DEPARTHENT OF ENERGY
FY 1996 CONGRESSIONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENY

OVERVIEW

"BASIC EWERGY SCIEWCES

A

The Besic Energy Sciences (BES) program supports basic scientific research thet is crucisl to achieving the goals of the Depsrtment of Energy and
those described in the Energy Policy Act of 1992 end in the High Performance Computing Act of 1991 (Public Lauy 192-104). The main activities in
BES are to conduct energy-related research, to design, construct end operate’ necessary scientific facilities for DOE and other users, and to
support an information technology lnfrastructure for colleborative research. The research funded by the BES program utilizes the expertise of -
the national laboratories, unfversities, industry, snd basic science for other government agencies.

SCIENCE FACILITIES UTILEZATION ENMHANCEKENT: The Basic Energy Scliences request includes $60,000,000 to enhence the utilizotion of the
Department‘s fundamental science and user facilities. This investment will significantly increase research time availsble to thousands of
scientists in universities, Federal agencies, and U.S. companies. It will also leverage both Federally end privetely sponsored research,
consistent with the Administration's strategy for enhancing the U.S. Mational science investment. This increment is part of a 8100 million
science initiative to increase the utilization of the Department’s large state-of-the-art science facilities. The proposed funding increagses the
mumber of users served in FY 1996 by several thousand over FY 1995 levels, and will significantty enhance the quality of service and availebility
of facility resources to users, inctuding university and government scientists, as well as private companies who rely on unique BES fecilities
for their besic regsearch needs. The proposed funding level will also result in & more rational and efficient utilization of such high technology
fecilities, which are generally oversubscribed by factors of two to three. Research communities that will benefit from this initiative fnclude
structural biology, materiats sciences, superconductor technotogy, and medical resesrch and technology development.

The following summary highlights the Basic Energy Sciences progrem encompassed within the‘FY 1996 request':__

o The geven major user facilities would be operated at an enhanced level. The Menuel Lujan, Jr., Neutron Scattering Center (HLIESC) facility
will operate with Defense Programs providing funds for Los Alemos Heson Physics Leboratory (LAMPF).

o The 6-7 GeY Synchrotron Rediation Source will oontlme to be constructed at Argonne Netional Lsboratory (ANL).

o The Wigh Performence Computing Research Centers, st Oak Ridge National Lsboratory and Los Alamos ¥atfonal Leboratory, will both operate .
_ prototypz computational systems providing support to approximately efght grand challenge class computational energy projects and the Mational
Energy Research Supercomputer Center at Lawrence Livermore National Laboratory will begin work to trensition a prototype massively perallel
computing system into a production ehvironment.

o The overall budget for Cepital Equipment s increesed to support the high priority neede of the progrem. The budget for Gemeral Plant
_Projects is increased to support high priority ESEH activities identified in the Department's Five Year Plan. The budget for Accelerator and

Reactor Improvements end Modifications projects is incressed to include upgrades of besmline instrumentation at WSLS, HFBR, HFIR, and ALS, &nd to
provide for & new spallation target for the IPNS at ANL.

o Fum.ﬂng for the Combustion Research Facility, Phase I, -initisted in FY 1987, is requested with project comptetion scheduled for FY 1999.

o Basic Energy Sciences will have an important role in three new initiatives: the PARTHERSHIP FOR MEW GEWERATION VEHICLES (PNGY),
ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS/SUSTAINABLE DEVELOPMENT, end SCIENCE FACILITIES UTILIZATION ENHANCEMERWT.

o Provides for research and development and conceptual design activities for a spatlation neutron source with the preferred alternative site
being Oak Ridge ¥ational Laboratory.
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The FY 1996 research program will esphasize SUSTAINABLE DEVELOPMENT. There is now general recognition that to achieve SUSTAINABLE DEVELOPMENT
for products and processes for the future, protection of health and the environment will have to be incorporated from the beginning. In FY 1996,
Basic Energy Sciences will start a new thrust in basic research to underpin development of new processes and products that take into account the
complete lifecycle of things we make. Included will be basic research supporting the dévelopment of advanced batteries with tong lives end less
polluting materfals; near-net-shape casting of metals and isostatic pressing of ceramics to eliminate grinding to size and thereby minimize the
amount of hazardous waste particulate matter, catalysts for processes to improve the efficaency of fuels production and reductions in the '
emissions of pollutants from utilization; improved separation of wastes and their conversion into useful products; envirormentally compatible
bicsynthetic components and processes; manufacturlng processes with real-time automated momtoring, control and replacement systems; and {mproved
geophysical characterization to better mderstand subsurface structure and fluids in reservoirs to guide exploration and predict contaminant
flow.

Results from BES sponsored besic research become an integral part of the information base that mderpins the Nation's energy technology
development. The BES program strengthens the Nation's science and engineering foundation by training future scientists and providing improved
envirormental quality, better health and quatity of life, economic competitiveness through the transfer of information and technology, energy
self-sufficiency, and national security. The BES progrem is also at the forefront in the development of computational science as a new paradigm
of research, complementing theory and experimentation. The research in the BES program is grouped into six major subprogram areas: Materiats
Sciences, Chemical Sciences, Engineering and Geosciences, Advanced Energy Projects, Energy Biosciences, and Applied Mathematical Sciences.

" Much of the research sponsored by the BES program is driven by information needs that limit existing energy technologies. The link between basic
research and applications, however, is typically not confined to any single energy or technological problem, but has applications to a mwber of
technologies. For example, a new or improved heat transfer device may be applied to fossil, nuclear, solar or geothermsl energy systems.
Advances in high temperature superconducting materials also may be applied to a number of energy technologies, such as more efficient motors,
generators, power trarsmission iines and transportation systems. These improvements will have tremendous economic end energy savings. Each of
the subprograms in 8ES support research projects with similarly broad applicstions across a range of energy technologies. Whether attempting to
burn coat cleeaner or more cheaply, or to find ways to reduce the overall volume or hazards from wastes, nuclear or non-nuclear, solutions will
ultimately depend on advences in basic research and the applications of those advances to energy technologies. The BES research program annually
supports epprorimately 1,400 individual research projects at over 200 separate institutions, with direct support for over 4,000 investigators and
2,300 graduate students in the physical, biological, and mathematical sciences. These projects are selected on the basis of scientific
excellence using peer review procedures, relevance to support of the DOE Strategic Plan, and their contribution to the goals of the Energy Policy
Act of 1992,

Research (s supported at national laboratories, universities and other institutions. Approximately one-fourth of BES funding supports )
university-besed research directly. The list of universities receiving support covers almost every state and includes participation by both
large and small institutionas., ALl BES funded programs are.rigorously peer-reviewed on @ periodic basis. - BES sboratory progrems generally must
minimally exploit one of three criteris: (1) complementary basic and applied research being supported at the same institution so as to meximize
the likelfhood of technology transfer; (2) multidisciplinary team expertise not ordinarily available within a university; or (3) the use of a
large on-site National user facility. BES university grants tend to be oriented towards the training of young professionals for scientific and
technological careers, and to be involved with forefront, cutting edge research. The facility component supports the operation of seven major
user facilities. In eddition, the FY 1996 facility request provides for the continuation of construction of en advenced x-ray rediation light
source, the 6-7 GeV Synchrotron Radiation Source, at ANL. All activities related to the Advanced Neutron Source appear in a separate budget.

- In addition to universities and national lsboratories, BES supports research in and maintains ties with industry. Representatives from different
industries serve on the BES Advisory Committee; experts from industry participate in the review of research proposals snd use the specialized
facilities sponsored by BES; industrial scientists participate in program advisory committees at the hational laboratories; industry
representatives are invited to attend BES conferences and workshops on special topics; and BES research programs are involved in over 500
cotlaborations with industries, including the automobile companies, energy companies, pharmaceutical companies, electronic companies, etc.

The BES program operates unique facilities that are available to a wide array of user groups. These major facilities account for a_signlficant
smount gf the BES budget requirement. In general, facility costs have risen by an amount greater than the cost of living. These higher costs
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can be attributed to higher utility costs, safety req:irements, end higher user demands, es well as the cost of cutting-edge equipment. At the
gseven major user facilities funded by the BES program, the mumber of users is over 4, 000 from industry, escaedemis and federal lsboratories in

FY 1995, TtThese fecilities are the High Flux Beam Resctor (HFBR) end the Hational Synchrotron Light Source (NSLS) at Brookhaven Nationsl )
Laboratory, the Corbustion Research Facility (CRF) at Sandia Hational Leboratories, Livermore, the High Flux Isotope Resctor (KFIR) end the
Radiochemical Engineering Development Center (REDC) at Oak Ridge Mational Laboratory, the Stanford Synchrotron Radiation Leboratory (SSRL) at the
Stanford Linear Accelerator Center, the Intense Pulsed Neutron SOurce (IPNS) at Argonne National Leboratory end the Advanced Light Source (ALS)
at Lewrence Berkeley Laboratory. :

These BES facilities mppor'_:.research conducted by 8 mumber of top U.S. universl'tles end U.S. corporntlom (e.g., 184, ATRT, Exxnon, GH). These
users sponsor major research teams in areas such as catalysis, electronics, polymers, and biomedicine. Results from these research efforts, .
including user facility based research funded in the Biological and Environmental Research program, are important not only to those institutions,
but also to the Department. At the neutron sources, major compsnies and universities are doing research in structural biology end in
superconductivity; research is also supported that evaluates rediative effects on materials important to fission, fusion, end rediocactive waste
technology. At the HFIR, important and unique isotopes are produced for scientific, medical and industrial use.

_ In order to mske further progress in certain fields, more advenced facilities are required. One facility has been identified by the scientific
community as being the most critical to the future needs of the Department's Basic Energy Sciences program: the 6-7 GeY Synchrotron Rediation
Source, currently -being constructed at the Argonne National Leboratory. . -

BES hes as {ts princlpal goals:

o Focus of the research effort on: energy related activities identified in the DOE Strategic Plan uith emphasis on the Sclience and Techmlogy,
Industrial Competitiveness, and Energy Resources business lines; and the Energy Policy Act of 1992; and on a mltidlsclpl!r\ary approach with
participation of several subprogrems, as appropriate.

~

- o Completion of advanced scientific facilities for the Nation and safe end productive operation of the BES facilities. )
o Demonstration of energy-related naticnal challenge applicatim in enorgy demsnd menagement for the Mationatl Information lnfrastrdcture.
o Enhance the balanced approach to BES sctivities between research and facilitieo through growuth in both aress where opportunities exist.

o - Enhancement of msth and science education - the BES progrem provides support for asbout 2,300 graduate students and 2,000 ecedmic professors
and post-doctorel researchers.

o Promote infomtion and technology trensfer.

The Department has developed performance meesures for the results of its basic research activities. General performance measures of program
outputs for basic research include such metrics as the murber of scientists supported, the mnumber of students earning edvenced degrees, the
rmunber of scientific publications in peer-reviewed journals, the number of awards from professional organizations, end the mmber of citations in
scientific publications. Metrics for the trensfer of new knouledge to a technology application include the number of cooperstive agreements with
industry, the mumber of projects resulting in support from a DOE Energy Technology program, the number of invention records and patents, and the
mumber of industry users at the major scientific user facilities. For construction projects, metrics can include costs and schedule milestones

" completed against epproved project baselines. These performance measures are easily tabulated, commonly used, and begin to provide a framework
for evaluating program efficiency. However, the most descriptive indicators in this ares are qualitative rather than quantitative measures. In
order to measure outcomes, or progrem effectiveness, the impact of the research outputs must be assessed in terms of the quality of the new
knowledge gained, its usefulness to technology development, and its longer-term benefit to society. Although there are {imited and expensive
methods for evaluating the quality of science through peer-review metrics, no metric exists that can.accurately measure science's impact on
technology end society. The extent of industrial interest is a measure of the value of the research. BES has been involved in over 500
collaborations with industry. These collaborations extend over all sectors of the economy.



Activity

Operating Expenses

Materials Sciences
Chemical Sciences
Engineering and Geosciences
Advanced Energy Projects
Energy Biosclences

------------

-----------

FY 1996 CONGRESSIONAL BUDGET REQUEST

DEPARTMENT OF ENERGY

ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
[(Tabular dollars in thousands. Narrative in whole dollars.)

--------------------

--------------------

-------------------

Applied Mathematical Sciences.............

Program Direction
Subtotal Operating Expenses............. '
Capital Equipment
Construction
Subtotal Program

Adjustment

----------------------

'

-------------

--------------

...................
....................
....................
............................................

Total Program

.....................

LEAD TABLE
Basic Energy Sciences
FY 1994 FY 1995 FY 1995 FY 1995 FY 1996
Adjusted Appropriation Adjustment - Adjusted Request
$259,569 $275,721 -$3,402 $272,319 $348,297
158,879 163,513 -3,935 159,578 181,565
35,537 36,837 -992 35,845 39,953
10,697 11,085 -274 10,811 12,026
25,464 28,957 -1,021 127,936 29,534
99,051 109,367 -1,251 108,116 108,688
9,120 9,900 0 9,900 10,000
598,317 635,380 -10,875 624,505 - 730,063
- 43,544 41,537 -2,481 39,056 . 56,973
115,942 70,379 0 70,379 24,383
$757,803 $747,296 .-$13,356 $733,940 $811,419
-14,213 a/ -8,839 0 -8,839 0
$743,590 b/ $738,457 $725,101 $811,419

a/ Share of Energy Supply, Research and Develobment general reduction for use of prior year balances assigned to this program.
The total general reduction is applied at the appropriation level.
b/ Excludes $8,784,000 which has been transferred to the SBIR program and $293,000 which has been transferred

to the STTR program.
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FY 1994 FY 1995 FY 1995 FY 1995 FY 1996
Adjusted Appropriation Adjustment " Adjusted Request
Summary . -

: Operating Expenses.......... OO evrerersesnnend $585,104 $631,200 -$10,875 $620,325 $730,063
Capital EQuipment............ccoviciiininreeiinieneennen, 42,544 40,678 -2,481 4 38,197 ' 56,973
CONSHTUCHON. ....cveerereerersivenrenaeseesennes e ‘ 115,942 - 66,579 0 . 66579 . 24,383
LI TE: U a0 [ Ty | U $743,590 $738,457 -$13,356 $725,101 ' $811,419
Staffing (FTESs) _ -

Headquarters......... O n . 77 0 : 77 - 78
Field........ Heereer ettt beb e erer s ses st srebenans _ 5 7 0 7 7
Total.......ccveureeen erreerarrareeteerenratisesesarararasen 76 84 c/ 0 O 84 - 85

¢/ Revised request.

" Authorization: Section 209, P.L. 95-91, *Department of Energy Organization Act”
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~ DEPARTMENT OF ENERGY
- FY 1996 CONGRESSIONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(dollars in thousands)

_ SUMMARY OF CHANGES

Basic Energy Sciences

FY 1995 Appropriation....;.;...J...~ ...... eeeeeeseas .;...Q;..;...i ...... ,.......;, ....... Ceeeeei s

- Adjustment.............. }.........................o.....,....; ............. e,
FY 1995 AdJusted...........cvvnernnnnnn. e e

Operating Expenses

Increased funoing is pro?ided for the 6-7 GeV to continue advanced commissioning .of the

© storage ring, the insertion devices and several beamlines leading to the initial operatino
phase of this facility...coiiiiiiiiiiiiiiiiiiiiiiiiiiiieiriescasrocseocssoecnstoccsonansans '

Enhances operation of major user facilities (HFBR, HFIR, REﬂc; NSLS, CRF, IPNS, SSRL, ALS)..

The Manuel Lujan, Jr., Neutron Scattering Center operations will be restored. It is
assumed that DOE Defense Programs will provide funds for LAMPF operations...ccceveeenen.. .

Continues support for the High Performance Computing and Communications program, incﬂuding :

support of the National Information Infrastructure (NII) program. This budget reflects a
one year shift of $2,000,000 from operating expenses to capital equ1pment to support the
acquisition -of a d1sk/arch1va1 mass storage system at NERSC...............oociiiiiione,

Provides for research and development and conceptual design activities for a spallation

‘neutron source with Oak Ridge National Laboratory as the preferred alternative site.......

Increased support for research and instrumentation at major user facilities....... e

Support research relat1ng to a new initiative on the PARTNERSHIP FOR NEW GENERATION

VEHICLES.... ..., I

"~ Program Direction funds provided for support of staff needed to monitor and ménage program...

$ 747,296

- 13,35

"¢ 733,940
+ 17,620
+ 29,739
+ 6,970
- 2,428
+ 8,000
+ 13,557
+ 100
+ 8,000



Support research re1at1ng to ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS/ SUSTAINABLE

DEVELOPMENT........ouuenn... e v IR et Ceveereeten
Capital- Equipment
- Increased equipment funding associated with the 6-7 GeV Synchrotron Radiation Source
‘construction project is provided, as detailed in the construction project data sheet......
- Conttnues equipment needs associated with the High Performance Computingtand'
Communications activities. This budget reflects a one year shift of $2,000,000 from
operating expenses to capital equipment to support the acquisition of a d1sk/archvva1 mass
storage system at NERSC...........c.ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiail tiesetstsienanan
- Additiona] beamlines will be provided at NSLS, SSRL, ALS, HFBR and HFIR to meet the -
growing demand for x-rays and neutrons. Enhancements w1ll be prOV1ded to the Ames
Materials Preparation Center, the I11inois Center for Microanalysis of Materials, the
ORNL shared .instrumentation program, and electron microscopy centers at LBL and LLNL.
Additional funds are also provided for peripheral and test equipment to support the
operation of NERSC..................................f ......... TP P PP PR R TR -
- Increased equipment funding associated with research in the following subprograms:
~ Materials Sciences, Chemical Sciences, Engineering and Geosciences, Advanced Energy
- Projects, and Energy Blosc1ences...i.; ................................................ e
" Construction
- _Complete.construction of the 6-7 GeV Synchrotron Radiation SOUrCE.........veeeseeeeeeenn..
- Increased funding for Accelerator and Reactor Improvements arid Modifications projects
to include upgrades of beamline instrumentation at NSLS, HFBR, HFIR, and ALS, and to
provide for a new spallation target for the IPNS at ANL......................, ............
- Increased funding for General Plant Projects to address the high prtorlty needs of the
‘ program and to address high pr1or1ty ES&H activities as identified in the Department’s
Five Year Plan. o i i S teeresenersesesanas
- Provides funding for the Combustton Research Facility, Phase II, 1n1t1ated in FY 1987,
with project completion scheduled for FY 1999...........cciiiiiiiiieaain, eecaeeiaans -
FY 1996 Congressional Budget Request......... e ,.....gb..,-...........,..;; ................ ..

1

24,000

LA

o+

+

e 4+ TIS

oo+ 11,303

+

... - 55,193

+

5,383

...+ 1,814

... 2,000

ces 811.419

3,358

2,481 .
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, . DEPARTHEMNY OF ENERGY
. FY 1996 CONGRESSIOMAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(dollars in thousands).

KEY ACTIVITY SUMMARY
BASIC EMERGY SCIENCES
Preface: HWeterfals .Sciences

The Materials Sclences subprogram sl.upports fundamental scientific research into materfsls and their properties, ond national user fecilities that
ensble experiments to examine these materials. It creates knowledge necessary for removing scientific and technological barrfers. Every
technology is materials-limited and new materials cen lead to new energy, sutomotive and envirommental technologies snd markets. The Materials
Sciences subpfogram eddresses the materials needs for making the generation, conversion and conservation of energy more efficient, cost
effective, safe, reliasble, and enviromnmentally acceptable.

.

- Hateriols Science is an ensbling technology. The performance perametem, economics, envirommentat acceptabllny and safety of all emrgy

generetion, conversion, transmission, end congservation technologies ere limited by tNe performance of materisls. This performance stotement also
pertains to sutomotive technologies, the safe and relisble transport, contairment and storage of hazardous substsnces end the minimization of
weates in the synthesis end processing of commercial materfals. Research in Waterials Sciences is concerned with cptimizing the behavior and
performence of materials in these technologies. This research seeks to understand the synergistic relationship smong the synthesis, processing,
otructure, properties, end behavior of a diverse range of materials in order to discover new technological cepabilities. The subprogrem supports
efforts to find the optimel paremeters for producing materiats end wccurately predicting their performance under conditions that uil{ ensble
lwprovemems in industrial technologies.

The basic research uupported by the Materials Sciences mﬁ:program seeks to understend the synerglstlc relmtiomhlp betuween synthesis, pv-ocecslng,
structure, properties of meterials and development of new materials. One goal is to develop strategic, efficient, methods for the synthesis,
processing, febrication, quality manufecture and recycling of materials for technologically important applications.

Strong efforts ere undertay ecross the entire Materfals Sciences subprogrem in areas such as high-temperature supercondurtivity, solid
electrolytes for betteries and fuel cells, corrosion resistance, mechenical behavior and failure resistance, photovoltaics, magnetic behavior,
Joining and wetding, nenostructure materials, hard and wear resistant surfaces, engineered polymers, high-rate metal forming, end non-destructive
evaluation.. A common denominator to virtually all of these activities is the ultimate objective to improve the performance of materials under
the operating conditions necessery for cost- effective performance that concurrently require increased factors of safety end minimization of
health and erwironmental risk. )

‘Research gupported by Materials Sciences has ted to 93 Cooperative Rescarch and Development Agrements;

SUSTAINABLE DEVELG"!E'IT 'activities will take into eccount the to‘tal product {ffecycle including syntﬁesln, procesging, febricatien, mmfécture,

end recycling of materials, with due consideration to waste minimization and containment, and cuality menufecture, which uill impact many
strategic industries, such g8 the sutomotive industry, where materials is a critical ensbling technology. Another SUSTAIMABLE DEVELOPKENT tbrust
is on-line non-destructive evaluation of manufacturmg processes with feed-back and instantaneous control of msnufecturing parameters to provide
total quality marwfecturing assurance. .

The Haterfels Sclences subprogram supports the operation of unique facilities that are not otheruise available to the scientific comamity which
includes the privaete industrisl sector, universities, and both DOE and other federal laboratories. In sddition to users from the materials
commmnity, other users come from a broad range of disciplines including the chemical, biological, life sciences ond geological conmmunities.
These facilities permit this broad spectrum of scientists to carry out investigations and procedures involving synchrotron radiation, neutron
scattering, and electron beam microcharacterization. As long as the results of industrial research at DOE user facilities are made availsble to
the scientific commmity snd are of interest to DOE, there is no chorge imposed on user groups for the use of these facilities. The construction



i. Materiols Sciences (Cont’d) -

. and operstion of these facilities are critical to national competitiveness. In 1993 there were 4,637 sc!entlsts (including 597 fron 8 v. 8.
companies) who conducted X-ray and neutron beem experiments st user facilities supported by the ofﬂce of Besic Energy Sciences,

The Materials Sciences subprogram plays a lead role in represeﬂting Department of Energy programs in materi{als sciences to the Nationel Science
and Technology Council's Committee on Civilian Industrial Technology (NSTC/CIT) which coordinates materials RED activities throughout the Federal
government. This lead role consists of coordinating end integrating the input from approximately twenty different Department of Energy program
offices to the NSTC/CIT. Mithin DOE, various materials science and technology programs ere coordinated through the Energy Materials Coordinating

.Commi ttee and its various topical subcommittees,

The Materisls Sciences subprogram will have en important role in two initiatives: the PARTNERSHIP FOR WEW GENERATION VEWICLES (PHGV), and

_ ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS.

' Some examples of research accomplishments during the past year include the development of a new envirormentslly accept#ble lead-free solder,

development of an on-line system to prevent tearing during the forming of sheet metal, the development and commercialization of superconducting
quantum interference devices that are able to detect small flaws in aircraft parts, the development of positron diagnostics to detect invisible
weather damage in commercial polymer coatings, the development of & computer simulation technique to identify new commercisl aluminum slloys end
to design their commercial febrication process parameters, the discovery of new rare-earth based alloys which improve the efficiency of magnetic

‘refrigeration by about 30X and reduce the materials' cost by about 40X, the first complete identification of all of the major molecular forms of

I,

sulfur in coal by means of synchrotron X-ray probes, the development of an advanced method of synchrotron X-ray lithographic fsbrication of
computer chips with higher resolution and greater density than those made with conventional X-ray processing, discovery of a new and important
catalyst formed from a molybdemm-sulfur cluster in a zeolite cage, development of a Lithium thin film battery with unprecedented performance
paremeters that is now being commercialized, the development of commercisl ion beam processing technology for orthopedic materials, the
first-time production of large ingots of metallic glass, the development of s thermoacoustic refrigerator that does not use freon or any other
environmental potlutant, the development of new commercial polymer blend products by means of small-angle neutron scettering, the develcpment of
a three-dimensional simulation model for predicting the shape of a weld pool for & single-pass weld, the development of a new class of highly .
efficient semiconductor \agers, a world record high efficiency solar cell, @& significant advancement in the understending of the mechanism of
sul fur induced corrosion of steel, the solution of the brittieness problem in a newly discovered whisker reinforced structural ceremic, and
development of a new method of forming aluminum layers with strengths comparable to high strength steels.

A. Suwmery Table: Materfals Sciences
FY 1994 FY 1995 FY 1996
Program Activity Adjusted Adjusted Request $ Change
Materials Sciences Research.....ccccveevennen. $ 135,777 % 138,365 ¢ 169,571 $ 31,206
Facilities Operations...ccceeeeicerenionccnneces 123,792 133,954 178,726 44,772
“Total, Materials Sciences ° ’ . $ 259,569 $ 272,319 $ 348,297 $ 75,978
SESES===ES =SEZZESSRTDES CREDEZTEDRER p-+- -3+ 2 331343



11. 8. Leboratory end Facility Funding Table: Materials Sciences

AMES LBD L.ivceccncncccncenvnsensccnccnrsnnansrone
Argonne National Lab (Eest) ..........co0evnennen
Brookhaven National Leb ...cceeeeerecencnenncanns
Idaho National Engineering Lab .....cccvvveennen.
Lawrence Berkeley Lab ....ovcvicenncncccnncnnnes
Lewrence Livermore National Lab .....cccevuennnns
Los Alamos Natfonal Laboratory .....ceeesencenaat
Oak Ridge Watfonal Lab ...ececeenncaceioceccnanns
Pacific Northwest Leb ..cccceveceernecnnsccanness
Sandies National Laboratorfes .......cceoeveuueuny
AlL Other ...ieceieiiecencnecnccnccsconcrncsnnes

Total, Materials Sciences

111, Activity Descriptions: (New BA fn thousands of dollars)

Program Activity

------------------

HMoterials Sciences

Materials Sciences
Research

Metallurgy and Ceramics Resesrch.-
Continued effort on understanding

ESRTTSESERS

synthesis-processing- )
structure-property relationships in
ceramic superconductors. Increased
thrusts in safety and retfable
performence of materials. Continued
efforts on corrosion resistant
materials, surface modification to

fmprove friction and wear, modelling of

near-net ghape fabrication processes

for complex materials systems, welding

and joining of metallic and ceramic
materials, materials for radiation

environments, synthesis and processing

of photovoltaic materials, and high
temperature structural ceramics.

7

FY 1994 FY 1995
Adjusted Estimate
9,637 s 9,182
76,214 88,189
48,662 47,920
* 404 415
37,786 36,126
2,361 2,585
8,909 6,834
22,342 21,478
3,423 3,37%.
8,230 7,867
41,601 48,349
259,569 $ 272,319

EEECICEnScn

.......................................

Metallurgy and Ceramics Research -
Continue effort on understanding
synthesis-processing-
structure-property relationships in
ceramic superconductors. Sustain
thrusts in safety and relisble .
performance of materials. Continue
efforts on surface modification to
improve friction and wear, modelting of
near-net shape fabrication processes
for complex materials systems, welding
and joining of metallic end ceramic
materials, materials for radiation

" environments, synthesis, processing and

behavior of photovoltaic materials, and
high temperature structural ceramic
composites. Increased thrusts of
synthesis and processing of metals and
ceramics, squeous corrosion, and

high- temperature gaseous corrosion and
erosion.

Ib

FY 1996

Request $ Change
s 9,790 s 608 -
111,208 23,019
54,804 6,884

518 103

46,333 10,207
2,760 175
13,929 7,095
30,674 9,196
3,565 191
8,099 232
66,617 18,268

. $ 348,297 s 75,978
SERECEZDERSE CEEERERECEN

FY 1996

Metallurgy and Ceramics Research -
Continue effort on understanding
synergistic relationship between
‘synthesis-processing-
structure-properties, behavior,
performance and recycling of metals and
ceremics for strategic energy,
environmental, and automotive needs.
Sustain thrusts in safety and reliable
performance of materials. Contirue
efforts on surface modification to .
improve friction and wear, modelling of
near-net shape fabrication processes
for complex materials systems, welding
end joining of metallic and ceramic
materisls, materials for rediation
environments, synthesis, processing and
behavior of solar photovoltaics, and
high temperature structural ceramic
composites. Continue efforts in -
aqueous corrosion, and high temperature
gaseous corrosion end erosion.



I1f. Materisls Sclences (Cont°d):

Progrem Activity

Meterfals Sclences
Regearch (Cont'd)

Solid State Physics Research -
Continuation of high priority research
within the DOE mission especially in
neutron scattering end synchrotron
light sources. Continued efforts m the
physics of high-temperature
superconductivity, redistion effects,

- and the development of novel
cheracterization methods. Continued
efforts on the physics of surfaces and
interfaces. Enhaenced emphasis on neu
materials with energy-related
properties. Erhanced emphasis in
magnetic end photovoltaic materials.
Enhenced effort to develop beamlines
for the Advanced Light Source (ALS) and
the 6-7 GeY Synchrotron Redistion
Source (6-7 GeV).

Wo sctivity.

Solid State Physics Research -
Continuation of high priority research
uithin the DOE mission especially in
neutron scattering and synchrotron
light sources. Continued efforts in the
physics of high-temperature
superconductivity and radistion effects
at the seme level, and the development
of novel characterization methods.
Continued efforts on the physics of
surfaces and interfaces. Continued
emphasis on new materials with
energy-related properties. Continued
emphasis on thrusts in magnetic and
photovoltaic thin film materials.
Continued emphasis on besmline "

devel opment.

Ko ectivity.

FY 1996

PR L L ccescnane

Initiste effort on on-line
non-destructive evaluation monitoring
of merufacturing processes. Increased -
support for instrumentation and
research at msjor user facilities.

Solid State Physics Resesrch -
Continuation of high priority research
within the DOE mission especially in

‘neutron scattering and synchrotron

light sources. Continued efforts in
the physice of high-temperature,
superconductivity, the physics of
surfeces end interfaces, and
development of novel characterimtlon
methods. Continued emphasis on new
materials with energy-related
properties. Continued erphasis on the
development of beamlines for ALS and
the 6-7 GeY. Erhanced eophaesis in
magnetism, end megnetic, photonic and
photovoltaic materials. Increaged
support for instrumentation end
research at major user facilities.

Provides $8 million for R&D end
conceptual design activities for @
spalletion neutron source. The

‘preferred alternative site for the
- spallation source would be Oak Ridge

National Laboratory, to waximize the
use of neutren source design expertise
already developed through the
preperation of the AKS conceptual
design, and to take adventsge of the
leboratory's experience in operating
particle accelerators end conducting
neutron scattering research. The
spallation source research and
development effort will make use of the
best capabilities in the DOE
laboratories, including the Defense
Programs® Accelerator Production of
Tritiun (APT) project at Los Alamos



i1i1. Meterials Sciences (Cont'd):

Program Activity )

materiulé Sciences
Research (Cont'd)

‘Haoterials Chemistry Regearch - -
Continued emphasisc on research
inctuding synthesis and .
charecterfzation of novel orgaenic and .
fnorganic superconductors and magnetic
materials, synthetic metals, surfaces
and interfeces, polymers and materials
synthesized by biological processes.
Wew programs have been developed in the
synthesis of biomolecular materials,
novel ferromegnets, superconductors,
and synthetic metals. There was an
enhanced effort to provide beamline
support .for the ALS and 6-7 GeV.

.......................................

bnmterlalc Chémlstry Resegrch -

Continued emphasis on research
including synthesis and
characterization of nanoscale materials
based on novel cluster chemistry,
organic ferromagnets, novel
orgenic/inorganic superconductors,
synthetic metals, surfece chemistry of
interfaces, polymers and msterials
synthesized by biological processes,
Continued eaphasis on understanding
friction, lubrication, and corrosion.
Programs will be developed in the
synthesis of biomotecular materialg, -
novel ferromagnets, and synthetic
metals. Continued effort to support
besmlines at neutron and synchrotron

- light sources.

Hational Lsboratory. Without a mejor
nek neutron source or upgraded )
operation of an existing research
reactor, the United States will forego
significaent scientific, technical, and
economic benefits that derive from
neutron scattering and msterials
irredietion research and the produttion
of medical isotopes. A spalletion .
neutron source should cnable the Nation
to cerry out major research activities
in areas such as biology, materials

" science, superconductivity,

pharmaceuticals, electronic meterials,
and many other technologicel areas that
are critical for future U.S. economic
competitiveness and national security.

Haterials Chemiotry Research -
Continued emphasis on research
ihcluding synthesis, processing, and .
characterization of polymers, organic
ferromagnets, fullerene derivatives,
nanocluster materiels, organic and
inorganic superconductors. Emphasis
uill be continued in surface chemistry
including corrosion, electrochemistry,
the molecular understending snd control
of lubrication and friction, new
onides, nitrides, and sulfides,
biomolecular materials and neutren,
X-ray ,.end MR characterization of
orgenic materials. Wew ewmphasis witl
be given to polymer composites and
nenostructural materfals. Continued
beeml ine development. Increased
support for instrumentation and
research at mejor user facilities.



<iiiiil :

Materials Sciences (Cont'd):’

Program Activity

seccsccsccccrevaccss

Moterials Sclences Mo activi ty.

Research (Cont‘d)

- Mo activity.

o activity.

Ho ectivity.

13

. magnetic materials.

_FY 1996

esevcsccancscntecnasravassetrssannnaben

The PARTHERSHIP FOR NEW GENERATION
VENICLES encompasses four research
areas in Materials Sciences: Advenced
manufacturing including investigations
into the solidificetion, cesting and
welding of recyclable light-weight
alloys; high-rate plastic end:

_ super-plastic forming of Light-weight -

sheet metal; on-line control of
processing end menufecturing parameters
for total qustity manufecturing;
synthesis end processing of
Light-weight high-strength polwers,-
polymer matrix compogities, and
wear-registant light-weight structuml '
ceramics end composites. Reduction of
mechenical losgses including stress
fotigue and service lifetime in
recycleble metals, intermetallics, end
gstructurel ceremice; deformation and
fracture (crash resistance).
Light-weight materiatls including
corrosfon of recyclable light-weight
metals, metal matrix composites; high
magnetic strength energy efficient
Energy conwersion
and storage including sensors end
catalysts; solid electrolytes for
batteries and Jevelopment of

Light-weight batteries snd fuel cetls.

ENVIRONMENTAL TECHHOLOGY PARTHERSHIPS
includes two Materials Sciences
regsesrch categories: Waste
minimization in the synthesis end
processing of materisls- includes
environmentally benign synthesis routes
for polymers, ceremics and
semiconductors; near net shape forming
processes for ceramics snd metals to
minimize or eliminate grinding wastes;
and less toxic procedures and filler
materials for welding, soldering, and
brazing. Safety and reliable
containment of hazardous wastes



1. Naterlals Sciences (Cont'd)'

Program Activi ty

sresnacsucsncensn e

Haterials Sciences .
Research (Cont'd) ’

EPACT:

EPACT Section 2201
aNstional Advanced Materials
Initiative:®

The Basic Energy Sciences progrem
conducted research related to the gosls
of EPACT in the area of edvanced
materials.

INVESTHENT :

Provided funding for advanced materials
end processing activities included in
the President's FY 1994 Economic

" Investment Package.

funding in the smount of $3,870,000 and
$129,000 has been transferred to the
SBIR program and the STIR program,
respectively.

$ 135,777

'EPACT: B

EPACT Section 2201
“Hational Advanced Naterlals
Initiative:"

The Basic Energy Sciences program
conducts research related to the gosls
of EPACT in the area of advenced
materfals,

INVESTMENT :

Provides funding for continuation of
sdvenced materials end processing
sctivities included in the Presidentis

© FY 1994 Economic Investment Package.

Funding in the smount of $5,408,000 snd
$270,000 has been budgeted for the SBIR
progrem and the STTR program,

respectively.

¢ 138,365

W

includes research on fracture toughness
and crash resistance and corrosion
prevention of welded containers;
devetopment of remote, non-destructive
diagnostics for 'the detection and
analysis of trace qmntities of
hazardous substences.

EPACT:

EPACT Section 2201
"Hational Advenced Haterials
Initiative:® .

The Basic Energy Sciences progrem
conducts regearch related to the gosls
of EPACT in the area of advanced
materiats. -

IMVESTHMENT:

Provides funding .vor,ctmtimmﬁm of
edvanced waterials and processing

activities included in the President's

FY 1994 Economic Investment Psckage.

“Funding in the amount of 86,966,000 end

$522,500 hes been budgeted for the SBIR
progrem and the STTR program,
respectively.

. '$ 169,571



v

“111. Haterisls Sciences (Cont'd)s

Program Activicy

facilitien
Operations

|

FY 1994

sscecsrecasvevtnacnnnenen cesscovrmam emne

Continued support for major facilities
in the Materials Sciences subprogram
with increased funding for first full
year of operation for the Advanced
Light Source (LBL). Provided increases
needed for RRD and commissioning of
components of the 6-7 GeV Synchrotron
Radiation Source (AKL). Began workshops
end meetings leading to & conceptual
design of 2 pulsed spallation neutron
gource. {For more detail on Facilities
Operations see the Major User
Facilities section following the
Construction section.)

EPACT:

EPACT Section 2203(e)(2)(a) “Supporting
Research end Technical Analysis:"

Provided funds for operation of user
facilities to provide special
scientific end research capabilities to
serve the research needs of the
Hetion's universities, industry,
private laboratories, federal
leboratories, and others.

IHVESTMENT:

Provided funding for advenced materials
end processing activities included in
the President's FY 1994 Economic
Investment Packege.

Continues support for major facitities
in the Haterials Sciences subprogram.
Provides increases needed for R&D and
commissioning of components of the 6-7
GeY Synchrotron Radiation Source (ANL).
(For more detail on Facilities
Cperations see the Major User -
Fecilities section following the
Construction section.)

EPACY:

EPACT Section 2203(a8)(2)(a) “Supporting
Research and Technical Analysis":

Provides funds for operation of user
facilities to provide speciel

scientific and research capabilities to

gerve the research needs of the
Hetion's universities, industry,
private laboratories, Federal
laboratories, and others.

THVESTHENT: .
Provides funding for continuation of
edvanced materials snd processing

aectivities included in the President's
FY 1994 Economic Investment Package.

$ 133,954

Erhanced support for major user
facilities in the Materials Sciences
subprogrem. Provides increases needed
for final commissioning of the 6-7 GeV
Synchrotron Radiation Source (ANL). :
Restores operation of Manuet Lujan,

Jr., Neutron Scattering Center. (For
more deteil on Facilities Operations

see the Hajor User Facilities section
following the Construction.section).

- EPACY: -

EPACY Section 2203(a)(2)(a) “Supporting -

~ Research and Technical Analysis":

Provides funds for operation of user
facilities to provide special

‘scientific and research cepabilities to

gserve the research needs of the
Hation's universities, industry,
private laboratories, Federal
leboratories, end others.

INVESTHENT :

Provides funding for continuation of
advanced materials and processing
activities included in the President’s
FY 1994 Economic Investment Packege..
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_ DEPARTMENT OF ENERGY .
: ' FY 1996 CONGRESSIONAL BUDGEY REQUEST
: ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(dollars in thousands)

KEY ACTIVITY SUMMARY

BASIC ENERGY SCIENCES .

1. Prefaée: Chemical Sciences

The Chemical Sciences subprogram supports a broad range of basic research in molecular, atomic and chemical engineering scliences necessary for
fmprovements in existing energy technologies and development of new energy technologies. Major chemical sciences research efforts are important
to more efficient conversion of solar energy to fuels or electricity; improved combustion processes; better utilization of carbonaceous resources.
including natural gas, oil, coal and biomass; new and better approaches to environmental menagement; more efficient catalytic processes for-
producing fuels and chemicals; more sensitive and specific monitoring of physical and chemical processes; and the advancement of fission and
fusion concepts. The subprogrem is divided into activities which are described below. In addition, Chemical Sciences provides support. for mejor
scientific user facilities which are operated for the benefit of the entire U. S. scientific commmity. - ‘

Recent examples of research results that mey have significant technological impact may be cited. A new catalyst for the conversion of methane,
the principal component of natural gas, to methsnol, a transportable liquid fuel, has now been pilot plant tested and a demonstration plant is .
being built. Two new synthesis techniques, based on super critical fluids end reverse micelles, have been developed for producing nanophase
perticles. WNenophase particles are used to generate extremely active coal liquefaction catalysts utilized by the Office of Fossil Energy. They
hold promise for synthesis of nanometer-sized catalysts, semiconductors and non-linear optical materials. In a spin-off of research on
electron-atom scattering, a laser based technique for preparing a surface layer less than two hundred nanometers In size on s substrate using
atom optics was developed. A grating-tike pattern can be formed that is as small as the best that can be produced by current lithography
technology. A collsborative effort between industry and a national laboratory has lead to the design of two new burners which reduce emissions
of oxides of nitrogen by 85X or more. Research in combustion diagnostics led to a laser-based detection system, being developed by industry,
for integratfon with cepfilary electrophoresis and high performance liquid chromatography in analytical instrumentation for DNA sequencing.

The Chemical Sclences subprogrem will have an fmportant role in two initistives: the PARTNERSHIP FOR NEW GENERATION VEHICLES (PNGV) and the
ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS.

1. A. Summery Tible: Chemical Sciences

) FY 1996 FY 1995 FY 1996 A :
Program Activity o Adjusted Adjusted Request - - '$ Change
Chemical Sciences Research.....cccceveeeecnccanes $ 104,083 $ 105,821 ¢ 118,251 12,430
Facilities Operations.......c...... ceacesassens vee 54,796 53,757 63,314 } 9,557
Total, Chemicat Sciences - ’ '$ 158,879 $ 159,578 $ 181,565 $ 21,987
=S====S==S===== ==SwIsssosns 1+ +—$-+-+ 334 sEEZ=SSSREEs
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1i. 8; Leboratory and Fecility Funding Teble: Chemical Sciences

‘Argorme Hationsl Lab C(EESE) .e.ceerervennccencnan

Brookhaven Hational Leb ...cccvevveecrannnnnnnae

Idaho National Engineering Leb ....ccevvnveennnn.
“Leurence Berkeley Leb ....cccceeveioccnnnnannenes
Los Alemos Wational Laboratory ......ccoecvvenene
Osk Ridge National Leb ....c.ccvcvveconccncenanee
Pacific Northwest Leb ...ccceceecenrececnnceccanne
Sandia Netional Leboratories ......ceovcevevven..
ALL Other .ccvieecevenccrcocsoscocscsncovessnacns

Totel, Chemical Sciences

I11. Activity 6escriptlom: (New BA in thousanda of dollers)

Program Activity

Chemical Sciences

Chemtical- Scfencen -
Research

photochenistry Research - Research
continued to focus on solvent dynsmics,
electron transfer, and short-lived
phenomena. Progress in these technical

_areas is necessary for more efficient

conversion of solar energy into other
ugseful energy forms. Also necessary to
echieve these long term goals is
planned research on dye-sensitized

- semiconductor photoelectrodes,

heterogeneous photocatalysis, and new
orgenometallic precursors for

- electronic materials.

. EREZIRTEI=Sn=

FY 1994 FY 1995

Adjusted " Estimate
¢ 3,79 $ 3,539
15,978 15,561
17,163 16,784
306 306
8,676 7,435
1,00% M
43,610 41,696
6,392 6,392
7,823 7,130
56,334 59,964
$ 158,879 $ 159,578
gz s=s2

---------------------------------------

Photochemfstry Research - Support for

regearch that will enhance motecular
level understanding related to solar

photochemical energy conversion uill be
Increased emphasis witl be

maintained.
pleced upon novel semiconductor
structures as well as organic
semiconducting and electrically
conducting polymers of import to solar
photochemical energy conversion.

7

FY 1996 .
Request $ Change
3 3,539 $ 0
15,561 0

18,140 1,356

306 0

7,761 - 326

o7t o

45,807 6,311
6,392 0
7,876 746
75,212 15,248

$ 181,565 $ 21,987
SETZsSRE=n - EpxEmsss==Ss

photochemiatry Research - The primary
goal of the photochemistry program is
to support basic research that will
leed to improved devices for the
conversion of soler radient energy into
electricity or fuels. . Areas of .
research emphasis that contribute to
this goal include the study of hou
natural systems, such as plents, )
convert solar radient energy into high
energy content materiels snd chemicals,
snd the charecteristics of novel
photovol taic systems that sre capsble
of converting rediant solar energy into
electricity uith reasonsble efficiency.
The results from this area of research
are directly tied to development of
sustainable technologies based on solar
"and renewable energy sources. The
radiation sciences research progrem has -
and continues to be invaluable for
understanding how and what is occurring
in complex rediation environments (ike



111, Chemical Sciences (Cont'd):

Progrem Activity

Chemical Sciences
Regearch (Cont'd)

: éhqiical Physics - Critical to the

Energy Policy Act of 1992 is an
understanding, on the molecular level,
of combustion processes. Funding ’
levels permitted high priority progrems

. in chemical dynamics and kinetics of

simple reactions including the reaction
dynamics of hot molecules and surface
corbustion. chemistry to continue., The
CRF continued as 8 major site devoted
to a broad program in combustion
related chemical physics. Cluster
research, a heu ares of molecular
science, contimued because it had
potential for improved understanding of
catalysis and the behavior of
mater{als. Interection with the
technology programs related to
combustion and environmental
restoration was continued.

‘Chemical F;hysics - The majority of the

nation’s energy arises from combustion
and research related to combustion
continues as a high priority program
within the Chemical Sciences’
subprogram. Research related to -
chemical dynamics and kinetics of
simple reactions of combustion interest
will continue. with high priority.
Research of lower priority will be
reduced in favor of combustion related
work so as to maintain the strength and
visbility of the DOE combustion
research effort. Emphasis will be
pleced on theoretical and experimentel
characterization of clusters, a unique
form of matter, ss & function of their
composition, size, structure, and
bonding.

19

those encountered in waste tanks at
Hanford end eisewhere. In general,
this research has and will continue to
lead to better ways to predict the
hesith end envirormental effects of
fonizing radiation. Increased support
for instrumentation end research at -
major user facilities.

Chenlcal Physics - Chemical physics -
research wilt focus on combustion and
catalysis related resesrch. Combustion
processes sccount for about ninety
percent of the energy generated todey. -
In order to reduce the envirormental
effects of combustion processes they
must be made more efficient, less
polluting, end therefore, more
sustaineble. Catalysts are essential
to improving the selectivity aend
efficiency of a vhole host of processes .
for energy conversion and storage .
fncluding the production of high energy

_content materials such a3 gasoline and

other fuels. Resesrch uill focus on
developing & better understanding of
the chemistry of catelytic systems.
Discovery of new cetalysts may

" determine if existing processes are

sustainable and enable development of

‘sustainable methods for utilizing

existing resources. Increased support
for instrumentation and research at
major user facilities.



111. Chemical Sciences (Cont'd);

Program Activity

...................

Chemical ‘Sciences
Research (Cont‘d)

Atomic Physics - The budget request was
consistent with the report on "future
Research Opportunities in Atomic,
Molecular, and Optical Physics" and the
program provided support for efforts
consonant with those areas listed.
Specifically, approaches to the study
of high energy density systems and

energy-loss processes were emphasized.

Experimental end theoreticsl efforts in
multi-electron excitation and
ionization improved understanding of
the fusion process, light-matter
interactions, ‘and collision phenomena.
Programs in atomic and plasma physics
for advanced energy concepts related to

many industrial and consumer needs were -

included. The pilasma physics activity
‘was coordinated with Energy Research's
Fusion Energy progrem. An area of

.. enphasis was on accurate

cheracterization of chemical procesges
taking plece in ptasmas including
surfece phencmens ard intersctions

. between complex species found in

plasmas.

Chemical Energy - The catalysis
research included work on oxide and
photoelectric catalysis, modification
of shape selective oxide catalysts, and
work to extend the conversion of
paraffinic hydrocarbons to chemicals
with significant energy efficiency,"
which included work with renewable
feedstocks, - This activity was
coordinated with other more applied
catalysis programs in DOE through
ohgoing discussions.

Atomic Physics - Research consistent
with the report "Future Research
Opportunities in Atomic, Molecular, and
Optical Physics® will be maintained. A
new emphasis will be in the ares of
low-temperature plasma physics which

- have the potential of significant

impact on materials processing.

Chemical Energy - All progrem elements
will continue, Synthetic and
mechanistic chemistry of novel
inorganic and organometallic precursors
to advanced materials, which are
important to new cersmics, catalysts, -
semiconductors and other
technologically important materials,
will be enhanced. In addition,
nanoscale synthesis of particles
(quantum dots) and surface clusters,
which may lead to new photovoltaic
materials and new catalysts for the
control of reactions important to
alternative fuels and industrial
chemicals, will be undertaken.

19

Atomic Physfics - Physics research on
plasmag and energetic species
associated with plasmas, including
highty ionized heavy atoms, important
to the advancement of fusion concepts
witl be emphasized. Incressed support
for instrumentation end research at
major user facilities.

Chemical Energy - The two main efforts
under this program sre the catalysis
related research progrem and chemistry
important to development of better ways
to utilize carbonaceous resources such
as natural gas, oil, coal and biomass.
Research {n catalysis is carried out on
homogeneous and heterogeneous systems.
As with the chemical physics progrem,
this research seeks to better
understand the effect of metals that-
are the basis for most catalysts that
are commercially important. Increased
support for instrumentation and
research at major user facilities.
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111. Chemical Sciences (Com'd):

Progrem Activity

evrecncsmanan sennasee

Chemical Engineering - In chemical
engineering sciences, research on
combustion related turbulence end phase
equilibria of complex mixtures,
experimental end theoretical, and )
. physically based predictive models was
protected.  The basic research progrem
on advenced batteries was expanded to
inctude research on aspects of fuel
cells. This research was coordinated
with other appropriate epplied program
elements in DCE.

Chemical Sciences
Research (Cont'd)

.

Analyticel Chemistry - Actinide
separstions research needed to underpin
the development of new processes for
dealing with envirommental and
hazerdous uwestes continued.
Biotechnology related snalytical
research on macromolecules was

" protected. . :

FY 1995

®eoncscnsavnsesacannssesnnn seccscecevns

Chemical Engineering - In chemical
engineering sciences, research on the
theoretical modeling of phase
equilibria end thermophysical
properties related to efficient
processing will be strengthened,
including modeling of turbulent flemes
related to reduction of environment
pollutants in combustion processes,
The edvanced battery research program
uill continue at the FY 1994 level.

. Analytical Chemistry - The chemical

properties and structure of interfaces,
as determined by laser eblatioq, atomic
force microscopy end molecular imaging
of ceramic and other inorganic

materfals, importent to the development
of neu and improved snalytical methods

. and separation techniques uill be

emphasized.

FY 1996

sevsacecssse Sececsscsescencanssconetann

Chemical Engineering - Research in this
area seeks to provide better and more
physically reelistic models for
predicting the thermophysical
properties end physical equilibrium of
complex fluid mixtures end properties
of turbulent corbustion systems. The
edvanced battery research activity
supported under this progrem is on
batteries. for non-sutomotive
applications. It is well coordinated
with the much larger end more epplied
effort supported by the Office of
Energy Efficiency end Renewable Energy
through the Advenced Battery
Consortium. Increased support for .
instrumentation end regsearch at major
user facilities. ‘

Anatytical Chemigtry - This pregrém is
perticulerly important to processes
being developed for remediation of -
contaminated envircrmental systems end
waste. Eophesis in separations science
will be on more efficient separations
processes based on gelective membranes
snd design of molecular systems for
species-specific separations.
Analyticel chemistry research uill
focus on enalyticel setheds that are
more. sensitive and species specific.
The interaction between the separations
science research progrem end DOE's
Environmental Restoration and Wagte
Management Efficient Sepsrations
Program is one example of the
importance of this progrem to
envirommental management progrems.
Just as improvements in meny existing
processes owe their development to
innovations made possible by research
results from this program, SUSTAINABLE
DEVELOPHENT will depend in key ways on
this progrem. Increased support for



.Progrem Activity

Chemical Sci ences
Research (Cont'd)

Chemical Scionces (Cont'd):

Hleavy Element Chemistry - Emphasis was
on solid state heavy element chemistry
related to superconducting materials,
envirormental and hazardous waste
related activities and lanthanide
chemistry, .

flo ectivity.

.......................................

Heavy Element .Chemistry - In the heavy
element chemistry program, the study of
the effect of f-electrons in
superconducting meterials, including
the effects of magnetic fields on
superconducting electrons, important to.
understanding superconductivity in
ectinide end lanthanide mixed metal
oxides witl be enhanced as will
research on actinide chemistry in near
neutral solutions since it is important
to improved understanding of actinide
transport under environmentsl
conditions. -

tio activity.

21

fnstrumentation and resea}ch &t rmojor
user facilities, =

Heavy Element Chemistry - Research witl
focus on development of better ways to
deal with rediosctive materfals with
emphasis on understending the chemical
behavior end migration of actinide
elements under envircnmental conditions
and discovering better ways to remove
them from contaminated environmental
sites or radioactive wastes. Increased
support for instrumentation and
research at major user facilities,

PARTHERSHNIP FOR HEW GENERATVION VEHICLES
(PHGY) - A major goal of the PNGY {8
the design of new internat combustion
engines with improved efficiencies end
reduced emissions. This requires
better combustion moedels. The main
stumbling block is coupling combustion
chenistry with fluid dynamics.
Experimental and theoretical research
in chemical physics on mechanisms and
dynamicas of combustion reections .
coupled uith research on turbulent
combustion gystems under chemical
engineering sciences will addresg this
need. In sddition, catalysis research
aimed at improving the removal of .
onides of nitrogen from the exhsust of
tean burn engines will be carried out

under the chemical energy program.



i1, Chemical Sciences (Cont'd):

Program Activity

....................

Chemical Sciences
Research (Cont'd)

Mo sctivity.

INVESTHENT:

v

Prtwldéd funding for advenced materials.

end processing ectivities included in
the President's FY 1994 Economic
Investment Peckage. .

Funding in the amount of $2,374,000 and
879,000 has been transferred to the
SBIR program and the STTR program,
respectively. . )

$ 104,083

No- activity.

INVESTHENT:

Provides funding for continuation of
advanced materials end processing
activities included in the President's
FY 1994 Economic Investment Package.

funding in the amount of $3,149,000 and
$157,500 has been budgeted for the SBIR

program and the STIR program,
respectively.

$ 105,821

22

ENVIRONMENTAL TECHNOLOGY PARTMERSHIPS -
Research to be carried out under the.
ENVIRONMENTAL TECHNOLOGY PARTHERSHIPS
uill be related to techrnologies in the
arecas of avoidance or prevention,
remediation eand monitoring and
assessment. Research {n solsr
photoconversion will underpin
development of more practicel devices.
The research on sdvenced batteries for
non-automotive epplications is.closely
related to both thig effort and fuel
cells related research. All contribute.
to technologies thet would avoid
production of envirommentelly hazardous
substances. Catalysis research is
broadly applicsble to both avoidance
and remediation technologies. . It will
impact energy intensive industries, '
particulsrly petroleum refining end
chemical and allied products.
Separations and actinide chemistry ere
essential to development of remediation
technologies for remediation of
redioactive wastes. Research in
analytical chemistry has and witl -
continue to result in novel
technotogies for monitoring and
assessment.

INVESTHENT:

Provides funding for continuation of
advenced materials end processing
activities included in the President's
FY 1994 Economic lnwestment Packege.

funding in the amount of 33,631,000 and
$272,000 has been budgeted for the SBIR
program and the STTR program,

respectively.

$ 118,251



Program Activity

....................

facilities
Operations

Chemical Sclences (Cont'd):

Support was provided to msjor user
facilities which_are availsble to the
entire scientific community. The
fecilities continued to operate at the
level set in FY 1993 adjusted for
inflation. Improvements in safety,
management, end operations at the
facilities were continued. Increasing
requirements in quality assurance and

. conduct of operations were addressed to

the extent possible. (For more detail
on Facilities Cperations see the Major

. User Fecilities section following the

Construction section).
EPACT:

EPACY Sectfon 2203(a)(2(a) “Supporting
Research end Technical Analysis®:

Provided funds for operation of user
fecilities to provide special
scientific and research capabilities to
gerve the research needs of the
Hatfon's unfversities, industry,
privete laboratories, Federal
laboratories, and others.

INVESTIENT:

Provided funding for advanced materials
and processing activities included in
the President's FY 1994 Economic.
Investment Package.

Support fs provided to mmjor user
facilities which are available to the
entire scientific community. The
facilities will continue to operate at
epproximately the level set in.FY 1994,

Improvements in safety, management, and

operations at the facilities will be
continued. Increasing requirements in
qusl ity assurance and conduct of
operations will be addressed to the
extent possible.” (For more detail on
Facilities Operations see the Major
User Facilities section fotlowing the
Construction section). )

EPACT:

EPACT Section 2203(a)(2)(a) "Supporting
Research and Technical Analysis®:

Provides funds for operation of user
facilities to provide special
scientific and research cspabilities to
gserve the research needs of the
Matfon's universities, industry,
private laboratories, Federal
laboratories, and others.

IHVESTMENT :

Provides funding for continuation of
edvanced materials and processing
activities included in the President's
FY 1994 Economic Investment Package.

Enhanced support is provided to major |
user facilities which are available to
the entire scientific community.
Improvements in safety, management, and
operations at the facilities will be
continued. . Increasing requirements in
quality assurance and conduct of
operations will be gddressed to the
extent possible. (For more detail on
Facilities Operations see the Major
User Facilities section following the

Construction section).

EPACT:

.

EPACT Section 2203(8)(2)(a) “Supporting

Research and Technical Analysis®:

Provides funds for cperation of user

facilities to provide special

scientific end research capebilities to

serve the research needs of the

Nation's universities, industry, .

private laboratories, Federal . ,
laboratories, and others.

THVESTMENT:

Provides funding for continuation of
advenced materials and processing
activities included in the Pregident's
FY 1994 Economic Investment.Package.
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DEPARTMENTY OF EMERGY
FY 1996 CONGRESSIONAL BUDGET REQUESY '
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT A . b
(dollars in thousands)

KEY ACTIVITY SUMMARY
v . BASIC ENERGY SCIEWCES
‘Preface: Englneering end Geosclences

This subprogrem {s responsible for the support of DOE's pr!ncipul strategic research ectivities in the engineering end geosclences disctplines at
DOE laboratorice and the Hetion's ecademic institutions which support the full spectrum of DOE missions. The research contributes to the
scientific underpimning for the technology pipeline leeding to SUSTAINABLE DEVELOPMENT. The areas of particular concern are: pollution N
avoidence, control, end remedistion; increased energy efficiency; and assuring future energy supplies. Research outcomes include improved
menufecturing, increased reserves of domestic natural gas snd oil, improved envirenmental remedistion, lower cost of energy production end
distribution, and the addition of new highly skilled persormel to the Mation's work force. These deliversbles all contribute to the foundation
for @ susta!nable economy which I8 wise use of resources. The subprogram emphasizes research activities by individual investigators end small
interdisciplinary teams at the national laboratories and Universities.. An increasing fraction of the effort in this subprogrem features joint
reseerch projects involving partnerships between Nationat Laboratories, universities end industry, msking the resources of the Goverrment more
productive end more responsive to its citizens and businesses. Thig subprogram will have ‘an uaportant role in the new initiative on
EXVIRONMENTAL TECHNOLOGY PARTNERSHIPS. .

' 'Enslneerim research serves ss @ condult betueen basic science and epplicutlons-or‘lented research end development with the goals of malnteining

leadership in engineering end stimulating sustainable job grouth vhile protecting the environment. The engineering ectivity alms are (1) to
improve and advence our knowledge of processes underlying current engineering practice, and (2) to expand the store of fundamentel concepts for
solving anticipated and unforeseen engineering problems in energy technologies. Peer-reviewed topics eddressed include fundsmentals importent to
increasing energy efficfency, to identifying potential sustainable new energy production and util{ization processes, to edvanced manufecturing
science, end to mainteining high envirormental standards. Exsmples include multiphase flows (important to energy production end to waste :
menggement), instrumentation end control systems (important to intelligent systems for materisl processing and synthesis of high quality
marwfactured products, end for bioprocessing of fuels and energy-related wastes), and issues such as religbility end useful life prediction of
eging energy production and distribution systems (lmportant for economy, safety and environmental consideratiom). Recent activities emphasize
increasingly the investment in humen resources. . i

Geosciences resesrch provldes the foundation for environmentally scund, efficient, and economic use of the Earth's energy resources. 'lt also

provides the scientific basfs for .improved and innovative envirormentsl remed!ation technologies. The Geosciences goals are to: (1) develop new

date and concepts to improve our predictive understending of natural processes which control the origin end distribution of energy-related

rescurces, and (2) incorporate these date end concepts into a framework for snticipstion of the impact of human endesvors on natural processes

and the erwvironment. Progremmetic emphasis s on natural and conteminated fluids flowing in, end interacting with, porous end fractured geologic

media. Underlying principles end phenomena are of broad and general epplicability to: geologic disposal of redGoactwe end hazaerdous uaste; o ‘
geothermal energy utilizetion; improved recovery of oil snd gas; remedial action at contaminated sites; and in situ processing of coal and oil J
shale resources. The theme of common processes in natural and anthropogenic phenomena, though active over quite disparate spatial end temporal :
scales, provides a sound foundation for the development and implementation of energy end envirommental policies,

yL!
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Summary Table: Engineering and Geosciences

Progrem Activity

[ L L L L e R X R R Y

Engineering Research................'.........'.....

. Geosciences ReSearch..c.ceeercceccccareesccoacace

Total, Engineering and Geosciences

Argonne Natfonal Lab (East) .....cccceccvcenncnnes
Brookhaven Natfonal Leb ......cccevncveececeaccnss
1dsho Hational Engineering Lab ......cvcceennncns
Lawrence Berkeley Lab ....cccvcvvecccnccceancncsns
Lawrence Livermore Nationsl Lab ......ccc000eeene
Los Alamos Natfonal Laboratory ......iceeeccececes
Oak Ridge National Lab ......ccvceveesecaccacence
Pacific Northwest Lab .....ccoceecsconccnnsnasss
Sandis National Laboratorfes .........cccc0euue.e
ALl Other ..cccecreccscsnsnscecsesccanssancacasas

Tota!l, Engineering and Geosclences -

Laboratory and Facility Funding Teble: Engineering and Geosclences
Y

s 35,537

FY 1995
Adjusted

...........

s 39,953

n
n
n
n
fn
n
n
n
11
]

575
420

1,978

1,275
850

“ 1,025
2,250

600

1,000

...........

s 39,953
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$ 4,108
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Program Activity

_ Engineering and
Geosciences

activity Descriptions: (New BA in thousands of dollars)

Englneering Research Studies of sping and its mitigation in

energy related structures continued,
with gpecial attention being paid to &
better understending of the effects of
advenced materials processing on the
eventual mechanical properties and
performance of the structural
components. A statistical model of
sea-wave induced motion of offshore
structures has been developed for use
fn fatigue end aging studies. Those
studies include the spplication of
advences in the theories of dynamical
systems to modeling the aging of
structures. The search for simplified,
but realistic models of complex
processes such as fluid-flow induced
vibrations in heat exchangers and
chemically driven pattern formation
continued., Conditions for maintaining
the stabitity and effectiveness of
liquid films for repid hest removal are
under study. Support through
predoctoral fellowships was provided
for research on advanced manufacturing

" gerving as sn investment in humen’
' resources.

in the area of control systems and -
fnstrurentation, under the Advanced
Materials end Processing activities,
there is gn increasing research effort
on sppropriate instrumentation,
diagnostics, end relevant process
control methods. Studies of
propegation of solitons in fiber
optics, a means for enhancing
information transfer rates, are
proceeding as is research on high
critical temperature superconducting
devices. Forty industrial firms use
chemical process control software

In mechanical sciences, support is
meintained for peer reviewed resecarch
on edvanced manufacturing technologies,
providing for the maintenance of

.predoctoral fellowships addressing

basic energy-related probtems in
integrated manufacturing. The first
group of 12 fellows will greduate from
this program. Research on multiphase
flows will continue, as will work on
new concepts in radiative heat
trensfer. further improvements in
understending causes and evolution of
damege in and subsequent failure of
structures aré pursued, Special

.attention is paid to the effects of.

periocdic and random thermomechenical
loedings on the longevity of energy
related structures. Researchers are
strongly encouraged to extend their
contacts with industry end thereby
enhance technology transfer.

Studies in the area of control systems
end ingtrumentation continue with the
development of diagnostics and
instrumentation for sustainable
asdvenced materials processing, and for
bioprocessing of fuels and energy
related wastes. Further effort is
exerted in the general fietd of

intel ligent machines, and in particular
use of video signals will be explored
for the control and precise positioning
of end effectors on robotic arms.
Research on novel approaches to
measuring properties of fluid mixtures

In méhanical sciences, effort on

understanding the formation of foams
and their motion will continue.
Hixtures of ofl and gas will ‘form"
foams. The motion of such foams In a
porous medium, 8 typical oil and gas
wetl environment, differs from the
trensport of stretified ofl ond ges.
gfficient exploitation of & well mt .
taeke thogse differences into account.
thirty-six three-year sdvenced
manufecturing predoctoral fellowships
will be supported. Work on the
behavior of suspensions and slurries
importent to industrial processes snd
fossil energy trensport will be
supported. Studies of the
hydrodynamica of mixing in the boundary
(ayer witl proceed, This advenced
experimental and ‘theoretical study
should eventually help with -
understanding the pollutant dispergion
in the lower atmosphere. Studies uill
proceed on the flou of thin liquid

films in heat transfer systems.

The effort in the srea of controf
systems will include further expangion
of interactions with industry aiming et

- trensferring the basic knowledge to

practical epplications. Of special
interest are interacting autonomous
systems, and reconfigurable systems
which can adapt to cherging tasks and
enviromments. The interface between
biology and chemical process control
will continue to strengthen, aiming at
improving the practicality and economic
visbility of biological processes in
industrial and environmental



111, Engineering and Geoscieﬁces (Cont'd): -

Progrem Activity

Engineering Research
(Cont'd)

" dollars per year.

. computing systems.

* on goft substrates.
“for the University-fiational Lsboratory

developed under this program, saving
individual companies millions of
Chemical process
engineering research is increasingly
directed toward bicprocessing problems.
Topics in sutonomous intelligent:
machineg included related issues in the
fundsmentals of advanced manufacturing
and agile manufacturing such ss .
research on heterogeneous distributed
A novel mobile
pletform which combines rotation with
trenslatory motion eroused industrial
interest. and received the much sought

after IR100 eward.

Ho ectivity.

In engineering dsts and enalysis,
research continued on traensport of
energy through rendom media,
contributing smong other things to
improved models of cloud cover in
global climate studies. Concepts from
the field of serodynamics are applied
to new ways of depositing hard coatings
Support continued

colleborative research on plasms
processing of materials., Possible
direct communication paths among
wmembers of bacterial colonies are
studied together with the effect such

N

such as environmentally sound
refrigerents continues. :

Ho activiiy.

Peer-reviewed research topics in
engineering data and analysis include
charecterization of mixtures of fluids
important to secondary and tertiary oil
recovery, novel approaches to a better
understanding of turbulent flows, and
extension of wethods for modeling
hysteresis in a wide range of
engineering systems. Theories of wave
propagation in nonuniform media will be
epplied to improving the design methods
for nonimaging optical systems, such as
solar cotlectors, area illumination
systems, and various related consumer
products. Hon-linear methods for

applications, e.g., contributing to
SUSTAINABLE DEVELOPMENT by the
production of smino acids by
fermentation, coal and oil
beneficiation, and reduction of
envirommental demsge.

A new ENVIRONKENTAL TECHKOLOGY
PARTHERSHIPS inftiative in engineering
research will stress development of
basic information used in advenced
merufacturing and processing. The
cbjective i to insure that sdvenced
wagte minimization and control
technologies rest on @ sound
foundstion. The inftiative wuitl bufld
on the strong existing programs in
wechanical sciences, control systems,
end engineering enalysis.

Regearch in engineering data end
snatlysis will continue support for the
‘thermochemical data needed for the
separation of aquecus-hydrocarbon
mixtures, information that is needed
for industrial processes end for
envirommental cleanup. Advences in the
theory of non-linear systems will be
used to obtain simplified, but

real istic representations of complex
natural phenomena such as the seemingly
chaotic changes in river flow rates and
water levels in lakes. Studies of
enzyme activity in organic solvents and
at liquid-liquid interfaces will



. Engineering and Geosciences (Cont'd)}-

Progrem Activity

poths may have on adsptive control
systems for bicprocessing. A joint
University-Kationsl Leboratory project
continued to cherecterize the
rheological end trensport properties of
dense suspensions alongside related
individusl research projects.

" Ytitizetion of DOE. experimental and
computational facilities by outside
engineering researchers §s strongly
encouraged. -Fundamental research on
the response of bubbles in water to
sound excitetion has ted to novel
medical diagnostic techniques. A joint
project uith NASA s contributing to
innovative engineering education in
HBCUs.

Eng ineer{ ng Research
(Cont'd)

EPACT:

EPACT Section 2202 ‘
"National Advenced Hanufacturing
Technologies Initiative":

‘ The Besic Energy Sciences progrem
conducted research related to the goals
of EPACT in the srea of advanced
manufacturing technologies.

THVESTMENT:

Provided funding for edvanced materisls
and processing activities included in
the Pregident's FY 1994 Economic
investment Packege.

Funding in the amount of $241,000 and
$8,000 has been transferred to the SBIR
program and the STTR program,
regpectively.

$ 16,214

control of chaos in manufacturing
processes will be exploited.

EPACT:

EPACT Section 2202
"iiational Advanced Marnufacturing
Technologies Initiative:®

The Basic Energy Sciences program
conducts research related to the goals
of EPACT in the area of edvanced
manufacturing technologies.

IHVESTHENT <

Provides funding for continuation of
advanced materials and processing
activities included in the President's
FY 1994 Economic Investment Peckage.

Funding in the amount of $322,000 end
$16,000 has been budgeted for the SBIR

progrem and the STTR progrem,
respectively. ‘.

$ 16,622

2%

provide basic information.for the .
design of future bioreactors to be used
in the conversion, e.g., liguefaction
of coal in the Fossil Energy program.

EPACT: ;
EPACT Section 2202

"ational Advanced Maonufecturing
Technologies Initiative:®

"The Basic Energy Scliences program

condurts research related to the goals
of EPACT in the ares of advenced
manufecturing technologies.

IHYVESTIENT:

Provides funding for continusticn of
edvanced materiele end processing
activities included in the President's
FY 1994 Economic Investment Package.

funding in the smount of $368,000 end
$27,600 has been budgeted for the SBIR
progrem end the STTR program,
respectively. :

$ 18,402



111. Engineering and Geosclences (Cont'd):

Progfam Activity

Geosciences Research

Hineral-Fluid Interactions - Availsble
funds provided for a strong continuing
research program on mineral-fluid
interactions. Research emphasizes the
use of advenced instrumentation and
cepabilities for time-and
space-resolved studies of mineral
reactions in the presence of geologic
fluids. Use of synchrotron radiation
facilities at Stanford and Brookhaven
ere providing a base for future use of
new cepabilities at the 6-7 Gev
Synchrotron Rediation Source.
Instrunmentation of @ beam-line at the
Advanced Photon Source is being
provided vis a research consortium in
pertnership with the National Science
Foundst fon. .

" Scfentific Drilling - The Interagency

Continental Scientific Drilling Program
continued to evolve to a broader
research program involving the dynemics
of continental systems. The theme of
the cooperative, interagency (NSF,
USGS, DOE) effort is to develop
spproaches which better integrate
geologic and geophysical studies to
treat dynamics aspects of continentat
evolution as a whole, rather than.as 8
collection of disparste disciplinary
efforts. Research themes included
effects of catastrophic events, such as
meteorite impacts, on the face of the
earth, potential volcenic events, and
earthquakes in addition to ongoing
studies bearing on energy resources.

P T T R TR T P L T X R

Hineral-fFluid Interactions - The
appropriation provides for maintenance
of en effective research program on

basic rock, minerat and fluid
~ properties. Program support of

beam-line instrumentation at the
6-7 GeV Synchrotron Radiation Source
uill continue, as will use of
synchrotron radiation facilities st
Staenford and Brookhaven to study

- mineral-fluid reactions at the at the

atomic and molecular scale. The level
of effort in studies related to solar
physics, soler-terrestrial
interactions, and research directed
toward developing and understanding of

high-pressure-high temperature geologic

processes uill be reduced.

Scientific Drilling. - Dritling
activities under the Continental
Scientific Orilling Program will be
reduced to provide support for
gite-characterization studies needed
for future interagency scientific

“drilling projects. Current interagency

projects which involve proposed
scientific drilling at the Great
Bashamas Banks, atong the San Andreas
Feult zone, and the Chixchulub Impact
crater in Mexico, end in southern

California are being studied in the
.pre-dritling.mode. The U.S. .
Continental Scientific Dritling Program

is becoming 8 part of en international
scientific drilling progrem reflecting
fnterest and commitment expressed in
international scientific conferences
during 1993 and 1994.

79

Hineral-Fluid Interactions - The
request provides for a continued,
strong research program in
mireral-fluid intersctions at the
atomic end molecular scale. The
research will emphasize integration of
numerical and computationsi modeling of
reactions with data derived from
edvanced chemical charecterization

of reacting mineral surfaces. Research
effort will expend to use the 6-7 GeV
Synchrotron Radiation Source in
addition to synchrotron facilities at
Stanford, Brookhaven, and Berkeley.
Expanded effort is expected in
developing ways and meens to use
information obtained at the atomistic
gcale in larger scale problems.

Scientific Drilling - The reguest will
provide for continued participation in
the interagency continental scientific
dritting progrem including & new

- international component led by HSF. 4

Hew efforts in the U.S. progrem witl
take full edventage of core znd samples
obtained in previcus scientific
drilling efforts to garner further
geophysical snd geochemicsl
information. There will be continued -
emphasis on broad-based studies which
use scientific dritling as an
esgential, but not sole, tool. in
obtaining basic {nformation regarding
the dynamic response of the earth's
continental crust enthropogenic and
natural processes.



1ii. Enpineering and Geoscliences (Cont'd):

Program Activity

Geosciences Regearch Geophyﬂcal imeging - Special mpho;ais

(Cont'd)

‘for natural ges resources.

was given to cross-cutting besic
research which provided neu knowledge
on the origin, migration, and
entrapment of hydrocarbons in the
context of exploration and production
#uch of
this regearch wss carried out at
univergities and leboratories involving
direct colleboration with industry via
industry-funded consortia. Research
focus was on fundemental aspects of
subsurface fluid flow, including

detection end characterization, end it ‘

{nvolves model ing supported by direct
field observations. Though focused on
ofl and gas issues, common aspects of
the in situ processes can also shed
Light on issues related to migration of
conteminated ground water.

Environmental Geophysics - Availeble .
funds provided for a continued strong
program directed toward providing basic
scientific dats needed for prediction
of the interaction of rocks, minerals
and fluids with contaminants under
conditions found in the earth's shallow
crust. Characterization of potential
disposel sites for radioactive and
chemical wastes rests heavily on
non-penetrative geophysical .
interrogation, @ theme in the research
prograx dealing with geophysical
imaging. Basic research in mineralogy

snd geochemistry provides knowledge on .

the geologic stability of engineered
hosts for long-term isolation of toxic
end hezardous constituents from :
menkind.,

Geophysical Imsging - The progrem °
continues to maintain a vigorous effort
in geophysical imaging. and enalysis of
fluid trensport in geologic media.

approaches form the core of the
geophysical imaging progrem. Research
which involves research support of
university and DOE leboratory programs
tthich involve participation of industry
in research consortia continues es @
significant part of the progrem.
Industry, participation in research will
be increased under the Advanced

Computational Technology Initistive of -

the Domestic Gas and Qil Initistive
through joint DOE Lasboratory-Industry .
research projects on geophysical
fdentification and characterization of
ges snd oil reservoirs.

Environmental Geophysics - The
eppropriation provides for a continuing
research program in geophysics which
bears on non-penetrative .
charecterization of current and
potential sites for disposal of
hazardous and.radiocactive wastes.
effort is complemented by & strong
research progrem in geochemistry erd

This

~ mineralogy which provides informstion

needed fn predicting the consequences
end effects of redioactive and

‘hazardous waste disposal in the

geologic envirorment. 1t is expected
that seme of the geophysical research

will ghift to improved definition of

basic research needs associated with
monitoring active and closed waste
disposal sites.

A0

r .

Seismic end electromagnetic methods or

Geophysical imeging - The request
provides for a strong resesrch program
in using geophysicel imeging

-techniques to determine the scale and

nature of spatial heterogeneities in
porous and fractured rocks of the
earth's crust. The methods and
techniques will stem from collgborative
research in universities, DOE '
lsboratories, and industry. They -
represent o core cepebility necessary
to characterize the depths of the esrth
to deal with issues related to more
efficient end effective use of the
Netion's energy rescurces. An {mproved
level of understending of spatial.
heterogeneity s importent in
development end use of modeling of
subsurface fluid transport in energy
resource reservoirs.

‘Envirommtal Geophysics - The request

strengthens a program emphasizing
high-resolution geophysical imaging
techniques for characterizing
conteminated sites. The combinstion of
electromagnetic and seismic methods in
new spproaches provides & foundation
for simultaneous snalysis of the data,
uith a resultant improved reliability
of the interpretation. This -
integration witl form the basis for
definition of an effective monitoring
technique for waste sites. Although
developed with en emphasis on
near-surface geologic medie, it is .
expected that the basic epproach will
be reedily edapteble to deep-seated

problems and issues of importantance in

"$inding hidden energy resources.



Program Aétlvlty

....................

Engineering and Geoscﬁences‘ (Cont'd):

Geosciences Résearch Fundamental Properties - Acquisition of

(Cont'd)

fundamental data on transport processes
in the geologic milieu continued to be
a8 core program component. Kinetic,

". thermodynamic, end transport data on

reactions of minerals with natural or
contaminated fluids is the base in
assessing potential for release, or
capture, of hazardous snd toxic
constituents which are presently in the
geologic environment.

SUSTAINABLE DEVELOPMENT - DOE
laboratory researchers continued to
take advantage of opportunities for
close coupling of basic/applied
research at the operating level.
interaction of university, DOE
\aboratory, and industry researchers is

" increasing and is reflected in - °

multi-institutional research projects.
Both of these themes are leading to
improved transfer of ideas, data, and
concepts to those fnvolved with spplied
research and development.

No activity.

fundamental Properties - Research

" supports acquiring fundamentsl data

relevant to reactions in porous and
fractured rocks of the earth's upper
crust. Program emphasis is on ]
low- temperature reaction of rocks end
minerals with ground water,
hydrocarbons, geothermal fluids, and
contaminated ground water.

' SUSTAINABLE DEVELOPHENT - Use of basic

knowledge from the research program to
strengthen the Nation's economic

‘position through rapid dissemination of
" knomledge is an underlying theme of the

program. We continue to explore
alternative methods to foster greater
fnteraction with industry researchers
and continue support of university, DOE
laboratory, and Industry consortia.
through competitive research proposals.

No activity.

3\

Fundamental Properties - The research

effort emphasizes fundamentat
thermodynamic, kinetic, and transport
data on rocks, minerals and geologic -
fluids which are essential in
predicting behavior of natural and
perturbed systems. [t is expected that
the program element concerned with -
isotope geochemistry will emphasize
isotopic tracers of geochemical
processes,

SUSTAINABLE DEVELOPMENT - The research
program deals with both the origin snd
distribution of energy resources, and
the disposal of associated wastes in
geologic medfas. Thus, the research
program provides information needed by -
policy makers in devising ways end
means to satisfy current energy,.
economic, and. envirormental needs while
insuring the means to provide for |
future needs in these areas.

ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS -
Geosciences research will support a new
initiative fn ENVIRONMENTAL TECHNOLOGY
PARTNERSHIPS emphasizing fundemental
knowtedge requirements needed to
develop new and innovative geophysical
and geochemical techniques for in gitu
measurement and monitoring of flow and

" interaction of fluids, rocks and sofls.

The goal is to insure that the new
techniques sre soundly beased and
provide information which can be used
to predict overall system behavior.
Research participants will be from
industry, academia, and federal
laboratories.



. Progrem Activity

,Geosciencea Research
(Cont'd)

Engineering and
Geosciences -

Engineering end Geosclences (Cont'd):

INVESTHENT:
Provided funding for advanced materials

.and processing sctivities included-in

the Pregident's FY 1994 Economic-
Investment Package.

funding in the emount of $287,000 end
$10,000 has been transferred to the
SBIR program and the STTR program,

- respectively.

-'$ 35,537

INVESTHENT:

Provides funding for continuation of
advanced materials and processing
activities included in the President’s
FY 1994 Economic Investment Package.

Funding in the amount of $381,600 end
$19,000 has been budgeted for the SBIR
program and the STTR program,
respectively.

$ 19,423

INVESTHENT :

Provides funding for continuation of
advanced materials and processing
activities included in the President's
fY. 1994 Economic Investment Package.

Funding in the amount of $434,000. and
$33,000 has been budgeted for the SBIR
program end the STTR program,
respectively.

$ 21,551
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- i .~ DEPARTMENT OF ENERGY
: FY 1996 CONGRESSIONAL BUDGET REQUEST
) . ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
* . (doltars in thousands) ) -

" KEY ACTIVITY SUMMARY

BASIC ENERGY SCIENMCES

i

1. Preface: Advanced Energy Projects : : o . | .

" The Advanced Energy Projects (AEP) subprogram provides support to establish the feasibility of novel, energy related ideas. The ideas can be’
stimulated in many ways, but usually arise from advances in basic research or from novel exploratory energy concepts that do not readily fit into

" an existing program-area. The AEP subprogram spans the Department's energy mission. The high risk associated with an AEP project is properly
balanced by a high payoff for the Nation's energy posture if the project is successful. The payoff will include concepts that advance
Departmental research and development initiatives. Projects are typically supported at a tevel of $300,000 per year for a period of three years.
Although funding profiles can vary among projects in the AEP subprogram, the three year budget period is. considered the maximum. Following AEP )
support, it is expected that each concept will be sufficiently established end, if promising, will attract further funding from other sources to
realize its full potential. The AEP subprogram does not support either ongoing, evolutionary research or large scale demonstration projects.
Projects are selected on the besis of proposals submitted by universities, ‘industrial organizations, non-profit research institutions or private
individuals. The AEP subprogram also considers ideas or concepts submitted by researchers st national laboratories. tqual consideration is
given to atl submissions. The AEP subprogrem will have a role in the new initiative for ENVIRONMENTAL TECHNCLOGY PARTNERSHIPS. '

IT. A. Summary Table: Advmced Energy .Projects:

FY 1994 FY 1995 FY 1996

. Progrem Activity Adjusted Adjusted Request $ Chenge
Rdvanced Energy Projects..-...........,....:....‘. $ 10,697 3 10,811 ¢ 12,026 3 1,215
Total, Advenced Energy Projects $ 10,697 $ 10,811 $ 12,026 $ - 1,215

. . ==mEsRsEIEs sSEEsS==soos f—3-2 2232 ¢ 3¢ SRS SmzoThs

11. B. Laboratory and Facility Funding Table: Advanced Energy Projects

’ Argonne Natfonal Lab (East) .......ccavvvevvcnees s 1,358 $ 282 $ 300 s 18
Lawrence Berkeley Lab ......ccvvvvvcvecccnconnans 528 750 630 -120

Los Alamos National Laboratory ..... ressscaes 735 380 380 0

© Oak Ridge National Lab ....ccccervrerancencencans m 0 ) 0
Lawrence Livermore National Leb .......cccvuenne . 1,345 1,331 1,024 -307
National Renewable Energy Lab .......ccccceenenn . 725 1,362 1,150 =212
ALL Other ....iiiiiniinnreacrcraroncanecnancsenns 5,235 6,706 8,542 1,836
Total, Advanced Eriergy Projects $ 10,697 $ 10,811 $ 12,026 $ 1,215
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1it. Activity Descriptions: (New BA in thousands of dotlars)

Program Activity -

...................

Advenced Energy
Projects

Advenced Energy
Projects

Provided funda to explore the
feagibility of a sufficient mumber of
new concepts that could contribute to
the Hation's energy economy. Funds
were also evailable to continue and
comptete existing projects as planned.
These projects included the exploration
of rencwsble polymers from plant
sources of monomers, solar o
detoxification of aguatic systems with
porous photocatslysts and ultrafast
molecular electronic devices.

" Subprogram activities were coordinated

with DOE technology development

.programs to identify emerging areas of

mutual interest. Research was
emphasized in high-leverage ereas
uithin the Department‘s energy mission
such 88 new epproaches for producing

slternate feedstocks and fuel and novel

processing techniques of advanced

materials for energy conversion, energy

generation, or transportation.

Ho activity.

TNVESTMENT:

Provided funding for edvanced materials
and processing activities included in
the President's FY 1994 Economic
Investment Packege. :

funding in the amount of $159,000 and
$5,000 has been transferred to the SBIR
program and the STTR progrem,
respectively.

Provides funds to initiate seven to ten
new projects. It i3 expected that
these projects would emphasize new
areas of opportunity for the
Department. Areas viewed as promising
include smart materials, cstalytic
antibodies, self-reinforcing materials,
thermoelectric materials for heating
and refrigeretion, "clean" alternstives
for cars, and alternate methods for
removal of metals from coal. Existing
projects in the portfolio will be
continued toward completion, provided
they remain promising. Subprogrem
activities will continue to be
coordinated with the Department's
technotogy development programs to
fdentify areas of mutual benefit.

Ho sctivity.

THVESTHENT:

Provides funding for continugtion of .
sdvenced materials and processing
sctivities included in the President’s
FY 1994 Economic Investment Package.

Funding in the amount of $212,000 and
$10,600 hes been budgeted for the SBIR
program and the STTR program,
respectively.

3¢

pProvides funds to initiate about ten
projects. Emphasis witl be pleced on
concepts in new ereas of opportunity
for the Department, such as SUSTAINABLE
“ENERGY DEVELOPMENT. Candidate topicel
arees for support include clean energy
production through unusual or untried
methods, such as & hest-to-electricity
conversion process, called
thermophotovoltaics; energy efficient
methods for refrigeration that do not
use harmful- chemical compourdis; end
methods which could lead to the
development of new materials for energy
use. Funds are olso availsble to
continue existing projects toward
complet ion, provided they remsin
promising. Those projects include two
unusual methods for cooling, msgnetic
end thermoelectric processes; unique
energy conservation techniques; and
.innovative processes for energy
applications.

Several ENYIRONMENTAL TECHMNOLOGY
PARTHERSHIPS with industry will be
initiated to explore new methods that
are energy-efficient and
environmental ly benign,

HIVESTHERT

Provides funding for continuation of
edvanced materiels and processing
activities included in the President's
FY 1994 Economic Investment Packege. -

Funding in the amount of $240,500 and .
$18,000 has been budgeted for the SBIR
program and the STTR program,
respectively.
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111, Advanced Enerdy Projects (Cont'd):

Program Activity FY 1994 FY 1995 . - FY 1996
Advanced Energy ) . ) . )

Projects (Cont'd) $ 10,697 $ 10,811 $ 12,026
dvanced Energy ' - ' '
Projects ’ v $ 10,697 : $ 10,811 : $ 12,026
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DEPARTMERT OF ENERGY
FY 1996 COMGRESSIONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOCPMENT
’ (dollars in thousands)
KEY ACTIVITY SUMMARY
BASIC EWERGY SCIENCES

Preface: Energy Bfoscliences

HYhe mission of the Energy Biosciences subprogram is to' providé the gclentific foundation for the use of biological systems to address the

Hation's energy-related goals. The biological systems studied are primarily plants and microorganisms that sre intimately associated mith solar
energy cepture end the conversion of atmospheric carbon into bulk chemicals and potentisl fuels. Plants and microbes also offer enormous
metabolic capsbilities that ere potentiatly useful for such energy related activities as the recovery and benefection of fossil fuels, the
adaptation to dremstically affect efficient industrial processes and products, and the prevention and remedistion of contaminated enviromments.

The progremmatic mission of Energy Biosciences has three main components. One of the major objectives is to provide the fundamental research
base essential to the Department’s technology progreams. This effort is coordinated through numerous joint planning activities and the BioEnergy
Coordinating Comnittee. As an exemple of interaction in 1994, e jointly sponsored workshop was orgenized by Energy Biosciences end an
Envirormental Restoration program unit on determining the basic and applied research needs relseting to the use of ptents in bioremediation.
Another component includes research activities that while not directly supporting current specific technology programs, offer much promige to
develop radically new technologies end strategies to aid the Department in fulfilling it's mission. An exemple of this relates to the
enhancement of cerbohydrate structural research where many new insights are being gained sbout polysaccharides which are sbundant end valuable
resources. The last component is to support the infrestructure needed to carry out biological research. These activities include the :
development end maintenance of databases and new technologies and various essential training efforts. These activities are frequently
multisgency supported. The formal and informal coordinetion between agencies allows each agency to-support those components that are unique to
each agency's mission while efficiently using resources common to sll biological science research.

The progr'm, due in lirme part to the nature of the scientific disciptines involved, primarily invests in individusl irvestigators who ere eble
to generate new and innovative scientific concepts. An ennuat solicitation for research applications fs open to all components of the Hation's .

‘research corplex. Projects sre selected for support based on the scientific merit as determined by extensive peer review and the potential to

positively impact energy matters. This strategy has been successful in providing & large return as many of the discoveries are readily end
quickly adopted by the commercial sector. )

This subprogram will have & msjor role in the new fnitiative on EW!RONMENML TECHNOLOGY PARTNERSHIPS.

. A." Sumary Tsble: Energy Biosciences

BV 1996 Y 1995 FY 1996
Program Activity . Adjusted Adjusted . Request . $ Chenge
Energy BioBCIEnCeS..uuuuiieeereesennnennnonns veee 8 25,464 $ 27,93 $ 29,53 8 1,598
Total, Energy Biosciences : $  25,46b $ 27,936 $ 295% - % 1,598
-+t 2 -4 434 f 4 {14t 34 -t ¢34 1+ 4+ ¢+ 24 ESEpESzIsIT
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11. 8. Laboratory and Fecility Funding Teble: Energy Biosciences
: FY 1996 FY 1995
Adjusted Estimate
Brookhaven Hatfonel Lab ....ccev.... $ 1,047 $ 1,045
Laurence Berkeley Lab ....cceveeeevenccrencncnnnes 1,122 1,005
Los Alamos Hational Laboratory ......cceeeecenase 131 131
Hational Renewable Energy Lab ..cvvvveeceiencenes 135 . 135
ALU Other cvecuinnneionnorenencsocecassrasinnonns 23,029 25,620
Total, Energy Biosciences $ 25,464 $ 27,936
ECRETESREST R-2-2~>—¢< 234+
1. Activity Descriptions: (Hew BA in thousends of dollers)
Program Activity FY 1996 , FY 1995

Energy Biosciences

The research end treining ectivities
have been maintained uith few changes.
A rurber of new research projects were
inftiasted principally utilizing the
resources cbtained from terminations of
prior projects. Two noteble additions
ware the initiation of new
multidisciplinary research- training
units in plant biochemistry and the
merging of biophysical end traditional
biological epproaches., Preparations

‘ were olso made for research in
phytoremediation by holding 8 research
needs workshop.

Energy Biosciences

Primary Biological Production - The

" importent efforts within the area of
ptimary biological production
conaisting of photosynthesis and other
research related to plent productivity
were maintained. Some exemples of
specific topic sreas included pursulng
the formation of lignin and its role in
plent rigidity.

‘The current program witl waintain

current activities. A few new projects
ore to start in varfous topic areas
including the support of projects that
relote to generating essential
information about how plents sbsorb

- fons and the subsequent manner in which

such sbsorbed items are handled
internally. Other basic science
projects in the numerous topic aress of
the Energy Biosciences progrem scope
ill be initiated that will have a
bearing on technology development of .
energy relationship.

Primary Biological Production - The
importent efforts mithin the ares of
primary biological production
consisting of studying regulation of
plant growth and development and other
key topics will be continued. Included
in this year's effort is the initiation
of basic studies that relate to
phytoremediation.

FY 1996
Request $ Change
$ 1,050 $ 5
1,050 4]
131 0
135 0
27,168 1,548
8 29,534 $ 1,598

EZARERERISR

This period will include meintenance of
activities related to energy topics.
The overall objective i to further
technology development in providing new
means of bioproduction of fuels. and
chemical feedstocks, new techniques for
-using plents and microbes for restoring
polluted sites, snd building the basis
for new biological systems essential
for tomorrou's sustainasble
technologies.

Primary Blological Production - The
ares of primary biological production
comnsists of solar energy conversion,
plant grouth, and development research
on how plent growth is controlled.
HMutants and other technologies will be
ugsed to discern the mechanisms of
growth regulation. This ultimately
includes gaining knouledge ebout how
cell uall formation is controlled, and
bears on not only the structure of cell
walls but also on the ultimate



i,

Program Activity

srsermchonnncnna ccon

Energy sioscie"\cesv
{Cont'd)

Energy Blpscienceo (Cont'd):.

Primary Product Conversion - The
progrem's activities in the metabolic
diversity of microorganisms were
emphasized as well as studies on the
structure of plent cell walls and the
synthesis of other biopolymers.

Biotechnology foundation - The
fnvestigations falling within this
category, such as studies on the
regulation of genetic expression in
plants and microbes as well as other
types of investigations- that help to
provide the basis for new
biotechnologies, were sustained.'

Coordination - The progrem was able to
continue to be en active participant in
the activities esgociated with the
DOE/NSF/USDA Plant Science program.
providing opportunities in research
training and research networking.
Efforts to formulate a joint activity
with NSF regarding microbiological
research were initiated. Joint
technical workshop with another DOE
office on phytoremediation was
convened.

-replace some current projects.

Primary Product Conversion - The
program's activities will continue at
epproximately the fY 1994 (evel.
new projects relating to plant end
microbial biochemistry pathways
including plant cell wall structure and
biosynthesis will be initiated.
Included in this year's effort is the
initiation of basic studies that relste
to phytoremediation.

Biotechnology Foundation - Research

will continue at the FY 1994 level of
effort. 1In addition, new projects
dealing with genetic mechanisms of
plant end urusual microorgsnisms will
That
is, some turnovers will occur.

. Coordination - The program‘éolum to

continue fts participation in the
DOE/NSF/USDA Plant Science program.
Further interactions with NSF on

microbial physiology are planned. The

. program also plans to help initiate and

participate in the Interagency Plant
Science Research Group to provide a
broader participation in plant science
research coordination. .

3%

A few

structure and productlvity of plants 88

a renewable resource.

Primary Product Conversion - The
program focus will be supplemented by
additionatl projects desting with the
biochemistry of plants, including basic
information that will be of interest to
end use by industry, especiatly those
with the objective of SUSTAINABLE
DEVELOPMENT . .

l,

giotechnology Foundation - The progrem

~ focus will be supplemented by projects

designed to support research in plant
and microbiel sciences that effects
techniques and also the treining of
scientists for inclusion In future
biotechnology development. The areas -
to be focused on include microbial -
physiology.

Coordination - The program uill

‘continue to be an active participant in

the DOE/HSF/USDA Plant Science program,
as it will likely hold an open
competition to provide opportunities in
research training snd related
aectivities. The progrem intends to
develop neu sctivities with the NSF
related to training the future
generation of microbial physiologists.



1.

. Program Activity

Energy 8iosclences
(Cont'd)

_training and research networking.

Energy Biosciences (Cont'd):

Infrastructure/Training - The progrem
was eble to continue to support ongoing
activities associated with the
DOE/NSF/USDA Plant Science program '
providing opportunities in research

Two
new ectivities in research training
were added. The program also initiated
a very small activity in conjunction
with NSF to foster graduate training in
microbisl physiology. A small post
doctoral fellowship program was also
continued as was support for Carb8ank,
o database of complex carbohydrate
structures.

Ho activity.

.......................................

infrastructure/Training - The program
plans to continue the commitments
presently in place relating to research
training, research networking, and
database maintenance. The program will
also explore the possibility of

. establishing activities that will lead

to training research professionals with
the necessary interdisciplinary breadth
to address such problems as
phytoremediation.

Mo ectivity.

~

M

Infrastructure/Treining - The program
plans to continue the commitments
presently in place relating to research.
training, research networking, and :
database maintenance. The program wuiti
continue to be an ective participant in

. the DOE/MSF/USDA Plent Science program,

ags it will likely hold an open
competition to provide opportunities in
research training end related )
sctivities. The progrem intends to
develop new activities related to '
training the future generation of
microbial physiologists (currently in
greet demand in all research sectors).
Similarly, ectivities related to
broedening the renge of training
asveilsble to young resesrchers
interested i{n the plent/soil/microbe -
interface will likely be pursued by the
progrem,

The mission of the Energy Biosciences
program is central to the objectives of
the ENVIRONKENTAL TECHHOLOGY
PARTNERSHIP program. Specificolly,
there are a number of topic asreas that
have not received sufficient support to
generate the basic understanding
requisite for the repid and effective

. development of envirormentslly rational

technologies. Among the most critical
topic eress ere: B8rosder and deeper
understending of biochemistry of plant
snd microbial systems that can be used
to generate new environment preserving
products end processes., Attainment of
detailed knowledge on plant sbsorption
and translocation of particular ions
and related chemicals critical for the
developrent of “"phytoremediation® :
technologies. Research on
plant-microbe-soil interactions
likewise of fers great potential in
developing effective and economic



1",
Progrun Activity

Energy Bioaciences
" (Cont'd)

Energy Blosciences (Cont'd):

" INVESTHENT:

, Provided funding for advenced meterisls
- and processing sctivities included in

the President's FY 1994 Economic
Investment Package.

Funding in the amount of $378,000 and
$13,000 has been transferred to the
SBIR program and the SYTR program,
regpectively,

INVESTMENT :

Provides funding for continuation of
sdvanced materisls and processing
activities included in the President's
FY 1994 Economic Investment Package.

Funding {n the amount of $545,000 end
$27,300 has been budgeted for the SBIR
program end the STTR program
respectively.

40

- FY- 1996

secosssscss eevesrncssaccnne csscvnsssacve

clean-up and waste control
technologies. Ascertaining the way in
which plant cell watls (a major
renewable resource derived from
atmospheric C02) are synthesized end
degreded slong with their function.

INVESTMENT ¢

Provides funding for continuatfon of
edvanced materials and processing .
asctivities included in the President's

FY 1994 Economic lnvestment Package.

funding in the smount of $591,000 and
$44,300 has been budgeted for the SBIR
program and the STIR program,
respectively. ’
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DEPARTKEWT OF ENERGY

FY 1996 CONGRESSIOMAL BUDGET REQUEST .

ENERGY SUPPLY, RESEARCH AND DEVELOPHENT . . . '
(dollars in thousands) g )

; - KEY ACTIVITY SUMMARY
' BASIC ENERGY SCIENCES
1. Preface: Applied Hathemnticol Sciences

‘ihe Applied Mathematical Sciences (ANS) subprogram mission is to improve the ability of the Department to solve scientific and engineering
problems which are critical to fts mission, through research end development in and applicetions of advanced mathematicel, computetional, '
computer, and communications sciences and information technologies end, as suthorized, to meet the requirements of the Mgh Performance Computing
Act of 1991. The Office of Scientific Computing, Office of Emergy Research manages thls diverse and forefront ANS subprogrem tthich spans the
spectrum of sctivities from fundemental research to technology development. The AMS subprogram, through the Mathematical, Computstional,
Computer Sciences Research (MCCSR) Activity, supports fundamental research, computational and computer science, and educational programs in
critical areas needed by all DOE program components. The AHS subprogram, through the Advanced Computation, Commmications Research, and
Asscciated Activities (ACCRA) Activity provides lesding edge fnformation technology infrastructure to support researchers funded by the Office of
Energy Research, including implementation of large scale high performance computing system prototypes for computational research, supercomputer
access. for over 4,000 researchers nationwide, the Energy Sciences Network "(ESNet), Hational Information lnfrastructure end industrial technology
activities.

To fulfill this mission, the AMS subprogram seeks to: _ B
o Ensure sccess by energy researchers to continually improve uiathemtica(, computational, and computer aci'eme_technlqués.md methods through
eppropriate investments in basic long range applied mathematics, computational, and computer science research;

o Ensure an adequate supply of appropriately trained computational scientists and engineers to support the scientific research and Energy
Policy Act requirements of the Department, and the national security, and economic competitiveness needs of the United States;

o Ensure the availebility of and continuing improvements to @ mtlomide high performsnce computing, commmnications and information techmlogy
infrastructure which supports the requirements of energy researchers for collaboration and advanced resources; ‘

o Ensure the avo!Alublllty from United States sources of high performance computing hardware snd softuare resources and technology advences
‘which ensble the solution of critical scientific and engineering problems for the Office of Energy Research, the Department of Energy, snd the
WHation;

o Ensure effective industrial {nvolvement in the Office of Energy Research, the effectlve transfer of knouledge and technology in high
performance computing, communications, and information technologies from govérnment-sponsored research to United States industry, and the
effective diffusion of these technologies into energy related epplications.

Because of this mission end the computstionally intensive nature of energy related applications and problems, the Department of Energy, perheps
more then any other agency, depends for its mission accomplishment on advancements in computational techniques and computer and networking
technologies. As a result, DOE has a.long history of computational research and development, with strong industrial and university cooperation.

©  The Department’s Applied Mathematical Sciences subprogram was initiated in the early nineteen fifties at the suggestion of John von Neumann to
enhance understanding of the use of digital computers in nuclear applications. Consequently, the Department has been prominent in maintaining
the United States teadership in high performance computing and communications, in encouraging, and even providing, innovation in HPCC and other
information technologies, and in supporting United States economic, sctennfic and technological competitiveness and productwity through its
entensive use of these technologies and their application in a national information infrastructure.

m



i. Applied Wathémtlcal Sciences (Cont‘d)

The unique contribution and value of the Deportment's AMS subprogram results from the Department’s role as e ploneer in the use of supercomputers
for numerical simulation of complex systems that reduce substantiatly the cost of experimentation and testing and that also reduce the edverse
effects on the environment. Because of this experience, the Department of Energy is playing a major role in the multisgency High Performance
Computing and Communications end the National Information Infrestructure Programs, both in its program initiatives end in progrem msnagement.

- The High Performance Computing Research Centers, at Oak Ridge National Laboratory end Los Alamos National Laboratory, both operate prototype

" computationst systems providing support to approximately eight grand challenge class computational energy projects. The Hational Energy Research
Supercomputer Center at Lawrence Livermore Nanonal Laboratory will begm work to transition a prototype massively parnllel computing system into
a production enviromment. - ,

" Applied Mathemetical Sciences will participaté in the Domestic Watural Gas end Ol Initiative through the Advanced Cuwputntioml Initiotive. The
work will be focused on fundamental research on applied mathematics of seismic phenomena, modeling of reservoir dynamics, flow of gases and
liquids in heterogeneous media, &nd transport of contaminants.

Equally important, as noted ebove, this progrem includes research and development in advanced commnications shich offers to radicolly teensform
the way in which all Americans work. Accordinaly, the Hiational Research snd Educetion Wetwork component of the High Performance Computing end
Communications Program i considered to be the prototype for a nationsl information infrastructure which will improve our sbilities to menage
energy demsnd and will greatly assist in our efforts to reduce our dependence on energy imports through telecounmtlng and other meens that
substitute electronic communications for physical transport of people and goods. : :

This subprogram will hm a major role in the new lnitimtive on ENVIRONMENTAL TECHMOLOGY PARTMNERSHIPS, .-

1. A. Summery Teble: Applied Mathematical Sciences

. Progrem Actlvitf , ' Adjusted Adjusted Request $ Chenge
Nathemstical, Computational, end Cmrputer ' ‘ .
. .Sciences Research $ 49,309 8 52,105 3 52,114 g 9
Advanced Computation, Commmnications, and- ’
Associated Activities......cvecnenncenvoancncnns 69,762 o © 56,019 - . 56,574 563
Total, Applied Hathematicel Sciences - . % 99,051 "8 108,116 $ 108,688 .. 8 572
’ : EITSRESSTEESS EoEEREITEES , R tr st 3 211 RERZCRRIRRER

il. 8. Laboratory md.mc!lity Funding Teble: Applied Mathemstical Sciences _
ATE LOD +veeuennreereveransenensensinannnencees 8 5,707 $ 4,91 .8 4,70 $ -231

Argonne National Lad (Enst) teesscessnsecnsans 7,969 © 7,730 7,632 -298
Laurence Berkeley LoD c.cvicereencaccaccrscencnses 7,790 3,370 3,400 .30
Laurence Livermore Mational Ledb ......cveveennaee 32,640 35,700 ’ 33,572 -2,128
Los Alamos Wetional Leboratory ..... 11,52 : 11,113 - 10,849 . -264
Oak Ridge Metional Lab .veveveccennrannceccnionss 11,460 10,443 9,630 -813
Sandia Mational Laboratories ........ veversenns .. ' 6,060 . 3,588 3,399 . -189
ALl Other ....cccvececccecccrscncscccsarsesnsnans 18,101 31,231 ) 35,696 . 4,665

Total, Apptied Mathematical Sciences 8 99,051 $ 108,116 $ 108,688 $ i
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Program activlty .

fpptied Nathemtlcwl
Sciences

HMathematical,
Computational, and
Computer Sciences
Research

Activity Descriptions: (Hew BA in thousands of dollars)

Basic Research and Human Resources .

(BRHR) research in analytical and
numerical metheds continued to pursue
fundamental research in sreas important
for understanding "the physical,
chemical, and biological processes
related to energy production, use, and
conservation. Basic research in this
srea also investigated parallel
mewerical algorithms, geometry, and
edaptive mesh techniques as part of the
HPCC program. HPCC educational
programs continued at current levets of
effort,

figh Performance Computing Systems .
(HPCS) research continued at a reduced
level in performance measurements of
parallel architectures, psrallel
gystems technology development, end
prototype harduare evaluation of high
performance computing systems,
including en 1BM SP2 system at Argonne
Kational Leboratory. HPCS continued
support et HPCRCs.

.computing systems.

Bagsic Research snd Human Resources
(BRHR) research in analytical and
mumerical methods will continte to
pursue fundemental resesrch in aregs
fmportant for understanding the
physical, chemical, and biological
processes related to energy production,
use, and conservation. Basic research

_in this area witl also investigate

parotlel numericatl algorithes,
geometry, and adaptive mesh technicues
as part of the HPCC program. HPCC
educational progrems will continue with
increased emphasis on programs for
women end minorities.

High Performence Computing Systems
(HPCS) research will continue at a
reduced level in performance
measurements of parailel architectures,
parallel systems technology
development, end prototype harduware
evaluation of high performance :
HPCS witll continue
support for small and full scale
prototype systems at HPCRCs.

Basic Research and Human Resources
(BRHR) research in analyticatl snd

‘rumerical methods will continue to

pursue fundamental resesrch in aregg
foportent for understanding the
physical, chemical, and biological
procesges related to energy production,
use, and conservation. Basic research
in this ares will continue
investigeting parallel numericat
algorithms, geometry, and edaptive megh

‘techniques es part of the HPCC program.

HPCC educational programs will continus
increased emphasis on programs for
women and minorities and also refocus
toward improving ec!ucatimal
technologies.

High Performznce Computing Systems

- (HPCS) research will continue at & .

reduced level in performence
measurements of psrollet erchi tectures,
parallel systems technology
development, end prototype harduare
evaluation of high performance )
computing systems. HPCS will continue
support for small end full scale
prototype systems at HPCRCs, and for
upgrades at the HPCRCs begun in

FY 1995. .



Proﬁrm Activity

Hothemat ical,
Computational, end
Computer Sciences
Research (Cont!d)

Applied Mathematical Sciences (Cont'd):

- Advanced Software Technology and

Algorithms (ASTA) research continued in
computational "grend challenges,®
computational techniques, and softuare
tools end components research sreas,

_ The scope of applications resesrch

support and software components
regsearch focused on high leverage areas
guch as distributed environments and
software tools for parallel systems.

-In addition, the “grand chellenges®

projects were reviewed &nd evaluated

"for scientific progress to focus on

priority energy applications to
sccommodate plenned growth in the other
collaborations.

EPACT:

EPACT Section 2028 "Telecomiuting
Study®:

The two telecunwtim studles !nltlated
fn FY 1993 were completed and their
results published.
used by DOE, and we expect other
agencies, in determining future
activities and research that cen be
undertaken in this area. (3100) -

IRVESTMENT :

Funds vere provided for the WPCC
activities included in the President's
FY 1994 Economic Investment Package.

Funding in the amount of $736,000 amd
224,000 has been trensferred to the
SBIR program and the STTR program, ~
respectively.

The results will be

Advanced Software Technology and
Algorithms (ASTA) research witl
contimse in computational “grand
challienges,” computational techniques,
and software tools and components
research areas. The scope of
epplications research support and
software components research will be
focused on high leverage areas such as

-.distributed environments and software

tools for parallel systems. In
eddition, the “grand chal lenges®
projects will be reviewed snd evaiusted
for scientific progress to focus on
priority energy-apptications to
prioritize funding for these .
collaborations. Participation in the

‘Domestic Hatural Gas and Oil

Initistive.
EPACT:

EPACT Section 2028 "Telecommuting
Study*: .

Since the two studies initiated in

FY 1993 were cm:pleted in FY 1996 the
studies did not requnre eny additional
funding.

INVESTHMENT:

Funds are provided for continuation of
the HPCC activities included in the

‘President's FY 1994 Economic Investment

Packsge.

$51,750 has been budgeted for the SBIR
progrem and the STTR progrem,
respectively.

i

Advanced Software Vechnology and
Algorithms (ASTA) research will
continue in computetional “grend -
challenges,” computational techniques,
and software tools end components
research areas. Support for grand
challenges projects will continue per
the resulte of reviews completed in FY
1995. Support will be initiated for an
interagency HPCC project to improve
Input/Output/ Archival Storage for
scalsble distributed systems.
Participetion in the Domestic Ratur-l

_Gas and ofl Initiative.

EPACT:

EPACT Section 2028 "lelecommting
Study®:

Since the tuo studies initiated in

FY 1993 were completed in FY 199 the
studies uitl not requne any additional
funding.

INVESTMENRT :

Funds are provided for continustion of
the HPCC activities included in the
President's FY 1994 Economic Investment
Package.

“Funding in the amount of 31;035,000 and Funding in the amount of $1,062,000 and

$78,000 has been budgeted for the SBIR
program and the STTR program,
respectively.



i11. Applied Hathemstical Sciences (Cont'd):

Program Activity

............... covon

. Hathematicsl, .

Computstional, and
Computer Sciences
Resesarch (Cont'd)

Advanced
Corputation,
Commmications, end
-- Asgociated
Activities

Continued funding for Cray Research,
Inc., C-90 supercomputer installed in
FY 1992 at the National Energy Research
Supercomputer Center (NERSC).
Continued support for installed, full
scale prototype HPCS at the HPCRCs.
Continued funding for supercomputer
software tools for improved access to
HPCC end mass storage systems.

" Contfnued T3 (45 megabit) capsbility

upgrades for the ESNet sites.
Continued gigabit network research

- concentrating on multi-protocot

support, interprocess communications
techniques, and distributed computing
technologies, e.g., those which enable
telecommuting. Continued funding for
the FSU/SCRI cooperative agreement.

Cont{inue funding for Cray Research,

.Inc., C-90 supercomputer installed tn

FY 1992 ot the Hational Energy Research
Supercomputer Center (MERSC). Continue
operationat support for installed, full
scate prototype HPCS at the HPCRCs.
Introduce massively parallel system
into the Energy Research supercomputer
eccess program. Continue funding for
supercomputer software tools for
improved access to HPCC and mass
storage systems.

Complete T3 (45 megabit) capability
upgredes for the ESHet sites. = .
Continue gigabit network research
concentrating on multi-protocol and
rulticast technologies, high speed
interprocess communications techniques,
and distributed computing technologies,
e.g., those which enable information
infrastructure applications.
Participation in the Domestic Natural

_Gas and Oil Initiative. ($2,000)

4S

$ 52,116 -

Conclude funding for Cray Research,
Inc., C-90 system and ramp up project
to migrate massively parallel systens
into MERSC enviromment; {.e., the ER
supercomputer access progrem. Continue
operationatl support.for instatled, full
scale prototype HPCS at the HPCRCs.
Continue funding for supercomputer
software tools for improved accesg to -
HPCC and mnss storage systems. This
budget reflects s one year shift of
$2,000,000 from operating expenses to
capital equipment to support the
acquisition of @ disk/archival mass
storage system at MERSC.

Init{ate data comumnications services
within the ESHet at rates of 155
megabito per second for select - o
requirements. Continue gigabit network -
research concentrating on
multi-protocol end multicast
technologies, high speed interprocess
communications techniques, end
distributed computing technologies,’
e.g9., those which enable information
infrastructure applications. Contimue
support for qualified, peer-reviewed
projects at Florids State University
Supercomputer Computations Research !
Institute. Initiate projects in
support of the Wational Information
Infrastructure (M1l) program,
especially in enabling technologies to
realize Wil epplications in energy
demand end supply management,
envirorment or education.



Program Activity

Advenced - -
Computation,
Communicatiens, and
Associated
Activities (Cont'd)

Applied Mthmtical
Sciences

Appliad Mathematical Sclences (Cont'd)s

Ho activity.

ENVESTHENT:

Funds were provided for the HPCC
ectivities included in the President's
FY 199% Economic Investment Package.

Funding in the emount of 3739,000 end
$25,000 has been trenaferred to the
SBIR prograem end the STTR program,
respectively,

$ 49,762

Ho activity.

INVESTHENT:

Funds are provided for continuation of
the HPCC activities included in the

. President's FY 1994 Economic Investment

Package.
Funding in the amount of 81,104,500 and

$55,000 has been budgeted for the SBIR -

program end the STIR program
respectively

e

Fy 1996

vescccaw esvessmonava teosesemsoerccssoanan

Initiate ENVIRONMENTAL TECHNOLOGY

PARTHERSHIPS initiative to use DOE

expertise in modeling, optimization,

- and information technologies to improve

industrial processes and monitoring and

. to use distributed data technologies to

support process monitoring, research
end development, and communication of
best practices.

INVESTMENT :

Funds ere provided for continuation of
the HPCC activities included in the
President's FY 1994 Economic investment
pPackage.

funding in the emount of $1,131,000 and
$85,000 has been budgeted for the SBIR
progrem and the STTR program,
respectively. .



\

DEPARTMENT OF ENERGY

, . ' FY 1996 CONGRESSIONAL BUDGET REQUEST
: ENERGY SUPPLY, RESEARCH AND DEVELOPMENT

’ ' (dotlars in thousands)

KEY ACTIVITY SUMMARY

BASIC ENERGY SCIENCES

i. Preface: Program Direction

This subprogram provides the Federsl steffing resources and associated funding required to devetop, direct, end sdminister a complex and broadly
diversified program for mission-oriented research and scientific user facilities for the scientific and engineering community. The Hation's

future energy, defense, and technology options depend on long-range research supported by this program.

This staff administers a basic research

progrem which helps us attain our national goals, i.e., better health and quality of life, economic competitiveness, energy self-sufficiency, end
. national- security. The staff annually monitors snd evaluates appronimately 1,400 individusl research projects at over 200 separate institutions.

Ii. A. Sumary Tsble: Program Direction

FY 1994
Progrem Activity - ] " Adjusted
Personnel Ccmpemation $ 5,821
Pergonnel Benefit8....ceeiiecnncssuenonevercannes 1,146 -~
Travel. ieeeeeecacaceaosssssanccsascansnccsnconas 640
Contractual Services...cceinccccnsrannarcannsanes 1,515
Total, Progrem Direction . 8 9,120

11. B. Leborstory end Fecility Funding Table: Program Direction
ALL Oher vvevveeeineneenennneensecnnnnenassncens  $ 9,120

- Total, Progrem Direction _ % . 9,120

Y

9,900

...........

$ 100

$ 100

so=tSpzoesna



111, Activity Descriptions: (Mew BA in thousends of dollars) .

Progrem Activity

Program Direction

Perscnnel
Compensation

Provided funds for personnel
compensation for 76 full-time
equivalents (FTEs) in the Office of
Basic Energy Sciences, the Offfce of
Scientific Computing, and for related
progrem and management support staff in
the Headquarters end field. Included,
for example, reguler salaries, lump sum
peyments for unused annual leave,
premium pay, and employee mcentive
awards.

Funded staff for the Office of Basic
Energy Sciences sctivities which
included assessing the scientific needs
end priorities of the program; plemning
to meet those needs; technical review
of proposals from leboratories end
universities; and monitoring the
progress of ongoing university
contracts, laboratory programs, end

‘construction projects. Provided

progrem mensgement to meet National
research goals supporting the country's
energy-retated technology foundation.
Supported labor-intensive awards of
university grants, monftored contractor
menagement and accountability, and

. provided project management oversight,

especially for the 6-7 GeV Synchrotron
Radiation Source. Continued

_ intersction with other DOE

organizations on the Advenced Keutron
Source (ANS), supported numerous
current user facilities, and ensured
ESEN complisnce at large research
facilities end construction projects.
interacted with other agencies and
helped maintain world lesdership in
science and technology. Supported the
Bagic Energy Sciences Advisory
Conmittee and mansged the DOE-wide
Small Business Innovation Research end

. Provide funds for personnel

compensation for 84 FTEs. Includes,
for example, regular salaries, lump sum
peyments for unused anrwal leave,
premium pay, and employee incentlve
auvards.

Continue to provide progrem direction
and oversight of efforts to meet
Hetional research goals supporting the
country’'s energy-related technology
foundation. Continue to monitor .
contractor oversight and accountability

- end project management. Continue

interaction with other DOE
organizetions to oversee completion of
certein research end development and
engineering design sctivities related
to the ANS, support current user
facilities, and ensure ES&H compl fance.
Manage ongoing research program
activities. Continue to interact with
other agencies and help meintain world:
leadership in science and technology.
Continue to support the Easic Energy
Sciences Advisory Committee and manage
the DOE-wide SBIR/STIR programs.

ug

Provide funds for personnel .
compensation for 85 FTEs. Provides one
FTE for the Technical Leadership
Development Program and includes, for
example, regular salaries, luwp sum
payments for unused annual leave,
premium psy, end employee incentive
swards. Provides for pay increases
resulting, for exesple, from normal
within-grade increases, locality end/or
general pay raises.

Continua to provide program direction
and oversight of efforts to meet .
National reseasrch goals supporting the
country's energy-related technology
foundation. Continuz to monitor’
contractor overgsight and eccountability
and project manegement. Oversee .
ectivities leading to the conceptual
design of & spallation neutron source
in lieu of the ANS, support current
user facilities, end ensure ES&H
compl fance. Mensge ongoing research
program activities with increased
emphasfs on science for sustainable
development aend support increased
facility operations. Continue to
interect with other agencies and help
maintain world leadership in science
end technology. Continue to support
the Basic Energy Sciences Advisory
Coamittee and manege the DOE-wide
SBIR/STIR programs.




| %

Program Activity

....................

Persomnel
Compensat ion
(Cont'd)

Program Direction (Cont'd):

.......................................

Small Business Technology Transfer
(SBIR/STIR) programs,

Funded staff for the Office of

Scientific Computing. Activities
fncluded policy and program planning,
representation on interagency
coordinating councils, management of
resesrch and development projects in
mathematical and computational
sciences, management of ER
supercomputer centers and management of
Energy Sciences Network (ESNet)
development and operations. Supported
the National Science and Technology
Council (NSTC) high performance
computing and commnications (HPCC)
progrem, requiring increased

‘interaction among five Federal agencies

with & mjor goal of transfer of
technology to U.S. industry. Managed
and coordinated the National Research-
and Education Metwork (NREN). Enhsnced
contractor oversight and -
accountability, end supported Energy
Policy Act of 1992 requirements in the
area of telecommuting. Supported the
Adninistration's new program in ,
Information Infrastructure Technology
and Applications (11TA).

Provided prograsm and management support
in the areas of budget and finance,

‘personnel administration, acquisition
. and assistance, policy coordination,

information resources management, and
construction management support.

-program in- 11TA,

Continue to support all FY 1994 program
areas and the interagency NSTC HPCC
program., Support continued interagency
computer network research and
infrastructure progrem management and .
coordination of NREN. Manage proposals
and research projects, including
oversight of a massively paratlet
computing system and devetopment of a
Continue contractor
oversight and accountability, and
support Energy Policy Act of FY 1992
requirements in the area of
telecommuting.

s

Continue to provide program and
management support as in FY 1994.

Continue to support all proordn eress
and the interagency NSTC HPCC progrem.
Support continued interagency computer

network research and infrastructure

. program management and coordinstion of
NREN. Menage proposals and research
projects, including oversight of a
massively paratlel computing system end
contifued support of a program in [1TA.
Continue contractor oversight and
accountability, and support Energy
Policy Act of fY 1992 requirements in
the area of telecommtmg.

Continue to provide program end

management support ag in FY 1995,



i, Program Direction (Cont'd):

Progrem Activity

Personnel

Compensation
(Cont'd)

" personnel Benefits

Travel

Contrectual Services

Provided contract management oversight
at Chicego Operations Office for
construction of the 6-7 GeV Synchrotron
Rediation Source. Supported atl
procurements, sefety and environmental
oversight, end project msnagement
ectivities related to that project,
with increased emphasis on preparation
for commissioning.

$ 5,821 -

funded civilien personnel benefits to

cover the Civil Service-Retirement and
Dissbility Funds, Federal Employees
Retirement System, health benefits and
life insurance funds, permanent change
of station expenses, and unemployment

compensat fon.

$ 1,164

Provided funds for officisl domestic,
internations!, end local trevel. Funds
trensferee/new hire personnel for

. permanent change of station

transportation. .

$ 640

Provided a variety of progrem support
such as printing end editing and

" contractual services, including, for

exarple, support for the SBIR/STTR
programs, ESEH ectivities, and
timeshering on various information
systems and communication networks; end
Automated Office Support Systems (AOSS)
workstations.

Provide increased technical and
clerical support to the 6-7 GeV
Synchrotron Rediation Source.

86,323

_ Fund civilien personnel benefits to

cover the Civil Service Retirement end
Disability Funds, Federsl Employees
Retirement System, health benefits and
life insurance funds, permanent change '
of station expenses, end unemployment
compensat fon.

$ 1,607

Provide funds for official domestic,

international, and local travel. Funds
transferee/new hire persomnel for
permanent change of station

transportation.

'8 655

" Provide at a reduced level a variety of

program support such as printing and
editing and contractus! services,
including, for example, support for the
SBIR/STIR programs, ES&H activities,
and timesharing on various information
systems and commumication networks; and
Automsted Office Support Systems (AOSS)
sworkstations.

Continue to support the 6-7 GeV
" Synchrotron Radiation Source.

8 6,566

fund clvilian personnel- benefits to
cover the Civil Service Retirement &nd

" Disability funds, Federal Employees

Retirement System, health benefits and
life insurance funds, permsnent change

" of station expenses, and unemployment

compensat ion.

$ 1,440

Provide funds for official domestic,
international, end local travel. Funds
tranaferee/new hire personnel for
permenent change of station
transportation.

$ 650

Provide at a reduced level & variety of
progrem support such as printing and
editing and contractusl services,
including, for example, support for the
SBIR/STTR programs, ES&H activities,
snd timesharing on various information
systems and communication networks; and
Automated Office Support Systems (AOSS)
workstations. ’



111. Progrem Direction (Cont'd): C
Program Activity FY 1994 FY 1995 FY 1996
Contractust Services :
(Cont'd) ) . 1,5‘15 $ 1,515 $ 1,344
Progrem Direction

$ 9,120 $ 9,900 $ 10,000

!



DEPARTMENT OF EMERGY .
FY 1996 CONGRESSIONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(dollers in thousands)

KEY ACTIVITY SUMMARY

’

BASIC ENERGY SCIENCES
i. Prefece: Cepital Equipment

Cepital equipment {8 needed to support the research {n each of the subprograms-in the Basic Energy Sciences program. In addition, general’
purpose equipment st Argonne end Ames {s funded through BES. Studies done both by the Department and by the leborstories continue to stress the
fmportence of modernization in order to take advantege of more technologically.edvanced, efficient and safe instruments end equipment. WHuch of
‘the research in the BES progrem involves experiments et extremés of temperatures and pressure and requires unprecedented levels of resolution.
Relisble, precise messurements under such conditions challenge the current state-of-the-art, and as improvements are made in instruments end
equipment, it is importent to benefit from them in a timely fashion. "The quality of individual research projects and effective experiments at
the major facilities depends on the availability of new state-of-the-art equipment and instrumentation, and on replecement of older, cbsolete
equipment. . : . . : . :

11. A. Summery Teble: Capitel E@!ﬁment

, Y9996 FY 1995 RV 1996
Program Activity . ) Adjusted Adjusted Request $ Chenge
Capital EQUIPMENE..e.uueuennnnnsoisenannnnnnneenn: $ 43,564 . ] 39,056 ‘s 56,973 3 {7,917
‘Total, Capital Equipment o -8 43,546 ' ¢ . 39,056 g 56,973 ¢ 17,017
. - EEEEnSEREIRES f-4— 2 -4 BECEREZTZ=N EEQUBREESOR

11. 8. Laboratory and Facility Funding Table: Capital Equipment
. AR L8D aeeuenieninieerecenceennrnencionarineees 8 1,539 $ . 1,67 s 2,408 ‘s - ™

Argonne National Leb (EAST) ...ccoveevevnaanaanne 13,228 . 10,471 15,022 . 4,551
Brockhaven Nationsl Lab .......ceeeiveveeeannanace 6,126 . 4,030 5,580 . 1,550
Ideho Nationsl Engineering Leb ..cccvecernannnnss 255 288 338 50
Lewrence Berkeley Lab .....ccceceeeccncaccccsncs 8,564 4,366 6,628 2,282
Laurence Livermore National Leb ....cvevvevanance ) 1,382 1,609 ' 5,920 4,519
Los Alamos Weticnal Leboretory .........cccveeeee ‘ 1,550 1,569 2,576 ‘ %,007
0ak Ridge Matfonal Lob .....coveevncencas 5,681 5,279 5,612 . 333
Pacific Horthwest Lab ...cceecececancaans 1,054 " 1,037 1,066 : 29
Sandia National Leboretories .....ceccecneece 2,202 2,066 2,499 4633
Stanford .Linear Accelerator Center .......cecceee. 1,635 1,571 2,571 . 1,000
ALL Other ..vcevennecsseescenanas cesesaseas cesoan 2,528 5,311 6,753 1,442

Total, Capital Equipment $ 43,5644 . $ 39,056 $ 56,973 s 17,917



“111. | Activity Descriptions: (Mew BA in thousends of doltars)

Program Activity

................ -

- Capltal Equipment
'cépitul Equipment

Continued core equipment funding at the
FY 1993 level. Emphasis continued in
areas which require ESBH sttention and
in areas which had high priority in the
research programs. Equipment -
requirements at the major uger
facilities continued to be met. Generat
purpose equipment requirements for Ames
and ANL continued to be funded at the
FY 1993 tevel. Acquisition of & field
emigsion gun electron microscope,

_located at Lawrence Berkeley

Laboratory, with a point-to-point
resolution {imit of about one Angstrom
(TEC - $1.5M). Continued support of
the High Performence Computing and
Communications activities.

.......................................

Continues core equipment funding at
slightly below the FY 1994 level.
Emphasis will continue in areas which
require ESEH attention and in areas
which have high priority in the
research programs. B8asic equipment
requirements at the major user

. facilities will continue to be met,

General purpose equipment requirements
for Ames and ANL will continue to be
funded at the FY 1994 level. Supports
research experiments, workstations,
small networking equipment,
supercomputer peripheral items and
associated items in conjunction with
the High Performance Computing and
Communications activities.

5

D L L R N R X YR R

Continues core equipment funding at the

“FY 1995 level. Emphesis uill continue

- in areas which require ESRH attention
end in areas which have high priority

in the research programs. Basic
equipment  requirements at the major
user facilities will be enhanced in
ordet to exploit the extreordinary
capebilities made possible by these
photon end neutron sources, Additionst
beeml ines will b2 provided at NSLS,

_ SSRL, ALS, HFBR end HFIR to meet the .
- growing demand for x-rays and neutrons.
" Capital equipment enhancements will be

provided to the Ames Materials
Preperation Center, the Illinois Center
for Hicroanalysis of Heterials, the
ORKL shered instrumentstion program,
and electron microscopy centers at LBL
end LKL, This request also includes
en increase of $3,358,000 for the 6-7
GeV Synchrotron Radiation Source.
General purpose equipment requirements
for Ames and ANL will continue to be
funded at the FY 1995 level. Continues
support of the High Performance
Computing and.Communications
aectivities. Additionatl funds are also
provided for peripheral end test
equipment to support the operation of
HERSC. This budget reflects a one year
ghift of $2,000,000 from operating

expenses to capital equipment to

support the acquisition of a .

. disk/archival mass storage system at
‘MERSC.



111. Capital Equipment (Cont'd):

P}-ogram Activi ty

................. vown D T L R R T TR T X T

Capital Equipment  INVESTMENT:
(Cont'd) - -

funds were provided for the HPCC
. sctivities included in the President's

INVESTMENT :

funds are provided for continuation of
the HPCC activities included in the

" INVESTHENT:
.funds ere provided for continuation of

the HPCC activities included in the

Y : FY 1994 Economic Investment Package. President's FY 1994 Economic Investment President's FY 1994 Economic Investment
. . Package. Package. o
- $ 43,544 $ 39,056 $ 56,973
Cepital Equipment '
. o $ 43,564 $ 39,056 $ 56,973

-gx{
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' . ) DEPARTMENT OF ENERGY .
. FY 1996 CONGRESSIONAL BUDGET REQUEST -
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(dollars in thousands)

KEY ACTIVITY SUMMARY
BASIC ENERGY SCIENCES
1. Preface: .Conatrmtfon o ) _
Construction {8 needed to support the research in each of the subprograms in the Basic Ehergy Sc!encés proﬁ;ram. Experiments necessary' n support
of basic research require that state-of-the-art fecilities be built or existing facilities modified to meet unique research requirements.

Reactors, radiation sources, and neutron sources are among the expensive, but necessary, facitities required. The budget for the BES progra;u
includes funding for the construction and modification of these facitities. C

11. A. Summary Table: Construction

FY 1994 FY 1995 FY 1996 : .

Program Activity Adjusted Adjusted -Request ¢ Change

CONBtrUCtiON. ceeeeeienssensecsssroncccaserannnnes $ 115,962 A '8 70,379 s 264,383 $  -45,996
Total, Construction . $ 15,92 $ 70,379 s 26,383 8 45,99

. - ° . BEREERE=S=SS ESEDessSs= B . sZE==IsSooEsEn ESEREESIRS==

I1. B. Laboratory and Facility Funding Teble: Construction ' _

ATES LD . veereeernneennennerionsnieanesaenaens & 810 . 450 $ 550 $ - 100
Argonne National Lab (East) ...... cectaeccenaasne ) 107,306 60,579 . . 8,905 -59,676
‘Brookhaven National Leb ............ - 3,880 2,400 ‘ 6,700 4,300
Lasrence Berkeley Lab ....cvcvvevevcecnccrcaacnes T 1,806 1,800 3,675 1,875
Oak Ridge National Lab ....ccccccuee.. 582 . 0 . 1,200 1,200
Sendia Natfonal Laboratorfes ......... . 175 150 ' 2,105 - 1,955
Stanford Linear Accelerator Center .............. 737 900 730 ) - =170 -
ALl Other ...c.covncennnn..... 646 4,100 518 -3,582
Total, Construction . % 115,942 B 70,379 $ 26,383 ’ $ -45,996

. sSozEsss=o=== SZoooes===Es =ZEECEssSEax sS=EsS===xsx

5



I1f. Activity Descriptions: (New BA in thousands of dollars)

Program Activity

Construction

. Construction

Provided necessary funds to continue at
the epproved schedule all projects
underway in FY 1993,

EPACT:

EPACT Section 2203(a&)(2)(c) "Supporting

. Research and Technicsl Analysis®:

Provided funds for the construction of
the 6-7 GeV Synchrotron Radiation
Source at the Argonne National
Lsboratory. ($103,814) .

INVESTHENT :

Provided funding for advanced moteriels
and processing activities included in
the President’s FY 1994 Economic
Investment Peckage.

Provides necessery funds to continmue at
the approved schedule all projects
underway in FY 1994,

EPACT:

EPACT Section 2203(a)(2)(c) “Supporting
Regsearch and Technical Analysis®:

Provides funds for the construction of
the 6-7 GeV Synchrotron Radiation
Source at the Argonne Hational
Laboratory. ($58,379)

lNVESTNENT‘:

Ho activity.

Provides necessary funds to continue
construction of the 6-7 GeV Synchrotron
Rediation Source st the epproved
schedule. Also provides for General
Plant Projects at an increased level,

. The cPP funding for ARL will also

support high priority ES&H activities
‘identified in the Department’s Five
Year Plan.
Improvements and Modifications project
has been increased to include upgredes
of beamline instrumentation at WSLS,
HFBR, HFIR, and ALS, and to provide for

‘a new spallation target for the IPNS at

ANL. Provides for continued funding to
complete (in 4 years) the Combustion

. Research fecility, Phase II,

- EPACT:

EPACT Section 2203(a)(2)(c) *Supporting
Research and Technical Analysis®:

provides funds for the construction of
the 6-7 GeV Synchrotron Rediation

“Source at the Argonne National

Leboratory.. (33,186)
IMVESTHENT :

Mo ectivity.

....................................................................
...........................................................................

...................................................................................................................

sk

The Accelerator end Reactor -



DEPARTMENT OF ENERGY
FY 1996 CONGRESSIONAL BUDGET REQUEST -
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(dollars in thousands)

KEY ACTIVITY SUMMARY
MAJOR USER FACILITIES ~
Preface: Major User Facilities -

The lmjor facitities discussed be(ou are used to conduct forefront research in materials, chemistry, biology, medicine, and in the applied
sciences using high fluxes of neutrons or photons. These facilities are unique in their ability to probe the structure and properties of
important energy related phenomena. In view of the unique character of these facilities, scientists from all parts of the Nation travel to these
facilities to conduct their research, including researchers from government laboratories, industry, universities, snd DOE contractors. National
committees and DOE committees have Identifled needs for advanced user facilities in order to conduct leading edge research. Funds have been
included for those facilities requiring Nuclear Regulatory Commission certificates of compliance as directed by 10 CFR 170 and 171. This budget
request includes funds to enhance the operations and to upgrade the major scientific facilities so their unique capabilities cen be more fully
exploited so that more user scientists are served and more experiments are carried out. This budget request includes construction funding in

FY 1996 to complete the construction of the 6-7 GeV Synchrotron Radiation Source and operatmg funds to finish the testing and comnissioning
teading up to initisl operation in FY 1997. This budget also includes construction funding in FY 1996, with project completion scheduled for

FY 1999, for the Combustion Research Facility, Phase I1. Sumnarized below is a list of each of these facilfities, as well as a description of the
activities underway in FY 1994 snd FY 1995 to provide for their operation and maintenance. Funding for these facilit!es is included s part of
the budget request in the Materials Sciences and Chemical Sciences subprogrems.

'

- The National Synchrotron Liﬂlt Source (NSLS) at Brookhaven National Laboratory is a unique user-oriented facility for advanced research with

synchrotron radiation. At NSLS a wide range of research techniques are used by chemists, solid-state physicists, metatlurgists, engineers and
biologists for bagic and spplied studies. This is a forefront, dedicated facility which is used for vacuum ultra-violet and X-ray spectroscopy
and X-ray scattering. This facility now serves over 3,200 users per year. .

The High Flux Bean Reactor (HFBR) at Brookhaven National Laboratory produces high flux neutron beams used for research in & varfety of fields.
Neutrons are used as probes by solfid-state physicists, chemists, and biologists. This 29 year old research reactor has been s pacesetting
facility and continues to be an important research tool. when fully utilized, this facility serves nearly 200 users per year.

The Intense Pulsed Neutron Source (IPNS) at Argonne National Laboratory is a dedicated user facility for advanced research with pulsed neutrons
serving the physics, materioals, chemical, and life sciences research commnities. About 200 user scientists conduct experiments each year.

The High Flux Isotope Reactor (HFIR) at Oak Ridge National Leboratory is a multipurpose reactor used for the production of isotopes, and ailso’
used for materials sciences, nucleer chemistry, and radiation damage research. The isotopes are important to the research, medicel, and
industrial community. Many of these fsotopes can only be produced at the HFIR reactor. When fully utitized about 200 users .are involved with
research at the facility. The Radiochemical Engineering Development Center is a companion facility to the HFIR and was built to recover the
transuranium elements from irradiated targets from the reactor. i

The Stanford Synchrotron Radiation Laboratory (SSRL) at Stenford University is a national facility funded to permit the utilhaﬂon of
synchrotron radiation for basic and applied research in chemistry, physics, biology, and materials sciences. This facility became independent of
the operation of the Nigh Energy Physics electron injector for the first time in 1993 and has provided significently improved service to the
users. When fully utilized about 600 users are involved in research at the facility. With some new beamlines being commissioned, especially for

structural biology, increased scientific activity is expected.

The Nanuel Lujen, Jr., Neutron Scattering Center (MLNSC) (formerly LANSCE) at the Los Alamos National Laboratory was being shut down in FY 1994
because Los Alamos Meson Physics Facullty operations were being terminated; therefore, no FY 1995 funding was requested for this fac1l\ty.

g1
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. Major User Fecit!ties (Cont'd)

umwr, because LANPF operations will be lupported by bDefense Programs in FY 1996, it has been decided that fho Menuel Lujen, Jr. RHeutron
Scattering Center will restore partial operations in FY 1996 with the proton besms bzing provided to the neutron spallation source,

The Combustion Regearch Facility (CRF) at Sendia ¥otional Laboratories, Livermore provides a unique cepabilfty to cutside users from industry,

university, end leboratory scientists for combustion research. The focus of the laboratory is on laser diegnostics of combustion systems, but &

variety of burner systems and specisl facilities are avaitable, including those for research on cosl combustion and internal cowbustion engines.
" About 30 experiments involving sbout 60 scientists are expected to be cperational in FY 1996, B
The Advanced Light Source (ALS) ot Lowrence Berkeley Laboratory, previously called the 1-2 GeV¥ Synchrotron Radiation Source, is a third .
generation synchrotron radiation facility for intense beams of light in the UV and.soft x-ray regions of the gpectrum. Research will include '
atomic end molecular structure, corrosion, surface phenomena, chemical dynemics, imaging of biological structures, x-ray lithography, and

catalysis. Operation of the user progrem st the ALS began in the last quarter of FY 1993 and has demonstrated entraordinary cepabilities in
FY 1994, : . i

The 8-7 GeV Synchrotron Rediation Source (slso known as the Advanced Photon Source (APS)) at Argonme Wational Laboratory will be in §ts final

year as & construction project. Operating funds sre requested for the final stages of commisgsioning leading up to the initial operation of this
world-class facility, : . .

I1. A. Summary Table: Rajor User Fecilities

. ) FY 1994 FY 1995 . FY 1996 . ,
Program Activity - - Adjusted . - Adjusted - Request 8 -Change -
Hational Synchrotron Light SOUrCe..cceccnacernces $ 23,377 ¢ 23,491 $ 27,818 s 4,327 BN

High Flux Beam Reactor........................... 21,728 : 21,100 24,863 3,763
Intense Pulsed Neutron SOUrCe......ccevenccscoces - 6,843 6,800 . 11,335 4,535
High Flux 180tope REACOr...ccreaeseenescuerennces . 25,414 264,248 28,080 . 3,832
Redicchemical Engineering Development Center..... = 7,469 7,070 7,549 479’
Stanford Synchrotron Rediation Lesboratory........ 13,329 13,427 - 18,398 : 4,971
Harwel Lujan, Jr. Heutron Scattering Center...... 2,052 - 0 ’ . 6,970 ~ 6,970
Combustion Research Focility.cveverceececnaoanees 6,171 6,171 . 6,592 621
Advenced Light SOUTC@......cccccnasancenscraacnes 21,825 21,200 29,915 8,715
6-7 GeV Synchrotron Radiation SOUrce....ccceeaeee 52,380 64,900 ' 82,520 ) 17,620
Undesignated. cccueiaciercisassesssnsnvescncsscnces (1] : 1,306 0 -1,304 .
Total, Major User Fecilities $ 178,588 $ 187,711 ! 8 242,040 ) $ 54,329
stEpTERETIER TEER=SR=RE=E R2REgEgERR2R . BEZREESEZCD

11, 8. \Ulaboratory and Facility Fundinp Toble: Wajor User Facilities _
All Other. .. $ 178,588 $ 187,711 ' 8 262,040 .8 54,329

.............................................

Total, Hajor User facilities ’ $ 178,588 $ 187,711 ' $ 262,040 . . s 54,329

3




111, Activity Descriptions: (New BA in thousands of dollars)

Program Activ!ty

...................

Hajor User
Facilities

Hational Symhrotron
Light Source’ ’

High Flux Beam’
Reactor

intense Pulged
Neutron' Source

High Flux isotope
Reactor

Radiochemical

- .Engineering

Development Center

Continued operations uith an increase

to support a targer nurber of users.
Provided upgrades in experlmental
systems. .

" 23,377

Continued operations with an increase
to support a larger number of users.

¢ 21,728" ‘
Enhanced operations (5 additional

weeks) with en incresse to support a
larger murber of users.

$ 6,843

Cont inued operations at FY 1993 tevel

uith full sttention given to ES&H

" upgredes.

$ 25,414

Cont fnued operaticns at epproximately
the FY 1994 level with full attention

. given to ESEH upgrades.

$ 7,469

Continue operations at mpproxieintelf
the FY 1994 level. Begin operation of

-small gap undulator and begin ]
construction of elliptlcally polarized

uiggler.

$ 23,491

Continue operations at approximately
the FY 1994 level. Continue thermal !
hydraul ic tests for 60 megawatt

operation. Improve powder
diffractometer and neutron

" reflectometer.

$ 21,100

Continued enhancement of operaticns
with en increase to support a larger
number of ‘users. .

,$ 6,800

Continues operations et approximately
the FY 19946 level with full attention
given to ESEH upgrades and spent fuel
cask issues.

$ 24,248
Continues operations at epproximately

the FY 1994 level with full attennon
given to ESEH upgrades.

$ 7,070

Increased funding will support enhanced
operations with major instrumentstion
upgrades to meke better use of the
X-ray beams.

$ 27,818

" Increased funding will support a 60X

increase in operating time and will
ensble many more experiments, serving
many more users.

$ 24,863

Increosed funding will support a 100%
increase in operating time to support a
twuch larger and growing user

powlotion.

$ 11,335
Increased funding ui(l support a 50% A

increase in operating time, ensbling
more experiments, serving more users.

$ 28,080
Continues operations at approximately

the FY 1995 level uith full attention
given to ES&H upgrades.

$ 7,549
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11,

P’rogrm Retivity

- Stenford Symhrbtroﬁ

Radiati_on Leboratory

Henuel Lujan, Jr.

' Meutron Scattering

Center

Combustion Reseerch
Facility

Advenced Light
Source

Major User Fecilities (Cont'd):

.......................................

Cont i nued operations at, )
FY 1993 level (approxnnately 6 months

_ for users). Improvements to the SPEAR

ring will be initiated.

$ 13,329

Funds provided in FY 1994 for shutdown
were used to prepare the fecility for
potential future use, upgrade, or
shutdown; e.g., inventory of assets,
surveys of contaminated structures,
etc. If & decision is made in the
future not to operate this facility,

_the FY 1994 efforts uould ease facility
" ghutdown.

$ 2,052 o
Continued operatéons at the FY 1993
level. Strengthened programs in

chemical kinetics and dynamics to
accommodate more users.

$ 4,174

- Provided support for first full year of

operation of the Advenced Light Source.

$ 21,825

Inprovements to the SPEAR ring

~initiated in FY 199% will be completed.

Operation of the SPEAR ring will
continue at approximately the FY 1994
level. .

$ 13,427

"flo activity.

$0

Continues operations at spproximately.
the FY 1996 tevel. Provides additional
capability in combustion related
chemical dynamics snd kinetics at the
CRF- to accommodate more users’ from
industrial laboratories.

$ 4,179

Continues operatioﬁ of the Advenced
Light Source at approxtmately the
FY 1996 level.

$ 21,200

0

Increased funding will sllow en
increase in operating time close to
100%, providing relief to user demand.
Continued improvements will be made in
SPEAR 8s an SR source.

$ 18,398 .

Due to DOE Defense Programs support of
LAMPF in FY 1996, LANSCE operations are
restored,

's 6,970

Increased funding will allow opev;utlom
to be enhanced to azcconmodate more
users.

$ 4,592

Increagsed funding will support erhanced

operation of the Advanced Light Source -
which will allow full utilization of

existing beeml ines. :

¥

$ 29,915




_Program Activity

6-7 Gev Synchrotron
Radistion Source

Undesignated

Major User
Facilities

Major User Facilities (Cont'd):

FY 1994

secece comone Ssccccccoccanas vesassvavsesn

Continued research and development,
comissioning and testing of components

with increases to accelerate RED needed’
« to support construction of the 6-7 Gev

Synchrotron Radiation Source.

$ 52,380 R

No activity.

FY 1995

Continues research and developnent.ud
testing of components with increases
needed to begin conmisslomng of the
storage ring.

'$ 64,900

Funds for Major User Facilities: this
amount reduced at the appropriation
level as a share of prior year balance
reduction.

(ol

FY 1996

P L e L R T A Y Y X

Continues advenced commissioning of the
storage ring, the insertion devices end
several beamlines leading into the
tnitial operatmg phase of this
facitity.

$ 82,520

No sctivity.



FY 1996 CONGRESSIONAL BUDGET REGUEST T
(Changes from FY 1995 Congreasional Budget Request are denoted with e vertical line in teft margin.)

DEPARTMENT OF ENWERGY -

ENERGY SUPPLY RESEARCH AND DEVELMENT

{Tebular dollers in thousands.

V. A. Construction Funded Project Summary

1.
Proleég Ho, . Project Title
GPE-400 Genersl ,let Projects

96-€-305 Accelerator end Reactor Improvements

end Modifications, various locations

95-€-305 Accelerator end Reector lmprovements

- eand Modifications, various locations

94-€-305 Accelerator and Reactor lmprovements

. - and Modifications, varfous locations
Subtotal, AIP

89-R-402 6-7 GeV Synchrotron Radiation Source,
Argonne National Leboratory

H _ 87-R-405 Combustion Research Facility, Phase I1,

Sendia National Laboratory, Livermore
Subtotal, Line [tem Projects

Subtotal , Basic Energy Sciences
Adjustment for use of prior year balences

Totel, Basic Energy Sciences

Marrative dollars in whole dollars.)

: . Previous FY 1994 FY 1995 FY 1996 Unappropristed
TEC Appropriated Appropriated Appropriated ~ _Request Balence

$ ----- $  -e--- s 4,851 8 6,500/ $ 6,316 8 = -----
12,883 0 0 0 12,883 0
7,500 0 0 7,500 b/ 0 0
7,217 i] 7,217 o 0 0
XXX XKX 7,217 7,500 12,883 0
467,178 301,799 103,816 58,379 3,186 .0
26,800 4,800 0 0 ~ 2,000 20,000
XXX XXX 103,814 58,379 5,186 20,000

XXX XX 15,9%2 70,379 26,383 . 20,000
X 30t 0 - 3,800 o 0

$ XM 8 X 3 15,%2 S 66,579 8 26,383 20,000

o Does mot exctude general reduction for use of prior yesr balances of $1,000,000.

b/ Does not exclude general reduction for use of prior year balances of $2,800,000.

VY2
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4. Total Project Fm&ing (BA):

a/

e e e

8. Construction Funded Project Descriptive Summary

Project Title and Location: Project GPE-400 Geﬁeral Plant Projects TEC: ¢ 6,34
. various Locations _ wPe: 8 6,314
Start Date: 2nd.Qtr. FY 1996 ' Completion Date: &th Qtr. FY 1997
fFinancial Schedule (Federal Funds):
Costs
Fiscal Year Obligations FY_1994 FY_1995 FY 1996  FY 1997  EY_1998.
" Prior Year Projects OO0 : 5,443 3,081 0 0 i)
1994 Projects 4,851 : 851 1,259 2,362 309 0
1995 Projects 3,500 0 700 1,400 1,400 - 0
1996 Projects " 6,314 0 1] 1,262 - 2,526 2,526

Warretive: This project is required to provide for minor new construction, other capital alterations and additions, and for buildings and utility
systems. Where epplicable, the request also includes the cost of installed capital equipment integral to a subproject. Funding of this type is
essential for maintaining the productivity end usefulness of Department-owned facilities. Since it is difficult to detail this type of project in
advance, @ continuing evaluation of requirements and priorities may be expected to result in additions, deletions, and changes in the currently planned

" subprojects. The FY 1996 GPP funding for Argonne National Laboratory will also support high priority ES&H activities identified in the Department's

Five Year Plan, -

The currentl-y estimated distribution of FY 1996 funds by office is as follows:

Ames LAbOrBtory..ccvcceocscroscscassssncasascsasvsccassnnass teseesneseanan tesevasascssscssecssa 8 550
Argonne Hational Laboratory..eeececrscncececscnsosanaas tereeseserccscssannnnn 5,369
Hotre Dame Radiation Laboratory.....ccceeecesvesveccanss tesesecssesasennns teeeessscassaene 25
Sandias Hational Leboratorie8...cecesescecsccaincnsncacans seeseesssnases cesstesecsnansavaarancas 105
Stanford Linear Accelerator Center (SSRL)....ceececernnsancasasssseanssoassssccss 265

Total project cost.c.ccevecnnns secessstecssanecnass tesesnsessstesacsstecsssnsssncnsannsassoe . $ 6,314

FY 1996 General Plant Projects (GPP) are miscellsneous minor new construction projects of a general nature. The total estimated costs of each uill not
exceed $2,000,000. Funding of this type is essential for maintaining the productivity and usefulness of Department-owned facilities and in meeting its
requirement for safe and relisble facilities operation.

Prior FY 1996 ; _ |
. Years | ' EY_{994 FY_1995 8/ - Request C -
Construction $I000KK $4,851  $4,500 S 6,34-

Does not exclude general reduction for use of prior yeor balences of $1,000,000.

>
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8. Construction Funded Project Descriptive Summsry

Project Title and Location: Pro]ect 96-€-305 Accelerator and Reactor improvements TEC: $12,883
: L . end Medifications, Various l.ocations C TPC: $12,883
Start Dete: 3rd. Qtr. FY 199§ ) Completion Date: 3rd Otr. FY 1998 ‘

Financial Schedule (Federal Funds):

fiscal Year Appropriation Obligations Costs
1996 $12,883 812,883 '$ 2,575
1997 0 , 0 - 5,154
198 0 ‘ 0 5,156

Harrative: This project provides for additions and mod!ﬂcatims to accelerator and resctor fecilities, which are supported by the Basic Energy

. Sciences program. Since program priorities and needs change, the projects described below indicate the most likely projects to be funded. A continuing

evaluation, however, is necessary to ensure that those projects with the greatest productivity are funded. Two projects at the Brookhaven National
Laboratory are requested to incorporate improvements at the High Flux Beem Reactor and the Mational Synchrotron Light-Source, one project is requested

‘for facility improvements at the Stanford Synchrotron Radistion lLsborstory, one project is requested at the Oek Ridge National Leborstory for

improvements to the High Flux Isotope Reactor, one project at Lawrence Berkeley Laboratory is requested for improvements at the Advanced Light SOurce,
one project is requested at Argonne National Lsboratory for improvements to the Intense Pulsed Neutron Source, and one project g requested for
improvements at the Kensas State University, lon Collision Physics Fecility.

The follo&lng are the projected ftems of work to be performed at the varfous locations. Since needs and priorities may change, other projects may be
‘substituted for the enamples listed below, and some of these may be located on non- Government owned property. .

#otional Synchrotron Light Source

Consistent with the increased user requirements st the WSLS, geveral edditions and improvements are proposed st the fm:il!ty |m:lw:|ing- installation of
a beamline, installation of a Spherical Grating Nomchromter and water system improvements, and major upgrades for several beamlines to replace 10-
year old cepabilities.

High Flux Beaw Repctor ' ) . :
Several reactor edditions end improvements are necessary to ensure the continued safe and reliable operation of this facility. Specifically in FY 1996,

several projects are proposed including: Safety System Instrumentation Upgrade, Confinement Atmosphere Sampting, Reactor Vessel Periscope Replacement
end #-8 Spectrometer Improvements, and upgrades for several beamlines to enable users to collect more data.

Stanford Synchrotron Radiation Laboratory

Provides for improvements to the Stanford Synchrotron Rediation Laboretory necessary, to meet changing research activities underway. The cepabilities at
this laboratory are en essentisl part of several BES research efforts, and to meet these unique requirements, modifications end improvements are
necessary. During the FY 1993-FY 1995 period, @ SPEAR orbit stabilization progrem will have improved the overall performance of the storage ring. In’
FY 1996 it is proposed that.the ring be modified such that electron injection can be accmplished at the ring operating energy of 3 GeV.

Hi tux - igo Regctor
Provides for necessary safety improvements fdentified for the High Flux lsotope Reactor (HFIR) facilities and systems, to assure compt iance uith (1933

orders and epplicable standards, codes end regulations. This project will also provide for some upgrading of besmline instrumentation.

w4



" Total Project Funding (BA):

dvanced L1 '
This accelerator and reactor lnprovement and modification project would provide for the development of an (movative ingertion device ln the Light

Source storage ring lattice in order to extend the generation of high-flux, high-brightness x-rays to photon energles Lp to at least 30 kev. This - -
project will also provide for the beamline instrumentation to utilize the insertion devtce.

s State Unt arsit fon Collision Physics Facilit
tMs project will provide a closed loop liquid nitrogen system to replace the batch filled system now In.use. The liquid nitrogen coupressor-
refrigerator system will allow the production of liquid nitrogen for cooling of the J.R. Macdonald Laboratory superconducting LINAC and other peripherat
gystems. This project will also provide a new control sultchyard for a more efficient operation to allou for higher ylelds inproved duty cycle, and

-~ quick beam identification.

" Intense Pul Neutron Source
"This project will provide for a new spallation target to {ncrease the neutron flux avaitable to users. .

FY 1996

Construction o ‘ . $12,883

WS
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8. thstruct!'on Funded Project Descriptive Summary

Project Title and Location: Project 89-R-402 6-7 GeV Synchrotron Radlatlon Source o TEC: $467,178
Argonne National Laboratory TPC:" $811,922
Argonne, Illinois ’ : . }

Start Date: 3rd Qtr. FY 1990 . " Completion Date: 1st Qtr. FY 1997

Financial Schedule (Federal Funds):

‘Fiscal Year Appropriated Adjustments Obtigations - __Costs

1989 . % 6,000 $ (] $ 6,000 $ 5,633
1990 . . 40,000 : -+ . 560 a/ o 39,440 : : 15,916
1991 ' . . 70,000 - 408 by 69,592 37,347
1992 90,360 -0 90,360 88,044
1993 . © 110,407 o -14,000 c/ 96,407 117,504
1994 : : 107,000 . -3,186dsr 103,814 100,106
1995 . 58,379 . 0 58,379 88,143

1996 3,186 0 © 3,186 _ 14,487

'Reﬂects sequestntion of funds for FY 1990,

Application of & portion of the FY 1991 general reduction of $4,111,000. : : . V k
Application of a portion of the FY 1993 programmatic general red.:ction of $49,000,000. ’ .
Reflects rescissfon of funds for FY 1994,

'_il'urratlve- Argonne Nat{onal (abor&tot‘y ls constructing a new-generation 6-7 GeV synchrotron radiat!or\‘source.» This facilfty' is important for the
Department ‘s research progrem and will serve as a national resource for the conduct of research by industry, goverrment, and university scientists.

This facility will produce unprecedentedly brillisnt x-ray beams to serve the research needs of virtually alt scientific disciplines and many
technological fields, e.g., physics, chemistry," materials and surface science, biology, and medicine. Users uill include scientists, engineers, and
graduate students’ from unfversities, industry, end research laboratories throughout the United States. .

The facility as currently emisoged ulll consist of a large storage ring contaming as many as 34 ingertion devices to give intense beams of hard x- -

rays. The injection and booster systems will be designed to inject positrons into the storage ring at the design energy of 7 GeV. Beem currents es
high as 100 millismperes and lifetimes of at least 10 hours are anticipated. - Most importantly, the lowest possible beam emittance will be sought to -
give the highest britliance x-ray source by a factor of 10,000 over any in existence. This facility will impact heavily on the fields of physics,
materials, chemistry, biology and medicine, and many technologies. Determination of bulk and surface structure will be performed with greater
resolution end accuracy. Microprobe characterization will allow impurity detection in the parts per biltion range. - The high brilliance will make
possible fnelastic x-ray scattering which is an essentially unexplored field. Investigating time-dependent phenomena in biological membranes and

in photosynthetic processes will be possible, as will observing the motion of atoms in protein systems. Angiography and analysis of tumor diseases will
be advenced through non-invesive and very fast x-ray diagnostics without, or with the minimal use of, dyes-or drugs. Topography will be extended to
time-resolved studies of plastic deformetion and fracture. All of these investigations are made possible by the photon energy, time-structure,
intensity, and unusual brilliance of the radiation source. Other experiments importent to national security needs would also be undertaken.

Total Project Funding (BA):

Prior . : FY 1996 .

. Years FY_1994 FY 1995 Request Jo Complete
Constructfon $301,799 $103,814 £58,379 $ 3,186 0
Capital Equipment 15,800 . 5,662 3,900 7,258 0

Operating Expenses 105,022 52,380 64,900 82,520 ©7,322

Ll
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8. Construction Funded Project Descriptive Sumary T - P

Project Title and Location: Project 87-R-405 Combustion Research Facility, Phase Il . © TEC: $ 26,800
. Sandia National Laboratories : TPC: $ 30,020 ,
Livermore, California ’ : - o
Start Date: 4th Qtr. fY 1988 Completion Date: 4th Qtr. FY 1999
Financial Schedule (federal Funds): ‘
. Fiscal Year - _Appropriated ‘ - obligations _ Costs ’
. Prior Years $ 4,800 ’ $ 4,800 $ 4,205
1995 0 0 ) 450 . C _ ’
1996 ] 2,000 2,000 . 1,700 o N
1997 : 9,000 A . 9,000 . 9,400 . oo
1998 . 7,000 .7,000 - 6,800 -

1999 : 4,000 . l.,ooo ' 4,245

Narrative: Sandlo National Leboratories, leermore (SNL/L) is constructing an addltlon of approximtely 32 300 square feet to the existing 51,100
square-foot multibuilding CRF facility (Project No. 78-13-B, TEC $9.4 million) at SNL/L. Phase 11 will add 21,200 square feet to the exlsting
16,400 square-foot laboratory building and 11,100 square feet to the existing 25,000 square-foot office butldmg. This project will add vitally
needed capacity and important new capabillties to the Combustion research resources that can adequately deal with the critical needs of the 1990s.
During the past 10 years, the number of scientists who visit CFR to participate in research has almost tripled, completely saturating CRF, Phase
1 facitities. To accomplish this goal requires the sddition of a new laboratory wing that emphasizes centralized next-generation laser diagnostic
facilities and specialty designed laboratories not available in CRF Phase I.

The project has been delayed due to severe budget constraints during FY 1989 thfough FY 1995. The appropriastions totaling $4.8 million fn FY 198?
and FY 1988 were used for site preparation and design and construction of the shell of the laboratory bui ldmg addition. The appropriations in
FY 1996-FY 1999 will complete the balance of the project.

The overall scope of this project is the doubling of space avai lable for experiments. Equipment funds are required for a new central laser system )

~ and special purpose leboratory equipment. A modest entargement of the office building is included to house the rapidly increasing population

of visiting scientists. These enhancements will consolidate the combustion-related resources at a single site readily accessible to visiting
scientists.

Tatal Project Funding (BA): . . N

3 Prior FY 1996
) Years Request To Complete
Construction $4,800 - $ 2,000 . $20,000 i
Capital Equipment 0 0 -+ 2,000

Operating Expenses 220 B 0 1,000




' DEPARTMENT OF -ENERGY
FY 1996 CONGRESSIONAL BUDGET REQUEST

ENERGY SUPPLY, RESEARCH AND DEVELOPMENT

(Tabular dollars in thousands,

Basic Energy Sciences

Narrative material in whole dollars.)

Title_and Location of Project: Genera]
_Various

Plant PrOJects
Locations

2a. Project No. GPE-400
2b. Construction Funded

R il R e aiat r aeteee e EE  E EoR P A

Ist Qtr. FY 1996

‘ 3a Date A-E Work Initiated, (Title I Design Start Scheduled):
3b. A-E‘Hork (Title I & IT) Duration:

Months vary per project

- o e E e e e E E T ® E TS e e e e S e G e e kA A R e e e e e e e T R MR R e e e M P P R T e e e e R e e e e e PP e Ee e e M e e e e -

4a: Date Physical Construction Starts: 2nd

4b. Date construction ends: 4th Qtr. FY 19

7.

- Fipancial ‘Schedule (Federa1 Funds):

Qtr. FY 1996
97

6. Current Cost Estimate:
TEC -- $6,314
TPC -- $6,314

: : : ' Costs . :
Fiscal Yesr  Obliqations  FY 1994  FY 1995  FY 1996  FY 1997  EY 1998
Prior Year Projects $ XXXXX $5443 $3081 ‘$§ 0O $ 0 $ 0
1994 Projects 4,851 851 1,259 2,342 399 0
1995 Projects 3,500 . 0 700 1,400 1,400 0
1996 Projects _ 6,314 . 0 0 1,262

Brief Physical Descript on _of Project

2,526 - . 2,526

This project is required to provide for minor new construction other capital a]teratlons and additions, and for
buildings and utility systems. Where applicable, the request also includes the cost of installed capltal

equipment integral to a subproject.

Funding of this type is essential for maintaining the productivity and

s



1. Title and Location of Project: General Plant Pnojects 2a. Project No. GPE-400
A A _ - 2b. Construction Funded

8. Brief Physical Description of‘Project {Continued) ‘

usefulness of Department-owned facilities. Since it is difficult to detail this type of project in advance, a
continuing evaluation of requirements and priorities may be expected to result in additions, delet1ons, and
changes in the currently planned subprojects. In general, the estimated funding for each locatlon is preliminary.
in nature, and is intended primarily to indicate the relat1ve magnitude of the requirements. WNo significant R&D
program is anticipated as a prerequisite for design and construction of the subprojects under construction. The
FY 1996 GPP funding for Argonne National Laboratory will also support h1gh priority ES&H act1v1t1es identified in
the Department’s Five Year Plan. ‘

g The currently estimated distr1but1on of FY 1996 funds by 1aboratory is as follows
Ames Laboratory.....i .............. Ceeereeas eeaean erecetecaenes eeeesenas eaees . ¢ 550

-Argonne National Laboratory................. et eeeencecitectenenenacsenaanoerennannns - 5,369
Notre Dame Radiation Laboratory........... ettt etesaiseateaetransieesoaiasannnn ‘ - 25
Sandia Natfonal Laboratories. ..o ueeniiiiiniiirniieiieeeenreeenensocosnncnsnnnss _ .. 105
Stanford Linear Accelerator Center (SSRL)................ e etetetateeteseeteaanas 265

Total project Cost.oniiiiiiiiiiiiiiiiiinl e teeeneerencaseernnenan | $ 6,314

9. . Purpose, Justification of Need For, and Scope of Project

~ The following are examples of the major items to be performed at the various Tocations. Since needs and
-priorities may change, other projects may be subst1tuted for the examp]es 11sted below, and some of these may .be
- Tocated on non-Government owned land. :

Ames Lgboratorn ...... et eeeeeeciososestatanstenaannns ;........;%,.....; ...... eee. . §  550-

" Includes funds to maintain the research capability at the Ames Laboratory, to adapt the facilities to changes
réquired to meet new and improved production techniques, to effect economies of operations, and to reduce or
eliminate health, fire, safety or environmental problems. The major projects are the fume hood/ventilation
upgrade, handicapped access modifications and Spedding Hall elevator replacement. The highest priorities will be
selected based on the laboratory and DOE assessment of existing environmental, health, and safety needs at the
laboratory. The projects described above will be constructed on Government owned bu11d1ngs located on non-
Government owned land at the Ames Laboratory - :

BB
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1. Title and Location of Project: General Plant Projects ‘ 2a. Project No. GPE:400
2b. Construction Funded

9. Purpose, Justification of Need For, and Scope of Project (Continued)

rqonne National Laborator .;..,...L......,......}...' ...... Ceenee ........;;...,.. B 5,369; .

The Argonne National Laboratory FY 1995 General Plant Projects (GPP) are miscellaneous minor new construction
projects of a general nature (such as safety upgrades, fire protection upgrades, and shower and lavatory -
upgrades). The total estimated costs of each will not exceed $2,000,000. These general plant projects are
required to provide for minor new construction and additions, and upgrades for buildings and utility systems.
Where applicable, the request also includes the cost of installed capital equipment integral to a subproject.
Funding of this type is essential for maintaining the productivity and usefulness of Department-owned facilities
and in meeting its requirements for safe and reliable facilities operation. Since it is difficult to detail this

- type of project in advance, a continuing evaluation of requirements and priorities may be expected to result in
additions, deletions, and modifications to the currently planned subprojects. No significant R&D program is
-anticipated as a prerequisite for design and construction of the subprojects under construction. The highest
priority projects will be selected as needs are identified in FY 1996. :

Notre Dame Radiation LAbOratOry...........eeesesiseerivesasassasnennsnasasosnans  § 25

The Radiation Laboratory is housed in the Radiation Research Building, a Government-owned building located on non-
Government-owned land on the campus of the University of Notre Dame. The area to be modified is within the
Radiation Research Building. -After the Laboratory’s old LINAC is decommissioned, the vault in which it resides
will be converted to a laser spectroscopy laboratory. This will alleviate congestion and scheduling problems in
another laser laboratory. Necessary modifications include removal of hardware associated with LINAC installation
and/or modification of plumbing, electrical and light fixtures consistent with new usage, and installation of
suitable cabinetry. , : ’

Sandia National Laboratories............ccun..... e tteeteertarasseetaisanncnnnns $ 105

The Combustion Research Facility (CRF) at Sandia National Laboratories, Livermore (SNL/L) has a continuing need
for General Plant Project (GPP) funds for upgrading or the construction of facilities as required to meet
expanding or continuously changing programmatic goals and to meet identified environmental, health, and safety
requirements. This project will provide funding to modify laboratory space and facilities in the CRF Laboratory
Complex. Modifications will be needed to accommodate the many active and proposed combustion research experiments
whose needs continuously change and have become increasingly complex because of the technological advances in
combustion research. Additional modifications are mandated for environmental, safety and health needs that have
-evolved since the original facility was designed in 1977.

10



Title and Location of Project: General Plant Projects

2a. Project No. - GPE-400
2b. . Construction Funded -

10.

11.

.burpose, Justification of Need For, and Scope of-Project {Continued) : -

Stanford Linear Accelerator Center'(SSRL)

....... etiieeerineeeineee 08 265

Requirements include minor modifications and additions necessary to support the optimum use of the laboratory -
research capabilities and to meet identified environmental, health, and safety requirements. These improvements -
are necessary to maintain the capital investment at the site, to keep the backlog of projects from growing, and to
~ accommodate the continuous changes to.the physical makeup of the site necessitated by the evolving SSRL research
projects. Examples include upgrading of laboratory space, modifications to roads and parking areas, and
relocation of experimental equipment at the facility.
owned SSRL buildings iocated on Stanford University non-Government owned land.

Details of Cost Estimate

See description, item 8

" Method of Pgrfogmanc

The projects described will be constructed on Government-

The estimated costs are preiiminary and, in general indicate the magnitude of each
program These costs included engineering, design, construction and inspection..

Design will be on the basis of negotiated architect- engineer contracts. To the extent feasible, construction and |
procurement will be accomplished by firm fixed- price contracts and subcontracts awarded on the basis of

competitive bidding
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DEPARTMENT OF ENERGY
FY 1996 CONGRESSIONAL'BUDGET REQUEST

ENERGY SuPPLY, RESEARCH AND DEVELOPMENT.
(Tabu]ar dollars in thousands Narrative mater1al in whole dollars. )

Basic.Energy Sciences:

1. Title and Location of Project: Accelerator and Reactor Improvements A 2a. Project No. 96-E-305
' and Modifications, various locatlons 2b. Construction Funded

- 3a. Date A- E Work Initiated (Title I Design Start Scheduled): 1st Qtr. FY 1996 5. Previous Cost Estimate. None
3b. A-E Work (Title I & II) Duration: Months vary per project ' - '

B R e el it e T T T YRV gy i g U g g g

- 4a. Date Physical Construction Starts: 3rd Qtr. FY 1996 v : A . 6. Current gost Estimate
‘ ' - TEC --. $12,883
4b. Date Construction Ends: 3rd Qtr. FY 1998 T TPC -- $12,883

7. FinantigT Schedule (Federal Funds):

Fiscal Year Appropriation . Obligations | Costs

1996 | $12,883 7 $12,883 $ 2,575
1997 | | 0 o 0 5. 154

1998 o 0 . . 0 5,154
8.  Brief Physicgl Qescrtption of Project | ‘ |

This project provides for additions and modifications to accelerator and reactor facilities, which are supported
by the Basic Energy Sciences program. Since program priorities and needs change, the projects described below
indicate the most 1ikely projects to be funded. A continuing evaluation, however, is necessary to ensure that
those projects with the greatest productivity are funded. Two projects at the Brookhaven National Laboratory are
requested to incorporate improvements at the High Flux Beam Reactor and the. National Synchrotron Light Source,-one
project is requested at the Stanford Linear Accelerator for facility improvements at the Stanford Synchrotron
Radiation Laboratory, one project is requested at the Oak Ridge National Laboratory for improvements to the High
Flux- Isotope Reactor, one project is requested at the Lawrence Berkeley Laboratory for improvements at the ‘
Advanced Light Source, one project is requested at Argonne National Laboratory for improvements to the Intense
Pulsed Neutron Source, and one proJect is requested for improvements at the Kansas State Un1vers1ty Ion Collision
Phy51cs Facility.
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1. Title and Location of Project: Accelerator and Reactor Improvements 2a. Project No. 96-E-305
: ' and Modifications, various locations o " 2b. Construction Funded -

-9.' Furgbse, sttificgtion of Need For, and Scope of the Project

- The following are.the projected items of work to be performed at-the various locations.’ Since needs and
priorities may change, other projects may be substituted for the examples listed below, and some of these may be
located on non-Government owned property. .

a.  Mational Synchrotron Light Source (BNL)....ooeerrnvnennnnnnnnas ;....,....;;...;;......;..J... $ 2;&00'

Conststent with the increased user requ1rements at the NSLS, several additions and 1mprovements are proposed'
~ at the facility including: -installation of a beamline, 1nsta11atlon of a Spherical Grating Morochromator,
- ‘and water system improvements, and majov upgrades for. several beamlines to replace 10- -year old capab1]1t1es

b.  High Flux Begm Reactor {BNL)........ heveeas eees e ereteeneieeenienaceneieteaacetcenactcnanans $ 3,800

Several .reactor additions and improvements are necessary to ensure the continued safe and reliable operation
of this facility. Specifically in FY 1996, several projects are proposed: Safety System Instrumentation
Upgrade, Confinement Atmosphere Sampling, Reactor Vessel Periscope Replacement, and H-8 Spectrometer
Improvements, and upgrades for several beamllnes to enable users to collect more data. :

c. :S nfor S nchrotron Radiation Laborator 7.1 T '..;.;......;.{...,...; ....... $;’ 465

This project will provide for improvements at the Stanford Synchrotron Radiation Laboratory necessary to
- meet changing research activities underway. The capab111t1es at this laboratory are an essential part of"
several BES research efforts, and to meet these unique requirements, modifications and improvements are
necessary. During the FY 1993-FY 1995‘period, a SPEAR orbit stabi1ization program will have improved the
overall performance of the storage ring. In FY 1996, it is proposed that the ring be modified such that .
electron injection can be accomplished at the ring operating energy of 3 GeY. This will eliminate the
requirement to inject at a lower energy-and "ramp up" to the desired operating energy, thereby providing for
faster fi]ling and insuring the fill-to-fill reproduc1b111ty of the electron beam orbits.

1%



1. Title and Location of Project: Accelerator and Reactor Impnovements _ 2a. Project No. 96-E~3d&
- ' . ' and Modifications, various locations 2b. Construction Funded

9. Purpose, Justification of Need For, and Scope of the Project (Continued)
d. High Flu sotope Reactor (ORNL R X TR RRRRY ...........;;...‘ ....... veenens $ 1,200

The purpose of this project is to improve the safety of the HFIR and to assure compliance with DOE orders
and with applicable standards, codes and regulations. Current instrumentation used in three systems for
monitoring and controlling reactor power level is "original HFIR" and is far out of date. Due to their age,
these instrumentation systems are difficult to maintain because of the non-availability of spare parts-and
services, and calibration is inaccurate and subject to excessive drifting. Funding is being provided to
replace them. This project will also provide for some upgrading of beamline instrumentation.

e. Advanced Light Source (LBL).............. it e e ceii $ 3,675

This accelerator and reactor improvement and modification project would.provide for the development of an
innovative insertion device in the Light Source storage ring lattice in order to extend the generation of
high-flux, high-brightness x-rays to photon energies up to at least 30 keV. The extended spectral ring
would enhance the scope of the Light Source scientific program by providing higher photon energies than now
available without sacrificing the limited number of straight sections that are best utilized by very-high-
brightness undulator YUV and soft x-ray sources, thereby increasing the Light Source contribution to the
nation’s scientific, technical, and education base. This project will also prov1de for the beamline
instrumentation to utilize the insertion device which will provide a significant increase in the
experimental capability for users. .

f.  Kansas State University. Ion Collision Phyctcs Facility........ceven. Ceeeeeeieanans ceesrieess $ 493

This project will provide a closed l00p licaid nitrogen system to replace the batch filled system now in
use. The liquid nitrogen compressor-refrigarator system will allow the production of liquid nitrogen- for
cooling of the J.R. Macdonald Laboratory superconducting LINAC and other peripheral systems. This project
will also provide a new control switchyard for a more efficient operation to allow for higher yields,
improved duty cycle, and quick beam identification.

T
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1. Title and Location of Project: Accelerator and Reactor Inprovements 2a. Project No. 96-E-305
and Modifications, various locations 2b. Construction Funded
g.  Intense Pulsed Neutron Source (ANL)....... ,..Q..........; ............. Ciereaena. Cerieaeienens $ - 350

‘ This project will provide for a new spallation target to increase the neutron flux available to users.
10. Details of Cost Estimate

- a. Engineering, design, and inspection and component assembly

and installation..... e $12.883
Total line item cost............ Ceeeeneeaeens eeeteteeneseeetateanensaan Ceeereeaes . $12,883

11. Hethod of Performance

Design, engineering and inspection w111 be performed by Argonne National Laboratory, Brookhaven National -
Laboratory, Stanford Synchrotron Radiation Laboratory, Oak Ridge National Laboratory, and Lawrence Berkeley

Laboratory. To the extent feasible, construction and procurement will be accomp]1shed by fixed -price contracts
and subcontracts awarded on the basis of competitive bidding. :
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DEPARTMENT OF - ENERGY _
‘ FY 1996 CONGRESSIONAL BUDGET REQUEST
(Changes from FY 1995 Congressiona] ‘Budget Request are denoted with a vertical line in Teft margin.)

‘ ENERGY SUPPLY, RESEARCH AND DEVELOPMENT ' _
(Tabular dollars in thousands Narrative material in whole dollars.)

‘Basic Energy Sciences

1. Title and Location.of Project: 6-7 GeVY Synchrotron Radiation Source 2a. Projéct No. 89-R-402
- - o - Argonne National Laboratory - 2b. Construction Funded
Argonne, Il1linois
_3a. Date A- E Work Initiated (Title I Design Start Scheduled) 2nd Qtr. FY 1989 5, Previous Cost Estimate: '
Total Estimated Cost (TEC) -- $467,178

3b. A-E Work (Titles I & II) Duration: 48 months | , Total Project Cost (TPC) -- $811,922
4a. Date Physicaﬂ Construction Starts: 3rd Qtr. FY 1990 6. Current Cost Estimate:
. S _ : TEC -- $467,178
~ 4b. Date Construction Ends: - 1st Qtr. FY 1997 : TPC -- $811,922

7. FEinancial Schedule (Federal Funds):

Fisc ear Appropriation Adjustments Obligations -Costs
1989 $ 6,000 . ' $ 0 - $ 6,000 - $ 5,633
1990 40,000 - 560 a/ 39,440 15,916
1991 : 70,000 . - 408 b/ 69,592 . 37,347
1992 90,360 0 _ 90,360 88,044
1993 110,407 , -14,000 c/ : 96,407 117,504

. 1994 107,000 - 3,186 d/ 103,814 100,104
1995 ‘ 58,379 0 58,379 88,143
1996 3,186 ' - 3,186 14,487

a/ Reflects sequestration of funds for FY 1990.

b/ Application of a portion of the FY 1991 general reduction of $4,111,000.

¢/ Application of a portion of the FY 1993 programmatic general redu»tlon of $49,000,000.
d/ Reflects rescission of funds for FY 1994.

b
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1. Title and Location of Project:- 6-7 GeV Synchrotron Radiation Source Za. Project No. 89-R-402
. Argonne National Laboratory 2b. Construction Funded
"Argonne, Il]1n01s '

8. Brlef PhysicaI Descrlptvon of Project

The DOE has selected Argonne National Laboratory to design and build a new generation 6-7 GeY synchrotron
radiation source. This facility is important for the Department’s research program and will serve as a national”
resource for the conduct of research by industry, government, and university scientists. This facility will be
located at the Argonne National Laboratory and will produce unprecedentedly brilliant x-ray beams to serve the
research needs of virtually all scientific disciplines and many technological fields, e.g., physics, chemistry,
materials and surface science, biology, and medicine. Users will include scientists, engineers, and graduate
students from universities, industry, and research laboratories throughout the United States.

-

The acceierator compiex will consist of a 200 MeV electron accelerator, a positron production target a positron
linac, a positron accumulator ring, an injector synchrotron to accelerate positrons to 6-7 GeV, and a positron -
storage ring. The storage ring will be housed in an annular building and will provide space for 69 experimental
beamlines and related equipment. Funding for an initial complement of beamlines is included in this construction
project. The injector synchrotron will be housed in a separate, but related, structure. The complex will also
include: offices; general and special purpose laboratories; clean room laboratories; and miscellaneous service
operations areas. Provisions are included for site access roads, parking, service utilities, and miscel]aneous
, site amenities. . A ‘

. The central Tab/offlce building wi1l contain 1aborator1es, administrative offices, library and technical areas
with an- associated multiuse meeting facility.

The following is a brlef physical description of the project facil1t1es

TECHNICAL COMPONENYS. The major system components for the product1on and lnjection of positrons are of . e
conventional design. The storage ring, with approxvmately a 1100-meter circumference and 40 6-meter-long straight
‘sections, is so designed that the positron beam size and position at each insertion device can be tuned
independently for optimal. performance. Storage ring magnets- are of conventional design; however, a novel and

- highly effective vacuum system is proposed. The storage ring will operate at an energy (6-7 Gev) which will:
assure that 20 keV x-rays can be effectively obtained from an undulator in the fundamental mode. -

.77‘
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1. Title.and Location of Pfoject: 6-7 Ge¥ Synchrotron Radiation Source 2a. Project No. 89-R-402
. : Argonne National Laboratory . 2b. Construction Funded
Argonne, I1linois S
Brief thsicglgDe$cription of Project {Continued)

8.

0f the 40 straight sections, 6 will be occupied by accelerator equipment. Thus a total of 34 straight sections
are available for insertion devices (undulators and wigglers). In addition, 35 photon beams from bending magnets
(BM) can be provided. The initial complement of beamlines included directly in the project are based on three
_different types of radiation sources. - Additional beamlines, as prOV1ded through Co11aborative Access Teams
(CAT’s), are also expected to be ready at commissioning.

CONVENT IONAL FACILITIES The centraﬂ laboratory/office bui?ding is a conventiona1ly designed buiiding

with structural steel framing, concrete floor slabs, and an architectural metal exterior curtain wall with .
insulated glass windows. The office/laboratory section is composed of two connected four story bu1ldings with
mechanical penthouses. An adjacent building houses a mu]tlpurpose meeting facility designed for seminars and
user meetings. The accelerator control center is located in a two story building attached to the experimental
hall buvlding near the central ﬁaboratory/off1ce building. .

The heating, ventilation and air-conditioning systems are generally variable volume, constant temperature air
supply systems providing standard temperature and humidity conditions. Computer rooms and laboratory clean rooms
have separate specialized air- -handling systems. The building’s fire-protection system consists of smoke-
detectors, sprinkler systems, and alarm-controlled zones electronically interlocked with Argonne’s-site-wide fire

and security system Ut1l1ty systems are conventional, 1nterconnect1ng with Argonne’ s existing site-wide utility .

system.

Conventional facilities buildings for inject%on cbns{st of the linear accelerator/k]ystron'ga]1ery wing, the
synchrotron injection wing, the synchrqtron extraction wing, and the synchrotron ring tunnel. .

(1) The linear accelerator/klystron gallery buildvhg is a long, narrow structure having an outer shell similar to
a prefabricated metal building and joined on one side by a reinforced concrete and earth-shielded linear
accelerator tunnel. The klystron gallery is an open bay with concrete floor slab, steel frame, and metal
panel walls. \ ' ' .

(2) The synchrotron injection wing is similar to a prefabr1cated metal bu11ding Appropriate shielding is
provided by concrete blocks.

14




1. Title and tocation of Project: 6-7 GeV SynchrotronARadiation Source - 2a. Project No. 89-R-402
‘ - . Argonne National Laboratovy -+ 2b. Construction Funded
Argonne, IMlinois .

8. Brief Physicg Dgscrigt on of Project (Continued)

- (3) The synchrotron extraction tunnel is located below the rf/extraction r1ng Approbriate shielding is provided
by concrete walls and roof -

" (4) The synchrotron enc]osure is a box shaped reinforced concrete structure which provides approximately two feet e-
~ of cover over the top and haV1ng sloped sides.

The exper1mental hal?/storage ring building is an annular shaped, metal c1ad bui]ding having an average radius of
600 feet, and is approximately 28 feet high and 85 feet wide. Steel columns and 120 roof beams provide a clear
span for experimental beamline installation. A concrete "storage ring” shielding enclosure is located within the
building near the inner wall. This enclosure has approximately 3-foot thick reinforced concrete walls and roof
slab. The inside height is 9 feet and the width varies between about 9 and 21 feet in a sawtooth pattern.

The experimental hall building has separate air- hand11ng units and air-distribution units creating muitiple zones -

to provide heat and air-conditioning. The storage ring enclosure is air-conditioned and exhausted to the extent
necessary to remove equipment-generated heat only. All utilities are distributed to the building from the utwlity -
support building. , ‘ : ‘

An emergency/service vehicle tunnel, 14 foot head clearance, is provided under the bui1ding for infield access. A -
pedestrian tunnel also connects central laboratory/office building to the control room, crosses the experimental '
hal1, and connects the rf/extract1on and injector buildings. -

An rf/extraction bui?ding, located above the synchrotron ‘extraction tunnel, will house storage-ring magnet ,
powersupplies and radio frequency (rf) equipment for the synchrotron and the storage ring. Consistent with user
needs, at least four laboratory/office modules will be constructed. These are similar metal-framed one-story
‘buildings with insulated metal exterior panels and concrete floor slabs. These buildings are spaced at intervals
.around the outside of the experimental hall/storage rlng building and each contains offices, laboratories,
conference areas, service support  spaces, and truck air-lock access to facilitate delivery of technical

components

iK



- - . : .

1. Title and Location of Project: 6-7 GeV Synéhrotron Radiation Source 2a. ' Project No. 89-R-402
: ' .~ 'Argonne National Laboratory . 2b. Construction Funded
Argonne, [Minois 4

8. Brief Physical Description of Project (Contlnuedl

" The utility support facility houses centra] mechanical and electrical equipment supporting the accelerator
components and conventional facilities. It is a single-story, conventional metal-framed structure similar to a -
prefabricated metal building, with reinforced concrete floor slab. The facility has an overhead truck access
door. , ‘ -

SITE IMPROVEMENTS: The completed project will occupy approximately 80 acres of relatively level, open land on the
Argonne site. A standard perimeter road encircling the entire complex will provide access to all quadrants and
interconnect with Argonne’s road system. The project center and the four office/laboratory modules will have
paved parking facilities. Emergency and service access to the 1nf1eld area of the experimental hall/storage ring
W111 be via a 16-foot wide vehicle tunnel.. '

9.  Purpose, ngtjfic tion of Need For, and Scope of Project

Over the past 20 years, synchrotron radiation emitted by c1rculat1ng electron or positron beams has emerged as a
very powerful and versatile source of vacuum ultraviplet 1ight and x-rays, and a very powerful tool for probing
the structure of matter and for studying various phys1cal processes. Several synchrotron radiation facilities :
with different designs and characteristics are now in regular operation in this country, the most recent additions

being the 0.8 GeV and 2.5 GeV rings of the National Synchrotron Light Source at Brookhaven National Laboratory. '

In October of 1983 an ad hoc committee was convened by the Department of Energy, Office of Basic Energy Sciences,
with the charter to "solicit and evaluate ideas from synchrotron-radiation providers and users as to the future
opportunities and technical needs for synchrotron-radiation based research." The committee had a membership of 17
scientists actively pursuing research using synchrotron radiation. The finding of the committee, briefly stated,
is that the present research and development programs in matertals sc1ence, physics, biology, and chemistry using

g0
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1. Title and Location of Project: 6-7 GeV Synchrotron Radiation Source 2a. Project No. 89-R-402
- N o Argonne National Laboratory ~2b. Construction Funded :
‘Argonne, I11inois : S

9. Purpose. ggstiflcatlon of Need For,, and Sco e of Project (Continued

synchrotron radiation can be great]y benefitted by the availability of two additional facilities in the U. S The
one with the higher priority is a high-energy storage ring capable of providing fundamental undulator radiation in
the x-ray region of the spectrum up to 20 keV, with an-early 1990 target date for full operation. Such a storage

- ring requires an electron or positron beam of energy around 6-7 GeV. Both should be insertion device (undulator -
and wiggler) based machines designed to accommodate a large number of such insertion devices.

The recommendation by the Committee.was later studied and endorsed by the Major Materials Facilities Committee of
the National Academy of Sciences and_the top priority for the 6 GeV facility was strongly reaffirmed. This high
‘priority national need was reaffirmed in the National Research Council (Brinkman) report - "Physics -through
1990's"™ - and by the Stehle subcomm1ttee of the DOE Energy Research Council Advisory Board.

During 1986 a National task group recommended that the synchrotron energy should be increased from the previouslyr
specified value of 6 GeV in order to provide wider tunability of x-rays from undulator sources. Based on the
report of that task group, 7 GeV has been chosen as the standard operating energy of the synchrotron. This
document addresses the proposed construction of this new synchrotron radiation facility. This new facility will
-consist of a large storage ring containing as many as 34 insertion devices to give intense beams of hard x-rays.
The injection and booster systems will be designed to inject positrons into the storage ring at the design energy
of 7. GeV. Beam currents as high as 100 milliamperes and lifetimes of at least 10 hours are anticipated. Most
importantly, the lowest possible beam emittance would be sought to give the highest brilliance x-ray source by a
factor of 10,000 over any in existence. This facility would impact heavily on-the field of physics, materials,
chemistry, biology and medicine, and many technologies. Determination of bulk and surface structure will be
_performed with greater resolution and accuracy. Microprobe characterization will allow impurity detection in the
. parts per billion range. The high brilliance will make possible inelastic x-ray scattering which is an
, essentially unexplored field. Investigating time-dependent phenomena in biological membranes and in
photosynthetic processes will be possible, as will observing the motion of atoms in protein systems. - Angiography
~and analysis of tumor diseases will be advanced through non-invasive and very fast x-ray diagnostics without, or
with the minimal use of, dyes or drugs. Topography will be extended to time- resolved studies of plastic
deformation and fracture A1l of these investigations are made possible by the photon energy, time-structure,
intensity, "and unusual brilliance of the radiation source. Other experiments lmportant to national security can
also be undertaken.
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1. Title and Location of Project: 6-7 GeV Synchrotron Radiation Source 2a. Pfoject No. 89-R-402
‘ R Argonne National Laboratory 2b. Construction Funded
Argonne, I1linois '
9. Purpose, Justification of Need For, and Sco of Project (Continued
Resedarch and development funding will be used to refine the lattice design of the storage ring, design and test
new radio-frequency cavity systems, advance vacuum technology and surface cleaning techniques, develop insertion
devices, and investigate beamline components that must handle greater x-ray intensities than at existing sources.
Re]iabi11ty,'stab111ty, and flexibility are emphasized in the accelerator, stdrage ring, and beamline designs.
Specifically, the storage ring can accommodate all types of insertion devices with all tuning conditions des1redA
by the users. _ _ _
10. Details of Cost Estimate = . o S © Iotal Cost
a. 1. Engineering, design, and inspection ...... P eeieenes e, o - $61,735
- 2. Construction management costs..............cooiviniie, Cessencinas Geevsereennens _ 11,910
b. Consiruction costs . . : ' :
1. Technical components...... e eeeitetsentecestttencnanne eeeeecesnesesteescsreans 209,571 -
2. Conventional facilities.......... e eedeseetetenaentssnossseensns P eeeeenaes 136,632
SUBEORAT - v« veeeieensene s eneee e eme e s e ee e et e e eae e e e e be e e e ia e aanens | 419,848
c. Contingency........... e ieeretieecettaseaoaanes eeeteeteaaninenesanananns [RRRRTP 47,330
Total Tine item cost...t., .......... eeeieeeeaesiiniaaan et ‘ $467,178
11. Methodl of Performance |

Customary accepted practice will be foilowed. Design of the conventional facilities will be performed under
CPFF architect/engineer contract awarded in accordance with established DOE approved procedures. The design of -
technical components will be performed by the Laboratory. To the extent feasible, construction and other
procurements will be by means of fixed price contracts awarded on the basis of compet1t1ve bidding.
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1.” Title and Location of Project: 6-7 GeV Synchrotron Radiation Source Za; Project No. 89-R-402

Argonne National Laboratory

mgmmm IMinois

. 2b. Construction Funded

12. gnging §chegule of Project Funding and Other Re[gted Funding Requirements~

Prior ’ L :
, Years FY 91 FY 92 FY 93 FY 94 - .FY 95 FY 96 FY 97 TJotal
a. Total project funding : -
1. Total-facility costs R .
(a). Line item (Sec. 10)...... $21,549 $37 347 $ 88,044 $117,504 $100,104 $ 88 143 $14,487 § -0 $ 467,178
(b) Expense funded equipment. 0 0 0 0 0 0 0 0
(c) Inventories.............. 0 0 400 __4.000 __ 2,813 _ 1, 300 87 0 __8,600
Total direct cost............. 21,549 - 37,347 88,444 121,504 102,917 89,443 14,574 0 475,778
2. Other project.costs : B
(a) R&D necessary to - _ e ' .
.complete construction... 26,798 14,332 .- 17,265 21,626 - 14,932 7,500 0- 0 102,453
- (b) Other project related _ ' - ;
CoStS. . iiiiiiiinniiiinnns ' o 0 6,115 11,021 34,635 56,100 82,433 7, 322 197,626
(c) Capital equipment ......... 3,800 1,500 1,500 9,000 5,642 3,900 - 7, 258 ' 0 32,600
(d) Conceptual design’ costs 3,465 0 : 0 0 __ 0 _ 0 ) . 3,465
Total other project costs..... 34 063 _15,832 . 24,880 _ 41,647 _ 55,209 _ 67,500 89.691 Z,322 336,144 -
Total project cost (TPC) _
~ (Items 1 & 2)....,.....; ..... . $55.612 §53,l7 $113,324 $163,151 $158,126 $156,943 §104,26 $7.322 $811,922
b, Related annua)l funding Ve (estlmated life of project 20 years), 4
1. Facility operating costs b/.........ccvvvievnnn.. Cheeeeieenan eteeseesaans Cereresieaes : $61,000 -
~ 2. Programmatic research ........... .. eiiiiiiiiiiiiiiiiiiiiiiiiiiieen eeesesesrananesans 19,000
3. ESBH Costs...vuiniuiiiieriirniiiienninneennans cereanenienans eeeen ceeseanns N e 6,100
4. - Maintenance Costs' c/......oovvuvuninnnnnnne, [ S e 2,000
‘5. Capital equipment related to programmatic research................ccvvuuuuueen. PP 2,625
6. Accelerator improvements.........coviiiiiiiiintretteirniennanas feesesesassssnanseccssscns - 4,725

~Total related annual funding............ ceeearioncavaes R TR EEr - $95.450.

a/ Estimated costs in thousands escalated to 1997-year dollars.

b/ Annual operating costs which begin in 1997 include operations effort, utility, and administrative costs..

c/ Ma1ntenance cost estimated at 2.5% of annual operating cost in FY 1997 building to 7% by FY 2000.
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1. Title and Location of Project: 6- 7 GeV Synchrotron'Radiaiion Source 2a. Project No. 89-R-402

Argonne National Laboratory . 2b. Construction Funded
Argonne, 1111no1s ' -

13. ‘Narrétive Explanation of Total Project Funding and Other Related Funding Requirements

a. Total project funding
“1. Total facility costs
(a) Construction line item - No narrative required
- : (b) Inventories

The spare parts inventory consists of specialized technical components which are not readi]y
available "off the shelf" and have long lead times for procurement. These components include items
~such as rf acce]erat1ng cav1t1es, klystrons, magnets, and beam diagnostic apparatus.

2. Other project costs
“(a) -R&D necessary to complete construction.

- (b)

These costs represent the R&D necessary to assure the best possible performance of the facility, to ,
optimize conceptual engineering designs, and to develop the quality assurance plans for the testing
of all hardware. The R&D plan includes: accelerator physics, including optimization of the current
lattice and studies of alternative lattices, tracking with component errors and misalignments,
nonlinear effects of the lattice and insertion devices, and vacuum chamber impedances; component .
prototyping and testing; designs for insertion devices and beamline components; detector development;
and reexamination of the designs for the conventional facilities. . :

Related annual funding . : ’
These costs provide support for staff, utilities, management start-up, commissioning, and pre--
operations R&D for the APS. This support starts in FY 1992 with the commissioning of the linac and

continues in FY 1993 through FY 1996, to include the Positron Accumulator Ring, the Booster

Synchrotron, the Storage Ring and beamlines. In late FY 1996, the monthly cost profile for the
6-7 GeVY should be the same as for a fully operational 6-7 GeV.

I
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DEPARTMENT OF ENERGY

FY 1996 CONGRESSIONAL BUDGET REQUEST

' . ENERGY SUPPLY, RESEARCH-AND DEVELOPMENT v
(Tabular dol1ars in thousands\ Narrative material in whole dollars.)

Basic Energy Sciences

1. Title and Location bf Project: COmbustlon Research Facility, Phase II | 2a. Pfoject No. 87-R-405
" : Sandia National Laboratories ‘ ‘ 2b. Construction Funded
) _ Livermore, California _ o
3a. Date A-E Work In1tiated (Title I Design Start Scheduled): lst Qtr , FY 1988 5, Previous Cost Estimate: . 4
Total Estimated Cost (TEC) -- $23 300

- 3b. A- E Work (Titles 1 & II) Duration : 12 mohths B . ~ Total Project Cost (TPC) -- 523 520
4a. Date Physical Construct1on Starts: 4th Qtr., FY 1988 : ' 6. Current Cost Estimate::
’ : TEC -- $26,800
4b. Date Construction Ends 4th Qtr., FY 1999 R : TPC -- $30,020
7. Financial Schedu le (Federal Fundsl D , .
Fiscal Year - Aggrogr{ation- : Obligations . _Costs
Prior Years . $ 4,800 o $ 4,800 $ 4,205
1995 .0 ' 0 ’ 450
1996 2,000 ' - 2,000 - 1,700
1997 . 9,000 . 9,000 9,400
1998 , 7,000 o 7,000 6,800
1999 4,000 ' . 4,000 4,245
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Title and Location of Project:. Combustion Research Facility, Phase T — 7a. Project No. 87-R-405
. o - Sandia National Laboratories B 2b. Construction Funded
Livermore, Callfornla -

Brief thsica] Description of Project

Phase II of the Combustion Research Faci]vty (CRF) will add approximately 32,300 gross square feet to the existing
51,100 square-foot multibuilding CRF facility (Project No. 78-13-B, TEC $9.4 million) at Sandia National
Laboratories Livermore (SNL/L). Phase II will add 21,200 square feet to the existing 16,400 square-foot
laboratory butlding and 11,100 square feet to the ex1st1ng 25,000 square-foot office bu1lding“ The project will
include such site modificatlons and 1mprovements as yard paving, wa]kways, landscaping, fenc1ng, signage, and east
entrance road relocation. . ,

The project has been delayed due to budgét constraints from FY 1989 through FY 1995. The appropriations tota]iog
$4.8 million in FY 1987 and FY 1988 were used for site preparation and design and construction of the shell of the
.Yaboratory building addition. The appropriations in FY 1996-FY 1999 will complete the balance of the project.

The 1aboratory building addition will be an L-shaped extension to the south and east of the- existing building
Construction of the addition will match the existing building in architectural style, materials, and finishes,
color, and floor-to-floor heights. -The structure of the building will be steel framed with precast exterior
concrete shear walls (insulated), slab-on-grade floors designed for dampening and vibration isolation,
steel-framed louver enclosed mechanical loft above the laboratories with metal and concrete deck (insulated), and
a loft roof consisting of built-up roofing on metal decking. The laboratory building addition will provide

" sixteen new laboratory spaces and two facility laser laboratories. The new facility laser rooms will be connected
to serve any Lab in the facility, via the Laser Duct and Periscope System. Laboratory spaces of varied sizes are
planned to provide optimum flexibility of spaces as required to operate the various experiments intended for this
facility. Partitions around most laboratories will be floor-to-loft deck metal stud with ‘gypsum board, designed
for sound attenuation. Partitions around three high-bay laboratories will be poured-in-place concrete extending
from the floor up through the loft deck to the loft roof above. Free-standing acoustical partitions along the
main corridor will enclose some work spaces, accommodating remote data acquisition and control equipment outside
the laboratories. All interior walls will be painted. Floors throughout the laboratory spaces, laboratory work .
areas, and corridors will be .finished with resilient floor tile, while the floors in the main entry vestibule will
be fvnished with carpet tile. Suspended acoustical ceilings will be provided except in high-bay laboratories.

Once -through conditloned ventilation will be provided from existing building fans for existing and new laboratory
spaces to carry off fuel gases or vapors and products of combustion, with systems included to minimize the
discharge of contaminants to the atmosphere. An electronlc safety monitoring and control system will provide
back-up to the ventilation system.

Rl
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1. Title and deation of Project: Combustion Research Facility, Phase II ' ' 2a. Project No. 87-R-405
o Sandia National Laboratories - 2b. Construction Funded
Livermore, California -
8‘

Recifculated'ébnditioned ventilation will be provided from a new fan‘system to the corridor and work spaces

outside the laboratories in both the existing and new addition. The existing system of ducts used for diagnostic

laser beam transmission from the central laser rooms will be extended to all new laboratories. Other existing
building systems such as power distribution, lighting, communications, security alarms, fire and evacuation
alarms, automatic fire sprvnkler, and piping and plumbing will also be extended to the addition.

' The office building addition will provide space for thirty- -four new offices, an open office secretarial and file

area, computer terminal rooms, and conference rooms. The addition will be a two-story wing added to the north of

~the existing office building and will match it in architectural style, materials and finishes, color, and
-floor-to-floor height. It will consist of a steel-framed structure with metal panel curtain walls, siab-on-grade

floors at the ground level, second floor cellular metal decking with concrete fill, and an insulated metal deck
roof with built-up roofing. It will also include an exterior emergency exit stairwell, solar insulated glass at
the exterior windows, metal stud with painted gypsum board interior partitions, free-standing acoustical

‘partitioning around open office areas, suspended acoustical ceilings, and carpet-tiled floors. The existing

building main stairwell will be modified to accommodate the increased traffic due to added office space.
Roof-mounted air handling equipment will provide heating, ventilating, and air conditioning. An automatic

sprinkler system, general and emergency 1ighting, electrical power distribution, communication systems, intrusion'

alarms, and fire and evacuation alarms will be provided.

Design of the existﬁng mechanical building allowed space for the expansion of some services. Included in this
project will be an additional chiller, pumps, and heat exchangers. Additional fan equipment providing
recirculated conditioned air for the laboratory building and its addition will be in the loft space above the

laboratory buildings. An additional electrical substation and process-cooling water system will also be provided.

Existing site utilities such as domestic and fire protection water, sanitary sewer, natural gas, site lighting,
and electrical power and special systems will be modified and extended to service the additional facilities.

tYl
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Title and Locatfon of Project: Combustion Research Facility, Phése IT - . 2a. Project No. 87-R-405

Sandia National Laboratories -~ -~ 2b. Construction Funded
A Livermore, California ' '
Brief Physical Description of Project (Cont inued)

A key feature of the Combustion Research Facility is the availability of specially designed lasers for optical
diagnostics. The Facility lasers developed in Phase I will continue to be used, and will be supplemented by two
new Facility lasers: a high-power pulsed, high-repetition rate tunable ultraviolet laser (UV) and a subpicosecond
laser capability. The laser beam directing system will be extended so that the existing and new laboratories have
the capability of receiving the beam from any of the Facility lasers. -

Other equipment includes a gas-chroﬁatograph-mass spectrometer, infrared, visible, and ultraviolet spectrometers, ‘
~elemental analyzers, optical signal processing equipment, and fast laser image processing devices. ‘

Existing equipment from current facilities at SNL/L will be relocated to eleven of the new labs, although some of
these experiments will be modified and some equipment will be upgraded. Two labs will be furnished with new
equipment within the project TEC, and three labs will be furnished with new equipment by future users of the
facilities. . : o .

Purpose, Justification of Need For, and Scope of Project

This project will add vitally needed capacity and important new capabilities to the Combustion Research Facility
at SNL, Livermore. The principal objective of this construction is to provide combustion research resources that
" can adequately deal with the critical needs of the 1990s and beyond. To accomplish this goal requires the
addition of a new laboratory wing that emphasizes centralized next-generation laser diagnostic facilities and
specially designed laboratories not available in CRF Phase I. Several of these laboratories will be designed
specifically to incorporate practical scale experiments that will enable stronger support of U.S. industry than is
. possible in Phase I. ' . , '

'The overall scope of this project is the doubling of space available for experiments. Equipment funds are
‘required for a new central laser system and special purpose laboratory equipment. A modest enlargement of-the
office building is included to house the rapidly increasing population of visiting scientists. These enhancements
will consolidate the combustion-related resources at a single site readily accessible to visiting scientists.

The present capabilities of the facility, including the unique DIANA laser, the Turbulence Diffusion Flame
Laboratory, the Burner Engineering Research Laboratory, and facility computer resources have allowed significant,
novel contributions to basic combustion sciences and have attracted users from industry and universities. These
users are now transferring what they have learned to their home institutions and to their product lines.
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- 1. Title and Location of Project: Combustion Research Facility, Phase II g 2a. Project No. 87-R-405
) ) e Sandia National Laboratories - 2b. Construction Funded
Livermore, California o SR -
9. ' urpose, Q stification of Need For, and Sco e of Project (Continued

Meanwhile, there is a continuing need for the CRF to advance combustion-related science and technology to a higher
level. The improvements included in the Phase II project will address this need. For example, special lasers and:'

equipment will be developed to provide the ability to measure quantitatively entiré two- and three-dimensional
images of a system’s physical and chemical properties with better resolution, and far greater speed than is now

possible. - It is this type of advance in the science of combustion that will allow the pursuit of the increasingly'

more difficult and complex problems that face our country.

CRF Phase II ‘will enable attacking many complex problems directly associated with combustion An important
example is the need for improved combustion processes that incorporate high efficiency together with minimum
production of pollutants such as NO, and air toxics. Rapid progress on these problems both in engines and: in

- furnaces requires Phase II’s next- generation diagnostic capabilities. Completion of Phase 1I will also enable

using the tools and expertise developed in Phase I to address broader challenges facing the country. CRF basic
research in laser diagnostics, for example, will underpin remote sensing applications that contribute to global- .
change research and to nonproliferation of weapons. Basic research in chemically reacting flows will continue to
support improved U.S. competitiveness in semiconductor processing and will support the development of new
industrial materials.. Basic research in chemistry will address new processes, such as supercritical water
oxidation, for destroying hazardous wastes with minimal environmental impact.

The implementation of Phase ll will develop and make_available,a new class of lasers. Recent advances in laser
technology demonstrate that changes in capability are now possible in two different directions. Phase II will
include a specially designed high repetition rate laser system. This laser will be optimized for laser 7
photochemistry combustion research and for high speed planar imaging of transient combustion phenomena. -A second
laser system will be designed to study combustion phenomena occurring on extremely short time scales
(subpicosecond time scales). - The new laser systems will enable significant extension of our knowledge in a broad
range of topics in fundamental -combustion sc1ence : . ‘

The normal increase in both the quantity and sophistication of combustion research by Sandia staff, together with
the heightened requirements of visiting scientists, have completely saturated the facilities prov1ded under CRF
Phase I. During the past ten years the number of scientists who visit the CRF long enough to participate in
research has almost tripled. In fiscal year 1993 forty professional staff hosted eighty nine such visits. Many

1mportant experiments cannot be carried out in the existing facilities because of a lack of space. Access to the

unique capabilities of the CRF (such as the Facility lasers and computer resources) is essential for studying

g9




. . L. [ . , - N .
v . | . .
’ . . : X N .

Title and Location of Project: Combustion Research Facility, Phase II - e - 2a. Project No. 87-R-405
a : S Sandia Mational Laboratories ‘ 2b. Construction Funded
Livermore, California o

4

Porpgse, Jgstificg;;pn of Need Forgggnd-Scope of Project (Continued) - , e : !

' trade-offs between combustion efficiency and the pollution that results from ex1sting and alternative fuels.
However, much of ‘the combustion research and diagnostics development work at Sandia is currently being done in

‘facilities that are widely scattered throughout Sandia/CA where the researchers do not have access to these unique,J B
... capabilities. - Additional laboratories will permit the consolidation of these experiments at the CRF, thus -

providing the necessary access to the unique capab1l1tﬁes at the Facility It will also provide adequate space -
and ready access to visit1ng scientists. ' . .

Operating experience has shown that many experiments require laboratories larger than those currently available in

the Facility. As the research emphasis evolves from studies of s1mp1e basic flames and major chemical species

toward work with more complex, realistic flames and with minor species and pollutants, the -experiments necessariiy :

become increasingly complex and require larger working spaces. The addition of the sixteen larger test
laboratories 1nc1uded in Phase Il of the Combustion Research Facility will sattsfy these requxrements

The number of offﬁces required to support visiting researchers. and staff must also be increased. Though additions'

to the resident staff have been few, each year of operation brings a large number of requests from qualified .
: researchers to do work here. Furthermore, as experiments become more complex, researchers must often stay longer.

“This additﬂon is crucial to continuation of the lead role the CRF now plays in deve]oping, improving,’ and app1ying_

advanced research methods for combustion science. As a result of successful technology transfer from the CRF to
visiting scientists, there has been a significant advance in the research methods practiced by the combustion

. community. Given the increasingly difficult challenges faced in the use of fuel resources, the CRF m1ssion must
. continue to emphasize advancing the frontiers of combustion science.

Without Phase II the: technology at the CRF will stagnate, and opportunities. for 1mportant new scientific research,
will be missed. The major advances in lasers and computers will not be brought to bear on pressing probliems, nor

made available to combustion researchers and designers in this country. CRF Phase II is also crucial to the
success of programs in combustion research and diagnostics development. Currently, progress is hampered by the
fractionation of the research effort. A significant amount of the.experimental activities are housed in other-
buildings without direct access to the Facility lasers and other resources. Some of the activities are in
security areas where it is difficult or 1mp0551ble for uncleared visiting researchers to work. Moreover, the
‘major portion of the diagnostics research is housed in a converted warehouse; it is essential that this activity
"be moved to an area that .provides cleaner air, better temperature control, improved safety, access to the Facility
. lasers, and unrestricted availability to users.

1
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Title and Location of Project: Combustion Research Facility, Phase II - . 2a. Project No. 87-R-405

Sandia National Laboratories =~ 2b. Construction Funded
, Livermore, California o o
9. P'r ose, Justification of Need For, and Scone of Project {Continued)
Finally, without the Phase I1 addition to the Faci]ity, the size of the visiting scientist (user) program will
‘have to be curtailed, due to the saturation of laboratory and office space. As a result, the ability for the
combustion community to move on to more complex, yet realistically Important research topics, will be constrained.
10. Detgjls of Cost Estimat | - ‘ Unit Cost Item Cost' ~ Total Cost
a. Engineering, design, and inspection (ED&I)...~ ........................... e o 'A, ©$3,100
1. Engineering, design, and inspection, at approximately 15% of S : v
construction........ e s esaeescsaseeteatssasesetacscecntesaesosenianan 2,050
2. Construction management costs.;.;..r ............. eeeerencartttaeeed .. 500 _
- - 3. Project management............ testereeeseaceans T P Ceeeeeenin 550 ; o
b. Construction costs......cocvvuens ceescactencasacas feeeceseanes PP P AN _ - 14,610
: 1. Improvements to land............... et reseeseeenesacntensasesnsans - 1,010 '

Paving, walkways, landscaping, fenc1ng, signage, road relocation _
" - parking lot rearrangement o , '
2. BUTTdings. ..o iiiiiiieiarinescecetencennssinnacsnnanssnnns Cerennens ... 12,800

(a) - Office Building (11, 000 SF $190/SF) ........... 2,300
(b) - Laboratory Building (21,200 SF $415/SF)....... .9,740
3 . {c) Mechanical Building (Existing).....covvvuenns 760 : :
3. L1 £ N I B A T3PS » . 800

~ Water, sanitary sewer, natural gas, site lighting, electr1ca1
- ‘power, signal systems ' . : -
c. Standard equipment...... ... .. il ittt ees , . 5,450

Lasers, spectrometers, ana]yzers, process1ng equipment ,
71+ 15 - PR : 23,160
d. . Contingency at approximately 16% of above costs ............................ : ' - 3,640

Total Tine Ftem COSt. ..ot iieeeeeeeneiroocesasontossscnsasansans e : T $26,800
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- Sandia National Laboratories C 2b. Construction Funded
Livermore, California : A '

etails Estimate {Continued

ED&I costs for Title I and II reflect negotiated contract fees. ED&I for Title III is based on a negottated fee
plus an allowance for an extended period of construction, and for escalation. Construction costs and equipment
costs have been escalated to mid points of construction and equipment procurement and installation. Escalation
rates are in agreement with the DOE Price Change Index dated August 1993 for DOE construction projects, published
by the DOE Independent Cost Estimating Staff.

Contingency is judged to be adequate for the remainder of the project. tonstruction of the 1aboratory shell was
-completed in FY 1990. Design was completed for the balance of the construction work in FY 1989. As a result of
- zero appropriations in FY 1989 through FY 1995 and the consequential schedule extension, some remaining ED&I and

Project Management funds will be expended on obsolete Title I design elements prior to going to bid for remain1ngA
. construction.

Hethod of Pe fg:mance

. Engineering, design, and ‘ipspection will be perfonmed under negotiated architect and engineer contracts.
Construction, procurement of equipment, and occupancy will be accomp11shed by fixed price contracts awarded on the
basis of competitive bidding.

Schedule of Proiect Funding and Other Related Funding Reguirement

. Prior _ oL
Yrs. - _FY 95 FY 96 _FY 97 FY 98 FY 99 _Total _

a. Total project funding
1. Total facility costs. , o L
(a) Line item (Sec. 10)........ $4,205 $ 450 $1,700 $ 9.400 § 6,800 $4,245 $26,800

Total direct cost.............. 4,205 450 1,700 9,400 6,800 $4,245 26,800
2. Other project costs : ’ ,

: (a) Other project costs........ 220 0o - 0 500 750 750 2,220
(b) Capital equipment.......... 0 0 -0 500 250 250 1,000
Total other project costs...... 220 0 0 1,000 - 1,000 _1,000 3,220
Total project cost (TPC)...... . 4,425 450 1,700 10,400 7,800 5,245 30,020

9
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Title and Location of Project: Combustion Research Facility, Phase II — 2a. Project No. 87-R-405
: R . _Sandia National Laboratories ' 2b. Construction Funded -
Livermore, California ) T
- 12, Schedule of Project Funding and Other Related Fundin Re uirements (Continued
b.  Related annual funding (estimated 1ife of building: 50 years) L - - .
1. Facility operating costs....... C e s etececeenretaeateseanectaennsocans cetetecees eeeeeenscsensse $ 300
2. -Programmatic operating expenses directly related the facility ceesecoeresnans Cheressenes ceesee 2,400
- 3. Capital equipment not related to construction but related to the programmatic : : .ot
effort din the facility. .o ittt iiiietiiireccnnnenonnonenss ceesnen teessecenense 400
4. GPP or other construction related to programmatic effort in the facility..............ccvee.n. 200
5. Other costs......cocevviveninnnn. e s teeecaceeeceteanentetescescansteresttastnosenetsresontns 0
’ ‘Total related annual funding................;....................1 .......................... $ 3,300
a/  Estimated costs in'thousands escalated to 1999-year dollars. The related annual funding displayed is related to
: - CRF, Phase II project only. These amounts are in addition to annual funding for the existing CRF operations
($4,487,000 in the FY 1996 OMB Budget Request).
13. -Narrative Explanation of Total Project Funding and Other Reiated Funding Requirements

Totai project funding

2.

Total facility costs
(a) Construction Line Item as described in previous items
Other project costs

'(a) Other project costs '

. $220,000 of operating funds have been paid to architect engineering firms for preparation of
conceptual designs/conceptual deSIQN reports and supplementai information for this project.
$500,000 in FY 1997, $750,000 in FY 1998, and $750,000 in FY 1999, are operating costs associated
with the new fac1lity

(b) $500,000 in FY 1997, $250,000 in FY 1998 ‘and $250,000 in FY 1999 is for capitai equipment
assoc1ated with the new facility.

q3
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13. Ngrrative Exp]anat on of Total Project Fundinq and Other Related Funding Requirements (Continued)

.bQ

2.

~ Related annual funding
1.

Facility operating costs

This cost represents the annual operating expenses for utilities maintenance, and Janitorial service
incurred due to the increase of 32,300 gross square feet in laboratory and-office space.

Programmatic operating expenses

Staff increase resulting from this project is estimated to be six people. Costs also include -

- acquisition of computer resources that will serve both resident staff and visiting scientlsts

Capital equipment not related to construction

The increase in annual-capital equipment is estimated at $400,000. - This is in addition to Capitai
Equipment funds. currently allocated to the CRF.

Maintenance, repair, GPP or other construction related to programmatic effort g
The annual GPP needs for Phase II are expected to be. approx1mate]y 3200 000. This is in,additiOn to
GPP funds presently allocated to the CRF. L ‘

- Other costs

No other costs are anticipated.

Vo
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DEPARTMENT OF ENERGY
FY 1996 CONGRESSIONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT ’ . . '

 OVERVIEW

ADVANCED NEUTRON SCURCE (ANS)

{

The Advanced Neutron Source was planned to be an experimental facility designed to meet the Nation's need for an intense steady-state source of
neutrons. The facility was to be based on a new research reactor that would have had the most intense neutron beams in the world, exceeding its
closest competitor by a factor of S to 10. The Advanced Neutron Source would have replaced both the High Flux Beam Reactor and the High Flux
Isotope Reactor, and would have provided increased research capability and increased assurance of worker and public safety.

The Advanced Neutron Source was designed to meet the programmatic needs of the Department of Energy in condensed matter physics, chemistry,
biological sciences, materials science, polymer science, isotope production, and materials irradiation. In addition, it would have functioned as.
. a national facility open to researchers from universities, national laboratories, and industry. Based on the experience in Europe, the Advanced
Neutron Source would have served over 1,000 researchers per year. ’

Because of the high cost of ANS and increasing budget constraints, no FY 1996 funds are provrded for ANS. The Department plans to propose to
reprogram funds remaining in FY 1995 for conceptual design of a spallation’ neutron source in the Basic Energy Sciences program.



Activity

Operating EXPenses.....ccccvuveeeereriireeniivnnenenne "

Capitat Equipment............... TTTT PP e
Subtotal, Program........ic.eeveeeerisiveencrinnereennnene

AdJUSIMENT....ccovviriiiiniireerr e .

Total, Program..

" -Summary
Operating Exp

................................................

enses...... Pererierieaneraane Teeererarecans ’

“Capital EQUIPMENt........cccovvvreverereeerriiiceeeenns

Total, Program.

Staffing (FTE's)

----------------------------------------------- .

...............................................

DEPARTMENT OF ENERGY

FY 1996 CONGRESSIONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(Tabular dollars in thousands. Narrative in whole dollars).

LEAD TABLE

Advanced Neutron Source

. FY 1994 FY 1995

FY 1995

Adjusted Appropriation
$16,243  $20,000

_ o 1,000
$16,243 $21,000
-307 &/ -127
$15,936 b/ - $20,873
15,936 o 19,873

0 ' . 1,000,

$15,936 $20,873

FY 1995 FY 1996
Adjustment Adjusted Request
-$236 $19,764 $0
0 1,000 0
-$236 $20,764 . $0
0 -127 0
-$236 $20,637 $0
236 19,637 0
0 1,000 0
$0

-$236

(Included in Basic Energy Sciences Program Direction) ‘

$20,637

Authorization: Section 209, P.L. 95-91, "Department of Energy Organization. Act”

al Share of Energy Supply, Research and Development general reducnon for use of prior year balances assugned to this program. The total

" general reduction is applied at the appropriation level.

b/ Excludes $243,000 which has been transferred to the SBIR program and $8,100 which has been transferred to the STTR program.



DEPARTMENT OF ENERGY
FY 1996 CONGRESSIONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT .
(Tabular dollars in thousands, narrative in whole dollars)

SUMMARY OF CHANGES

Advanced Neutron Source h

FY 1995 Appropriafion.............;;; ................... e BT R 21,000
p Adjustmen?...........;; .................. EEEEETERETRRR '...;..;.....: .................. e, - 236

FY 1995 Adjusted......... F T e, e $ 20,764
| Operatinq.Expenges ...... '...........................1 ............ e e ettt e, ;... - 19,764
_No actiVify;

Capital EQUIDMENE . -+« v v e e e e e e e e e e e ST - 1,000
‘No activity. - ,. | _ ) _ - _

FY 1996 Congréssioﬁa] Budget Request.......... ;..;L ................ P [ e $ 0
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DEPARTMENT OF ENERGY
FY 1996 CONGRESSIONAL BUDGET REQUESY
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(dollars in thousands)
KEY ACTIVITY SUMMARY
ADVANCED NEUTRON SOURCE RESEARCH, DEVELOPMENT AND OPERATIONS
I. Preface: Advanced Neutron Source Reéearch, Development and Operations

Because of the high cost of ANS and increasing budget constraints, no FY 1996 funds are provided for ANS.

I1. A. Summary Table: Advanced Neutron Source Research, Development and Operatidns

. FY 1994 T OFY 1995 . FY 1996
Program Activity . Adjusted Adjusted Request $ Change
Advanced Neutron Source Research, Development , .
and OperationS....c.ceeeseansccvonccracaarssnsanns $ 16,243 $ 19,764 $ 0 $ -19,764
Total,' Advanced Neutron Source Research, p
Development and Operations C $ 16,243 $ 19,764 $ 0 $ -19,764

11. B. 'Laboratory and Facility Funding Tablé: Advanced Neutron Source Research, Development and Operations

Oak Ridge National Lab ....... resenes P $ 15,536 $ 19,000 $ 0 $ -19,000
Argonne National Lab (East) .....eeeeeennn. veeren 200 0 0 0
Brookhaven National Lab ...... T 175 0 0 0 -
ALl Other ....cocvviivneannn.. teeecsasacansnannan 332 764 0 -764
Total, Advanced Neutron Source Research, . .
Development and Operations $ - 16,243 $ 19,764 $ (U $ 19,764 -
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111.  Activity Descriptioné: (New BA in thousands of dollars)

Program Activity

Advanced Neutron
Source Research,

" Development and

Operations

The FY 1994 research and development
(R&D) program was a continuation of
designs, tests, and modelling of ANS
components to provide further results
prior to ANS construction. Activities
in FY 1994 included fuel element R&D
such as the irradiation of the second
miniplate in the reflector region of
the High Flux Isotope Reactor facility.
Upper and lower fuel elements without
uranium in fuel plates were fabricated
for use in core flow tests. Dynamic
tests of some reactor core elements,
the control rods, and the rgflector
shutdown rods were carried out., A
study was undertaken to examine the
impact on the ANS performance goals if
{low or medium-enriched fuel is used
rather than the highly enriched fuel
used for the design. The study will -
build on existing information using
currently developed fuels and focus on
low (20%) and medium (35%) enriched
fuel. Continued work on the
Environmental Impact Statement.

Because of the high cost of ANS and
increasing budget constraints, no

FY 1996 funds are provided for ANS.
The Department plans to propose to -
reprogram funds remaining in FY 1995
for conceptual design of a spallation
neutron source in the Basic Energy
Sciences program.

The Administration proposes not to
continue the Advanced Neutron Source
(ANS) reactor project in FY 1996.
Atthough the Department of Energy will
complete certain research and
development and engineering design
activities described in the FY 1995
Energy and Water Development
Appropriations Act conference report,
no additional financial commitments
wilt be made on behalf of the project
after the submission of the FY 1996

¢

" budget request to Congress. Concern

about the high cost of building the ANS
reactor was the primary factor in the
Administration's decision to propose
terminating the project. There was
also a non-proliferation policy concern
about the 93-percent enriched fiel that
the ANS reactor was designed to use.
The development of a technically
acceptable lower enriched fuel would
have required further research and
development.

The Administration will propose to
reprogram remaining funds from the

FY 1995 appropriation for the ANS
project to support research and
development and engineering design.
activities leading to the conceptual
design of a spallation neutron source
to meet the Nation's need for a
next-generation neutron scattering
source. An additional $8 million for
this purpose is also requested in

FY 1996 in the Basic Energy Sciences
program. The preferred alternative

“site for a spallation neutron source

would be Oak Ridge National Laboratory,
in order to maximize the use of neutron
source design expertise already
developed through the preparation of
the ANS conceptual design, and to take
advantage of the laboratory's

H



111. Advanced ‘Neutron Source Research, Development and Operations (Cont'd):

Program Activity

Advanced Neutron
Source Research,
Development and
Operations (Cont'd)

EPACT:

EPACT Section 2203(a)(2)(d) “Supporting
Research and Technical Analysis":

Provided funds to further develop the
design and provide the technical
foundation for the Advanced Neutron
Source.

Funding in the amount of $243,000 and
$8,100 has been transferred to the SBIR
program and the STTR program,

. respectively.

Funding in the amount of $392,750 and
$19,637 has been budgeted for the SBIR
program and the STTR program,
respectively. ’

- experience in operating particle

accelerators and conducting neutron
scattering research. The spallation
source research and development effort
will make use of the best capabilities
in the DOE laboratories, including the

.Defense Programs' Accelerator

Production. of Tritium (APT) project at
Los Alamos National Laboratory.

Without a major new neutron source or

_ upgraded operation of an existing

research reactor, the United States
will forego significant scientific,
technical, and economic benefits that
derive from neutron scattering and
materials irradiation research and the
production of medical isotopes. A
spallation neutron source should enable
the Nation to carry out major research
activities in areas such as biology,
materials science, superconductivity,
pharmaceuticals, electronic materials,
and many other technological areas that
are critical for future U.S. economic
competitiveness and national security.
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111. - Advanced Neutron Source Research, Development and Operations (Cont'd):

Program Activity' FY 1994. FY 1995 FY 1996

Advanced Neutron , ) : -
Source Research, $ 16,243 $ 19,764 : $0

- Development and

Operations (Cont'd)

...............................................................................................................................................

Advanced Neutron . R . )

Source Research, $ 16,243 $ 19,764 ) N ) $0
Development and : : .

Operations



1. Preface: Capital Equipment

DEPARTMENT OF ENERGY
FY 1996 CONGRESSIONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
" (dollars in thousands)

KEY ACTIVITY SUMMARY

. CAPITAL EQUIPMENT

Because of the high cost of ANS and increasing budget constraints, no FY 1996 funds are ‘provided for ANS.

11. A. Sumnary Table: Capital Equipment

Program Acfivity

Total, Capital Equipment

FY 1994 FY 1995
Adjusted Adjusted
................ $ 0 $ 1,000
s o s 1,000

11. B. Laboratory and Facility Funding Table: Capital Equipment

0ak Ridge National Lab ..c..vecuenn... ceeann e $ o . $ 1,000

Total, Capital Equfpment

$ Change
$ -1,000
$ -1,000
$ -1,000
$ -1,000



111. Activity Descriptions: (New BA in thousands of dollars) . ) .

" Program Activity FY 1994 ' FY 1995 : FY 1996

..........................................................................................................................................

- Capital Equipment No activity. Because of the high cost of ANS and No activity.
increasing budget constraints, no

FY 1996 funds are provided for ANS.

The Department plans to propose to

reprogram funds remaining in FY 1995

for conceptual design of a spallation

neutron source in the Basic Energy

Sciences program.

...............................................................................................................................................



