

focused to devel op cogt-effective technologies and engineering techniques that expand peaking storage capacity to meet gas requirements
during high demand periods, to devel op red-time storage measurement technologies to reduce uncertainties in storage inventories
attributable to storage metering biases, to reduce stress corrosion and cracking or gas transmission and distribution lines, to develop
systems cagpable of detecting third-party damage and externd force damage to pipelines, to develop technology to improve the efficiency
and environmenta controls for reciprocating and turbo compressors, and to undertake research to devel op advance technology capable
of determining pipeine wal integrity.

Effective Environmental Protection: Funding for environmenta research activitieswill bring credible scientific information and
advanced technologies to address the environmental issues that have been identified by industry, and state and federd regulators as
highest priority. In FY 2002, the program will focus on detection and control of ar emissions from gas equipment and facilities,
treatment of produced water to meet environmental standards, remediation of hydrocarbon or produced water contaminated soils,
trestment and digposal of wastes containing naturaly occurring radioactive materias, and other gpproaches to manage oil and gasfield
wadtes. The program worksto lower the cost of effective environmenta protection in these environmenta issue areas through a
combination of risk assessment, technology development, regulatory streamlining, impact analys's, and facilitating dialogue among the
affected parties on ways to balance the need to develop the nation's energy resources with the maintenance of our environmental values.

Perfor mance M easur es:

» Devdop and demongrate technologies, with near-term commercia potentia to double average per-well productivity, that can detect
and quantify areas of high fracture dendty in currently uneconomic low permesbility gas reservoirs

» Complete laboratory testing and begin field demonstrations of improved remedid technologies for storage wells that could reduce the
cost of ddiverability enhancement by 10% per year for the gas Storage industry by 2007.

* Devdop theworld sfirst microwave-processed drill bit and commercidize composite drill pipe.



II.A. Eunding Schedule: NATURAL GAS TECHNOLOGIES (Cont' d)

Activity FY 2000 FY 2001 FY 2002 $Change %Change
Exploration and Production $13,893 $14,221 $9,350 $-4,871 -34%
Gas Hydrates 2,887 9,938 4,750 -5,188 -52%
Infrastructure 977 8,110 5,050 -3,060 -38%
Emerging Processing Technology 9,919 10,146 250 -9,896 -98%
Effective Environmenta Protection 3,133 2,614 1,600 -1.014 -39%
Totd, Natura Gas Technologies $30,809 $45,029 $21.000 $-24,029 -53%

[1.B. Laboratory and Facility Funding Schedule:

FY 2000 FY 2001 FY 2002 $Change %Change
Argonne Nationa Lab (East) $195 $75 $0 $75 -100%
Brookhaven Nationd Lab 75 0 0 0 0%
|daho National Engineering Lab 568 50 0 -50 -100%
Lawrence Berkeley Lab 665 1,355 800 -555 -41%
Lawrence Livermore National Laboratory 434 0 0 0 0%
Los Alamos Nationa Laboratory 715 650 0 -650 -100%
Nationa Energy Technology Laboratory 1,257 1,695 540 -1,155 -68%
Oak Ridge Nationd Lab 135 0 0 0 0%
Pacific Northwest Laboratory 575 850 825 -25 -3%
Sandia Nationa Laboratories 300 589 175 -414 -70%
All Other 25,890 39,765 18,660 -21,105 -53%

Totd, Naturad Gas Technologies $30,809 $45,029 $21,000 $-24,029 -53%




1. Performance Summary: NATURAL GAS TECHNOLOGIES (Cont’ d)

Adtivity

FY 2000

FY 2001

FY 2002

Exploration and
Production

Advanced Drilling, Completion,
and Stimulation (DCS): Continue
development and field testing of
high rate-of-penetration, dimhole,
directional, and underbalanced
drilling products, and of advanced
completion technologies. Continue
testing, deployment, and
technology transfer of
underbaanced drilling technology
and minimum formation damage
drilling and fracturing. Continue
fluid fracture research with the
GRI a Oklahoma Universty.
Continue development of a
revolutionary drilling sysem.

($5,680) (NETL, Oklahoma Univ.,

Sperry Sun, Drilling Eng’g Assoc.,
Novatek, Mauer, Tempress, Tech
Int., TBD)

Advanced Diagnogtics and
Imeging Sysems. Continue
research in low-permeability

Advanced Drilling, Completion,
and Stimulation (DCS): Continue
development and field testing of
high rate-of-penetration, dimhole,
directional, and underbalanced
drilling products, and of advanced
completion technologies. Continue
testing, deployment, and
technology transfer of
underbaanced drilling technology
and minimum formation damage
drilling and fracturing. Continue
fluid fracture research with the
GRI a Oklahoma Universty.
Continue development of a
revolutionary drilling sysem.
($5,319) (NETL, Novatek,
Mauer, Tempress, ACPT, Tech
Int., TBD)

Advanced Diagnogtics and
Imeging Sysems. Continue
research in low-permeability

Advanced Drilling, Completion,
and Stimulation (DCS): Complete
development of world' sfirst
microwave-processed drill bit asa
new drilling concept.
Commercidize composte drill pipe
in onshore and offshore
gpplications. Conclude field testing
of advanced directiona mud
hammer and commercidization of
associated high speed data
communications sysem. Continue
development of advanced and
underbaanced drilling conceptsto
reduce cost and footprint and
increase capability of drilling
industry. Initiate research to
integrate deep drilling technologies
for fiedld demondrationsin the
Rocky Mts. ($5,309) (NETL,
PSU, Novatek, Mauer, Tempress,
ACPT, Tech Int., TBD)

Advanced Diagnogtics and
Imaging Systems. Complete testing
and vdidation of naturd fracture



1. Performance Summary: NATURAL GAS TECHNOLOGIES (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
reservoir field deployment with reservoir field development with detection technologiesin five
Exploration and indudtry in the Gregter Green River indudtry in priority basns. magor U.S. tight gas basins.
Production (Cont'd)  and other priority basns. Continue  Continue development of Severd projects for development
development of diagnostics for diagnogtics for imaging and and vdidation of the next
imaging and predicting gasin predicting gasin naturdly fractured generation of fracture detection
natura fractured reservairs, reservoirs, conducting advanced technologies to reduce dry hole
conducting advanced geoscience geoscience measurements rateswill be terminated. Complete
measurements including seismic including seismic processing and assoond infill drilling optimization

processing and interpretation, and
use of advanced National
Laboratory capabilities. Continue
andysis of deep gas potentid in
priority basins. ($4,896) (NETL,
LBL, SNL, ICF, USGS, Marine
Board, TBD)

Multi NL/Industry Partnership:
Support R&D in exploration and
production technologiesin projects
identified by industry partners.
($685) (National Labs)

Secondary Gas Recovery:
Continue tests of methodologiesin

interpretation, and use of advanced
Nationa Laboratory capabilities.
Continue analysis of deep gas
potentid in priority basins,
($5,616) (NETL, LBL, SNL,
USGS, Marine Board, ARI, N.
Mex. Tech., TBD)

Multi NL/Industry Partnership:
Support R&D in exploration and
production technologiesin projects
identified by industry partners.
($998) (Nationa Labs)

Secondary Gas Recovery:
Continue tests of methodologiesin

study. Improved recovery
solicitation issued in FY 2001 will
be scaled back, but not eliminated.
Conduct along-term sustainability
of gas supply study in Rocky Mt.
basins. ($2,900) (NETL,
GeoSpectrum, ARI, Stanford,
LBL, SUNY, SNL, USGS, N.
Mex. Tech.)

Multi NL/Industry Partnership:
No activity. ($0)

Secondary Gas Recovery: Last
phase of project will be terminated.



1. Performance Summary: NATURAL GAS TECHNOLOGIES (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
the Appdachian Basin and the the Appdachian Basin and the ($0)
offshore Gulf Coadt. ($900) (BEG, offshore Gulf Coast. ($798) (BEG,
WV Consortium) WV Consortium)
Exploration and Stripper Wells Revitdization: Stripper Wells Revitdization: Stripper Wells Revitdization:
Production (Cont'd)  Conduct engineering assessment of Continue engineering assessments Nationd, industry-driven

wells to determine candidate areas
for restimulation tests, test and
evauate viafidd tests the effect of
revitdization efforts to extend the
productive life of the well. ($642)
(TBD)

Technology Transfer: Support
indusgtry led effortsin technology
transfer. ($947) (PTTC)

No activity. ($0)

of wellsto determine candidate
aress for resimulation; test and
evaduae impact of revitdization
techniques on the productive life of
wells. ($748) (TBD)

Technology Transfer: Support
indusgtry led effortsin technology
transfer. ($599) (PTTC)

Arctic Research: Egtablish an
Arctic Research program for peer
reviewed research; coordinate
research conducted through Fossl
Energy and Energy Efficency;
conduct outreach and serve asa
liaison between the State and
DOE. ($250 provided from
Energy Efficiency appropriation.)
(TBD)

consortium to investigate multiple
technologies to improve stripper
well production. ($500) (PSU)

Technology Transfer: Support
industry led effortsin technology
transfer ($300) (PTTC)

Arctic Research: Continue Arctic
Research program for peer
reviewed research; coordinate
research conducted through Fossl
Energy and Energy Efficiency;
conduct outreach and serve as a
liaison between the State and
DOE. ($247) (TBD)
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Adtivity FY 2000 FY 2001 FY 2002
Provide technica and program Provide technica and program Provide technica and program
management support. ($143) management support. ($143) management support. ($94)
$13,893 $14,221 $9,350
Gas Hydrates Expand resource characterization Continue resource characterization Continue characterization of Arctic
and saismic survey adtivitiesin the and seismic survey activitiesin and offshore hydrate resources.
onshore and offshore aress. onshore and offshore areas. Work Research in areas that are currently
($2,857) (TBD) will concentrate on hydrate issues important to the Nation— safety and
in the Gulf of Mexico and the sedfloor sability and hydratesrole
Alaskan North Sopeincluding in globa climate change. ($4,702)
safe drilling, seafloor Sability, (U. of Wyo., CMRET, Clarkson,
characterization and production. CGS, USGS, NRL, TBD)
($9,838) (U. WY, CMRET,
Clarkson, CGS, USGS, NRL,
TBD)
Provide technical and program Provide technical and program Provide technical and program
management support. ($30) management support. ($100) management support. ($48)
$2,887 $9,938 $4,750
Infrastructure Storage Technology: Continue Storage Technology: Continue Storage Technology: Complete

support to industry for

deliverability enhancement, gas
measurement and advanced storage
concepts. ($967) (ARI, PNL,

support to industry for
deliverability enhancement,
reservoir management, ges
metering and measurement, and

ongoing activities in ddiverability
enhancement and reservoir
management. Continue support to
industry for metering and



1. Performance Summary: NATURAL GAS TECHNOLOGIES (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
LLNL, TBD) advanced storage concepts measurement, and advanced

engineering Sudies. Initiate proof- storage concepts. These activities
of-concept research on large include development of a direct
storage capacity dternativesin non energy meter for Sorage
reservoir rock for regions of the gpplications, and support of large
U.S. without conventiond storage capacity, high ddiverability storage

Infrastructure options. Accelerate development of  in granitic rock. ($1,500) (ARI,

(Cont'd) short-term, high deliverability Schlumberger-Holditch, Furness-
storage systems to serve future Newburge, NY SEG, TBD)
distributed gas power systems.
Deveop high ddiverability gas
gorage system modd to serve the
power generation marketplace.
($3,134) (ARI, TBD)

No activity. ($0) Infrastructure Technology: Initiate Infrastructure Technology:

research directed to ensure the Continue research directed to
religbility of the gas transmisson ensure the rdiability and integrity
and distribution network and of the gas tranamission and
increase the efficiency of the distribution network, develop smart

pipeline system, advance
development of longer life, high-
grength, non-corrosive pipeline
meaterids, develop smart automated
indde pipeline ingpection sensor
systems and repair technology,

automated inside pipdine
ingpection sensor systems, conduct
research on obstacle detection
sysems for horizonta boring
goplications for laying didtribution
pipelines, develop systems capable



1. Performance Summary: NATURAL GAS TECHNOLOGIES (Cont’ d)

Adtivity EY 2000 FY 2001 FY 2002

conduct research on obstacle of detecting externd force damage,
detection systems for horizontdl develop technology to improve the
boring gpplications for laying efficiency for reciprocating and
digribution pipelines, develop turbo compressors, and develop
portable redl-time video imaging advance technology capable of
technology to detect naturdl gas determining pipdine wall integrity.

Infrastructure leaks, develop gas system ($3,500) (Awards Pending)

(Cont'd) reiability andyss and digtributed
resource system integration moddl.
Studies will aso be undertaken on
the overdl rdiability of the sysem
in itsincreasng integration with
the eectric grid. ($4,895) (TBD)

Provide technica and program Provide technica and program Provide technica and program
management support. ($10) management support. ($81) management support. ($50)
$977 $8,110 $5,050

Emerging Gasto-Liquids: Monitor and Gas-to-Liquids: Continue process No Activity. ($0)

Processing evauate gas-to-liquids feasbility and economic evauation of GTL

Technology factors for remote gasin Alaska, converson options and feasibility

Gulf of Mexico and other domestic
locations as stand-a one operations
and/or with other power or energy
conversion technology. Continue
basic exploratory research activities

sudies for remote gasin Alaska,
Gulf of Mexico and other domestic
locations. Continue exploratory
research activities of novel
conversion concepts, and support
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Adtivity FY 2000 FY 2001 FY 2002
of nove conversion concepts. cost-shared development and field
Continue cost-shared devel opment tegting of promising chemicd and
of innovaive hydrogen plasma small-scae physical conversion
pyrolysis and other chemical technology innovetions. Build and
converson, and continue scaeup begin test operations of a
and fied tegting of amdl-scde laboratory-scale, novel ITM-
Emeging physical conversion technologies Syngas ceramic membrane reactor
Processing for the production of trangportable to enhance Fischer-Tropsch (FT)
Technology liquids from natural gas. Complete gas conversion for environmentaly
(Cont'd) material, sedl and reactor superior liquid fuels and hydrogen.

development, and preliminary
reector design of nove ceramic
membrane technology for
enhancing Fischer-Tropsch gas
conversion process to produce
environmentaly superior liquid
fudsand hydrogen. Liquids
include low emisson, high
performance motor vehicle fud
blends at competitive costs and
suitable for exiding aswdl as
advanced engines under
development with DOE/EE
program support. ($6,104) (U. of
AK-Fairbanks, INEL, LANL-

Initiate design and component
manufacture for first stage scae-up
of ITM syngas ceramic reactor
incorporating initia laboratory test
results. Continue development and
vaidation of GTL catalyds, reactor
and process designs. Accelerate
process delinestion and
development for ultra clean, high
performance, gas-derived liquid
motor fuel products for the 21
Century suitable for deployment in
Alaska, the Gulf of Mexico, and
other remote sites. ($6,239) (U.of
AK-Fairbanks, LANL-Cryenco,
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Adiivity FY 2000 FY 2001 FY 2002

Cryenco, LBNL, Air Products, LBL, Air products, PNNL, PSU,
PNL, PSU, CAER, NETL, TBD) CAER, NETL, TBD)
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Adtivity FY 2000 FY 2001 FY 2002
Emeging Gas Tech Information:  Continue Gas Tech Information:  Continue Gas Tech Information: Continue
Processing support of an international center support of an international center support of an international center
Technology for information on naturd gas for information on naturd gas for information on naturd gas
(Cont'd) technologies. ($311) (GTI) technologies. ($317) (GTI) technologies. ($247) (GTI)

Gas Upgrading: Continue research Gas Upgrading: Continue research Gas Upgrading: Terminate low-
in low-quality gas upgrading, in low-qudlity gas upgrading, quality gas upgrading activities.
including devel opment of including devel opment of ($0)

improved sulfur and CO, remova improved sulfur, CO, water, and

processes and devel opment of nitrogen remova technologies.

advanced concepts of readying Continue development of

high nitrogen unmarketable gas for advanced hybrid gas separation

use. Continue development of and dehydration technologies for

advanced hybrid gas separation onshore and offshore gpplications.

and dehydration technologies for Continue multi-grate upgrading

onshore and offshore applications. and utilization. ($1,612) (SNL,

Continue multi-grata upgrading NETL, Texas A&M, TBD)

and utilization. ($1,577) (NETL,

SNL, MTR, SRI, TexasA&M,

Radian, Bend, TBD)

Initiate Phase 111 of cod mine Continue Phase 111 of cod mine No activity. ($0)

methane project. ($1,825) (TBD)

Provide technica and program
management support. ($102)

methane projects. ($1,876) (TBD)

Provide technica and program
management support. ($102)

Provide technica and program
management support. ($3)
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Adtivity FY 2000 FY 2001 FY 2002
$9,919 $10,146 $250
Effective Program Planning Data Andyss Program Planning Data Andyss Program Planning Data Andysis
Environmentd Continue data collection and the Continue data collection and the Continue data collection and the
Protection development of andytica tools for development of andytica tools for development of andytica tools for

program planning, for outreach and
technology trandfer, including the
cgpability to quantify
environmenta costs and assess
congtraints to gas resource
recovery, collection and
digribution. Continue to perform
legidative and regulatory impact
anaysisrelated to both upstream
and downstream gas environmental
issues. ($425) (ANL, EPA)

Technology Deve opment:
Continue efforts to develop and
demondtrate technologies and
methods for improving the
economics and environmenta
performance of al facets of gas
supply including methods thet
enable operators to define options

program planning, for outreach and
technology trandfer, including the
cgpability to quantify
environmenta costs and assess
congtraints to gas resource
recovery, collection and
digribution. Continue to perform
legidative and regulatory impact
anaysisrelated to both upstream
and downstream gas environmental
issues. ($424) (TBD)

Technology Deve opment:
Continue to develop and
demondtrate technologies and
methods for improving the
economics and environmental
performance of al facets of gas
supply incdluding defining options
and cogts of dternative

program planning, for outreach and
technology trandfer, including the
cgpability to quantify
environmenta costs and assess
congtraints to gas resource
recovery, collection and
digribution. Continue to perform
legidative and regulatory impact
anaysisrelated to both upstream
and downstream gas environmental
issues. ($300) (TBD)

Technology Deve opment:
Continue efforts to develop and
demondtrate technologies and
methods for improving the
economics and environmenta
performance of al facets of gas
supply. Thisindudes defining
options and costs of dternative
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Adtivity FY 2000 FY 2001 FY 2002

and codts of dterative environmenta compliance environmenta compliance
environmental compliance drategies, gpplication of advanced drategies, gpplication of advanced
strategies, application of advanced research and new methods of research and new methods of

Effective research and new methods of detecting and controlling air detecting and controlling air

Environmentd detecting and controlling air emissions from gas equipment and emissions from gas equipment and

Protection (Cont'd)  emissons (including particulate facilities Continue development facilities. Emphasize technologies
matter from gas equipment and of treatment and disposal that will improve responsble
fadilities). Continue development technologies for gas exploration development of gas resources on
of treatment and disposal and wasgtes. Continue cooperative public lands, consgtent with

technologies for NORM and other
wagtes. Continue cooperative
efforts to establish scientificaly
based regulations. ($1,729)
(Greenhill, Natl. Labs, State of
Miss, TBD)

Outreach and Technology
Trangfer: Continue outreach and
technology transfer effortson
environmenta issues affecting
natura gas supply, including
compliance efforts with indugtry,
dates, and others to identify and

efforts to establish scientificaly
based regulations. ($1,725) (Natl.
Labs, Waterloo, TBD)

Outreach and Technology
Trandfer: Continue outreach and
technology transfer efforts on
environmenta issues affecting
natura gas supply, including
compliance efforts with indugtry,
dates, and others to identify and

current multiple-use policies of
Federd Land management
agencies. Continue development of
treatment and disposa technologies
for gas exploration and wastes.
Continue cooperative efforts to
establish scientifically based
regulations. ($984) (Natl. Labs,
SNL, WU, TBD)

Outreach and Technology
Trandfer: Continue outreach and
technology transfer effortson
environmenta issues affecting
natura gas supply, including
compliance efforts with indugtry,
dates, and others to identify and



1. Performance Summary: NATURAL GAS TECHNOLOGIES (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
address environmentd challenges address environmentd challenges address environmenta challenges
to expanded natura gas to expanded natura gas to expanded natura gas
production. ($947) (I0GCC, production. ($439) (TBD) production. ($300) (TBD)

TBD)



1. Performance Summary: NATURAL GAS TECHNOLOGIES (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
Effective Provide technica and program Provide technica and program Provide technica and program
Environmentd management support. ($32) management support. ($26) management support. ($16)

Protection (Cont’ d)

$3,133

$2,614

$1,600

Naturd Gas
Technologies, Totd

$30,809

$45,029

$21,000




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
OIL TECHNOLOGY

l. Mission Supporting Goals and Objectives:

The ail research program, in partnership with industry and its stakeholders, will develop cutting edge technologies to better find and
produce petroleum and convert it into transportation products while minimizing waste production and environmental damage. This
program will demongrate the effectiveness of these technologies to support the Nation's energy security and science and technology
leadership godls through studies in the areas of extraction technologies, fundamenta chemistry, processing, and reservoir
characterization. Thisleadership is aso supplemented by teacher training programs, student and faculty internships, as well as a broad
program of univergity research. Minority participation in science is addressed through the Minority Educeation Initistive.

Federal Roles and Responsibilitiesin Oil Technology Research are to: (1) provide strategic guidance for national energy policy; (2)
support efficient use of domestic energy resources; (3) protect the environment and public safety; (4) enhance the value of Federd lands

and future supply and more complex environmentaly sensitive areas (27% of oil production is on Federd lands); (4) enhance globa
market opportunities for U.S. energy technologies; (5) contribute to U.S. science and technology |eadership; (6) apply a unique nationa
perspective to technology development that is independent of company-specific or State-specific interests; and (7) foster the use of new
technology through a nationwide technology transfer network.

The key sections of this program are: (1) Exploration and Production; (2) Reservoir Life Extension and Management; and (3) Effective
Environmenta Protection. Program planning and support and technology transfer are integra components of each of the key areas. The
DOE Nationd Petroleum Technology Office (NPTO), an arm of the National Energy Technology Laboratory (NETL), located in Tulsa,
Oklahoma, manages dl oil technology program implementation activities.

Because reliable domestic energy supplies are vita to the Nation’ s economy, this program conducts projects designed to enhance the
efficiency and environmenta qudity of domestic oil operations. These R& D programs are conducted in partnership with industry,



l. Mission Supporting Goals and Objectives: OIL TECHNOLOGY (Cont’ d)

universities, National Laboratories, State and local governments, and other organizations. Private sector participation is emphasized
through industry cost-sharing with individual companies and consortia to ensure market relevance and to facilitate the transfer of
technology to the private sector while leveraging Federd R&D investment.  Near-term efforts are focused on transferring sate of the
art technologies to independents and long-term research and development of novel or revolutionary technology advances.

Exploration and Production research congsts of Advanced Drilling, Completion, and Stimulation systems (ADCS), Advanced
Diagnogtics and Imaging Systems (ADIS), Reservoir Efficiency Processes, and Planning and Andysis efforts. The ADCS work
focuses on developing enabling technologies to drill, complete and stimulate oil wells, aswdl asimproving the efficiency of surface
operations. This provides a baanced portfolio of technologies to match the diverse geologic formations, approach technologicaly
chdlenging environments, increase exploration success, improve producibility of wells, minimize formation damage, reduce operating
cods, improve flowability and minimize potentid environmenta damage.

The ADIS work focuses on the development of technologies and methodol ogies that more clearly define petroleum reservoirs and
associated reservoir rock, fluid distributions and rock-fluid interactions that impact producibility. The development and application of
advanced diagnogtic and imaging systems improves the success rates and cost efficiencies for new field discoveries and the development
of exiging fiedds. The program conducts research to develop technologies to better define oil reservoirsin increasingly geologicaly
complex environments which often occur in degper and higher temperature and pressure regions such as the sub-sdt and ultra deep
regions of the Gulf of Mexico.

The Multi-Nationa Lab/Indusiry partnership line item has been diminated due to funding constraints. Nationd Lab research and
development will be pursued within technology line items. Future mechanisms for work with Nationa Labs will be determined based on
funding levels and type of research needed.

Reservoir Efficiency Processesincludes research to develop and demondirate tools and methodologies that permit oil operators to recover
hydrocarbons from known reservoirs not producible by current technology. It aso supports university research in extraction

technol ogies and recovery-process modeling to ensure a supply of well-trained workers. The program is directed toward ail,
unrecoverable with current technology, through advanced methods while a the same time helping the smaler producer with day-to-day
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problems. The main aress of research are chemica methods, gas flooding methods, microbiad methods, heavy oil methods, nove
methods and reservoir smulation.

The Planning and Andysis area supports the program by providing accurate data on the oil resource, supply and utilization trends,
indugtry activities and R&D needs, assuring that legidative, regulatory and policy initiativesin oil supply, environmental and processing
are based on the best available information to support program goas. This area dso supplies andytica systems used to prioritize RD&D
efforts and evauate oil recovery and utilization over awide range of technologica and economica conditions.

Reservoir L ife Extension/M anagement work focuses on advanced technologies for extraction of hydrocarbons from known, or
discovered, oil reservoirs. These activities provide improved technology and/or more efficient methods to recover more of the
discovered but unproduced domestic oil resource, and increase recovery of oil from Federd lands. Laboratory research and evauation
of past advanced fidld tridsin large, promising Class 1, 2, and 3 reservoirs will be completed. Demondration and testing of technologies
specificaly targeted for independent operators will be continued.

The technologies are conveyed to industry users through an aggressive technology transfer program implemented at the Nationa
Petroleum Technology Office (NPTO) through widespread didtribution of project results to industry, universities, other government
agencies, and the genera public; support for tutoria workshops on the gpplication of oil technologies, and development of software for
improved reservoir management, exploration and development activities. NPTO aso strongly supports the extensive and highly
successful technology transfer work being accomplished through the Petroleum Technology Transfer Council with its 10 regiond
centers.

The preferred Petroleum Upstream Management Practices (PUMP)  program is designed to provide a short-term supplement to long-
term R&D. PUMP will ddineate preferred management practices in three technology areas. advanced oil recovery; data management;
and effective environmental compliance. The program will focus on projects that promote an expedited application of technologies or
approaches that will develop best practices databases, and use existing technology transfer mechanisms to address a regiond need or
issue. These projects are designed to provide integrated solutions to technologica, regulatory, environmental and data constraints and
must have quick implementation and rapid results in order to increase the near-term oil supply.
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Effective Environmental Protection research activities focus on technologies and practices that reduce the threat to the environment
and decrease the cogt of effective environmental protection and compliance involved in oil exploration, production, and processing. The
activities are digtributed into four program ements:  risk assessment, regulatory streamlining, technology development, and program
planning and andlyss. Program gods are to maximize industry recovery, processing, and utilization of U.S. oil resources by reducing

the cost of effective environmental protection. The program works to reduce the cost of environmental compliance through a
combination of risk assessment, technology devel opment, regulatory streamlining, impact andysis, and facilitating diaogue that attempts
to achieve consensus among the affected parties on ways to baance the need to develop the Nation’s energy resources while maintaining
our environmental values. This program fills critical data gaps dlowing the introduction of new refining processes needed to meet future
trangportation fudls through reduction of environmenta risks and cleanup as well asimproved permitting systems.

Performance Measures;

*  Continue to develop methods to reduce the amount of produced water by improving conformance control methods

»  Continue improvements in geophysical data acquisition, processing and interpretation technologies to increase resolution and
accuracy of complex (including naturdly fractured reservoirs) .

*  Completeair tracer sampling using asmadl, remotely controlled blimp to determine the actua impact of oil and gas activitieson
regiona pollution problemsin the San Joaquin Vdley.

»  Continue analyss and risk-based protocols for fine particulates for effective promulgation of proposed regulations.

*  Complete bench-scale development of a down-hole oil-water separator that meets industry needs for volume, water-cut, and solids
production.

*  Demondrate safe economic dimhole drilling technology in actua use under Arctic conditions.

1. A. Funding Schedule:

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Exploration and Production $27,666 $28,844 $20,350 $-8,494 -29%

Reservoir Life Extenson/Management 14,305 14,662 4,849 -9,813 -67%



Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Effective Environmental Protection 10,534 10,796 5,300 -5,496 -51%
Emerging Processing Technology Applications 3,243 2,594 0 -2,594 -100%
Ultra Clean Fuds __ 0 9,978 0 -9,978 0%
Totd Oil Technology $55,748 $66.874 $30,499 $-36.375 -54%
[I.B. Laboratory and Facility Funding Schedule: OIL TECHNOLOGY (Cont’ d)
FY 2000 FY 2001 FY 2002 $Change %Change
Argonne National Lab (East) $450 $250 $0 $-250 -100%
Brookhaven National Lab 0 200 0 -200 -100%
Idaho Natl. Engineering & Environmentd Lab 925 807 0 -807 -100%
Lawrence Berkeley Lab 1,405 1,115 0 -1,115 -100%
Lawrence Livermore Nationd Lab 600 600 0 -600 -100%
Los Alamos Nationd Laboratory 550 176 0 -176 -100%
Nationd Energy Technology Lab 0 500 200 -300 -60%
Oak Ridge National Laboratory 1,385 1,777 100 -1,677 -94%
Pacific Northwest National Lab 0 200 0 -200 -100%
Sandia National Laboratories 450 300 0 -300 -100%
All Other 49,983 60,949 30,199 -30,750 -50%
Totd, Oil Technology $55,748 66.874 0,499 $-36.375 -54%
I1l. Performance Summary:
Adtivity FY 2000 FY 2001 FY 2002
Exploration and Advanced Drilling, Completion, Advanced Drilling, Completion, Advanced Drilling, Completion,

Production Stimulation:  Continue capability
upgrades that dlow the advanced

research and high temperature/

Stimulation: Continue capability
upgrades in Phase 4 of the unique
Advanced Cuittings Transport

Stimulation and Operations.
Continue capability upgradesin
Phase 5 of the unique Advanced



Exploration and
Production (Cont’ d)

high pressure experimentation for
prediction of the rheology of and
cuttings trangport in energized
fluids (air, migt, gas asssted, foam,
eic.) in horizonta and inclined
wellbores using the DOE HPIHT
Flow Loop. Continue research on
the development of three-phase
separation technology that provides
for lower costs, improved
efficiency, and areduced footprint
on a onshore production pad or
offshore platform. Continue to
upgrade and expand the current
DOE suite of risk based decison-
making tools used most by
industry. Continue development of
advanced downhole sensor
technology using fiber optics
Continue research in efficiency of
well simulation. Complete project
to optimize horizontal well
completions. Continue
development research on a
downhole positive displacement
moator for coiled tubing drilling.
($2,508) (Univ. of Tulsa, WU,
LANL, INEEL, Va Polytech,
Univ. Houston, PRRC, AWU,
TBD)

Facility that dlow research on high
temperature/high pressure
experimentation for prediction of
the rheology of and cuttings
trangport in energized fluids (air,
migt, gas asssted, foam, etc.) in
horizontal and inclined wellbores
using the DOE HP/HT How
Loop. Complete development and
field tegting of advanced downhole
sensor technology using fiber
optics. Initiate new projectsin
Stimulation. Add to the current
suite of risk-based decision-making
tools. ($2,502) (PRRC, Univ of
Tulsa, VaPolytech, WU, LANL,
Univ of Hougton, TBD)

Cuttings Trangport Facility that
alow research on HT/HP
experimentation on energized
fluids (air, migt, gas asssted, foam,
etc.) and synthetic drill fluidsin
horizontal and inclined wellbores
onshore and offshore. Complete
the risk based decision-marking
software. Continue research efforts
in Completion and Stimulation
with the nationd labs. Support
gpecific consortiaand joint industry
collaborations that enhance the
Program goals. ($2,500) (PRRC,
Univ of Tulsa, Natl. Labs, TBD)



. Performance Summary: OIL TECHNOLOGY (Cont’ d)

Adivity FY 2000 FY 2001 FY 2002

Advanced Diagnogtics and Advanced Diagnogtics and Advanced Diagnogtics and
Imaging Systems. Continue Imaging Systems. Continue Imaging Systems. Continue
advanced reservoir diagnostic and advanced reservoir diagnostics and development of advanced reservoir
imaging sysems work including, imaging sysems work induding; diagnogtics and imaging systems
advanced microseismic mapping, rel ationships between seiamic work to optimize oil discovery and
geomechanica influences on measurements and reservoir recovery. Develop quantitetive
reservoir during depletiory properties, and EM processsensing  engineering parameters that control

Exploration and repressurization, and EM process to optimize oil recovery. rock-fluid interactions which

Production (Cont'd)  senaing with industry for large Technology deve opment impact oil production. Develop

producing reservoirs to optimize oil
recovery while minimizing
environmentd risks.  Study

rel ationships between seismic and
acoustic messurements and
reservoir properties; apply results
to improved management of oil
recovery. Continue development of
advanced imaging technologies
and dgorithms, NMRI and Cat-
Scan for quantitative analys's of
reservoir rock architecture and
fluid digribution. Develop
technologies for accurate
measurement of mulitphase relative
permeshilitiesin steady and
unsteady-state conditions under
broad temperature and pressure
conditions, and investigate

including NMRI and Cat-Scan for
quantitetive andyss of reservoir
rock architecture and fluids
digribution to quantify
understanding of how wettahility,
imbibition, in-gtu reldive
permeability, aswell as other
enginegring parameters are
controlled by rock-fluid
interactions and impact oil
production. Continue developing
integrated geologicd, geophysica
and engineering data and methods
for upscaing these varied
databases, to predict areal and
vertica digributions of the
reservoir architecture and fluid
flow patterns for more accurate

geologic and engineering modeling

larger scale remove sensing
techniques and the integration of
multiple geological, geophysical
and engineering deta, at the fidd-
to basin-scales for the development
of more accurate geologic and
engineering modds needed in
exploration and in smulation of
production/EOR/ I0R activities.
Continue fundamenta geoscience
efforts focusng on geoscience/
engineering reservoir characteriza-
tion on naturdly fractured
reservoirs. Continue devel opment
of hydrocarbon predictive tools for
exploration, sedimentary modeling,
development of lithodratigraphic
models and fluid transport modds
in selected U.S. basins. ($6,904)
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Adtivity FY 2000 FY 2001 FY 2002
influences of rock-fluid interactions and smulation to optimize (FE-PS contracts, CalTech,
on these critical parameters. development, production, and PRIME, National Laboratories,
Develop integrated geologicd, EOR/IOR activities. Continue TBD)
geophysicd and investigate Fundamenta Geoscience
influences of rock-fluid interactions procurement involving the
on these critical parameters. geosciencel enginesring reservoir
Develop integrated geologicd, characterization of fractured

Exploration and geophysica and engineering deta reservoirs to optimize oil recovery.
Production (Cont'd)  and methods for predicting ared Continue devel opment and testing
and vertical distribution of of a hydrocarbon prediction tool

reservoir architecture and mobile
oil flow patterns, usng
methodologies for upscaling to the
interwell scde for infill drilling and
EORJ/IOR, thus minimizing
numbers of infill wells, surface
footprints and associated
environmentd effects. Continue
fundamentd geoscience involving
geoscience/engineering reservoir
characterization for avariety of
reservoir types and depositional
environments to optimize field
development and management
while minimizing environmentd
exposure. Study the framework
and controls of hydrocarbon
generation in the South-Central

for exploration; sedimentary
modeling programs using
advanced dgorithms, expert
theory, and importing climetic
models to complete detailed
lithogtratigraphic models, and a
modd for hydrodynamic fluids
transport in the Uinta and Paradox
Basins. ($7,029) (LLNL, LBNL,
ORNL, ANL, INEEL, RERI,
Stanford, Ca Tech, 8 MegaPRDA
contracts, PRDA-TBD)
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Adtivity

FY 2000 FY 2001

FY 2002

Exploration and
Production (Cont’ d)

Appaachians. Investigate reservoir
pressure/gas saturations, wettability
and matrix block size on
spontaneous imbibition in fractured
reservoirs for improved oil
recovery. Continue development
of sedimentary modeling programs
using advanced dgorithms,
including the continued
development of comprehensive
detailed lithodratigraphic/climatic
models including the continued
development of comprehensive
detailed lithodratigrgphic/climatic
models integrated sedimentary
basn modding. Continue Basn
Anaysis and research on the
Onshore Gulf of Mexico in
Alabamaand Mississippi.

($6,984) (LLNL, SNL, ORNL,
LBNL, Stanford, RERI, ANL, ,
Univ. of Alabama, NRC, Cd
Tech, 9 Program Solicitation
awards, 7 PRDA mortgages)

Multi Nationa Lab/Indusiry Multi Nationa Lab/Industry
Partnership: Continueto adgpt and  Partnership: Continue to adapt and
transfer technologies that advance transfer technologies that advance
understanding of the characterisics  understanding of the characterigtics

No activity. ($0)
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Adtivity FY 2000 FY 2001 FY 2002
and producibility from ail and producibility from ail
reservoirs, optimize the resarvoirs, optimize the
performance of production tools performance of production tools
and processes, reduce and processes, reduce
environmenta footprint and waste environmenta footprint and waste
emissons and improve resenvoir emissons and improve resenvoir
management resulting in higher all management resulting in higher all
recovery through leveraging of recovery through leveraging of
indugtrid, il program and other indugtrid, il program and other

Exploration and public funds. Continue to integrate public funds. Continue to integrate
Production (Cont'd)  high performance Nationd Lab high performance Nationd Lab

computational capabilitiesto
address difficult problems such as
subsdt imaging, testing of
advanced exploration concepts and
multiphase flow in subsea
pipdines. ($7,416) (9 National
Labs)

Reservoir Efficiency Processes.
Continue the development of date-
of-the-art reservoir smulation
models and the development scaled
down reservoir smulaion models
for desktop computers. Continue to
advance therma methods for

heavy oil extraction and screen
potential heavy ail recovery
processes. Continue work to

computational capabilitiesto
address difficult problems such as
subsdt imaging, testing of
advanced exploration concepts and
multiphase flow in subsea
pipelines. ($7,400) (NL-TBD)

Reservoir Efficiency Processes.
Issue a solicitation to develop
recovery processes for mature
reservoirs. Continue devel opment
of improved sweep techniques, and
date-of-the-art reservoir smulation
models. Continue to develop
microbia methods. Continue
mechanistic sudies to reduce
surfactant adsorption and advance

Reservoir Efficiency Processes.
Continue to develop recovery
processes for mature reservoirs.
Continue to support a Novel
Surfactant Industry/University
consortium for development of
nove surfactants. Continue
development of improved sweep
techniques, and state-of-the-art
reservoir smulation modds.
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Adtivity FY 2000 FY 2001 FY 2002
improve reservoir sweep for gas the state-of-the-art in devel opment Continue to develop microbia
flooding, especidly for carbon of new polymers and gels. methods. Continue to advance the
dioxide flooding, by usng foams Continue to advance therma state-of-the-art in reservoir
and direct thickeners. Continuethe ~ methods for heavy oil extraction gmulation. Continue mechanigic
development of microbia flooding and novd processes which will aid studies to reduce surfactant
techniques by developing oil recovery from naturdly adsorption and advance the state-
geneticaly modified microbes. fractured reservoirs. ($6,840) of-the-art in development of new
Continue to develop microbia (Univ of Kansas, Columbia Univ, polymers and gels. Continue to
methods to develop surfactant and Univ of Fittsburgh, Univ of Texas, advance therma methods for
other oil recovery agentsfrom Univ of Utah, Geo-Microbid, heavy ail extraction and screen
Exploration and wagte products which helps lower Univ of Southern Cdifornia, Univ potentid heavy oil recovery
Production (Cont'd)  environmenta damage from the of Oklahoma, Stanford Univ, processes. Continue to advance

disposa of these wastes. Continue
mechanistic sudies to reduce
surfactant adsorption. Continue to
advance the state-of-the-art in
development of new polymers for
oil recovery. Continue low cog all
recovery methods using wettability
dternations and adkaine-surfactant-
polymer(ASP). Continue work
with Native American Tribes
through targeted research work and
training to incresse oil recovery
effidency from Tribd landsin an
environmentaly and culturdly
sound manner. Continue work
with the Tribesin the Black Mesa

LBNL, INEEL, Univ of Kansas,
Columbia Univ, Univ of
Pittsburgh, Univ of Texas, Univ of
Utah, Geo-Microbid, Univ of
Southern Cdifornia, Univ of
Oklahoma, Stanford Univ, TBD)

therma methods for heavy ail
extraction and novel processes
which will ad oil recovery from
naturally fractured reservoirs.
($6,800) (National Labs, FE-PS
contracts, TBD)
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Adtivity FY 2000 FY 2001 FY 2002

Basin ($6,794) (, INEEL, LBNL,
NMIMT, TRW, Univ of Kansas,
Columbia Univ, Univ of
Attsburgh, Univ of Texas, Univ of
Utah, Geo-Microbid, Univ of
Southern Cdifornia, Univ of
Oklahoma, Stanford Univ, 9
Program Solicitation awards)
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Adtivity

FY 2000

FY 2001

FY 2002

Exploration and
Production (Cont’ d)

Andydsand Planning: Continue
technicd planning and analyss
support for implementing and
evauating effective and efficient
oil research programs. Conduct
producibility assessment of mgjor
reservoirs, maintain and update the
oil resource information base,
enhance and maintain metrics
cgpatilitiesfor the Oil Program,
enhance and maintain datidtica
data, models, and supporting
sysems for effective planning and
continue technical and analytical
support tasks. Continue project
impact/oversght/andysis efforts.
Support the contractor review
workshop for program evauation.
($3,680) (RMC, TRW, Univ. of
Tulsa, EIA, TBD)

No activity. ($0)

Andydsand Planning: Continue
technicd planning and andlyss
support for implementing and
evauating effective and efficient
oil research programs. Conduct
producibility assessment of mgjor
reservoirs, maintain and update the
oil resource information base,
enhance and maintain metrics
cgpahilities for the Oil Program,
enhance and maintain datidtica
data, models, and supporting
sysems for effective planning and
continue technical and analytical
support tasks. Continue project
impact/oversght/andysis efforts.
Support the contractor review
workshop for program evauation.
($3,792) (RMC, TRW, Univ. of
Tulsa, TBD)

Sonication: Conduct research
benefitting the recovery of
petroleum through the use of
sonication or ultrasonic technology
from other industries. ($993)
(TBD)

Andyds and Planning: Continue
technicd planning and analyss
support for implementing and
evauating effective and efficient
oil technology research programs.
Enhance and maintain satigtica
data, models and supporting
systems to eva uate petroleum
policy options and to enhance
metrics capabilities. Conduct
efforts to vaidate the effectiveness
of the ail technologies to meet
programmetic and agency goas.
($3,200) (RMS, TRW, IOGCC,
TBD)

No activity. ($0)
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Adtivity FY 2000 FY 2001 FY 2002
Exploration and No activity. ($0) Arctic Research: Egtablish an Arctic Research: Continue Arctic
Production (Cont’ d) Arctic Research program for peer Research program for peer
reviewed research; coordinate reviewed research; coordinate
research conducted through Fossil research conducted through Fossil
Energy and Energy Efficiency; Energy and Energy Efficiency;
conduct outreach and serve as a conduct outreach and serve as a
liaison between the State and liaison between the State and
DOE. ($750 provided from DOE. ($742) (TBD)
Energy Efficiency gppropriation.)
(TBD)
Fund technica and program Fund technica and program Fund technica and program
management support. ($284) management support. ($288) management support. ($204)
$27,666 $28,844 $20,350
Resarvoir Life Recovery Fiddd Demondrations: Recovery Fidd Demondrations: Recovery Fidld Demondrations:
Extensor/
Management Class 1-3 Revist: Extendreservoir  Class 1-3 Revigt: Extendreservoir  Advanced Technologies: Evauate

life to maximize oil recovery and
improve environmentd
performance from our initia
investment by revidting mgor
reservoir groups to address key
production problems identified in
previouswork. ($6,472) (Ensgn,
Binger, Michigan Tech, Luff, U.
of KS, TU, PainsIL, Venoco,

life to maximize oil recovery and
improve environmentd
performance from our initia
investment by revidting mgor
reservoir groups to address key
production problems identified in
previouswork. ($4,344) |dentify
the successes from previous

| ndependents projects. Identify the

and identify the most promising
technologies in the Class, Class
Revist, and Research with

| ndependents programs. Report the
results to the public. ($580) (TBD)
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Adtivity FY 2000 FY 2001 FY 2002
Resarvoir Life UGS, U. of Alabama) maost promising technologies
Extenson/ identified in the Class Revisit or
Management research with Independents
(Cont'd) projects and commence advanced

Increase Production from Marginal
Wdls Review the promisng
technologies identified in the Class
Program and Class Revisit projects
to identify one technology and
commence advanced research
work on that technology. Focus
on the technology transfer of the
results. Continue to focus on
production problems identified by
small operators by conducting cost-
shared research with independents
improved recovery or for reservoir
management techniques on
margind wells a risk of
abandonment. Improvement can

research on two or three
technologies. ($2,363) (Tota
$6,707) (Binger, Michigan Tech,
Luff, U. of KS, TU, Plains-IL,
UGS, U. of Alabama, Conoco,
TBD)

Increase Production from Marginal
Wells, Native Americans Lands,
and Independent Producers:
Expand research and devel opment
with independents program to
accelerate field testing and use of
effective technologies by domestic
oil industry. Identify best practices
and lessons learned for aggressve
technology transfer in the PUMP
program. ($538) Native American
Initiatives - Complete the targeted
research projects initiated with the
tribesin 1999 to benefit Native
Americans, and prepare for the
second round of projects. Continue

Increase Production from Marginal
Wélls and Independent Producer
Properties: Expand the successful
technology research and
development with independents
program to accelerate field testing
and expand the use of effective
technologies in areas dominated by
the independent producers.
Evauate the success and failure of
these projects for dissemination of
“lessons learned”. ($1,038) (TBD)



. Performance Summary: OIL TECHNOLOGY (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
come through decreased operating successful training initiative for
or environmental cogsor improved ~ Native American decison makers.
Resarvoir Life equipment design. ($1,040) ($500) (Total $1,038) (Golder, Oil
Extenson/ (Golder, Oil & Gas Consultants, & Gas Consultants, Ft. Peck,
Management Ft. Peck, 10 Independents awards)  TBD)
(Cont'd)

Technology Transfer: Continue
technology outreach by supporting
regional workshops providing
complete packages of applicable
results from Class Demongration
and other projectsto asss oil
producersin extending reservoir
life in an environmentally
acceptable manner; improve
efficiency and coveragein
electronic and hardcopy
dissemination of publications and
software; increase participation of
Native American and HBCU
Sudents in expanded summer
intern program of career-enhancing
petroleum science research
projects, continue teacher training
program for e ementary/secondary
petroleum energy education;

Technology Transfer: Continue
technology outreach by supporting
regional workshops providing
complete packages of applicable
results from Class Demondiration
and other projectsto assis oil
producersin extending reservoir
life in an environmentaly
acceptable manner; improve
efficiency and coveragein
electronic and hardcopy
dissemination of publications and
software; continue training
initiative for Netive Americans,
continue teacher training program
for ementary/secondary
petroleum energy education;
expand schedule of exhibits at
professond mesetings and upgrade
display materias and equipment.

Technology Transfer: Support
PTTC regiona workshops with
publications, software and
technica expertise; increase
dissamination of information on
independent operator participation
in oil field demongtration program;
support Minority Education
Initiative through internships; and
provide science teacher training in
oil technology. These efforts will
improve the ability to meet the
technologica and environmenta
information needs of domestic
producers, support service industry
elements, academic researchers,
technica associions, and the
public sector. ($2,783) (PTTC,
RMC, TBD)



. Performance Summary: OIL TECHNOLOGY (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002

expand schedule of exhibits at These efforts will improve the
professona mesetings and upgrade ability to meet the technologica
display materias and equipment. and environmenta needs of mgor

Resarvoir Life These effortswill improve the and independent producers,

Extendon/ ability to meet the technologica support service industry e ements,

Management and environmenta needs of mgor academic researchers, technical

(Cont’d) and independent producers, associations, and the public sector.)
support service industry eements, ($3,178) (PTTC, RMC, TBD)
academic researchers, technical
associations, and the public sector.
($3,083) (PTTC, RMC, SPE,
TBD)
Preferred Petroleum Upstream Preferred Petroleum Upstream Preferred Petroleum Upstream
Management Practices (PUMP): Management Practices (PUMP): Management Practices (PUMP):
Supplement the Oil Technology Expand the FY 2000 work to Compile results from the first
program that will use the best include the cregtion of a database round PUMP projects in specific

currently available technology and
employ avariety of proactive
technology transfer mechanismsto
get operators to implement them in
the fidd; includes environmenta
problem solving to address key
regiona condraints, and data
management efforts aimed at
reducing costs for industry and
government. ($3,563) (TX RR,

of “best practices’ used
successfully in areas such as 3-D
and 4-D saismic, well logging,

well design, enhanced ail recovery,
risk assessment, and other oil
recovery aress. Aggressvely
transfer these practices to industry
through a proactive program of
direct contact with producers. The
environmenta problem solving and

producing regions of the Nation for
the interactive, Internet-based DOE
database of “preferred practices’.
($400) (TBD)



. Performance Summary: OIL TECHNOLOGY (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
GWPC, TBD) regulatory streamlining activities
will be targeted to address key
regiona congraintsin two regions
using PUMP advanced oil
Resavair Life recovery technology. ($3,592)
Extension/ (TBD)
Management
(Cont'd)
Fund technica and program Fund technica and program Fund technica and program
management support. ($147) management support. ($147) management support. ($48)
$14,305 $14,662 $4,849
Effective Program Planning and Andyss Program Planning and Andyss Program Planning and Andyss
Environmentd Continue andysis of industry Continue andysis of industry Continue andysis of industry
Protection environmentd trends and available environmentd trends and available environmentd trends and available

technologies Maintain
performance measure data for
program planning and technology
transfer. Continue coordination
with states, EPA and other Federal
agenciesto provide energy and
economic analyses for longer term
regulatory initiaives. Continueto
perform legidative and regulatory
impact andyss related to ol
environmenta issues. ($825)

technologies Maintain
performance measure data for
program planning and technology
transfer. Continue coordination
with states, EPA and other Federal
agenciesto perform and provide
energy and economic andyses for
legidative and regulatory initiatives
related to oil environmenta issues.
($823) (ANL, ICF, PERF,
KWT/Aspen, TBD)

technologies Maintain
performance measure data for
program planning and technology
transfer. Provide energy and
economic andysesfor legiddive
and regulatory initiatives related to
oil environmenta issues. ($500)
(PERF, Natl. Labs, TBD)



. Performance Summary: OIL TECHNOLOGY (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
(ANL, , DynCorp, EPA, TBD)
Streamline State/Tribal/Federa Streamline State/Tribal/Federa Streamline State/Tribal/Federa
Regulations Conggtent with Regulations: Continue and Regulations: Continue cooperétive
stakeholder needs, continue and enhance cooperative efforts with efforts with the tates, tribes, and
enhance cooperative efforts with the states, tribes, and Federal Federal agenciesto streamline
the states, tribes, and Federal agenciesto sreamline environmenta regulations and
Effective agencies to dreamline environmenta regulaions and regulatory processes ($610).
Environmentd environmenta regulations and regulatory processes with emphasis  Generate scientific data to facilitate

Protection (Cont’ d)

regulatory processes to smplify
regulations without compromising
environmental protection.
Enhance on-line expert
environmenta reporting and
permitting systems to reduce costs

to producers and regulators ($800).

Generate independent qudity
scientific data to help implement
nationd policy in Sreamlining and
improving exiging regulaions and
laws ($776). (Tota $1,576)
(I0OGCC, ORNL, LANL, Nat'l
Labs, VaPolytech, TBD)

Risk Assessment: Continue to
provide credible scientific data for
regulatory decision making.
Continue research to assess and

on public lands. Enhance on-line
expert environmentd reporting and
permitting systems to reduce costs

to producers and regulators ($883).

Generate independent qudity
scientific data to help implement
nationd policy in streamlining and
improving exiging regulaions and
laws ($632). (Total $1,515)
(ORNL, U. of KY, Nat'| Labs,
TBD)

Risk Assessment: Provide credible
scientific data for regulatory
decison making. Continue
research to assess and mitigate

policy makers ability to develop
and implement regulations ($390)
(Total $1,000) (Natl. Labs, Univ.
of Tulsa)

Risk Assessment: Provide credible
scientific data for regulatory
decison making in exploration and
production, including risks posed



. Performance Summary: OIL TECHNOLOGY (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
mitigate environmenta risks posed environmenta risks posed by by injection, saills, oil emissons,
by exploration and production, exploration and production, and management of drilling and
including risks posed by injection including risks posed by injection, production wastes ($1,453).
for digposa and enhanced il soills, oil emissons, and Deveop credible scientific
recovery, hydrocarbon or produced  management of drilling and environmenta andyss of effects of
Effective water soills, ar emissons and production wastes. Assst Statesto  fine particulate from petroleum
Environmentd management of oil fidd wastes. support risk-based regulatory processing and fuels ($250).
Protection (Cont’'d)  Continue assstance to States with decisions congstent with (Total $1,703) (Natl. Labs, BLM,

research, andysis, and improved
data management to support risk-
based regulatory decisons
consgtent with stakeholder’s
objectives of sreamlining and
improving environmental
regulations. Work with industry,
states, and EPA to conduct
research to help EPA make
decisions based on sound science
in the area of particulate matter
emissons. Serve asaneutrd third
party between Federal and state
regulators and the petroleum
industry to develop scientific
information on the environmenta
and hedth risks of pollutants
emitted by the petroleum industry.
($4,601) (GWPC, Natl. Labs, ,

stakeholder’ s objectives of
greamlining and improving
environmenta regulations
($3,396). Develop credible
scientific environmenta and/or
hedlth information to assst EPA
and Satesin implementing
proposed regulations affecting fuel
characterigtics and composition end
points for remediation of cleanup
gtes, and andysis of effects of fine
particulate from petroleum
processing and fuels. ($591).
(Total $3,987) (GWPC, Natl.
Labs, INEEL, ANL, BLM,
LBNL, PERF, IGT, DynCorp,
ORNL, KW Tunnell, TBD)

PERF, GWPC, TBD)



. Performance Summary: OIL TECHNOLOGY (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
INEEL, ANL, ORNL, LLNL,
LBNL, PERF, BLM, Univ of KY,
IGT, KW Tunndl, MMS)
Technology Deve opment: Technology Deve opment: Technology Deve opment:
Continue to develop and field test Continue to develop and field test Continue to develop more cost-
more cogt-effective environmentd more cogt-effective environmentd effective environmentd
Effective compliance technologiesin the compliance technologiesin the compliance technologies for all
Environmentd areas of produced water treatment,  areas of produced water treatment,  field waste management and

Protection (Cont’ d)

remediation, air emissions control
and monitoring, and oil fidld waste
management and disposal

($1,451). Identify various
pollutants present in petroleum and
develop technology to prevent their
formation. In kegping with
PCAST recommendations,
perform research to make fuels that
have fewer emissions affecting
globa climate change ($1,973).
(Tota $3,424) (TBD, Natl Labs,
ORNL, INEEL, PNL, OERB,
ANL, TU, AWMA, LANL)

Fund technica and program
management support. ($108)

$10,534

remediation, air emissions control
and monitoring, and oil field waste
management and disposal
($1,441). In keeping with PCAST
recommendations, perform
research to make fuelsthat have
fewer pollutants and fewer
emissons afecting globd dimate
change ($2,922). (Tota $4,363)
(TBD, Natl Labs, ORNL, INEEL,
PNL, OERB, TU, TBD-PS)

Fund technica and program
management support. ($108)

$10,796

disposal ($516). Perform research
to reduce environmenta impacts of
processing this hemisphere' s heavy
crude oil to make high-quality fuels
(%$1,528). (Total $2,044) (Natl.
Labs, TU, GEER)

Fund technica and program
management support. ($53)

$5,300




. Performance Summary: OIL TECHNOLOGY (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
Emerging The R&D activity will provide The R&D activity will provide stat No activity. ($0)
Processing datato vaidate viability of to vdidate viability of
Technology biodesulfurizetion of diesd fud for biodesulfurization of diesd fue for
Applications aoplication in small refineries. aoplication in small refineries.
($3,210) (PetroStar) Initiate innovative processes
research through competitive
Emeging solicitation. Conduct in-house
Processing processing research at NETL.
Technology ($2,568) (PetroStar, NETL, TBD)
Applications
(Cont’d)
Fund technica and program Fund technica and program No activity. ($0)
management support. ($33) management support. ($26)
$3,243 $2,594 $0
Ultra Clean Fudls No activity ($0) Ultra Clean Fudls: Initiate research Ultra Clean Fuds: Conduct an
through both competitive orderly termination of R&D using
solicitations and the Nationa prior year funds. The R&D was
Laboratory Partnership to develop implemented in FY 2001 from

technology to overcome current
limitations for making very low
sulfur, clean burning transportation
fuels. ($9,878) (PetroStar,
Research Triangle Ingt., Phillips
Petro, Parxair, ICRC, Envires,
Conoco, Ford, 4 national
laboratories)

competitive solicitations and
Nationa Laboratory Partnerships
to overcome current limitations for
making very low sulfur, clean
burning transportation fuels. ($0)



. Performance Summary: OIL TECHNOLOGY (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002
No activity. ($0) Fund technica and program No activity. ($0)
management support. ($100)
$0 $9,978 $0
Qil Technology,

Total $55,748 $66,874 $30,499




DEPARTMENT OF ENERGY

FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT

PROGRAM DIRECTION AND MANAGEMENT SUPPORT

l. Mission Supporting Goals and Obj ectives:

This activity provides funding for sdaries, benefits and overhead expenses for management of the Fossil Energy program at
Headquarters and the National Energy Technology Laboratory (NETL), with stesin Morgantown, WV, Pittsburgh, PA and Tulsa, OK.

The Headquarters s&ff is responsible for overal direction of the programs that includes implementing DOE policy, communicating
guidance conggtent with that policy to the FE field offices, establishing program objectives, developing program plans and evauating
dternative program srategies, developing and defending budget requests to the Office of Management and Budget and to Congress,

reviewing procurement plans, monitoring work progress, and gpproving revisons in work plans as required to attain program goals. The

NETL performs the day-to-day project management functions of assgned programmatic areas that include monitoring Foss| Energy

contracts and Nationd Laboratory activities, developing project budgets, implementing procurement plans, and other program and site

support activities necessary to achieve program objectives.

[1.A. Funding Schedule:

Adtivity FY 2000 FY 2001

Headquarters Program Direction
Sdaries and Benefits $9,662 $10,677
Travel 489 488
Contract Services 5,865 5,765

Subtotal, Headquarters Program Direction 16,016 16,930

$8,750
450
5.500
14,700

$Change

$-1,927
-38
-265
-2,230

%Change

-18%
-8%
-5%

-13%



II.A. Funding Schedule: PROGRAM DIRECTION AND MANAGEMENT SUPPORT

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Feld Program Direction
Sdaries and Benefits 29,152 31,017 27,806 -3,211 -10%
Trave 1,398 1,394 1,254 -140 -10%
Contract Services 28,913 30.745 26,240 -4,505 -15%
Subtotd, Field Program Direction 59,463 63,156 55,300 -7.856 -12%
Totd, Program Direction and Management
Support $75.479 0,086 $70,000 $-10,086 -13%

[1.B. Laboratory and Facility Funding Schedule:

FY 2000 FY 2001 FY 2002 $Change %Change
Nationd Energy Technology Laboratory 59,463 63,156 55,300 -7,856 -12%
All Other 16,016 16,930 14,700 -2,230 -13%
Totd, Program Direction and Management
Support $75,479 0,086 $70,000 $-10,086 -13%

1. Performance Summary: PROGRAM DIRECTION AND MANAGEMENT SUPPORT

Adtivity FY 2000 FY 2001 FY 2002
Headquarters Provide funds for 105 FTE s at Provide fundsfor 110 FTE s at Provide funds for 80 FTE' s at
Program Direction-  Headquarters. This staff Headquarters. This staff Headquarters. This staff
Sdariesand implements and communicates implements and communicates implements and communicates
Benefits policy to the ETC' s, sets program policy to the ETC' s, sets program policy to the ETC' s, sets program

objectives, developsprogram plans ~ objectives, develops program plans ~ objectives, develops program plans
and evauaes dterndive Srategies, and evauaes dterndive Srategies, and evaluaes dterndive Srategies,



1. Performance Summary: PROGRAM DIRECTION AND MANAGEMENT SUPPORT

Adtivity FY 2000 FY 2001 FY 2002
develops and defends budget develops and defends budget develops and defends budget
Headquarters requests, approves procurement requests, approves procurement requests, approves procurement
Program Direction-  plans; and monitorswork progress.  plans; and monitorswork progress.  plans; and monitors work progress.
Sdaiesand (%9,662) ($20,677) ($8,750)
Benefits (Cont' d)
$9,662 $10,677 $8,750
Travel Provide funds for travel in support Provide funds for travel in support Provide funds for travel in support
of the activities stated above. Both  of the activities stated above. Both  of the activities stated above. Both
domestic and internationd travel domestic and internationd travel domestic and internationd travel
are conducted. ($489) are conducted. ($488) are conducted. ($450)
$489 $488 $450
Headquarters Provide for contractua services Provide for contractua services Provide for contractua services
Program Direction that are generic to the entire FE that are generic to the entire FE that are generic to the entire FE
- Contract Services  program. Included are items such program. Included are items such program. Included are items such

as computer services, technical and
management support services.
($1,200) (TBD)

Fund SBIR in the amount of
$6,917 from prior year and/or
various R&D program funds
within the Foss| Energy R&D
account. ($0)

as computer services, technical and
management support services.
($1,425) (TBD)

Fund SBIR in the amount of
$6,542 from prior year and/or
various R&D program funds
within the Foss| Energy R&D
account. ($0)

as computer services, technical and
management support services.
($1,200) (TBD)

Fund SBIR in the amount of
$6,486 from prior year and/or
various R&D program funds
within the Foss| Energy R&D
account. ($0)



1. Performance Summary: PROGRAM DIRECTION AND MANAGEMENT SUPPORT

Adtivity

FY 2000

FY 2001

FY 2002

Headquarters
Program Direction -
Contract Services
(Cont’d)

Fund the Smdl Business
Technology Trandfer (STTR) in
the amount of $493 from prior year
and/or various R&D program
funds within the Fossl Energy

R& D account. ($0)

Provide for the operation,
maintenance and upgrading of FE
headquarters-wide network and
desktop workstation computer
systems and televideo units.
(%$2,035)

Provide for printing services. ($80)
(TIC)

Upgrade eectronic records
management systems. ($100)

Provide working capitd fund.
($3,450)

$5,865

Fund the Smdl Business
Technology Trandfer (STTR) in
the amount of $397 from prior year
and/or various R&D program
funds within the Fossl Energy

R& D account. ($0)

Provide for the operation,
maintenance and upgrading of FE
headquarters-wide network and
desktop workstation computer
systems and televideo units. ($748)

Provide for printing services. ($50)
(TIC)

Upgrade eectronic records
management systems. ($100)

Provide working capitd fund.
($3,442)

$5,765

Fund the Smdl Business
Technology Trandfer (STTR) in
the amount of $374 from prior year
and/or various R&D program
funds within the Fossl Energy

R& D account. ($0)

Provide for the operation,
maintenance and upgrading of FE
headquarters-wide network and
desktop workstation computer
systems and televideo units. ($800)

Provide for printing services. ($0)
(TIC)

Upgrade eectronic records
management systems. ($0)

Provide working capitd fund.
($3,500)

$5,500




1. Performance Summary: PROGRAM DIRECTION AND MANAGEMENT SUPPORT

Adtivity FY 2000 FY 2001 FY 2002

Headquarters

Program Direction,

Subtotal $16,016 $16,930 $14,700

Feld Program Provide funds for NETL gtaff of Provide funds for NETL gtaff of Provide funds for NETL gtaff of

Direction Sdaries 324 FTEs. Activities of the gtaff 339 FTEs. Activities of the gaff 281 FTEs. Activities of the gtaff

and Benefits include project management, include project management, include project manage-ment,
product development, contract product development, contract product development, contract
management, and other service management, and other service management, and other service
activitiesrelated to program and activitiesrelated to program and activitiesrelated to program and
dtesupport. Itisanticipatedthat 9  Stesupport. Itisanticipatedthat 9 Ste support. It isanticipated that 9
FTEs of the 339 FTEs will be pad FTEs of the 339 FTEs will be pad FTEs of the 281 FTEswill be paid
viarembursable agreements, viarembursable agreements, viarembursable agreements,
therefore, sdlaries and benefits therefore, sdlaries and benefits therefore, sdaries and benefits
associated with these FTEs are not associated with these FTEs are not associated with these FTEs are not
included in the budget estimate. included in the budget estimate. included in the budget estimate.
($29,152) ($31,017) ($27,806)

$29,152 $31,017 $27,806
Travel Provide funds for travel in support Provide funds for travel in support Provide funds for travel in support

of the above activitiesin the
attainment of program goals, both
on the domestic front and abroad.
($1,398)

$1,398

of the above activitiesin the
attainment of program goals, both
on the domestic front and abroad.
($1,394)

$1,394

of the above activitiesin the
attainment of program goals, both
on the domestic front and abroad.
($1,254)

$1,254




1. Performance Summary: PROGRAM DIRECTION AND MANAGEMENT SUPPORT

Adtivity FY 2000 FY 2001 FY 2002

Contract Services Provide substantiad funding of Provide substantia funding of Provide funding for facility
facility operations, maintenance, facility operations, maintenance, operations, maintenance, finance,
finance, information automation, finance, information automation, information autometion,
adminidrative, management and adminidrative, management and adminidrative, management and
technical support. ($28,913) technical support. ($30,745) technical support. ($26,240)

$28,913 $30,745 $26,240

Field Program

Direction, Subtota $59,463 $63,156 $55,300

Program Direction

and Management

Support, Total $75,479 $80,086 $70,000




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
PLANT AND CAPITAL EQUIPMENT

l. Mission Supporting Goals and Obj ectives:

No funding is requested for capital equipment purchases. Any such needswill be funded within project operating costs, subject to
Congressiond reprogramming guidelines.

Funding for generd plant projects at the National Energy Technology Laboratory (NETL) sites and the Albany Research Center (ARC)
isrequested. Generd plant projectsinclude repairs, improvements, dterations and additions that are essentid to the safe, environmentaly
acceptable and efficient operations of the NETL stesand ARC.

1. A. Funding Schedule:

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change

Condtruction $2.600 $3.891 $2.000 $-1.891 -49%

Tota, Plant and Capital Equipment $2.600 $3.891 $2.000 $-1.891 -49%
[1.B. Laboratory and Facility Funding Schedule

FY 2000 FY 2001 FY 2002 $Change %Change

All Other $2.600 $3.891 $2.000 $-1.891 -49%

Tota, Plant and Capital Equipment $2.600 $3.891 $2.000 $-1.891 -49%




1. Performance Summary: PLANT AND CAPITAL EQUIPMENT

Adtivity FY 2000 FY 2001
Congtruction Provide Generd Plant Projects Provide for Generd Plant Projects Provide for Generd Plant Projects
(GPP) a the NETL and NPTO. (GPP) a the NETL and NPTO. (GPP) a the NETL, NPTO, and
($2,600) ($3,891) ARC. ($2,000)
$3,891 $2,000
Pant and Capita
Equipment, Total $3,891 $2,000




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
FOSSIL ENERGY ENVIRONMENTAL RESTORATION

l. Mission Supporting Goals and Obj ectives:

The objectives of the Fossl Energy (FE) Environmental Restoration activities are to ensure protection of workers, the public, and the
environment in performing the misson of the Nationa Energy Technology Laboratory (NETL) a Morgantown (MGN), West Virginia
and Pittsburgh (PGH), Pennsylvania sites, and at Tulsa, Oklahoma (the Nationa Petroleum Technology Office (NPTO)), and the
Albany Research Center (ARC) in Albany, Oregon. Activities include those necessary to protect workers and the public from exposure
to hazardous conditions and materids (e.g., fires, carcinogens, asbestos, lead, etc.), identify and correct safety and health hazards,
improve workplace monitoring and industriad safety programs, and achieve compliance with Federa, state and loca safety and hedlth
requirements, including Department of Energy (DOE) initiatives. Activities also include environmenta protection, and cleanup activities
on-ste, and a severa former off-ste research and development locations. DOE has received a Notice of Violation from the State of
Wyoming requiring cleanup of the Rock Springs and Hoe Creek Sites. Groundwater and soil monitoring/remediation is also required a
the NETL and ARC sites to ensure compliance with Federa, state and local requirements.

FY 2002 performance measures are listed below that support the overarching goa of making consistent and measurable progressin
reducing and diminating injuries, incidents and environmenta releases.

» Complete a series of lead and asbestos abatement actions at NETL according to schedule.

» Complete asaries of indoor qudity /ventilation fixes for the NETL R&D buildings according to schedule.

* Design and complete Phase |l of public address systems a NETL-PGH.

» Upgrade gasdarm sysemsin five NETL buildings.

* Expand Rock Springs, WY oail shae retort cleanup activities at Site 12.

* Implement environmental management programs and achieve objectives and targets of 1SO 14001/CEMP systems.



Mission Supporting Goals and Objectives: ENVIRONMENTAL RESTORATION (Cont’ d)

»  Conduct environmental monitoring and survelllance activities (air, water, wastewater) in support of permit maintenance for the
NETL dStes.

* Implement risk management/maintenance programs at NETL, i.e., hazardous waste management, emergency preparedness,
workplace violence, fire protection, occupationd medicine, and environmenta quaity programs.

»  Conduct environment, safety and hedlth training, according to the job hazard anayses.

* Implement new activities to meet waste minimization gods.

» Complete a series of lead and asbestos abatement actions and remove hazardous materias at ARC.

*  Complete emergency and security programs a ARC.

»  Continue with equipment/facility upgrades and infrastructure repairs a the ARC.

* Reduce dectrical energy consumption at the ARC.

* Reduce sanitary waste from routine operations at ARC.

» Increase purchases of environmentdly preferable products and services at ARC and NETL to 100% where competitively available

and performance standards are met.

1. A. Funding Schedule:

Activity FY 2000 FY 2001 FY 2002 $Change
CERCLA Remedid Actions .. ............... $2,122 $3,756 $2,049 $-1,707
RCRA Remedid Actions . .................. 2,345 1,988 2,125 137
Other ES&HActions .. .................. 5,533 4,234 5,326 1,092
Totd, Foss| Energy Environmental Restoration . . . $10,000 $9,978 $9,500 478

|.B. Laboratory and Facility Funding Schedule:




1. Performance Summary: ENVIRONMENTAL RESTORATION (Cont' d)

Adtivity FY 2000 FY 2001 FY 2002
Adtivity FY 2000 EY 2001 FY 2002 $Change %Change
AllOther ..o $10,000 $9,978 $9,500 $-478 -5%
Totd, Foss| Energy Environmental Restoration . . . $10.000 9.978 $9.500 $-478 -5%
CERCLA Continue cleanup of Rock Springs Continue cleanup of Rock Springs Continue cleanup of Rock Springs
Remedid Actions stes. ($952) (Army Corps of stes. ($569) (Army Corps of stes. ($800) (Army Corps of

Engineers)

Continue cleanup of Hoe Creek
ste. ($835) (Army Corps of
Engineers)

Continue Hannah Site
revegetation. ($35)

No activity. ($0)

No activity. ($0)

Perform onsite CERCLA-type
remediation assessments at NETL.
($100) (TBD)

Engineers)

Continue cleanup of Hoe Creek
ste. ($300) (Army Corps of
Engineers)

Continue Hannah Site
revegetation. ($50)

Implement new CERCLA dite
investigations and project
closeouts. ($100) (TBD)

Continue cleanup of soil and
groundwater a former NETL
liquefaction Stes. ($75) (TBD)

Perform onsite CERCLA-type
remediation assessments at NETL.
($60) (TBD)

Engineers)

Continue cleanup of Hoe Creek
ste. ($300) (Army Corps of
Engineers)

Continue Hannah Site
revegetation. ($70)

Implement new CERCLA dite
investigations and project
closeouts. ($200) (TBD)

No activity. ($0)

Perform onsite CERCLA-type
remediation assessments at NETL.
($30) (TBD)



1. Performance Summary: ENVIRONMENTAL RESTORATION (Cont' d)

Activity EY 2000 FY 2001 FY 2002
Implement CERCLA PRP Implement CERCLA PRP Implement CERCLA PRP
Response Activities. ($200) (TBD)  Response Activities, eg., Response Activities. ($649) (TBD)
Connecticut cod gadification Ste.
($2,602) (TBD)
$2,122 $3,756 $2,049
RCRA Remedid Continue NETL on-dte Continue NETL on-dte Continue NETL limited on-ste
Actions remediation activities such as lead remediation activities such as lead remediation activities such as waste

and asbestos abatement; waste
minimization and pollution
prevention activities, toxic
chemica management program
upgrades, hazardous materid and
waste compliance activities, and
surface water compliance
problems. ($1,400) (TBD)

and asbestos abatement; waste
minimization and pollution
prevention activities, toxic

chemica management program
upgrades, sormwater system
design; chemica management
software implementation;
hazardous materiad and waste
compliance activities, surface water
compliance; and site support
contractor RCRA related activities.
(%$1,310) (TBD)

water trestment plant upgrades;
toxic chemicd management
program upgrades, stormwater
system design; chemica
management software
implementation; hazardous materia
and waste compliance activities,
surface water compliance; and site
support contractor RCRA related
activities. ($1,355) (TBD)



1. Performance Summary: ENVIRONMENTAL RESTORATION (Cont' d)

Adtivity FY 2000 FY 2001 FY 2002
Continue RCRA cleanup actionsat = Continue RCRA cleanup actionsat =~ Continue RCRA cleanup actions at
Albany Research Center including Albany Research Center including Albany Research Center including
characterizing and resolving ashestos remova, characterizing lead and asbestos abatement,
chemica and radioactive storage and resolving chemical sorage and characterizing and resolving
and labding; soil and groundwater labeling; soil and groundwater chemica sorage and labdling; soil
characterization; fume hood and monitoring; fume hood and and groundwater monitoring; fume
scrubber upgrades, air emission scrubber upgrades, air emission hood and scrubber upgrades, air
management; and materids management; and materids emisson management; and
handling and disposa problems. handling and disposa activities. materias handling and disposa
($945) (TBD) ($678) (TBD) activities. ($770) (TBD)
$2,345 $1,988 $2,125

Other ES&H Continue ES& H activities & the Continue ES& H activities & the Maintain regulatory programs

Actions NETL gtesrequiring corrective NETL gtesrequiring corrective (emergency management, safety,
action and related activities action and related activities and fire protection). ($4,300)
including monitoring and including monitoring and (TBD)

survelllance; indoor ar quaity
fixes, resolution of life safety code
deficiencies, fire protection
compliance actions, ergonomics,
training improvements, structurd
sdfety fixes, and emergency
preparedness upgrades. ($4,296)
(TBD)

survelllance; indoor ar quaity
fixes, resolution of life safety code
deficiencies, fire protection
compliance actions, ergonomics,
training improvements, structurd
safety fixes, emergency
preparedness activities and Site
support contractor ES& H related
activities. ($3,408) (TBD)



1. Performance Summary: ENVIRONMENTAL RESTORATION (Cont' d)

Adtivity FY 2000 FY 2001 FY 2002
Initiate ES& H program activities at Continue ES&H program activities ~ Continue ES&H program activities
NPTO including emergency a NPTO including ingpections, a NPTO including ingpections,
management and drills, training, emergency management and drills, emergency management and drills,
etc. ($20) (TBD) training, etc. ($15) (TBD) training, etc. ($15) (TBD)
Initiate Ste-wide safety and hedlth Continue ste-wide safety and Continue ste-wide safety and
corrective actions a Albany hedlth programs and corrective hedlth programs and corrective
Research Center including actions a Albany Research Center actions at Albany Research Center
gructurd upgrading; monitoring induding monitoring and induding monitoring and
and surveillance; indoor ar qudity aurvelllance; indoor ar quality and aurvelllance; indoor ar quality and
and ventilation upgrades, fire ventilation upgrades, medica and ventilation upgrades, medica and
suppression systems; and training. indudtrid hygiene; fire detection indudtrid hygiene; fire detection
($1,107) (TBD) and suppression systems; walking and suppression systems, walking
Other ES&H surface repairs, persona protective  surface repairs, persond protective
Actions (Cont’d) equipment maintenance; and equipment maintenance; and
training. ($711) (TBD) training. ($911) (TBD)
Technicd and management Technicd and management Technicd and management
support. ($110) support. ($100) support. ($100)
$5,533 $4,234 $5,326
Foss| Energy
Environmentd
Restoration, Total $10,000 $9,978 $9,500




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
COOPERATIVE RESEARCH AND DEVELOPMENT

l. Mission Supporting Goals and Obj ectives:

The Cooperative Research and Devel opment program supports activities of federd/industry/research ingtitute endeavors and
federal/state/industry partnerships. It was origindly created in FY 1989 and provided the federa share of support for Jointly Sponsored
Research Programs (JSRP) at the Western Research Ingtitute (WRI) and the University of North Dakota Energy and Environmental
Research Center (UNDEERC). The research projects under the JSRP at those centers receive at least 50 percent cost sharing from
non-federa partners. The Department anticipates that these centers can compete successfully for Fossil Energy funding through the
competitive solicitation process.

1. A. Funding Schedule:

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Cooperative Research and Development . ... ... $7.193 $8.071 $0 $-8.071 -100%
Tota, Cooperative Research and Development . . . $7,193 $8.071 $0 $-8,071 -100%

|.B. Laboratory and Facility Funding Schedule:

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
AllCther ... ... .. . $7.193 $8.071 $0 -8,071 -100%
Tota, Cooperative Research and Development . . . $7.193 $8.071 $0 -8,071 -100%




1. Performance Summary: COOPERATIVE RESEARCH AND DEVELOPMENT (Cont’ d)

Activity FY 2000 FY 2001 FY 2002
Cooperative Provide support for cooperative Provide support for cooperative No activity. ($0)
Research and research programs at WRI ($3,576)  research programs at WRI ($4,015)
Development and UNDEERC ($3,577) which and UNDEERC ($4,016) which
are 50-50 cogt-shared with non- are 50-50 cogt-shared with non-
federa clients. ($7,153) (WRI, federd clients. ($8,031) (WRI,
UNDEERC) UNDEERC)
Fund technica and program Fund technica and program No activity. ($0)
management support. ($40) management support. ($40)
Cooperétive
Research and $7,193 $8,071 $0

Development, Tota




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
IMPORT/EXPORT AUTHORIZATION

l. Mission Supporting Goals and Obj ectives:

The Office of Import/Export Authorization (OIEA) manages the regulatory review of naturd gas imports and exports, exports of
electricity, and the construction and operation of dectric transmisson lines which cross U.S. internationa borders; and exercises
regulatory oversight of the conversion of existing oil and gas-fired powerplants, processes exemptions from the statutory provisions of
the Powerplant and Industria Fud Use Act of 1978 (FUA), as amended, and processes certifications of dternate fuel capability pursuant
to the provisons of the amended FUA. These regulatory activities help promote the nationd energy strategy god of securing future
energy supplies by helping to ensure: the availability of rdiable, competitively priced naturd gas, that surplus domestic gas supplies can
be marketed internationdly in a competitive and environmentaly sound manner; and that exports of eectric energy and the construction
of new internationa dectric tranamisson lines do not adversaly impact on the reliability of the U.S. dectric power supply sysem. The
program promotes the use of dternate fuelsin new baseload eectric powerplants, and assumes that internationa gas and electricity trade
occurs in the freest possible marketplace. The OIEA's activities help deregulate energy markets and reduce internationa trade barriers,
and to create an integrated North American energy market. OIEA encourages grester exchange of technical and regulatory information
among our trading partners. Through its publications, OIEA increases public awareness of energy issues and the advantages of
competition in the marketplace.

[1.A. Funding Schedule:

Adtivity FY 2000 FY 2001 EY 2002 $Change %Change
Import/Export Authorization $2,173 $2,295 $1.000 $-1,295 -56%
Total, Import/Export Authorization $2,173 $2,295 $1,000 $-1,295 -56%




II.B. Laboratory and Facility Funding Schedule: IMPORT/EXPORT AUTHORIZATION (Cont'd)

Adtivity EY 2000 FY 2001 FY 2002 $Change %Change
AllOther ..o $2,173 $2,295 $1.000 $-1,295 -56%
Tota, Import/Export Authorization ... ......... $2.173 $2.295 $1.000 $-1.295 -56%
[1. Performance Summary:
Activity FY 2000 FY 2001 FY 2002
Import/Export Modify or rescind 3 conversion Modify or rescind 3 conversion Modify or rescind 3 conversion
Authorization orders. Process 50 certificationsof ~ orders. Process 50 certificationsof  orders. Process 50 certifications of

cod capability and 3 exemptions. cod capability and 3 exemptions. cod capability and 3 exemptions.
($50) ($50) ($50)



1. Performance Summary: IMPORT/EXPORT AUTHORIZATION (Cont'd)

Adtivity FY 1999 FY 2000 FY 2001

Process 200 gas import/export Process 200 gas import/export Process 100 gas import/export
applications. Provide support for applications. Provide support for applications. Provide support for
consultations with U.S. trading consultations with U.S. trading consultations with U.S. trading
partners. Provide regulatory partners. Provide regulatory partners. Provide regulatory
compliance and industry compliance and industry compliance and industry
monitoring. Participate in FERC monitoring. Participate in FERC monitoring. Participate in FERC
proceedings and internationa proceedings and internationa proceedings and internationa
dudies. Provide petroleum policy gudies. Provide petroleum policy gudies. Provide petroleum policy
support for ASFE. NEPA support for ASFE. NEPA support for ASFE. NEPA
compliance activities. (20 FTES) compliance ectivities. (20 FTES) compliance activities. (7 FTES)
(%$1,357) ($1,479) ($550)

|mport/Export Process 100 dectricity export Process 100 dectricity export Process 50 eectricity export

Authorization gpplications and 10 construction gpplications and 10 construction gpplications and 5 congtruction

(Cont'd) permits. Monitor and andyze permits. Monitor and andyze permits. Monitor and andyze

internationa and domestic
electricity trade. Participatein
FERC proceedings. Participatein
internationa studies and trade
negotiations. NEPA compliance
activities. ($630)

internationa and domestic
electricity trade. Participatein
FERC proceedings. Participatein
internationd studies and trade
negotiations. NEPA compliance
activities. ($630)

internationa and domestic
electricity trade. Participatein
FERC proceedings. Participatein
internationd studies and trade
negotiations. NEPA compliance
activities. ($300)



1. Performance Summary: IMPORT/EXPORT AUTHORIZATION (Cont'd)

Adtivity FY 1999 FY 2000 FY 2001
Provide management and Provide management and Provide management and
adminigrative support. ($136) adminigrative support. ($136) adminigrative support. ($100)
Import/Export
Authorization,

Total $2,173 $2,295

$1,000




DEPARTMENT OF ENERGY
FY 2002 CONGRESSIONAL BUDGET REQUEST

FOSSIL ENERGY RESEARCH AND DEVELOPMENT
ADVANCED METALLURGICAL PROCESSES

l. Mission Supporting Goals and Obj ectives:

The Advanced Metdlurgical Processes program conducts inquiries, technologica investigations, and research concerning the extraction,
processing, use, and disposal of mineral substances under the mineral and materials science program at the Albany Research Center
(ARC) in Oregon.

The program’s gods are to address the full life cycle of materias production and cost-effective processing of improved materids through
to their disposal and recycling. The program seeks to determine the factors that limit service life of materiasin industrid, structura, or
engineering gpplications and to provide solutions to service-life problems through new materias technology, to develop and demonstrate
technologies that will reduce waste and pollution, and to use capabilities and expertise to provide focused solutions to high priority
nationd problems. The research a ARC directly contributes to Fossil Energy’ s objectives by providing information on the performance
characterigtics of materias being specified for the current generation of power systems, on the development of codt-effective materials for
inclusonin Vidon 21 systems, and for solving environmenta emisson problems related to fossil fired energy sysems. The program at
ARC dressesfull participation with industry through partnerships and emphasizes cost sharing to the fullest extent possble. All FY

2001 performance measures were met. FY 2002 performance measures include:

*  Complete asummary report identifying mechanisms of degradation of cod gadification refractory materids. Initiate investigations on
methods that might be used to monitor the corrosion of refractories during dag attack testing and possible use of these techniquesin
indugtrid gpplications.

» Congtruct and operate a continuous bench scale reactor, 5 Ibs. an hour, to demonstrate the minera carbonation process.



II.A. Eunding Schedule: ADVANCED METALLURGICAL PROCESSES (Cont’ d)

Adtivity FY 2000 FY 2001 FY 2002 $Change %Change
Advanced Metdlurgica Processes $5,000 $5.214 $5,200 $-14 0%
Total, Advanced Metallurgical Processes $5.000 $5.214 $5.200 -14 0%
II.B. Laboratory and Facility Funding Schedule
FY 2000 FY 2001 FY 2002 $Change %Change
All Other $5,000 $5,214 $5,200 -14 0%
Total, Advanced Metallurgical Processes $5.000 $5.214 $5.200 $14 0%
[11. Performance Summary:
Adtivity FY 2000 FY 2001 FY 2002
Advanced Continue research identified during Continue research identified during Continue research to contribute to
Metdlurgicad FY 1999 to contribute to Fossil FY 2000 to contribute to Fossil Foss| Energy’ s Vison 21 Systems
Processes Energy’sVison 21 Sysemsto Energy’sVison 21 Sysemsto to include reducing greenhouse gas
include reducing greenhouse gas include reducing greenhouse gas emissons through CO,
emissons through CO, emissons through CO, Sequestration, and advanced

sequestration, advanced refractory
research, and partnerships for
implementing improved efficiency
technology, energy production
system by-product processing and
meaterias development. Continue
research efforts in partnership with
industry and with State and Federa
agencies to build viable domedtic

sequedtration, and advanced
refractory research. Continue
research efforts by developing
partnerships with industry and with

refractory research. Continue
research efforts by developing
partnerships with industry and with
State and Federa agenciesto build

State and Federd agenciesto build  viable domestic commercid
viable domestic commercid capabilitiesin waste-free
capabilitiesin waste-free environmentaly benign materids
environmentaly benign materids production, energy production

production, energy production

system by-product processing and



1. Performance Summary: ADVANCED METALLURGICAL PROCESSES (Cont' d)

Adtivity FY 2000 FY 2001 FY 2002
commercid capabilitiesin waste- system by-product processing and materids development. Continue
free environmentaly benign materias development. Continue research efforts to achieve better
Advanced materias production. Continue research efforts to achieve better understanding of wesar, corrosion,
Metdlurgicad research efforts to achieve better understanding of wear, corrosion, and fracture, resulting in an
Processes (Cont'd) undergtlanding of wear, corrosion, and fracture, resulting in an improved understanding of
and fracture, resulting in an improved understanding of component structure and properties
improved understanding of component structure and properties  for better performancein Vison 21
component structure and properties  for better performanceinVison21l ~ System components, in powerplant
for better performance in mining System components, in powerplant infragtructure, and in mining and
and processing of cod and in infragtructure, and in mining and mineras processing equipment.
Vison 21 System components. minera's processing equipment. ($5,148) (ARC)
Develop a continuous casting ($5,162) (ARC)
process for lightweight titanium for
gas and ail industry applications.
($4,950) (ARC)
Fund technica and program Fund technica and program Fund technica and program
management support. ($50) management support. ($52) management support. ($52)
Advanced
Metdlurgicd

Processes, Total

$5,000

$5,214

$5,200
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