
DEPARTMENT OF ENERGY 
FY 1996 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY, RESEARCH AND DEVELOPMENT 

The Basic ~nergy~c iences  (BES) programsupports basic sc ient i f i c  research that i s  crucial t o  achieving the goals o f  the Department of Energy and 
those described i n  the Energy Policy Act of 1992 and i n  the High Performance Conputing Act o f  1991 (Public Law 192-104). The main ac t i v i t i es  i n  
BES are to  conduct energy-related research, t o  design, construct and operate necessary sc ient i f i c  f a c i l i t i e s  for  DOE and other users, and t o  
support an informaGon technology infrastructure for collaborative research.. The research funded by the BES program u t i l i zes  the expertise o f  
the national Laboratories, universities, industry, and basic science fo r  other govermnt agencies. - 
SCIENCE FACILITIES UTILIZATION ENHANCEMENT: The Basic Energy Sciences request includes $60,000,000 t o  enhance the u t i l i za t i on  of the 
Department's fundamental science and user fac i l i t i es .  This investment w i l l  s igni f icant ly increase research t i m e  available to  thousands of 
scientists i n  universities, .Federal agencies, and U.S. companies. I t  w i l l  also leverege both Federally and pr ivately sponsored research, 
consistent with the Mministration's stretegy fo r  enhancing the U.S. National science'investment. This increment i s  par t  of a $100 m i l l i on  
science i n i t i a t i v e  to  increase the u t i l i z a t i o n  of the Department's Large state-bf-the-art science fac i l i t i es .  The propsed funding increases the 
n h r  of users served i n  FY 1996 by-several thousand ovei. FY 1,995 levels, and w i l l  s igni f icant ly enhance the qual i ty of service and ava i la l j i l i t y  
of f a c i l i t y  resources t o  users, including university and government scientists, as well as private cwpanies who re l y  pn unique BES f a o i l i t i e s  
for their basic research needs. The proposed funding, l e v e l u i i l  also result i n  a lnore rational and e f f i c ien t  u t i l i z a t i o n  of such high telhnology 
fac i l i t ies ,  which are generally oversubscribed by factors of two to  three. Research ccmcynities that w i l l  benefit f ran th i s  i n i t i a t i v e  include 
structural biology, materials sciences, superconductor. technology, and medical research and technology development., 

The following sumnary highlights the Basic Energy Sciences program encompassed within the FY 1996 request: 

0 The seven major user f a c i l i t i e s  would be operated a t  an enhanced level. The Manuel Lujan, Jr., Neutron Scattering Center (NLNSC) f a c i l i t y  
w i l l  operate with Defense Programs providing funds for Los Alamos Meson Physics Laboratory (LAMPF). 

o The 6-7 GeV Synchrotron Radiation Source w i l l  continue to  be constructed a t  Argonne National Laboratory (ANL). 

o The High Performance' Computing Research Centers, a t  oak Ridge National Laboratory and Los Alamos National Laboratory, w i l l  both operate 
prototype danputational systems providing support t o  approximately eight grand challenge class canpvtational energy projects and the National 
Energy Research Superconputer.Center a t  Lawrence Livermore National Laboratory w i l l  begin work t o  t ransi t ion a prototype massively paral le l  
cwputing system in to  a production environment. 

o The overall budget fbr Capital Equipnent i s  increased t o  support the high p r i o r i t y  needs o f  the program. ,The budget for General Plant 
Pro jec ts is  increased to  support high p r i o r i t y  ES&H ac t i v i t i es  ident i f ied in ' the Department's Five Year Plan. The budget for  Accelerator and 
Reactor Improvements and Modifications projects i s  increased to  include upgrades of heamline instrunentation a t  NSLS, HFBR, HFIR, and ALS, and to  
provide for a new spallation target for  the tPNS at ANL. 

o Funding for the Cabustion Research Faci l i ty ,  Phase 11, i n i t i a ted  i n  FY 1987, i s  requested with project completion scheduled for FY 1999. 

o Basic Energy Sciences w i l l  have an i m r t a i i i  ro le  i n  three new ini t iat ives:  the PARTNERSHIP FOR NEW GENERATION VEHICLES (PNGV), 
ENVIRONMENTAL TECHNOLOGY PARTNERSHIPSISUSTAINABLE DEVELOPMENT, and SCIENCE FACILITIES UTILIZATION ENHANCEMENT. 

o Provides for  research and development and conceptual design ac t i v i t i es  for  a spallation neutron source with the preferred alternative s i t e  
being Oak Ridge National Laboratory. 



Overview - BASIC ENERGY SCIENCES (Cont'd) 
, , 

The FY 1596 research program w i l l  emphasize SUSTAINABLE DEVELOPMENT. Theke i s  "ow general recognition that t o  achieve SUSTAINABLE DEVELOPMENT 
for  products and processes for the future, protection of health and the enviroment w i l l  have to  be incorporated from the beginning. I n  FY 1596, 
Basic Energy Sciences w i l l  s ta r t  a new thrust i n  basic research to underpin developnent of new processes and products that take in to  account the 
catrplete l i fecycle of things we make. Included u i l l  be basic research supporting the development of advanced batteries with Long l ives and less 
pol lut ing materials; near-net-shape casting of metals and isostatic pressing'of ceramics to  eliminate grinding to  size and thereby minimize the 
amount of hazardous waste part iculate matter, catalysts for  processes t o  improve the eff iciency o f  fuels production and reductions i n  the 
missions of pollutants from ut i l izat ion;  improved separation of wastes and the i r  conversion in to  useful products;.enviromntally canpatible 
biosynthetic c m n e n t s  and processes; minufacturing processes u i th  real- ti^ automated monitoring, control and replacement systems; and inproved 
geophysical characterization* better understand subsurface structure and f l u ids  i n  reservoirs t o  guide exploration and predict contaminant 
flow. . . . . - 
Results from BES sponsored basic research b e c m  an integral part of the information base that underpins the Nation's energy technology 
developnent. The BES program strengthens the Nation's science a m i g i n e e r i n g  foundation by training future scientists and providing igroved 
env i romnta l  quality, better health and qual i ty of Life, economic competi tiveness through the transfer of information and technology, energy 
self-sufficiencv. and national securitv. The SES Drosram i s  also a t  the forefront i n  the develomnt o f  cmuta t iona l  science as a neu asradiam 
of research, c&lwncntiw theory and experimtat'ion; The research i n  the BES program i s  grou&.into s ix k j o r  subprogram areas: ~ a t & i a l s  - 
Sciences, Chemical Sciences, Engineering and Geosciences, Advanced Energy Proiects. Energy Biosciences, and Applied Mathematical Sciences. 

Much of the research sponsored by the BES program i s  driven by information needs.that l i m i t  exist ing energy technologies. The l i n k  between basic 
research and applications, however, i s  typical ly not confined t o  any single energyor technologicel problem, but hasapplications t o  a nurber of 
technologies. For example, a new or improved heat transfer, device may be applied to  fossil ,  nuclear, solar or  geothermalenergy systems. 
Advances i n  high tenperature superconducting materials,also maybe applied t o  a number of energy technologies, such as nwre e f f ic ient  motors; 
generators. power transmission lines. and transportation systems. These improvements u i l l  have trewerdcys economic and energy savings. Each of 
the subprograms i n  BES support research projects u i th  s imi lar ly broad applications across a range o f  energy technologies. Whether attempting to  
burn coal cleaner or more cheaply, or to  f ind uays to  reduce the overall  volune or hazards fran wastes, nuclear or non-puclear, solutions w i l l  
ult imately depend on advances i n  basic research and the applications of those advances t o  energy technologies. The BES research.program annually 
supports approximately 1,400 individual research projects a t  over. 200 separate institutions, with direct  support fo r  over 4,000 investigators and 
2,300 graduate students in.the physical, biological, and mathematical sciences. . These projects are selected on the basis of sc ient i f i c  
excellence using peer review procedures, relevance t o  support of the DOE Strategic Plan, and the i r  contribution, t o  the goals of the ~nerg i 'po l icy  
Act of 1592. 

Research i s  supported a t  national Laboratories, universit ies and other institutions. Approximately one-fourth of BES funding supports 
university-based research direct ly.  The l i s t  of universit ies receiving support covers almost every state and includes participation by both 
large and'small institutions. A l l  BES funded programs are rigorously peer-reviewed on a periodic basis. BE5 Laboratory programs generally' rmst 
minimally exploit one of three cr i te r ia :  (1). complementary basic and, applied research being supported a t  the :same.institutiun so as t o  mxin ize 
the l ikel ihood of technology transfer; (2) rmlt id iscipl inary team expertise not ordinar i ly  available within a university; or (3) the use of a 
Large on-site National user faci l i ty.. BES university grants tend t o  be oriented towards the training o f  young professionals for  sc ient i f i c  and 
technological careers, and to  be involved with forefront, cutt ing edge research. The f a c i l i t y  Conponent supports the operation of seven major 
user fac i l i t ies .  I n  addition, .the'FY 1596 f a c i l i t y  request provides fo r  the continuation of construction of an advanced.x-ray radiation Light 
source, the 6-7 GeV synchrotron Radiation Source, a t  ANL. A l l  ac t i v i t i es  related to  the Advsnced Neutron Source appear in a separate budget. 

I n  addition t o  universit ies and national Laboratories, BES supports research i n  and maintains t i es  with industry. Representatives from dif ferent 
industries serve on the BES Advisory~comittee; experts from industry part icipate i n  the review of research proposals and use the specialized 
f a c i l i t i e s  sponsored by BES; industr ia l  scientists part icipate iiiprogram advisory cornnittees a t  the national laboratories; industry 
represetnatives are inv i ted t o  attend BES conferences and workshops on special topics; and BES research programs are involved i n  over 500 
collaborations u i th  industries, including the automobile cmpanles, energy companies, pharmaceutical companies, electronic canpanies, etc. 

The BES program operates unique f a c i l i t i e s  that are available to  awide array of user groups. These w j o r  f a c i l i t i e s  account for  a signif icant 
amount of the BES budget requirement.' I n  general, f a c i l i t y  costs have risen by an amount greater than the cost of l iving. These higher costs 
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can be a t t r ibu ted  t o  higher u t i l i t y  costs, safetyrequirements, and higher user demands, a? uell ' as the cost of cutting-edge equipnent. At the ' 

. ' 

seven major user f a c i l i t i e s  funded by the BES program,. the nwnber of users i s  over 4;000 from industry, academia 8% federal Laboratories in  
FY 1995. These f a c i l i t i e s  are the High Flux Beam Reactor (HFBR) and the National Synchrotron Light. Source (NSLS) a t  Brookhaven National 
Laboretory, the Combustion Research F a c i l i t y  (CRF) a t  Sandia National Laboratories, Livermore, theHigh  Flux lsotope Reactor (HFIR) and the 
Radiochemical Engineering Developnent Center (REDC) a t  Oak Ridge National Laboratory, the Stanford Synchrotron Radiatjon Laboratory (SSRL) a t  the 
Stanford Linear Accelerator Center, the Intense Pulsed Neutron Source (IPNS) a t  Argonne National Laboratory and the.Advanc+ Light Source (ALS) 
atLawrence Berkeley Laboratory. 

These B E S f a c i l i t i e s  support research conducted by a ntnnber of top U.S. un ivers i t ies  and U.S. corporations (e.g., IBM:AT&T, Exxon, en). These 
users sponqor major research teams i n  areas such as catalysis, elec.tronics,, polymers, and bianedicine. Results fro. these research ef for ts ,  
including user f a c i l i t y  based research funded i n  the Biological.& Environmental Research program, are important not only t o  those inst i tu t ions,  
but also t o  the Department. A t  the neutron sources, major cwrpanies and un ivers i t ies  are doing research in  s t ruc tu ra l  biology and in  
superconductivity; research i s  also supported that  evaluates rad ia t i ve  ef fects on materials important t o  f iss ion,  fusion, and radioact ive usste 
technology. At the HFIR, important and unjque isotopes a r e  produced f o r  sc ien t i f i c ,  medical and indus t r ia l  use. 

I n  order t o  make fur ther  progress i n  cer ta in  f ie lds,  more advanced f a c i l i t i e s ' a r e  required. One f a i i l i t y  has been iden t i f ied  by the s c i e n t i f i c  
camxlnity as being the most c r i t i c a l  t o  the future needs of the Department's Basic Energy Sciences program: the 6-7 GeV Synchrotron Radiation 
SoGrce, currently.being constructed s t  the Argontie National Laboratory. 

BES has as i t s  p r inc ipa l  goals: - 
~. . . . . 

o Focus o f  the research e f f o r t  onr energy re lated a c t i v i t i e s  i den t i f i ed  in  the DOE- Strategic Plan u i t h  emphasis on the Science and Technology, 
Industr ia l  CompetitiveneSs, and Energy Resources business lines; and the Energy Po l i cy  Act of 1992; and on a lnul t id isc ip l inary approach with, . . 
par t i c ipa t ion  o f  several subprograms, as appropriate. 

o Completion of advanced sc i en t i f i c  f a c i l i t i e s  for  the Nation and safe and productive operation o f  the BES f a c i l i t i e s :  
. . 

o DRnonstration of energy-related national challenge appl icat ion in energy demand management f o r  the' ~ a t i o n a l '  Information Infrastructure. 
. . . . 

o Enhance ihe  balanced approach t o  BESact iv i t ies  between research and f a c i i i t i e s  through growth i n  both areas where opportuni.ties exist.  

o Enhancement o f  math and science education - the BES program provides support fo r  about. 2,300 graduate students and 2.000 academic professors 
and post-doctoral researchers. 

. . , . 
o Promote information and technology transfer. 

., , 
The Department has developed performance measures for the resul ts  of i t s  basic research ac t i v i t i e s .  General performance measures o f  program 
outputs f o r  basic research include such metrics as the number of sc ien t i s ts  supported, the nunber of students earning advanced degrees, the 
number o f  s c i e n t i f i c  publ icat ions in peer-reviewed journals, the nunber ofawards from professional organizations, and the nunber of c i ta t ions  i n  
s c i e n t i f i c  publ icat ions. Metrics for  the transfer of new knowledge t o  a technology appl icat ion include the number.of cooperative agreements with 
industry, the number o f  pro jects resu l t ing  insuppor t  from a DOE Energy Technology program, the nwnber of invention records and patents, and the 
ntnnber of. industry users a t  the major sc i en t i f i c  user f a c i l i t i e s .  For construction projects, metr ics can inctude costs and schedule milestones 
completed against approved pro ject  baselines. These perfortrmnce measures a r e e a s i l y  tabulated, c o m n l y  used, and begin toprov ide  a fra,mwork 
for evaluating program efficiency. HoueL.er, the most descr ipt ive indicators in th?s area are :qua l i ta t i ve  rather than  quant i ta t ive measures. In 
order t o  measure outcomes, o r  program effectiveness, the impact of the research outputs must be assessed in  terms of the qua l i t y  of the neu 
knowledge gained, i t s  usefulness t o  technology developnent, and i t s  longer-term bepefi t  t o  society. Although there are Limited and expensive 
methods fo r  evaluating the qua l i t y  of science through peer-revieii-metrics, no metric ex is ts  that  can accurately measure science's impact on 
technology and society. The extent of indus t r ia l  in te res t  i s  a measure-of the value of the research. BEshas beeninvolved in over 500 
col laborations wi th industry. These col laborations extend over a l l  sectors of the economy. 

. . 
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. . 
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'. DEPARTMENT OF ENERGY 
. . - ~'1996 CONGRESSIONAL BUDGET REQUEST 

ENERGY SL~PPLY, RESEARCH AND DEVELOPMENT ~ . 
.: 

(Tabular dollars in thousands. Narrative in whole dollars.) ' . 

. . \ 
. . Basic . - ~nergy ~ciencks ~ . . . 

, . . . 
FYI994 . Fy1995- ~ ~ j 9 9 5  FY 1995 . FY 1996 

: Activity ' .  . - Adjusted Appropriation - . . - p-ent : - . Adjusted Request 
Operating Expenses . . . .  . . 
Mateiials Sciences ................................ $259.569 $275,721 -$3:,402 $272,319 , $348,297 . 
Chemical Sciences ................................ 158,879 163;513 -3,935 . 159,578. ' 181,565 

. .Engineering and ~eosciences.: ............. , -  35,537 36.837 - . -992 35,845 39,953 
. . 

10,697 Advqnced Energy Projects .................... 11,085 -274 10,811 12,026 
25,464 : .............................. 28,957. Energy Biosciences -1,021 27.936 29,534 

Applied Mathematical Sciences : ............ 99,051 . . 109,367 . , ' -1,251 108.116 , '  108,688 . ' 
. . 

9,120 . .  Program Direction ........................ ; ........ . 9,900 fl 0 9,900 10,000 
Subtotal operating Expenses ..,...... ;.;. 

. . .-  598,317 . 635,380 -10.875 624,505 ' 730,063. 
Capital Equipment ................................. 43,544 41,537 . -2,481 . . . . - 39,056 56,973 \ 

........... Canstruction .......... ;, .................. : 11 5,942 - 70,379 0 ' 70,379 . ' 24,383 
Sutitotal Prograin .................... ; .......... : $757,803 $747,296 3,356 '$733,940 $81 1;419 

Adjustment ..... ; ..................... ; ..... : ......... ; .- -14,213 a/ -8,839 a/ ' 0 -8,839 a1 
. . , . 

0 
total Program ................... .!..... ...... ;.. $743,590 b l  - $738,457 . -$13,356 . -  ' $725,101 ' , $811,419 . 

. . -  
. . 

. . 
. . . . . . 

a/ Shareof Energy Supply. ~6search andD&elopment,general reduc[io?for use of priol balances asslgnedto this program. 
. . ... The total general reduction is applied at the alipropriation level. . . 
b l  ~xcludek $8;784,000 whiih has been transferred to the SBlR program and $293,000 which hasbeentransferred ' . . . . .  . . - - 

to the STTR program. 
, . 

. . 



. . . . .  . . . . .  
. . .  . . .  . . ;. : 

. . .  . . 
. . .  . . .  .: . . .. . . . . . . . :: . . .  . . . , 

. . . .  . . ~ ~ 1 9 9 4 .  -Fyigg5 ; :.. ~y.1995 ~ ~ 1 9 9 5  , ] '  FY 1996 . . . . . . . . 
. . ' ~djusted .' . Appropriation . .Adjustment Adjusted . . ~equest ....... 

. . . . 
. . . .. . . 

. . .  
. . . . .  ~. 

" , . .  ' . . 
. . , . summary ~ . . . .  

. $631,200 , , -$10,875: . . ' $620,325 " $730,063 Operating Expenses .................. ..;. ........ :. . . . .  : $585,104 
. . 

Capit61 Equipment ....., ;. ;.; ........... : .................. 42,544 '40,678 : . .' -2,481 . . 38,197 ' . .' 56.973' .' : 
. . 

. - -66,579' " . . O .  . 66,579 :.: 24;383 . 115,942 ........................................... ...... . . Construction : 
$81 1 ;419 . . 

-$13,356 - : $725,101 : $738,457 . . ,Total Program ~. ... ;,. .:. ;. ....... .> ........................... $743,590. . . . . . . . . -  
. . .  

Staffing (FTEs) . ' . . . , '  : : .  7,j:. ::: . . 
. . 77 ~ 0 .. , '  - 7 7  . , Headquarters ; ; 71 .. - ......... .............. ..................... . . 

. 0 7 : . ,  , 5 . .  7 - .  7 . '  . Field .;.. . . ............................................... 
84 

....... 
76 . . 

Total .! 8 4 . d  ~ ~ ~ O .~ . . . .  ....................................... . . .................... . - 85. . > . . . . .  . . 
. . . . 

. . . . 
. ~ . . . . . . > . . 

. d ~ev'ised request. . . ..: .. . . . . . . . . 
I . .  . . ., 

. . . .  
. . 

. . .  
. . . . . . 

\:. . ~ ~. . . . . . . . 
. ~ . . . ~ Authoriiation: section 209, pi., 95-91, "epartment of Energy Organization . . ~ c t " ~  . . . . ~ .  . . 

~. . . . . . 
. . . . 

* 
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. . .  DEPARTMENT OF ENERGY :.- 
F Y  1996 CONGRESSIONAL BUDGET REQUEST. . . . . . .  

ENERGY SUPPLY, RESEARCH AND DEVELOPMENT 
(do1 1 ars, i n  thousands) .. . . 

SUMMARY. OF CHANGES. . .  
. . . . 

. . . .  . . ' . . 
- , Basic Energy sciences . . . . 

. , . . . . . 
. . . . ....:..... .......................... .......,.... ...:.. .......... ........ . FY 1995:Appropriation.. ,. ; :.. .: ..:. $ 747,296 

. . . . - ... . .:. .............. .......... .. ......... ....... . . .  .......... I- Adjustment. ;. ;.. i...'.. :,. ..;. ;: .;.. ;; .::. ..; !!.. - .13,.356 ... . . . . . . . . . . .  . . .  FY 1995 Ad~usted.  ............... ;. ... + .  i . .  .................... :. ... .... .'.. ......... i:. ....:........... % .  : $ 733,940 . . . 
. . . :  . . 

0 ~ e r a t . i  nq Expenses. . . .  . . .  , 
. . . . . . . . .  - Increased funding i s  prov-ided for the 6-7 GeV to-cbnt inue .advanced com&ssionjng o f  the 

storage r ing,  the.. insert ion devices and several beaml'irre:ss leading- to  the i n i t i a l  operating . . 
. . , .. ... .............. ...... :.-... .......:.:........ . ..... .... phase of ' t h i s  f ac i l i t y . .  , .;. i.. :.. .;. .: .: t 17,620 

.. . . 
. . 

. . .  . . . . . , 

- . .  Enhances ope&t io i  o f  majtir 'user f a c i l i t i e s  [HFBR, HFIR, REDC,~'NSLS, CRF, ,IPNS, SSRL,.. ALS). . .  + ] 29,739 
.. . . . . , . . . 

- ' The Manuel Lujan, Jr., Neutron scat ter ing -center t ip i ra t io& , w i l l  .be restor<d. I t  i s .  
assumed t h a t  DOEDefense ... Programs.wil1 provide,funds for LAMPF operations. ....................... 't -6,970 . . .  . . 

, 
. - Continues support f o r  the High Performante computing a"d;~ornmuoic~ti'oni program, i 6 c l  uding . . 

support o f  the National In fomat- ion In f ras t ruc tu re  '(NII): program. This budget r e f l e c t s  a 
' 

. . 

one year s h i f t  -o f  $2,000,000 from aperating' expenses t o  cap i ta l  -equipment to-support '  the .  
acquis i t ion o f  a disk/archi.val mass s tora~jesystem a t  NERSC.. ... .;. . ;:. .. i : .  . ? .  .... .;.. ....... - 2,428 . . 

- - ~ r o v i d e s ,  f o r  tesearch and development and. conceptual design. a c t i y i t i e s  ' f o r  a,-spaiiaMon 
neutkon source w i th  Oak Ridge National Laboratory as' the preferred a l t e r n a t i v e  s i t e .  ........... + 8,000 

.... . . .  . . . . , . - , . Increased support f o r  research and. instrumentation a t  'major user fac i1 i t : i es  ............. ;.i ....- + 13';557 .. . . . .  
. .  % . . . . . . . . , . - . .  Prdgram Direct ion funds prov.ided for"s,upport o f  s t a f f .  needed, t o  min i to r  . . .  .and mariage program.. + : ,100. 

. , .  . . . . . . . , - support' research rel .at ing t o  a n & i n i t i i i i v . e  on  PARTNERSHIP FOR NEW GENE~ATION. . . .  . . .  . .............. ..:. ............... ... .. . VEHICLES...;. ....................... .,. ,. ; :. ; . L a .  .; i ........ + 8,000 
, . : ~. . . 



. . .  . . 
, . . . 

. . 

- support researich re1 at i t ig  to.. ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS/ . . SUSTAINABLE , . ,  . .  

DEVELOPMENT ....................................................................................... + '24,000 
. . .! 

. . .  . . . . . . . 
, . , C a ~ i t a l  Equiament . ' . . . . . . . 

. . .  

-   ti creased equipment funding.associated wi th  the 6-7 GeV ~ i i c h r o t r o n  Radiatiofi ~ p u r c e  .. ..,..... . . .  construction p r o j e c t  i s  provided, as deta i led i n  the const ruct ion pro ject  data sheet. t 3,358 
, . . : 

. . . . 
- Continues equipment needs associated w i th  t h e  High Performance Computing and,. . . . .  . .  

Communications a c t i v i t i e s .  This budget r e f l e c t s .  a one year s h i f t .  o f  '$2,009,000 f rom 
operating expenses t o  cap i ta l  equipment t o  support t h e a c q u i s i t h n  o f  a .  disk/arc.hival mass.. 

, '  ................................................................. . .  storage system .at NERSC:. ........ . .  .;. . t . '775. . . 

- ' Addit ional beam1 ines w i l l  :be provided a t  NSLS, SSRL, ALS,.HFBR, and HFIR t o  meet' the , . . , ' . . 

growing demand for x- raysand neutrons, Enhancements w i l l  be provided t o t h e  Ames . ' ., 

M a t e r i a l s  Preparation Center, the I l l i n o i s  Center f o r  Microanalysis o f  Materials, the . 
' 

ORNL shared instrumentation program, andelect ron microscopy centers a t  1BL:and LLNL. . . , 
. . Additional funds are- also provided f o r  peripheral ::and: t e s t  equipment t o  support the. 

. , ..................................... ......... . operation of .  NERSC.. .;. . . .  .;. ..... .;.. .... ;. . .:. ..... i. 11,303 . . . .  
. ~ . . . . 

- . 1ncr6ased equipment funding assocjated w i th  research in. the fo l l .owing subprograms: '- 

. . 
. . . . . . 

, Materials Sciences, Chemical:Sci,ences, Engineering and Geosciences; . . .  Advanced Energy 
Prodects, and Energy Biosciences; ............................ .. ...................... .'. ............. .t 2,481 . . . .  

. . . . ' . ,' , 
. . . . .  . . . . 

Construction . . . 
. . . . . . - .. . ...... :....... .. ~ o i ~ l e t 6  construction. o f  the 6-7. G ~ V  ~ y n c h r ~ t r o n  Radiation source.,. .. .. . . .  ;. ..; - 55.,.193 . .  ." . . 

. . . . , . - ,~ncreas id .  funding, for  Accelerator and Reactor Improvements 'and Modif ications projects.. . . . 
t o  include upgrades o f  beaml ine  instrumentation a t  NSLS, HFBR, HFIR,. and -ALS, and, ta 
provide f o r  a new spal la t ion-  target  f o r  the IPNS a t  ANC ....... ; ............................... + .. 5,383 . . . .  

. . . , . . 
- Increased funding for, ~ e h e r a l  ,Plat i t  ~ r o j e d t s '  t o  address the high p r i o r i t y  needs o f  ' the 

; program .a@ t o  address high, p r i o r i t y  ES&H a c t i v i t i e s  ~. as i d e n t i f i e d  i n  the Departmeilt's .........................................................*..... ...:......... . . Five Year Plan.. . ..;. .;. + 1,81a 
. . .. . . . 

. . . . 

- . provides.funding ?or the combustion Research ~ i i c i l i t y ,  Phase 11, i n i t i a t e d  i n  FY 1987, , .; ' 

.......................... ...................... . . . ;  w i t h  pro ject  .completion. scheduled f o r  FY 1999.. ; . . t 2,000- 
, ~ 

................ F Y  '1996:~on~ress ion i i l  Budget Rkquest. . . .:. .......... .; .......... .'. . .: ....... . . .;. ... ..; ; . 
. . .  . . ~ 

. . 
8 .  . . .  . . .  . , .. 
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FY 1996 CoNGRESSlMlAL BUDGET. REFEST 

ENERGY SUPPLY, RESEARCH #ID' DEVELOPMENT. 
. .. (dol lars inthousands) 

.. . . . . . . 
. . KEY AETIVITY-.~MUARY . . 

. . . . 

BASIC ENERGY SCIENCES 
. . .  . . 

. . . . . . . . I. Preface: Materials Sciences . . 
The Materiels ~ciences.iubpiogram.supports fundamental sc ien t i f i c  research in to  materials and the i r  proprt ies,  and nationel user. facf i i t ies that 
enable experiments t o  examine 'these materials. It creates knowledge necessary for  renmving scient i f ic  and technological barriers. Every 
technology i s  'materials-limited-and neu materials can Lrad t o  neu energy, autanotive a d  e n v i r o m t a l  technolqies M m r k e t s .  .. The Materials 
Sciences subprogram addresses the materials needs for making the generation, conversiori and conservation of:energy m r e  eff icient, cost 

ef fect ive,  safe, reliable, and.envirormentally acceptable. . . . . 

.MatetialsScience i s  Bn enabling t e c h n o ~ o ~ ~ .  The performince parameters, econcini~s;en~iro~ntal  ~ ~ c e p t a b i i i t y  a d  safety o f  a l l  energy 
generation, conversion, transmission, and conservation technologies are Ljmited by tlke perfor:mance of.materials: This performancestatmnt also . - 

pertains t o  automotive technologies, the safe a@ re l iabletransport ,  contaiment and storage.of hazardous substanas ayl the minimization of 
wastes in  the synthesis and processingof c m r c i a l  materials. Research i n  Hater.i.als..Sciences i s  concerned u i th  optimizing the behavior add 
performance of mater ia ls in  these technologies. This rasearch seeks t o  understand the synergistic'relationship among the synthesis,' processing, 
structure. Drowrties. and behavior of a-divers6 range of materials in  order t o  discover new t e c h ~ l o ~ i c a l  cacabi'lities. The s u k x w r m  swmorts 
efforts.to i inb the Gt imal  parameters fo r  prodiding-inaterials and accurately predicting the i r  perforGnce tinker condi t iws that h i l i  enable 
ilnprovmnts in industr ia l  technologies. . . 

The basic research support4 by the Materials 'sciences subprogram.seeks t o  understand the synergistic re la t i op t i i p  betueen synthesis, processing, 
structure, properties of materials and developnent o f  new materials. One goa l - is  t o  develw stra*egic, eff icient, methods fo r  the synthesis,. 
processing, fabrication, qualitymanufacture and recycling.of :materials fo r  technologically inportant applicatlci!s. 

. ~. . . . . 
Strong e f for ts  are -underway across 'thk ent i re Materiais, Sciences .subprogram in  areas such a s  high-t-9nperituie sup i rcondu~t iv i t~ .  so l id  ' . ' 

electrolytes for  batteries anii fuel cells, corrosion resistance. mechanicalbehavior and f a i l u r e  cesistance. photovoltaics, magnetic behavior, 
- joining and welding, nanostructure materials, hard Bnd wear resistant surfaces, epgineerg polymers, high-rate w t a l  forming, and non-destructive 

evaluation. A c m n  denaminator t o  v i r tua l l y  a l l  o f  these act iv i t ies.  i s  the ultimate objective to  improve-the performance of materials under 
the operating conditions neces.sary for  cost-effective performance that concurrently requireincreased factors o f  safe* 8.M minimizatidn of . . 

- ,  . . .  . 
.health and s n v i r o m n t a l  risk. . . . . .. 
~esearch .supparted b i  Materialb Sciences has led .to93 Cooperat'ive . Research . .and'0evel'oWnt. Agreeknts. ... . 

SUSTAINABLE DEVELOPME~T ac t i v i t i es  w i l l  take i n t o  accouht the to ta l  praduct iife6yc)e i n c t i d i i g  synthesib, prwessiing, fabrication, manufacttire, ;. 
and recycling o f  materials, with due consideration t o  waste minimization and contaiiment, and qual i tymGfacture,  which u i l l  ilnpact nany 
strategic industries, such as the au tmt i ve indus t ry ,  where materials i s  a c r i t i c a l  enabling technology. Anothel' SUSTAINABLE DEVELOPMENT thrust 
i s  on-line non-destructive evaluation o f  manufacturing-processes with feed-back and instantaneous control o f  mahufacturing parameters t o  provide . . 
t o t a t  qual i ty manufacturing assurance. . . 

. . 
T h e  Materials Sciences subprogramsupports the operation of unique fac i l i t i es  that are.not otherwise available t o  the sc ient i f i c  c m n i t y  which 

includes the private- industr ia l  sector, universities; and both DOE and other f&rat laboborhtories. In edditia! t o  users frm the umteriais 
cMmunity, other users cone frm a bro.ad range o f  discipl ines incl id ing thechmical, biological, L i fe  sciences and geological c m n i t i e s .  
These f a c i l i t i e s  permit t h i s  broad spec t ra  of sc ien t i s t s  t o  car rybut  investigations a@ procedures involving synchrotron radiation; neutron 
scattering, andelectron beam nCcrocharacterization. As Longas the results o f  industria? research a t  DOE user fao i l i t ies 'ake mde available t o  
the sc ient i f i c  camwnity and are o f  interest t o  DOE, there. i s i l o  charge ilnposed on user groups fo r  the' use o f  these fac i l i t ies .  The constrbction 

..% . . . 
. . 



. . . . 
. . I. Materials Sciences (Cont'd) , . 

: . , ,: . 
ind 'operat ionbf these f a c i l i t i e s  a"e c r i t i c a t  t o  nat'idnal conpetitiveness. I n  (including 597.frm 89 U. S. 
canpenjes):uho conducted X-ray and neutronbeam experiments a t  user ' faci l- i t ies supported by the Off ice o f  Basic Energy Sciences. . , 

. . 

The Materials Sciences subprogram plays a lead ro le  i n  representing Depart-t of program i n  materiais sciences to.the National Science 
and Technology Council's C m i t t e e  on Civ i l ian  Industrial Technology (NSTC/CIT) which coordinates material's R8D ac t i v i t i es  throughout the Federal 
goverment. This' lead ro le  consists of coordiniting :and integrating the inp l t  f r m  approximately twenty di f ferent Department o f  Energy program . , . . 
offices t o  the NSTC/CIT. U i th in  DOE, various materials science and technology program are coordinated through-the Energy Materiak Coordinating 

. . 
C m i  t tee and i t s  various topical subconmi ttees. . . . . . . . . 

The  ater rials sciences subprogram u i l l  have an importent ro le  i n  two in i t iat ives:  the PARTNERSHIP FOR NEW GENERATION VEHICLES (PNGV), and 
ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS. ~ . . . .~ 

some examples ,of research acconplishnents during the' past iticlude the devklopnent of a new e"viromknta1ly ecceptable lead-free sblder, 
developnent of anon- l ine system t o  prevent teacing during the foriiing of sheet metal, the developnent and c&rcial ization of supercondycting 
quantum interference devices that are able t o  detect small fLaws i n  a i rc ra f t  parts; the development of pasittondiagnostics t o  detect i n v i s i b l e .  . 
ueather damage i n  comnercial polymer coatings, the devilopnent of a conputer s inr la t ion technique t o  ident i fy  new ccimnercial aluninun alloys and . . 
t o  design their  cmrc ' i a l . f ab r i ca t i on  process parameters, the discovery of neu rare-earth based al loysuhich iuQrove the eff iciency of magnetic 

.refr igeration-by about 30% and reduce the materials' cost by about 40%; the f i r s t  canplete ident i f icat ion of a l l  of. the major nolecular forms of 
sul fur  i n  coal by means of synchrotron X-ray probes, the developnent of an advanca method Of synchrotron X-ray Lithographic fabrication o f  ' , 
cotnpoter chips with higher resolution end greater density than those made u i t h  conventional X-ray processing, discovery of a neu and important 
catalyst f o r d  from a mlybdenun-sulfur cluster i n  a zeol i te cage, developnent of a l i t h i m  th in  f i lm  battery u i t h  Ippreeedentg performance 
parameters that i s  now being c m r c i a l i z e d ,  the devekopnent o f . c m r c i a l  ion beam processing technology for.orthopedic materials, the 
f i rs t - t ime production of Large ingots~of  ~ t a l l i c  glhss, the development of a thermcoust ic refr igerator that does not use f reonor  any other . . 
environmental pollutant, the-developnent of new c ~ l n e r c i a l  polymer blend products b y m a n s o f  Smell-angle neutron scattering, the developnent of . ,  . ' 

a three-dimensional simulation model for  predicting the shape of a ueld pool for a single-pass ueld, the development of a new class of highly 
e f f ic ient  semiconductor lasers, a uorld record high eff iciency solar ce l l ,  a signif icant advanc-went in  theunderstanding of the mechanism of 
sulfur induced corrosion of steel, the solution bf the.br i t t leness problem i n  a neuly discovered whisker reinforcedstructural  ceramic, and , 

. 

developknt of a new method of forming aluninwn layers with strengths comparable t o  high strength steels. 
. ~. 

. . 
1.1. A. Sunnary Table: Materials Sciences 

, . FY 1994 FY 1995 F Y  1996 . . . . 

. :Program Act iv i ty  . Adjusted Adjusted Request 8 change . . . . - - - - - - - - - -. . - - - - - - - - - - -  --.-------- -- - - - - - - - - -  
Materials Sciences Research ................,.. ;.. S 135,777 8 138,365 0 169,571 0 31,206 . . 
,Faci l i t ies Operations. .. .. .. . .'.. .. .. .. .. . ;. . . . . . . 123.792. 133,954' 178,726 44,772 . ' 

. ~ - - - - -------  .-----.---. --- - - - - - - - -  - - - - - - - - - - -  
Total, Materials Sciences- ' 8 259,569 . , S 272,319 $ 348,297 $ 75,978 

. . ----- ~ ------ . ----------- ----------- 
. ~ 

----------- ====az==s=z =========*= 

, . . 

. . . 
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, . .  
11. 8. ~aboratory and Fac i l i ty  Funding Table: Materials Sciences 

:., 
. . ,  

. . : ~'1'1994 - Adjusted - - - - - - - -. -- - 
. ...................... ................ Ames Lab .:. S 9,637 

Argmne National'Lab (EaSf) ................... :. 76,214 
Brwkhaven National Lab ........................... 48,662 .................. Idaho National Engineering Lab ' 404 
Laurence.-Berkeley Lab ... ;. v............ ;. .: ..... '37,786 ...... Laurence Livermore National Lab .: ........... 2,361 ................. LOS: AIBR68 National Lliboratory .i . . 8,909 
Oak. Ridge ~ a t i o n a l  Lab ........................... 

. . 
.. 22,342 

Pacif ic ~or thuest  Lab .............................. "3,423 ............ Sandia National Leboratories .......> 8,230 
. A l l  Other ..................... i .........,....... 

.. 
41,601 . ........... 

Total. materials Sciences . . . . . 
. . $ 259.569 "' , -------- 

. . 

111: Act iv i ty  Descriptionst . (Ueu . BA ii, thomaids o f  dollars) 

. . 

. . , FY 1595 
- . Estimate '' ~ ~ . . - - - - - - - 

- $ 9,182. 
88,189.. 

. . 47,920 
. ,415 .. 

36,126 
2,585. . 

' , 6,834 
. ' 21,478 ' ; 

3.374 
7,867 

. . . . ' . 48,349 
a--- ....... . 

S 272,319 
lii==FE==E= ,, 

. . .. 
, 

. . 
'FY 1596 ' 

. . 

. . Request S Change ........... -.--------. . . 
. S 9,790 . S 608 

111,208 23,019 
54,804 - 6,884 

' :' - 518 . '- 103 ., 
4'6,333 . ,, ,10;207 
2,760 . . . ... 175 

. . 13,929 . . 7,095 
30,674 " 9,196~ 

. 3,565 ' . ,191 
8,099 232 

.,66,617. 18 .M 68 . 
... ---------a- ----------- . . 

S 348,291 -. .Y '. 75,978. ' . 
li.1SS.iEES """"'7 

. . . . 
Program Act iv i ty  . . FY , 1 6 4  . .  .: ,, FY 1995 .. . . ~ ~ ' 1 , 9 9 6  .~ .................... ........................................ .............. I...........:..... ...~............................................ . . .  . . .  

Materials Sciences 

Materials Sciences 
Research ' 

Metallurgy and ceramics Research - 
Continued e f fo r t  on understanding 
synthesis-processing-' . . ~ .  

: structure-property relationships i n  
ceramic~superconductors. Increased 
thrusts in safety and re l iabte 
performance..of e t e r i a l s .  Continued . . 
e f for ts  oncorrosion resistant 
materials, surface modification t o  
inprove f r i c t i o n  and wea,P,m$elling of.' 
near-net shape fabrication processes 
for cmplex materials aystem, welding 
and joining of metal l ic  and ceramic . . 

materials, Inaterials for  radiation . , 
enviromnts, synthesis and proceSsing 
o f  photovolt8ic.materials. and high;, 

, tmperature'structural ceramics. . . , > . .  
. . .  . - 

... 
. . .  

. . .  . . 

Metrrllurgy and Ceramics ~esea'rch netai lurgy and-ceramics RSsearcl) - . . 
Continue e f for t  on understanding CoMinue.effort on undecstanding 
synthesis-processing- synergistic ~ e l a t i m s h i p  between 

. . .  . structure-property relationships i n  synthesis-processing- ; 
ceramic' superconductors. Sustain , - . structure-properties., ,behavior, 
thrusts in  safety and re l iab le .  - - '  . . performance and recycling o f  m t a l s  and 
performance of materials. Continue . ceramics for  strategic energy,' . 
e f for ts  on surface modification to  . .  environmental, and a u t e i v e  needs. 
.improve f r i c t i 6 n  and wear, modelling o f  Sustain thrusts i n  safety'and rel iable 
near-net shape. fabrication processes ' . perforwnceof materials. Continue 
for conplex, niaterials system, welding . s f fo r t s  on sucface Rodification t o ,  . .: 
and joining of inetallic'and ceramic : iwrove f r i c t i o n  and near, modelling of. 
materials, p t e r i a l s  for' radiation., . near-nat shape fabrication processes .. 
enviromnts.  synthesis, processing and f o r  carplex~..materials systems,' uelding 
behavior of photovoltaicmaterials, a)xl and joining of metal l icand ceramic 
high temperature structural cerimic materials, Inaterials fo r  radiation 
canposites. Increased thrusts of . enviro&nts,'synthesis, processing and 
synthesis and-processing of ketals and behavior of solar photovoltaiss, and 
ceramics, -aqueous corr'osion, and high tenperaturestrutturf l  ceramic 
high- tenperature gaseous cotrosion and c+site+.' Continue ef for ts i n  
erosion . . . . . . '  . . . '  iquews corrosjon, and high teqeratuke. 

. , .gaseous cortosion anderosion. 



... 
. . . , 

. . : . .  
. . . . 

,' . . 
. . 111;  ater rials Sciences (Contad!: . .. . ,  . . . , . . , , .. . . . .  

FY 1.995 . . .. ~. FY 1*6. . FY 1994 Program Act iv i ty  . . 
. . - - - -  ;--...-...-..... .. ;...i__..-___.__i----.-:------*------- ---------l---------i---------'--i-----'. -----------------------------------:--- . . .  . . 

, . ~ ~. . . , '. 
Miterials Sciences . . I n i t i a t e  e f fo r t  'on .on-line 
Research (Cont'd) : non-destructive eva!uation moni.toring . . .. . . . 

. of manufacturing processes. Increased , , ' 

. . .. . support fo r  instrunentation and . . 
research ht  majpr user fac i l i t i es .  

. .  . . , . . . , 
. . 

so l i d  State physics Research - . . Solid s t i t e  physics Research' . . , : so l i d  State Physics Research - , 

Continuition of high p r i o r i t y  researdh Continuation of high p r i o r i t y  research Continuation of high p r i o r i t y  research ' . . 

. . .~ wi th in the POE mission especially i n  i r j th in  the DOE'mission especial ly, in wifhin the DOE mission especially i n  
,neutron scattering and synchrotron neutron scattering and synchrotron neutron scattering' and synchrotron- :. . . . . 

. . l i gh t  sources. Continued efforts i n  the, l igh t .  sources. Continued efforts i n  :the tight:sources. Continued effoyts .in 
physics of high-temperature physics of 'high-tenperature . , the physics of high-twrperature. 
superconductivity, radiation effects, superconductivity-and radiation effects superconducti.vity, the physics of 
and the developrent o f .  novel ,at the same. Level, and the 'developnent surfaces and interfaces, and 
characterization methods: Continued of novel characterization methods. developnent o f  novel  charact0rizati in ' 
ef for ts on the physics of. surfaces hnd continued effprts on the physics o f  . methods. Gontinued enphasis oii neu 
interfaces. Enhanced:e&ssison, new , surfaces and interfaces'. Continue materials with energy-related 
materials with energy-related .+asis on new materials wi th properties. Continued enphasis on the 

-properties. Enhanced enphasis i n  energy-related properties. Continued development of beamlines f0PALS and 
.magiretic aid photovoltaic material?. enphasis on thrusts i n  magnetic and the 6-7 QeV. Enhanced enQhasis.in 
'Enhanced e f fo r t  to'develop beamlines photovo(tai6 th in  f i lm  materials. magnetism, and magnetic, photonic and 

. f o r  the Advanced Light Source (ALS) and continued emphasis on beahline. . ,photovoltaic Raterial?. Incr$ased , . . 
the 6-7.Gev Synchrotron Radiation developnent . . support for instrunentatiqin and 
Source (6-7 GeV). research at .mjor user fac i l i t i es .  

, .~ 
No act iv i ty.  ,No,activity. . . : provides U) mi l l ion  .foiR&i and . . 

, . . , conceptual design a c t i v l t i e s  fo r  a 
. . spa1 l e t  ion neutron source. lhe 

'preferred alternative s i te  for  the ., 
. . - .  spal la i ion source uould be Oak Ridge , . .' 

. . . . National laboratory, t o@x lm ize the .  . 
use o f  neutron source design expertise 
already developed through' the 

. . . . preparation o f  the ANS conceptual . . 

, . design, ,and to  take advantage of the . . . 
' .  laboratory's experience i n  operating . :, 

p a i t i c l e  accelerators and conducting 
' 'neutron scattering research. The 

. ' ipal lat ionsource research and 
' ' : 

' 'develgment effort. w i l l .  make use of the 
bestcapabi l i t ies i n  the DOE . .  . 

. Laboratories,'includingthe Defense 
. . .Program '. Actelerafor Pro$ction of ' . 

. . .. . . . Tritiuj.(APT) projeCt at L? Alalnps '. .. 
.. 

. . . . . . . .  . 
,. . . . . . . . . 

.: , . .  . . . . . . . . ' .  . . 
' , :. '. , . . . . . > ~ 

. . , . . .. . . . ~  . . 
. . . . . . .. ' :  5 2 5 ' '  . . 
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I l l .  . Materials Sciences (Cont'd): . . 

. . . . 
. Prcsram Activity. FY 1 6 4 " .  ... FY 1995 . FY 1996 . . \ - - - - - - - - -___- . - - - - - - i  -_----------i-_--------.--------------- _--I--__--------------->--------------- _ _ _ _ _ _ _ _ _ ' - _ i _ _ _ _ _ _ _ > ~ - - - * - - - - - - - - - - - - - -  

Materiais Scjences 
Research (Contad) 

. . . . 
; National Laboratory. Without a &jor 

~. neu neutron source or upgraded 
operation of an existing research 
reactor,. the United States u i l l  forego ' . 
s ign i f icant  scientific, te.chnica1, and 
economic benefits that. derive from 

. . neutron scattering and materi.als . . 
i-rr i idiation research and the-production ,. 

- '  o f  medicgl. isotopes. A spallation 
. neutronsource shautd enable the Mation . - 

t o  carry out major rpearch act iv i t ies  
in areas:sucY.ai- biology, materials .. 

. . . . science; stpercot*luctivity, '. 
-phamcwticals,,.electronic materials, 

' 
andmany other technological areas that 
are c r i t i ca l  for future U.S.. economic ' . 

' 

, . carpetitivenesq-and dticmal.secucity. . . 
. . . . . . . . .  ... 

. . . . . . 
~na te r i a l s  dh.&istry Research - . ' M ~ k r i a l s  t hem is t r y ' ~e~ea~ ih  -. kater iais themistry ~eseaich -.. 
Continued enphasis on research C m t i n w l l  @asis mreseaSch. ' , . Cciitinued enphasi's on research 
including +thesis -and incli@ing Synthesis and- . - - - ; . 'ihcL$ing synthesis, processing, end 
characterization of novel. organic and chfiracteri.zation of nanoscale materials- c!iaraiteciration of, pol,+~rs;.organic 
inorsanicsrperconductors api magntic based noveK.cluster chdistry,. .ferrmgnets; fullbre* derivatives, 
materials, synthetic metals, surfaces organic feironmgnets, novel nandclustermaterials, organic and - ' 

and interfaces,' p lyners and inaterials organic/iporganic s u p e r c ~ ~ c t o r s ,  . inorganic syler<ductors. Egphasis 
synthesized by biological processes. . synthetic &tats, surface chemistry of -uiIL be-continued-insurfice chemistry 
Neu program 'have k e n  deveLopxl i n  the interfaces, p lyners and materiels including colirosion, electrochmistry, 
simthesis of b ina lecu lar  materials, - synthesized by biologicaC pr'ocesses. them6lecular understdndid and control 
novel fercomignets, supercMduetws, - C o n t i W  enphasis 6 understanding . . of lubrication affl fr ict ion, wti . .  
and synthetic metals. There was an friction; lubricati.m, and corrosioh:' . oxides,nitrides, and sulfides, 
enhanced'effort t o  provide kamline ProgralnS w i l l  be developedin the , biq+rolecular.yterials and neutron, 
support f o r  the ALS and 6-7 GeV. synthesis'of b imleculaFmter ia ls ,  , X-ray , and NMR characterization of 

. ~ -novel .ferromagnets, and synthetic brganicnulterial-s. New gnphasis u i l l  
. .:metab. Continwd-effort t o  syjport. . be gi.ven t o  golyner cnposites and 

. . . . . . beamlines a t  neutronand synchrotron nanostrwturat mterials.. : Continued 

.~. Light s@rces.', . . - beainline developaent. Increased 
* ... ~ 

> - 
s w r t  ..fo" i ns t rwn ta t ion  and 

. . research at mgjor user fac i l i t ies .  
. . . . 

. . 
. . . ~  , . . . . 

. . 



11i. Materil 
. . 

31s sciences' (~ci i t 'd) :  . . . , . . 
FY1994'. , 

I '  , 
Progifl Act iv i ty  

FY 1595 - FY 1596, 
. . . . . . . . . . . . . . . . . . . .  . . -;....-.....---..---------------------- . . , , . 

, , 
. . 

. . . . 
~. .. . . ~.~~ No act iv i ty.  ~. 

The PARTNERSHIP FOR NEU GENERATION 
VEHlCLESencon~assesfour research Materials Sciences No actlvlry. 

Research (Contad) . . . 

No act iv i ty.  

t i ieai in Mater'ibls Sciences: ~dvanced .. . . . ' manufacturing inc(uding. investigations ; 
.~ . i n to  the solidif ication, casting and 

. irelding of recyclablel ight-ueight 
' ' ell6ys; h igh-rate p l a s t i c  and 

super-plastic foming of l ight-ueight ' : 
. . . .. ' dheet;.metal; on-line con t ro l  of 

.~.- processing and nuinufacturing paramaters 
. .  ' . for t o ta l  quality. ~rmfactur ing;  

- '  synthesis and processing of 
. l ight-uelght high-strength pol+ra, 

. ' 

polymer matrix carposities, and 
.. ~ . wear-resistant l ight-ueightstructural  

ceramics and carposites. ~educt ion o f  
- ' . mechsnieil losses including stress . . ' 

fatigue and service l i fet ime i n  
' . recyclable matals, intermetallics, and 

i t ruc tura l .  ceramics; deformation and 
. . .. . fracture (crash resistance). 

Lightweight materials .including 
corrosion of recyclable Light-ueight . . : 

. . metals, metal y t r i x  carposites; high , 

. ygne t i c  strengthenergy e f t ic ient  
magnetic y t e r i a l s .  Energy conversion . . 

. . ' and storage Including sensors and . . 
catalysts; . sol id. e lectrolytes for 
batterles and developnt.of  

. . IightLweight batteries end fuel 'cel ls. , . , 
. . ~. . . 

.. . .  ' 

NO activity.:.,' ENVIRONMENTAL TECHNOLOGY PARTNERSH~PS 
' includes two Materials Sciences - - 

. . 
. .  . . . research categories: Waste .. ' . 

~ ~ 

. , 
mininizatioti i n  the synthesis and . , . . ' processing of materials includes . ,. 

' ' e n v i r m n t a l l y  benign synthesis routes 
. . . . fo r  polymers,: ceramics and 

, . semic~nductoh; near net shape forming 
pr&esses for ceramics and metals to  ~ . . 

, 
... . minimize br eliminate grinding uastes;. .. - and less toxic procedures..and f i l l e r .  

.. m t e i i a t s  for welding, soldering, irrM 
. brazirm. Safety and re l lab lc  



. . 111. materials Sciences icont'd): ., 
, , . . . . . 

,Program Act iv i ty  FY 1994 FY 1995 ~ . FY. iW6 
- - - - - - - i - - - - _ _ i - - - - , - - - - - - - L - - - - _ r - - . - - -  --:;----------------------------_--..- -.--------------------i---------____--i . . 

. . 

Materials sciences ' . .includes iesearch.oti f p c t u i e  toughness , 
" Research (Cart'd); and crash resistance and rorrosion . .- 

' prevention of k t +  corttainers; , 
develomnt of r-te,. non-destructive 

. . diagnostics for the detection a@ 
analysis o f  trace. quantities o f  . . . . 
hazardous s&tances. . . . . 

. , 
. . . . 

EPACT: . - . .. : EPACT: . . .EPACT: 
, : .  

EPACT section' 2201 EPACT section 2201 EPACT section 2201 
"National Advanced Materials I UNationil Advanced Materials "Watiolial Advanced Materiais 
Init iat ivi: ." - . ~n i t ia t ive : "  Init iat ive:" 

. . 
The Basic Energy Sciences program 'The  Basic.Energy.:Sciences prosram . Tlie.Basic Energy Scierices program. ' 

. . conducted research related t o  the gosls conducts. research related to.the goals conducts research related t o  the.goals, 
. . of EPACT in the area qf advanced , o f  EPFT in the-area of advanced. - o f  EPACT in i the area of advanced 

. materials. ' materials. -mter ia ls.  . . 
. . . . 

INVESTMENT: . INVESMENT: . INVESTMENT: 
. . .., 

' ' 
Provided funding for  advanced materials Provides funding fg r  cintir iuati.4 .of . ~ r o v i i e s  flinding for. c o n t i k i t i o n  of. 
and ptocessing ac t i v i t i es  included i n  advaked materials aml processing' . advanced materials. and procbsing 
the-resident's FY 1994 E c o m i c  ac t i v i t i es  included i n  the President's. a c t h i t i e s  included in the President's 
Investment Package. Ft' 1994 Ecananic Investment Package. .FY  1994 Economic Investment Package. . . . . .. . . . . 
Funding in the a m w t  of S3.870.000 and' Funding i n  <he.a&unt. o f  $5,~08,000 and   wing i n  thea-nt of $6,968,000 sird 
5129,_000 has been transferred t o  the 5270,000 has been budgeted for the SBIR S522.500 has been budgeted for the SBlR.. 
SBIR program and the STTR program, program a@ the'STTR program, . . . program and the.sTT~ program, . . 
respectively. , respectively. . respectively. 

' ,  . 
. . . . 

. . . . . . 
5 135,777 .. .. . : 5 138,365 5' 169,571 . 

, . . 

. .  . 

i 
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I 11. MaterialsSciences (Cont'd): . , .  ~ ~ 

.. . . . ', ! 

Program Act iv i ty  : FY 1994. ~ FY 1995 . ~ ' FY lW6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ - - - - * - - - - - - - - - - - - - - 7  

~ a c i l i t i e s  continued suppbrt for major faci  ! i t i e s  
Operations i n  the Materials .Sciences subprogram 

with increased funding fo r  f i r s t  f u l l  
' year of operation for t h e  Advanced . .. 

Light source (LBL). Provided ipcreases 
.. needed for  Re end cmiss ion ing  of 

canponents of the. 6-7 GeV Synchrotron 
Radiation Source (ANL). Began workshops 
and meetings leading to. a conceptual 
design of a pulsed s p o l l a t i o n n e u t r o ~  
source. (For nore deta i l  on Fac i l i t i es  

. operations see the Major User , '  
Fac i l i t ies  section fol louir ig the. 
Construction sect ion.) . . 

Continues support fo r  q j o r  f a c i l i t i e s  
i n  the Materials Sciences subprogram. 
Provides increases needed for R&O and 
cmiss ion ing of eamponents of the 6-7 
G&V Synchrqtron Radiation Sou~ce,(ANL). 
'(For mre,  detai L on Faci L i t ies  
Operations see the Major User 

,' 

Fac i l i t ies  Section fol louing the 
Construction section.)- . . 

- . . 
. . 

. . 
~nhanced support for &lor user 
facilities i n  the Materials Sciences 
subprogram.' Provides increases needed 
for f ina l  c-issioning of the 6-7. GeV 
Synchrotron Radia t io~ i  Source (ANL);' 
Restores qperationof Manuel Lujan, , 

Jr;, Neutron Scattering. Center. (Fbr 
m r e  detai L on Fac i l i t ies  Operations. 
see the Major User kac i l i t i es  section ' 
following the Construction section). 

. . . - 
EPACT: EPACT: EPACT: ' 

EPACT Section 2203ia)('2)(a) "suppprting EPACT Section 2203(a)(2)(a) "Supporting' EPACT ~ect~on'2203ia)(2)(a) "Supporting 
Research and Technical Analysis:" Research and Technical Analysis": Research and Technical Analysis": ' 

Provided funds for  operation of user 
f a c i l i t i e s  toprovide special . . 
sc ient i f i c  and research capabil i t ies t o  
serve the research needi. of the 
Nation's LQiversities, industry, ,: 

private Laboratories, federal 
Laboratories, and others. . . . 

INVESTMENT: . 

Provides funds for operation of user 
f a c i l i t i e s  t o  provide special 
sc ient i f i c  and research capabil i t ies to  
serve the research needs o f  the 
Nation's universities, industry, 
private laboratories, Federal 
Laboratories, end others. 

INVESTMENT: 

prqvided funding for.advanced materials Provides funding f o r  continuation of 
and processing ac t i v i t i es  included in . advanced materialsand processing 
t h e  president's FY 1994 Econanic a 'ct iv i t ies included i n  the President's 

' ' Investment Package. FY 1994 Ec,onmic'lnvestment package. 

. . 
~ rbv ides  funds f o r  operation of user 
f a c i l i t i e s  t o  provide special 
sc ient i f i c  and research capabi l i t ies to  
serve the research needs of the 
Nation's universities, industry, 
private laboratories, Federal 
laboratories, and others;' 
- . 

INVESTMENT: 

Provides funding for continuation of 
advanced materials and processing 
act iv i t ies  included i n  the President's 
FY 1994 Econanic l n v e s t m t  Package. ' 

. . 

$ 123,792 $ 133.954~ ~ ' , $ 178.726: 
. . . . 

;.-.-...........--.------------.-----------A-----------------------------------*---:----.----------h-.-*-.-------2-,--..---.----------.----------- . 

' . Materials Sciences 
B 259,569 - .  8 272,319 $ 348,297 

___________________--- - - -7-- - - - - - - - - - . - - - - - - -+-- - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - -%---*- - - - - - - - - - - - - - , , - - - - - - - - - - . - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - -  . . . . . . 
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,. . . . . . . . . . 
OEPARTHENT OF ENERGY .:. . . 

FY 1996 .CONGRESSIONAL BU)GET REQUEST - . , 

.... ENERGY SUPPLY; .RESEARCH &NO DEVEL.aEBT - .  
. . (dollars i n  thousands) 
.. . . . . 

. . . . . . . . 
. . .  . . . . KEYACTIVITY SLMIIARY: ., . < -  

. . 
.:.. BASIC ENERGY SCIENCES . : . . . . . . . . 

. . . . , . . . .  - 6 

. . . . .  . . . . 
I. Preface: ch&cal Sci+es . . . . . .. : . . 

. . . . : .  . 
... ... 

The chemicil sciences subprogram s i i r t s  .& broad range of basic- research, I n  miecular, atanic and cheoli&al 'engiWring sciences necessary fo r  
inprovements i n  existing energy technologiesand d e v e l o p n t  of neu energy technologies.. . Major dhemicalsciemes research ef for ts are inportant ... 
t o  m r e  ef f ic ient  conversion o f  solar energy t o  fueis,oi. e lectr ic i ty;  inproved-rcm+tion,processes; better u t i l i z a t i o n  o f  'carbonaceous resources 
including natural gas. o i l ,  coal and bi.mss: neuand k t t e r  approaches tssnvironnental-mnagernent; more ef f ic ient  cata'lyticprocesses .for 
producing fuels and cheniicals; more sensit ive and sgecific mnitor inb.of  physical and ch~ical~processes: andthe advancment o f  f i ss ion and 
fusion ccncepts. 'The subprogram i s  divided in to  ac t i v i t i es  which ard described below. I n  addition, Chemical S c i w e s  provides sUpport for major 
s c i e n t i f i c  user f a c i l i t i e s  which ere. operated.for the benefit o f  the ent i re U. S.'scieritific c h i t y .  . . . .  ;, ; .. . . . . .  
Recent exanples o f  research results that nay have signi f icant technological i ipact  My& cited. d n & c e t i l & t  f6r. the conversion:if. +thine, 
the principal conponent of: natural gas,,to methanol, a transportable'li.quid. fuel, has nou been p i l o t  plant tested and adenonstration plant ' i s  
:~ being built. Two new synthesis techniquqs, thsed on super c r i t i ca l .  f lu ids and reverse micelles;~have been develop& fo r  producing nanophase 

particles.. Nanophase part ic les are used to. generateextrmby active. eoal. Liquefaction cataiysts u t i l i z e d  t+ t h e  o+fice af Fossil Energy. TRey 
hold promise for  synthesis of nanopter-sized catalysts, smiconductorsand nowlinear pp t i ca l  materials. In a spin-off of research on 
electron-atonscattering, a Laser based technique for preparing a surface' layer less than two.h .mdi i  nancmeters i n s i z e  on a substrate using 

- atan optics uasdeveloped. A grating-like.pirttern can be forrnedthat i s  as-small as the @ s t  tha t  can be produced by current lithography. 
technology. A collaborative e f fo r t  betueen industry and a national Laboratory has  lead f o  the design of t+a y u t u r n e r s  which reduce emissions 
of oxides o f  nitrogen by 85% or  mre. Research in  c w s t i o n  diagnostics led t0.a Lasec-base detectforsystem; being developed by industry, 
for integration with capi l lary electrophoresis and high performance l i qu id  chranatography i n  a n i l ~ t i c a l  -imtrunenttiticm .for DNA iequencing. . - . . .  . . . 
The Cheinical Sciences subprogia. u i l l  -have an iq ior tant -&he in.. two. in i t iat ives:  the PARTNERSHIP FOR'HEU GENERAT~ON MHICLES ipjlGv.)and the 
ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS. 

. . :.. ; . . . . 

. . 
11. A. Sum!ary Table:' Chemical Sciences : , . 

Program Act iv i ty .  . . . . .  .................................................. . . 
: chemical Sciences Research .............. &... 

Faci l i t ies  Uprat ions ............................ 
.. . . Total, Chemical Sciences - ' . , . . 

S Change ........... . . 
S 12;430 

9,557 ............ 
: b , 21,987 ----------- 



. . . . 
, 

~ 

. . . 11. B. Laboratory and Faci!ity ~ u d i n g  Table: Chemical Sciences - ' . . . ,  
. . .  . . . . . . 

I I 
FY 1994 FV 1995 . FY 1996 . . , .  

. . 
. . 

. . . .  ~ 

. Adjust& Estimate . . Request ~ ,~ ' 
S Change ........... ........... ............. . . . - - - - - - - - - - - 

, . ......... AnesLab ................ :... .... i.. ..,..; : 1 3;796' $ 3,539 ' $ 3,539 $ . 0 . '  . 
Argonne National Lab.(East) .................. ;... . 15,978 15,561 : . 15,561 0 . ' 

17,163 16;784. ... .................... 18,140 . . 1,356 Brodkhaven National Lab ;.. 
. . , ' 306 ' . 0 306 306 . ' ..................... Idaho Nations! Engineering Lab 

8,676 , ~ 7,435 .... ...... .............. Latirance.Berkeley Lab .: :. . . 7,761 . 326 
1.001 971 ' 971- .. 0 ............ Los Alams National Laboratory . . .  .;...; 

. 45,807 . . -4,311 . . . .  Oak RidgeNationAl Lab .: ........................ 43,410. .41,496 . . 
6,392 , ' .................... .... Pacif ic Northwest Lab ;.... 6,392. 6,392 ' . -.. C : 

Sindia National Laboratories ..................... ~ ~ 7,823 . -7,130:- 7,876. -. . ' . 746, 
A l l  Other ... .......................... ; .... , ........ 54,334~ - - 5 9 . 9 L  75,212 . . 15;248 ............ . . . . - -----  - - - - -  __C----i___ ' . - - - - - - - - - - - 

. . .  . $ 158,879 $ 159,578 '~ f '  181.565 0 21,987 : ' . Total,, Chemical sci&ces.. . , 
I=i_l==i.====.~ I=""=="' . ----- ='='iE"='E ' . _=== 

. . . . 
. . .  . . . .  . , . . . ~. ~ 

' i l l . .  ,Act iv i ty  bescriptions: (New BA i n  thousmXb of dollacs). . ~~ , . . . . . . 

FY 1W6 
, . 

Program Ac t i v i t y  - F Y 1 9 9 4 .  : . . . . . F Y  1.395 . . .................... ..... . . 
. . .  .................................. ....................................... 

~. ~. 
. . . . .  chemical ~c' iemes . .' . . . , .  . . ~. . 

Chemical Sciences . Photochemistry Research - Research photochern\stry Research .- support fo r  photochemistry Research -  hi primary . . . .  

Research continued to .  focus on solvent dynamics, research that w i  1.1 enhance fwlecular . goal of the.photochemistry program i s  
electron. transfer, and short- l ived levet understanding related t o  solar t o  support basic research that w i l l  
phenanena. Progress i n  theee technical photochemical energy conversion u i l l  ~h lead toinproved devices for  the 

... areas i B  necessary for  m r e  e f f ic ient  maintained. Increased.enphasi$ u i l l  be conversion of so la r  radiant energy in to  ' ' 

' tonvbrsion of solkr energy in to  other placed upon novel semiconduetor - e lec t r i c i t y  or fuels. . Areas of 
. . research enphasis that contribute t o  , , . , u ieful  energy forms: Also necessary t o  . structures as- well as organic .;, 

achieve theselong term goals i S  1 semiconifuctingand electr ical ly:  
, , , th is  goal include the study of how 

. . . . planned research on dye-sensit ized . conducting pol@rs of ilnport t o  solar natural  systems, suchss plants; - . 
' . semiconductor photoelectrades; . . photochemical energy copversion convert solar radiant energy in to  high 

.. ~ Keterogeneous photocatalysis, and new . . ' . . energy content materials and chemicals, 
organanetallic precursorsfor . -  ' . ' . and the characteristics of. novel 

. ~ 

. . ,  
electronic w te r ia l s .  , .. photovoltaic systems that are capable. 

. . .  of-converting radiant solar energy into. , ~. . .- 
. . . e lec t r i c i t y  with. reasonable efficiency. 

j . . .  - . - - T,he resuJts frm th is  area of research. . 
are d i rec t ly  t i e d t o  develapnent of . . 

' . sustainable- technologies based on Solar 
' and re$wab~e~ energy sources. The 

' . - radiation sciences.research program has. .'. . '  

. . . . a n d  continues t o  be invaluable for. . ~ 

. ~ 

understanding how and what i s  occurring 
. . .  incomplex radiation env i romnts  Like ' ,  . '  

. . . . . . . ~ . . 
. ~ 

. . ,  
. . 

. . . . 
, , ~ ~. , . 

. , . . .  ... . ,  )~ . . .  
. . .  

. . . . . - . 5 3 1 . : '  ' . ' . 
. . . . 
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111. Chemical Sciences (~on t !dS  
. ;  , , 

Program Act iv i ty  F Y  1994 . . . . . . . . . . . . . . . . . . . .  -------. 

Chemical Sciences 
Research (Cont'd) 

Chemical Physics - c r i t i c a l  t o  the 
Energy Policy Act of 1992 i s  an 
understanding; on the molecular level, 
of combustion processes.: Funding . , 

levels permitted high p r i o r i t y  programs 
i n  chemical dynamics and kinetics of. 
simple reactions including the. reaction 
dynamics of h o t  molecules and :surface 
canbustion chmi$t rY to  continue. . The 
CRF continued es a major s i t e  devoted 
t o  a broad progrsin i n  cmbustion. . . 
related chemical physics..Cluster 
research, a new area of molecular 
science,. continued because it had 
potential for improved understanding of 
catalysis and the -behavior o f  
materials. Interaction. u i th  the 
technology programs related to  ' . 
canbust ion and elrvi rormental 

' restoration'was Continued. 

Chemical Physics - The majority o f  the 
nation's-energy arises f rm cWlJXlstion 
and research related tocanbustion 
continues as a high p r i o r i t y  program 
within the Chemicah Sciences 
subprogram. Research related t o  
chemical dynamics and kinetics o f  
simple' reactions of cdmbustion in t i res t  
w i l l  continue u i t h  high i i r io r i ty .  
Research of louer p r i o r i t y  w i l l .  be 
reddced i n  favor of canbustion related 
work so as t o  maintain the strength a m  
v i a b i l i t y  o f  the DOE canbustion 
research effoR. Ernphasis w i  I 1  be .. 
placed on theoretical and experimntal 

. . characterization of clusters, a unique 
form of  matter, as a function o f  the i r  
canposition, size, structure; and 
Gnding. . . 

those encountered in'waste tanks a t  
Hanford and elseNhere. I n  general, 
t h i s  research has a@ w i l l  continue t o  
lead t o  better ways to  predict- the 
health and envi tomental '  effects ,of 
ionizing radiation. Increased support 
for instrunentation and research a t  
major user ;faci l i t ies. 

- 
Chmicel physics - Chemical physics 

: research w i l l  focus on canbustion and 
catalysis related research. : Canlxlstion . '  

.-processes. actount f o r  about nitiety 
percent of the energy generated today. 
I n .  ordec t o  reduce the rnvirormental 
effects of comlwstiori processes they 
irmst be made more ef f ic ient ,  less 
polluting, and therefore,.more 
stistainable. Catalysts, are essential 
to . iwrov ing these lec t i v i t y  and 
sff iciency of a uhble'host o f  processes 
f o r  energy' convers'ion and storage 
including the production o f  high energy 

'content materials such as gasoline and 
other fuels. Research w i l l  focus 
develgping a better understanding of 
thecheinistry. of ca fe l y t i c  s y s t h .  , . 
Discovery o f  new catalysts may 
determine if 'existipg processes are 
sustaillable and enable d e v e l o p n t  of 
shstainable methods for  u t i l i z i n g  
exist ins.  resoui.ces. Increased support 
f o r  instrunentation a@ research a t  
major user faci l i t ies;  

, : , .  

. . 

, 



. . . . 
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'111. Chemical sciences, (Contad): : . . 

. . . . 
,: .. . . 

FY 1994 F Y  1995, ., FY 1996 pitigram Act iv i ty  
- - -*- - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. , 

chemical. Sciences , A t ~ i c  Physics - The budget request !as Atomic Physics - kesearch consistent , . ~ t o m i c  Physics - Physics research on : 
plasmis a d  energetic species' Research (Cont'd) , consistent w i th  the report on,"Future . with the report "Future Research ' .  

. Research Opportunities i n  Atomic, Opportunities in Atomic, Molecula+, ani  .associated with plasmas, including . . 
Molecular,. and Optical Physics" and the :Optical Physics". w i l l  be maintained: A h i g h l y  ionized: heavy atom, i w r t a n t  

' program provided support fo r  e f fo r t s  ' new emphasis w i l l  be i n t h e  area o f  t o  the advahcerrrnt o f  fusion concepts . .  . ' . . 
consonant with' those areas listed.. I O U - t q r a t u r e  p l a s p  physics which w i l l  be smphasized.. Increased support 
Specifically, approaches tothe:study have the potential of signif icant .. for instrunentat ion and research a t  
of high' energy. densi t y  systeuk end inpact on materials processing. . . mafor yser fac i l i t ies ;  
energy-loss processes were wrphasized. 
Exper idntal  and theoretical e f for ts  i n  

. . . . 
rmlt i -e lectron excitationand . .  . . . \ 

. . 
. ionizationimproved undersfandino of . . 

. . the. fusion process,. light-matter . . . . .. . ,  . interactions, and co l l i s i on  phenmna. . ' . . 
. - Programs i n  atomic and plasma physics 

for advanced energy concepts related to  
many industrial and consuner needs were . . .  

' inclwled; Theplasrni physics Act iv i ty  
was coordinated with Energy Research's 
Fusion Energy program. An area of 

. . enphasis was on 'accurate 
charac te r i za t i ono f  chemical processes 

taking p l a c e i n  plasmas incl ir l ing 
surface phenomena and interactions . . . . .  
betueen canplex species found i n  . . 

. . p1as-s.. .. 

Chemical Energy - The.catalys'is Chemical Energy - A l l  program elements Chemical Energy - Thetwo ha ine f fo r t s  ':. 
research included work on oxide and w l l l  continue. 'Synthetic and . , ''under th i s  program are the catalysis- 
photoelectric catalysis, modification mechanistic chemistry of novel related research program and chemistry 
of. shape selective oxide catalysts, and inorganicand o r g a n h t a l l i c  precursors irrportant to  developnent of better uays 
work t o  extend the conversion of . ' t o  advanced materials,' uhich a r e  . : to  u t i l i z e  carbonaceous resources such 

. . paraff inic hydrocarbons to  chemicals irrportant t o  new ceramics, catalysts; as natural gas, o i l ,  coal and bionass. 
with signif icant energy efficiency, . semiconductors and other Research i n  catalysis i s  carried out on. 
which included work u i th  reneuable , . technologically i y r t a n t  materials, ' '  honogeneous andheterogeneous-systems. 
feedstocks. This ac t iv i tywas wit l be enhanced. I n  addition, As. u i  th  the chemica! physics program, . . 
coordinated with.other more applied nanoscale synthesis of part ic les th is  research seeks t o b e t t e r  
catalysis prograrns i n  D O E  through (quantum dots) and surface clusters, undersfand the ef fect  of Metals that 
ongoing discussions. which may lead to  new photovoltaic are the basis for most catalysts that 

" materials and.ne.w"catalysts fo r  the are c m r c i a l l y  important. Increased 
control.of reactions inpartant t o  support fo r  ins t ruae~tat ionand ~. 

' alternative fuels and industrial . research at major usqr fac i l i t ies .  
. . chemicals, w i l l  be. undertaken. , 

. ~ 



I I I. chemical Sciences (Cont'd): 

~ i 1 9 9 6  , Program Ac t i v i t y  FY 1994. . FY 1995 .................... ....................................... ....................................... 
Ch&nical sciences Chemical Engineering - I n  chemical Chemical Engineering - I n  chemical chemical~ngineering - Research i n  th i s  , .' 
Research-(Contad) engineering sciences, research on engineering sciences, research on the a rea  seeks to.provide better and more 

. , 
c h s t i o n  related &rbulence a d  phase theoretical inodeling of (jhase . . physically rea l js t ic  models .for 
equ i l ib r ia  of conplex mixtures, equi l ibr ia andthernwphysical, predicting the.thermophysica1 . . - 
experimental and theoretica.1. and properties related t o  e f f  ic ient  properties and physical equilibrium of 

. . physically based predictive d e l s ' w a s  prqcessing. w i l l  be strengthened, conplex f l u i d  mixtures and pioperties 
protected. . The basic research, program including Inodeling o f .  turbulent f larnes' o f  turbulent c+stion systems. The 
on advanced batteries was expanded t o  related t o  reduction.of enviroment advanced battery res,earch a c t i v i t y  
include research on aspects o f  ..fuel pollutants in c h s t i o n  processes. , . supported under t h i s  program i s  on 
cells. This research was coordinata . TheadvanCed battery research program batteries for  non-autmtive 
u i t h  other appropriate a p p l i d  program . u i l l  continue at.the FY 1994 level.' applications. It i s  Uell.coordinat&- 
e l d n t s  in DOE.: . . . .. . . . . . . 

with the mch larger end ?re applied 
~. . . . . e f fo r t  supported by the Office o f .  ~ . ' 

. . Energy. Effi,ciency a d  Renewable Energy 
., . . through the Advanced. Battery . 

, . .  . Cdnsortiun. Increased support for ' . 
ins t r .mntat ic i i  and research .at major 
user fac i l i t ies .  

. : 
Analytical - c h m i s t G  - Actinide Analytical Chemistry The chemical Anaiytical Chemistry - This program is, 
separations.research needed t o  underpin properties and structure of interfaces, part icular ly inportant t o  processes 

. . the developnent of new processes for' : as determined by laserablation, atomic being deve lqk l  f o r  remediation o f  
dealing with enviromental and . . . force microscopy and nwlecular iinaging contaminated enviromental system and 
hazardous- uastes continljed.. %, of ceramic and other inorganic waste. Emphasis i n  separations science. 

. Biotechnolosy retated analytical '. .materials,,inportant t o  the developnent w i l l  be on more ef f ic ient  separations . 
research on maormlecules was of new and imroved analvtical rnethods ~rocesses based on selective h r a n e s  
protected. and separation techniques u i l l  be 

enphasized. 
snd design of &lecular systems fo r  
species-specific separations. 
Analytical chemistry research u i l l  
focus on analytical'. nethods that are 

more sensitive and species specific. 
The interaction bet6en the separations 
science research program and DOE'S 
Env i rown ta l  Restoration and Waste 
Management Eff ic ient  Separations 
Program i s  one example of the 
inportance of t h i s  program t o  : 

. - e n v i r o m n t a l  manag-nt programs. 
Just as inprovetnents in  many existing . , 

processes oui? their, developnent t o  
inngvat ions made possible b y  reseaEh 
results from th is  pr.ogram, SUSTAINABLE 
DEVELOPMENT u i  l l depend i n  key. ways on ... 
t h i s  prmram. . Increased Support for 

. . 



. . . .  . . . . , . 
Ill. chemical Sciences (Contad): 

, . . , ~ ~ 

. . 
FY 1994 FY 1W5 ' F Y i 9 9 6  . , Program Act iv i ty  -'---------------.---------------' - - - - - - - r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . , , . . - 

chemical sciences 
Research (Cont'd) 

. . ' Heavy E lm in t  Chemistry - Emphasis was' 
on s o l i d i t a t e  heavy element chemistry 
related to  superconducting materials, 

' . env i romnta l .  and,hazardous uaste ~ . 
related ac t i v i t i es  and lanthsnide 
chemistry. 

NO act iv i ty.  

instrunentation andresearchatmajor 
user fec i l i t i es .  , . . ~ ., . 

.. ~ . . . , . 

Heavy.Eiexint Chejnistry - I n  the h e a w  Heavy ~ l & n t  Chemistry- ~ e s i a r c h  u i l l  
elanent chemistry program, the study of focus on devekopent of better uays to  
the effect of f-electrons i n  'deal with radioactive materials with 
s u p e r c o ~ c t i n g  materials, i ne lh i r i g  emphasis on understa@ing the chemical 
the effects o f  magnetic f ie lds on behavior and migration of actinide 
supirconducting electrons, important to .  elements under env i romnta l  conditions 
understanding supertonductivity i n  ' ,anddiscovering better ways t o  remove 
actinide and lanthanide mixed metal them from contaminated env i romnta l  
oxides w i l l  be enhanced as w i l l  s i tes  or radioactive uastes. Increased 
research on actinide chemistry i n  near support  f o r  instrunentation a d  
neutral solutions since i t  i s  inportant research a t  olajor user fac i l i t ies .  . 

, 
t o  inproved understanding' o f  actinide .. 

. . 

transport under env i romnta l  . , .  
cordi tions. , 

. .. 

;PARTNERSIIIP FOR NEU GENERATION VEHICLES 
(PNGV) - A major goal o f  the PNGV i s  
the  design of;new internal contustion 
engines with inproved eff iciencies and 

. reduced +issions. This requires 
better .canbustion models. The main. . . 
sttmbling block i s  coupling cantxlstion 
chemistry with f l u i d  dynamics. 

. : Experi~wSntal and theoretical research 
i n  chemical phmics on nichanisns and, 
dynsnics o f  combustion reactionk . . 
coupled with research on turbulent 

ccrhustion system under chemical 
engineering sciences u i  ll address th i s  

. . need. In addition,, catalysis research 
aimed at  inproving the removal of 
oxides of nitroaen f ran the exhaust o f  . . 
leanburn engin& wi1.i-be carried ou t . .  

. . wder'the chemical energy program. 



11 I. Chemical Sciences (Cont Id): 

. program Act iVi ty ; .. FY 1994 . . . . . . . . . . . . . . . . . . . . .  --------------------------.------------ 
. . , . . .  . Chemical sciences No ac t i v i t y .  ~ 

Research (Cont1dX 

:, 

INVESTMENT: 

. . Provid.ed-funding-for advanced materials 
and processing a c t i v i t i e s  i n c l u d e   in^ 
the President's 'FY 1994 Economic 
Investment Package. . . 

No act iv i ty.  . . . .  ' . . ' ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS - 
Research t o  be carried out under the 
ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS 
' w i l l  be related to.technologies in the 
areas o f  avoidance or preventjon, 
remediation and n p n i t 0 i . i ~  and', . 
assessnwit. Research iir- solar' 
photoconversion ui ll underpin 
developnent.af more practicaldevices. 
T h e  research on advancedbatteries fo r  
n m - a u t h t i v e  applications i s  closely 
related t o  both th i s  e f f o r t  and fuel 
ce l l s  related research. A l l  contribute, 
t o  technologies that would avoid 
production o f  environentsl ly hazardws 
substances. Catalysis research i s .  

,broadly Bpplicable t o  both avoidance 
arid renffliation .t+hriologies. I t  w i l l  
inpact energy intensive industries, 
particular1.y petroleun re f in ingand . . . 
chemical and a l l i e d  pralucts. 
Separations arid actinide cheinistry are 

.essential t o  development of retnediation 
technologies fo r  r e i a t i o n  o f  L 

radioactive wastes. Research. in 
a d l y t i c s l  chmis t r y  has and w i l l  
continue t o  result in novel : 

technologies for  rnbnitoring and 
assessment. . . .  . . . 

INVESTMENT: ' INVESTMENT: 
. . .  . .  . 

Provides funding for continuation of -'. . Provides funding fo r  continuation of 
ad+anced materials,and processing advanced miter ia ls and processing 
ac t i v i t i es  includedin the  President's a c t i v i t i e s  inc tded in the President's 
FY 1994 Economic Snvestrwnt Package. FY 1994 Economic 1nvestment.Package. 

Funding i n  the amunt -of $2,374,000' and-. ~uni l ing i n  the =mmnt, o f  $3,149,000 a d  Funding in- the amunt -of $3;&1,000~and 
:$79,000 has been transferred t o  the . ,9157,500 has been budgeted fo r  the SBIR $272;000 has. been budgeted for the SBIR 
SBIR program and the STTR program, program and the s ~ ~ ~ l ~ r o g r a m ,  program and theSTTR program, 

2 respectively. " respectively. resljectively.. ' . . . 



'I . . .  
.. , . 

. . , . . . . . . . . . . . . .  . ~ . . . ~ 

111: chemica) sciences ,(Contl.d): . . .  . . 
. . 

. . .. . . . . .  .! , . ' !  
. . .  . . . . . . : FY 1W4 FY :1995 . . . L , .  ~ ~ ' 1 9 9 6 .  '. Proiraii~ ~ c t i v i t y  . . , ~. .. 

...................... ....~.....................C........; ....................................... ....................................... . . . . . . 
' ( '  . 

Fac i l i t ies  supportwas provided tomajor u s e r  Subport i s  to  major use(. . En!~aiiced support i s  provided t o  m j o r  
Operations fac i l i t i 'es  which are available to  the f a c i l i t i e s  which are available t o  .the user  f a c i l i t i e s  uhich a r e  avqilable t o  

ent i re sc ient i f i c  comn i t y .  T h e  . ent i re sc ient i f i c  ~ m i t y .    he ' t h e  ent i re sc ient i f i ccnnuni ty .  ~ 

f a c i l i t i e s  continued tooperate a t  the.  . f a c i l i t i e s  u i l l .  continue to  operate a t  lrnprovements in  safety, manag$i~~~I~t, a* . . Level set i n  FY 1993 adjugted:for approxinately the Level set in FY~ lW4. oper.ations a t  the f a c i l i t i e s  u i l l  be 
inflation. Improvements i n  safety, 1rnpro.v~nts  in  safety, managmnt, and  -continued. Increasingrequir€m€nts in  

... management, and operations a t  the . 0perations.at the f a c i l i t i e s  ~ i t i  be . . .  Qua l i t y  assurance lird c d u c t  o f  
. . f a c i l i t i e s  uere continued. Increasing continued. Increasing requirements in .  :operations u i l l  be addressedto the , 

r e q u i r k n t s  i n  qua l i ty  assurance rind qual i ty assurance and conduct o f  extent possible. (For more.detail.on 
ccnduct of operations uere address* t o  operations u i l l  be ad$ressed.to the .. Faci l i t ies,Oprat ions.see the Uajor 
the extent possible. (For nore deta i l  - extent possible; (Far-more deta i l  M, User  Fac i l i t i es  section following the .. 
on Fac i l i t i es  Operations see the Major . fac i l i t ies  Operations see_ the Major . Construction-section). 

, . ., 
. User Fac i l i t i es  section fol loi i ing the User Fac i l i t ies  section fol louing the. 

. . . .  
. . Construction section); ~ ' . C o n s t ~ t i o n  section). . . . . . . 

. . . .  . . .  ..~ , . ., . . . . . . 
. . . . EPACT: ~. . . EPACT: . .' . ' ' EPACT: . ; . . .. , 

. . 
~ ~ A c T s e i t i ~ n  2203(6)(2(a) *supporting EPACT section 22'03(aj(i)(i) ~ i~uppor t ing . EPACT. Section 2203ia)(2)(a) lisuppor.ting 

. . Research and Technical' Analysis": ,. . Research and Technical Analysis"? . Research and Technical Analysis": , ' 

. . 
Provided funds foroperat ion of user' ".:provides funds fo r  operation df user. : ;  Provides. funds f o i b p e r a t i i n  o f  user. 
f a c i l i t i e s  toprovi.despecial . ' .  f a c i l i t i e s .  t o  provide special faci bi t i es  fo'pr.ovide special ~ ' ' 

' 

sc'ientif i c  and reseabfh cepabil i t ies to .  sc ient i f i c  and reseacch cepabil i t j es ,  t o  sc ien t i f i c  @xi research ca15abll l t l e s  ti' 
. serve the research needs of the . ' : .serve theresearch. needs of the , '  ' serve the research needs of-the : 

Nation's unlversities, industry, - . Nation's universities, .inhrstry,. Nation's unjversi.ties, industry, 
private LaborBtories, Federal- . private laboratories, Federal ' . . p r i v a t e  la@ratories, Federal . . . .  ' 

. taboratories, and others.. : Iabdratories, and others. laboratories, and others. ' . . ~ 

. . ~. . . . ~ 

. . 
INVESTNENT: . INVESTMENT:. . . .  . . INVESTMENT: 

- .  
. . . .  . . 

. . . . 
~ro~ided,,funding f o r  advanced inaterials Provides .funding for:continu$ik of Provides funding for continuation of 
and prpcessing ac t i v i t i es  included in - advanced materials and processing . a d v a ~ e d  'haterials and processing, . ' .  

. . the President's FY 1994 Econmic . . activit ies'. itkjuded i h  the President's ec t i v i  t i e$  included i n  the President's 
InVestment Package. . FY 1994 E c o y ~ r c  lnvestrnent Package. FY 1994 Econrmic lmestraent Packwe. 

. . . . . . 
7 . . , 

... . . .  
. . . . 

. 1'54.796. ' . .~ - 1 53,?77, . . , , $ 63,314 .:. - .  ,. 

. . .  . . 
. . . . cheiiical Sciences . . . . . . 

. . . . .  J. 158,879 .r i59,5%3 . . t18(,565 . . .  . . .................... . . . . . .  
. . .  . . . . . . . .  ~. . . . 



. . 
DEPARTMENT OF ENERGY . . 

FY' 1996 COWGRESSIONAL BUDGET REQUEST 
.. . ENERGY SUPPLY. RESEARCH AND 'DEVELOPMENT 

. . ~ d o l l a r s -  in thousands) , ., :. . . . . 
. . . .. . I ' . K E Y  ACTIVITY SUHWRY . . .  . . . 

. . , 
- ' BASIC ENERGY SCIENCES . . . . . .. ,. . . ... . . . 

I. .Preface: Engieering a n d  ~ e o s c i ~ c e s '  . 
. . . ., ... . . 

This.subprogrinn i s -  responsible for. the support of DOE'S pr incipal  strategic r e i i a i c h ' a C t i ~ i t i ~  in: t i e  engineeringind geosci+?ces. discipl ines a t  . 
DOE laboratories and the Nation'sacadmic inst i tut ions which support the f.ull spectrm of  DOE missions; The research con t r i h tes  t o  the . 
-scient i f ic  underpinning for. the technology pipeline Leading-to SUSTAINABLE DEV~LOPMENT~ The areas o f  part icular concern'are: po l lu t ion . 

' 

avoidance, control; a d  r d i a t i o n ; .  increased energy.efficiency;-and assuring future energy suppl'ies. RCearch- outcgtnes i n c l d e  inproved 
manufacturing,. increased reserves o f  d&stic natural gas and o i l ,  inproved envirMvhental remediation, lower cost. o f  energyprcdwtion and 
distribution; and the addition of new highly sk i l l ed  personnel t o  the Nation's uorkforce. These. deliverables a l l  contribute t o  the.fouMatian , , 
f o r  a sustainable econorny uNich i s  uise use of resources. The subprogram emphasizes:research act iv i t ies  by i rr j ividual investigators and small 
interdiscipl inary team a t  the national laboratories and..Universities. -An increasing. fraction o f  the effort. i n  th i s  subpr6gram~features jo in t  
research projects involving p6rtnerships..ktueennNat~ional Laboratories, universities-and i'ndustry, making the rescurces of the Govermnt nore 
productive andubre responsive t o  i t s  cit izens irnd businesses. .Th is  subprogram n i l 1  have aninportant ro le  in the n<w in i t ia t ive .on . . 
ENVIRMIHENTAL TECHNOLOGY PARTNERSHIPS; . . 

. . . . 
Engineering research serves 6s a conduit @tueen- basic science and appkications-orient* research and develo-t with the goals o f  maintaining 
Leadership in engineering and s t i m l a t i n g  sustai,nable~job growth while protecting the envirorment. The engineering ac t i v i t y  aims are (1) t o  
improve and advance our knowledge of  processeq'u,nderlying current engineering practice, and ( 2 )  t o  expand the s tore 'p f  fundarnental concepts for  
solving anticipated and unforeseen'engineering problem i n  energy technologies. Peerreviewed-topics- d&ressed .include. 'fundgmantals :inportant t o  
increasing energy efficiency, t o  jdentifying.potentia1 sustainable new energy production and utilization.processes; t o  advanced mhnufacturing 
science, and to  maintaining-high env i romnta l  standards. Examples include multiphase.flows ( i w r t a n t  t o  energy production and t o  waste 
management), instrunentation and controlsystems (importanf.to in te l l igent  systems for material processing and s%thesis of high qual i ty 
manufHctured products, and for bioprocessing of fuels and energy-related wastes), and itsues such as r e l i a b i l i t y  and useful L i fe  prediction of 
dgi* energy production and d is t r ibut ion systeq.(important fo r  economy, safety and enviroimntal considerations). -Recent ac t iv i t ies  enphasize 
increasingly the investment in human resources. . . 

. . . . . 
~. 

~wsciences research provides the fo"ndation for  envirohiwntall; sound, eff icient, and econanic use of t h i  ~ i r t h ' s  energy iesburces. ' I t  alsp 
provides the sc ient i f i c  basis for  improved end innovative enviromental remediation technologies, The Geosciences goals are to; C.1) develop mu 
data and concepts t o  improveour predictive undkrstanding o f  natural prdcesses uhich control ' the,origin and distr ibut ion of energy-related 
resources, a@ (2) incorporate flfese data and concepts i n to  a framework-for a n t i c i k t i o n  o f  the impact o f  hunan endeavors on natural processes 
aid the envirorment. Pmgrafnnatic emphasis i s  on natural andcontaminated f lu ias flowing in, and .interacting uith, porous. and fractured geolojlic 
media. UndePLying pr inciples and p h e n ~ n a  are of broad a* genera! appl icabi l i ty  to: geologic disposal o f  radiojct iveand hazardous uaste; 
geothermal energy ut i l izat ion;  .inproved recovery of o i l  'a* gas; r'enedial action a t  contaminated sites; and i n  s i t u  processing of coal and o i l  
shate resources. The them of  cqimm processes in -na tu ra l  and anthropogenicphenmna, though. active over qui te disparate spet ia l  and tapora l  
scales, provides a sound f w n d a t i ~  for  the develppnent and inplementation of ek rgyand  enviromental policies: . . . 

. .~ 



11. A. Sunnary table: Engineering and Geoscience~ 

~Y'1994, 
. . Program Aet iv i tv  ~. Adjusted ............................................................... 

Engineering Research.: .......... .;. ....... ;.....;.I s . '16,214 . 
. .  Geosciences Research ............................... 19,323 ........... 

, . . . .  
. . Total, Engineering and ~&ci&es , .  S 35,537 

. . =========== 
, . . . 

FY 1995 
Adjusted ........... 

FY 1996 
Request 

.......... 

. .  , . 
I .  B. Labo6atory and Fac i l i t y  Fundtkg Table: ~ng in~er ing 'and  ~eosc iekes  . : , : 

..... ............ ~ r g o m e  National ~ a b  (East): ..;. 793 . 570 .......................... Brookhaven National Lob . . 363 ' ' . . 
425 

Idaho National Engineeriw Lab ............ ;. . .:. 2,301 1,707 ........................... Laurence Berkeley Lab ;.. 2,381 ' . 1,741 ................... Laurence Livermore national Lab 1,743 ; 1,221 
. . .  ...... ........... LOS Alamos National Laboratory ; 1,990 1,300 . ..................... Oak Ridge National Lab . . &. 2,625 1,885 ........................ Pac i f i c  Northuest Lab ..; / 768 646 ................... -sandin National Laboratories .: 1,900 1,385 ............ A l l  Other ......................&..... ., . ~ 

20,673 ~ ............ 24,965 ----------- 
Total, Engineering and Geo4cie&es . S: 35.537 ----------- s 35,845 ----------- I=nc-s=Es= 

. . 

. . .  

S Change - - - - - - - ,- - - - 
6 1,980 

2.128 
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111. Act iv i ty  ~escr ipt ions:  (New BA i n  thoushnds 6 f  dollars) 
. - . I  .. . . 

~ r 0 g r a m ' ~ c t i v i t y  F I  1994 . FY 1995 . ' FY 1996- . . . . . . 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * -  . . . . . . . . . . . . ........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . , . 

. . .  
. . . . Engineering .and 

Geosciences . , 

Engineering Research Studies of Bging and i t s  mit igat ion in  
energy related structures continued, 
with special attention being paid t o  a 
better undhrstading of the effects of 
advanced'materials processing on the 
eventual mechanical properties and - 
performance o f  the structural 
corrponents. A statist ical. model of 
sea:uave induced notion of offshore- 
structures has been developed for  use 
i n  fatigue and aging studies. Those 
studies include the application of 
advances i n  the  theories.of dynamical 
syst& t o  modeling the aging of .. . 
structures. The search for simplified, 
but , rea l is t ic  models of canplex ' . 
processes such as f lu id- f low induced 
vibrations i n  heat exchangers and 
chemically driven pattern formation 

'continued. Conditions for  maintaining 
the s t a b i l i t y  and effectiveness of 
liquid. f i lms fo r  rapid heat removal are 
under study. Support through 
predoctoral fellowships was provided 
fo r  research on advanced.manufacturing 
serving as an investment i n  hunan 
resources. 

' 
I n  the area of control systems and 
instrunentation, under the Advanced 
Materials and Processing act iv i t ies,  
there.is.an increasing research e f fo r t  
on appropriate instrumentation, , .  

diagnostics, and relevant process 
control methods. Studies of 
propagation o f  soli tons in.fib$r 
optics, a means-for enhancing 
informat;on transfer rates, are 
proceeding as i s  research.on high 
c r i t i c a l  temperature superconducting 
devices. Forty industr ia l  firms use 
chemical process control software 

. . 

lnmchanical  diences, support i s  . 
maintained fo r  peer reviewed research 
on advanced manufacturing' technologies, 
providing fo r  the maintenance 'of . . . 
predoctoral f e l  Louships.addreSsin$ ., 
basic energy-related probuems in.  
integrated ma.nufacturing'. The f i r s t  
group o f -  12 fellows u i  ll graduate froin 
th i s  program. ' Research on nwltiphase 
flows w i l l  continue, as u i  ll work on 
new concepts i n  redsative heat 
transfer.. Further inprovements in  . . 
understanding' causes and evolution.of 
dalnage in and subsequent fa i lu re  o f  
structures are purs,ued. Special' . . 
a t ten t ion is  paid t o  the effects o f  
periodic and ri indw therrwechanical 
loadings on,the longevity o f  energy. 
related structures. Researchers are 
strongly encouraged to  extend their 
contacts u i th  industry and thereby 
enhance technology transfer. 

In mechanical sciences. e f fo r t  on 
understanding the formetion of foam 
and their'motion w i l l  continue, 
Mixtures o f  d i  L and gas u i  L l  form 
foams. ' The notion o f .  such foams' in  a 
pbrousmediqn, a typical  o i l  and gas 
we1 l enviromnt,  d i f f e rs  frm' the 
transport of s t r a t i f i e d  o i l  and gas.. 
Ef f ic ient  .exploitation o f  a well must 
take those differences in to  account. 
Thirty-six three-year advanced 
manufacturing predoctoral'fellowships 
w i l l  be supported. Work on the . .' 

behavior of suspensions and slurr ies 
important to~. industr ia l  processes and 
foss i l  energy transport u i l l  be ' 

, 
supported. Studies of the 
hydrodynamics of mixing i n  the boundary 
.layer u i l l  proceed. This advanced 
.bx@rimintal and theoretical study 
should eventually help u i t h  
understanding the pollutant dispersi.on 
in  the Lower atmosphere. Studies u i l l  
proceed on the flow of th in  Liquid 
f i lms i n  heat transfer systems. 

. 
. . 

Studies i n  the area o f  contro! systeF The. e f fo r t  i n  the area o f  control 
alid instrimtentation continue with'the systems u i l l  include further .expansion 
deve lopn t  of diagnostics and o f  interactions with industry aiming a t  
instrumentation for sustainable transferring the basic knowledge to  
advanced materials processirig, and f o r  practical applications. Of special 
bioprocessing o f  fuels and energy . f interest are interacting autonomous 
related wastes. Further ef for t  i s  systems, and reconfigurablesystems 
exerted i n  the general .f i e l d  of which can adapt, t o  changing tasks a d  
i,ntelligent machines,.and in particular- envirorments. The. interface between 
use o f  video signals w i l l  be explored biology and chemical process control  
fo r  the control and precise positioning wi !L  continue to  strengtlien, aiming at 
o f  end effectors on robotic arms. iinproving the pract ica l i ty  and economic 
Research on novel approaches to  v i a b i l i t v  o f  biologics! processes i n  
neasuring properties o f  f l u i d  mixtuks industr ia l  and enviro-ntal 
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Engineering Research .developed under thisprogram; s iv ing such as enviromintal iy sound ' . a$llcations, e.g.,c.ohtributing to .  
SUSTAINABLE DEVELOPMENT by  the (Contad) ' individual cmpanies mi l l ions of refrigerants continues. . . 

... , , 
' dol lars per year; Chemical process -.. product-ion ofamino acids by . . . . fernentation, coal and o i l  engineerinaresearch is: increasingly 

directed toward biopmcessing.prc+lejis. . bbeficiation, and reduct ionof . , 

Topics in  autonomous in te l l igent  . , envirorrnental damage. 
. .  .. . 

' .  > .  
machines included related issues in the.  . .. . . 

,. ., ~. . fundwnta ls  o f .  advanced manufacturing . . . . . . . . 
and agile. enufacturing. such as . . 
research,dn-kterogeneous distr ibuted . . 
canputing syst-. A novel m b i l e  . 
p t d t f o p  whicKccmbines ro ta t i on 'w i~h  

. . 
. . 

translatory m t i o n  aroused indus t r i a l  . . . . . . : 
interest and received the d q h  sought . ~ . . . . 

.-. a'fter IR100 award.. . ~ ... . . . :.. ~. , . 
. . - .  

" ' No hct'ivity., ., ' , A neu ENVIRONMENTAL 'TECHNOLOGY . ' ' . ' ' No ac t i v i t y  ... . . 
PARTNERSHIPS i n i t i e t i v e i n  engineering . . 

. . . .~ . . research w i l l  stress develbpnent of 
. . . . .  . ,  .~ . . ' basic information used in advanced . ' ~ ' 

. . . . 
. ~ 

manufacturing and processing. The 
. objective i s  to. insure that advanced , ' 

. . . . waste minimizati&and control . ' 

. . technologies rest .m a sound 
. . . . ' foundation. The i n i t i a t i v e w i l l  bu i ld  ,. 

m the strong existing p rog ramin  
. . . mchanical sciences, cont ro l  systems, 

.. . and engineering analysis. 

In engiheering data and analysis, ,. . Peer-reviewed research topics in. Research, i n  errgirieirini data a n d  ' . . . 
. . research continued on transport of , . engineering data and analysis include analysis w i l l  continue.support.for the 

energy througK random mdia, ~ . characterization of mixtures of f lu ids  thermchenVcal data needed' fo r  the 
. . contributing anong other things to  - inportant t9  secondary and ter t ia ry  o i l  separation of aqueous-hydrocarbon 

. . ,ilrylroved models of cloud cover i n  . recovery, novel, approaches to  a better mixtures, information that i s  needed 
global climate studies. Conceptsfrom , understanding o f  turbulent flows, and  for industrial processes and for 

' . the f i e l d  of aerodynamicsare applied ' extension of methods for  mcdeling environnental cleanup. Advances i n  the . . t o  new ways of depositing hard coatings hysteresis i n  a widerange of . : theory of non-linear systems w i l l  be 
on soft substrates. Support continued engineering syst.&s. Theories of uave used to  obtain simplified, but. 

, 

. f o r  the University-National Caboratory propagation i n  nonuniform media w i l l  be rea l i s t i c  representations o f  corrplex 
col labor8tive research o n  plasma applied to  inproving the design k thods n a t u r a l  phenrmena such as theseemingly 
processing o f  materials; Possible for nonirnagingoptical systems, such as chaotic changes i n  t i v e r  flow rates and . . 
d i rect  camunication paths among solar collectors, area i l l m i n a t i o n  water levels i n  lakes. Studies of 
nenbers of bacterial colonies are ' systems, and various related consumer enrynreactivity i n  organic solvents and 
studied together with the effect such products. Non-linear methods for  a t  l iqu id- l iqu id  int6rfaces w i l l  

: .  . . . 
' '  . , , . . , . .  

- .  . . 
. . . . 

... . , 
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. . . .  . . .  FY 1996 . .................... . . 
. .  ..-..................&.................. : 

. . . . . . . . .  . . , . . 
Engineering Research paths may h4vi on .adaptjive contrpl . .cdntrol of'chaos in man"factu&g ; -provi&..k ic. informat i& for the . . . . . . . .  
(Cont Id) systeins fdr  bidprocessing. A jo in t  processes w i l l  be exploited. ilesign'of future bioreactors- to. be'+& 

. ~ .Universit.y~Nationat ~a tp ra to ry  project - i n  'the cm3wsion. e.g;; l iquefaction 
. . .  . . .  continued t o  characterize the of coal i n  the Fossil Energy program. . . . . .  rheological and transpart p r o k r t i e s  of . . . . . . . . 

- .  dense suspensions atongside related . . .  . . . . 
i d i v i d u e l  r e s e a r l  projects: : . . . . 
Ut i l i za t ion.  o f  D M  experimental -and . . . .  . . . .  . . .. . .  . I . . ~  conputatlonal fac i  L i t ies  .by outsi.de de . . . .  engineering researchers is-strongly . . 

. . encouraged. .-Fundamental research -on 
the response of.,bubblesin water t o  

' sound excitation has led tonove l  . ~ 

medical. diagnostic. techniques. A jo jn t  . . : . . project with .NASA is .cont r ih t>ng t o  .. . . . .  
- .  . . innovative engineering education i n  . . ' I . .  . . 

-HEWS. . . .  . . 
~. .. 

, . . . . . . 
, . . . .. . . 

. . . . 
. . .  EPACT: . EPACT: . EPACT:. ... . . .  . . .  . ,  . . . \ 

EPACT Section 2202' . . EPACT ~ e c t i o "  2202- . . EPACT section 2202 

"National Advamed Manufacturing ; . "~a t idna l  Advanced Makfacturing , . IIHational Ahram& Matwfacturing ; 
' Technologies In i t iat ive":  Technologies Init iat ive:" . . . : . Technologies tnitiative:!' . . . . .  . : . . 

The Basic Energy Scie'nces pr'ogram' The Basic ~nbrgy  Sciences prograh : .The:Basic Energy Sciences. pmgratn 
conducted research.related: t o  the goals conducts research re la ted- to  the-goals - conduets research related t o  the goels 
.of EPACT i n  the area of advanced of EPACT in the area of advanced . o f  EPACT- i n  the area of advanced 

. . .  . . .  manufacturing technologies. manufacturing technologies:. manufacturing' technol%ies. 
. . . . . . . .  

. ~ . . 
INVESTMENT:. ' INVESTMENT:. . . . . !NV&TMENT:' 

~ rov ided  fundin= for  i e a n i e d  materials 
and processing ac t i v i t i ks  inc1udi.d i n  
the.President's FY 1994 Economic 
Investment Package. . 
Funding i n  the aumunt o f  $241,000 and 
'% ,OF  has been transferred to. the S I R  
program and the STTR program,. . - -- 
respectively. . . . . . .  

. . 

Provides funding for continuation of 
advanced materials and oraeessino ........... 
acti 'vit i?s i n c l u d k  i n  the President's. 
FY 1994 Econanic lnvestnent Package. 

. . 
~ u n d i n g  i n  the-aumunt of, S322,1%0 And 
$16,000 tias been M g e t e d  f o r  the.SBIR- 
priigram and the STTR program, 
respeecively. 

Providm f v d i n g  fo r  continuation of 
advanced m t e r i a l s  and processing 
act iv i t ies  included i n  the Presidentas 
FY 1W4 E c m i c  Investh5nt Package. 

- -  Fundiw i n  the,amunt of '$368,000 and 
S27.600 has been W e t e d f o r  the SBlR 

..progctXn and the STTR program, 
respedtiyely. 

. . .  
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Geosciences ~esearch mineral-Fluid l.nt@ractions - qvailable ~ i n e r a i ~ F l u i . d . i n t e r a c t i o ~  -  he .Minera l -~ lu id  Interact iohi  - t h e  : 
funds provided fo r  as t rong continuing appropriation provides for  maintenance . request provides for a continued, 

: research program on mineral-f l u i d  ..of an effective research program on . Strong research program, i n  .. . . , 

interactions. Research emphasizes the ' basic rock, mineral'and f l u i d  mineral-f1uld.interactions a t t h e  ' '  ' . 
use o f  advanced instrunentation and ' properties.. Program Pupport o f  ataxic and molecularsca'le. The ~ . 

' capabftitiesfor.tihe-and. . ' beam-Cine i n s t r m n t a t i o n  at the researchu i l l  emphasize integration of ', 

. space-resolved studies-of mineral . 6-7GeV Synchrotron~adiation.Source . nunerical and conputational nadeling of ' . 
reactions in  the presence of geologic u i l l  continue. as w i l l  use of ' , reactions w i  th  data derived frm . ' 

advaticfd cheiiical characterization .. ' flulds. use pf 5)inchrotron radiation synchrotron radiation f a c i l i t i e s  a t  . ~ 

- f ac i l i t i es .  a t  stanford a.nd Bmokhaven SlSiiford and Brookhaven to  study of. reacting mineral Gucfaces.. Research 
are providing,a.base fo r  futvre use o f  mineral-f luid reactions a t  the a t  the- , .  e f f o r t w i l l  expand t o  use the 6-7 GeV . 

' 

. new capabi l i t ies a t  the 6-7 CeV atomic and r!miecular scale. ihe level Synchrotron Radiation Source i n  
.Synchrotron Radiation Swrce. of e f for t  i n  studies r e l a t e c t o  solar add i t ion t o  synchrotron f a c i l i t i e s  a t  
l n s t r m n t a t i o n  of a beam-line a t  the- physics, solar-terrestrial. .- . Stanford, Brookhaven, &d Berkeley.' . . 

. . Advanced photon sourceis being , interactions. and research directed Expanded ef for t .  i s e x p c t e d  i n  
provided via a research consortim in toward developing: and understanding o f  developing ways and means t o  use ' . 
partnershipwith the National Science high-pressure-high t-rature geologic informit ion obtained a t  the a t w i s t i c  ' . 
Foundation. . . ~. processes u i  l l be r&ucec!. scale i n  larger scaleproblems. . . 

. . .  . ~ 

Scient i f ic   rilli id - The interagency , Scient i f ic  ~ r i l ! i n g ' -  D r i l l i ng .  . Scient i f ic  D r i l l i n g -   he r4"est  u i i l  
Cmt inen t i l  Sc ient i f i c  D r i l l i n g  Program act iv i t ies  unde'r the.  Continental provide fo r  continued participation i n  . . 
continued t o  evolve toa~broader  Sc ien t i f~ i c  D r i l l l n g  Program w l  ll be , the interagency continental sc ient i f i c  . ' .  
research progrsm.involving the dynamics reducedto provide support far ,. d r i  11-ing pr0grm:including g new . ~ ' 

of continental systems. The theme of site-characterization studies needed ,. ' international conponent led by NSF. 
the cooperative, interagency (NSF., fo r  future interagency, sc ient i f i c  . New ef for ts  i n  the U;S: program w i l l  : . ' 

UsGS; DOE) e f for t .  i s  to  develop - d r i l l i n g  projects. Current interagency take f u l l  advantage o f t o r e  and samples 
approacheswhich better integrate projects which involve prcpqsed obtained i n  previous s c i e n t i f i c ' .  . . 
geologic a id  geophysical studies t o  . sc ien t i f i c  d r i l l i n g  a t  the Great d r i l l i n g  efforts t o  garnerfurther 
treat dynamics aspects of continental . Bahamas Banks, along the san Andreas , geophysical and geochemical : 
evolution a s a  whole; ratherthan as a Fault zone, andthe Chixchulub Impact . infohat ion.  . There w i l l  be continued ' . 
col lection of disparatd discipl inary crater i n  Hbxico, and. i n  southern . : emphasis on broad-based,studies which 
efforts. Research thernes included. .California are being studied i n  the ; use sc ien t i f i c  d r i l l i n g  asan,. . . 
effects of catastrophic events, such a s ,  pre-dr i l l ing  d e .  The U.S. essential, but notsole,  tool i n  . ' ' . 
lneteorite impacts, on the face o f  the Continental Sc ie r i t i f i cDr i l l i ng  Program obtainirigbasic information regarding 
earth, pote~tialvo(canic.events, and i s  becoming a p a r t o f  aninternational the dynamic response'of t h e  'earth's ' ~, 

earthquakes inadd i t i on  t o  ongoing . ' sc ient i f i c  d r i l l i n g  program ref lect ing 'continental crust anthropogenic and 
studies bearing on energy resources. interest and comnithnt expressed i n  ' natural processes, 

~ . .  international sc ient i f i c  conferences . ."  . . 
~ -~ ~~ ~~ ~~-~~ ~~~ . . . ~ . . during 1993-and 1994; . .  . . . ,  

. . 
, . .. ~ . .  . . . 

: . 
. .. . . . . ... . .  . 

.. . . , . . . 
- ~ 

. , ~. 
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Geosciemes Research Geophysical Imaging --special w a s i s  -. ~eol j lys ica l  Imaging - The prdgram . 
(Cont'd) was given t o  cross-cutting basic coptinues :to maintain a vigorous ef for t '  

.. . .research which provided neu knoule&e . i n  geophysical imaging and-analysis o f  
the origin, migration,' and f l u i d  transport in geologic nedia. 

entrapnent of hydrocarbons i n .  the Seismic .and electromagnetic tneth,ds or 
. . context' o f  exploratien,and production approaches form -the core o f  the 

for  natural gas resources.. Much o f  geophysical imaging program. Research. 
th i s  research uas. carried out a t  . which.-involves research su&ort  of. . .  
universit ies and labrator ies  involv ing university. and DbE laboratoryprogeams 
d i rec t  col-laboration u i th indust ry  v ia  uhich jnvolve p a e k i p a t i o n  of industry 
industry-funded consortia. Research. . in research consortia continues as a 

- focus uas: on fundanenVal a s k t s  o f  signif icant part of the program. 
, . subsurface f l u i d  f IOU, includillg Industry-participation i n  research w i ! l  

detection and .characterization, and i t  be incieased under the Advanced ' ~ . 
involves npdeling support'ed by d i rec t  Computational Technology I n i t i a t i v e  of 
f i e l d  observations'. Though focusdon  the D-stic Gas and O i l  l n i t i a t i v e  . 

- ' o i l  and gas issue+., connnm aspects of , through jo intooE Laboratory-Industry 
, the. in  situ,pracesses can also shgd research projects on' geophysical- '' 

' ,  l i gh t  on issues re la ted t o  migration of ident i f icat ion a+ characterizatfon of 
contaminated ground uater. , . . gasand o i l  reservoirs, .. . . . .. 

. . 
Environinentai Geopliysics - Available ~ n v i r o m n t a l  Geophysics - The ,. 
fuds'provided for a-contiNed strong appropriation provides fo r  a continuing 
program directed touard providing basic . research program i n  .geophysics which. 

' scientific-data'iieeded for prediction bears on non-penetrative . ' 

o f  the interactien o f  rocks, minerals characterization of cu r ren tand  ' . . 
and f lu ids w i  t h  contaminants-under potentia1.site.s for disposal of 

. conditibns found i n  thg  earth% shallow hazardous and raaioactive uastes. This 
crust. Characterization o f  potential ef for t  i s  conp lhnted by a strong. 
disposal s i t es - fo r  radioactive and research program in geochehistry and .. 
chemical wastes 'rests heavily on mineratogy which provides information 
nonLpenetrative geophygical ' needed i n  predicting the consequences 
interrggation, a t h m  in the research' and effects of radioactive and 

. . . . ' program dealing u i t h  geophysical. ':hazardous uaste disposal i n  the ; ' 
iw-ging.. Basic research i n  mineralogy geologic e n v i r m n t .  It i s  expected 
and geochemistry provides knouledge d n  that s m  of  the geoph~ica l .  research 
the geologic s t a b i l i f y  of. engirieer* m i l l .  s h i f t  -to improved def in i t ion  of '  
hosts for long-tem,.isolation of toxic' basicresearch needs associated.uith 
and hazardbus constituents f rm nmnitoring active and closed waste 

- mankind; . . disposal sites. 

. . . .  
~e iphys ica l  ;magin$ - -  The request 
provides for a strong research, program 
in using~geophysical inaging 
techni@ies t o  determine the scale and 
nature o f  kpat ia l  heterogehi t ies. i n  . '  
potous. a,nd fractured rocks of the 
earth's crust. The methods and 
techniques w i l l  stem frm collaborative 
ree6arch i n  universities, DOE . ~ 

'laboratories, and industry. They 
represent. a Core capabi l i ty  necessary 
t o  characterize the depths of the earth 
t o  deal 4 t h  :issues telated to  more . 
ef f ic ient  and:effective use of the 
Nation's energy resources. An imprwqd 
level 'of understanding .of spatial 
heterogeneity i s .  i~ iportant in. 
develocent and use' of w e l i n g  o f  
subsurface f l u i d  transport. i n  energy 
resource reservoirs. .. , 

. . 
. . 

' ~ n " i r o m n t a 1  Geophysics - :The request 
strengthensa program enphasizing . . 
high-resolution geophysi~al imaging 
techniques for  characterizing 
cMltaminatedSites. The canbination of ~ . 
electr&gnetic and seismic:nethbdsin 
neu 'approaches provides a foundation 
f o r  sinuJtaneous analysis of the data, 
with a resultant i n p M v d  r e l i a b i l i t y  
of-the- interpretation.'.Thjs ; , - . 
integration u i l l  form the bas is fo r  
def.inition o f  an effective~nmhitofing ' .  

technique, f o r  'Waste. sites. Although. 
developed u i t l i  an m a s i s  on 
near-surface geoloaic media, i t  i s  
expected that the basic approach w i l l .  
>lk readi ly adaptable t o  deep-seated 
problefm and issms of irrportantance i n  
finding hlddenenergy resources. 
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Geosciemes 
(Contad) 

. . 

Rkseirch Fundalnental Properties - Acquisition of Fundamptat Properties - Research ' , , ~undakn ta l   ropert ties - The research . . 
.. . fundamental data on transport processes supports acquiring fundamentat'.'data ef for t  m a s i z e s  fwxlamenta!. . 

i n  the geologic mi l ieu continued t o  b e  relevant t o  reactions inporous and  t h e r ~ a i n i c ,  kinetic, and transport . . 
e core program conponent. Kinetic, fractured rocks of the' earth's upper data on rocks; minerals and geologic , . . 
thermodynamic, a@ transport data on - crust. .Program enphasis i s  on f lu ids uhich- are essential i n .  - . 
reactions of minerals with nbtural 05. low-t-rature reaction of rocks and .predicting behavior of natural and 
contaminated f lu ids  i s  the base in  minerals u i t h  ground wafer, perturbed systems. I t  i s  expected th8t : ., 

assessing pot0ntial for release, o r  hydrocarbons, geothermal fluids, and. the pro8ram e l m n t  coticeined u i t h  
capture, of hazardous and toxic contaminated ground water.. . isotope geochemistry w i l l  enphasize : constituents which are presently in the -- isotop ic  tracers of geochemical ., 
geologic :envir~unent. : , proc'esses. . , 

SUSTAINABLE DEVELOPMENT - DOE S~TAINABLE DEVELOPMENT - Use of ba$ic SUSTAINABLE.DEVELOPMENT -  he research 
laboratory researchers continuedto k".oml$dge from the research program to  program deals u i t h  both the or ig in  and . . 
takeadvantage of opportunities fo r  Gtrengthen the Nation's economic d is t r ibut ion of  energy ~esources, and , . 

. . close coupling of basiclapplied .position. through rapid dissemination bf ' the disposal of associated wastes i n  
research a t  the operating Level. 

' knowledge i s  an underlying thew of the geologic media. Thus. the research . . 

Interaction of university, DOE ' . program. We continue to  explore program provides informat ion needed by 
laboratory, and.industry .researchers i s  alternative methods to  fostergreater pol icy nikers i n  devising ways and 

. . increasing end i s  reflected i n  / - interaction with industry researchers , means t o  sat is fy  current bnergy, 
~ l t i - i n s t i t u t i o " a l  research projects. .. ind  continue support of university. DOE economic, and $nviromntetneeds while 

. ' '  ' 

Both of these t h m s  are.leading t o  . Laboratpry, a@ Industry consortia . insuring the mans t o  provide for  . .  . 
irnproved transfer of,ideas, data, and through campetitive research proposals. f u t u r e  needs in  these areas. 
comepts t o  those involved u i th  applied ~ . . 

. research and developnent. 

NO act iv i ty.  : 
~. . . . No act iv i ty.  -. ENV~R~NMENTAL TECHNOLOGY ~PAR~NERSH~PS - 

Geosciences reseakch u l l l  support a new 
. .~ . * 

i n i t i a t i v e  in ENVIRONMENTAL TECHNOLOGY - 
. . PARTNERSHIPS +asiring f u d a e n t s i  

~. . .. knowledge requirewnts needed t o  . . , . 
. . develop new and innovative geophysical 

and geochemical techniques for i n  s i t u  
kasurwent  and m i t o r i n g  of flow and 
interaction of fluids, rocks and sotls. 

. ' Thegoal i s  t o  insure that the new 
techniques are soundly based and 
provide inforrnetion. which can be used 

. - t o  predict overal l  system behavior. 
.-Research participants w i l l  be f r m  

industry, academia, and federal 
laboratories. . . , . 

. . 
~. ~. 

. . .. . 

. . 
. . 

. . . . . . 
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Geosciences Research INVESTMENT: 
(Cont'dl 

, ~ro i f ided fyndim foradvanced nater ia ls 
and processing ac t i v i t i es  i n c l u d e  i n  
the -Presidents§ FY 1994 Economic 
lnvestment Package. . . 

FWlding in the afiiount of  $287,000 and 
$10,000 has teen transferred t o  the . 

. . SBlR program and t h e  STTR program, 
respectively. 

Provides funding for continuation of 
advanced materials and processing 
ac t i v i t i es  included in the President's 
FY 1994 Economic Investment Package. 

Furiding in the amount of 5381,000 and 
b19iW0 h a s k e n  budgeted for the SBlR 
program and the STTR program;. 
respectively.. 

I NVESTHENT : 
. . 

Provides funding fo r .  i on t i t i a t i on  of 
advanced miter iats atvj processing 
ac t i v i t i es  included in the. President's. 
FY. 1994 Economic lnvestment Package. 
. . 
F W i n g  in  the amount' qf $k34,000 and 
$33,000 has. teen budgeted for  the sulR 
p r o g r a m  the STfR program, 
respectively. . . 

. . . .  . 
. . 

. . S 19,323 B 19.423: - . 5.21.951 . . 
-----z------------------------------;-d-?---------~----------.--------------~-----~------.~--.---------------~~---~~~:~~--~-~-a~~~~~*.~~~~~~~-_I- 

, .. . . 
~ngineering and , . 

. . G$osciences 1 35,537 . . . . S 35,845 . ' t 39,953 
_ - - - - - _ _ _ _ _ _ - - - _ _ _ _ - - - - - - - - - - 2 - - - - - - . - - - - - ' - - - - - - - - - A - - - - - - - 2 - - - - - - - * - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - . - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - . - - . -  . 

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

. . 
. . 

. . . . 

. . 



.- ............... 
FY 1996 CONGRESSIONAL BUDGE1 REWEST 

ENERGY SUPPLY. RESEARCH AND DEVELCPMENl 
(dollars i n  thousands) 

' BASIC ENERGY 'SCIENCES ~. 
~ ~ . . 

. . 
~. , . . .  . . .  . . . 

I. -Preface: - Advanced Einetgy projects 
. . 

The ~dva&ed Energy projects (AEP) subprd&am provides suppo~t ' toestabl ish the feas ib i i i ty  of novel, Ynergy related ideas. The ideas can be ' . 
s t i w l a t e d  i n  many uays, butusua l ly  arise frwn advances i n  basic research or f r a i  novel exp!oratory'energycancwts that do not readily f i t  into 
an existing program area. The AEP subprogram spans the Departnent's energy mission.. The high r i sk  associated u i th  an AEP project isproper ly  . . ' 

balanced by a high payoff for the  Nation's energy posture i f  the project i s  succes$ful. The payoff u i l l  include concepts that-a@ance . . 

Departmentalresearch .and developnent in i t ia t ives.  Projects are typ ica l ly  supposted a t  a level o f  S300.000 per year for a period of three years; 
Although funding prof i les can vary amng projects i n  the AEP subprogram, thethree year budget period i s  considere$ the maxiimnn. Fol lw ing AEP . ~ 

supwrt, i t  i s  expected that each. concept u i l l  be su f f i c ien t l y  established and,. i f  promising, u i l l  attract; further fundingfrom other souees t o -  
realize i t s  f u l l  potential. The AEP subprograw does not support e i ther  ongoing, evolutionary research or  Lafge scale deiwahstration projects. . . . . .  
Projects are selected on the basis of praposals:suhitted by universities, . industrial organjzations, non-profit research institutions. or  private, '. 
individuals. The AEP subprogram also cbnsiders ideas or concepts s$mit ted by researcher6 8t n a t i o n a 1 : l ~ a t o r i e s .  Equal -cons iderat iq id  ; . 
gjven to  allsuhnissions. The AEP subprogram H i l l  have a ro le  i n  the new i n i t i a t i v e  for ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS. 

. . . .~ 
. . . . 

. . .  11.. A .  S w r y  Table: Advanced Energy Projects ' . . , 
. . 

. ' FY 1994 . . FY i w 5  FY 1996 
Program Ac t i v i t y  Adjusted Adjusted .Request S Change . . I ,  ............................................................ -**- - - - - - - -  . - - - - - - - - - - - -- - -- -~ ---- 

......................... Advanced Energy Projects: 1 10,697 b 10.811 - ' $ 12,026 $ ' 1,215 ........... ........... - - - - - - - - - - - . ..... .....> 
Total, Advanced Energy Projects S ' 10.697 S 10,811 , ~ 1 12,026 . Sf 1.215 

---------*- ==el===.=== ===sz====== - -- - - - -- - -- ----------- 
I . . , . . - .  

I I. B. Laboratory and Fac i l i ty  Fumling Table: Advanced Energy PWjects ' . , . . 

........ . ............ Argonne National Lab ( ~ a s t j  *.. 1 1.358 $ 282 S 500 . , .b 18 . 
Laurence Berkeley Lab. ........................... 528 750 . . . ~ 630 -120 

735 380 , '380 ~ ............. . .  Los Alsms Nationat Laboratory .;... 0 .  ' 
. .~~ 

0 . 0 0 . . '  oak Ridge National Lab .......................... 771 '~~ . . 
Laurence Livermre National Lab l................. 1,345 1,331 ! ' '  1,024 -307 

National Reneusble Energy Lab ................,.. . 725 1,362 1,150 -212 
5.235 6,706 . . .  ' 8,542 1.836 . . ...................... ............ A l l  Other .,.: i ........... ........... ........... ............. 

rotat., Advanced Energy Projects $ . . 10,697 . S .  '10,811 t 12,026. . e.' 1,215' : 
========a=< ==========a ======.===e ----------- ----------- 

. . 
. ~. . . 

. ~ 

.~ 

. . 
. , .  

. . .  
. . 

5 4 7  . ' . ~  . ; . 







. . . . 

. . DEPARTMENT OF ENERGY . , 
FY 1% CONGRESSIONA~ BUDGET REQUEST . . 

~ . . 
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT - 

(dol lars i n  thousands) . . . . . . 

. . I. preface:' €&rg-# Biosciences . 
. , . . - .  

. . .  The mission of the Energy Biosciencis suhprogrim.is t o  prov i ie  the sc ient i f i c  foundation f o r  t h e u i e  of b io log ida i . sys tw  t o  address the 
Nation's energy-related goats. The biological dystens studied are primari ly plants and microorganisfw t h a f a r e  intimately associat@withsolar , . 
energy capture and the conversion of atmospheric carbon into-bulk chemicalsand potential fuels. Plants and microbes also off? efmrrnous 
metabolic capabil i t ies that are potent ia l ly  useful for such .energy related activit.ies as the- recovery and.benefaition of - f o s s i l  fw ls ,  the 

.. adaptation to  dramatically af fect  ef f ic ient  industr ia l  processes a* products, a M  the prevention and r d i a t i o n  of contaminated e n v i r m n t s .  
. . 

The p rog ramt i c  mission of Energy Biosciences has three main conponenti. One of the-najo?-objectives i s  .to piovide the'fmjalnental research 
base essential t o  the Department's technology programs. This ef for t  i s  coordinated through nmspus jo in t  planning act iv i t ies  and thq EioEnergy. 
coordinating cqiaittee. As an exanple of interaction in  1994, a j o in t l y  sponsored workshop wasorganired by.Energy Bikciences and  an^ . , 
Enviromental Restoration program un i t  on determining the bas^ic and appli@.research needs relat ing t o  the useo f  p lants  n biopedia t ion. '  - 
Another canponent includes research act jv i t ies  that uh i l e  not d i rec t ly -  s m r t i n g . c u r r e n t  specif ic technology prwram, of fer  rpch premise t o  
develop radical ly neu technologies and strateyies t o  ,aid the Department - in f u l f i l l i n g  i t ' s  mission; An exanple of t h i s  relates t o  the 
enhancement of carbohydrate structural  researth where many new insights arebeing gained about polysaccharides which are abuidant and valuable 
resources. ihe las t  corrpMlent is. t o  support the lnfrastructure.needed t o  carry out biological research. .These act iv i t ies  i i r l u d e  the 
develomnr and maintenance o f  databases and neii technologies and various essential triining"effoi.ts. These act iv i t ies  a* freqwirtty 
multiagency supported. The. fdrmal and:inforM\ coordination between agencies allows each agenCy tti support those cmpmients'that are unfque t o  
each agency's mission while e f f i c ien t l y  using resources c?mwn.to a l l  biological kcienceresearch. ... ... . . . . 
The prbgrami due i n  large part t i  the nature:of the ic ie" t i f i c .d isc ip l in& involved, pr imari ly invests i n  individual investigators who are able^ 
to  generate new and innovative sc ient i f i c .  concepts., An annual s o l i c i t a t i o n f o r  research applicatio* .is open t o  a l l  cnpMlentsof. the Hation's' 

'research conplex. Projects are selected for suppprt based on the sc ient i f i c  merit as determin,ed by extensive peer reviewand the potential t o  
posit ively- impact energy matters. This strategy Has-been succe~sful  in providing a large re turnas many of the discoveries are readi ly a(xl . . .  quickly adopted by the c m e r c i a l  sector., . . .  . . 

... . ~ .  
Thissubprogram W i l l  have a lnajor rote i n  the neu i n i t i a t i v e  on ENVIRONHENTAL TECHNOLOGY PARTNERSHIPS. - 

~ . 
. . .  . . 

11. A. S m a r y  Table: Energy Biosciences 

' FY 1994 FY 1995. , FY 1996 
program A c t i v i t y  . . ' Adjusted, - . Adjusted . .Requeit. - ' ,. , ech- .............................................................. ----------- ----------- ----- ----- . ' 

. . 
Energy Biosciences..:.; ..... .:..= ................. S 25,464 . 27,936 S 9 , 5 3 4  . . S  . 1.598 , 

-----*----- ------ ----- ----------- ----------- 
Total, Energy Biosciences ' 1 . S  ,25,464 . '  p' ~ 7 . ~ 9 3 6  S 29;534 . :' S 1,598 

. . . ---_E.IE=.E . -a======== I.EE=E===X . . . .  =ii====Et= 

. . . . .  ,. . . .  . . 



. . .  . . 

. . . . .  . . . . 
. . . . >  

11. .L. laboratcry and i e c i ~ i t y  Fuding Table: ~ n e i g y  BI&I€+=~s. . . 
. . I  . . 

. - .  FY 1994 ~ . FY 1995 
~jdiusted. , Est imte . . 

. - ------  ---- - - - - - - - - - .. 
. . ........... . .  Brmkhaven)(ational Lab ...',.... ; ; ...... S 1,M7 s . .  1,045 

Laurence Berkeley :Lab .;. . .; ..................... . . !,122 1.005 ~. 

. . . .  ................ . .  LOS A l a r m  National Laboratory ;..A 131. ,. . 131 .................... . Natiomil Renewable Energy Lab 135 3 5 .  
A l l  Other ................................ i ....... ;.. . . 23;029 . . '25,620~ ........... . . , . ----- ------ 

Total, Energy Bioscience8: . . .  r : 2 5 . k  ,; . , S '27.936 =========== ."CD'C~E"I , . . . .  . -  . . . . . . . . ~. 
. . 

111. Act iv i ty  ~ e s c r i ~ t i a r s :  (New BA. in. thoussnds 6 f  dollars) 

FY. 19% 
- .  ' 'Request . . . . S Change. . - -'. - - - - - - - - . . . - - - - - - - - - -. . 
s , 1;wo S'  5 
' 

j.050 45 . - 131 " .,. 0 , 
. . 135. ' .  0 .  

. . .  27, rta 1,548 ......................... , ' 

S . 29,534 : s ; . -1,598 
' 'E"DES===. ,k=====s==z 

. . .  . . .  . . 

. , . . . . . . 
FY 1WS . . , FY 1594 FY 199& - Program ~ c t i v i t y  ....._.............. .....................................~...................... ;.------------A ................ i........ .... 6.. . . . .  

.... 
Energy eloscierces 

Energy Biosciences 

. ~ . . .  
. . 

. . .  
The researband training activit,ies :. i h e  currentprogram u i l l  maintain . This period ui'll include wintename'of .: 

. . .  have beenmaintained u i t h  feu changes.. .-curreiit act iv i t ies.  A feu l ieuprojects ac t i v i t i es  related t o  energy topics. 
A. nunber of neu research projects uere are t o  s tar t  i n  various topic areas . . The overall  object ive i s  to  fur ther.  

, 

i n i t i a ted  pr inc ipa l ly  u t i l i z i n g  the including the.support of projects 'that . t.chnqlogy developnent inprovidingnew 
resources obtained f ran terminations of r e l a t e t o  generating essential ' m e a n s  o f  bioproduction of fuels and 
pr ior  projects. l u o  notable additions information about hou plants absorb chmical  feedsfmks, m u  techniques for  . . 

uere the i n i t i a t i o n  of. nen ions and the subsequent %riner i n  uhich using plants and microbes for restorihg 
w l t i d igc ip t i na ry  research training : s u c h  absorbed ilenrs are handled :polluted.sites, and txl l ldlng the basis 
uni ts i n  plant b ioch5 is t r y  and the internally. Other. basic science . . forneu biological systems essential 
merging o f  biophysical and t radi t ional  projects in .the n&rous topic areas of for  t+rrowis sustainable 
biological 'approaches. Preparatipns . t h e  Energy Biosciences program Scope, techno(ogies. 
uere.also made f o r  research i n  w i l l  b+ i n i t i a ted  that u i l l  have a . :  
phytorenediation by holding a research bearing on technology developnent of ~ , 

. . . .  needs uorkshop. energy relationship. . . .  . . . . . . 

primary Biological ~ r o d ~ t i o n  - The 
inportent efforts u i t h i n ~ t h e  area of 
pr imiry biological production ' 

consisting of ph&oiynthesis and ?ther 
research related- t o  plant productivity 
here maintained. Sane exalnples o f  , - 
specific topic areas inctuded pursuing 
the formation o f  l i gn in  end i t s  ro le  i n  
plant r ig id i ty .  

, . 
primary Biologi&l pr .duct io i  - The 
ingortant efforts u i t h i n  th'e..area of 
primary biological production 
consisticg of studying regulation of 
plant grouth and.devetopnent and other '. 
key topics u i l l  be continued. Included 
i n  th i s  year's e f for t  i s  the i n i t i a t i o n  
of basic studies that relate. t o  
phytorenediation. 

.. 

P r i i k ry  Biological  ~ r d u c t i o n  - The '' 

area of primary biological production 
consistsof solar energy conversion, ; 
plant grouth, and developnent research 
on hoir plant grouth i s  controlled. 
Mutants and other technologies u i l l  be 
used t o  discern the nechanisms of . . ' 

grouth regulation. This ultimately- 
includes gaining knoulege about how . ., 
c e l l  ua l l  formition i s  controlled, and : 
bears on nof only the structure of c e l l  , 
ual ls  but alsp on the ultimate 

. . .  



111.' Eneyy Biosciences (Contad): 

Prosran Act iv i ty  FI 1994 . FY 1995 fY 1996 ---------------.-.-- ----'-------------------.'-----------.---- --------------i------------------------ --.....-...-...--..-------------------- 
. - 

Energy Biosciences 
(Cont'd). 

Prinary Produet Co~iversion - The 
program's ac t i v i t i es  i n  the mtabo l i c  
d ivers i ty  of microorganisins were- 
enphasized as well as studies o n  the 
structure of plant c e l l  walls and the 
synthesis of-other b i cpo lmrs l  - - 

structure and o f  plants as 
. a renewable resource. 

. . . . .  . . . . 
% . .  . . 

. ~ r i m r y  ~ rpduc t  conversion -  he primary Product ~onversidn - The 
program's ac t i v i t i es  ' w i l l  continue a t  program focus u i  l l be supplemented by 
approximately the FY lW4 'level. A feu additional projects dealing u i t h  the 
new projects relat ins t o  p lan t  and . biochmistry of plants, including. basic 
microbihl bioch.&istry pathways inf0rmtion:that w i l l  k of interest to  
including plant c e l l  t ia l l  structure and. and use by industry, especially thwe  .. ' , 

biosynthesis w i l l  be init iated. w i th  the objective o f  SUSTAINABLE 
Inc ludd  i n  th i s  year's e f for t  i s  the DEVELOPMENT. 
i n i t i a t i o n  of basic'studies that re late . . 
t s  p h y t o r d i a t i o n .  . ' . 

... .. . . . 
Biotechnolagy Foundation - The - lIi6technotbgy Foundation - ~ e s i a r c h  ' Biotechn?logy FouMation -  he prograni , 

investigations f a l l i n g  wi th in t h i s  ... w i l l  continueat the.FY 1W4 level.of focus w i l l  be supplmnted by projects 
category, such as Studies oil the , . effort. I n  addition, neu p r o j i t s  designed to  s u w r t  research in plant 
regulatidn o f  genetic expression. i n  dea l iw  uith.genetic mechanisms of  . a@'microbial sciences that affects 
plants and microbes as well as o t h e i  , plant and unusual microorganisms nil! ' techniques-and also the t ra ini i ig of 
types of investigations that help.to . r e p l a c e - s ~ ~  current projects.- That , sc ien t i s t s  for  inclusion i n  future 
provide the basis for neu . . is; sane turnovers w i l l  occur. : . biotechnology'deve1opnent.- The areas 
biot&hnologies, wire sustained. .. . 

. . . t o  be focused on include microbial 
> ~. .. ' . pysiolosy. . . 

ckrd i t ia t ion - The prosram uas able to coordination- The prosGm Coordinatjo? - The piograrri w i l l  
cont inw t o  be an active participant i n  c ~ t i n u e  i t s  part ic ipat ion in  the 'continua to  be ail active participant in  
the.act iv i t ies associated with the DOE/NSF/USDAPlant Science program. the DOE/NSF/USDA Plant.Scienceprogram, 
DOE/NSF/USDA Plant Science program Further interactions with NSF ,on a s i t u i l l l i k e l y h o l d a n o p e n  . 
providing opportunities i n  research . microbial physiblogyare planned. The. canpetition t o  provide w t u n i t i e s  in ., . . 
t ra in ing and research networking. ' program also. plans t o  help. i n i t i a t e  arid research training and related 
Ef for ts  t o  fornulate a jo in t  a c t i v i t y  participate. i n  the Interagency Plant.  act iv i t ies.  .The program intends t o  
with NSF regarding micrqbiol.ogical Science Research Group t o  provide a developnen ac t i v i t i es  with the USF 
researchuere init iated. J o i n t  - brosder part icipation i n  plant ~c iepbe  related to  t ra in ing the future 
t.echnjcal workshop -ui th:mnother DOE research coordinatjon: , . generation of microbial physiologists. 
o f f  i ce  o n  ~ytorecnediati.on was 
conve!led. . . 

. . . . . . 



. . . . 
Program Act iv i ty  FY 1994 . FY 1995 , FY.1996 ' ~ ~ . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  __._r__--_._____-_.------*.-------.---- . . 

. . . . . 

Energy Biosciences 
(contad) 

1nfrastructurelTraining - The p r o g r k  
uas able to  continue to  support Ongoing 
act iv i t iesassdciated u i t h  the ~ . 
DOEINSFIUSDA Plant Science program. 
providing opportunities i n  research 
training end research netuorking. TWO 
new ac t i v i t i es  in research t ra in ing  
were added. The program also in i t i a ted  
a very ,mal l  ac t i v i t y  i n  conjunction 
u i th  NSF t o  foster graduate'training i n  
microbial physiology. A small post 
doi tprs l  fellouship progrm~.uas also 
continued as: was s-rt for CarbBank, 
a database of canplex carbohydrdfe 
structures. -. 

NO act iv i ty.  

. ~ 

. . .  

I n f r a s t r u c t u r e / T r a i ~  - The program ln'frastructure/Training - The ~rogram 
plans t o  continue the c a i m i t m t s  . . pLsns t o  continue the c ~ i t n e n t s  
presently i n  place relat ing to  research presently in  place relat ing t o  research 
training, research networking, and . training, research networking, and 
database naintinance. .The program k i l l  database mintensme. The programwil l  
also explore. the poss i t i i l i t y  of , contlnue t o  an active participant in.. 
establishing ac t i v i t i es  that m i l l  lead the DOEINSFIUSDA Plant Science program, 
t o  t r a i n i w  u i t h  as  it w i l l  L ikelyhold an open 

canpetition t o  provide opportuni t iesin 
to  address such problims as ". research traini f ig and related 
p h y t o r d i a t i o n ,  ~ ~ 

act iv i t ies.  , The program'intends to  
develop neu act iv i t ies  related t o  

, . t ra in ing t h e  future generation of 
.microbig! physiolagists '(currently in 

, great d m n d  i n a l l  research sectors). 
Similarly, ac t iv i t ies  related to  " 

. . . ~' qroadeningthe range of t ra in ing 

. . a"ailab(e t o  yp,mn '"~=*arrhora : .-.,a . - 
interested I n  the plantlsoi llmicrobe 

.. interface w i l l  l i ke l y  be pursued by the. 

. . progr'am. . . 

No act iv i ty.  
. . . , 

, . The missionof the ~nergy ~iosciences 
program i s  central. t o  the objectives of 
the ENVIRONMENTAL TECHNOLOGY 
PARTNERSHIP program. spedf icblty; 

~. there are a n u l h r  of topic areas that 
have not received suff fc ient  support t o  
generate the basic understanding, : 
'requisite far  the rapid and effective 
developlent of enviromentally rational 
technologies. Among the most c r i t i c a l  
topic areas are:' Broader and deeper 
urvlerstandingof bioch$istry of plaht 
and microbial system that can be used . . t o  generat< new env i romnt  preserving 

products andprocessep. Attairment of 
detailed, knowledge on plant absorption 
.and translocation of part icular ions 
and related chemicals c r i t i c a l  for the 
devel,opnent of ' ~ p h y t o r d i a t i o n N  : 
technologies. Research on 
plant-microbe-soil interactions 
likewise offers gr6at;potential i n  
developing ef fect ive and econanl'c 



-. . .. . 
.Program Acr iv i ty  FY 1994 - FY :'I995 . . . F Y  1996' , . '. 

. - .  ---------------.---- _i_-----i_--__-__._--.----------------- 

. . . .. . . 
. . , .. .-  . 

Energy ~i&ciences ... . . clean-up and uiste control ~. (Cont'd) . ; ; .technologi&. Ascertaining the uay i n  : ' . . . . . 
M c h  plant c e l l  walls (a major 

. . . . . . .  renewable resource derived from . ., . . 
. . ., .atrnspheric m2) are synthes ized:d  

+add. . . along < . . , .  u i th  .. their .  fumtion. . 
. . . 

Provided funding for  advanced materials 
and processing ac t i v i t i es  included in 
the President's FY 1994 Economic 
Investment Package. , 

Funding in the. amount of $378;000 and 
s!3,bOO has been transferred t o  the 
SBIR program a&  the's^^^ prograri, 

- 
respectively. 
. . 

. . 
Provides funding for continuation of ' 

advariced materials and processing . . 

activi.ties ihcluded in the president's 
FY 1994 cconanic Investment Package. 

. . . . .  . . .  

Funding i n  the p r n w t  of,$545,000 and 
$27,300 has been budgeted for the SBIR 
program and the STTR program 
respectively; 

, . 

. . 

INVESTMENT: . . ' . . . 

Provides bins for contihuation of 
advanced materisls and processing 
ac t i v i t i es  included i n  the President's 
FY 1994 Econanic. lnvestrnent Package. 

'~"nding in  the a m & ~  of $591,0IjO and 
%4,300 has been budgeted'for the SBIR 
program'and the ST.TR program, 
.respectively., : , 

, . . 

. ~ .  , ~. Energy Biosciences 
. ~ S 25,464 S 271936 . . . - : . S 29,534 . .  

---------r------------------------*-i----->-------------------:-------:-----.&---------------------?-----------------:.----.---.-----.----.------- , . 
- . . . . . .. 

. .. ': . . . - .  . . . . . . . . . . 



\ 
KEY ACTIVITY SUMMARY \ 

1. Preface: Applied Mathematical Sciences 

The Applied Math-ticel Sciences (AMS) subprogram mission i s  t o  inprove the a b i l i t y  of t h e  Departknt t o  solve sc ien t i f i cand  engineerillg 
' 

problems uhich-are c r i t i c a l  t o  i t s  mission, through research and development i n  and applications of advanced mathematicali canpltational, 
computer, and c m n i c a t i o n s  sciences and information technologies and, as,authoriied,, t o  meet the requirements of the High Performance Cmwt ing~  
Act of 1991. The office-& Sc ient i f i c  Canplting, Office of Energy Research, manages th i s  diverse and forefront AUSsubprogcam uhich spans the 
spectrun of ac t i v i t i es  frcm fundamental research t o  technology development.. The AMS subprogra.; through theMathematical. Canpltational, and . . ' 

Cwputer Sciences Research (HCCSR) Acti.vity,supports fundamental research, cnyutational and conputer science, and educational programs in 
c r i t i c a l  areas needed by a!l DOE program campcnents. The. AMS subprogram, throtigh the Advanced Computation, Camnnications Research, and 
Associated Act iv i t ies (ACCRA) Ac t i v i t y  provides leading edge informtion technology infrastructure t o  support researchers funded the Office of 
Energy Research, inc lud ing inplementation of Large scale high performance canplting system prototypes f o r  Conpurationel research, supercnputer 
access for over 4,000 researchers nationuide, the Energy Sciences Netuork. (ESNet), National Information Infrastructure, and industr ia l  technology 
activit ies.. . . 

To f u l f i l l  t h i s  mission, the AMS subprogram seeks to:' . . . 
o ~ n s u r i  ecc,ess by energy resasrchers t o  continually inprove mathematical., computational,' and conputer science techniques and methods through 
appropriate investments i n  basic long range applied mathematics, conputationel, and cwnputer science research; . . 

o Ensure an adequate supply of appropriately t r a i ~ e d  &aput8t iona l  scientists snd engineers t o  support tho sc ien t i f i c  research and Energy. 
Policy Act. requirements o f  the Department, and the national security., qnd econmic competitiveness:ne,eds of the United States: 

o EnQre the Avai labi l i ty  of and continuing improvements t o  a nationwide high performance canputing, c m n i c a t i o n s  and information technology 
infrastructure which supports .the requirements of energy researchers for collaboration and advanced resources; 

o Ensure the ava i lab i l i ty  from united States sources of high performance conplting harduar; andsoftusre reswr=es and techkolwy advancis . . 
uhich enable the solution of c r i t i c a l  sc ient i f i c  and engineering problems for the Office of Energy Research, t h e  Department of Energy,and the .. 

. . Nation; . . .  

o Ensure effective industr ia l  involvement i n  the Office of Energy Research, the effective transfer o f  knowledge and technology in high 
performance ccmpiting, c m n i c a t i o n s .  and information technologies fro. government-sponsored research t o  United States industry, and the. . . . . ' '  
effective diffusion of these technologies in to  energy related appl ications. . . 

Because o f  . th is mission and the conpvtationally intensive nature of energy related app1ications.and p r o b l k ,  t h e  Department of .  Energy, perhaps . . 
more than any other agency, depends for i t s  mission accomplishment on advancements i n  canputational techniques and canplter and netuorking 

' ' 

technologies. As a result, DOE has a long history:of conputational research and develapnent, u i th  strong industr ia l  and universitycaoperation. , 
The Department's Apprted Mathemtical Sciences subprogram uas in i t i a ted  i n  the earlynineteen f i f t i e s  a t  the suggestion of John von Neunamta 
Bnhahce understanding o f - the use of d i g i t a l  conplters i n  nuclear applications.. Consequently; the DepartFnt has beenprominent i n  maintaining 
the United States (eadershlp i n  high performce.canpl t ing and c ~ i c a t i o n s ,  in encouraging, andeven providing. i m v a t i o n  i n  HPCE and other 
information technologies, and i n  supporting United States econanic, scient i f ic ,  and technological colrpetitivmess andproductivity through ' i t s  

'. extensive use o f  these technologies and the i r  app l ica t ion in  a national ,information intrastructure. 
. . 



I. Applied Mathematical Sciences (Cont'd) 
, . 

The uniqw contribution and value of the Depsrtrnentls AMS subprdgram resul tsfrom th.e Department's ro le  as a pioneer i n  the useof  supercomputers 
for  nunerical s i m l a t i o n  of canplex systems that reduce substantially the cost of experimentation and testing and that also reduce the adverse 
effects on the environment. Because of th i s  experience, the Oepartment of Energy i s  playing a major role i n  the mlt iagency High Performance 
Conputins and Comnications and the National Information Infrastructure Programs, both i n  i t s  program in i t i a t i ves  and i n  program managhnt. 
The HighPerformance C e t i n g  Research Centers, a t  Oak Ridge National Labciratory and Los Alanos National Laboratory, bbth operate prototype ' .  ' 

computational sys ths  providing support t o  approximately eight grand challenge class cmWtational energy projects. The National Energy Research 
SuprcMnpUter Center a t  Lawrence Livermore National Laboratory w i l l  begin uork to  t ransi t ion a prototype massively paral le l  computing syst? i n to  
a product ion environment; . . 
- 

Applied Mathematical Sciences w i l l  part icipate in the Dmestic Natural Gas and O i l  I n i t i a t i v e  through the Advanced Conpltational In i t ia t ive .  The 
uork u i l l  be focused on fundamental research on applied mathematics of sejsmic phenomena, nodeling o f  reservoir dynamics, flow of  gases and- 
l iquids i n  heterogeneous media, and transport o f  contaminants. - 
Equally important; as noted above, th is  program includes research and deviiopnent i n  advanced c k n i c a t l o n s  which offers t o  radical ly transform 
the way i n  uhich a l l  Amricans uork. Accordingly, the National Research and Eaucation Network conponent of the High Performncecarplt ing and 
C m n i c a t i o n s  ,Program i s  considered t o  be the prototype fo r  a riational informationinfrastructure which w i l l  improve our ab i l i t i es  t o  manage 
energy damand and u i l l  greatly assist i n  our efforts to  reduce our dependence on energy inports through t e l e c m t i n g  and other mans that 
substitute electronic comarnications for  physical transport o f  people and goods. ... 

This subprogram w i l l  have a lnajor ro le  i n  the neu i n t t i a t i v e  on ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS. 

11. A. SInm!ary Table: Applied Mathemtical sciences 

Program Act iv i ty  
-*----------------------------------------------- 

 ath he ma tical. Carpltational, and C-ter 
Sciences Research ............................... 

Advanced Conputation, Ccammications,. and '. 
Associated Act iv i t ies  ........................... 
Total, Applied Mathematical Sciences 

FY 1994 
Adjusted ' 

---*------- 

t 49,309 

49,742 
e m - - - - - - - - -  . 

.-s 99,051 ----------- 

FY 1995 
' 'Adjusted 

FV. 1996. 
~+eSt ----------- t change ----------- 

. . .  
I t .  B. ~aboiatory and F a c i l i t y  Funding Tablel. ~ppliec-Mathematical Sciences 

. . 
b s  Lab ........................................ ...................... Argonne National Lab (East) 
Laurence Berkeley Lab ............................ 
Lawrence Livermore National Lab .................. ; 

. . .................. 10s Alamos Natioriel Laboratory - Oak Ridge National Lab .......................... 
Sandia National Laboratories .................. .; 
Al L Other ... ., ..................... ;.. .......... 

Total, Applied Mathematical Sciences 



1 1 1 .  Act iv i ty  Descriptions: (New BA i n  thousands of dollars) 
. !  

Program Act iv i ty  FY 1994 FY 1995 . . . . . . . . . . . . . . . . . . . .  _______.___________----------.-.------- 
Applied Mathema3icat 
sciences . , 

Mathematical, ' .Basic ~e iearch and H m n  Resources Basic Research and Hunan Resources 
Canprtational, and (BRHR) research in analytical and '(BRHR) research i n  analytical and 
Cornplter Sciences . n m r i c a l  methods continued to  pursue nunerical methods u i l l  continue to  

uesearch fundamental research in  ereas important pursue fundamental r e s ~ r c h  i n  areas 
for understanding 'the, physical, inportant for understanding, the 
chemical, and biological processes physical, chemical; and biological 
related to  energy production, use, pn4- processbs related to  energy production, 
conservation. Basic research i n  th i s  use, and conservation. Basic research 
area also investigated'parallel ' i n  th i s  area m i l l  also investigate 
n w r i c a l  algorithms, geometry, and parallel nunerical algorithms, 
adaptive mesh techniques as, part of the gemt ry ,  and adaptive mesh techniques 
HPCC program. HPCC educational as part o f  the HPCC.progrem. HPCC 
program continued a t  lurrent levels of educational program u i l l  continue with 
ef for t .  increased ernphasis on programs for  

wonen and minorities. 
, . 

High Performance Canputing Systems 
(HPCS) research continued a t  a reduced 
level i n  performance measurements of 
paral le l  architectures, paral le l  
systems technology development, and 
prototype hardwere evaluation of high 
perfornsnce computing systems, 
including an IBM SP2 system at  Argonne 
National Laboratory. HPCS continued 
support a t  HPCRCs. 

Hiah performance c q w ~ i n g ~ y s t e i i s ,  
(HPCS) researchwi l l  continue a t  a 
reduced level i n  performance 
measurements of paral le l  architectures, 
parallel systems technology 
develoelopnent, and prototype hardware 
evaluation of high performance . ' t 

' c ~ ~ p ~ t i n g  systems. HPCS wil l .continue' 
support for small and f u l l  scalk-. 
prototype 'system! a t  HPCRCs. 

FY 1996 .....*....... ;....------;..------;------ . . 
. . -  

. . 

Basic Research and Hunan Resources 
(BRHR) reseavh i n  analytical and 

'nunerical methods w i l l  continue t o  
p r s w  fundarnmtal research i n  areas 
jnportant fo r  Understanding the 
physical, chemical, 'and biological 
processes related t o  energy production, 
use, and conservation. Basic research 
in th i s  area wi l lzont inue 
investigating para l le l  n w r i c a !  . : 
algorithms, gemt ry ,  and adaptlve mesh 
techniques as part of 'the HPCC program. 
HPCC educational programs u i l l  continue 
increased enphasis on programs for 
women end mi?oriti+s and also refocus ' . '  

toward irrproving educational 
technologies. . 
High Performance c&ting S y s t m  
(HPCS) research w i l l  continue'at a 
reduced level i n  performance 
measurements of paral le l  architectures, 
paral le l  sys t9s  technology 
developdtnt, and prototype harduare 
evaluation o f h i g h  performance 
canputing systems. HPCS u i  ll continue 
s u w r t  forsmal l  and f u l l  scale 
prototype systems at  HPCRCs, and for 
upgrades a t  the HPCRCs begun in . 
FY 1995. 



11 I. Applied Mathematical Sciences (Contad): 

Program Act iv i ty  FY 1994 -------------.------ ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mathematical, Advanced Softuare Technology and 
Computational, and . Algorithms (ASTA) research continued i n  
COnpUter Sciences computational "grand challenges," 
Research (Cont'd) comta t iona l  techniques. and sof.tware 

toois and canponents 'research areas. 
The scope o f  apL,lications research 
support and software conponents 
research fo*sed on high leverage ar.eas 
such as distr ibuted env i romnts  and 
software tools for paralle( syst'ems. 
I n  addition, the 'grand challenges'. 
projects were revieued and evaluated 
for sc ien t i f i c  'progress t o  focus on 
p r i o r i t y  energy applications. t o  

.. s c c W a t e  l j lamed g r w h  in the other 
collaborations, 

EPACT: 

EPACT Section 2028 "TelecarnUting 
st*: 

The two telecanruting studies~ in i t i a ted  
i n  FY 1993 were conpleted and the i r  
results published. The results w i l l  be 
used by DOE, and we expect other 
agencies, i n  determining future 
ac t i v i t i es  and research that can be. 
undertaken in t h i s  area. ($100) 

INVESTMENT: 

Funds were provided for the HPCC 
ac t i v i t i es  included in  the President's 
FY 1994 Econmic Investment Package. 

Funding i n  the amoont o f  '6736,000 a d  
'624,000 has been transferred t o  the 
SBlR program and the STTR program, 
respectively. 

Advanced Soffware Technology and 
Algori thms. (ASTA) research w i  L l  
contiiwe i n  c v t a t i o n a l  "grand 

.challenges," c ~ t a t i o n a l -  techniques, 
and software tools and c w n e n t s  
research areas. The s c o p  of 
applications research support and 
software conpanents research w i l l  be 
focused on hiph Leverage areas such as 
d i s t r i b u t ~ i r o n m e n t s  and software. 
tools for para l le l  systems. In 
addition, the "grand. challenges" 
projects u i l l  be reviewed and evaluated 
f o r  sc ie i r t i f i c  progress t o  f o c ~  

'p r io r i ty  energyappl ications t o  
p r i o r i t i z e  funding fo r  these 
wllaborations.. Participation in,the 
Omestic Natural Gas and O i l  
Initiat'ive. 

EPACT: 

EPACT Section 2028 l'lelecaanxrting 
Study": 

Since the two studies. i n i t i a ted  in 
FY 1993 were carpleted t i i  FY 1994- the 
studies d i d  n o t  require any additional .~ 
funding. . . . 

INVESTMENT: 

Funds are provided fo r  continuation of 
the HPCC ac t i v i t i es  included i n  the 
President's FY 1Wk Econmic Investment 
Package. 

Funding W h e  anmunt o f  '61,035,000 and 
$51,750 has been budgeted for  the SBlR 
program and the STTR program. 
respectively. 

Advanced Softuare Technology and 
Al'gorithps (ASTA) research w i l l  
continue in canpltational Ingrand 

~ . 
challenges,ll conpl tat ic iy l  techniques, 
and software tools and c"rponents ' 

research areas. support f o r  grand 
challenges projects w i l l  cont inw per. .. 
the results o f  reviews onpleted. in' FY 
1995. Support w i l l  be in i t i a ted  for an 
interagency HPCC project t,o inprove- 
I rpu t /Ou tp~ t l  Archival Storage for 
scalable d i s t r i M e d  system. 
P a r t i c i p t i m  in the Doinestic ~ a t u r a i  
Gas and O i l  In i t iat ive.  

, . ,  
. , . . 

- .  

EPACT: 

EPACT section 2028 ;lel&-ting 
study": - .  

Since the two studies i n i t i a ted  in .. . 
. FY 1993 were conpleted i n  FY 1994 the 
studies. w i  I t  not require err/ M i t i o n a t  
fhding.: . , . . 

INVESTMENT: 

Fmds are provided for continuetionof 
the  HPCC ac t i v i t i es  included in  the 
President's FY 1994 E c o m i c  Investnent 
Package. . . 

Fhding in the a m n t  o f  41,042,000,and 
S78.000'has been budgeted for the S I R  
program am3 the STTR prog.ram, 
respectively. ~. 



lil. Applied  ath he ma tical Sciences (Cont'd): 

Program ~ c t i v i t y  F Y  1994 . . . . . . . . . . . . . . . . . . . .  --.------------------.----------------- 
Mathematical, 
Computational, and 
Complter Sciences 
Research (Contad) 

Advanced 
Computation, 
comnications, and 
kssociated 
Act iv i t ies 

Continued funding fo r  Cray Research, 
Inc., C-90 supercomputer instal led i n  
FY 1992 a t  the National Energy Research 
Supercomplter Center (NERSC). 
Continued support for installed, f u l l  
scale prototype HPCS at  the HPCRCs. 
Continued funding fo r  supercorputer 
software tools for  improved access t o  
HPCC and mass storage systems. 

Continue funding for Cray Research, 
Inc., C-90 supercomputer instal led i n  
FY 1992 a t  the National Energy Research. 
Supercmputer Center (NERSC). 'Continue 
operational support fo r  in€%&+; f u l l  
scale prototype HPCS a t  theHPCRCs. 
lntrcduce massively paral le l  system 
in to  the Energy Research fupercomprter 
access program. Continue funding for, 
supercomputer software tools for 
inproved access t o  HPCC and mass 
sto,rage systems. 

Conclude funding for  Cray Research, 
Inc;; C-90 system and ramp up project 
to  migrate massively paral le l  systems 
into NERSC eflvironnent; i.e., the. ER 
superconputer access program. Continue 
operational support .for-installed; f u l l  
-scale, prototype HPCS Bt the.HPCRCs. 
Continue funding for  suprconplter 
softuare tools for inproved access t o  
HPCC and mass storage systems. This 
budget ref lects a one year s h i f t  of 
8Z.WO.000 frm operating expenses t o  
capital equipnent t o  support the 
acqu is i t i ono fa  disklarchival mass 
storage system at  NERSC. 

Continued T3 (45 megabit) capabil i ty canp(et'e T3 (45 migabit) capabil i ty I n i t i a t e  data canrunicatipns services 
upgrades for the ESNet sites. upgrades for the ESNet sites. ' u i th in  the ESNet a t  rates o f  155 
Continued gigabit network research .continue g igab i t  network research megabits per second f o r  select 
concentratitq on multi-protocbl . concentrating on nutt i-protocol and requirements. Continue gigabit network 
support, interprocesscomunications nutt icast technotogies, high speed research concentrating on 
techniques, arld distr ibuted congrting interprocess colanwrications techniques, multi-protocol and  M l t i c a s t  
technologies, e.g., those which enable a n d  distributedcomputingtechnologies, technologies, high speed interprocess 
teleconmuting. Continued funding for e.g., those uhichenable information c~n ica t ions . techn iques ,  and 

. the..FSU/SCRl cooperative agreemnt. infrastructure applications. d istr ibuted ccnputing technologies, 
Participation i n  the DMestic ~ a t k a l  ,e.g., those which enable information 
Gas and O i l  I n i t i a t i ve .  (92,000) infrastructure applications. Continue 

support fo r  qualified, peer-reviewed 
projects a t  Florida State University 
Supercomputer Ccnputations Research 

. Institute. l n i t i a t e  projects in  
support of the National Information 

. . Infrastructure (NII) program,, 
especially inenabl ing technologies t o  
real ize NII  applications in energy 
demand and supplymnagemnt, 
env i romnt  or education. 

. . . . 
. . . . 

. .  , 
. . .. 

559 . : 



111. Applied Mathemsti&+ Scie*es.CCont!d): 

Progran Act iv i ty  . FY lW4,  . FY 1995 . ' FY 1996 .................... -__-----_____--------.-----------*----- ....................................... __i- -___.____-_____-~~~--- -~-- -~-- -~~~- 

MvMed No act iv i ty.  
corpltatim, 
Camnications, and 
Associated 
Act iv i t ies (cm,kmd) 

INVESTMENT: 

. . 
No activity. ln i t i  a t .  ENVIRWENTAL TECHNOLOGY 

PARTNERSHIPS in i t i a t i ve  t o  use DOE 
, expertise. in. Inodeling, optimization, 

and ,information techndlogies t o  inprove 
irdqstrial-processese~and m i t o r i n g  and 

. t o  qse distributed data technologies t o  
support process m i t o r i , ~ ,  research 
and develbpnent, and xmimicat ion of 

. . best practices. - 
INVESTUEHT: INVESTMENT: 

Fuds e r e  provided for the HPCC F i n d s  are providedfor crmti&tion o f  Fuds are provided for  conti"uatim of 
act iv i t ies  included in the President's the HPCC act iv i t ieslncluded in the the HPCC act iv i t ies  included imthe 
FY 1994 Eccoanic Investmnt -Package. President's FY 1994 E c m i c  ImeStwnt - President's FYlWb Ec&mic Investrent 

Package. Package;. . ,  
.. . 

F u d i w  i n  the .qmw!t if,.S739,000 and. Flsldirigim the emmt of~S1,104.500 and Funding in the anount of S1,131,000 and 
45,000 has been transferred t o  the S55,OOO.has been kdgeted for the SBIR- -S5,000 has been U e t e d  for the SBIR 
SBIR proDrm and the STTR progran, progran and the STTR progrm, . progrm and. the STTR program, 
respectively. . . respectively .. . . . . respectively. . . . . . 

. . 

. . . . . ~49;,742 S .56,011 .. . S 56,574 

---------------;-----.-------------------------------------------------------------;--------------.-----*.-------------.------------------.----- 
Applied Nathekticat . . 
Sciences . . . ' . S W;051 S 108;116 S 108,688 

. . . 



DEPARTMENT OF -ENERGY 
FY 1996 CWGRESSIO1IAL UVOGET. REQUEST 

EHERCV SUPPLY, RESEARCH AND DDEELWMNT 
(dollars in thousands) 

KEY ACT lV lTY  SU(IURY 

BASIC ENERGY SCIENCES 

. , 
I. Preface: Program Direction 

This subprogram provides the Federal s t a f f i w  reswrces and associated fud tng  required t o  develop, direct, and,ah in is ter  a caiplex and broadly 
diversi f ied program for  mission-oriented research and sc ient i f i c  user f a c i l i t i e s f o r  the sc ient i f i c  and engineering camunity. The Nation's 
future energy, defense, and technotogy o p t x s  depend onlong-range research supported~by th i s  program. This s ta f f  a%inisters a basic research 
piwrarn which helps us a t ta in  our national goals, i.e., better health and qual i ty of l i f e ,  econanic conpetitiveness. m a y  self-sufficiency,'and 
nationel security. The s ta f f  a rc ia l l y  - i tors and evaluates approximately 1,400 individual research projects a t  over ZOOseparate institutions. . . 

. . 
~. . . . . . 

, 
11. A. Sunnary Table: prigram ~ i r e c t i i n  

: - FY. 1994 FY 1.595 FY (996. , . 
Program ~ c t i v i t y  Adjusted Adjusted' Request S change ' ........... ........... ............................................................ - - - - - - - - - - - . 

. . 
Persanel Capensation ................... : ..... i... . s 5,821 . .  S 6.323 S 6,566 S . 243 
Persrmel Benef I ts.. ............................. 1,144 1,407 1,440 '~ 33 

.. . . 
640 655 . ...............................d-.. . . . .  650 -5 Trawl.. .: .;. 

Cont~actual Services ............................. : 1.,515 -. 1,515 1,344 :- . . -171 ........... ........... ........... ----------- 
Total. ~ r o g r a n  Direction s 9,120 r 9.900 : s , .10,600 t 100 

, . S S E l l l l l = I  
. . 

=ex======== =========== =========== . . 

11. 0 .  Laboratory and i a c i l i t y  ~undingTable: Progra. Direction ' ' 

. ..... .................................. ~ l l  other  ; S 9,120 S 9,900 S 10,000 . . . . .  S' ' ........... roo' ........... -------  <--- ------*---- 

s 100 Total, Progrub Direction , : . S 9,120 . S . . 9,900 S 10,000 . . 
.=.===I==== ----------- . --- -- ---- -- ===..i===== =====a===== 

. . .  .~ .. 
..~ 

. . . . . . . . . . 

. ~ . . ~. 



. ~ 

Ill. Act ik i ty  oescriptions: (New BA in thousands of dollars) 

' ~ w r m  Act iv i ty  FY 1994 .-.----------------- -------------------------------*------- 

Prosram Direction. 

persamel Provided funds. f or personnel 
Conpensation canpensation for 76 full-t ime 

equivalents (FTEs) in the Office of . Basic Energy Sciences, the Office of 
Scientif ic Cmputing, and for related 
piograni and mnagernent support staf f  in 
the Headquarters and field.. Incl.uded, 

. for  example, regular salaries, Imp sun 
peylnents for  w e d  a m a l  leave, 
prwiun pay, and enployee incentive 
awards. 

Funded staff  for the Office of Basic' 
Energy Scientes act iv i t ies  which 
inc lude  assessing the sc ient i f ic  ne& 
and p r i o r i t i e s  of the program; planning 
t o  meet those needs: technical review 
of propwsls from labwatories and 
uhiversi t.ies; and monitoring the 
progress of ongoirig university 
contracts, Laboratory Ijrograns, and 
construction, projects. Provided 
program management t o  meet National 
research aoals suwortina the countrv's 
energy-related te;hnoloG foundation: 
Supported labor-intensive auards of 
university grants, monitored contractor 

management and accountability, and 
provided project management oversight, 

- especially for the 6-7 GeV Synchrotron 
Radiation Source. Continued 
interaction with other DOE 
organizations on the Advanced Neutron 
Source (ANS), supported nun6rous . . 

' . current user fac i l i t ies ,  and ensured 
ES&H c q l i a n c e  a t  Large research 
fac i l i t i es  and construction projects. 
Interacted with other agencies and 
helped.maintain world leadership i n  
science and technology. Supported the 
Basic Energy Sciences Advisory 
'Camittee and managed the DOE-wide 
Shall Business Innovation Research and- 

Provide funds for pe r sow l  
canpensation for 84 FTEs. Includes, 
for exanple. regular salaries. lunp sun 
payrnents for unused annual leave, 
premlun pay. and enployee incentive- - 
awards. - 

Contin-k t o  provide program direction 
and oversight of efforts. to me t  
National research goals supporting,the 
country's energy-related technology 
foundation. . Continue t o  mni tor  
contractor oversight and accountabi t i  t y  
and project mnagentent. Continw 

; interaction with other DOE 
organizations t o  oversee corrpletiq of 
certain research and developnent and 
engineering design act'ivities related 
t o  the ANS, support current user 
facilities,. and ensure ES&H.conplianca. 

Manage ongoing research program 
activit ies. Continue t o  interact u i  th  
other agencies and help yaintain world 
leadership in science and technology. 
Continue t o  support the Basic Energy- 
Sciences Advisory C m i t t e e  and manage 
the-DOE-wide SBIR/STTR program. 

. . 

. i 

Provide funds for' persomel 
canpensation for  85 FTEs. Provides one 
FTE fo r  the Technical. Leadership 
Devgtopnent Progrm and includes, for  
exw le ,  regular selaries, Lunp sun 
pa+ts for w e d  amual Leave, 
Pihim pay, and eiwloyee Incentive 
awards. Provides for pay i n c r e a s a  
resulting, for exenple, from .normal 
withinkgrade increases, loca l i ty  and/or 
general pay raises. . . . . 

Continue t o  provide program direction 
and oversight of 'efforts t o  me t  , 

National research goals supporting the 
country's energy-related technology 
foundation. Continue t o  mn i to r  
contra.ctor oversight and accountability 
and project managamnt. Oversee 
act iv i t ies  leeding t o  the conceptual 
design of a. spl lat ionneutron source 
i n  Lieu of the ANS, support current 
user faci l i t ies,  aiKl ensure ESgH 
compliance. Mariage ongoing research 
program G t i v i t i e s  u i th  increased 
errphasisonscience for sustainable 
develownt and support increased 
faci 1it.y operatiow. Confi'nue t o  
interact with otheragencies and help 
k i n t a i n  wbrld leedership in science 
and technology. continue t o  support 
the Basic Energy sciences ,Advisory 
Comnittee and manage the DOE-wide 
SBIR/STTR . . progrm. , . 



111. Program Direction (Cont'd): 

Program Act iv i ty  FY 1994 , , 
FY 1995 FY 1996 

---.-.;------------. -....-..--.. '-.----------------------:* ...---.-----..---- ' - - - - - - > - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Personnel ~ ~ m a l l  Business Technology Transfer 
canpensat ion (sBlR/sTTR) programs. 
(cont'd) 

Funded s ta f f  foe the Off ice of . . 
Scientif ic Carputing. Act iv i t ies .  
included pol icy and program planning, 
representationon interagency 
coordinating councils, management of 
research and developnent projects i n  , : 
natheniatical and carputationat 
sciences, manageknt of ER 
superc-ter centers and management of 
Energy Sciences Network (EsNet) 
dpvelopnent and operations. supported 
the National Science and Technology, 
Council (NSTC) high perfornance 
c q w t i n g  and ccnnunications (HPCE) 
program, requiring increased 
interaction anmng f i v e  ~edera l  agencies 
with a major goal of transfer of 
technology t o  U.S. industry. M d  
and coordinated the National Research 
and Education Network (NREN). ~nhanced 
contractor oversight and 
accountability, and supported Energy 
POI icy  ~ c t  of 1992 requi remnts i n  the 
area of t e l e c m t i n g .  . supparted the 
Adninistration,s neu program i n  
Information In f ras t ry tUre Technology 
!,nd Applications (IITA). 

Provided program and management support 
i n  the areas of budget and finance, 
personnel Bdninistratim, acquisit ion 

, and assistance, pol icy coordination, 
information resources managant, and 
construction managmnt support. 

Continue t o  support a l l  F I  lW4program 
areas and the interagencyNSTC HPCC 
program. Support continued interagency 
ccnputer netuork research and -. 
infrastructure program mariagewnt and 
coordination o f  NREN. Manage prop3sals 
and research projects, including 
oversight of a massively paral le l  : 

conyxrting system and developrrnt of a 
program in1ITA. Continue contract0.r 
oversight and accountability, and 
support Energy Policy Act of FY 1992 
requiremnts i n  the area of 
t e l e c m t i n g . .  

Continue t o  provide program and - 
managqent support as in  FY 1994. 

, . 
Continm t o  sugport . a l l  program areas 
and the interagency NSTC HPCC program. 
support continwd interagency corrplter 
netuork research and infrastructure 
program managemnt and coordination of 
NREN. Manage praposals and research 
projects, including oversight of a 
massively paral le l  canplting systmand 
conti l lwd support of a program i n  IITA. 
Continue contractor oversight and 
accountability, and support Energy . ' 

Policy Agt o f  F Y  1992 reqvir&mts in 
the area o f  telecornmiting. 

. ~ .. 

. ~ 

continue t o  provide @iogram.and .. 
managerent s v r t  as i n  PY 1995. , 

. . 



I I I. Program Direction (Contad): 

Program Ac t i v i t y  FY 1994 . . --.----------------- ---------------.----------------------- 
, -. 

. . 
Personnel Provided contract management oversight . 
Conpensat ion a t  Chicago Operations Office fo r  
(Contad> construction of the 6-7 GeV Synchrotron. 

Radi-ation Source; Supported a l l  
procur-nts, safety and environmental 
oversight, and project 'management 
ac t i v i t i es  related t o  that project, 
with increased ernphasis on preparation 
for cmlssioning. . . 

Personnel Eenef i t s  Funded c i v i l i a n  personnel benef i t s  t o  
cover the C i v i l  Sei.vice Retiremencand 
Disab i l i ty  Funds, Federal Employees 
Retirement System, health benefits and 
l i f e  insurance fuds, permanent change 
of  stat ion expenses, and unenployinent 
compensation. 

Travel provided funds for o f f i c i a l  domestic, 
international, and local travel. - Funds 
transfereehem h i r e  personnel for 
permanent change of stat ion 
transportation. 

Contractual Services Provided a variety of program support 
such as pr int ing and edi t ing and 
contractual services, including, for  
exanple, support fo r  the SBIRISTTR 
programs, ESBH act iv i t ies,  and 

, timesharing o n  various information 
systens and coimmication networks; and 
A u t m t e d  Off ice  Support Systems (AOSS) 
workstations. 

Provide increased technical and Continue t o  support the 6-7 GeV 
c ler ica l  support t o  the 6-7 GeV Synchrotron Radiation Source. 
Swhro t ron  Rediation Source. 

Fund c i v i l i a n  personnel benefits to' 
cover the-Civi l  Service Retirement and 
Disab i l i ty  Funds, 'Federal Employees 
Retirenent System, health benefits-and 
I i f e  insurance funds,. permanent charige 
of stat ion expenses. and unemployment. 
compensation. 

Fund c i v i l i a n  personnel benefits t o  
cover the Civi.1 Service Ret\remmt and 
Disab i l i ty  Funds, Federal Employees ' 

Retirement Systm, health benefits and 
.Li fe insurance funds, permanent change 
of  stat ion expenses, and unenployment 
compensation. 

Provide funds fo r  o f f i c i a l  d m s t i c .  Provide f k s  for  o f f i c i a l  d m s t i c .  
internstional, and local travel. ~ i ~ n d s  international, and local travel. ~bnds 
transfereelneu h i re  personnel for transfereelnew h i r e  personnel for 
pernanent change of station permanent change of  station 
transportation. transportation. 

Provide a t  a reducecl level a var ietv o f  
program support such as pr int ing anb 
edit ing and contractual services, 
including, for example, support for the 
SBlRlSTTR programs..ESBH act iv i t ies.  
and timesharing on-various inforrnation 
systems and camunication networks; and 
A u t m t e d  Off ice  Support Systens (AoSS) 
workstations. 

Provide a t  a reduced leyel a var iety o f  
. program support such as pr int ing and 
edit ing and co(ltractual services, 
including, fo r  example, support f o r  the 
ssrR/SITR prograp, ESBH act iv i t ies,  
and timesharing onvarious infornvltion 
systems and c m n i c a t i o n  netuorks; and 
Automated Of f i re  Support Systems (AOSS) 
uorkstations; 



. . . . 
I l l .  progrit Direction (Contld): 

. , . . 
Progrant Activity FY 1994, .  ' F V  1595 FV 1996 .................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - -  

- .  

Contractual Services 
(Cant'd) 8 1,515 8 1,515 . . 

, . --------------------.-----.-------------------------------.----------------------------------*--*--------------7.--.,;----.------------*---------- 
Program Direction 

8 9,120 J 9,900 . . .  .$ 10.000 --------.---.---.------------------.-.-----.-----:---------------------------------------------------------------*----------------------------- 
. . 



DEPARTMENT OF ENERGY .- .............. -~ ..... 
FY 1996 MNGRESSIWAL BUDGET REQUEST 

ENERGY SUPPLY. RESEARCH AN0 DEVELOPMENT 
. . (dollars in thousands) 

KEY ACTIVITY SWARY 

BASIC ENERGY SCIENCES 

I. Preface: Capital E q u i p a t  

Capital equipnent i s  needed t?suppdrt the research i n  each o f  the subprograms i n  -the Basic ~ n e i g ~  Sciences- program. I n  sdd i t i h ,  general 
purpose equipnent a t  Argonne and Arnes i s  funded through BES. Studies done both by the Department andbythe- laboratories contirue to. stress the 
irrportance of modernization in o r d e r t o  take advantage of Inore technologically advancd, eff icient, and safe  instrunents and eguipnent. tluch of  . 

-the research i n  the BES program involves experiments a t  extrmes of t m r a t u r e s  and pressure and requires unprecedented Levels o f  res0luti.m. 
Reliable, precise measurements under such conditions ~ha l lenge the current state-of-the-art,.and as .inprovments are nade i n  instrunents and 
equipnent, i t  i s  important t o  benefit from themiti  a timely fashion. The qual i ty of ind iv idua l  research projects and ef fect ive experiments a t  
the major f a c i l i t i e s  depends on the ava i l ab i l i t y  o f  new state-of-the-art equipnent and instrunentation, and on replacement of older; obsolet- 
equipment. . . . 

. . 

11. A. Sumnary Table: Capital Equipnent 

' FY 1W4 . FY 1,W5~5- FY 1996 
Program Ac t i v i t y  Adjusted Adjusted Request . . S Change ----------- ----------- . *  ---------- ----------- 

Capi ta t  Equipnent.. ............................... t 43,544 S 39,056 ' S 56,973 S 17,917 ----------- ----------- ----------- ----------- 
Total; 'Capital Equ imnt  s : 43,544 s 39,056 .. s 56,973 i 1?,917 ----------- ---------- , =====-=== ., 

11. B. Laboratory and Fac i l i t y  Funding Table: Capital Equipnent 

~mes Lab .......................................... S 1,539 
Argonne National Lab (East) ......... ;. .... .1.... . 13,228 
Brookhaven National Lab ......................... 4,126 
Idaho National Engineering Lab .................. 255 
Lawrence Berkeley Lab ........ ................ 8,564 
Lawrence Livermore National Lab ................. 1,382 .................... Los Alamos National Labratory 1,550. ......... Oak Ridge National Lab'................. 5,681 
Pacif ic Northwest Lab ...................... :. .... 1,054 
Sandia National Laboratories .................... 2,202 
Stanford Linear Accelerator Center .............. 1,435 
A l l  Other ............................ ..,........ 2,528 

. . -----*----- 

Total, Capital Equipnent s 33.544 
. . 



111. Ac t i v i t y  Descriptions: (Neu 8A i n  thousands of dollars) 
. . /  

Program Ac t i v i t y  FY 1994 FY 1995~ FY' 1996 ---------.---------- --- - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . 

Capital Equipnent 

Capital ~ ~ u i p n e n t  Continued core equipnent funding a t  the 
FY. lW3 level: Emphasis c.ontinued i n  
areas which requireEs&H attention and 

. . i n  areas uhichhad high pr ior i ty -  i n  the 
'' research programs. Equipnent 

requirements a t  the wi jor  user . . 
facilities continued t o  be met. General 
purpdse equipnent r4uirements fo r  Ames. 
and ANL continued t o  be funded a t  the 
FY 1993 level. Acquisition o f  a f i e l d  
emission gun electron microscope, 
I'ocated a t  Lawrence Berkeley 

. Labqratory, u i t h  a point-to-point 
. ' resolution l i m i t  o f  about one Angst.ran 

(TEC - $1.5M). Continued support o f  
the High Perforence Cmputing at@ 
C k n i c a t i o n s  act iv i t ies.  . 

. . 

Continues core e q u i p n t  funding a t  ' 

s l i gh t l y  belou. theFY 1994 level. 
Enphssisui l l  continue i n  areas which 
require ESBH attention and i n  areas 
which have high pr ior i ty -  i n  the 
research programs. Basic equipnent 
requirerents a t  the major user 
f a c i l i t i e s  w i l l  continue t o  be met. 
General purpose equipnentrequirenents, 
for Amei and ANL u i l l con t inue  t o  be '  
funded at  tii? FYI994 level. Supports, 
research experiments, uorkstations. 
Small netuorking e q u i p n t ,  ~ . 
supercofiputer peripheral items and 
associated items i n  conjunction u i th  
the Higti Performance Carputing and' 
Conmnications act iv i t ies.  

. ~ . . 

Continues core w i p n e n t  funding a t  the 
FY 1995 level* Emphasis u i l l  continue 
i n  areas which require ES&H attention 
and i n  areas which have high p r i o r i t y  
i n  the research programs. Basic 

equipment requirements a t  the major. 
user f a c i l i t i e s  u i l l  be enhanced i n '  .' 

ordet to  exploit the,extraordinary 
capabil i f ies made possible-by these 
photon and -neutron sources. Additional 
beamlines w i l l  be provided a t  NSLS, 
SSRL,:ALS, HFBR and HF lR  t o  meet the . , 

growing demand for  x-rays and neutrons. 
Capi ta l  equipnent enhancements u i  1 I. be 

- ~ r o v i d e d  to  the Ames Materials. 
breparation center, the I l l i n o i s  center 
for Microanalysis of Materials, the 
DRNL shared i n s t r m n t a t i o n  program. 
and electron microscopy centers a t  LBL 
andLLNL. This request also includes 
an increase' of $3,358,000 for  the 6-7. 
GeV Synchrotron. Radiation Source. 
General purpose equipnent requirements 
for. Amesand ANL u i  I 1  continue t o  be 
fuded a t  the  FY 1995 Level. Continues 
support of the High Performance 
Cnpllting a ~ d  Camunications 
act iv i t ies.  Addit ional funds are also 
provided fo r  peripheral and test  
equjpnent to. support the operation of 
NERSC. This W g a t  ref lects a' one year 
s h i f t  of S2,000,000 froni operating 
eXDenSeS t o  caDital e a u i m t  to  
sllbport the a c h i s i t i d n  bf a 
disklarchival mass storage system at  
WERSC. 



111. Capital Equipnent (Cont'd): 
. . 

Program Act iv i ty FY 1994 FY 1W5 ' FY 1996 ....................................... ....................................... ....................................... 
Capital. Equipnent INVESTMENT: INVESTMENT: . INVESTMENT: 
(Cont'd) 

~un& were for  .the HPCC Funds are prbvided for continuation of . Funds are provided for  continuatipn'of 
act iv i t ies  included i n  the President's the HPCC act iv i t ies inc(uded in the the HPCC act iv i t ies  included in the ~, 
.FY 1,994 Economic Investnent Package,. President's-FY 1994 Ecorionic Investment Presideritls FY 1994 Economic Investment . . 

Package. , . . Package. 

------.-----.------------------------*-.---------------------------------------------.--------------.-------------------------.----------------- 
Capi ta t  Equipnent 

S 43,546 S 39.056 S 56,973 . . 
' . . ... ... 



I. Preface: Construction 

DEPARTMENT OF ENERGY 
FY 1996 CONGRESSIONAL BUDGET REWEST 

ENERGY SUPPLY, RESEARCH AND DEVELOPMENT 
(dollars i n  thousands) 

KEY A C T I V I T Y  SUMMARY 

BASIC ENERGY SCIENCES 

Construction i s  needed t o  srgport the research in each o f  the subprogram in the Basic ~t iergy Sciences program. Exprirnents'necessary i n  s-r 
of basic research require that state-of-the-art f a c i l i t i e s  be b u i l t  or existing f a c i l i t i e s  modified t o  m e t  unique research requirements. 
Reactors, radiation sources,.and.neutron sources. are among the expensive, but necessary, f a c i l i t i e s  required. The budget for the BES program, 
includes f u d i m o r  the construction and rnodification of these fac i l i t ies .  

11. A. Sunnary Table: Construction 

FY 1994 
Prwrsm Act iv i ty  Adjusted ............................................................. 

Construction ...................................... S 1.15.942 ........... 
total, Construction . . , t 115,942 ----------- 

11. B. Laboratory and Fac i l i t y  Fwding Table: Construction 

AIIIES Lab ......................................... O 810 
A r g m e  National Lab (East) ..................... 107.306 
Brookhaven National Lab .......................... 3.880 
Laurenc<Berkeley Lab ........................... 

~. 
1,806 

Oak Ridge National Lab ;...'... ................... ' . 582 ............. Sandia National LaMratories :...... 175 
Stanford Linear Accelerator Center .............: .j37 
A l l  Other ......................................... 646 ........... . . 

Total, construction S 115,942 ----------- ----------- 

FY 1995 
Adjusted ----------- 

t 70,379' ----------- 
t 70,379 
=========== 

FY 1996 
Request t Change ........... ----------- 

-S 24,383 t -45.996 ........... 
S 24,383 
---------A- 

t -45,996 
~ ----------- =========== 



. . .,. . . ~  
.~ . . . .  . 

Ill. A=t iv i ty  Descriptions:, ( N ~ C - B A  i n  thousands o f  dollays) 
. . 

FY 1994 FY. 1995 Program Act iv i ty .  FY 1996 ....................................... 
. . 

Construction . . 

Construct ion Provided necessary funds t o  continw.at 
the apprwed schedule a l l  projects 
underuay in FY 1993. 

EPACT: 

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

. . 
Provides necessary funds t o  continue a t  Provides necessary fu* t o  coi l t iwe 
the approved schedule a l l  projects construction o f  ttie 6-7 GeV Synchrotron 
underuay in FY 1.994. Radiation Swrca a t  the approved 

schedule. A l s o  provides for  General 
.Plant Projects a t  an increased Level. ' 

Xhe GPP fundingfor ANL w i l l  also 
support high p r i o r i t y  ES8H act iv i t ies  
ident i f ied  ir! the Deprtment's Five 
Year Plan. The Accelerator and Reactor 
Inproverents and Malif ications project 
has been increased t o  include upgrades 
o f  beamline instrunentation a t  NSLS, -. HFBR, HFIR, and ALS, and t o  provide for  
a neu spallation target for  the IPNS at  
ANL. Provides f,or continued funding t o  
complete ( i n  4 years) the c e s t i o n  

. .  . Research Faci l i ty ;  Phase I I. 

EPACT: EPACT: 

EPACT sect& 2203(a)(2)(c) "Supporting EPACT Section 2203(a)(Z)(c) "Supporting 
Research and Technical Analysis": Research and Technical Aylysis": 

provided funds fo; the const ru~ i ion of Provides funds for the construction of Provides funds for  the construction o f  
the 6-7 GeV Synchrotron Radiation the 6-7 GeV synchrotron Radiation the 6 -7  GeV synchrotron Radiation 
Source at.. the Argonne National Source a t  the Argonne National Source a t  the Argonne National 
Laboratory. ($103,814-) Laboratory. ($58,379) '. Laboratory. ($3,186) .~ 

INVESTMENT: INVESTMENT: . INVESTMENT: 

Provided funding fo r  advanced materials No act iv i ty.  , No act iv i ty.  
and processing ac t i v i t i es  included i n  
the President's FY 1994 Econanic 
lnvestrnent Package. 

Construct ion 
$ 115,942 S 70.379 

. . S 24,383 



DEPARTMENT OF ENERGY 
FY 1596 CONGRESSIONAL BUDGET REWEST 

ENERGY SUPPLY, RESEARCH AND DEVELOPMENT 
(dollars i n  thousands) 

KEY ACTIVITY SUMMARY 

I. Preface: Major User Fac i l i t ies  

MAJOR USER FACILITIES 

~~ . . 

ihe d j o r  f a c i l i t i e s  discussed belou are used t i  conduct forefront research.in,materiels, Chemi~t r~ ,  bi01-y, medicine, a n d i n  the applied 
sciences using high fluxes of neutrons or photons. JUse f a c i l i t i e s  are unique i n  their, a b i l i t y  t o  probe the structure and properties o f  
inportant energy related phenanena. I n  vieu of the unique character o f  these - faci l i t ies,  scientists f ran a l l  parts o f  the Nation travel t o  these 
f a c i l i t i e s  t o  conduct .their research, includimesearchers fran governent laboratories. industry, universities, and DOE contractors.. Nat imal 
c m i t t e e s  and D M  c m i t t e e s  have ident i f ied needs for advanced user f a c i l i t i e s i n  o rde r to  conduct leading edge research. Funds have been 
included for those f a c i l i t i e s  requiring Nuclear Regulatory C m i s s i o n  cert i f icates of cmpliance as directed by 10 CFR 170 and 171. This b-et 
request includes funds t o  enhance the operstions and t o  upgradethe fnajor scientif ic. f a c i l i t i e s  so the i r  unique capabi l i t ies can be m r e  f u l l y  
exploited so that m r e  user scient ists are served and Rore experiments are carried out. Jhis budget request. includes construction funding i n  
FY 1996 to  cmplete the construction of the 6-7 GeV Synchrotron Radiation Source and operating funds to  f i n i s h t h e  testing and cmiss ion ing  
leading up to  i n i t i a l  operation i n  FY 1597. This budget also includes construction funding i n  FY 1996, u i t h  project conpletion scheduled fo r  ' . 

FY 1599, for the Cornbustion Research Faci l i ty ,  Phase 11. S m r i i e d  b e l o u i s a  l i s t  of each of these fac i l i t ies ,  as u e l l a s  a description of the , 
ac t iv i t ies  underuay i n  FY 1594 and FY 1595 tb~provide, for  the i r  operatibn and maintenance. Funding far these f a c i l i t i e s  i s  included as part of. 
the budget request in the Materials Sciences and Chemical Sciences subprograms. . . c 
The National synchrotron Light Source (NSLS) e t  Brookhaven National ~aboratory i s  a unique user-oriented f a c i l i t y  for  advanced research u i t h  
synchrotron radiation. A t  NSLS a wide range of research techniques, are used by chemists, solid-state physicists, metallurgists, engineers am3 
biologists for basic and applied studies. This i s  a forefront, dedicated f a c i l i t y  uhich i s  usedfor vacuun u l t ra-v io le tand X-ray spectroscqy 
and X-ray scattering. This f a c i l i t y  nou serves over, 3,200 users per year. 

 he High Flux Been Reactor (HFBR) a t  Brookhaven National Labocatdry produces high f lu ineut ron bemi  w e d  for  research i n  a v a r i e t y o f  fields. 
Neutrons are used as probes by sol id-state physicists, chemists, a@ biologists. This 29 year old research reactor has been a pacesetting . . 
f a c i l i t y  and continues t o  be an inwortant researchtool. *en f u l l y  utilized,. t h i s  f a c i l i t y  serves nearly ~. 200 users per year. 

The Intense Pulsed Neutron Source (IPNS) a t  Argonne National Laboratory i s  a dedicated user f a c i l i t y  fo r  advanced research u i t h  pulsed neutrons 
serving the physics, materials, chwical, and l i f e  sciences research c m n i  t ies. About, 200 user scientists cwduct experiments each year. 

The High Flux. l iotope Reactor (.HFIR) a t  Oak Ridge National Laboratory i s  a mlt ipurpose reactor usid for  the production o f  isotopes, a i d  also 
used for materials sciences, nuclear chemistry, and radiation damage research. The isotopes are inportant t o  the research, medical, and 
industrial conrmnity. Wany,of these isotopes can only be pr-ed a t  the HFlR reactor. Uhen f u l l y  u t i l i z e d  about.200 users are involved u i t h  
research a t  the fac i l i t y .  The Radlochemical Engineering Developnent Center i s  a conpanion f a c i l i t y  t o  the H F ~ R  and was b u i l t  t o  recover the , 
transuraniun elements f r y  irradiated targets f r? the reactor. . . 

The stanford Synchrotron Radiation Labobatory (SSRL) a t  Stanford University i s  a national f a c i l i t y  fu,nd@ t o  permit the u t i l i z a t i o n  of 
synchrotron radiation fo r  basic and applied research i n  qhemistry, physics, biology, and rneterials sciences. This f a c i r i t y  becane independent o f  
the operation of the High Energy Physics e lezron injector for the f i r s t  time i n  1993 and has provided s ign i f icant ly  inproved service t o  the 
users. Uhen f u l l y  u t i l i zed  about 600 users are involved i n  research a t  the fac i l i ty .  Ui th s& neu beenlines being canni~~ioned, especially fo r  
structural biology, increased sc ient i f i c  ac t i v i t y  i s  expected. 

The Manuel Lujan, Jr., Neutron Scattering Center (ULNSC) (formerly LANSCE) a t  the Los Alamos National Laboratory uas being shut dom i n  FY 1594 
because Los Alanos Meson Physics Fac i l i t y  operations were being terminated; therefore, no FY 1595 funding uas requested for  th i s  fac i l i t y .  



I. Major User Fac i l i t i es  (Contad) 
, ,  

However, &cause LAMPF operations u i l l  de Suppbrted by ~efense Programs ;n FY 1996, i t  has been decided that the ManuelLujan. Jrr Neutron 
Scattering Center w i l l  restore pa r t i a l  operations i n  FY 1996 u i t h  the proton &ams being provided t o  the neutron spallation source.. 

. . .  

The Combustion desearch ~ a c i l i t y  (CRF) a t  Sandia National Laboratories, Livermre provides a unique capabil i ty t o  outside users from industry, 
university, and laboratory scientists f o r  combustion researck. The focus of the Laboratory i s  on laser 'diagnostics.of-cornbustion systems, but a 
var iety of burner systelns and special f a c i l i t i e s  are available, including. those,for research on coal cambustion and internal combustion engines. 
About 30 experiments involvirig about 60 sc ient is ts  are expected to' be operational i n  F Y  1996. . . 

. . 
The Advanced Light SoljrceAALS) a t  Lawrence Berkeley.Caboratory, previous!y called the 1-2 &V Synchrotron Radiation.Source, i s  a' t h i r d  
generation synchrotron radiation f a c i l i t y  fo r  intense beams of l i gh t  i n  the UV and soft x-ray regions o f  the spectrun. Research w i l l  include 
atolnic and mlecular structure, corroSion, surface phenmna, chemical dynamics, imaging of biological structures; ?ray Lithbgraphy, and . '' 
catalysis. Operation o f  the user program a t  the ALS began in the Last quarter o f  FY 1993 and has demonstrated extraordinary capabi l i t ies i n  
FY'l994. 

i he  6-7 GeV Synchrotron Radiation Source (also knoun as the Advanced Photon Source (APS)) a t  ArgonneNational Uboratory w i l l  be in  i t s  f ina l  . 
year as a construction pro jec t .  Operating funds sre requested for  the f i na l  stages of comnissioning Leading up t o  the i n i t i a l .  olieration of th i s  

. . : world-class fac i l i t y .  . . .  , . 
.. 

. . 
11. A. S m r y  Table: Major User Fac i l i t ies  . . . . 

FY 1994 FY 1995 F I  1596' - , . , 

program ~ c t i v i t y  Adjust& Adjusted, . . Request d cha"ge ----------- , ----------- ----------- . -----  6 ----- 
National Synchrotron ~ i i h t  Source...:... ......... S 23,377 8 23,491 8 27,818 S 4,327 
High FLUX Beam Reactor ........................... 21,728 21,100. .i4,863 3,763 
Intense Pulsed Neutron Source .................... 6,843 . . 6,800 11,335 4,535 
High Flux Isotope Reactor... .......... '. ......., ;. 25,414 . , ' 24,248 28,080 ' 3,832 
Radiochemical Engineering Developnent Center.. ... 7,469. , 7,070 7.549.. 479 
Stanford Slllchrotron Radiation Laboratory. ........ , - 13,329. 13,427 . . 18,398 4,971. 
Manuel Lujan, Jr. Neutron Scattering Center...... 2,052 '. 0 - 6,970 6,970 
Curbustion Research Faci Lity.. ................... 4,171 4,171 4,592 421 
Advanced Light Source.. ............... .; ......... 21,825 21,200 : 29,915 8,715' 
-6-7 GeV Synchrotron Radiation Source.... ........... 52,380 64,900 ' 82,520 17,620 ............................... Undesignat ed... ;... . . 0 1,304 0 .  -1,304 

---;-A&---- ............ . - - - -. - - - - - - . . ----------- 
Total, Major User Fac i l i t i es  . 0 178,588 . 8 187,711 ' 8 242,040 - S  54.329 

========== =========== '==G======= =========== 

. . .  I .  B ~ a b o r i t o r y  and Fac i l i t y  ~ k d i n g  Table: Major User Fac i l i t ies  
. . 

A l l  Other .................. ; .................... S 178,588 . . .  . ... s 147,711 8 242.040 s 54,329 
d....... ::--------- ----------- - - - - - & - - - - -  

Total, Major User Fac i l i t ies  8 .  178,588 $ 187,711 B ' 242.04'0 ----------- r 54,329 
=S=EDIII.C.. ----------- ----------- ----------- ----------- 



111. Act iv i ty  ~escr ip t ionk:  (Neu BA i n  thousands of dol lars)  
. , 

Program Ac t i v i t y  FY 9994 FY 1995 -----------.-.----.-------------------- -.-.----------------------------------. 

Major User 
Fac i l i t i es  

National Synchrotron Continued operations u i t h  an increase Continue operations s t  approximately 
Light Soutce t o  support a larger number of users. the FY 1994 level. Begin operation of 

Provided upgrades i n  experimental small gap undulator and begin 
systems. construction of e l l i p t i c a l l y  polarized 

wiggler. 

High Flux Beam Continued operations with an increase 
Reactor t o  support s larger number of users. 

, . 

intense pulsed Enhanced iijerations 15 additional 
Neutron Source weeks) with an increase t o  support8 

Larger nunber of users. 

High Flux Isotope Continued operations a t  FY 1993 level 
Reactor u i t h  f u l l  at tent ion given t o  ES8H 

upgrades. 

Radiochemical Continued operations a t  approximately 
Engineering the FY 1994 level with f u l l  at tent ion 
Developnent Center given t o  ES&H upgrades. 

Increased funding u i  11 support enhanced 
operations with major iristrunentation 
upgrades to  make better use o f  the 
x-ray beam. 

i7;818 5 23,491 

Continue operations a t  approximately Increased funding w i l l  support a 60% 
the FY 1994 Level. Continue thermal increase i n  operating time and u i l l  
hydraulic tests for 60 megawatt . enable many more experimnts, serving 

. . 
operation. lrnprove powder many m r e  users. 
diffractaneter and neutron 
re f  lectaneter. 

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

Continues operations a t  approximately 
the FY 1994 level with f u l l  attention 
given to  ES&H upgrades and spent fuel 
cask issues. 

Continues operations at approximately 
the FY 1994 level with f u l l  attention 
given to  ES&H upgrades. 

5 7,070 

Increased funding w i l l  support a 100% 
increase i n  operating time to  support a 
rmch larger and grouing user 
population. 

Increasqi funding u i l l  support a 50% 
increase i n  operating time, enabling 
more experiments, serving more users. 

Continues operations a t  approximately 
the FY 1995 level u i t h  f u l l  at tent ion 
given to  ES&H upgrades. 



I l t .  Major User Fac i l i t ies  (Contad): 
. . 

Program Act iv i ty  FY 1994 ' . FY .1W5 . .. FY 1596 
- - - - - - - - - - -> - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -*------ - - - - - - - - -  . ...................................... -------------------------.---*--------- . . 

Stanford Synchrotron Continued ope>ations a t  Improvements t o  the SPEAR r ing 
Radiation Laboratory, FY 1993 level tapproximtely 6 nmnths in i t i a ted  in FY- 1994 w i l l  be completed. 

fo r  users). lnprovenients t o  the SPEAR Operation of the SPEAR r ing  w i l l  
r ing  w i l l  be ' in i t iated. continue a t  approximately the FY 1594 

level.. 
. . 

. . 
S 13,329 S 13,427 

Manuel ~ u j i n ,  Jr. Funds provided in.FY 1994 for  shutdown. . No act iv i ty.  
Neutron Scattering were used t o  prepare 'the f a c i l i t y  fo r  
Center potential future use, upgrade, or 

shutdoun; e.g., inventory of assets, 
surveys o f  contaminated structures, 
etc. I f  a decision i s  made i n  the. 
future not t o  operate th i s  fac i l i ty ,  
the FY 1594 ef for ts uould ease f a c i l i t y  
shutdown. 

. S 2,052 . S 0 

Cntxlst ion Research Continued operations a t  the FY 1993 Continues operations at.approximately 
Fac i l i t y  Level. St.rengthened progrms in  the FY 1994 level.. Provides additional 

chemical k inet ics and dynamits t o  - capabil i ty in  cntxlstion.related 
accumylate inore users. chemicill dynmics and kinet ics a t  the 

CRF t o  accotnnodate Inore users froin 
industr ia l  laboratories.. 

Increased funding w i l l  allow an 
increase-in +rating t ine-close t o  
loo%! providing r e l i e f  t o  user dcand. 
Conttnued irnprovements w i  ll be made i n  
SPEAR as an SR source. 

. . 

Due t&OSOefense Programs support o f  
LAMPF inFY 1996, LANSCE operations are 
restored. 

Increased funding w i l l  allow operations 
t o  be enhanced t o  accotnnodate m r e  
users. 

A.&anced Light Provided support for f i r s t  f u l l  year. o f  . Continues operation of the Advanced ' lncreased'funding w i l l  support enhanded 
Source operation o f  the ~dvariced Light'  Source. Lightsource a t  approximately the. operation of the Advanced. Lighr Source 

FY 1994 level. . . .. uhich w i l t  a l \ w  f u l l  u t i l i za t ion.o f  
existing beamlines. , , ' 



. . 
111. Major user Faci l i t ies (Contad): . . 

. I  
Progrm Act iv i ty  FV 19% FY 1995 f V  199i . .. . .....i-:*-------*.-- - - - . - - - . - - - - - - - - - - L - ; - - - - - - - - _ - - - - - - L -  .--------------__i---------------------- , 

6-7 GeV synchrotron continued research a* developnt,  Continues research and d e v e l o k t  and. 'continues advanced.cnnissioning of the'. 
Radiation Source camnissioning and testing of conpMlents testing of conponentsuith increases storage ring, the insertion devices and , , ,  ' 

u i th  imreases t o  accelerate RBD needed needed t o  begin cannissioning of the several beamlines leading in to  the 
t o  support construction of. the 6-7 GeV storage ring. j n i t i a l  operating phase O f  th is  . . . 
synchrotron Radiation Source. 

. . 
' . . fac i l i ty .  . . 

. . 
. , . . 

' S  52,380 S 64,900 . . S 82,520 
. . 

Undesignated No activity. Funds for i a j d r  User facli i t ies; thfs.  . Yo activity. - 
reduced at the appropriatim . . 

. ~. Levelas a share of pr ior  year balance 
reduction. 

S 0 . ~ 1 , 3 0 C .  S 0 

._________-______..--------------------z--------.-.---**------.-------.-.,----------------------------------.-.--------------------------------- 
. . 

Major User . . 
. S 178,588 Facikities . ~ S 187,711 S 242,040 

._______________.._------*--------------------------------------------------------*-------------- .--~--------~---------------------------------  
, . 

. . . . 

. . 

. . 



DEPARTMENT OF ENERGY 
FY 1996 CONGRESSIONAL BUDGET REWEST 

(Changes fro. FY 1$95 Congressional Budget,Reqwst are denoted with 8 vert ical  Line in l e f t  margin.) 

ENERGY SUPPLY RESEARCH AND OEVELOP~ENT 
- .  (Tabular dol lars i n  thousands.. Narrative . . dol lars in whole dol1ars.j . - 

. . 

v A. Construction Funded Project sunnary 

1. 
. . Previous FY 1 ~ 4 .  

Proiect No. Proiect T i t l e  - JLpprwriated Appropriated 
. . 

TEC 
. . 

GPE-400 General Plant Projects S - - - - 7 ;  S ----- d; 4,%1 

96-E-305 Accelerator and ~ e a c t o r  lnprovemeirts, 12,883 0 ' 0  
and Modifications, various locations 

95-E-305 Accelerator and Reactor ~nprov-ts 7,500 o o 
and Modifications, various Locations 

94-E-305 Accelerator and Reactor Inprovements 
and Modifications, various locations - 7.277 0 7.277 - .  Subtotal, AIP XXX ' - XXX 7,277 

FY 1995 FY 1996 Unappropriated 
' ~ w r w r i k t e d '  Reduest Balance 

. . 
89-R-402 6-7 GeV Synchrotron ~ a d i a t i o n  Source, 

Arsorme National Laboratorv 467.178 3 0 1 . ~  103.814 58.379 3.186 0 
87-R-405 conbustion Research ~ a c i l i t y ,  Phase 11, 

Sandia National Laboratory, Livernpre 26.800 4 300 0 0 ‘2.000 20.000 
Subtotal, Line Item Projects XXX , XXX 103.814 58.379 5.186 20.000 

Subtotal, Basic Energy sciences XXX XXX 115,942 70,379 24,383 20,000 

Adjustment for  use of pr ior  year balances xxx XXX Q . - 3.800 0 0 

Total, Basic Energy Sciences . . $ XXX S XXX S 115,942 ' S 66,579 . . S 24,383 t 20.000 

Does not exclude general reduction for use of p r io r  year balances of i1,000,000. 

Ooes not exclude general reduction for  use of p r io r  year balances of $2,800,000.. 



IV .  0. Construction Funded Project ~ e s c r i ~ t i v e  S m r y  

1. Project T i t l e  and Location: Project CPE-&OO General Plant Projects TEC: S 6,314 
Various Locatiqns TPC: S 6,314 

Start Date: 2nd Q t r .  FY 1996 Cay le t ion Date: 4 t h  Qtr. FY 1997 
. . 

2. Financial Schedule (Federal Funds): 
costs 

Fiscal Year Oblisations Fr FY.1997 ~ ~ ' 1 9 9 8 .  

Prior Year Projects XXXX)c . . 5,443 3,081 0 0 0 
1994 P r ~ j e c t s  4,851 85 1 1,259 2,342 399 . -  0 
1995 Projects 3,500 0 ~ 700 . 1,400 1,400 0 
19% Projects 6,314 0 0 1,262 : 2,526 

. . 
2,526 

3. Narrative: This project i s  required to  provid@'for minor hew construction, other capital alterations-and additl'ins, and for  buildings and u t i l i t y  
systems. Where applicable, the request also includes the cost of instal led capital equi'pment integral t o  a subproject.. Funding of th i s  type i s  
essential for maintaining the productivity and usefulness of Department-ouned fac i l i t ies .  Since it i s  d i f f i c u l t  t o  deta i l  t h i s  type of project i n  
advance, a continuing evaluation o f  requiremnts and p r i o r i t i e s  m y  be expected fo resu l t  i n  additions, deletions, and changes i n  the currently planned 
subprojects. The FY, 1996 GPP funding for,Argonne National Laboratory w i l l  also support high priority.ES&H ac t i v f t i es  i d e n t i f i e d i n  theDepartment's 
Five Year Plan. 

The currently estimated d is t r ibut ion of FY 1996 funds by o f f i ce  i s  as follous: . . .  , Ames Laboratory ................................................................................ $ 550 ................................................................... Argonne National Laboratory. 5,369 , ...................................... ............................ Notre Dane Radiation Laboratory ; 25 
Sandia National Laboratories.... ........................ > ................... i.................. 105. ............... ........................................ Stanford Linear Accelerator Center (SSRL) ; 265 .............................................................................. Total project cost 

FY 1996 General Plant projects (GPP) are misceilaneous minor new constrdctionprojects of a gene& nature.' The t o t a l  estimated costs of each w i l l  not 
exceed S2.000.000. Funding o f  th i s  type i s  essential for maintaining the productivity and usefulness of Depactment-ouned f a c i l i t i e *  and i n  meeting i t s  
requirement for safe end re l iab le  f a c i l i t i e s  operation. 

. . . 
4. Total Project Funding (RA): 

Prior FY 1996 
Years FY 1994 FY 1995 g/ Rwuest 

construction S E  $4.851 4 6,314 

a1 Does not exclude generat reduction for use of pr ior  year balances of $1,000,000. - 



. 
IV. 'B. ConStruction Funded Project Descrlprlve Surrnsry 

1. Project T i t l e  and Location: Project 96-E-305 Accelerator and Reactor 1nprovements TEC: $12,883 
and M a i f  icatlons, Various Locations' , TPC: $12,883 

Start Date: 3rd Qtr. FY 1996 Conpletion Date: 3rd Qtr. FY 1998 

2. Financial Schedule (Federal ~unbs): 

Fiscal rear AwroDriation Obliaations - Costs 

3. ~ a ~ r a t i v e :  This project provides fo r  additions and d i f i c a t i o n s  to  acceleratdr and reactor f a i i l i t i i s ,  kith are supported by the.Basic Energy . Sciences program. Since program p r i o r i t i e s  and needs change, the projects described belou indicate the nwst l i k e l y  projects t b  be funded. A continuing 
evaluation, however, i s  necessary t o  ensure that those projects u i t h  the greatest productivity are funded. THO projects a t  the Brookhaven National 
Laboratory are requested, t o  incorporate i n p r o v e n t s  a t  t he  High Flux B e e  Reactor and the National ,Synchrotron Light Source, one project i s  requested 
for f a c i l i t y  i.r#rovements a t  the Stanford Synchrotron Radiation Laboratory, one project i s  requested a t  the Oak Ridge National Laboratory fo r  - 

- improvents t o  the Hish Flux isotope Reactor, oneproject a t  Laurence Berkeley Laboratory i s  requested fo r  inproverwnts a t  the Advanced Light Source, 
one project i s  requested a t  Argonne National Laboratory for  improvements t o  the Intense Pulsed Neutron Source, and one p r o j w t  i s  requested for 
jwprovements a t  the Kansas State University, Ion Col l is ion Physics Facil i ty. . , 

'> . . . . . . 
.The f o l l o ~ i n g  are the projected i t ens  of york t o  be performed at  the var ious~locat ion~.  Since needs and p r io r i t i es  hay change, 'other p r o j e c t s m y b s  
substituted for the exanples Listed belou, and some of these nay be located onnon-Govermp-ot ouned property.> 

a beamline, ins ta l la t ion of a Spherical Grating Honochrornater, and uater system inprovemnts, and major upgrades for several beamlines t o  replace 10- 
year o ld  capabilities. 

- .  
Hish Flux Beam Reactor 
Several reactor additions and inprovetrents are necessary t o  ensure the continued safe andrel iable operation of t h i s  fac i l i ty .  ~ p e c i f i c a l l y  in FY 1996, 
several projects are proposed including: - Safety System I n s t r m n t a t i o n  Upgrade, c o n f i m n t  Atnbsphere Senpljng, Reactor Vessel periscope Replacenent, 
and H-8 Spectr.meter Improvmfs,  and.upgrades for several beamlines t o  enable users t o  collect. more data; ' . 

. . 

Stanford S chrotron Radiation Laboretor 
Provides f g  inprovements t o  the Stanfor: Synchrotron ~ a d i a t i i n  Laboratory necessary t o  Mt changing research act iv i t ies  de ruay .  The capabi l i t ies a t  
t h i s  laboratory are an essential Mrt of  several BES research efforts, and. t o  meet these unique requirements, d i f i c a t i o n s  and inprotentents are 
necessarv. During the FY 1993-FY 1995 wriod. a SPEAR o rb i t  s tab i l i za t ion oroaram m i l l  have'imroved the'overall  wrforrnance o f t h e  storage rim. In 
FY 1996 i t  isproposed that the r i ng  b e ' d i f i e d  such that electron in ject ion can be acconplished at. the r ing operating energy of. 3 GeV. 

- 
. . 

orders and applicable standards, codes and reguiations. This project u i i l  also provide for  sum upgrading of beamline instrunentation. 
. . . . 



. . . , 
~dvanced L i  h t  Source 
This aCcele;afor and reactor inprovment and modification project would provide 'for the d e v e l o p n t  of. an, innovative insertion device i n  the Light 
Source storage r ing la t t i ce  i n  order t o  extend the generation of high-flux, high-brightness x-rays to  photon energies up to  st least 30 keV. This 
project w i l l  also proyide for the beamline i n s t r w n t a t i o n  to  ! t i l i re  the insertion device. - . 

. . . . , . 
Kansas ~ t a t i ~ n i v e r s i t  . Ion Col l is ion Phvsics Faci l i t  
This project w i l l  provyde a.closed Loop Liquid nitroge; sy6tem t o  replace the batch f i l l e d  system now In use. The Liquidnitrogen conpressor- . . .. 

refr igerator system w i l l  allow the-production of l i qu id  nitrogen for cooling of the J.R. Macdonald Laboratory syperconducting LINK and other peripheral 
systems. This project w i l l  also provide s neu confrol switchyard for a more e f f i d e n t  operation t o  allow for  hlgher,yields, improved duty, cycle, and 
quick beam identif ication. , . 

. . 

intense Pulsed ~ e u t r o n  Source 
This project w i l l  provide fqr a new spallation target t o  increase . . the neutron f l ux  available to  users. 

. . . . 
4. Total Project Funding (BA): ' . 

FY 199i  , . . . . Reauest ' .  . . 
, .  . 

construction . ~ $12,883 ;. ~. 



IV .  B. Construction Funded Project Descriptive Sunnary 

1 .  Project T i t l e  and Location: Project 89-R-402 6-7 GeV Synchrotron Radiation Source TEC: $467.178 
Argonne National Labratory TPC: b811.922 ,, 

Argonne, I l l i n o i s  

Start Date: 3rd Q t r .  FY 1990 Completion Date: 1st Qtr. FY 1997 

2.  Financial Schedule (Federal Funds): 

Fiscal Year 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 

Amro~r ia ted  Ad iustments Obliaations 

$ 6,000 $ 0 S 6,000 
40,000 - 540 39,440 
70,000 - 408 _b/ 69,592 
90,360 0 90,360 

110,407 -14,000 y 96,407 
107,000 - 3,186 # 103,814 
58,379 0 58,379 
3,186 0 3,186 

costs 

. . ,  
l Reflects sequestration o f  funds for  FY 1990. 
b l  Appl icat ionofapor t ionof theFY1991genera l redust ionofb4. l i1 .000 ,  - 
l Application of a port ion of the FY 1993 p c o g r a h t i c  general reduction of $49,000,000. 

Reflects rescission o f  funds for FY 1994. 

3. Narrative: Argonne National Laboratory i s  constructing a new-$eneration 6-7 GeV synchrotron radiation source. This f a c i l i t y  i s  important fpr the 
Department's research program and w i l l  serve as a national resource for the conduct of research by industry, gdvermnt, and university scientists. 
This f a c i l i t y  w i l l  produce unprecedentedly b r i l l i a n t  x-ray beams t o  serve the research needs of v i r t u a l l y a l l  scient i f ic  discipl ines and many 
technological fields, e.g., physics, chemistry, materials and surface science; biology, and medicine. Users w i l l  include scientists, engineers, and 
graduate students frm universities, industry, and research laboratories throughout theuni ted States. 

The f a c i l i t y  as currentiy envisaged w i l l  consist of a Large storage r ing containing as many 'as 34 insert ion devices t o  give intense beams of hard x- 
rays. The in ject ion and booster systems w i l l  be designed to  in ject  positrons in to  the storage r ing at the design energy of 7 GeV. Beam currents as 
high as 100 millianperes and l i fet imes of a t  least 10 hours are anticipated. Most inportantly, the lowest possible beam emittance w i l l  be sought to  
give the highest br i l l iance x-ray source by a factor of 10,000 over any i n  existence. This f a c i l i t y  w i l l  impact heavily on the f ie lds of physics, 
materials, chemistry,. biology and medicine, and many technologies.. Determination of. bulk and surface structure w i l l  be performed with greater,. 
resolution and accuracy. Microprobe characterization w i l l  allow impurity detection i n  !he parts-per b i l l i o n  range. The high br i l l iance w i l l  make 
possible inelast ic x-ray scattering which i s  an essential ly unexplored f ie ld.  Investigating time-dependent phenomena in  biological  membranes and 
i n  photosynthetic processes w i l l  be possible, as w i l l  observing the motion of atms i n  protein systems. Angiography and analysis o f  tmr diseases w i l l  
be advanced through non-invasive and very fast  x-ray diagnostics without, or with the minimal use of, dyes or drugs. Topography w i l l  be extended t o  
time-resolved Studies of p last ic deformation and fracture. A l l  o f  these investigations are made possible by the photon energy, time-structure, 
intensity, and unusual br i l l iance o f  the radiation source. Other experimnfs important to  national security needs would also be undertaken. 

Total Project Funding (BA): 

Pr ior  FY 1996 
Years FY 1994 FY 19% Request To Canplete 

Construction 8301.799 8103.814 858,379 $3,186 $ 0 
Capital ,Equipment 15;800 5,662 3,900 ' 7,258 0 
Operating Expenses 105.022 52,380 64,900 82,920 7,322 



IV .  8. Construction Funded Project Descriptive Sumnary 

1. Project T i t l e  and Location: Project 87'R-405 Combusf ion Research Facil i ty, 
Sandia National Laboratories 
Livermore, California . . 

s tar t  Date: 4th otr .  FY 1988 cornpietion Date: 4th atr .  FY 1999 , , -  

2. Financial Schedule, (Federal Funds): 

. , 

. . 

Phase 11 . . TEC: $ 26,800 
TPC: ' $ 30,020 

. . 

. . 
. . 

costs Fiscal Year Aoerouriated Obligations 

3. Narratjve: .Sandis Natibnal Laboratorjes, ~ i v e r n i r e  (SNLIL) i s  constructing an addit ionof approximately 32,390 square feet to  the existing 51,100 
square-foot mult ibuilding CRF f a c i l i t y  (Project No. 78-13-8. TEC $9.4 mi l l ion) at SNL/L. Phase I 1  u i l l  add 21,200 square feet  t o  the.existing 
16,400 square-foot laboratory building and 11,100 squarefeet t o  the existing 25,000 square-foot o f f ice  building. This project w i l l  add v i t a l l y  
needed capacity and important new capabi l i t ies to  the Combustion research resources that can adequately deal with the c r i t i c a l  needs of the 1990s. 
During the past 10 years, the number of scientists who v i s i t  CFR t o  part icipate i n  researchhas almost t r ip led,  conpletely sbturating CRF, Phase 
I fac i l i t i es .  To accmplish th is  goal requires theaddit ion of 4 new labocatory wing that emphasizes centralized next-generation laser diagnostic 
f a c i l i t i e s  and special ly designed laboratories not avai lable i n  CRF Phase I. . . . . 

The project has been delayed due to  severe budget constraints during FY 1989 through FY 1995. The appropriations total ing $4.8 m i l l i on  ( n  FY 1987 
and FY 1988 were used for s i t e  preparation and design and construction o f  the shel l  of the,laboratory building addition. The appropriations i n  
FY 1996-FY 1999 w i l l  cornplete the batance of the project. . . 

The overall scope of th isproject  i s  the doubling b f  space available for  experiments. Equipnent funds are required for a neucentral laser s y s t k  
and special purpose Laboratory equipnent. A mcdest enlargaxnt o f  the o f f i ce  building i s  included to  house the rapidly increasing population 
of v is i t ing  scientists. These enhancements u i l l  consolidate the combustion-related resources a t  a single s i te  readily accessible to  v i s i t i ng  
scientists. , . , 

4. Total ~ r d j e c t  Funding (84): 
. . 

Pr ior  F Y  1%. 
Years :. To C m l e t e  

Construct ion 84,800 $ 2,000 J20;OOO 
. ' , Capital Equipnent 0 0 2,000 

Operating Expenses 220 , ' 0 1,000 
. . 

. . 

. . 

i . . 




