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OEPARTKNT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIONAL BUDGET REQUESI 

SUMARY OF ESTIMATES BY APPROPRlATlONS 

BUDGET AUTHORITY 

Appropriations Before The Energy 
and Water Oevelopnent Subcomnittees: 

Energy Supply Research and 
Development ...................... 

Uranium Enrichment ................ 
General Science and Research ...... 
A t m i c  Energy Defense A c t i v i t i e s  .. 
Departmental Administration ....... 
Alaska Power Administration ....... 
Bonneville Power Administration ... 
Southeastern Power Administration . 
Southeastern .Continuing Fund .... 
Southwestern Power Administration . 
Western Area Power Administrai:ion . 
Yestern Area Power Emergency Fund . 
Federal Energy Regulatory 
Conmission ....................... 

Nuclear Uaste Fund ................ 
Geothermal Resources Oevelopmant 
Fund ............................. 

Subtotal. Appropriations Before the 
Energy and Water Oevelopnent. 

Subcani ttees .............,..... 

IN THOUSANOS OF WLLARS 

FY 1986 FY 1987 
Actual Estimate 

8A BA 

S1.701.351 $1,254,131 

1,549.015 1.210.400 

659,059 719.517 

7.292.405 7,481,852 

235.676 139,509 

3.245 2.881 

404.329 327.659 

--- 19,647 

4.028 ---
29,180 25.337 

195,842 240.309 

147 225 

45.107 -3,465 

499,037 499,000 

69 72 

$12,618,490 $11,917,074 



DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CDNGRESSlDNAL BUDGET REQUEST 

SUWRY OF ESTlPlRTES BY APPROPRIATIONS 

BUDGET AUTHORITY IN THOUSANDS OF DOLLAR 

FY 1986 
Actual 

BA 
Appropriations Before In te r io r  

and Related Agencies Subcomnittees: 

Al ternat ive Fuels Production ....... f 2,775 

Clean Coal Technology .............. ---
Fossi l  Energy Research and 
Development ....................... 309.389 

Naval Petroleum and O i l  Shale 
Reserves .......................... 13.002 

Energy Conservation ................ 426.187 

Energy Regulation .................. 23.423 

Emergency Preparedness ............. 5.750 

Strategic Petroleum Reserve ........ 107,533 

Energy Information Ac t i v i t i es  ...... 57.724 

Subtotal, I n t e r i o r  and Related 
Agencies Subcomni ttees ........... 945,783 

Subtotal, Energy and Water 
Development Subcomi ttees ......... 12,618.490 

Subtotal. Department of Energy ..... 13,564,273 

Permanent - Inde f in i te  Appropriations: 

Paynents t o  States ................. 629 

Total, Department of Energy ........ $13,564,902 

FY 1987 
Estimate 

BA 
Request 

B A 

1 ---
---

251.402 

122.177 

149.679 

23.400 

6,044 

147.433 

60.301 

760.436 

11.917.074 

12,677.510 

705 

$12,678,215 



DEPARTMENT OF ENERGY 
FY 1988 COllGRESSIONAL STAFFING REQUEST 

TCTAL WORK FORCE 

FYI986 
FTE 

USAGE 

FYI987 
-FY86 

FYI987 
CONGR 

REQ 

FYI988  
-FY87 

FY I988  
CONGR 

REQ 

ENERGY & WATER SUBCOMMITTEE 
HEADUUARTERS 
FIELD 

SUBCOMMITTEE TOTAL 

INTERIOR SUBCOMMITTEE 
HEADQUARTERS 
FIELD 

SUBCOMMITTEE TOTAL 

GRAND TOTAL 

ADJUSTBENT 

ADJUSTED TOTAL 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL STAFFING REQUEST 
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ENERGY SUPPLY, RESEARCH AND DEVELOPMENT 
ACTIVITIES 

( I n c l u d i n g  T r a n s f e r  o f  Funds) 

Fo r  expenses o f  t h e  Department o f  Energy a c t i v i t i e s  i n c l u d i n g  t h e  purchase, c o n s t r u c t i o n  
and a c q u i s i t i o n  o f  p l a n t  and c a p i t a l  equipment and o t h e r  expenses i n c i d e n t a l  t h e r e t o  necessary  
f o r  energy supp ly ,  r e s e a r c h  and development a c t i v i t i e s ,  and o t h e r  a c t i v i t i e s  i n  c a r r y i n g  o u t  
t h e  purposes o f  t h e  Department o f  Energy O r g a n i z a t i o n  Ac t  ( P u b l i c  Law 95-91), i n c l u d i n g  t h e  
a c q u i s i t i o n  o r  condemnation o f  any r e a l  p r o p e r t y  o r  any f a c i l i t y  o r  f o r  p l a n t  o r  f a c i l i t y  
a c q u i s i t i o n ,  c o n s t r u c t i o n ,  o r  expansion;  purchase o f  passenger motor  v e h i c l e s  ( n o t  t o  exceed 
[ I 8 1  21  f o r  rep lacement  o n l y ) ,  C$1,347,048,000,1 $1,909,710,000, t o  rema in  a v a i l a b l e  u n t i l  
expended; [ i n  a d d i t i o n  $684,158,000 s h a l l  be d e r i v e d  b y  t r a n s f e r  f r o m  Uranium Supp ly  and 
Enr ichment  A c t i v i t i e s  p r o v i d e d  i n  p r i o r  yea rs  and s h a l l  be a v a i l a b l e  u n t i l  expended; and o f  
wh ich $84,100,000 which s h a l l  be a v a i l a b l e  o n l y  f o r  t h e  Center f o r  New I n d u s t r i a l  M a t e r i a l s ;  
t h e  Center f o r  New I n d u s t r i a l  M a t e r i a l s ;  t h e  Center  f o r  Nuc lea r  Imaging Research; t h e  Energy 
Research Complex; S a i n t  C h r i s t o p h e r ' s  H o s p i t a l  f o r  C h i l d r e n  - Energy Demonst ra t ion  P r o j e c t ;  
Center  f o r  E x c e l l e n c e  i n  Educa t ion  - Energy U t i l i z a t i o n  Performance P r o j e c t ;  t h e  I n s t i t u t e  o f  
Nuc lea r  Medic ine;  t h e  Advanced Sc ience  Center;  t h e  Center f o r  Sc ience and Eng ineer ing ;  and 
f u n d s  p r o v i d e d  f o r  byp roduc ts  u t i l i z a t i o n  a c t i v i t i e s  s h a l l  be a v a i l a b l e  o n l y  f o r  t h e  f o l l o w i n g  
r e g i o n a l  p r o j e c t s :  F l o r i d a  Department o f  A g r i c u l t u r e  and Consumer Serv i ces ;  Hawai i  Department 
o f  P l a n n i n g  and Economic Development; Iowa S t a t e  U n i v e r s i t y ;  Oklahoma, Red-Ark Develoment 
A u t h o r i t y ;  Washington, P o r t  o f  Pasco; S t a t e  o f  A laska. ]  (Energy and Water Development 
A p p r o p r i a t i o n s  Act ,  1987 as i n c l u d e d  i n  P u b l i c  Laws 99-500 and 99-591, s e c t i o n  101(e) , )  and i n  
a d d i t i o n ,  as a u t h o r i t i e s  b y  s e c t i o n  201 o f  P u b l i c  Law 95-238 and n o t w i t h s t a n d i n g  3 1  U.S.C. 
3302, revenues r e c e i v e d  as user  f e e s  f o r  use o f  t h e  L i q u i f i e d  Gaseous F u e l s  S p i l l  T e s t  
F a c i l i t y  i n  F i s c a l  Year 1988 s h a l l  be r e t a i n e d  and used t o  p r o v i d e  t o x i c  and f lammable  s p i l l  
t e s t  f a c i l i t i e s  and a c t i v i t i e s .  

E x p l a n a t i o n  o f  Change 

D e l e t e s  Language c o n t a i n e d  i n  Pub1 i c  Laws 99-500 and 99-591 which had s p e c i f i c  a p p l i c a t i o n  
t o  f i s c a l  yea r  1987. 

Proposed Language p r o v i d e s  f e e s  f r o m  non-Federal  use rs  o f  t h e  L i q u i f i e d  Gaseous F u e l s  S p i l l  
T e s t  F a c i l i t y  i n  Nevada t o  be r e c e i v e d  i n t o  t h e  account as r e i m b u r s a b l e  expenses t o  b e  
r e t a i n e d  and used t o  operate ,  manage and m a i n t a i n  t h e  f a c i l i t y .  
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DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIDNAL BUDGET REQUEST 

SUFMARY OF ESTIMATES BY APPROPRIATIDN BY MAJOR ACTIVITY 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 

BUDGET AUTHORITY 

Solar Energy ....................... 
Cooperative Venture RkD Pools ...... 
Geothermal ......................... 
Hydropower ......................... 
Elec t r i c  Energy Systens ............ 
Energy Storage Systems .;........... 
Nuclear Energy RkD ................. 
Rmedial Action k Waste Technology . 
C i v i l i a n  Uaste RkD ................. 
Environmental, Safety and Health ... 
Biological  and Environmental 

Research ......................... 
L i q u i f i e d  Gaseous S p i l l  Test 

F a c i l i t y  ......................... 
Magnetic Fusion .................... 
Basic Energy Sciences .............. 
Energy Research Analysis ........... 

FY 1986 
Actual 

$ 143,464 

26,495 

481 

11.387 

17.142 

372.037 

229.915 

15.991 

44,OW 

178,000 

1.732 

361.480 

419.850 

2,567 

IN THOUSANDS OF WLLARS 

FY 1987 FY 1988 
Estimate Request 

S 123.532 $ 71.175 

--- 5,000 

20,830 15,935 

450 ---
11.276 6.500 

16,589 7.500 

327,474 334.170 

276,870 251,500 

6,500 5.000 

62,014 70,WO 

193.992 217,500 

2,000 500 

345,313 345,600 

525.450 479,075 

2,000 3,700 
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DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIONAL BUOGET REQUES1 

SUmARY OF ESTIMATES BY APPROPRIATlWl BY MAJOR ACTIVITY 

ENERGY SUPPLY RESEARCH AN0 DEVELOPMENT (CONTINUED) 

BUDGET AUTHORITY 

Un i ve rs i t y  Research Instrumentation. 

Un i ve rs i t y  Research Support ........ 
Advisory and Oversight Program 

D i rec t i on  ........................ 
Multi-Program Laborator ies 

F a c i l i t i e s  Support ............... 
Small Business Innovat ion Research 

Program .......................... 
In-House Energy Management ......... 
St ra teg i c  F a c i l i t i e s  U t i l i z a t i o n  

Program .......................... 
Technical In format ion and 

Management ....................... 
P o l i c y  and Management .............. 

Subtotal,  Energy Supply R&D ... 
Less Use of P r i o r  Year Balances and 

Other Adjustment ................. 
Total ,  Energy Supply R&D.. .......... 

IN THOUSANDS OF DOLLARS 

FY 1986 
Actual 

6,176 

10.168 

2,674 

39,908 

29.137 

11,715 

12,407 

3,497 

1,940,227 

-238,876 

$1,701,351 

FY 1987 
Estimate 

5,000 

15,775 

2,490 

56.695 

16.500 

14,698 

3,874 

2,029,322 

-775,191 

$1,254,131 

FY 1988 
Request 

5,000 

13,400 

3,200 

56,600 

18,880 

2.175 

14.000 

4.300 

1,930,710 

-16,000 

11,914,710 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 

OVERVIEW 

Basic Energy Sciences 

Since the  i ncep t i on  o f  the  Department o f  Energy and i t s  predecessor agencies, a Nat iona l  commitment t o  long-range 
basic  research has been considered a t o p  p r i o r i t y .  This  commitment i s  no t  on l y  a r e f l e c t i o n  o f  t h e  importance o f  
basic  research t o  a l l  energy and defense technologies, bu t  i s  a l so  a r e a l i z a t i o n  t h a t  t h i s  type o f  research 
requ i res  an a c t i v e  Federal ro le .  The Basic Energy Sciences (BES) program i s  an essen t i a l  component o f  both the  
Department and Federal commitment t o  R&D i n  the  U.S. today and has been r e c e n t l y  r e a f f i r m e d  by the  Energy Research 
Advisory Board (ERAB). Working w i t h  the  na t iona l  1 aborator ies,  u n i v e r s i t i e s ,  indus t ry ,  and o the r  government 
agencies, the  BES program supports research which prov ides the  foundat ion f o r  new technologies and improvements t o  
e x i s t i n g  technologies which are c r u c i a l  t o  achieving the  goals described i n  the  Nat ional  Energy Plan. 

Although the  p r i n c i p a l  focus of the  BES program i s  d i r e c t e d  toward support ing t h e  Department's energy and defense 
goals, a number o f  o ther  impor tan t  na t i ona l  goals are a l so  supported. The U.S. leadersh ip  i n  science and tech-
nology, the s t i m u l a t i o n  o f  economic growth, and the t r a i n i n g  o f  tomorrow's s c i e n t i s t s  are a d d i t i o n a l  goals t o  which 
BES con t r i bu tes  through the support o f  basic  research. 

The BES program supports research i n  several ways. The BES program annua l ly  supports approximate ly  1200 i n d i v i d u a l  
research p r o j e c t s  a t  over 200 separate i n s t i t u t i o n s  w i t h  d i r e c t  support f o r  over 1500 researchers i n  t h e  physical ,  
b i o l o g i c a l ,  and mathematical sciences. These p ro jec ts  a re  selected on the  bas is  of s c i e n t i f i c  excel lence, 
relevance t o  BES' support o f  DOE long- te rm goals, and t h e i r  c o n t r i b u t i o n  toward a responsive research program. 
Also, Basic Energy Sciences has a heavy involvement i n  major  s c i e n t i f i c  user f a c i l i t i e s  (High F lux  Beam Reactor and 
Nat ional  Synchrotron L i g h t  Source a t  Brookhaven Nat ional  Laboratory, the  Combustion Research F a c i l i t y  a t  Sandia-
Livermore, the  High Flux Isotope Reactor and the  Transuranium Processing P lan t  a t  Oak Ridge Nat ional  Laboratory, 
the Stanford Synchrotron Radiat ion Laboratory a t  Stanford Un ive rs i t y ,  t h e  In tense Pulsed Neutron Source a t  Argonne 
Nat ional  Laboratory and t h e  Los Alamos Neutron Sca t te r i ng  Center a t  Los Alamos Nat ional  Laboratory). These 
f a c i l i t i e s  not  on ly  account f o r  a s i g n i f i c a n t  amount o f  the  BES budget requirement bu t  a lso  f a c i l i t y  costs i n  
general have r i s e n  by an amount g rea ter  than the  cost  o f  l i v i n g .  These h igher  costs can be a t t r i b u t e d  t o  
f a c i l i t i e s  operat ing a t  f u l l e r  capaci ty  and by increases i n  power, safeguards, sa fe ty ,  maintenance, and 
equipment costs. The large,  expensive, unique f a c i l i t i e s  i n  the  BES program are made a v a i l a b l e  t o  
q u a l i f i e d  users o f  the  U.S. s c i e n t i f i c  community t o  the  ex ten t  t h a t  funds permi t .  A t  the  seven major  
user f a c i l i t i e s  funded by BES, there  were about 1400 users from a l l  s c i e n t i f i c  d i s c i p l i n e s  and programs 
which resu l ted  i n  approximately 790 pub l ica t ions .  The a c t i v i t y  around these f a c i l i t i e s  i s  growing and the  number 



o f  users i s  expected t o  be about 2000 by FY 1988. Many areas o f  modern science r e q u i r e  l a r g e  and c o s t l y  
f a c i l i t i e s ;  w i t h o u t  them, t h e  necessary advanced research could no t  be done. BES a l so  i s  p rov id ing  advanced 
s t a t e - o f - t h e - a r t  computat ional support f o r  several Energy Research programs o the r  than Magnetic Fusion Energy 
[which i s  d i r e c t l y  supported by t h e  Nat ional  Magnetic Fusion Energy Computer Center (NMFECC)]: High Energy and 
Nuclear Physics, and B i o l o g i c a l  and Environmental Research as w e l l  as i t s  own program. 

The BES s t r a t e g y  cont inues t o  be: 

o Provide c r i t i c a l  knowledge and data  by support ing bas ic  research re levan t  t o  DOE miss ion areas; 

o Provide and support opera t ion  o f  unique, spec ia l i zed  research f a c i l i t i e s ;  

o Exchange i n f o r m a t i o n  w i t h  o the r  DOE programs, Federal agencies, and t h e  academic and i n d u s t r i a l  s c i e n t i f i c  
communities ; 

o Take f u l l  advantage o f  t h e  s c i e n t i f i c  and i n d u s t r i a l  communities' i d e n t i f i c a t i o n  o f  needs and oppor tun i t i es  
f o r  research i n  areas l i k e l y  t o  be re levan t  t o  f u t u r e  energy opt ions;  

o Develop t r a i n e d  s c i e n t i f i c  t a l e n t  through support of bas ic  research a t  u n i v e r s i t i e s  and na t i ona l  l abo ra to r i es ;  
and 

o Promote e a r l y  app l i ca t i ons  o f  t h e  r e s u l t s  o f  bas ic  research. 

The Basic Energy Sciences program takes advantage o f  t h e  research c a p a b i l i t i e s  ava i l ab le  a t  na t i ona l  labora tor ies ,  
government labora tor ies ,  u n i v e r s i t i e s ,  both l a r g e  and smal l ,  and p r i v a t e  research l a b o r a t o r i e s  i n  t h e  conduct of 
t h e  program. The program support can be d i v i d e d  i n t o  t h r e e  major  components: research, f a c i l i t y  operations, and 
construct ion.  One component i s  t h e  operation's support o f  major user  f a c i l i t i e s  f o r  which access by q u a l i f i e d  
users i s  prov ided t o  t h e  e n t i r e  s c i e n t i f i c  community. Another and t h e  l a r g e s t  component o f  t h e  program i s  the  
research support which takes p lace a t  na t i ona l  l abo ra to r i es ,  u n i v e r s i t i e s  and o the r  i n s t i t u t i o n s .  By t h e  very 
na ture  o f  the  na t i ona l  l a b o r a t o r i e s  and t h e i r  t r a d i t i o n a l  focus, t h e  na t i ona l  l a b o r a t o r i e s  are espec ia l l y  va luable 
i n  doing research which i s  app l icab le  t o  a number o f  energy concepts. The i n t e r a c t i o n s  poss ib le  are very great  
because 1  aboratory s c i e n t i s t s  are f requen t l y  i n v o l v e d  i n  a l l  aspects o f  the  app l ied  energy programs. I n  add i t ion ,  
t h e  s t a b i l i t y  o f  t h e  organ iza t ion  and spec ia l i zed  c a p a b i l i t i e s  which e x i s t  a t  t h e  l a b o r a t o r i e s  i n  many instances 
are unmatched. Many o f  t h e  s c i e n t i s t s  invo lved i n  BES research programs are  f a c u l t y  o r  students a t  u n i v e r s i t i e s .  
The i r  research i s  enhanced through access t o  spec ia l  f a c i l i t i e s  a t  na t i ona l  l abo ra to r i es .  More than one - th i rd  of 
BES funding supports univers i ty-based research. The l i s t  o f  u n i v e r s i t i e s  r e c e i v i n g  support covers almost every 
s t a t e  and inc ludes p a r t i c i p a t i o n  by both l a r g e  and smal l  i n s t i t u t i o n s .  The t h i r d  component i s  t h e  cons t ruc t i on  of 
f a c i l i t i e s  needed by t h e  Department and the  Nation. 



The BES program supports numerous spec ia l  g ran ts  and research cont rac ts  i n  which cos ts  are shared by un i ve rs i t i es .  
The i r  c o n t r i b u t i o n s  are prov ided through a number of mechanisms, e.g., s a l a r i e s  t o  i nves t i ga to rs ,  shared overhead, 
p r o v i s i o n  o f  f a c i l i t i e s  and/or equipment, etc. An impor tan t  b e n e f i t  r e s u l t i n g  f rom support ing research i n  
u n i v e r s i t i e s  i s  t h e  research t r a i n i n g  o f  graduate students who cont inue i n  R&D a f t e r  complet ion o f  t h e i r  studies. 

I n  a d d i t i o n  t o  u n i v e r s i t i e s  and n a t i o n a l  l abo ra to r i es ,  BES supports research i n  and main ta ins  t i e s  w i t h  industry .  
Representat ives from d i f f e r e n t  i n d u s t r i e s  serve on the  BES Advisory Committee; exper ts  f rom indus t r y  p a r t i c i p a t e  i n  
t h e  rev iew o f  research proposals and use t h e  spec ia l i zed  f a c i l i t i e s  sponsored by BES; i n d u s t r i a l  s c i e n t i s t s  
p a r t i c i p a t e  i n  program advisory committees a t  t h e  na t i ona l  l abo ra to r i es ;  and i ndus t r y  representa t ives  are  i n v i t e d  
t o  a t tend BES conferences and workshops on spec ia l  top ics .  

The U.S. has been t h e  wor ld  leader  i n  science and technology and has der ived many economic b e n e f i t s  f rom i t s  
leadership. The Department o f  Energy and i t s  mu l t ip rogram l a b o r a t o r i e s  p l a y  an impor tan t  r o l e  i n  the  Nation's 
s c i e n t i f i c  en te rp r i se  t h a t  i s  essen t i a l  f o r  our  preeminence. A  c e n t r a l  f ea tu re  o f  t h i s  r o l e  has been the  construc-
t i o n  and operat ion o f  large, spec ia l i zed  s c i e n t i f i c  f a c i l i t i e s  t h a t  are used by s c i e n t i s t s  f rom u n i v e r s i t i e s  and 
i ndus t r y  as w e l l  as the  na t i ona l  labora tor ies .  Many o f  t h e  s c i e n t i f i c  f a c i l i t i e s  i n  ou r  mul t iprogram labo ra to r i es  
are o l d  o r  are becoming o l d  and t h e i r  s c i e n t i f i c  p r o d u c t i v i t y  w i l l  probably become marginal  be fore  replacements can 
be constructed. I n  o rder  to.make f u r t h e r  progress i n  c e r t a i n  f i e lds ,  new, more powerfu l  f a c i l i t i e s  are required. 

I n  the  past few years, the  Department has g iven specia l  a t t e n t i o n  t o  c o r r e c t i n g  d e f i c i e n c i e s  a t  i t s  l abo ra to r i es  i n  
environment, heal th,  safety, s,ecurity, safeguards, mul t iprogram general purpose f a c i l i t i e s  and o the r  such areas. 
However, l e s s  a t t e n t i o n  has been pa id  t o  improving t h e  essen t i a l  s c i e n t i f i c  f a c i l i t i e s  requ i red  t o  accomplish t h e  
main s c i e n t i f i c  miss ion o f  t h e  l abo ra to r i es ,  i.e., preeminence i n  c e r t a i n  key f i e l d s  o f  research. Four f a c i l i t i e s  
have been i d e n t i f i e d  by t h e  s c i e n t i f i c  community as being t h e  most c r i t i c a l  t o  t h e  f u t u r e  needs o f  t h e  Department's 
basic  research programs. The four f a c i l i t i e s ,  a l l  o f  which w i l l  be l oca ted  a t  t h e  Department's mul t iprogram 
labora tor ies ,  are: 1-2 GeV Synchrotron Rad ia t ion  Source - Lawrence Berkeley Laboratory; 6 -7  GeV Synchrotron 
Radiat ion Source - Argonne Nat ional  Laboratory; Advanced Neutron Source - Oak Ridge Nat ional  Laboratory; and 
R e l a t i v i s t i c  Heavy I o n  Co l l  i d e r  - Brookhaven Nat ional  Laboratory. This  1  a t t e r  f a c i l i t y  i s  budgeted i n  t h e  Nuclear 
Physics Program. 

The FY 1988 request f o r  t h e  Basic Energy Sciences program at tempts t o  address no t  o n l y  the  need f o r  these powerful  
new f a c i l i t i e s  but  a lso  a cont inu ing  need f o r  research essen t i a l  t o  meeting t h e  long- te rm goals o f  the  Department 
and Nation. The request can be categor ized i n t o  th ree  areas: con t i nua t i on  o f  a s t rong basic  research program, 
operat ion o f  major user f a c i l i t i e s  a t  reasonable leve ls ,  and cons t ruc t i on  o f  advanced f a c i l i t i e s .  



Research 

o Conduct an aggressive program aimed a t  uncovering new energy-related i n f o r m a t i o n  i n  m a t e r i a l s  sciences. 
chemical sciences, app l ied  mathematical sciences, engineer ing and geosciences, energy biosciences and advanced 

, ene rgy  pro jec ts .  

Operat ion o f  Major User F a c i l i t i e s  

o Ma in ta in  t h e  opera t iona l  l e v e l  o f  BES-supported major  user f a c i l i t i e s :  In tense Pulsed Neutron Source (ANL), 
Nat ional  Synchrotron L i g h t  Source (RNL), High Flux Ream Reactor (RNL), High Flux Isotope Reactor and 
Transuranium Pro.cessing P lan t  (ORNL), Combustion Research F a c i l i t y  (SNL), Stanford Synchrotron Rad ia t ion  
Laboratory (Stanford U.), and Los Alamos Neutron Sca t te r i ng  Center (LANL). 

F a c i l i t y  Construct ion 

o Continue t h e  R&D program i n  support o f  and i n  p repara t ion  f o r  cons t ruc t i on  o f  t h e  advanced s c i e n t i f i c  
f a c i l i t i e s ;  6-7 GeV Synchrotron L i g h t  Source (ANL), 1-2 GeV Synchrotron L i g h t  Source (LRL) and t h e  Advanced 
Neut ron  Source (ORNL). 

o Continue t h e  cons t ruc t i on  o f  p r o j e c t s  underway; 1-2 GeV Synchrotron L i g h t  Source (LBL), .Neutron Sca t te r i ng  
Experimental H a l l  (LANL), Center f o r  Advanced M a t e r i a l s  (LRL), and var ious  acce le ra to r  improvements and 
general p l a n t  pro jects.  

o S t a r t  cons t ruc t i on  o f  t h e  3 GeV SPEAR I n j e c t o r  a t  Stanford IJniversi ty.  

The d e t a i l e d  budget j u s t i f i c a t i o n  which f o l l o w s  f o r  t h e  Basic  Energy Sciences Program has been broken down i n t o  t h e  
subprogram o rgan iza t i on  used t o  manage t h e  RES program: M a t e r i a l s  Sciences, Chemical Sciences, Appl ied 
Mathematical  Sciences, Engineering and Geosciences, Advanced Energy Projects,  and Energy Biosciences. Each o f  
these subprograms has been f u r t h e r  d i v ided  i n t o  lower  l e v e l s  o f  d e t a i l  t o  p rov ide  f u r t h e r  i n f o r m a t i o n  on t h e  nature 
of the  research underway. 
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nEPARTMENT OF ENERGY 
FY L9RR CONGRESSIDNAL PUnGET RFOllEST 

ENERGY SllPPLY RESEARCH AND DEVELOPIlENT 
( d o l l a r s  i n  thousands) 

LEA0 TABLE 

Bas i c  Energy Sciences 

FY 1986 FY 1987 FY 19R8 FY 198R 4 Change from 
Ac tua l  ---------- A p p r o p r i a t i o n------------- Base ---------- Request---------- FY 1987 Approp.---------------

Opera t i ng  Expenses 
M a t e r i a l s  Sciences ........... $132,573 
Chemical Sciences ............ 104,305 
App l i ed  Mathemat ica l  Sciences 37,453 
Eno inee r i nu  and Geosciences.. 25.261 

Sub to ta l  Ope ra t i ng  Expenses ... 326,714 371,640 371,961 403,044 +8.5% 

C a p i t a l E q u i p m e n t  ............. 25,661 31,100 31,100 31,699 +l.9% 
C o n s t r u c t i o n  .................. 67,475 122,710 122,710 .44,332 -63.9% 

------em--

T o t a l  ........................ 419,R50 a/h/c/  525,450 a/d/  525,771 a/d/ 479,075 a/ -8.8% 

Opera t i ng  Expenses ............ (326,714) (371,640) (371,961) (403,044) t8.54 
C a p i t a l  Equipment............. (25,661) (31,100) (31,100) (31,699) +l.9% 
c o n s t r u c t i o n  .................. (67,475) (122,710) (122,710) (44,332) -63.9% 

T o t a l  Program................. ($419,R50)a/h/c/ ($525,45O)a/d/ ($525,77l)a/d/  (6479,075)aI 4.8% 
S t a f f i n g  (FTEs) ............... 61 63 63 63 

A u t h o r i z a t i o n :  S e c t i o n  209, P.L. 95-91. 

a/ T o t a l  has been reduced by  $9,750,000 i n  FY 19R6, $11,117,000 i n  FY 19R7, and $11,698,000 i n  FY 1988 as a 
r e s u l t  o f  t h e  t r a n s f e r  o f  t h e  Nuc lear  Data a c t i v i t i e s  t o  t h e  Nuc lear  Phys ics  Program. 

h/ T o t a l  has been reduced by  $4,061,001) wh ich  has been t r a n s f e r r e d  t o  t h e  SBIR program. 
c/  T o t a l  has been reduced by  $16,KRn,000 i n  accordance w i t h  P.L. 99-177, The Balanced Budget and Emergency 

D e f i c i t  C o n t r o l  Ac t  of 1985 (Gramm/Rudman/Holl i n g s ) .  
d/  T o t a l  i n c l u d e s  $61,900,000 f o r  p r o j e c t s  a t  seve ra l  u n i v e r s i t i e s  proposed f o r  r e s c i s s i o n  by  t h e  

A d m i n i s t r a t i o n  i n  FY 1987. 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL RIJDGET REOllEST 

ENERGY SUPPLY RESEARCH AND nEVEL0PblENT 
(do1 l a r s  i n  thousands) 

SUMMARY OF CHANGES 
Basic Energy Sciences 

FY 1987 Appropr ia t ion  enacted................................................................$525,450 

Adjustments - Increased personnel cos ts  a t t r i b u t a h l e  t o  the  1987 pay ra ise,  increased 
agency c o n t r i b u t i o n  t o  t h e  new Federal Employees Retirement System, and one a d d i t i o n a l  day. + 321 

FY 1988 Base.. ............................................................................ $525,771 

Operat ing Expenses- Provides f o r  an increase i n  ooera t ino  funds t o  cover 
cost  o f  l i v i n g ,  permi t  l i m i t e h  expangion i n  research, 
and p a r t i a l l y  cover f a c i l i t y  requirements .................................... t 17,683- Provides f o r  t h e  lease o f  Class V I I  computer.................................. + 6,DnO 
.Provides f o r  an increase i n  basic  p l a n t  sciences research..................... + 3,300- Provides f o r  a d d i t i o n a l  R&D associated w i t h  major new s c i e n t i f i c  f ac i l i t i es . . .  + 4,100 

Subtota l  Operat ing Expenses................................... ....................... + 31,083 

Cap i ta l  Equipment- Provides fo r  small increase i n  c a o i t a l  eouioment associated w i t h  f a c i l i t v  and 
research needs i n  t h e  Chemical ~ A e n c e s  ~uhprogram and smal l  increase in-
equipment f o r  t h e  Energy Biosciences Subprogram............................... + 599 

Subtota l  Cap i ta l  Equipment ..........................................................+ 599 



Construct ion 
.Provides funding f o r  ongoing cons t ruc t i on  ..................................... + 12,422 

o Center f o r  Advanced Ma te r ia l s  
o Neutron Sca t te r i ng  Experimental Ha l l  
o 1-2 GeV Synchrotron Pad ia t ion  Source 
o General Plant  P ro jec ts  
o Accelerator  Improvement Pro jec ts  
.Provides f o r  s t a r t  o f  cons t ruc t i on  on 3 GeV SPEAR Injector..... ............... + 3,0n0- Makes no p r o v i s i o n  f o r  con t i nu ing  funding fo r  Congressional i n i t i a t e d  p r o j e c t s  -'93,800 

Subtota l  Construction............................................................. - 78,378 

FY 1988 Congressional Budget Request ......................................................... $479,075 



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

-------- 

0EPARTMENT nF ENERGY 
FV 19RR CnNGRE5TIIlFIAL RI.DGET REOJFTT 

FNFHGY SI,PPLY RFSEARCtI AND DfVELDPMEhT 
( d o l l a r s  i n  thousands) 

KEY ACTIVITY SUMMARY 

RASIC ENERGY SCIENCES 

I. Preface: Mater ia ls  Sciences 

The Mater ia ls  Sciences subprogram conducts research aimed a t  increasing the  understanding o f  mater ia ls  re la ted  phenomena and proper t ies  which w i l l  
con t r ibu te  t o  meeting mater ia ls  needs o f  present and f u tu re  energy technologies. The subprogram supports research a t  DOE laborator ies,  un ivers i t ies ,  
and t o  a lesser  extent i n  industry. The labora to ry  component i s  the l a rges t  and accounts fo r  approximately 77% o f  the  funding. The major Laboratory 
pa r t i c i pan t s  are the  Ames Laboratory. Argonne National Laboratory, Rrookhaven National Laboratory, Oak Ridge National Laboratory. Lawrence Rerkeley 
Laboratory, and t o  a lesser  extent Los Alanlos, Lawrence Livermore, and Sandia Laboratories. The laboratory programs as a whole tend t o  contain 
la rger  groups o f  sc ien t i s ts ,  are mu l t i - d i sc i p l i na ry ,  and invo lve  longer-term research pro jects.  The un i ve rs i t y  component o f  the  program includes 
top researchers from un i ve rs i t i es  throughout the  country. A t yp i ca l  p ro j ec t  inc ludes several graduate students i n  add i t ion  t o  the  p r i nc i pa l  
inves t iga to r .  The p ro j ec t s  cover a l l  areas of mater ia ls  sciences and tend t o  be narrower i n  scope and o f  shor ter  durat ion than pro jec ts  a t  the  
laborator ies.  The funding associated w i t h  the un i ve rs i t y  po r t i on  o f  the  program i s  approximately 20%. Most of the  the  indus t ry  supported por t ion  o f  
mater ia ls  research takes place a t  smaller businesses through the Small Rusiness Innovation Research Program. Other indus t ry  groups are funded by 
t h e i r  home organizat ion and work w i t h  members of the laboratory o r  u n i v e r s i t y  research groups. Due t o  the  unique, expensive, and specia l ized nature 
of the user f a c i l i t i e s ,  the  la rges t  p a r t i c i p a t i o n  o f  indus t ry  researchers occur a t  these f a c i l i t i e s .  So long as the research conducted by industry 
i s  ava i lab le  t o  the  s c i e n t i f i c  comnunity and i s  o f  i n t e r e s t  t o  DOE, there  i s  no charge imposed on the  indus t ry  groups f o r  the  use of these 
f a c i l i t i e s .  

Groups o f  m u l t i d i s c i p l i n a r y  researchers work together  guided by oppor tun i t ies  w i t h i n  the general goals set f o r t h  by the  subprogram. Current goals 
inc lude uncovering the  informat ion needed t o :  develop new o r  subs t i t u t e  mater ia ls ;  t a i l o r  mater ia ls  p roper t ies  t o  s a t i s f y  defined requirements; 
p red ic t  mater ia ls  problems and serv ice l i f e ;  and improve the t heo re t i ca l  and experimental c a p a b i l i t y  t o  analyze the fundamental s t ruc tu re  o f  
mater ia ls .  Related t o  these goals i s  the support provided f o r  major user f a c i l i t i e s  which are ava i lab le  t o  the  e n t i r e  s c i e n t i f i c  community fo r  
research. Coordination among t he  var ious mater ia ls  research e f f o r t s  w i t h i n  DOE and w i th  other  agencies i s  considered essent ia l .  Within DOE t h i s  
takes place p r i m a r i l y  through the Energy Mater ia ls  Coordinating Committee (EMaCC) and w i t h  other  agencies through the  Committee on Mater ia ls  (COMAT). 
Within the  Mater ia ls  Sciences subprogram, research i s  undertaken i n  the major areas o f  metal lurgy and ceramics, s o l i d  s ta te  physics and mater ia ls  
chemistry. Some examples o f  research accomplishments dur ing the  past year inc lude:  development o f  ion-beam smoothing o f  m i r r o r  surfaces t o  prepare 
h i g h l y  r e f l e c t i v e  surfaces, be t te r ,  quicker and cheaper than conventional o r  diamond machining; discovery o f  an enhanced absorption o f  t r i t i u m  i n  
metals which resu l t s  i n  a new form of mb r i t t l emen t ;  successful completion of a new technique using neutrons t o  determine surface magnetization f o r  
the f i r s t  t ime and which w i l l  be important f o r  examining mater ia ls  f o r  recording devices; dens i f ied  ceramic composites wi thout  processing flaws 
successfu l ly  using a s in te r - fo rg ing  method e l im ina t ing  the  expensive machining steps; and designed, synthesized and characterized the f i r s t  organic 
synthet ic  metals conta in ing polymeric ions, 

11. A. Surrmary Table 

Program A c t i v i t y  FY 1988 % Change 

Mater ia ls  Sciences Research.... $102,225 
F a c i l i t i e s  Operations...... .... 30,348 

Total.  Mater ia ls  Sciences.. .. $132,573 



- - - - - - - - 

-------- Program A c t i v i t y  

11. 0. Major Laboratory  F a c i l i t y  Funding 

PmesLaboratory................ $ 6.R60 
Argonne Nat iona l  Laboratory.  ... 21,812 
Rrookhaven Na t iona l  Laboratorv.- - 29.226 
Lawrence Berke ley Laboratory... 1?;691 
Oak Ridge Nat iona l  Laboratory.. 22,007 

To ta l  .......................... 1 92,596 

Ill.A c t i v i t y  D e s c r i p t i o n s  

MATERIALS SCIENCES RESEARCH 

Progratn A c t i v i t y  FY 1986 
-------------a?- .......................................... 
Meta l l u rgy  and Prov ides suppor t  f o r  h a s i c r e s e a r c h  on 
Cera~nics Research s t r u c t u r e  o f  ceramics, h i g h  temperature 

m e t a l l i c  a l l oys .and  i n t e r m e t a l l i c  
co~npounds which a re  impor tan t  f o r  
conserva t ion  energy and amorphous 
~ n a t e r i a l s  and se~niconductors  which a re  
impor tan t  f o r  s o l a r  energy. Inc ludes 
support  f o r  research on t h e  mechanical 
behav ior  o f  energy m a t e r i a l s  i n c l u d i n g  
t h e  i n f l u e n c e  o f  s t r u c t u r e  and 
environment. Research inc ludes  
deformat ion and f r a c t u r e ,  hydrogen, i n e r t  
gas and i m p u r i t y  emhr i t t l emen t .  Research 
on phys ica l  p r o p e r t i e s  o f  energy 
m a t e r i a l s  i nc ludes  t r a n s p o r t  phenomena, 
p r o p e r t y  changes brought about hy  i o n  
i m p l a n t a t i o n  and superconduc t i v i t y  which 
i s  o f  importance i n  f u s i o n  energy 
systems. Inc ludes  research on r a d i a t i o n  
e f f e c t s  on m a t e r i a l s  impor tan t  t o  energy 
Systems. Provides f o r  funda~nental  
s t u d i e s  o f  processes and p r o p e r t i e s  on 
eng ineer ing  o f  ~ n a t e r i a l s .  

% Change 

FY 1987 
----------------------------------------. 

Research w i l l  proceed on s t r u c t u r e  o f  Research emphasis w i l l  be on new 
sur faces u s i n g  added c a p a b i l i t i e s  i n  t h e o r e t i c a l  approaches t o  s tudy t h e  
e l e c t r o n  spectroscopy. S t a r t  research s t r u c t u r e  o f  energy r e l a t e d  mate r ia l s .  
on r e l i a b i l i t y  and l i f e t i l l l e  o f  Research on h i g h  s t rengt t i ,  h i g h  
m a t e r i a l s  impor tan t  t o  f o s s i l  energy toughness f e r r i t i c  s t e e l s  and welds 
systems. Cont inue research on ceramics f o r  pressure vessels. Expand work on 
o f  i n t e r e s t  t o  t h e  advanced engine r e l i a b i l i t y  and l i f e t i m e  p r e d i c t i o n .  
program, f o r  example t h e  problem o f  M a i n t a i n  emphasis on s t u d i e s  o f  i n e r t  
b r i t t l e n e s s .  Emphasis w i l l  be on gases i n  m a t e r i a l s  which a re  impor tant  t o  
p r o p e r t i e s  o f  compound se~niconductors.  understand embr i t t lement .  Cont inue 
New research on t h e  p r e p a r a t i o n  o f  nove l  emphasis on compound se~niconductors 
and a r t i f i c i a l l y  t a i l o r e d  c r y s t a l s  S t a r t e d  i n  FY 1987. P r o p e r t i e s  o f  t h e  
i tnpor tdnt  i n  a l l  h i g h  speed e l e c t r o n i c  w i l la r t i f i c i a l l y  t a i l o r e d  ~ n ~ a t e r i a l s  be 
devices. Added emphasis on t h e  cause o f  i n v e s t i g a t e d .  Research w i l l  Cont inue on 
r a d i a t i o n  induced phase t rans fo rmat ions  s t u d i e s  o f  r a d i a t i o n  induced changes i n  
dnd low te l~ loe ra tu re  r a d i a t i o n  e f f e c t s  on m a t e r i a l s  and f r a c t u r e  o f  enerqv-.~ ~ 

f r a c t u r e  o f ' e n e r g y  mate r ia l s .  Research n t a r r r i d l 5  #.nller exl#.r8,u condi t tons o f  
w i l l  emphasize t h e  tw1~{ ,6~rdf .~rC.  an4 ll05t 1 l esc ience o f  advanced s t ress ,  
energy m a t e r i a l s  syn thes is  and t!nvlroll!o?nt. Cont inue resedrcr l  or1 
process ing.  Micromagnet ic processes advanced energy m a t e r i a l s  syn thes is  and 
observed d u r i n g  magne t i za t i on  w i l l  he process ing and magnet ic ma te r ia l s .  
s t u d i e d  t o  improve t h e  p r o p e r t i e s  o f  Cont inue research on nondes t ruc t i ve  
dev ices such as magnets f o r  motors. e v a l u a t i o n  o f  m a t e r i a l s  f a i l u r e s .  



Ill.Mater ia ls  Sciences (Cont'd) 

Program A c t i v i t y  FY 19R6 FY 1987 
----em---------- .......................................... .......................................... 
So l i d  State 
Physics Research 

Mater ia ls  
Chemistry 
Research 

Subtotal Mater ia ls  
Sciences Research 

Provides support fo r  neutron sca t te r ing  
research on s t ruc tu re  and dynalnics of 
condensed matter, espec ia l l y  i n  
magnetic systems; fundamental s tudies 
o f  mater ia ls  important t o  energy 
technologies a t  h igh  pressures, low 
temperatures and h igh  magnetic f i e l ds ;  
and inc ludes experimental research 
esoec ia l l y  w i t h  synchrotron rad ia t i on  
t o  determine propert ies o f  mater ia ls .  
Provides f o r  t heo re t i ca l  research using 
advanced computer capabi 1 i t i e s  and 
comparison w i t h  the  resu l t s  of 
experimental studies; research on 
proper t ies  of mater ia ls  and t h e i r  
surfaces as modi f ied bv i r r a d i a t i o n .  
Includes support f o r  e ig ineer ing  pnysics 
research on new invest  l g a t i v e  and 
CharaCterizatlOn techniques usefu l  i n  
study o f  mater ia ls  f o r  energy systems. 

Provides support f o r  chemical s t ruc tu re  
research on mater ia ls  and synthesis o f  
novel mater ia ls  such as ca ta l ys t s  which 
are re levant  t o  energy technologies. 
Includes research i n  engineering chemistry 
on non-metal conductors, e lectrochemistry  
r e l a t i n g  t o  ha t t e r i es  and high-strength 
polymeric mater ia ls  and supports research 
on high temperature and surface chemistry 
using h i g h l y  sens i t i ve  inst rumentat ion 
for analys is  of l i q u i d  s o l i d  in ter faces.  

Expand the  use of h igh energy 
neturons. Exp lo i t  new techniques 
employing polar ized neutrons from both 
steady-state reactor  and accelerator  
d r i ven  sources. Both are important fo r  
charac te r iz ing  a f u l l  range o f  
phenomena i n  mater ia ls .  Continue 
anphasis on energy re l a ted  research 
w i t h  synchrotron rad ia t ion ,  inc lud ing  
new studies on magnetic surfaces and 
near-surface structures. Research w i l l  
continue w i th  c lose contact w i th  
experimental programs on mater ia ls  
important i n  energy systems. [)evelop 
new capab i l i t i e s ,  espec ia l l y  i n  r e l a t i o n  
t o  neu mdterials. Em~nasisw i l l  be on 
improved surface proper t ies  through 
con t ro l l ed  modi f icat ion of mater ia ls  of 
promise hy i r r a d i a t i o n  f o r  energy 
appl icat ions.  Support f o r  measurements 
o f  ~ h v s i c a l  o r o ~ e r t i e s  and 
cha;acterizakioh o f  superconducting 
mater ia ls  and op t i ca l  elements. 

Continues s t r uc tu ra l  chemistry research 
and synthesis o f  new mater ia ls  w i t h  
emphasis on the  use o f  neutron sca t t e r i ng  
and synchrotron radiat ion.  Emphasis w i l l  
he on research i n  conducting polymers 
hecause o t  t h e i r  eo ten t ia l  f o r  use i n  
ba t te r ies .  program w i l l  emphasize 
energy-related e l e c t r i c a l  processes, and 
syn the t ic  h igh st rength mater ia ls .  
Continues program i n  surface analysis, 
ca ta l ys i s ,  and surface chemistry w i th  use 
o f  advanced techniques. 

Continue research w i t h  emphasis on Los 
Alamos neutron source and new 
instruments a t  other  locations. Provides 
f o r  expanded use o f  synchrotron 
rad ia t i on  i nse r t i on  devices. Supports 
new study o f  boron co~npounds w i t h  view 
toward u t i l i t y  i n  h igh temperature 
appl icat ions.  Emphasis w i l l  be on 
large-scale computations on 
energy-related mater ia ls  systems w i th  
regard t o  mater ia ls  propert ies and 
t h e i r  temperature behavior. Continue 
research on surface mod i f i ca t ion  using 
i r r ad ia t i on .  Research w i l l  emphasize 
processes and techniques important f o r  
surface charac te r iza t ion  (e.9. 
photoemission and inverse photoemission). 

Emphasis w i l l  be on polymers and 
synthesis of new materials. Program i n  
polymers and e lectrochemistry  t o  continue 
w i t h  emphasis on conducting polymers, and 
on t he  design, synthesis, and 
charac te r iza t ion  o f  new hiah st renqth 
polymers. Continues research on chanical 
s t ruc tu re ,  ca ta lys is ,  and surface 
chemistry w i th  emphasis i n  fundamental 
research on surface wear and f r i c t i o n .  



Ill. M a t e r i a l s  Sciences (Con t ' d )  

MAJOR MATERIALS SCIENCES FACILlTIES OPERATIONS 

The major m a t e r i a l s  f a c i l i t i e s  a re  used t o  conduct f o r e f r o n t  research on m a t e r i a l s  u s i n g  h i g h  f l u x e s  o f  neut rons o r  photons. These f a c i l i t i e s  a re  
unique i n  t h e i r  a b i l i t y  t o  probe t h e  s t r u c t u r e  and p r o p e r t i e s  o f  impor tan t  new energy r e l a t e d  mate r ia l s .  I n  v iew o t  t h e  expensive and un ique 
charac te r  o f  these f a c i l i t i e s ,  m a t e r i a l s  researchers  from a l l  p a r t s  o f  t h e  Nat ion t r a v e l  t o  these f a c i l i t i e s  t o  conduct t h e i r  research, i n c l u d i n g  
researchers  from i n d u s t r y  and u n i v e r s i t i e s  i n  a d d i t i o n  t o  OnE con t rac to rs .  Recorn~nendations from n a t i o n a l  co!nmittees and DOE c o ~ ~ i t t e e shave 
i d e n t i f i e d  needs f o r  advanced f a c i l i t i e s  i n  o rde r  t o  con t inue  t o  conduct l e a d i n g  edge research. The Department i s  c o n t i n u i n g  research and development 
i n  FY 1988 which i s  a necessary s tep  toward t h e  complet ion o f  t h e  advanced s c i e n t i f i c  f a c i l i t i e s .  Sumnarized be low i s  t h e  opera t iona l  suppor t  f o r  
major f a c i l i t i e s  prov ided hy  t h e  M a t e r i a l s  Sciences subprogram. 

Program A c t i v i t y  FY 1986 FY 1987 FY 1988 ---------------- .......................................... .......................................... .......................................... 
M a t e r i a l s  High F lux  Beam Reactor (HFBR) a t  RNL Cont inues f u l l  yea r  opera t i ona l  suppor t  Cont inues f u l l  yea r  suppor t  w i t h  more 
Sciences p rov ides  neut ron beams f o r  research on w i t h  i nc reased  funds t o  accomnlodate emphasis on use r  support .  
F a c i l i t i e s  s t r u c t u r a l  s t u d i e s  f o r  a l l  s c i e n t i f i c  safeguards and s e c u r i t y  requirements. 
Operat ions f i e l d s .  Operat iona l  suppor t  i s  p rov ided  

f o r  t h e  f u l l  year .  New requirements f o r  
safeguards and s e c u r i t y  were i n i t i a t e d .  

Na t iona l  Synchrotron L i g h t  Source (NSLS) NSLS opera t ions  t o  con t inue  w i t h  Together w i t h  fund ing  i n  t h e  Chemical 
a t  BNL c o n s i s t s  o f  two s torage r i n g s  c o n s i d e r a t i o n  f o r  f u l l  y e a r ' s  suppor t  Sciences suhprogram, w i l l  con t inue  f u l l  
which p rov ide  h i g h  i n t e n s i t y  u l t r a v i o l e t  us ing  h o t h  r i n g s  and increased use r  y e a r  opera t ions  w i t h  increase needed f o r  
and s c i e n t i f i c  X-ray beams f o r  demand. use r  support .  
exper imentat ion by  a l l  research f i e l d s .  
Roth vacuum-u l t rav io le t  ( V I I V )  and X-ray 
r i n g s  began t o  operate  f u l l  t ime  i n  
FY 198fi. 

I n tense  Pulsed Neutron Source (IPNS) a t  IPNS opera t ions  w i l l  be mainta ined a t  t h e  Cont inue IPNS operat ions f o r  users a t  
ANL i s  a  dedicated pu lsed neut ron source FY 1986 l e v e l  f o r  users. The c o l d  p rev ious  y e a r ' s  l e v e l .  The neut ron f l u x  
f o r  i n u l t i d i s c i p l i n a r y  research. neut ron ins t rumen t  w i l l  be enphasized. w i l l  i nc rease  w i t h  a d d i t i o n  o f  an 

en r i ched  t a r g e t .  

Los Alamos Neutron S c a t t e r i n g  Center The LANStE opera t ions  suppor t  i s  Increased opera t ions  funding planned f o r  
(LANSCE) a t  LANL i s  a  pu lsed neut ron i n i t i a t e d  i n  FY 1987 f o r  t h e  f i r s t  yea r  LANSCE i n  cons ide ra t i on  o f  user  b u i l d u p  
source capable of produc ing t h e  wor ld ' s  o f  ope ra t i on .  and p r e p a r a t i o n  f o r  new exper imenta l  h a l l .  
h ighes t  f l u x  beams o f  neutrons. The 
p ro ton  s torage r i n g  began o p e r a t i o n  and 
neutrons were produced l a t e  i n  FY 1986. 

M a t e r i a l s  r e l a t e d  opera t ions  suppor t  Cont inue t h e  SSRL opera t ions  w i t h  t h e  M a t e r i a l s  Sciences fund ing  t o  p rov ide  
p rov ided  f o r  Stanford Synchrotron same l e v e l  o f  support .  SSRL opera t ions  t o  accommodate user  demand 
Rad ia t i on  Laboratory  (SSRL) a t  S tan fo rd  and t o  develop beam l i n e s .  
II. SSRL prov ides synchrot ron r a d i a t i o n  
over a wide range o f  wavelengths fo r  a l l  
s c i e n t i f i c  d i s c i p l i n e s .  A new beam l i n e  
and o t h e r  m a t e r i a l s  r e l a t e d  a c t i v i t i e s  
were i n i t i a t e d  i n  FY 1986. 



111. Mater ia ls  Sciences (Cont'd) 

Program A c t i v i t y  FY 1986 FY 1987 FY 1988------------------ ------------.-----------------------------.................................................................................... 
Mater ia ls  R&D on the  1-2 GeV and 6-7 GeV advanced R&n on the  1-2 GeV (LRL) and the  6-7 GeV Increased R&D funding f o r  advanced 
Sciences l i a h t  sources beoun w i t h  Conoressional (AFILI l i a h t  sources and the  advanced s c i e n t i f i c  f a c i l i t i e s  t o  meet exoected~. 
F a c i l i t i e s  mandate i n  FV 19i6. These f a c i l i t i e s  are neutron gource ( ~ R N L ) .  construct ion schedule. 
Operations the  advanced synchrntron rad ia t i on  sources 
(Cont' d) which w i l l  prov ide unprecedented f luxes o f  

photons i n  the  u l t r a v i o l e t  and X-ray 
ranges fo r  a l l  t he  s c i e n t i f i c  community. 

Subtotal Mater ia ls  
Sciences F a c i l i t i e s  
Operations 

-------------------------------------------------------------------------------------------------------------------*-----------------------------------

TOTAL MATERIALS 
SCIENCES- ~ 

Operating 
Expenses 

Percentage Breakdown 
by Performer 

Laboratory 
l l n i ve r s i t y  
I n d u s t r i a l 1  
Other 

Subtotal 

Number o f  Researchers 
Supported 



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

I. Preface:  Chemical Sciences 

The Chemical Sciences suhprograln suppor ts  b a s i c  resea rch  across  a  broad f r o n t  of c h e m i s t r y  and a tomic  p h y s i c s  necessary  f o r  t h e  f u t u r e  development o f  
energy  t echno log ies .  Research i n c l u d e s  pho tochemis t r y  i m p o r t a n t  t o  t h e  conve rs ion  o f  l i g h t  energy t o  f u e l s  o r  e l e c t r i c i t y ,  chemical  phys i cs  r e l a t e d  
t o  conlbust ion processes, a tomic  phys i cs  i m p o r t a n t  t o  f u s i o n  concepts,  heavy element chemis t r y  i m p o r t a n t  t o  waste management and i s o t o p i c  sepa ra t i on ,  
o r g a n i c  chemis t r y  as w e l l  as heterogeneous and homogeneous c a t a l y s i s  r e l a t e d  t o  coa l  conve rs ion  and t h e  more e f f i c i e n t  p r o d u c t i o n  o f  f u e l s  and b u l k  
chemicals,  sepa ra t i ons  and a n a l y t i c a l  sc ience r e l a t e d  t o  almost eve ry  f a c e t  o f  p rocess chemis t r y  and n u c l e a r  energy techno logy,  and chemical  
thern~odynamics f o r  p r e d i c t i n g  p h y s i c a l  p r o p e r t i e s  o f  complex hydrocarbon m i x t u r e s .  R e l a t e d  t o  t hose  goa l s  i s  t h e  suppo r t  p r o v i d e d  t o  ma jo r  use r  
f a c i l i t i e s  which a r e  a v a i l a b l e  t o  t h e  e n t i r e  s c i e n t i f i c  connluni ty f o r  research.  

11. A. Sunmary Table 

Program A c t i v i t y  

Chemical Sciences Research..... $ 73,282 
F a c i l i t i e s  Operat ions .......... 31.023 

T o t a l ,  Chemical Sciences.... . $104,305 

11. R. Majo r  Labo ra to ry  F a c i l i t y  Funding 

Argonne Na t i ona l  Labo ra to ry.... $ 14,370 
Rrookhaven Na t i ona l  Lahora tory .  14.415 
Lawrence Berke ley  Lahoratory... 6,470 
Oak Ridge Na t i ona l  Laboratory.. 23,897 
Sandia, L ivermore.............. 5,4111 

T o t a l  ........................ t 64,553 

111. A c t i v i t y  D e s c r i p t i o n s  

CHEMICAL SCIENCES RESEARCH 

Program A c t i v i t y  FY 1986 ---------------- .......................................... 
Chemical Sciences Prov ides f o r  suppo r t  o f  fundamental  
Research s t u d i e s  on pho tosyn thes i s ,  c a t a l y t i c  

r e a c t i o n s  s e n s i t i z e d  by  i r r a d i a t e d  
semiconductors,  pho toe lec t rochemis t r y ,  
and ho~nogeneous p h o t o c a t a l y s i s  r e a c t i o n s ,  
a l l  i m p o r t a n t  t o  unde rs tand ing  t h e  use o f  
s o l a r  energy f o r  p roduc ing  f u e l s  and 
chemicals.  

Prov ides suppo r t  f o r  co~nhus t i on  chen l is t ry  
research,  i n c l u d i n g  spec t roscop i c  and 
k i n e t i c  s t u d i e s  o f  f u e l  chemical  r e a c t i o n s  
t o  p e r m i t  i n s i g h t s  i n t o  more energy 
e f f i c i e n t  f u e l  u t i l i z a t i o n  and p o l l u t a n t  
c o n t r o l .  

8115,080 $124,103 

FY 1987------------------------------------.-----
Cont inues resea rch  i n  pho tochemis t r y  w i t h  
emphasis on unde rs tand ing  i n i t i a l  events  
i n  green p l a n t  pho tosyn thes i s ,  which w i l l  
be f a c i l i t a t e d  by  new u l t r a f a s t  
spec t roscop i c  techn iques.  Ras ic  s t u a i e s  
on p h o t o c a t a l y t i c  r e a c t i o n s  i n  
homogeneous and heterogeneous systems 
w i l l  c o n t i n u e  a t  c u r r e n t  l e v e l s .  

% Change 

+ 7.8% 

FY 1988 .......................................... 
Research w i l l  focus on des ign  of 
a r t i f i c i a l  photochemical  energy  
conve rs ion  systems. Model con~pounds 
t a i l o r e d  f o r  optimum l i g h t  c a p t u r e  and 
e f f i c i e n t  conve rs ion  w i l l  be s tud ied .  

Research w i l l  focus on n lo lecu la r  d y n a l ~ ~ i c s  Combustion r e l a t e d  resea rch  w i l l  
and spect roscopy i n  complex f ue l  sys ten~s  con t i nue .  A new e f f o r t  on r e a c t i v i t y  o f  
t o  p r o v i d e  b e t t e r  combust ion d i a g n o s t i c s  smal l  meta l  c l u s t e r s  w i l l  p r o v i d e  an atom 
and unde rs tand ing  o f  chan i ca l  r e a c t i v i t y  based unde rs tand ing  o f  such p r o p e r t i e s  o f  
processes. r ~ l e t a l s  as c a t d l y s i s ,  c o r r o s i o n  and 

e l e c t r o n i c  behav ior .  



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

111. Chemical Sciences 

Program A c t i v i t y  

Chemical Sciences 
Research (Cont'd) 

(Cont'd) 

FY 1986 .......................................... 
Includes research i n  atomic physics on 
merged heam experiments t o  y i e l d  e lec t ron  
t r ans fe r  cross sect ions re levant  t o  
fusion energy technology. Supports 
research using l ase r  and accelerator  
der ived i o n  beams t o  study h igh 
temperature plasmas. 

Provides support f o r  ca ta l ys i s  research 
t o  provide i ns i gh t s  i n t o  the a c t i v i t y  and 
s e l e c t i v i t y  of chemical react ions f o r  
the conversion of crude resources t o  
re f ined  f u e l s  and chemicals. Organic and 
physical  chemical s tudies are ca r r i ed  out 
on t he  s t r uc tu re  and r e a c t i v i t v  o f  model 
compounds and coal consri tuents.to ne t te r  
understand the  r o l e  o f  chemical 
propert ies on the  conversion processes. 

Includes research on modeling turbulence 
and flame propagation t o  he lp  understand 
combustion ef f ic iency.  Thermophysical 
and t ranspor t  p roper t ies  o f  complex 
f l u i d  mixtures i nc l ud ing  hydrocarbons i n  
br ines and s u p e r c r i t i c a l  mixtures are 
studied t o  be t t e r  understand the  
hehavior o f  l i qu i ds .  

Provides support f o r  basic chemistry 
under ly ing techniques f o r  separation o f  
metals and hydrocarbons, mass t ransport  
i n  f l u i d s  and through in te r faces ,  and 
increasing t he  energy e f f i c i ency  o f  
separation techniques. 

Includes funding f o r  so lu t i on  chemistry 
s tudies addressing the  formation of 
complex species i n  ac id  media important 
t o  fuel reprocessing techniques. 
Research a lso  inc ludes studies of 
ac t in ides  i n  s o l i d  compounds focused on 
the  formation and s t a b i l i t i e s  o f  
compounds germane t o  waste management. 

Research t o  continue on low energy h i g h l y  
charged ions seen i n  fus ion  d i rec ted  
plasmas. The coo l ing  o f  i on  beams w i t h  
e l ec t ron  beams w i l l  be explored. 

Research t o  continue on c a t a l y t i c  s tudies 
w i t h  emphasis on oxide and new 
b io -ca ta lys t  substances f o r  advancing 
understanding o f  the  r e a c t i v i t y  and 
s p e c i f i c i t y  of c a t a l y t i c  processes. 
Ear lv  staaes of ox ida t ion  on coal 
chem;cal and physical  propert ies w i l l  be 
invest igated.  

Research t o  continue on tu rbu len t  flame 
propagation studies t o  i s o l a t e  chemical ly 
induced turbulence from physical  mix ing 
effects. Rehavior o f  supe rc r i t i ca l  
mixtures f o r  energy e f f i c i e n t  separations 
and ana l y t i ca l  techniques o f  complex 
mixtures t o  be studied. 

Continues research on the  re l a t i onsh ip  o f  
membrane composition t o  s e l e c t i v i t y ,  
so l u t i on  chemistry o f  act in ides pe r t i nen t  
t o  nuclear mater ia l  processing, and 
ex t rac tan ts  f o r  s t r a teg i c  metals. 

Research continues on so lu t i on  chemistry 
s tudies and h igh temperature, h igh 
pressure charac te r iza t ion  o f  s o l i d  and 
Qaseous ac t i n i de  comoounds imoortant t o  
the  i so top i c  separations of nuclear 
mater ia ls .  

Emphasis w i l l  be on studies o f  
i n t e rac t i ons  between laser  beams and 
accelerator  produced i on  beams t o  
determine energy t r ans fe r  cross sections 
between electrons and ions i n  exci ted 
States. The Kansas State Un ivers i ty  Ion  
C o l l i s i o n  Physics F a c i l i t y  w i l l  operate 
a t  a f a i r l y  optimal leve l .  

Emphasis w i l l  be on research on reac t i ve  
intermediates, c a t a l y t i c  c lusters,  oxide 
ca ta lys ts ,  ac id  s i t e s  and new 
b i o c a t a l y t i c  systems t o  provide i ns i gh t s  
i n t o  side react ions,  ca ta l ys t  
deac t iva t ion  and new classes of ca ta lvs ts  
f o r  convert ing f o s s i l  and biomass 
resources i n t o  fuels. 

Emphasis w i l l  be on u n i f i e d  modeling of 
thermochemistry of tu rbu len t  combustion; 
macro and micro s t r uc tu re  modeling of 
f l ow  f ie lds ;  i g n i t i o n  and ex t i nc t i on  
cha rac te r i s t i c s  t o  increase comb~~st ion  
e f f i c i e n c i e s  and po l l u t an t  contro l .  

Emphasis w i l l  be on the  study of 
supe rc r i t i ca l  f l u i d s  as solvents fo r  
s a l t s  and organic compound$, novel 
membrane compositions f o r  the  e f f i c i en t  
separation o f  gases, and mass 
transport-enhancing e f f e c t s  of e l e c t r i c  
and magnetic f i e l d s  on l i q u i d - l i q u i d  
ex t rac t i on  systems. 

Emphasis i n  FY 19R8 w i l l  be on so lu t i on  
chemical inves t iga t ions  o f  the  heaviest 
elements, such as lawrencium. So l i d  
s t a te  studies w i l l  focus on the  
charac te r iza t ion  of ceramic-l ike 
compounds of po ten t i a l  importance t o  the 
development of nuclear waste host 
compounds. 

Subtotal Chemical 
Sciences Research 

https://consrituents.to


Ill.Chemical Sciences (Cont 'd)  

MAJOR CHEMICAL FACILITIES OPERATIONS 

Major chemical sciences user  f a c i l i t i e s  pe rm i t  f o r e f r o n t  chemical research t o  he conducted i n  areas impor tant  t o  flOE by  s c i e n t i s t s  from i n d u s t r y  and 
u n i v e r s i t i e s  i n  a d d i t i o n  t o  DOE con t rac to rs .  These exllensive, l ln iqlre nflE f a c i l i t i e s  have been opened t o  a l l  q u a l i f i e d  researchers. Ry p r o v i d i n g  
operat ions support  and a l l o w i n g  o t h e r  researchers t o  u t i l i z e  these f a c i l i t i e s ,  DOE has been ab le  t o  leverage a d d i t i o n a l  chemical research ou t  o f  t h e  
comnunityt The f i v e  f a c i l i t i e s  operated by Chemical Sciences a re :  t h e  Combustion Research F a c i l i t y  (CRF) a t  Sandia/Livermore, t h e  Na t iona l  
Synchrotron L i g h t  Source (NSLS) a t  RNL shared w i t h  M a t e r i a l s  Sciences t h e  High F lux  Isotopes Reactor (HFIR) a t  ORNL, t h e  Transuranium Processing P l a n t  
(TPP) a t  ORNL, and t h e  E lect romagnet ic  Isotopes Enrichment F a c i l i t y  (Ca lu t rons )  a t  ORNL. 

Program A c t i v i t y  FY 1986 FY 1987 FY 198R _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Major Chemical Prov ides suppor t  f o r  Chemical Sciences Cont inues NSLS opera t ions  a t  about t h e  FY Cont inues NSLS opera t ions  a t  f u l l  y e a r  
F a c i l i t i e s  r e l a t e d  opera t ions  o f  t h e  Na t iona l  1986 l e v e l .  A wider  group of che ln is t ry  l e v e l  and pe rm i t s  increase t o  accomnodate 
Operat ions Synchrotron L i g h t  Source (NSLS), about users i s  expected i n  FY lq87. user  demand. 

o n e - t h i r d  of t h e  opera t ions  budget. NSLF 
p rov ides  h i g h  f l u x e s  o f  u l t r a v i o l e t  and 
x- ray r a d i a t i o n  f o r  su r face  and gaseous 
chemical s tud ies  and f o r  a l l  o t h e r  
s c i e n t i f i c  f i e l d s  also. Funding prov ided 
f o r  f u l l  y e a r ' s  operat ion.  

The Comb~rstion Research F a c i l i t y  i s  a Cont inues CRF opera t ions  a t  t h e  FY 1986 Cont inues opera t ions  and a d d i t i o n a l  
un ique f a c i  1 i t y  where co~nbust ion l e v e l  w i t h  emphasis on making a v a i l a b l e  resources w i l l  be a l l o c a t e d  t o  h e l p  
processes can be s tud ied  u s i n g  advanced t h e  l a t e s t  l a s e r  techniques and s a t i s f y  t h e  i n c r e a s i n g  demand from 
l a s e r  systems f o r  d iagnos t i cs .  computat iona l  f a c i l i t i e s  f o r  a l l  v i s i t i n g  s c i e n t i s t s  f o r  access t o  advanced 
Model ing o f  mu1 ticomponent r e a c t i n g  f l ows  researchers .  CRF l a s e r  systems. Emphasis w i l l  be on 
can be undertaken u s i n g  advanced p r o v i s i o n  o f  a new l a s e r  system w i t h  
computers. Th is  f a c i l i t y  i s  lused by b e t t e r  t ime  r e s o l u t i o n  necessary f o r  
s c i e n t i s t s  and engineers from a l l  DOE impor tant  co~nbust ion r e a c t i o n  k i n e t i c s  
programs and from i n d u s t r y  and s tud ies.  
u n i v e r s i t i e s .  I n  FY 19815, t h e  CRF was 
funded f o r  t h e  f u l l  yea r  o f  ope ra t i on .  

Provides funds f o r  o p e r a t i o n  of t h e  Cont inues opera t ion  of t h e  Ca lu t rons  f o r  The Calu t rons w i l l  operate  22 segment-
Calu t rons 12 segment-months (one segment 20 segment-months and t o  produce samples months t o  produce samples o f  
f o r  12 months) produc ing ?R i so topes from o f  approxirnately 26 isotopes from 14 approx imate ly  20 i so topes from 14 
'4 elements f o r  sa les and l o a n  i n  suppor t  elements. I nc reas ing  l e v e l  o f  ope ra t i ons  elements. 
o f  bas ic  research and development and w i l l  pe rm i t  t h e  p roduc t ion  o f  
d i a g n o s t i c  medicine. tha l l ium-203 used i n  h e a r t  scan 

d iagnos t i cs .  



Ill.Chemical Sciences (Cont'd) 

Program A c t i v i t y  FY 1986 FY 19R7 FY 19R8---------------- .......................................... ------------------------------------me---- ----me---+------------------=-------------

Chemical Sciences Includes funds t o  operate the  HFIq and HFlK and TPP operat ion planned t o  HFIR and TPP operations planned f o r  
F a c i l i t i e s  TPP f d c i l i t i e s  12 months t o  provide heavy continue a t  FY 1986 leve l  dur ing t he  12 months. 
Operations element research mater ia ls ,  neutron second h a l f  o f  FY 1987 t o  provide 

(Cont'd) sca t te r ing  heams, i r r a d i a t i o n  services, neutrons f o r  ta rge t  i r r a d i a t i o n s  and 
and Californium-252. heam f o r  mater ia ls  studies. Studies 

w i l l  be completed t o  determine the  HFIR 
pressure vessel l i f e  expectancy. 

Includes funding f o r  SSRL operations as a Continues SSRL operat ion a t  the  FY 1986 Continues SSRL operations leve l  
major user f a c i l i t y  p rov id ing  synchrotron leve l .  Increased funds t o  cover e l e c t r i c  comparable t o  t h a t  i n  FV 1987. The use 
rad ia t i on  f o r  research i n  mater ia ls .  power and ob l iga t ions  t o  pay a greater  of the PEP r i n g  w i l l  increase t o  take 
h i o l og i ca l ,  chemical, medical, and share of overhead. RBD t o  increase t he  advantage o f  new beamlines. 
engineering sciences. SSRL operated i n  a u t i l i t y  and e f f i c i ency  of synchrotron 
mode dedicated t o  synchrotron rad ia t i on  r a d i a t i o n  hy developing improved l i g h t  
f o r  four  months t o  meet f i f t y  percent of and e lec t ron  beam op t i c s  t o  manipulate 
user demand. and t ranspor t  r ad ia t i on  w i l l  continue. 

S ih to ta l  Chemical 
Sciences F a c i l i t i e s  
Operations $31,023 ....................................................................................................................................................... 
TOTAL CHEMICAL 
SCIENCES 

Operating 
Expenses $104,305 S115,ORO $124.103 

Percentage Rreakdorm 
hy Performer 

Lahoratory 
U l i ve r s i t y  
I ndus t r i a l /  
Other 

Subtotal 

Number o f  
Researchers 
Supported 



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

I 

I. Pre race :  n p p i i e d  t ia rnemat lca l  Sciences 
I 

App l i ed  l l a themat i ca l  Sciences has two a c t i v i t i e s :  Mathematical  Sciences Research and Energy Sciences Advanced Computat ion.  The o b j e c t i v e s  of t h e  
14dthematical (c iences Research a c t i v i t y  a r e :  (1)  t o  expand t h e  knowledge o f  t h e  fundamental mathematics and computer sc ience  p r i n c i p l e s  necessary  t o  
nod el t h e  complex p h y s i c a l  phenomena i n v o l v e d  i n  energy  p r o d u c t i o n  systems and h a s i c  sc iences,  and ( 2 )  t o  e x p l o r e  f u t u r e  computa t iona l  a l g o r i t h m s  and 

a r c h i t e c t u r e s  necessary f o r  i n v e s t i g a t i n g  these ~na themat i ca l  models. The o h j e c t i v e  of t h e  Eneryy Sciences Advanced Computat ion a c t i v i t y  i s  t o  p r o v i d e  
access t o  t h e  l i i ghes t  q u a l i t y  s t a t e - o f - t h e - a r t  supercomputers and r e l e v a n t  so f tware  t o  resea rche rs  suppor ted by  t h e  O f f i c e  o f  Energy Research. 

A. Sumnary Table 

Program A c t i v i t y  % Change 

Mathematical  Sciences Research. 5 22,803 
Energy Sciences Advanced 
Coniputation ................... 14.6511 

To ta l ,  App l i ed  Plathematical  
sc iences ................... $37,453 

11. R. Major  Labo ra to ry  F a c i l i t y  Funding 

Argonne Na t i ona l  Laboratory.. .. 1 5.530 
Lawrence Rerke ley  Lahoratory... 1,184 
Los Alamos N a t i o n a l  Lahora tory .  1,115 
Lawrence L ivermore Na t i ona l  

Laboratory. .  .................. 6,837 
F l o r i d a  S t a t e  I l n i v e r s i t y....... 

To ta l  ........................ 8,179 
- - - - - - --
$ 23,045 

111. A c t i v i t y  D e s c r i p t i o n s  

Program A c t i v i t y  
----------------

FY 1986 .......................................... FY 1987 .......................................... FY 1988 
-----------------------am------e----------

Mathematical  P r o v i d ~ s  suppo r t  f o r  h o t h  a n a l y t i c a l  and C o n t i n u r s  resea rch  i n  a n a l y t i c a l  and Emphasis w i l l  be on a n a l y t i c a l .  
Sciences computa t iona l  t echn iques  f o r  model ing  compu ta t i ona l  neth hods f o r  model ing  shocks compu ta t i ona l ,  and g r a p h i c a l  t echn iques  
Research coniplex i n t e r a c t i o n s  hetween i n a t e r i a l  and i n t e r f a c e s  i n  t h r e e  s p a t i a l  b y  teams a t  u n i v e r s i t i e s  and l a b o r a t o r i e s  

i n t e r f a c e s  and s t r o n g  shocks i n  d imens ions and more complex geometr ies,  f o r  d e s i g n i n g  comple te  computa t iona l  
d e t o n a t i o n  waves, combust ion f r o n t s ,  and such as plasma conf inement  dev ices .  model ing  systems. 
mu l t i phase  f l u i d  f low. combust ion chamhers, and o i l  r e s e r v o i r s .  

I n c l u d e s  suppo r t  f o r  des ign  o f  e f f i c i e n t  Research con t i nued  on new g r a p h i c a l  Research w i l l  f ocus  on optimum a n a l y s i s  
d a t a  s t r u c t u r e s  and use of s o p h i s t i c a t e d  d i a g n o s t i c  t echn iques  f o r  q u a n t i f y i n g  t h e  and d i s p l a y  o f  s c i e n t i f i c  d a t a  and 
computer g raph i cs  techn iques such as components o f  computa t iona l  models and e f f i c i e n t  use o f  new ~ u p e r c o m p u t e r  
computer genera ted movies and v ideo  tapes comparing r e s u l t s  w i t h  exper iments .  systems. 
o f  t h e  behav io r  o f  f l u i d s  under va r i ous  
f l o w  c o n d i t i o n s .  



111. Applied Mathematical Sciences (Cont'd) 

Program A c t i v i t y  FY 1986 FY 1987 FY 1988---------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..........................................-------------------------------a*---------

Mathematical Provides support f o r  experimental Continues research on t he  experimental Focus of research w i l l  be on h igh leve l  
Sciences p a r a l l e l  processor computer systems f o r  p a r a l l e l  computers a t  un i ve rs i t i es  as languages fo r  new p a r a l l e l  processor 
Research (Cont'd) speeding up computations f o r  l a rge  we l l  as some commercial versions. computer systems. These languages are 

s c i e n t i f i c  and engineering problems. used fo r  descr ib ing the  various 
algori thms needed t o  specify exac t l y  the  
steps required t o  solve computational 
models. New algori thms w i l l  be 
incorporated i n t o  large scale 
computational models on the  p a r a l l e l  
supercomputers. 

Subtotal Mathematical 
Sciences Research 
Operations $22,803 $22,650 $23,850 ....................................................................................................................................................... 

Energy Sciences Includes support fo r  access provided f o r  Conrinues supercomputer access f o r  ER Permits lease o f  Class V I I  computer
Advanced about 4,000 O f f i ce  o f  Energy Research researchers a t  t he  same l e v e l  as FY system i n  the  f i r s t  h a l f  of FY 1988, 
Computation (OER) researchers supported by OER i n  1986. Support fo r  both the  NMFECC and which w i l l  a l low ER sc i en t i s t s  t o  address 

HENP, RES, and RER on supercomputers v i a  the  FSU Centers continued. Implemen- inc reas ing ly  complex problems. This new 
a nationwide network connected t o  t he  t a t i o n  of network redesign w i l l  be machine w i l l  be located a t  the  LLNL, and 
National Magnetic Fusion Energy delayed and interagency standards and i s  the  primary reason f o r  the  la rge  
Computational Center (NMFECC) a t  LLNL and i n t e r n e t t i n g  w i l l  be impacted. F i l e  increase i n  funding a t  t h i s  laboratory. 
t o  the  Supercomputer Research I n s t i t u t e  management upgrade w i l l  continue as Total supercomputer access, however, w i l l  
(SCRI) a t  F l o r i da  State l l n i ve r s i t y  scheduled. remain aooroximatelv constant since the 
(FSII). This year, 24,000 hours of cooperat;;e agreement w i t h  FSU w i  11 
supercomputer t ime was provided. I n  he discontinued. The f i l e  storage 
addi t ion,  a p ro j ec t  was hegun t o  upgrade system a t  NMFECC w i l l  continue t o  be 
the f i l e  storage systems a t  these supported. The Network p ro jec t  w i l l  
f a c i l i t i e s .  The network was redesigned continue a t  a reduced le "e l1  
t o  conform t o  interagency research 
network protocol  standards and a 
compet i t ive procurement was conducted t o  
upgrade network processors f o r  t h i s  
pro ject .  

Subtotal Energy 
Sciences Advanced 
Computation 
Operations $14,650 $16,135 $16,600 ....................................................................................................................................................... 



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

------- - 

111. Appl ied Mathematical Sciences ( C o n t ' d )  

Program A c t i v i t y  FY 1986 FY 1987 FY 19R8 ------------------ .......................................... 
TOTAL APPLrEn 
MATHEMATICAL SCIENCES 

Operat ing 
Expenses 

Percentage Rreakdorm 
by  Performer 

Laboratory  
U n i v e r s i t y  
I n d u s t r i a l /  

Other 

Subtota l  

Number of 
Researchers 
Supported 

I. Preface:  Engineer ing and Cnosciences 

This subprogram supports IIOE's c e n t r a l  fundamental research a c t i v i t i e s  i n  eng ineer ing  and geosciences. The Eng ineer ing  Research o b j e c t i v e s  a re  (1 )  t o  
improve and advance our  knowledge o f  processes u n d e r l y i n g  c u r r e n t  eng ineer ing  p r a c t i c e ,  and ( 2 )  t o  expand knowledge o f  fundamental concepts f o r  
s o l v i n g  a n t i c i p a t e d  and unforeseen eng ineer ing  prohlems i n  energy technolog ies.  Fundan~ental research i s  supported i n  bo th  t r a d i t i o n a l  eng ineer ing  
d i s c i p l i n e s  and i n t e r d i s c i p l i n a r y  areas, address ing prohlems r e l a t e d  t o  energy p roduc t ion ,  d i s t r i h u t i o n ,  and u t i l i z a t i o n .  The Geosciences Research 
o h j e c t i v e  i s  t o  develop a q u a n t i t a t i v e ,  p r e d i c t i v e  unders tanding of  t h e  energy r e l a t e d  aspects o f  g e o l o g i c a l ,  geophys ica l  and geochemical processes. 
Current  emphasis i nc ludes  Con t inen ta l  S c i e n t i f i c  n r i l l i n g  ( e s p e c i a l l y  thermal regimes),  remote sensing o f  c r u s t a l  s t r u c t u r e  and dynamics, geochemical 
m i g r a t i o n  and bas ic  geoscience s t u d i e s  r e l a t i n g  t o  hydrocarhon resources. 

11. A. Sumnary Table 

Program A c t i v i t y  FY 1988 % Change 
a-

Engineer ing Research .......... $ 12,355 
Geosciences Research .......... 12.9n5 

To ta l .  Engineer ing and 
Geosciences ................ $25 ,261  



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

11. 0. Major Laboratory F a c i l i t y  Funding 

Program A c t i v i t y  FY 19RG 

Lawrence Berkeley Laboratory.. . B 1,430 
Los Alamos National Laboratory. 2,353 
Sandia, Albuquerque......... ... 2,371 

Total ........................ d 6,654 

111. A c t i v i t y  Descr ipt ions 

Program A c t i v i t y  FY 19R6---------------- .......................................... 
Engineering I n  Mechanical Sciences: provides support 
Research f o r  f l u i d  mechanics. heat t rans fe r .  s o l i d  

mechanics, f rac tu re  ~lechanics, and 
f r i c t i o n .  Examples o f  supported p ro jec ts  
inc ldde e l e c t r i c a l  and chemical cor ros ive  
act ions o f  l u b r i c a t i n g  o i l s  under load; 
fundamental aspects o f  heat t rans fe r  i n  
non-steady flows; and i n te rac t i ons  
between two counter-flowing f l u i d s  (e.g., 
water and steam) i n  energy systems. 

I n  System Sciences: includes support fo r  
measurements f o r  t rack ing  and c o n t r o l l i n g  
energy re l a ted  processes, i d e n t i f i c a t i o n  
of knowledge needed t o  develop and 
operate i n t e l l i g e n t  machines i n  changing 
environments. Methods fo r  c o n t r o l l i n g  
plasma processing of metals and p l as t i c s ;  
and inst rumentat ion f o r  energy re la ted  
h o s t i l e  environments. 

I n  Engineering Analysis: inc ludes support 
fo r  s tudies o f  methods of deal ing w i t h  
complex, non-l inear systems, and 
aovancing engineering analys is  methods. 
Of specia l  concern are engineering 
systems whose under ly ing p r i nc i p l es  o f  
ouerat ion are we l l  understood and vet 
wioose behavior from moment t o  moment i s  
unpredictable. 

Subtotal Engineering 
Research 

FY 1987 .......................................... 
Continues research on f l u i d  mechanics, 
heat t rans fe r ,  s o l i d  mechanics, f r ac tu re  
mechanics, and f r i c t i o n .  Research w i l l  
inc lude studies o f  the  e f fec ts  of 
f r i c t i o n  on systems operat ing a t  very low 
temperatures and measurements o f  the heat 
released as a crack ~rooauates  i n  a 
stressed s i t e  o f  mater ia l - (a  measurement 
needed t o  t e s t  theor ies  o f  f r ac tu re  
processes). 

Continues research on measurements needed 
t o  t r ack  and cont ro l  energy re l a ted  
processes. There w i l l  be studies o f  
improving the  way t h a t  machines can make 
decis ions on rou t i ne  questions, making 
more e f fec t i ve  use o f  in format ion 
gathered by such machines w i t h  t h e i r  
sensors: and studies o f  cos t -e f f ec t i ve  
ways t o  produce and cont ro l  plasma i n  
processing of mater ia ls .  

Continues research on more energy 
e f f i c i e n t  methods o f  mix ing and s t i r r i n g  
f l u i d s .  a j o i n t  un i ve rs i t y / i ndus t r y  
p ro j ec t  on a novel concept f o r  con f in ing  
chemical processing w i t h i n  a l i q u i d  
cu r t a i n ,  and various engineering aspects 
o f  combustion both i n  quiescent and 
tu rbu len t  surroundings. 

FY 19RR .......................................... 
Emphasis w i l l  be on app l i ca t ions  of 
thermodynamics t o  the descr ip t ion  of 
p l a s t i c  deformations i n  sol ids,  heat and 
mass t r ans fe r  i n  f ree  convection, and 
cont inuat ion o f  basic two-phase f low 
studies such as dry-out and rewet t ing of 
surfaces found i n  enerqv svstems. 

Emphasis w i l l  be on studies o f  methods of 
c o n t r o l l i n g  energy production and using 
modern techniques i n  chemical process 
contro l ,  programming o f  p a r a l l e l  
computers t o  con t ro l  i n t e l l i g e n t  
machines, and the  use o f  expert systems 
i n  he1 p ing such machines handle technical  
problems r e s u l t i n g  from unexpected 
occurrences. 

Emphasis w i l l  be on non-l inear systems 
leading t o  methods f o r  be t t e r  analyses of 
engineering systems conta in ing magnets, 
ce r t a i n  types o f  p l a s t i c  components, and 
innovat ive computer menory systems. 



111. Engineer ing and Geosciences (Cont 'd)  

Program A c t i v i t y  FY 1986 ---------------- .......................................... 

Geoscientes Provides suppor t  f o r  research on 
Research la rge -sca le  e a r t h  movements, s u h s ~ ~ r f a c e  

c o n t i n e n t a l  processes, e v o l u t i o n  o f  
geo log ic  s t r u c t u r e s ,  p r o p e r t i e s  o f  e a r t h  
m a t e r i a l s ,  rock f low, f r a c t u r e  and 
f a i l u r e .  E f f o r t s  have centered on 
model ing s t r e s s  and s t r a i n  changes t o  
c a l c l l l a t e  s y n t h e t i c  earthquakes. 

Provides suppor t  f o r  research on gener ic  
p r o p e r t i e s  o f  geothermal f l u i d s ,  s t a t i c  
rock-water i n t e r a c t i o n s ,  geochemical 
t r a n s p o r t  and o rgan ic  geochemistry. 
Dur ing t h e  past  yea r  s c i e n t i s t s  i nvo lved  
i n  t h e  world-wide i r i d i u m  anomaly s tudy 
have developed a new spectrometer which 
measures i r i d i u m  i n  p a r t s  per  t r i l l i o n  
and which operates 100 t o  500 t imes 
f a s t e r  than i s  o the rw ise  p o s s i b l e  us ing  
c u r r e n t  methods. 

Inc ludes suppor t  f o r  s t u d i e s  i n  resource 
d e f i n i t i o n  and u t i l i z a t i o n ,  r e s e r v o i r  
dynamics and model ing, and t h e  thermal 
regimes and hydrocarhon resources o f  t h e  
Nor th  American con t inen t .  A workshop was 
h e l d  i n  January 1986 t o  examine t h e  
hydrocarhon-re la ted geoscience i n t e r e s t  
i n  t h e  DOE p a r t  o f  Con t inen ta l  
S c i e n t i f i c  D r i l l i n g .  Three sha l l ow  
d r i l l i n g  p r o j e c t s  were undertaken i n  
FY 19R6: a s e t  o f  ho les t o  measure heat 
f l ow  a t  t h e  lower  end o f  t h e  Sa l ton  Sea, 
a h o l e  i n t o  a near-surface hydrothermal 
regime near Mammoth Lakes a t  Long Val ley ,  
CA, and a h o l e  t h a t  penet ra tes i n t o  a 
vapor /hotwater -dominated hydrothermal 
system i n  t h e  Va l l es  Caldera. NM. 

Cont inues research on la rge -sca le  
c o n t i n e n t a l  processes, e v o l u t i o n  o f  
qeo log ic  s t r u c t u r e s ,  and p r o p e r t i e s  o f  
e a r t h  m a t e r i a l s .  These w i l l  con t inue  as 
independent s tudy e f f o r t s  and as p a r t  o f  
t h e  Con t inen ta l  F c i e n t i f i c  D r i l l i n g  
Program. E f f o r t s  w i l l  con t inue  t o  
r e l a t e  l a b o r a t o r y  experiments t o  s t u d i e s  
conducted " i n -s i tu , "  e i t h e r  i n  d r i l l -
ho les o r  i n  mine cha f t s .  

Cont inues research on t h e  chemis t r y  o f  
geothermal flu idc ,  rock-water 
i n t e r d c t i o n s ,  geochemical t r a n s p o r t  and 
o rgan ic  geochen~istry.  Special  emphasis 
w i l l  be g i ven  i n  FY 1987 t o  t h e  
development o f  o rgan ic  geochemistry and 
o t h e r  aspects o f  t h e  geosciences r e l a t i n g  
t o  f o s s i l  f ue l  resources and t h e  geo log ic  
i s o l a t i o n  o f  hazardous wastes. 

Cont inues research on resource d e f i n i t i o n  
and u t i l i z a t i o n ,  r e s e r v o i r  dynamics and 
modeling, and s t u d i e s  o f  t h e  thermal 
regimes and hydrocarbon resources o f  t h e  
Nor th  b e r i c a n  con t inen t .  Analys is  o f  
t h ~r e s u l t s  o f  t h e  Val les  Caldera d r i l l i n g  
w i l l  con t inue  d u r i n g  t h i s  y e a r  and 
next.  n r i l l i n g  i s  planned f o r  t h e  summer 
a t  a smal l  c r a t e r  formed i n  Long Va l l ey ,  
CA, ahout 600 years  ago. Assessment w i l l  
s t a r t  o f  s i t e s  best  s u i t e d  f o r  
s t i n ~ u l a t i o n  o f  major  advances i n  t h e  
unders tanding of  hydrocarbon resources. 

Emphasis w i l l  be on advanced se ismic  and 
o t h e r  techniques usefu l  i n  resource 
e x p l o r a t i o n ,  on rock  mechanics and f l o w  
s t u d i e s  r e l a t e d  t o  r e s e r v o i r  modelina. 
and on s t u d i e s  o f  t h e  phys ica l  propeFt ies  
o f  e a r t h  m a t e r i a l s  and geo log ic  processes. 

Emphasis w i l l  be on t h e  geochemistry of 
t h e  e a r t h ' s  c o n t i n e n t a l  c r u s t ,  t h e  
thermodynamics of n a t u r a l l y  o c c u r r i n g  
underground f l u i d s ,  geochemical 
t r a n s p o r t ,  and s i t e  s t u d i e s  f o r  a 
d r i l l i n g  t o  enhance progress i n  o rgan ic  
geochemistry. Geochemical s t u d i e s  w i l l  
a l s o  he undertaken i n  t h e  develop ing area 
of  i so tope  geosciences. 

Emphasis w i l l  be p laced on hydrocarbon 
resource d e f i n i t i o n  and u t i l i z a t i o n ,  and 
on r e s e r v o i r  dynamics and modeling. 
A d d i t i o n a l  d r i l l i n g  a c t i v i t i e s  a re  
planned as p a r t  d f  t h e  Con t inen ta l  
S c i e n t i f i c  D r i l l i n g  Program, ho th  i n  
thermal regimes and areas s u i t e d  fo r  
b a s i c  s t u d i e s  p e r t a i n i n g  t o  o i l  and gas 
resources. 



111. Engineering and lkosciences (Cont'd) 
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Geosci ences 
Research (Cont'd) 

Subtotal reosciences 
Research 

TOTAL ENGINEERING 
AND GEOSCIENCES 

Operating 
Expenses 

Percentage Breakdown 
by Performer 

Laboratory 
Onivers i tv  

Subtotal 

Number o f  
Researchers 
Supported 

Provides support f o r  research on so la r  
physics, magnetospheric physics, upper 
atmosphere " i n - s i t u '  geochemistry and 
physics, so la r  r ad ia t i on  and c l imate-
re la ted  so la r  t e r r e s t r i a l  studies. These 
studies have focussed on aurora phenomena 
and the measurement of t h e i r  causative 
processes i n  outer  space. 

Continues research on solar ,  so lar-
t e r r e s t r i a l  and atmospheric physics and 
chemistry w i th  emphasis on both d i r e c t  
and d i f fuse  so la r  rad ia t ion .  Designs 
w i l l  be examined f o r  a low-cost device 
fo r  energy resource assessment using 
radiometr ic  techniques. Studies wi 11 he 
continued i n  1987 as pa r t  o f  the  
In te rna t iona l  So la r -Ter res t r ia l  Physics 
Program (ISTP) and r e l a t i n g  t o  the  
Geosphere-Biosphere Glahal Geoscience 
I n i t i a t i v e  ( I M P ) .  

Emphasis w i l l  be on the  re la t ionsh ip  
between t he  near space environment of the' 
ea r t h  and t he  upper and middle atmosphere 
of t he  earth. The in te rac t ions  a t  t h i s  
i n t e r f ace  are poo r l y  known y e t  they 
sure ly  r e l a t e  t o  t he  c y c l i c  U.S. droughts 
and the  22-year so la r  cyc le which has a 
major impact on l1.S. energy concerns. 
About 5 p ro jec ts  o f  modest size w i l l  be 
funded as i n  previous years. 



I. Preface: Advanced Energy P r o j e c t s  

The o b j e c t i v e  o f  t h e  Advanced Energy P r o j e c t s  (REP) suhprograrn i s  t o  e x p l o r e  t h e  f e a s i b i l i t y  of novel,  ene rgy - re la ted  concepts, as they  evo lve  from 
has ic  research. Such concepts a r e  a t  an e a r l y  stage of S c i e n t i f i c  d e f i n i t i o n  and. the re fo re ,  woll ld n o t  q u a l i f y  f o r  suppor t  by technology programs. 
Recause they are new and u n t r i e d ,  those concepts i n v a r i a b l y  represent  a  h i g h  r i s k ;  t o  q u a l i f y  f o r  suppor t  they must a l s o  have t h e  p o t e n t i a l  f o r  an 
eventua l  h i g h  pay -o f f  o f  a  magnitude s u f f i c i e n t  t o  open new v i s t a s  i n  t h e  Flat ion's technology posture.  Muon-catalyzed fus ion,  an unexplored approach 
t o  c o n t r o l l e d  fus ion t o t a l l y  d i f f e r e n t  from e i t h e r  magnetic o r  i n e r t i a l  f u s i o n  can serve as j u s t  one o f  lnany examples. An area o f  major  programmatic 
a t t e n t i o n  i s  t h e  t r a n s f e r  o f  successful  p r o j e c t s  t o  proper  technology programs; such t r a n s f e r s  a re  e f fec ted every  yea r ,  and severa l  a l ready  have l e d  
t o  major  development programs ho th  i n  t h e  Government and i n  p r i v a t e  i ndus t ry .  

The Inode o f  opera t i on  f o r  t h i s  i n t e r d i s c i p l i n a r y  sullprogram i s  t o  suppor t  i n d i v i d u a l  p r o j e c t s  f o r  a l i m i t e d  t ime  on ly ;  i t  d i f f e r s  from o t h e r  
suhprogra~ns i n  t h a t  i t  does no t  fund ongoing e v o l u t i o n a r y  research. The spectrum o f  p r o j e c t s  supported i s  ve ry  hroad, encompassing, f o r  example, t h e  
development o f  new sources o f  e lec t romagnet ic  r a d i a t i o n ,  new methods of  b e t t e r  f o s s i l  f u e l s  u t i l i z a t i o n ,  t o t a l l y  new approaches t o  c o n t r o l l e d  fus ion 
( i n c l u d i n g  muon-catalyzed fus ion )  and new approaches t o  s o l a r  energy u t i l i z a t i o n .  Close con tac t  i s  ma in ta ined  w i t h  n0E technology programs t o  ensure 
proper  coo rd ina t ion .  P r o j e c t s  a re  se lec ted  on t h e  has is .o f  u n s o l i c i t e d  proposals  rece ived  from researchers  a t  u n i v e r s i t i e s ,  i n d u s t r i a l  l a b o r a t o r i e s  
( e s p e c i a l l y  smal l  R&D companies) and n a t i o n a l  l a b o r a t o r i e s .  

4 separate a c t i v i t y  w i t h i n  AEP i s  t h e  Heavy Ion  Fusion Acce le ra to r  Research (HIFAU) program. The heavy i o n  fus ion  approach i s  one of t h r e e  concepts 
f o r  i n e r t i a l  fus ion.  Th is  approach u t i l i z e s  beams of heavy ions t o  d r i v e  fus ion t a r g e t s  t o  produce f u s i o n  y i e l d s  r e q u i r e d  t o  generate  conmercial  
power. (Other approaches t o  i n e r t i a l  f us ion  would employ e i t h e r  l a s e r  beams o r  l i y h t - i o n  beams t o  implode t h e  targets . )  HIFAR i s  deve lop ing t h e  
phys ics  and technology o f  t h e  heavy- ion a c c e l e r a t o r  t o  e s t a h l i s h  a  data hase t h a t  w i l l  a l l o w  t h i s  o p t i o n  t o  be cons idered i n  f u t u r e  dec is ions  
regard ing  t h e  course o f  t h e  N a t i o n ' s  fus ion  e f f o r t .  The s t r a t e g y  t o  meet t h i s  o b j e c t i v e  i n c l u d e s  a s e r i e s  o f  experiments w i t h  i n c r e a s i n g  s i z e  and 
s o p h i s t i c a t i o n  t o  t e s t  a c c e l e r a t o r  and beam phys ics  issues under c o n d i t i o n s  t h a t  hecome p r o g r e s s i v e l y  r e p r e s e n t a t i v e  o f  a f u l l - s c a l e  d r i v e r .  

11. A. Sumnary Table 

Program A c t i v i t y  

Advanced Energy Pro jects . .  ..... 6 7.195 
Heavy I o n  Fus ion Acce le ra to r  

Research..................... 4,617 

T o t a l ,  Advanced Energy P r o j e c t s  $ 11,812 

11. 8. Major Laboratory  F a c i l i t y  Funding 

Lawrence Berkeley Laboratory... $ 3.717 
Lawrence Livermore Na t iona l  

Laboratory... ................. 438 
Los Al anlos Na t iona l  Laboratory.  2,?78 

https://hasis.of
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Ill.A c t i v i t y  f lescr ipt ions 

Program A c t i v i t y  

Advanced Energy 
Projects 

Subtotal Advanced 
Energy Projects 

Heavy Ion  Fusion 
Accelerator 
Research 

FY 19R6 .......................................... 
Major advancements i n  the  AEP-supported 
work on a laboratory-scale x-ray laser  
have placed t he  l1.S. i n  the fo re f ron t  of 
t h i s  emerging technology which offers, 
i n  ce r t a i n  app l i ca t ions ,  s i g n i f i c a n t  
advantages i n  terms o f  cost  and 
performance over s tate-of- the-ar t  
synchrotron l i g h t  sources: prospect ive 
app l i ca t ions  range from b io l og i ca l  c e l l  
research, x-ray l i thography t o  fus ion 
plasma diagno5tics. I n  a d i f f e ren t  area. 
there  was an important development i n  the  
f i e l d  o f  muon-catalyzed fus ion  (a lso  
known as "co ld  fus ion") :  theory was 
o f fe red  ard experiments performed, making 
t h i s  i n t r i g u i n g  approach t o  con t ro l l ed  
fusion look more and more a t t r ac t i ve .  I n  
addi t ion,  a number o f  p ro jec ts  invo lv ing  
concepts re levant  t o  the  DOE mission were 
supported. They inc lude new ideas on how 
t o  accelerate pa r t i c l es ,  how t o  convert 
heat t o  e l e c t r i c i t y ,  and how t o  be t t e r  
e x p l o i t  and u t i l i z e  f o s s i l  f u e l s  - t o  
name a few. I n  a l l ,  about 40 p ro jec ts  
were supported. 

Completed the  f i r s t  h a l f  o f  the  four heam 
accelerator  experiment (MRE-4) t o  operate 
and p a r t i a l l y  character ize t he  
acce le ra to r ' s  performance. Continued 
ohvsics t es t s  on s i na le  beam aDDarates. 
completed the systern~assessrnr!nt: 
Completed design and p a r t i a l l y  fabr icated 
a multiple-heam, high-current ion  
i n j ec to r .  I d e n t i f i e d  and proposed a 
5-year R&n program t o  min imal ly  meet t he  
HIFAR object ive.  I n i t i a t e d  studies on 
advanced accelerator  concepts such as 
beam merging. Results from these 

FY 1987 .......................................... 
Work w i l l  continue on the  exp lo ra t ion  of 
novel concepts t h a t  could open new 
horizons i n  energy-related appl icat ions.  
It i s  an t i c ipa ted  t h a t  new records w i l l  
he broken i n  the performance of 
laboratory-scale x-ray lasers. The t rend  
i s  towards shorter  wavelengths (needed i n  
most o f  the important app l i ca t ions)  and 
higher brightness. I n  the  f i e l d  o f  
muon-catalyzed fusion, a set  o f  c ruc i a l  
experi~nents w i l l  be performed i n  l a t e  
summer, t o  e luc ida te  the  promise o f  t h i s  
fus ion method. 

Comolete RRE-4 assemhlv.. I n s t a l l  heam
~ 

~ l iagnos t ics .  Operate experiment and 
character ize acccelerator  module 
performance. Conduct heam amp l i f i ca t i on  
t e s t s  and assess resul ts .  Explore the 
re l a t i onsh ip  between accelerator  
tolerances and beam t ranspor t  w i t h  s i ng le  
heam apparatus. Document t he  system 
assessment. Complete i n i t i a l  phase o f  
advanced accelerator  concept studies, 
incorpora t ing  resu l t s  from s i ng le  beam 
and MRE-4 tests.  Update accelerator  
design and cost  codes fo r  sub-scale 

FY 19RR .......................................... 
Continued emphasis w i l l  be on the  
development of very b r i gh t  laser-type 
x-ray sources and the  evaluation o f  t h e i r  
appl icat ions,  w i t h  the po ten t ia l  fo r  a  
s i g n i f i c a n t  amount o f  technology 
t ransfer .  Vigorous support w i l l  be 
of fered t o  muon-catalyzed fusion research 
which may, i n  t h i s  t ime frame, lead t o  
answers as t o  the  p rac t i ca l  promise o f  
t h i s  fus ion method. Other new 
energy-related concepts, as they emerge, 
w i l l  be explored fo r  t h e i r  technical  
f e a s i b i l i t y .  

Conduct comprehensive MBE-4 t e s t  series. 
Operate experiment a t  design 
speci f icat ions,  document r esu l t s  and 
c r i t i c a l l y  review. Complete accelerator  
parameter studies, review estimates and 
compare w i t h  experimental t e s t  resul ts .  
l l t i l i z e  design codes t o  i den t i f y  and 
assess the  accelerator  concepts and 
techniques needed t o  adequately t e s t  the  
major beam physics and accelerator 
technology issues. Complete i n j e c t o r  
development. Assemble key components and 
operate. integrated system a t  nominal 



111. Advanced Energy P r o j e c t s  (Con t ' d )  
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a c t i v i t i e s  supplement t h e  HIFAR da ta  
hase. When completed, an e v a l u a t i o n  can 
he made o f  i n d u c t i o n  l i n a c s  as heavy i o n  
f u s i o n  d r i v e r s  f o r  conimercial 
app l ica t ion ,s .  

a p p l i c a t i o n s .  Cont inue i n j e c t o r  
f a h r i c a t i o n .  I n s t a l l  e l e c t r i c a l  
components needed t o  ope ra te  i n j e c t o r  a t  
one -ha l f  p o w r .  Each o f  these a c t i v i t i e s  
p r o v i d e s  a d d i t i o n a l  i n s i g h t  f o r  
i d e n t i f y i n g  a c c e l e r a t o r  des ign  o p t i o n s  
and concepts  t o  o p t i m i z e  t h e  
per formancefcost  r a t i o  f o r  a  d r i v e r .  

power l e v e l s .  These exper iments and 
a c c e l e r a t o r  des ign  s t u d i e s  w i l l  e s t a b l i s h  
a  h a s i s  f o r  p roceed ing w i t h  a d e t a i l e d  
des ign  o f  an a c c e l e r a t o r  exper iment  t o  
m i n i m a l l y  meet t h e  HIFAR program 
o b j e c t i v e .  

TOTRL AnVRNCEO 
ENERGY PKfl.IECTS 

Opera t i ng  
Expenses 

Percentage Rreakdohn 
by  Per former  

Laho ra to ry  
u n i v e r s i t y  
I n d u s t r i a l /  
Other  

Sub to ta l  

Number o f  
Researchers 
Supported 
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I. Preface: Energy Riosciences 

The Energy Riosciences subprogram i s  s t ruc tu red  t o  provide the basic ~n i c rob io l og i ca l  and p l an t  sciences informat ion necessary f o r  n0E's e f f o r t s  i n  
generating the  technology background fo r  enhancing t he  renewable resource base, f o r  m ic rob io log ica l  transformation o f  renewable organic mater ia ls  such 
as l i gnoce l l u l os i cs  i n  the  production o f  f ue l s  and chemicals, and fo r  other  energy re levant  b i o l og i ca l  systems appl icat ions.  Research i s  undertaken 
t o  uncover basic understanding o f  b i o l og i ca l  mechanisms and organisms i n  order t o  implement genetic manipulat ion o r  other  biotechnology operations 
re levant  t o  long range DOE object ives. Some invest igat iows are designed w i th  the oh jec t i ve  o f  wedding contemporary p lan t  b io logy  w i t h  
state-of- the-ar t  pomerful chemical-physical techniques and t h i nk i ng  t o  achieve be t t e r  understanding of mechanisms. 

11. A. Sufmnary Table 

Program A c t i v i t y  

Energy Riosciences ............. S 11,811 

Total.  Energy Biosciences.... $ 11,811 

11. R. Major Laboratory F a c i l i t y  Funding 

Brookhaven National Lahoratory. $ 1,010 
Lawrence Berkeley Laboratory... l,n77 
Michigan State University...... 1,861 

111. A c t i v i t y  Descr ipt ions 

Program A c t i v i t y  FY 19Rfi FY 1987 FY 1988---------------- .......................................... .......................................... .......................................... 
Energy Provides support fo r  p lan t  sciences and Continues long-term ongoing e f f o r t s  on Emphasis w i l l  continue on the  core 
Biosciences microbio logy p r i nc i pa l l y .  Some o f  the  basic research w i t h  energy relevance w i t h  programs o f  Energy Riosciences i n  p lan t  

key a c t i v i t i e s  s t ress  fundamental some changing emphases t o  inc lude and mic rob ia l  sciences. This includes 
i nves t i ga t i on  aimed a t  uncovering add i t i ona l  research on mic rob ia l  top ics  already i d e n t i f i e d  i n  which work 
mechanisms o f :  1 )  photosynthesis and breakdown o f  l i g n i n ,  synthesis, s t r uc tu re  i s  already i n  progress. Some of these 
other b i o l og i ca l  energy conversions. 2) and funct ion of p l an t  complex inc lude studies on l i g n i n  and ce l l u l ose  
synthesis and funct ion of p l an t  c e l l  carbohydrates, data requ i s i t e  t o  hiosynthesis and microbia l  degradation of 
wal ls ,  3)  physiology, biochemistry and development o f  genet ic  t ransformat ion o f  these biopolymers, metabol i c  regu la t ion  
ecology o f  m ic rob ia l  fermentations. s t ruc tu res  involved i n  photosynthesis, o f  b iosyn the t ic  pathways i n  plants, 
i nc l ud ing  methanogenesis. 4)  genet ics and biochemistry o f  fermentat ive photosynthesis, development of genetic 
microorganisms involved i n  the  orphan microbes, and other  top ics  o f  h igh systems i n  anaerobic microorganisms. 
degradation o f  l i gnoce l  l u l o s i c  mater ia ls ,  p r i o r i t y .  Oevelops new methodology f o r  organel le genetics i n  p lants,  and 
5 )  genetics o f  neglected anaerobic and mapping genetic information o f  p lan ts  a t  others. The f u l l  implementation w i l l  be 
thermophi l ic  microorganisms c r i t i c a l  i n  the  molecular l eve l  which w i l l  begin a t  a completed o f  a p l an t  and microbia l  
fermentat ions t o  f ue l s  and chemicals, 6)  modest leve l .  The p a r t i a l  implementation complex carbohydrate center, i n i t i a t e d  
growth and development of p l an t s  as o f  an in tegra ted  m u l t i d i s c i p l i n a r y  e f f o r t  e a r l i e r ,  dedicated t o  research, t r a i n i n g  
re l a ted  t o  molecular and c e l l u l a r  events, on the  biochemical s t r uc tu ra l  and serv ice t o  the  research community. 



- - 

------- -- 

111. Energy Diosciences (Cont'd) 

Program A c t i v i t y  FY 19R6 ---------------- .......................................... 
Energy 7 )  perception o f  and adaptat ion t o  
RioscierIces (Cont'd) environmental factors by p lants,  and R )  

genetic regulatory ~nechanisms i n  plants. 
I n  addi t ion,  growing emphasis i s  being 
placed on probing complex carbohydrate 
s t ruc tu res  because o f  increasing 
appreciat ion o f  the  ro les  o f  these 
molec~rles i n  c e l l  recogni t ion,  t ranspor t  
and regu la to ry  procpsses i n  the  broad 
b i o l og i ca l  context. 

FY 19R7 
-------*-----------------*----------------

charac te r iza t ion  of p l a r ~ t  and mic rob ia l  
complex carbohydrates w i l l  be 
accomplished. Enhanced program of hasic 
hioconversion of woody mater ia ls  w i l l  
begin a t  Oregon Graduate Center by 
Congressional d i r e c t i v e  ($1.2 m i l l i o n ) .  
Test ing and ea r l y  groundwork t o  he done 
on computerized s t r uc tu ra l  data base on 
carbohydrates. 

FY 1988 .......................................... 
This a c t i v i t y  i s  coordinated w i t h  NSF and 
IISnA. The e f f o r t  w i l l  address those h igh 
p r i o r i t y  needs i d e n t i f i e d  i n  carbohydrate 
research. A computerized carbohydrate 
data hase t o  be f u l l y  implemented. I n  
addi t ion,  a number of new pro jec ts  i n  
p ro te i n  engineering, molecular mapping of 
p lan t  genet ic  information and 
biochemistry of p l an t s  and microorganisms 
are ant ic ipated.  

TOTAL ENERGY 
RlOSClENCES 

Operating 
Expenses 

Percentage Breakdown 
by Performer 

Laboratory 
l ln ivers i t y  
I ndus t r i a l /  
Other 

Subtotal 

Number of 
Researchers 
Supported 159 180 200 

I. Preface: Program n i r e c t i o n  

This suhprogram provides the  Federal s t a f f i n g  resources and associated funding required t o  develop, d i r e c t ,  and administer a complex and broadly 
d i ve rs i f i ed  program f o r  mission-oriented research t o  provide the  fundamental s c i e n t i f i c  and engineering base on which t he  Nat ion 's  future energy 
options depend. 

11. A. Summary Table 

Program A c t i v i t y  X Change 

Progranl ni rection.. . . . .... . . ... $ 3,499 

Tota l .  Proyram n i r e c t i o n..... $ 3,4Y9 



111. A c t i v i t y  Descr ipt ions 

Program A c t i v i t y  FY 1986---------------- .......................................... 
Program Di rec t ion  Provided funds f o r  salar ies,  benef i ts ,  

and t r a v e l  f o r  61 f u l l - t ime  equivalents 
(FTE's) i n  the  Off ice of Rasic Energy 
Sciences, the  S c i e n t i f i c  Comoutinq Staff. 
and re la ted  Droaram and management 
support s t a f i .  -ongoing a c t i i l t i e s  
include assessing the s c i e n t i f i c  needs 
and p r i o r i t i e s  o f  the  program; planning 
t o  meet those needs; technical  review of 
~ r o ~ o s a l sfrom labora to r ies  and 
u n i i e r s i t i e s ;  and moni tor ing the  progress 
of ongoing un i ve rs i t y  contracts, 
labora to ry  programs, and construct ion 
pro jects;  as we l l  as responding t o  t he  
many day-to-day requirements i nvo l v i ng  
budget, procurement and other  management 
support a c t i v i t i e s .  Also establ ished i n  
FY 1986 the  Basic Energy Sciences 
Advisory Committee (BESAC). Managed t he  
DOE-wide SRIR program and t he  Magnetic 
Fusion Energy Computer Network. ($3,317) 

Provided program support such as 
e l ec t ron i c  in format ion and communications 
services, p r i n t i n g  and binding, and 
contractual  services. P r i o r  year 
unobl igated carryover comprised $106 o f  
the  t o t a l  expenditure. ($182) 

Total,  Program 
D i rec t i on  

Provide for t he  normal personnel costs 
associated w i t h  an authorized l eve l  o f  63 
FTE's. P r i o r  year unobl igated funds w i l l  
be used f o r  the  1987 pay ra i se  and fo r  
the  increased aaencv con t r i bu t i on  t o  t he  
new Federal ~mpioyees Retirement System. 
S t a f f  e f f o r t  i s  expected t o  increase i n  
support o f  continued growth i n  R&D fo r  
the  next generation o f  f a c i l i t i e s  (1-2 
GeV and 6 GeV Synchrotrons and Advanced 
Steady State Reactor) needed t o  continue 
1I.S. leadership i n  key s c i e n t i f i c  areas 
and i n  support o f  numerous un i ve rs i t y  
cons t ruc t ion  pro jects.  Staff  w i l l  
o a r t i c i ~ a t e  i n  neet tin as and Drovide 
admin is t ra t i ve  supporf f o r  the  newly 
establ ished BESAC. ($4,012) 

Provide fo r  a va r i e t y  of program support 
serv ices s i m i l a r  t o  those i n  FY 1986. 
Also inc ludes contractual  support f o r  
techn ica l  w r i t i ng ,  ed i t i ng ,  and other  
serv ices and program-specific suppl ies 
and mater ia ls .  ($100) 

Provide funds f o r  sa la r ies  and re la ted  
costs t o  continue 63 FTE's. Provide f o r  
the  normal increased personnel costs such 
as within-grade and mer i t  increases, 
impact of the  1987 pay ra ise,  and t he  
increased agency con t r ibu t ion  t o  the  
Federal Employees Retirement System as 
p a r t i c i p a t i o n  increases. Increased 
f a c i l i t i e s  support e f f o r t  w i l l  be 
reouired as R&D increases on maio? new 
s c i e n t i f i c  f a c i l i t i e s  and construct ion 
a c t i v i t y  increases on the  1-2 GeV 
Synchrotron. I n  add i t ion  t o  those 
f a c i l i t i e s  and a c t i v i t i e s  discussed i n  FY 
1987 are the  SSRL 3 GeV SPEAR In j ec to r ,  
support f o r  t he  new Class V I I  computer 
and associated increased network demand, 
and research i n i t i a t i v e s  i n  Energy 
Biosciences. ($4,400) 

Continue t he  va r i e t y  and l eve l  of program 
support services required i n  FY 1987. 
($100) 



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

- - - - - - - 

- - - - - - - 

I. Preface:  C a p i t a l  Equipment 

C a p i t d l  equi l ln l rnt  i s  tneeded t o  5uppor t  t h e  b a s i c  resea rch  and f a c i l i t i e s  o p e r a t i o n s  conducted hy  Ras ic  Energy Sciences. I n  a d d i t i o n ,  Argonne i s  
funded f o r  general  purpose equipll lent t h rough  HTS f o r  t h e  purpose o f  p r o v i d i n g  a l l  t h e  ODE programs a t  AHL w i t h  t h i s  t y p e  o f  equipment. Huch o f  t h e  
resea rch  i n v o l v e s  exper i lncnts  a t  eXtrellleS o f  temperature  and p r e s s u r e  and r e q u i r e s  unprecedented l e v e l s  o f  r e s o l u t i o n .  R e l i a b l e ,  p r e c i s e  measurements 
under such c o n d i t i o n s  c h a l l e n g e  t h e  c u r r e n t  s t d t e - o f - t h e - a r t ,  and as i ~np rove~ l l en t sa re  made i n  i n s t r u m e n t s  and equipment,  i t  i s  impor tan t  t o  b e n e f i t  
f rom theln i n  d t i l n e l y  fash ion.  The q t r a l i t y  of t h e  resea rch  i n  suppo r t  of t h e  nnE miss ion ,  and t h e  e f f e c t i v e  use o f  ma jo r  f a c i l i t i e s  f o r  energy  
r e l a t e d  resea rch  depends on t h e  a v a i l a b i l i t y  o f  new s t a t e - o f - t h e - a r t  equ ip~ l len t  and i n s t r u m e n t a t i o n .  and on rep lacesen t  o f  o l d e r ,  o b s o l e t e  equipment. 

Prograln A c t i v i t y  

M a t e r i a l s  Sciences ............ 611.979 
Chemical Sciences ............. 9.834 
A p p l i e d  l la thefnat ica l  Sciences. 1.n30 
Eng inee r i ng  and Ceosciences... 1,443 
Advanced Energy P r o j e c t s .  ..... Rho 
Energy Hiosc iences ............ 515 

T o t a l .  C a p i t a l  Equip~nent...... 625,661 

11. 8. Major  Labo ra to ry  F a c i l i t y  Funding 

Argonne N a t i o n a l  Labo ra to ry.... t 6.165 
Brookhaven Na t i ona l  Labora tory .  3,696 
Lawrence Rerke ley  Laboratory... 3.336 
Oak l l i d y e  N a t i o n a l  Lahoratory. .  4.659 

T o t a l  ........................ Sl7.856 

111. A c t i v i t y  I l e s c r i p t i o n s  

Program A c t i v i t y  FY 1986 F Y  19137 FY 1988 ---------------- .......................................... ------*----------------------------------- .......................................... 
C a p i t a l  Replace~nents and new ma jo r  equipment used flew equipment needs f o r  x - ray  and VUV Equipment needs w i l l  be accomnodated a t  
Equipment f o r  energy  resea rch  i n  t h e  v a r i o u s  h?am l i n e s  a t  t h e  NSLS and 5SHL. Neut ron t h e  FY 1987 l e v e l .  Th i s  w i l l  i n c l u d e  
f o r  l i a s i c  Suhprogrdlns; t hese  i n c l u d e  e l e c t r o n  s l r r c t rome te rs  a t  t h e  new L o r  Alantos h i g h  p r i o r i t y  s y n c h r o t r o n  r a d i a t i o n  
Energy Sciences microscopes,  n e u t r o n  spectrodneters, Neutron S c a t t e r i n g  Center.  Computer i n s e r t i o n  dev i ces .  equ ipp ing  mass 

n u c l e a r  magnet ic resonance spect rometers .  equipment ~ ~ ( n j r a d i n gand replacement f o r  spect ro lnet ry  l a b o r a t o r i e s  and enhancing 
l a s e r s ,  and mo lecu td r  beam equipment. " !odel ing cor tp l rx  energy  s y s t w s  and c a p a b i l i t i e s  a t  t h e  Combustion Research 
Generdl purpose equipntent requ i rements  s u p p o r t i n g  energy resea rch  d c t i v i t i e s  F a c i l i t y ,  as w e l l  as replacement and 
f o r  hnes nnd ANL wi 1 l he ,net. wi II he undf l r tdken. Repldcelnent and new a c q u i s i t i o n  o f  new equipment. 

eqtriplnent a c q u i s i t i o n  w i l l  t ake  p l a c e  t o  
t h e  e x t e n t  p o s s i b l e  i n  suppo r t  o f  RE5 
p r o j e c t s .  Equiplnrnt  assoc ia ted  w i t h  t h e  
O l t C  aclvance6l s c i e n t i f i c  f a c i l i t i e s  R8D 
a c t i v i t y  w i l l  be i n i t i a t e d .  

T o t a l .  C a p i t a l  
Equipment $25.661 



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

SUMMARY OF MAJOR IISER FACILITIES 

As discussed i n  the hudget nar ra t i ve ,  the  Rasic Energy Sciences (RES) program plans, administers and manages the  DOE basic research i n  
energy re la ted  sciences and i s  responsib le f o r  bu i l d i ng  and mainta in ing the  fundamental s c i e n t i f i c  foundation on which the  na t ion 's  f u tu re  
energy options depend. Stahle support wi thout  i n t e r rup t i on  i s  essent ia l  t o  ca r r y  out t h i s  research t o  provide t he  na t ion  w i t h  a continuous 
supply o f  new knowledge, t r a i ned  personnel and new d i r ec t i ons  fo r  the energy well-being of the United States, and fo r  t he  yeneral 
technological base important t o  the  Nat ion 's  economic future. n l ~ r i n g  the  l a s t  year RES funded 1100 p ro j ec t s  a t  over 200 separate 
i n s t i t u t i o n s  w i t h  support f o r  over 1500 researchers. Together w i t h  the support o f  research, RES undertakes a s i g n i f i c a n t  task f o r  the  
Nation i n  the  development, construct ion,  and operation o f  major user f a c i l i t i e s :  synchrotron rad ia t i on  sources, neutron sources, and other  
energy-related f a c i l i t i e s  such as the  Combustion Research F a c i l i t y .  A t  the  seven major user f a c i l i t i e s  funded by RES, there were about 1400 
users o f  these f a c i l i t i e s  from a l l  s c i e n t i f i c  d i sc i p l i nes  and programs which resu l ted  i n  approximately 790 publ icat ions.  The a c t i v i t y  
around these f a c i l i t i e s  i s  growing and the  number o f  users i s  expected t o  he about 2000 by FY 1988. These major f a c i l i t i e s  are described 
below w i t h  the funding l eve l s  shown fo r  FY 1986. FY 19177 and FY 1988. Funding amounts shown are f o r  operations casts only. 

THE NATIONAL SYNCHROTRON LIGHT SOllRCE (NSLS), RROOKHAVEN NATIONAL ILABORATORY 

The National Synchrotron L i gh t  Source i s  a unique !user o r ien ted  f a c i l i t y  f o r  advanced research w i t h  synchrotron rad ia t ion .  At NSLS a wide 
range of research techniques are used by b i o l og i s t s ,  chemists, s o l i d  s t a te  phys ic is ts ,  me ta l l u rg i s t ,  and engineers fo r  basic and appl ied 
studies. This i s  a modern dedicated f a c i l i t y  which i s  r a p i d l y  being developed f o r  vacuum u l t r a - v i o l e t  and X-ray sca t t e r i ng  and 
spectroscopy. It i s  now operat ing a t  about 50 percent of i t s  experimental capacity and i s  expanding rap id ly .  About 700 users were 
involved i n  FY 19.96. The s c i e n t i f i c  a c t i v i t y  i s  doubl ing annual ly  and t he  e f f e c t s  o f  sa tu ra t ion  w i l l  be ev ident  i n  FY 1988. 

FY 19R6 FY 1987 FY 1988 .......................................... .......................................... .......................................... 
Operating Funding 

Mater ia ls  
Sciences 
Subprogram 

Chemical 
Sciences 
Subprogram 

Subtotal Operating 
Funding $16,250 $18,492 $19,720 ....................................................................................................................................................... 

THE HIGH FLUX REAM REACTOR (HFRR). BROOKHAVEN NATIONAL LABORATORY 

The High Flux Ream Reactor produces h igh- in tens i ty  neutron beams f o r  research i n  a va r i e t y  o f  f i e l ds .  Neutrons are used as probes by 
nuclear and so l i d - s ta te  phys ic is ts ,  chmnists, and b i o l og i s t s .  This 20 year o l d  dedicated f a c i l i t y  has been a paceset t ing f a c i l i t y  and 
renains f u l l y  u t i l i z e d  and productive. About 700 users were involved i n  FY 19R6. The s c i e n t i f i c  a c t i v i t y  w i l l  remain constant dur ing 
the next 2 years. 

Operating Expenses 

Mater ia ls  
Sciences 
Subprogram $ 8,276 $ 9.666 $10,400 ....................................................................................................................................................... 



THF HIGH FLllX ISOTOPE REACTOR (HFIK) AND TRANSllRANlllM PROCECSING PLANT (TPP), OAK R I n G E  NATIONAL LABORATORY 

The High Flux Isotope Reactor i s  a dual purpose reactor  which i s  used fo r  the  production o f  isotopes, and a lso used f o r  mater ia ls  sciences, nuclear 
chemistry, and rad ia t i on  damage research. When f l l l l y  u t i l i z e d :  about 150 users are involved w i th  research a t  the  f a c i l i t y .  Currently, safety 
considerat ions have caused the reactor  t o  remain down a f t e r  a rou t ine  re fue l i ng  shut-down. Once the  f u l l  extent  o f  the problem i s  known and options 
are developed, budget adjustments may he necessary t o  b r i ng  the reactor  back on-l ine. The Transuranium Processing Plant  i s  a companion f a c i l i t y  t o  
the HFlR and was b u i l t  t o  recover the transuranium elements from i r r a d i a t e d  ta rge ts  from the  reactor. The combined operat ing costs of these 
f a c i l i t i e s  i s  shown below. 

FY 1986 FY 1987 FY 1988 .......................................... .......................................... .......................................... 
Operating Expenses 

Chemical 
Sciences 
sllbprograln $13,374 P14,RfiR $16,200 ....................................................................................................................... .----------------------------

THE INTENSE PULSED NEUTRON SOIIRCE (IPNS), ARGONNE NATIONAL LARORATORY 

The Intense Pulsed Neutron Source i s  a dedicated user f a c i l i t y  f o r  advanced research w i t h  pulsed neutrons serv ing the  physics, mater ia ls ,  chemical, 
and l i f e  sciences research communities. The operation o f  t h i s  f a c i l i t y  i s  l i m i t e d  f i n a n c i a l l y  t o  21 weeks per year. I t  i s  f u l l y  u t i l i z e d  t o  the  
extent avai lahle.  Ahout 1RO users were involved i n  FY 19R6. With the  planned i~nprovements o f  the  neutron source and some o f  the spectrometers, the  
s c i e n t i f i c  a c t i v i t y  a t  t h i s  f a c i l i t y  w i l l  increase moderately dur ing the next 2 years. 

Operating Expenses 

Mater ia ls  
Sciences 
Subprogram 

THE STANFORD SYNCHROTRON RADIATION LABORATORY ( S S R L ) ,  STANFOKO IINIVEKSITY 

The Stanford Synchrotron Radiat ion Lahoratory i s  one o f  two na t iona l  f a c i l i t i e s  funded by Rasic Energy Sciences f o r  t he  u t i l i z a t i o n  o f  synchrotron 
rad ia t i on  f o r  basic and appl ied research i n  chemistry, physics, biology, and mater ia ls  sciences. The operat ion o f  t h i s  f a c i l i t y  i s  dependent on the  
operation of the High Energy Physics e lec t ron  i n j ec to r .  While the schedule was reduced fo r  FY 1906 it was f u l l y  u t i l i z e d  t o  the  extent ava i lab le  and 
about 500 users were involved i n  research a t  the f a c i l i t y .  With some new heamlines being commissioned, increased s c i e n t i f i c  a c t i v i t y  i s  expected. 

Operating Expenses 

Chemical 
Sciences 
Subprogram 

Mater ia ls  
Sciences 
Subprogram 1,107 1,R0O 1.900-----"- ----- - - -------

Subtotal 
Operat~ny 
Funding 67,903 $ 9,859 $10,400 

-"----------------------------------m--------------------------"------------o--------------------------------"---------------------"-------------------



LOS ALAMOS NEllTRON SCATTERING CENTER (LANSCE). LOS ALAMOS NATIONAL LARORATORY 

The Los Alamos Neutron Scat ter ing Center i s  a dedicated user f a c i l i t y  f o r  advanced research w i t h  the  nations most intense pulsed neutrons serving the  
physics, mater ia ls ,  chemical, and l i f e  sciences research communities. The operation of t h i s  f a c i l i t y  i s  dependent on the Defense Program's proton 
storage r i n g  f a c i l i t y .  With the new experimental h a l l  by FY 19RR. the  s c i e n t i f i c  program a c t i v i t y  would invo lve  near ly  100 mater ia ls  and 
mater ia ls- re lated s c i e n t i s t s  by the end of t h a t  year. 

FY 1PR6 FY 1987 FY 19R8 .......................................... .......................................... .......................................... 
Operating Expenses 

Mater ia ls  
Sciences 
Subprogram $ 0 $ 1,300 S 3,000 ....................................................................................................................................................... 

COMRUSTION RESEARCH FACILITY (CRF). SANnlA NATIONAL LABORATORY 

The Combustion Research F a c i l i t y  provides a unique c a p a b i l i t y  t o  outside users from industry,  un ivers i ty ,  and laboratory s c i e n t i s t s  f o r  
combustion research. The focus o f  the  laboratory i s  on laser  hagnos t i c s  o f  combustion systems, but  a va r i e t y  o f  burner systems and specia l  
f a c i l i t i e s  are avai lable,  inc lud ing  those f o r  research on coal con~bustion and i n te rna l  combustion engines. About 30 experiments i nvo l v i ng  
about 50 s c i e n t i s t s  are operat ional  i n  FY 19R6. About one new expenmental c a p a b i l i t y  w i l l  be added each year f o r  the  next several years. 
The s c i e n t i f i c  a c t i v i t y  w i l l  t r ack  these advances. 

Operating Expenses 

Chanical 
Sciences 
Subprogram 

GRAND TOTAL 



WPARTMENT OF ENERGY 
FY 19118 CONGRESSIONAL 8lll)GET REOllEST 

ENERGY SllPPLY RESEARCH AND nEVELDPMENT 
( d o l l a r s  i n  thousands) 

KEY ACTIVITY SUMMARY 

CONSTRllCTlON PROJECTS 

Ras ic  Energy Sciences 

I V .  A. C o n s t r u c t i o n  P r o j e c t  Sumnary 

T n t a l  
p r i o r  Year FY 1987 FY 19RR Remaining 

P r o j e c t  No. P r o j e c t  T i t l e  O b l i g a t i o n s  A p p r o p r i a t e d  Request Ha l  ance TEC 

88-R-403 3 GeV Spear I n j e c t o r  1 0 '6 0 

88-R-41.11 A c c e l e r a t o r  Improvement P r o j e c t s  X X X  2,883 

88-R-400 General P l a n t  P r o j e c t s  X X X  3,150 

87-R-406 1-2 GeV Synch ro t ron  R a d i a t i o n  Source 

87-R-403 Neut ron S c a t t e r i n g  Exper imenta l  H a l l  

84-ER-112 Center  f o r  Advanced M a t e r i a l s  22.1158 10,560 

P r i o r  Year P r o j e c t s  X X X  99,617 0 X X X  

To ta l ,  Bas ic  Energy Sciences C o n s t r u c t i o n  X X X  $122,710 6 93,700 X X X  



DEPARTMENT OF ENERGY 
FY 19RR CONGRESSIONAL RIIflGET REOIIEST 

ENERGY SllPPLY RESEARCH AN0 DEVELOPIlENT 
(do1 l a r s  i n  thousands) 

KEY ACTIVITY CONSTRllCTION PROJECT SIJMtIARY 

Rasic Energy Sciences 

IV .  8. Plant  Funded Construct ion Project  

1. Pro jec t  t i t l e  and loca t ion :  AR-R-403 3 6eV SPEAR I n j e c t o r  Project  TEC: $13.500 
Stanford Synchrotron Radiat ion Laboratory S t a r t  nate: 1s t  O t r .  
Stanford, C a l i f o r n i a  Completion nate: 4th Qtr. 

2. F inancia l  schedule: 
F i sca l  Year Appropriated Obl igat ions costs-

R 3,000 s 3,onn $ 2.R50 
7,500 7,500 
3,000 3,000 

3. Narrat ive: 

( a )  This p ro j ec t  w i l l  provide a separate 3 GeV i n j e c t o r  f o r  the  SPEAR storage r i n g  so t ha t  synchrotron rad ia t i on  experiments a t  the  
Stanford Synchrotron Radiat ion Laboratory (SSRL) can proceed independently instead of re ly ing ,  as a t  present, on t he  a v a i l a b i l i t y  
of the  l i n e a r  accelerator  o f  the  Stanford Linear Accelerator Center (SLAC). I n  pa r t i cu l a r ,  t h i s  new i n j e c t o r  w i l l  e l im ina te  
in ter ference between SPEAR i n j e c t i o n  and funct ioning o f  t h e  new SLAC Linear Co l l i de r  (SLC), a new high p r i o r i t y  f a c i l i t y  i n  the  
nOE High Energy Physics program. 

(b)  SSRL has played a leading r o l e  i n  t he  revo lu t i on  t h a t  has taken place over t he  past few years i n  synchrotron rad ia t i on  research. 
The recent work a t  the  Laboratory i n  developing a progression of inc reas ing ly  e f f e c t i v e  and sophist icated i nse r t i on  devices 
(wigglers and undulators) fo r  the  product ion of synchrotron rad ia t i on  a t  both SPEAR and PEP storage r i ngs  has l ed  t o  major 
advances i n  s c i e n t i f i c  and technological  research. Examples o f  p a r t i c u l a r  importance inc lude the  development of non-invasive 
angiography, t he  analys is  o f  atomic arrangements i n  t h i s  amorphous layers, and t he  measurement of magnet as scattering. I n  s p i t e  
of the  strong c a p a b i l i t i e s  offered hy SPEAR fo r  synchrotron rad ia t i on  research, the  ef fect iveness o f  t h i s  f a c i l i t y  i s  ser ious ly  
impaired by l i m i t a t i o n s  on i t s  a v a i l a b i l i t y  fo r  experimental work i n  t h i s  area. The l i m i t e d  a v a i l a b i l i t y  of SPEAR f o r  synchrotron 
r a d i a t i o n  product ion der ives from two sources. The f i r s t  i s  t h a t  i t  i s  a lso  used f o r  high energy experimentation. As a resu l t ,  
SPEAR i s  ava i l ab le  fo r  on ly  ha l f  of i t s  operat ing t i m e  f o r  dedicated synchrotron rad ia t i on  production. It i s  expected, however. 
t h a t  both SPEAR and PEP w i l l  become f u l l y  dedicated t o  synchrotron r a d i a t i o n  production over the  coming years. 

( c )  FY 19R8 funding of $3,000,000 i s  requested t o  continue cons t ruc t ion  o f  the  f a c i l i t i e s  and meet t he  cons t ruc t ion  completion date o f  
the  Fourth Duarter o f  FY 1990. 



0TPARTflENT nF ENERGY 
FY lqRR C0NI;RFSSIONAL RIIIlI;ET REOllEST 

FNFRGY SIIPPLY RE'iEARCH AND DEVELWMENT 
( d o l l a r s  i n  thousands) 

KEY ACTIVITY CflNSTRIICTIflN PROJECT SUMMARY 

Rasic Energy Sciences 

I V .  R. Plan t  Funded Const ruct ion P r o j e c t  

1. P r o j e c t  t i t l e  and l o c a t i o n :  88-R-401 Acce le ra to r  and reac to r  inlprovements P r o j e c t  TEC: $ 2,300 
and m o d i f i c a t i o n s ,  var ious l o c a t i o n s  S t a r t  nate: 2nd O t r .  FY 1988 

Complet ion 0ate: 3 rd  O t r .  FY 1990 

2. F inanc ia l  schedule: 
F i s c a l  Year Appropr ia ted f l b l i g a t i o n s  -Costs 

3. Narrat ive:  

(a )  Th is  p r o j e c t  prov ides f o r  a d d i t i o n s  and m o d i f i c a t i o n s  t o  a c c e l e r a t o r  and reac to r  f a c i l i t i e s ,  which are supported by t h e  Rasic 
Energy Sciences program. Since program p r i o r i t i e s  and needs change, the  p r o j e c t s  described below i n d i c a t e  the  most l i k e l y  
Dro iec ts  t o  be funded. A con t inu ino  eva lua t ion .  however. i s  necessarv t o  ensure t h a t  those o r o i e c t s  w i t h  t h e  a rea tes t  
b r o 2 u c t i v i t y  a r e  funded. Two p r o j e t t s  a t  t h e  Rrookhaven '~a t iona l  ~ a b o r a t o r y  a r e  requested t b  i n c o r p o r a t e  improvements a t  the  High 
F lux Ream Reactor and t h e  Na t iona l  Synchrotron L i g h t  Source. 

( b )  Nat ional  Synchrotron L i g h t  Saurce 

The system o f  hardware which connects t h e  c o n t r o l  computer system t o  hardware devices such as power suppl ies,  heam d iagnos t i c  
equipsent,  sa fe ty  i n t e r l o c k s ,  etc. w i l l  he rep laced w i t h  up-to-date equipment. 

High F l u x  Ream Reactor 

Present ly ,  prompt l o c a l  opera t ion  of c e r t a i n  valves on t h e  equ ipmmt  l e v e l  i s  requ i red  f o r  emergency c o o l i n g  should a l l  incoming 
e l e c t r i c a l  power be l o s t  t o  t h e  f a c i l i t y .  I n  o rder  t o  a l l o w  t h e  reac to r  opera t ing  crew t o  e s t a b l i s h  emergency c o o l i n g  f rom t h e  
c o n t r o l  room, i t  i s  proposed t h a t  f o u r  remote ly  operated valves, con t ro l s ,  power supply, and i n s t r u m e n t a t i o n  be i n s t a l l e d .  

( c )  The funding breakdown by f a c i l i t y  i s :  
Hish Flux Ream Reactor F a c i l i t y................... $ 340 
Nat ional  Synchrotron L i g h t  Source................. 1,960 

Tota l  Funding Requested ...................... 
FY 19RR funding of  $2,300,000 i s  requested t o  p e r m i t  t h e  t i m e l y  improvements t o  these n a t i o n a l  user f a c i l i t i e s .  



0EPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL RllnGET REOIJEST 

ENERGY SUPPLY RESEARCH AN0 DEVELOPMENT 
( d o l l a r s  i n  thousands) 

KEY ACTIVITY CONSTRIICTION PROJECT SUMMARY 

Rasic Energy Sciences 

I V .  8. Plan t  Funded Construct ion Pro jec t  

1. P r o j e c t  t i t l e  and l o c a t i o n :  88-R-400 General p l a n t  p r o j e c t s  Pro jec t  TEC: $ 4,900 
S t a r t  Date: 1 s t  Otr. FY 1988 

Completion Date: 4 th  O t r .  FY 1989 

2. F inanc ia l  schedule: 

A f t e r  
F i s c a l  Year Ob l iga t ions  FY 1986 FY 1987 FY 1988 FY 1988 

P r i o r  Year Pro jec ts  $ 3,750 $ 1,426 $  0  $  0  $  0  
FY 1986 Pro jec ts  3,877 1,847 1,930 100 0 
FY 1987 P r o j e c t s  3,150 0 1,470 1,580 100 
FY 1988 P r o j e c t s  4,900 0 0 2,390 2,510 

3. Narrat ive:  

(a) This  p r o j e c t  i s  requ i red  t o  prov ide f o r  minor  new cons t ruc t ion ,  o ther  c a p i t a l  a l t e r a t i o n s  and addi t ions,  and f o r  b u i l d i n g s  and 
u t i l i t y  systems. Where appl icable,  t h e  request a lso  inc ludes  t h e  cos t  o f  i n s t a l l e d  c a p i t a l  equipment i n t e g r a l  t o  a subproject. 
Funding o f  t h i s  t ype  i s  essen t ia l  f o r  ma in ta in ing  t h e  p r o d u c t i v i t y  and usefu lness o f  Department-owned f a c i l i t i e s .  Since it i s  
d i f f i c u l t  t o  d e t a i l  t h i s  t ype  o f  p r o j e c t  i n  advance, a con t inu ing  eva lua t ion  of requirements and p r i o r i t i e s  may be expected t o  
r e s u l t  i n  addi t ions,  de le t ions ,  and changes i n  t h e  c u r r e n t l y  planned subproject. A t  Argonne, BES i s  t h e  funding program f o r  a l l  
t h e  l a b o r a t o r y ' s  6PP. 

(b )  The c u r r e n t l y  est imated d i s t r i b u t i o n  o f  FY 1988 funds by o f f i c e  i s  as fo l l ows :  
Argonne Nat ional  Laboratory .................................................................... P 3,600 
Ames Laboratory...... .......................................................................... 600 
Notre Dame Rad ia t ion  Laboratory................. ............................................... 30 
Sandia Nat ional  Laborator ies ................................................................... 400 
Stanford Synchrotron Radiat ion Laboratory........ .............................................. 270 

To ta l  p r o j e c t  c o s t  ........................................................................... 
FY 1988 General P lan t  Pro jec ts  (GPP) are miscel laneous minor  new cons t ruc t ion  p r o j e c t s  o f  a general nature, t h e  t o t a l  est imated 
costs  of each w i l l  no t  exceed $1,200,000. These p r o j e c t s  a re  necessary t o  prov ide f o r  t h e  con t inu ing  requirement t o  ma in ta in  t h e  
f a c i l i t i e s  i n  a good s t a t e  of repa i r ,  t o  adapt t h e  f a c i l i t i e s  t o  new or  improved product ion o r  s e r v i c e  techniques, t o  e f f e c t  
economics of operat ions and t o  reduce o r  e l i m i n a t e  health, f i r e ,  and s e c u r i t y  problems. 

( c )  FY 1988 funding o f  $4,900,000 i s  requested t o  meet essenti .al  requirements o f  each o f  t h e  above mentioned locat ions.  

https://essenti.al


DFPARTMENT 0F ENERGY 
FY lQH4  CONGRESSIONAL Rll0GET RFnItEST 

ENERGY SIIPPLY RFSFARCtl AND DEVEI.OPMENT 
( d o l l a r s  i n  thousands) 

KFY ACTIVITY CONSTRllCTlnN PROJECT SUMMARY 

Has ic  Energy Sciences 

I V .  R. P l a n t  Funded C o n s t r u c t i o n  P r o j e c t  

1. P r o j e c t  t i t l e  and l o c a t i o n :  87-R-406 1-2 GeV Synch ro t ron  R a d i a t i o n  Source P r o j e c t  TEC: $ 98,700. 
Lawrence Rerke ley  Labo ra to ry  S t a r t  Date:  1 s t  Ot r .  FY 1987 
Rerke ley ,  C a l i f o r n i a  C o n ~ p l e t i o n  Date: 2nd Otr. FY 1992 

2. F i n a n c i a l  schedule:  
F i s c a l  Year A p p r o p r i a t e d  O b l i g a t i o n s  Costs  

3. N a r r a t i v e :  

( a )  The 1-7 GeV Synchro t ron w i l l  be h u i l t  w i t h i n  t h e  Lawrence Rerkp ley  Labora tory ,  wh ich  i s  l o c a t e d  on l l n i v e r s i t y  o f  C a l i f o r n i a  
p r o p e r t y  ad jacen t  t o  t h e  Rerke ley  campus. The p r o j e c t  w i l l  i n c l u d e  t h e  c o n s t r u c t i o n  o f  new f a c i l i t i e s ,  and a l t e r a t i o n s  and 
a d d i t i o n s  t o  e x i s t i n g  p l a n t  and s i t e  f a c i l i t i e s .  The 1-2 GeV Synch ro t ron  i s  a  s p e c i a l  f a c i l i t y  compr ised o f  an e l e c t r o n  s to rage  
r i n g  and i n j e c t i o n  system, i n s e r t i o n  dev i ces  ( u n d u l a t o r s  and w i g g l e r s )  f o r  g e n e r a t i n g  s y n c h r o t r o n  r a d i a t i o n  and photon beamlines. 

( h )  The 1-2 6eV Synchro t ron F a c i l i t y  w i l l  he a ded i ca ted  s y n c h r o t r o n  r a d i a t i o n  source t h a t  i s  o p t i m i z e d  f o r  g e n e r a t i n g  vacuum 
u l t r a v i o l e t  (VIIV) and s o f t  x - ray  (XIIV) l i g h t  f r om p e r i o d i c  magnet ic  devices.  I n v e s t i g a t o r s  f r on l  i n d u s t r y ,  u n i v e r s i t i e s ,  and 
n a t i o n a l  l a b o r a t o r i e s  w i l l  have access t o  un ique  c a p a h i l i t i e s - - h i g h  s p e c t r a l  b r i l l i a n c e  and v e r y  s h o r t  p u l s e  l e n g t h  ( n o m i n a l l y  
t ens  o f  p icoseconds) made a v a i l a b l e  f rom t h i s  f a c i l i t y .  The 1-2 GeV Synchro t ron w i l l  p e r m i t  new s t u d i e s  i n  b o t h  b a s i c  and a p p l i e d  
sc ience  i n c l u d i n g :  1) m a t e r i a l s  and sur face science: 7) a tom ic  and m o l e c l l l a r  phys i cs ;  3 )  c h e m i s t r y ;  4) b i o l o g y ;  5) i n d u s t r i a l  
u t i l i z a t i o n ;  and 6 )  areas o f  n a t i o n a l  s e c u r i t y .  

( c )  FY 1908 fund ing o f  $18,000.000 i s  r e q u e s t ~ d  t o  p e r m i t  c o n s t r u c t i o n  and procurements  a c t i v i t i e s  t o  c o n t i n u e  l e a d i n g  t o  c o n s t r u c t i o n  
c o m p l e t i o n  i n  t h e  Second Q u a r t e r  o f  FY 1992. 



DEPARTMENT OF FNEREY 
FY 19RR COFIGRES5IONAL RIIIIGET REOIJEST 

ENERGY SIIPPLY RESEARCH AN0 0EVELOPMENT 
( d o l l a r s  i n  thousands) 

KEY ACTIVITY CIINSTRIICTION PROJECT SIJMMARY 

Rasic Energy Sciences 

I V .  8. Plan t  Funded Construct ion Pro jec t  

1. Project  t i t l e  and loca t ion :  87-R-4Il3 Neutron sca t t e r i ng  experimental h a l l  Pro ject  TEC: $17,500 
Los Alamos Neutron Scat ter ing Center (LANSCE) S ta r t  Date: 1s t  O t r .  FY 19R7 
Los Alamos, New Mexico Completion Date: 2nd Qtr. FY 1989 

2. F inancia l  schedule: 
F isca l  Year Appropriated Obl igat ions Costs 

1986 -a/ -a/ -a/ 

3. Narrat ive:  

(a)  This p ro j ec t  provides fo r  the  add i t i on  of an experimental h a l l ,  support space, and associated f a c i l i t i e s  t o  the  Los Alamos Neutron 
Scat ter ing Center (LANSCE) t o  a l l o w  f u l l  use of what w i l l  be t he  nation's most intense pulsed neutron source w i t h  the  complet ion 
of the  Proton Storage Ring (PSR). The proposed experiment'al h a l l  w i l l  provide add i t iona l  space required t o  f u l l y  u t i l i z e  t h i s  
powerful source f o r  a na t iona l  neutron sca t te r ing  program a t  LANSCE. This s t r uc tu re  w i l l  house a minimum o f  n ine  experiments on 
n ine f l i g h t  paths. The p ro j ec t  a lso  inc ludes funds fo r  the  construct ion o f  new spectrometers and data c o l l e c t i o n  computers 
s p e c i f i c a l l y  designed t o  meet t h e  requirements o f  t h i s  f a c i l i t y .  

(b)  The LANSCE f a c i l i t y ,  which i s  now i n  operation, i s  a neutron t i m e - o f - f l i g h t  laboratory devoted t o  neutron sca t te r ing  research i n  
mater ia ls  science and neutron nuclear science research. The research i s  appl ied t o  problems of s ign i f i cance t o  t he  nation's 
energy and defense programs and a lso  contr ibutes t o  the  pool of hasic knowledge under ly ing ma te r i a l s  and nuclear science. The 
extraordinary c a p a b i l i t i e s  of t h i s  f a c i l i t y  have proved a t t r a c t i v e  no t  only t o  the  Los Alamos National Laboratory staf f ,  bu t  t o  a 
la rge  contingent of the  nation's best researchers from u n i v e r s i t i e s  and from industry. Presently, the  reviewers receive requests 
fo r  three t imes as much experimental t i m e  as the  f a c i l i t y  can provide. Soon a f t e r  the  PSR becomes operational,  the  Laboratory 
expects t o  host approximately 1Iln v i s i t o r s  each year. 

( c )  FY 1988 funding o f  $8.500.000 i s  requested t o  continue cons t ruc t ion  o f  the  f a c i l i t i e s  and meet the  construct ion completion date o f  
t he  Second Ouarter o f  FY 1989. 

dl Funding i n  t he  amount of $l.OOO.nOn was appropriated by the  Congress i n  FY 1986 i n  the  Atomic Energy Defense Appropr iat ion w i t h  
i ns t r uc t i ons  t h a t  fu tu re  Appropriat ions were t o  be requested i n  t he  Energy Supply Appropriations. 



DEPARTMENT OF ENFRGY 
FY 19RR CONGKESSIONAL RUIIGET REOllEST 

ENERGY SllPPLY RESEARCH AND IlEVELflPllENl 
( d o l l a r s  i n  thousands) 

KEY ACTIVITY CflNSTRllCTlON PROJECT SIJMMARY 

Ras i c  Energy Sciences 

I V :  8. P l a n t  Funded C o n s t r u c t i o n  P r o j e c t  

1. P r o j e c t  t i t l e  and l o c a t i o n :  R4-ER-112 Center f o r  Advanced M a t e r i a l s  P r o j e c t  TEC: $40,250 
Lawrence Be rke ley  Labo ra to ry  S t a r t  Date:  3 r d  O t r .  FY 19R4 
Rerke ley ,  C a l i f o r n i a  Comp le t i on  Date: 4 t h  Otr. FY 1988 

2. F i n a n c i a l  schedule:  
F i s c a l  Year App rop r i a ted  O b l i g a t i o n s  c o s t s  

3. N a r r a t i v e :  

(a )  The Center  f o r  Advanced M a t e r i a l s  (CAM) i s  compr ised o f  t w o  resea rch  l a b o r a t o r i e s :  t h e  Sur face Science and C a t a l y s i s  Labora tory ,  
and t h e  Advanced M a t e r i a l s  Lahora tory .  The CAM f a c i l i t i e s  a t  LRL w i l l  b? l o c a t e d  on l l n i v e r s i t y  o f  C a l i f o r n i a  p r o p e r t y  a d j a c e n t ' t o  
t h e  Berke ley  Campus, w i t h i n  t h e  s i t e  o f  t h e  Lawrence Rerke ley  Labora tory .  The p r o j e c t  w i l l  i n c l u d e  t h e  c o n s t r u c t i o n  o f  new 
f a c i l i t i e s  and t h e  a l t e r a t i o n  o f ,  and a d d i t i o n s  t o ,  e x i s t i n g  f a c i l i t i e s .  

( b )  Th is ,  r esea rch  c e n t e r  was proposed and approved as a m a j o r  s c i e n t i f i c  r e d i r e c t i o n  o f  t h e  Lawrence Be rke ley  Labo ra to ry  t o  address a 
v i t a l  n a t i o n a l  need, t o  a c c e l e r a t e  h a s i c  resea rch  i n  an area t h a t  p romises medium-term impac t  on h igh - techno logy  i n d u s t r i e s ,  and 
t o  f o s t e r  c l o s e r  t i e s  hetween n a t i o n a l  l a b o r a t o r y  resea rche rs  and t h e i r  c o u n t e r p a r t s  i n  i n d u s t r i a l  and u n i v e r s i t y  l a b o r a t o r i e s .  
The CAM p r o j e c t  has t w o  m a j o r  o b j e c t i v e s :  

- To enhance unders tand ing,  t h r o u g h  long-range b a s i c  research,  o f  t h e  syn thes i s ,  c h a r a c t e r i z a t i o n ,  and p r o p e r t i e s  o f  advanced 
m a t e r i a l s  i n  suppo r t  o f  II.5. e n e r g y - r e l a t e d  and h igh - techno logy  i ndus t r y .  

- To p r o v i d e  advanced f a c i l i t i e q  f o r  resea rch  t r a i n i n g  o f  a d d i t i o n a l  g raduate  s tuden ts  i n  p h y s i c a l  sc iences and e n g i n e e r i n g  
f i e l d s  v i t a l  t o  I1.S. h igh - techno logy  i ndus t r y .  

( c )  FY 19RR f u n d i n g  o f  $7,632,000 rep resen ts  t h e  f i n a l  c o n s t r u c t i o n  f u n d i n g  f o r  t h i s  p r o j e c t  wh ich  was i n i t i a t e d  i n  FY 1984. 
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DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL RllDGET REQUEST 
CONSTPUCTIOM PROJECT DATA SHEETS 

FNE-ENT 
R A S I C  ENERGY SCIENCES 

(Tabul a r  do1 l a r  's i n  thousands. N~ar ra t i ve  m a t e r i a l  i n  whole dol lars. )  

1. T i t l e  and l o c a t i o n  o f  p ro jec t :  3 GeV SPEAR I n j e c t o r  2. P ro jec t  No.: 88-R-403 
Stanford Synchrotron Radiat ion Laboratory 
Stanford, C a l i f o r n i a  

3. Date A-E work i n i t i a t e d :  1 s t  Qtr. FY 1988 5. Previous cost  est imate:  none 

3a. Date phys ica l  cons t ruc t i on  s t a r t s :  2nd Qtr. FY 1988 6. Current cost est imate:  $ 13,500 
Less FY 1984 PERD: 0 

4. Date cons t ruc t i on  ends: 4 t h  Otr. FY 1990 3-Km 
Date: December 1986 

7. F inanc ia l  Schedule: F i s c a l  Year Au tho r i za t i on  Appropr iat ions Ob l iga t ions  Costs-

8. B r i e f  Physical Desc r ip t i on  o f  P ro jec t  

This  p r o j e c t  w i l l  p rov ide  a separate 3 GeV i n j e c t o r  f o r  t h e  SPEAR storage r i n g  so t h a t  synchrotron r a d i a t i o n  
experiments a t  t h e  Stanford Synchrotron Radiat ion Laboratory (SSRL) can proceed independently ins tead o f  
r e l y i n g ,  as a t  present, on t h e  a v a i l a h i l i t y  o f  t h e  l i n e a r  acce lera tor  o f  t h e  Stanford L inear  Accelerator  Center 
(SLAC). This new i n j e c t o r ,  i n  p a r t i c u l a r ,  w i l l  e l i m i n a t e  i n t e r f e r e n c e  between SPEAR i n j e c t i o n  and func t i on ing  
of the  new SLAC L inear  C o l l i d e r  (SLC), a new h igh  p r i o r i t y  f a c i l i t y  i n  t h e  DOE High Energy Physics prograa. 
The separate i n j e c t o r  w i l l  cons i s t  o f  a shor t  150 MeV e lec t ron  l i n a c  t o  be fo l lowed by a slow c y c l i n g  ( l e s s  
than 10 Hz) booster synchrotron t h a t  w i l l  acce lera te  t h e  e lec t rons  t o  3 GeV and then i n j e c t  i n t o  SPEAR. The 
e lec t ron  beaa from t h e  3 GeV booster synchrotron w i l l  be d i rec ted  i n t o  the  e x i s t i n g  "downstream" p o r t i o n  o f  t h e  
SPEAR e lec t ron  i n j e c t i o n  l i n e .  To make f u l l  use o f  t h e  booster energy f o r  f u l l  energy i n j e c t i o n ,  i t  i s  planned 
t o  upgrade t h e  components o f  t h e  i n j e c t i o n  l i n e  t o  3 GeV. F i n a l l y ,  a t h i r d  k i c k e r  magnet w i l l  he implemented 
t o  achieve o p e r a t i o n a l l y  r e l i a b l e  i n j e c t i o n  i n t o  a low emittance, h igh  b r i l l i a n c e  con f i gu ra t i on  o f  SPEAR. 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  3 GeV SPEAR I n j e c t o r  2. P r o j e c t  No.: 58-R-403 
S t a n f o r d  Synchro t ron  R a d i a t i o n  L a b o r a t o r y  
Stanford ,  C a l i f o r n i a  

9. Purpose. J u s t i f i c a t i o n  o f  Need, and Scope o f  P r o j e c t  

SSRL has p l a y e d  a l e a d i n g  r o l e  i n  t h e  r e v o l u t i o n  t h a t  has t a k e n  p l a c e  over  t h e  p a s t  few y e a r s  i n  s y n c h r o t r o n  
r a d i a t i o n  research.  The r e c e n t  work a t  t h e  L a b o r a t o r y  i n  d e v e l o p i n g  a p r o g r e s s i o n  o f  i n c r e a s i n g l y  e f f e c t i v e  
and s o p h i s t i c a t e d  i n s e r t i o n  dev ices  ( w i g g l e r s  and u n d u l a t o r s )  f o r  t h e  p r o d u c t i o n  o f  s y n c h r o t r o n  r a d i a t i o n  a t  
b o t h  SPEAR and PEP s t o r a g e  r i n g s  has l e d  t o  ma jo r  advances i n  s c i e n t i f i c  and t e c h n o l o g i c a l  research.  Examples 
o f  p a r t i c u l a r  impor tance i n c l u d e  t h e  development o f  n o n - i n v a s i v e  angiography,  t h e  a n a l y s i s  o f  a tomic  
arrangements i n  t h i n  amorphous l a y e r s ,  and t h e  measurement o f  magne t i c  s c a t t e r i n g .  

I n  s p i t e  o f  t h e  s t r o n g  c a p a b i l i t i e s  o f f e r e d  by  SPEAR f o r  s y n c h r o t r o n  r a d i a t i o n  research,  t h e  e f f e c t i v e n e s s  o f  
t h i s  f a c i l i t y  i s  s e r i o u s l y  i m p a i r e d  by  l i m i t a t i o n s  on i t s  a v a i l a b i l i t y  f o r  exper imen ta l  work i n  t h i s  area. The 
l i m i t e d  a v a i l a b i l i t y  o f  SPEAR f o r  s y n c h r o t r o n  r a d i a t i o n  p r o d u c t i o n  d e r i v e s  f rom two sources. The f i r s t  i s  t h a t  
i t  i s  a l s o  used f o r  h i g h  energy exper imen ta t ion .  As a r e s u l t ,  SPEAR i s  a v a i l a b l e  f o r  o n l y  h a l f  o f  i t s  
o p e r a t i n g  t i m e  f o r  d e d i c a t e d  s y n c h r o t r o n  r a d i a t i o n  p r o d u c t i o n .  It i s  expected,  however, t h a t  b o t h  SPEAR and 
PEP w i l l  become f u l l y  d e d i c a t e d  t o  s y n c h r o t r o n  r a d i a t i o n  p r o d u c t i o n  o v e r  t h e  c a n i n g  years.  

I n  a d d i t i o n ,  SPEAR p r e s e n t l y  r e c e i v e s  e l e c t r o n s  f rom t h e  main SLAC l i n e a r  a c c e l e r a t o r .  T h i s  l i n a c  i s  b e i n g  
conver ted  t o  r u n  a t  a much h i g h e r  energy, 50 GeV,for t h e  S t a n f o r d  L i n e a r  C o l l i d e r  (SLC) program a n d i s  
scheduled t o  b e g i n  o p e r a t i o n  a t  50 GeV beam energy by  F a l l  1986. T h i s  h i g h  energy o p e r a t i o n  w i l l  make t h e  
l i n e a r  a c c e l e r a t o r  c o n s i d e r a b l y  l e s s  e f f e c t i v e  as a SPEAR i n j e c t o r .  Moreover, s i g n i f i c a n t  changeover t i m e  i s  
expected t o  be r e q u i r e d  t o  s e t  up t h e  a c c e l e r a t o r  f o r  SPEAR i n j e c t i o n  a t  2 t o  2.5 GeV and t h e n  r e t u r n  i t  t o  50 
GeV opera t ion .  T h i s  changeover w i l l  i n t e r r u p t  t h e  h i g h  energy p h y s i c s  program because o f  t h e  d i f f i c u l t y  o f  
r u n n i n g  t h e  a c c e l e r a t o r  i n  t h e  SLC mode as w e l l  as keep ing two beams c o l l i d i n g  w i t h  a beam d i a m e t e r  o f  o n l y  3 
micrometers.  To make SLC e f f e c t i v e  as a h i g h  energy t o o l ,  t h e  number o f  f i l l i n g s  o f  SPEAR must be k e p t  a t  a 
minimum. Th is ,  however, w i l l  g r e a t l y  l i m i t  t h e  o p e r a t i n g  per formance o f  SPEAR and any a c c i d e n t a l  l o s s  o f  beam 
w i l l  mean a SPEARISSRL down t i m e  u n t i l  t h e  n e x t  scheduled f i l l i n g  t i m e  f o r  SPEAR comes up again.  There may 
a l s o  be extended p e r i o d s  i n  wh ich  l i n e a r  a c c e l e r a t o r  development and improvement f o r  t h e  SLC makes i t  
u n a v a i l a b l e  f o r  SPEAR i n j e c t i o n .  



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  3 GeV SPEAR I n j e c t o r  2. P ro jec t  No.: 88-R-403 
Stanford Synchrotron Rad ia t ion  Laboratory 
Stanford, C a l i f o r n i a  

9. Purpose, J u s t i f i c a t i o n  o f  Need, and Scope o f  P r o j e c t  (cont inued) 

Given t h e  importance o f  SLC f o r  t h e  h igh  energy physics program and t h e  importance o f  SPEAR f o r  research w i t h  
synchrotron rad ia t i on ,  i t  i s  v i t a l  t o  achieve a s i t u a t i o n  i n  which these operat ions do no t  i n t e r f e r e  w i t h  each 
other. This  i s  t h e  major reason t h a t  a separate SPEAR i n j e c t o r  i s  being proposed. This  i n j e c t o r  w i l l  increase 
markedly t h e  a v a i l a b i l i t y  and e f fec t iveness  o f  SPEAR f o r  synchrotron r a d i a t i o n  production. It w i l l  a l l ow  SPEAR 
t o  func t i on  a t  f u l l  e f fec t iveness  dur ing  a l l  dedicated t ime periods. It w i l l ,  i n  add i t ion ,  a l l ow  SPEAR t o  
f u n c t i o n  when t h e  l i n e a r  acce lera tor  i s  shut down f o r  mod i f i ca t ion .  

10. D e t a i l s  o f  Cost Est imates I tem Cost To ta l  Cost 

a. Engineering, design, i nspec t i on  and management........................ $ 3,420 
b. Construct ion costs.................................................... O 
c. Special  f a c i l i t i e s ,  Spear Injector.................................... 7,504 
d. Contingency a t  approximately 24% o f  above costs....................... 2,576 

Tota l  est imated cost......................................... %13,500 

11. Method o f  Performance 

Design o f  techn ica l  components w i l l  be accomplished p r i m a r i l y  by SSRL s c i e n t i s t s  and engineers. Some support 
from SLAC w i l l  be requ i red  f o r  storage r i n g  vacuum chamber modi f icat ions.  

Technical component cons t ruc t i on  and f a b r i c a t i o n  w i l l  be done by a combination o f  ?LAC shops and by 
subcontracts awarded on t h e  basis  o f  compet i t i ve  b idd ing  and managed by SSRL and SLAC personnel. 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  3 GeV. SPEAR I n j e c t o r  2. P r o j e c t  No:: 88-R-403 
S tan fo rd  Synchrot ron Rad ia t i on  Labora to ry  
Stanford,  C a l i f o r n i a  

12. Funding Schedule o f  P r o j e c t  Funding and Other Re la ted  Funding Requirements 

FY 1988 FY 1989 FY 1990 TOTAL 
a. To ta l  p r o j e c t  cos ts  

1. To ta l  f a c i l i t y  cos t s  
(a )  SPEAR injector............. $ 2,392 $ 6,046 $ 2,486 $10,924 

Contingencies.............. 458 1,504 614 2,576 
TOTAL (TEC) ............. 2,850 7.550 3,100 13,500 

2. Other p r o j e c t  cos t s  (Assoc ia ted  
R&D)........................... 0 0 0 0 

To ta l  o t h e r  p r o j e c t  costs....... 0 O n 0 
To ta l  p r o j e c t  cos ts  ( I t em 1 R 2 )  $ 2,850 $ 7,550 d 3,100 $13,500 

12. Funding Schedule o f  P r o j e c t  Funding and Other  Re la ted  Funding Requirements (con t inued)  

h. Other r e l a t e d  f und ing  requirements (es t imated  l i f e  of p r o j e c t :  25 years )  
(FY 1986 D o l l a r s )  

FY 1991 FY 1992 FY 1993 

1. Operat ions Expenses............. $ 1,000 $ 1,000 $ 1,000 
2. C a p i t a l  Equipment............... 700 300 300 

To ta l  o t h e r  r e l a t e d  funding..... 3 T ' g D  Ti3n rn 
13. N a r r a t i v e  Exp lana t i on  o f  T o t a l  P r o j e c t  Funding and Other Re la ted  Funding Requirements 

a. To ta l  p r o j e c t  fund ing  
Only  c o n s t r u c t i o n  fund ing  i s  r equ i red  f o r  t h e  p r o j e c t .  

b. Other r e l a t e d  fund ing  requirements 
Est imated cos ts  o f  ope ra t i ng  and ma in ta i n i ng  t h e  i n j e c t o r  ( exc lud ing  power cos ts ) .  
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(Tabular d o l l a r s  i n  thousands. Nar ra t ibX e r i a l  

1. T i t l e  and l o c a t i o n  of p ro jec t :  Accelerator  and Reactor Improvements 
and Modi f i ca t ions ,  var ious l oca t i ons  

3. Date A-E work i n i t i a t e d :  2nd Qtr. FY 1988 

3a. Oate phys ica l  cons t ruc t i on  s t a r t s :  3 rd  Qtr.FY 1988 

4. Date Construct ion ends: 3rd Otr. FY 1990 

i n  whole dol lars. )  

2. P ro jec t  No.: 88-R-401 

5. Previous cost  est imate: none 
Date: 

6. Current cost  est imate: $ 2,300 
Less amount f o r  PE&D: 0 
Net cost  est imate: 3-vm 
Oate: December 1986 

f .  F inanc ia l  Schedule F i s c a l  year Author iza t ions  Appropr iat ions Ob l iga t ions  Costs-

8. B r i e f  Physical Desc r ip t i on  o f  P r o j e c t  

This  p r o j e c t  prov ides f o r  add i t i ons  and modi f i ca t ions  t o  acce lera tor  and reac to r  f a c i l i t i e s ,  which are 
supported by t h e  Rasic Energy Sciences program. Since program p r i o r i t i e s  and needs change, t h e  p ro jec ts  
described below i n d i c a t e  t h e  most l i k e l y  p r o j e c t s  t o  be funded. A cont inu ing  evaluat ion,  however, i s  necessary 
t o  ensure t h a t  those p r o j e c t s  w i t h  t h e  greates t  p r o d u c t i v i t y  a r e  funded. Two p r o j e c t s  a t  t h e  Brookhaven 
Nat ional  Laboratory are requested t o  incorpora te  improvements a t  t h e  High Flux Beam Reactor and t h e  Nat ional  
Synchrotron L i g h t  Source. 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  A c c e l e r a t o r  and Reactor  Improvements 2. P r o j e c t  No.: 88-R-401 
and M o d i f i c a t i o n s ,  v a r i o u s  l o c a t i o n s  

9. Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and Scope o f  t h e  P r o j e c t  

The f o l l o w i n g  a r e  t h e  p r o j e c t e d  i t e m s  o f  work t o  be per formed a t  t h e  v a r i o u s  l o c a t i o n s .  S ince  needs and 
p r i o r i t i e s  may change, o t h e r  p r o j e c t s  may be s u b s t i t u t e d  f o r  t h e  examples l i s t e d  below, and some o f  t h e s e  may 
be l o c a t e d  on non-Government owned p r o p e r t y .  

a. N a t i o n a l  S y n c h r o t r o n  L i g h t  Source 

The system o f  hardware which connects  t h e  c o n t r o l  computer system t o  hardware dev ices  such as power 
s u p p l i e s ,  beam d i a g n o s t i c  equipment, s a f e t y  i n t e r l o c k s ,  e tc .  w i l l  be r e p l a c e d  w i t h  up - to -da te  equipment. 

A new system o f  o p t i c a l  beam p o s i t i o n  d e t e c t o r s  w i l l  be i n s t a l l e d  on a l l  o f  t h o s e  beam l i n e s  wh ich  r e q u i r e  
dynamic feedback s t a b i l i z a t i o n .  

A system o f  s t r i p - l i n e  d e t e c t o r s  and k i c k e r s  w i l l  be i n s t a l l e d  w i t h i n  t h e  m u l t i p o l e  s t r a i g h t  s e c t i o n s  o f  
each o f  t h e  r i n g s .  D e t e c t o r  e l e c t r o n i c s  and power a m p l i f i e r  equipment w i l l  he p r o v i d e d  t o  e n a b l e  t h i s  
system t o  damp a l l  modes o f  t r a n s v e r s e  coheren t  o s c i l l a t i o n .  

A s h o r t  p e r i o d  medium K u n d u l a t o r  w i l l  be i n s t a l l e d  i n  X13 f o r  p r o d u c t i o n  o f  x - rays  o p t i m i z e d  f o r  t h e  
s p e c t r a l  range i n t e r m e d i a t e  between t h e  s o f t  x - ray  spect rum o f  X1 and t h e  ha rd  x- rays  o f  t h e  dev ices  o f  t h e  
Phase I 1  c o n s t r u c t i o n .  

The p u l s i n g  power s u p p l i e s  o f  t h e  b o o s t e r  s y n c h r o t r o n  w i l l  be r e p l a c e d  w i t h  new u n i t s  o f  improved s t a b i l i t y  
and capab le  o f  o p e r a t i n g  a t  h i g h e r  r e p e t i t i o n  r a t e s .  



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  Accelerator  and Reactor Improvements 2. P ro jec t  No.: 88-R-401 
and Modi f icat ions,  var ious l o c a t i o n s  

9. Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and Scope o f  t h e  P ro jec t  (cont inued) 

b. High F lux  Beam Reactor 

Present ly,  prompt l o c a l  operat ion o f  c e r t a i n  valves on t h e  equipment l e v e l  i s  requ i red  f o r  emergency 
coo l i ng  should a l l  incoming e l e c t r i c a l  power be l o s t  t o  t h e  f a c i l i t y .  Ir, order  t o  a l l ow  t h e  reac to r  
opera t ing  crew t o  e s t a b l i s h  emergency c o o l i n g  from t h e  c o n t r o l  room, it i s  proposed t h a t  f o u r  remotely 
operated valves, cont ro ls ,  power supply, and ins t rumenta t ion  be i n s t a l l e d .  

Current ly ,  t h e  several maintenance func t ions  such as t h e  r e s i n  bed regenerat ion and f i l t e r  c lean ing  
opera t ion  generates l a r g e  q u a n t i t i e s  o f  l i q u i d  r a d i o a c t i v e  waste which must be t r e a t e d  and disposed of by  
t h e  BNL waste concentrat ion f a c i l i t y .  This p r o j e c t  w i l l  rep lace t h e  cu r ren t  l i g h t  water p u r i f i c a t i o n  
system w i t h  a powdered f i l t e r  i n  t h e  f u e l  pool system. This w i l l  r e s u l t  i n  t h e  e l i m i n a t i o n  o f  a l l  
regenerat ion water as l i q u i d  rad ioac t i ve  waste l eav ing  o n l y  powdered r e s i n  water which w i l l  be reclaimed as 
s o l i d  waste. Th is  s o l i d  waste i s  l e s s  expensive t o  process and envi ronmental ly  sa fe r  t h a t  t h e  cu r ren t  
l i q u i d  waste. 

The shutdown coo l i ng  water pumps are important  components o f  t h e  emergency core coo l i ng  systems. To i nsu re  
a  constant  power supply, a redundant power supply system i s  used. This  p r o j e c t  w i l l  rep lace t h e  cu r ren t  
t r a n s f e r  switches w i t h  s t a t e  o f  t h e  a r t  t r a n s f e r  switches, thereby e l i m i n a t i n g  t h e  increas ing  maintenance 
requirements. 

The present sa fe ty  r e l i e f  va lve  system f o r  t h e  poison water tank i s  a s i n g l e  va lve  which requ i res  
replacement. This  p r o j e c t  w i l l  p rov ide  f o r  t h e  replacement w i t h  a two valve connection. This  w i l l  
e l i m i n a t e  t h e  problem o f  l oss  o f  programmatic t ime due t o  unscheduled maintenance on t h e  s i n g l e  valve. 

The w i r i n g  t o  t h e  c o n t r o l  rod  d r i v e  u n i t s  are l oca ted  w i t h i n  a  h igh  r a d i a t i o n  f i e l d .  Wi th in  t h i s  area 
i n s u l a t i o n  o f t e n  becomes b r i t t l e ,  thereby hampering t h e  maintenance operat ion and f requen t l y  r e s u l t s  i n  
secondary maintenance p ro jec ts  f o l l o w i n g  con t ro l  rod  d r i v e  maintenance. This  p r o j e c t  would rep lace t h e  
present d i r e c t  w i r i n g  system w i t h  a te rmina l  boardlquick disconnect system. As a r e s u l t  o f  t h i s  p ro jec t ,  
maintenance t ime  i n  t h i s  h igh  rad ioac t i ve  area w i l l  be reduced. 



CONSTRUCTION PROJECT nATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  A c c e l e r a t o r  and Reactor  Improvements 2. P r o j e c t  No.: 88-R-401 
and M o d i f i c a t i o n s ,  v a r i o u s  l o c a t i o n s  

10. D e t a i l s  o f  Cost  E s t i m a t e  

a. H i g h  F l u x  Ream Reactor  Facility.................................... $ 340 
b. N a t i o n a l  Synchro t ron  L i g h t  Source.................................. 1,960 

T o t a l  P r o j e c t  Cost............................................... 82,300 

11. Method o f  Performance 

Design, e n g i n e e r i n g  and i n s p e c t i o n  w i l l  he per formed by  Rrookhaven N a t i o n a l  Laboratory .  To t h e  e x t e n t  
f e a s i b l e ,  c o n s t r u c t i o n  and procurement w i l l  be accompl ished by  f i x e d - p r i c e  c o n t r a c t s  and s u b c o n t r a c t s  a w ~ r d e d  
on t h e  b a s i s  o f  c o m p e t i t i v e  b i d d i n g .  



i v e  m a t e r i a l  i n  whole dol lars. )  

1. T i t l e  and l o c a t i o n  o f  p ro jec t :  General P lan t  P ro jec ts  2. P ro jec t  No.: 88-R-400 

3. Date A-E work i n i t i a t e d :  1 s t  O t r .  FY 1988 5. Previous cos t  est imate: None 
Date: 

3a. Date phys ica l  cons t ruc t i on  s t a r t s :  2nd O t r .  FY 1988 
6. Current cos t  est imate: $4,900 

4. Date cons t ruc t i on  ends: 4 t h  O t r .  FY 1989 Date: December 1986 

cos ts  
A f t e r  

7. F inanc ia l  Schedule: F i s c a l  Year Ob l iga t ions  FY 1986 FY 1987 FY 1988 FY 1988 

P r i o r  Year Pro jec ts  $ 3,750 $ 1,426 $ n $ 0 $ 0 
FY 1986 P ro jec ts  3,877 1,847 1,930 100 0 
FY 1987 P ro jec ts  3,150 0 1.470 1,580 100 
FY 1988 P ro jec ts  4,900 0 0 2,390 2,510 

8. B r i e f  Physical  Desc r ip t i on  o f  P r o j e c t  

This p r o j e c t  i s  requ i red  t o  p rov ide  f o r  minor new construct ion,  o ther  c a p i t a l  a l t e r a t i o n s  and addi t ions,  and 
f o r  b u i l d i n g s  and u t i l i t y  systems. Where appl icable,  t h e  request a l so  inc ludes  t h e  cos t  o f  i n s t a l l e d  c a p i t a l  
equipment i n t e g r a l  t o  a subproject. Funding o f  t h i s  type i s  essen t i a l  f o r  ma in ta in ing  t h e  p r o d u c t i v i t y  and 
usefulness o f  Department-owned f a c i l i t i e s .  Since i t  i s  d i f f i c u l t  t o  d e t a i l  t h i s  type o f  p r o j e c t  i n  advance, a 
con t i nu ing  eva lua t ion  o f  requirements and p r i o r i t i e s  may be expected t o  r e s u l t  i n  addi t ions,  delet jons,  and 
changes i n  t h e  c u r r e n t l y  planned subproject. I n  general, t h e  est imated funding f o r  each l o c a t i o n  i s  
p r e l i m i n a r y  i n  nature, and i s  intended p r i m a r i l y  t o  i n d i c a t e  t h e  r e l a t i v e  magnitude o f  t h e  requirements. No 
s i g n i f i c a n t  R&0 program i s  a n t i c i p a t e d  as a p r e r e q u i s i t e  f o r  design and cons t ruc t i on  o f  t h e  subprojects under 
cons t ruc t ion .  



CONSTRIJCTION PRnJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  General Plant Pro jec ts  7. P ro jec t  No.: 88-R-400 

8. B r i e f  Physical  Desc r ip t i on  o f  P r o j e c t  (cont inued) 

The c u r r e n t l y  est imated d i s t r i b u t i o n  o f  FY 19R8 funds by o f f i c e  i s  as fo l lows:  

Argonne Nat ional  Laboratory......................................................... $ 3,600 
h e s  Laboratory............................................................ ......... 600 
Notre Dame Radiat ion Laboratory..................................................... 30 
Sandia National Laboratorie~.............................~~...~..................... 400 
Stanford Synchrotron Radiat ion Laboratory........................................... 770 

Tota l  p r o j e c t  c~st.............................................~..............-... 6 4,900 

9. Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and Scope o f  P r o j e c t  

The f o l l o w i n g  are  examples o f  t h e  major i tems t o  be performed a t  t h e  var ious locat ions.  Since needs and 
p r i o r i t i e s  may change, o ther  p r o j e c t s  may be subs t i t u ted  f o r  t h e  examples l i s t e d  below, and some o f  these may 
be loca ted on non-Government owned property. 

Argonne Nat ional  Laboratorx.. ................................................ $ 3,600 

The Argonne National Laboratory FY 1988 General P lan t  P ro jec ts  (GPP) are miscel laneous minor  new cons t ruc t i on  
p r o j e c t s  o f  a general nature, the  t o t a l  est imated costs o f  each w i l l  not exceed $1,200,000. These general 
p l a n t  p r o j e c t s  are necessary t o  prov ide f o r  t h e  cont inu ing  requirement t o  main ta in  t h e  f a c i l i t i e s  i n  a good 
s t a t e  o f  repa i r ,  t o  adapt the  f a c i l i t i e s  t o  new o r  improved product ion o r  serv ice  techniques, t o  e f f e c t  
economics o f  operat ions and t o  reduce o r  e l i m i n a t e  health, f i r e ,  and s e c u r i t y  problems. 

Clean Room Laboratory, B u i l d i n g  205 
Instrument Laboratory, Rui l d i n g  205 
R e h a b i l i t a t i o n  o f  Guard Posts and Secur i ty  Fence 
R e h a b i l i t a t e  Site-Wide Emergency Paging System, ANL-E 
Helium Gas Recovery System 
Bridge, Cu lver t  and Sidewalk Repair 
Cor rec t ion  o f  Safety Related Defic iency, Bldg. 316, Equipment Room 
R e h a b i l i t a t i o n  o f  Cafeter ia ,  Bu i l d ing  213 
R e h a b i l i t a t i o n  o f  B u i l d i n g  208, Phase I 1 1  
Replace Canpressors, Rui l d i  ng 364 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  General P lan t  P ro jec ts  2. P ro jec t  No.: 88-R-400 

9. Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and Scope o f  P ro jec t  (cont inued) 

O f  t h e  t o t a l  request o f  $3,600,000 f o r  GPP a t  t h e  Argonne Nat ional  Laboratory, approximate ly  50 percent w i l l  be 
used f o r  p l a n t  r e h a b i l i t a t i o n  and approximately 50 percent w i  11 be used f o r  upgrading and programmatic 
p ro jec ts .  

Ames Laboratory .................................................................... $ 600 

The p r o j e c t s  i nvo l ve  t h e  renovat ion  o f  e x i s t i n g  space and adding new space f o r  equipment and personnel 
associated w i t h  a d m i n i s t r a t i v e  data processing. Other p ro jec ts  inc lude replacement o f  the  e x i s t i n g  f r e i g h t  
e leva to r  i n  the  Me ta l l u rgy  Bui ld ing,  conver t ing  a p o r t i o n  of a product ion area i n t o  research space, rep lac ing  
t h e  e x i s t i n g  EMCS c o n t r o l  1 er, and miscel laneous smal l  pro jects.  The p r o j e c t s  described w i l l  be constructed on 
t h e  Ames Laboratory, non-Government owned property.  

Notre Dame Radiat ion Laboratory .................................................... f 30 

Requirements inc lude minor  b u i l d i n g  mod i f i ca t i ons  t o  p roper ly  house s t a f f  members and t o  make optimum use o f  
l abo ra to ry  research space. The p r o j e c t s  described w i l l  be constructed on t h e  Notre Dame Rad ia t ion  Laboratory, 
non-Government owned property.  

Sandia Nat ional  Laborator ies ..................................................... $ 400 

The Combustion Research F a c i l i t y  (CRF) a t  Sandia Nat ional  Laborator ies, Livermore (SNLL) has a cont inu ing  need 
f o r  General P lan t  P ro jec t  (GPP) funds f o r  upgrading o r  the  cons t ruc t i on  o f  f a c i l i t i e s  as requ i red  t o  meet 
expanding o r  changing programmatic goals. Many experiments, both a c t i v e  and proposed, a t  t h e  CRF have g r e a t l y  
impacted t h e  a v a i l a b l e  l abo ra to ry  space and f a c i l i t i e s .  Some experiments have become inc reas ing l y  complex and 
consequently requ i re  l a r g e r  l abo ra to ry  space than i s  c u r r e n t l y  a v a i l a b l e  t o  them. The GPP funding i n  t h i s  
request w i l l  prov ide add i t i ona l  l abo ra to ry  space w i t h  appropr iate mod i f i ca t ions  t o  s u i t  i n d i v i d u a l  experimental  
s i t u a t i o n s .  



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  General P l a n t  P r o j e c t s  2. P r o j e c t  No.: 88-R-400 

9. Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and Scope o f  P r o j e c t  ( c o n t i n u e d )  

S t a n f o r d  S y n c h r o t r o n  R a d i a t i o n  L a h o r a t o r y......................................... $ 270 

Requirements i n c l u d e  m i n o r  m o d i f i c a t i o n s  and a d d i t i o n s  necessary  t o  s u p p o r t  t h e  opt imum use o f  t h e  l a b o r a t o r y  
research  c a p a b i l i t i e s .  These improvements a r e  necessary  t o  m a i n t a i n  t h e  c a p i t a l  i n v e s t m e n t  a t  t h e  s i t e  and t o  
accommodate t h e  con t inuous  changes t o  t h e  p h y s i c a l  s i t e  n e c e s s i t a t e d  by  t h e  e v o l v i n g  SSRL research  program. 
Examples i n c l u d e  rep lacement  o f  te lephone  system, i n s t a l l a t i o n  o f  d a t a  c o n t r o l  system, c o n s t r u c t i o n  o f  p a r k i n g  
f a c i l i t i e s ,  and i n s t a l l a t i o n  o f  l i q u i d  n i t r o g e n  f a c i l i t y .  The p r o j e c t s  d e s c r i b e d  w i l l  be c o n s t r u c t e d  a t  t h e  
S t a n f o r d  U n i v e r s i t y ,  non-Government owned proper ty .  

10. D e t a i l s  o f  Cost  E s t i m a t e  

See d e s c r i p t i o n ,  i t e m  8. The e s t i m a t e d  c o s t s  a r e  p r e l i m i n a r y  and, i n  genera l  i n d i c a t e  t h e  magni tude o f  each 
program. These c o s t s  i n c l u d e d  eng ineer ing ,  design, c o n s t r u c t i o n  and inspec t ion .  

11. Method o f  Performance 

Design w i l l  be on t h e  b a s i s  o f  n e g o t i a t e d  a r c h i t e c t - e n g i n e e r  c o n t r a c t s .  To t h e  e x t e n t  f e a s i b l e ,  c o n s t r u c t i o n  
and procurement  w i l l  be accompl ished b y  f i r m  f i x e d - p r i c e  c o n t r a c t s  and s u b c o n t r a c t s  awarded on t h e  b a s i s  o f  
c o m p e t i t i v e  b idd ing .  
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1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  1-2 GeV Synchrotron Rad ia t ion  Source 2. P r o j e c t  No.: 87-R-406 
Lawrence Berkeley Laboratory 
Berkeley, C a l i f o r n i a  

3. Date A-E work i n i t i a t e d :  1 s t  Qtr.FY 1987 5. Previous cos t  est imate:  None 
Date: None 

3a. Date phys ica l  cons t ruc t i on  s t a r t s :  2nd Qtr.FY 1988 Current  cos t  est imate: $ 98,700 
Date: December 1986 

4. Date c o n s t r u c t i o n  ends: 2nd Qtr.FY 1992 

7. F inanc ia l  Schedule: F i sca l  Year Au tho r i za t i ons  Appropr ia t ions  Ob l i ga t i ons  Costs 

,- - -is,000 
17,200 
6,000 

8. B r i e f  Physical  Desc r i p t i on  o f  P ro jec t  

The 1-2 GeV Synchrotron w i l l  be b u i l t  w i t h i n  t he  Lawrence Berkeley Laboratory,  which i s  loca ted  on U n i v e r s i t y  
o f  C a l i f o r n i a  p rope r t y  adjacent  t o  t h e  Berkeley campus. The p r o j e c t  w i l l  i nc lude  t h e  c o n s t r u c t i o n . o f  new 
f a c i l i t i e s ,  and a l t e r a t i o n s  and add i t i ons  t o  e x i s t i n g  p l a n t  and s i t e  f a c i l i t i e s ,  e s p e c i a l l y  B u i l d i n g  6 ( t h ?  
c i r c u l a r  b u i l d i n g  t h a t  now houses the  184-Inch Cyc lo t ron) .  The 1-2 GeV Synchrotron i s  a specia l  f a c i l i t y  
comprised o f  an e l e c t r o n  storage r i n g  and i n j e c t i o n  system, i n s e r t i o n  devices (undulators and w igg le rs )  f o r  
genera t ing  synchrotron r a d i a t i o n  and photon beam1 ines .  The f a c i l i t y  cons i s t s  o f  a 50-MeV i n j e c t o r ,  a f u l l  -
energy booster  synchrotron, an e l e c t r o n  storage r i n g ,  which has 12 6-m-1 ong s t r a i g h t  sect ions f o r  i n s e r t i o n  

https://construction.of


CONSTRUCTION PROJECT DATA SHEETS-

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  1 -2  GeV Synchro t ron  R a d i a t i o n  Source 2. P r o j e c t  No.: 87-R-406 
Lawrence Berke ley  L a b o r a t o r y  
Berke ley ,  C a l i f o r n i a  

8. B r i e f  P h y s i c a l  D e s c r i p t i o n  o f  P r o j e c t  ( c o n t i n u e d )  

dev ices  (e leven  c o u l d  suppor t  i n s e r t i o n  d e v i c e s ) ,  an i n i t i a l  complement o f  5 i n s e r t i o n  dev ices,  and photon 
beaml ines e x t e n d i n g  from t h e  i n s e r t i o n  d e v i c e s  and two beaml ines f rom bend magnets. Development o f  o t h e r  
s t r a i g h t  s e c t i o n s  and bending magnet p o r t s  a r e  n o t  i n c l u d e d  i n  t h e  scope o f  t h i s  p r o j e c t .  T h e i r  development i n  
f u t u r e  y e a r s  however, w i l l  p r o v i d e  f l e x i b i l i t y  t o  respond t o  new s c i e n t i f i c  d i r e c t i o n s  and t o  t a k e  advantage o f  
new m a t e r i a l s ,  des igns,  and o t h e r  t e c h n o l o g i c a l  advances. When f u l l y  developed, t h e  f a c i l i t y  w i l l  be a b l e  t o  
p r o v i d e  up t o  60 u s e r  s t a t i o n s .  

9. Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and Scope o f  P r o j e c t  

The 1-2  GeV Synchro t ron  F a c i l i t y  w i l l  be a d e d i c a t e d  s y n c h r o t r o n  r a d i a t i o n  source t h a t  i s  o p t i m i z e d  , f o r  
g e n e r a t i n g  vacuum u l t r a v i o l e t  and s o f t  x - r a y  (XUV) l i g h t  f rom p e r i o d i c  magnet ic  d e v i c e s .  I n v e s t i g a t o r s  f rom 
i n d u s t r y ,  u n i v e r s i t i e s ,  and n a t i o n a l  l a b o r a t o r i e s  w i l l  have access t o  un ique  c a p a b i l  i t i e s - - h i g h  s p e c t r a l  
b r i l l i a n c e  and v e r y  s h o r t  p u l s e  l e n g t h  ( n o m i n a l l y  t e n s  of p i coseconds) .  M u l t i - p e r i o d  u n d u l a t o r s  i n  t h e  s to rage  
r i n g  w i l l  p r o v i d e  s p a t i a l l y  and l o n g i t u d i n a l l y  coheren t  r a d i a t i o n  t h a t  i s  b r o a d l y  t u n a b l e  across t h e  XUV r e g i o n  
o f  t h e  spectrum. 

The 1-2  GeV Synchro t ron  w i l l  p e r m i t  new s t u d i e s  i n  b o t h  b a s i c  and a p p l i e d  sc ience .  I n  biology, f o r  example, 
t h e  h i g h  photon f l u x  combined w i t h  t h e  c a p a b i l i t y  f o r  wave length  t u n i n g ,  w i l l  enhance imaging and s c a t t e r i n g  
techn iques .  Picosecond pu lses  and t h e  a b i l i t y  t o  match s o f t  x - r a y s  t o  t h e  a b s o r p t i o n  f e a t u r e s  o f  m a j o r  
s t r u c t u r a l  b i o l o g i c a l  elements, such as carbon, n i t r o g e n ,  and oxygen, w i l l  make i t  p o s s i b l e  t o  under take  
dynamical  response s t u d i e s  o f  specimens i n  something v e r y  c l o s e  t o  t h e i r  n a t u r a l  s t a t e .  The coherence 
p r o p e r t i e s  o f  undul  a t o r  r a d i a t i o n  w i l l  ex tend  t h e  use o f  s y n c h r o t r o n  r a d i a t i o n  i n t o  t h e  p h a s e - s e n s i t i v e  w o r l d  
of x - r a y  i n t e r f e r o m e t r y  and b i o l o g i c a l  m ic roho log raphy .  

I n  atomic and molecular physics, v e r y  h i g h  photon f l u x e s  a r e  needed f o r  s p e c t r o s c o p i c  s t u d i e s  o f  f r e e  atoms and 
mo lecu les  i n  t h e  gas phase; w i t h  r a d i a t i o n  f rom u n d u l a t o r s  and w i g g l e r s  an accep tab le  s i g n a l - t o - n o i s e  r a t i o  can 
be o b t a i n e d  f o r  many exper iments i n  t h e  x - r a y  r e g i o n .  The f a c i l i t y  w i l l  i n t r o d u c e  new s tandards f o r  s p e c t r a l  
r e s o l u t i o n ,  and w i l l  p r o v i d e  access t o  new s t u d i e s  o f  a tomic  s t r u c t u r e  and dynamics, quantum i n t e r f e r e n c e  
e f f e c t s ,  and t h r e s h o l d  phenomena. 
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1. Title and location of project: 1 - 2  GeV Synchrotron Radiation Source 2. Project No.: 87-R-406 
Lawrence Berkeley Laboratory
Berkeley, California 

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

In chemistry, the facility will open new areas of research on chemical reactivity. High spectral brilliance 
and picosecond time structure of the radiation will permit high-resolution dynamical studies of reaction 
kinetics, intramolecular transfer processes, excited state proton and electron transfer, and molecular 
photodissociation and photoionization. 

In materials and surface science, the capabilities of the 1-2  GeV Synchrotron will permit new investigations of 
bulk materials as well as surfaces and interfaces. Time-resolved studies in catalysis will be possible with 
XUV radiation of extremely high brilliance and picosecond time structure. For instance, it will be possible to 
study the dynamics of surface contamination and interface formation and to verify microscopic models for 
catalysis, oxidation, corrosion, and interface growth. 

Industrial utilization of XUV radiation will be stimulated by the availability of this radiation source, which 
can become a focal point for industrial -academic collaboration. One industrial application of radiation from 
the 1 - 2  GeV Synchrotron is improved mask fabrication for the microelectronics industry. By utilizing the full 
potential of synchrotron radiation for x-ray lithography, it will be possible to achieve finer feature sizes at 
less demanding aspect ratios, while competitive writing speeds are maintained. 

In the area of national security, scientists at several national. defense laboratories have expressed the need 
for access to a modern soft x-ray synchrotron radiation facility like the 1 - 2  GeV Synchrotron. They have 
emphasized dependable access to high-flux, high-brilliance facilities for program-related research. 

These scientific opportunities are only a sample, indicating the potential for state-of-the-art synchrotron 
radiation research with the 1-2  GeV Synchrotron. The proposed facility will provide a much-needed addition to 
this country's oversubscribed synchrotron radiation sources, and will provide important new opportunities for 
student research and training in an area in which a lack of qualified personnel is already being felt. These 
scientific and educational opportunities have been well documented recently by national committees studying 
major research facilities needed to keep the United States scientifically competitive. These committees have 
consistently given the 1-2  GeV Synchrotron high priority. They include the DOE's Planning Study for Advanced 
National Synchrotron Radiation Facilities, the NRC's Major Materials Facilities Committee, and the DOE's ERAB 
Materials Facilities ad hoc Review Committee which reviewed the NRC report. 
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1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  1 -2  GeV Synchrotron Rad ia t ion  Source 2. P r o j e c t  No:: 87-R-406 
Lawr'nce Berkeley Laboratory 
Berkeley, C a l i f o r n i a  

9. Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and Scope o f  P r o j e c t  (cont inued) 

The 1-2 GeV Synchrotron w i l l  be a v a i l a b l e  t o  general users as w e l l  as t o  p a r t i c i p a t i n g  research teams (PRT's). 
The Laboratory i s  determined t o  cons t ruc t  a  u s e r - f r i e n d l y  f a c i l i t y  and has arrangements f o r  users t o  p l a y  a 
s i g n i f i c a n t  r o l e  i n  de termin ing  the  s p e c i f i c a t i o n  and design o f  t he  beam1 ines. Before commencing cons t ruc t ion ,  
LBL w i l l  conduct one more Users' Workshop t o  f i n a l i z e  opera t iona l  parameters and organize beamline user teams. 
I n  add i t i on ,  t h e  1-2 GeV Synchrotron has 7 a d d i t i o n a l  s t r a i g h t  sect ions and 24 p o r t s  on bending magnets t h a t  
w i l l  be a v a i l a b l e  f o r  development by PRT's o r  f o r  f u t u r e  f a c i l i t y  enhancement by LBL t o  enable users t o  take  
advantage o f  new s c i e n t i f i c  o p p o r t u n i t i e s  o r  unforeseen techno log ica l  developments. R e a l i z a t i o n  o f  t h e  f u l l  
c a p a b i l i t i e s  inheren t  i n  t he  1-2 GeV Synchrotron c o n f i g u r a t i o n  would r e s u l t  i n  support  o f  up t o  60 user  
s ta t i ons .  

10. D e t a i l  o f  Cost Est imate 

I tem Cost To ta l  Cost 

a. Engineering, design, i nspec t i on  and admin i s t ra t i on  (EDIA). ...... $ 23,300 
(1)  Conventional cons t ruc t i on  a t  approximately 14%............. d 2,230 
(2) Specia l  f a c i l i t i e s  a t  approximately 31%.................... 13,720 
(3) P r o j e c t  management/administration. ......................... 7,350 

b.  C o n s t r u c t i o n  costs . .  ............................................ 57,760 
(1) Conventional cons t ruc t i on .  ................................. 14,880 
(2 )  Special  f a c i l i t i e s  ....................................... 42,880 

Subtota l . .  ..................... 81,060 
c. Contingencies a t  approximately 23% o f  (a & b) ................... 17,640 

(1) Conventional f a c i l i t i e s . .  .................................. 2,770 
(2)  Special  f a c i l i t i e s . .  ....................................... 14,870 

Tota l  P ro jec t  Cost.. ........... $ 98,700 
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1. Title and location of project: 1-2 GeV Synchrotron Radiation Source 2. Project No. : 87-R-406 
Lawrence Berkeley Laboratory 
Berkeley, California 

11. Methods of Performance 

Conventional facilities engineering design will be performed under a negotiated Architect/Engineer subcontract. 
Inspection and some engineering will be done by LBL personnel. Construction and procurement will be 
accomplished by fixed-price subcontracts awarded on the basis of competitive bids. 

The 1-2 GeV Synchrotron Radiation Source special facilities engineering design will be done by LBL personnel, 
as will major technical component construction and assembly. Technical components and standard equipment for 
the facility will be procured by fixed-price subcontracts awarded on the basis of competitive bids. 

12. Funding Schedule of Project Funding and Other Re1 ated Funding Requirements 

FY 1987 FY 1988 FY 1989 FY 1990 FY 1991 FY 1992 Total 

a. Total project costs 
1. Total facility construction costs. $ 1,500 $16,100 $27,000 $25,000 $19,900 5 9.200 5 98.700 
2. Other project-costs 

(a) Storage Ring, Insertion Device, 

(b) 
and Beam1 ine R & D ~ ....... . . 

Startup..................... 
1,500 
- -

2,000 
- -

2,000- - 1,000 
5,000 

- -
11,000 

- -
18,600 

6,500 
34,600 

(c) Capital Equipment Related to 
R&D and Facility Startup.. . 
Total other project costs.. 

500 
2,000 

500 
2,500 

1,000 
3,000 

1,500 
7,500 

1,000 
12,000 

1,000 
19,600 

5,500 
46,600 

Total project costs 
(Item 1 & 2). .. . .. . ... . . . . $ 3,500 $18,600 $30,000 $32,500 $31,900 $28,800 $145,300 

FY 1986 preconstruction R&D: storage ring R&D ($962) 
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1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  1-2 GeV Synchrotron Radiat ion Source 2. P ro jec t  No.: 87-R-406 
Lawrence Berkeley Laboratory 
Berkeley, Cal i f o r n i a  

12. Funding- and Other Related Funding Requirements (continued) 

b. Other r e l a t e d  annual costs (est imated l i f e  o f  p r o j e c t :  25 years) 
1. F a c i l i t y  opera t ing  costs. .  .............................................. $18,600 
2. Programmatic research..  ................................................... 3,000 
3. Cap i ta l  Equipment Related t o  programmatic research ........................ -- 600 

To ta l  r e l a t e d  annual costs. .  .............................................. $22,200 

13. Nar ra t i ve  Explanat ion of To ta l  P ro jec t  Funding and Other Related Funding Requirements 

a. Tota l  p r o j e c t  funding 
1. S i t e  o reoara t ion  and b u i l d i n 4  cons t ruc t i on  f o r  t h e  f a c i l i t v  i s  scheduled f o r  FY 1988-1991, i n  o rder  

t h a t  t h e ' b u i l d i n g  be ready for i n s t a l l a t i o n  o f  the  i n j e c t o r  and t h e  storage r i n g .  ~ a b r i c a t i o n  of t h e  
beaml ines  and i n s e r t i o n  devices i s  scheduled f o r  FY 1990-1993. 

2. Other p r o j e c t  funding 
Storage r i n g  R&D a c t i v i t i e s  inc lude (a) acce lera tor  physics s tud ies  of l a t t i c e  design, s t a b i l i z a t i o n  o f  
h igh -cu r ren t  beams; (b)  development o f  u l t r a - h i g h  vacuum technology; (c)  beam c o n t r o l  and instrumenta-
t i o n  system development; (d) radio-frequency acce lera t ing  system development; and (e) magnet system 
pro to typ ing .  I n s e r t i o n  devices and beaml ine  R&D a c t i v i t i e s  inc lude h i g h - f i d e l  it y  magnetic s t ruc tures ,  
in-vacuum undulators,  and advanced beaml i n e  components s u i t a b l e  f o r  h i g h - b r i l l  iance photon beams. 

S ta r tup  funding requests are f o r  operat ions s t a f f  t r a i n i n g  beginning i n  FY 1991, s ta r tup  of t h e  
i n j e c t o r  i n  FY 1991, and s ta r tup  o f  the  storage r i n g  i n  FY 1992. 

Cap i ta l  Equipment r e l a t e d  t o  R&D inc ludes equipment needed f o r  t h e  development o f  the  above i tems. 
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13. Nar ra t i ve  Explanat ion of To ta l  P ro jec t  Funding and Other Related Funding Requirements (cont inued) 

b. Other r e l a t e d  funding requirements 
Faci 1 it y  opera t ing  cos ts  represent t h e  personnel (approximate1 y 100 FTE) , suppl i e s  and equipment, 
u t i l i t i e s ,  and maintenance funding t h a t  w i l l  be needed t o  operate a u s e r - f r i e n d l y  f a c i l i t y .  These cos t  
est imates are  based on Laboratory experience i n  operat ing na t iona l  acce lera tor  f a c i l i t i e s  and on a survey 
o f  opera t ing  experience o f  e x i s t i n g  1 i g h t  sources. The annual costs o f  the  s c i e n t i f i c  program w i l l  fund 
approximately t h ree  h igh  qua1 i t y  research groups a t  LBL when t h e  f a c i l i t y  becomes f u l l y  opera t iona l .  
P r i o r - y e a r  funding i s  necessary t o  enhance e x i s t i n g  groups and t o  r e d i r e c t  operat ions from o ther  l i g h t  
sources. The c a p i t a l  equipment needs r e l a t e d  t o  t h i s  research s t a f f  bu i ldup r e f l e c t  Laboratory experience 
t h a t  numerous l abo ra to ry  equipment items w i l l  be needed a t  the  l e v e l  o f  approximately 20% o f  t h e  opera t ing  
program budget. Because t h e  1-2 GeV Synchrotron Radiat ion Source w i l l  p r i m a r i l y  be a na t i ona l  user 
f a c i l i t y ,  add i t i ona l  research funding w i l l  be a v a i l a b l e  through re1 ated a c t i v i t i e s  o f  o the r  agencies and 
researchers a f f i l i a t e d  w i t h  u n i v e r s i t i e s ,  o the r  na t iona l  labora tor ies ,  and indus t ry .  



DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL BUDGET REQUEST 
CONSTRUCTION PROJECT DATA SHEETS 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 
BASIC. ENERGY SCIENCES 

(Tabular d o l l a r s  i n  thousands. Nar ra t i ve  ma te r ia l  i n  whole do1 l a r s .  ) 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  Neutron Sca t te r i ng  Experimental H a l l ,  2. P ro jec t  No.: 87-R-403 
Los Alamos Neutron Sca t te r i ng  Center (LANSCE) 
Los Alamos, New Mexico 

3. Date A-E work i n i t i a t e d :  1 s t  Qtr.FY 1987 5. Previous cos t  est imate: None 
Date: None 

3a. Date phys ica l  cons t ruc t i on  s t a r t s :  1 s t  Qtr.FY 1987 6. Current cos t  est imate: $ 17,500 
Date: December 1986 

4. Date cons t ruc t i on  ends: 4 t h  Qtr.FY 1989 
-
7. F inanc ia l  Schedule: F i sca l  Year Author iza t ions  Appropr iat ions Obl i q a t i o n s  Costs 

1986 3/ 3/ 3/ 3/ 
1987 $ 5,000 $ 5,000 $ 5,000 $ 4,600 
1988 8,500 8,500 8,500 7,900 
1989 4,000 4,000 4,000 5,000 

8. B r i e f  Physical Desc r ip t i on  o f  P ro jec t  

This  p r o j e c t  prov ides f o r  t h e  a d d i t i o n  o f  an experimental  h a l l ,  support space, and associated f a c i l i t i e s  t o  t h e  
Los Alamos Neutron Sca t te r i ng  Center (LANSCE) t o  a l l o w  f u l l  use of what w i l l  be t h e  nation's most in tense 
pulsed neutron source w i t h  t h e  complet ion o f  t h e  Proton Storage Ring (PSR). The unique v e r t i c a l  o r i e n t a t i o n  of 
t h e  pro ton  beam as i t  s t r i k e s  the  neutron-generat ing t a r g e t  a l l ows  neutron d r i f t  tubes t o  be arranged i n  a f u l l  
360' c i r c l e  p e r m i t t i n g  experiments t o  be arranged i n  a l l  d i r e c t i o n s  around the  source. The proposed 
exper imenta l  h a l l  w i l l  p rov ide  the  add i t i ona l  space requ i red  t o  f u l l y  u t i l i z e  t h i s  powerfu l  source f o r  a 
na t i ona l  neutron s c a t t e r i n g  program a t  LANSCE. 

31 Funding i n  t h e  amount o f  $1,000,000 was appropr iated by t h e  Congress i n  FY 1986 i n  the  Atomic Energy Defense 
Appropr ia t ion  w i t h  i n s t r u c t i o n s  t h a t  f u t u r e  Appropr iat ions were t o  be requested i n  the  Energy Supply Appropriat ions. 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  Neutron Sca t te r i ng  Experimental H a l l ,  2. P r o j e c t  No.: 87-R-403 
Los Alamos Neutron Sca t te r i ng  Center (LANSCE) 
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8. B r i e f  Physical  Desc r ip t i on  o f  P ro jec t  (cont inued) 

The exper imenta l  h a l l  w i l l  be an 18,000 square f o o t  pre-engineered high-bay s t r u c t u r e  on a concrete s lab  
at tached t o  t h e  eas t  s ide  o f  t h e  LANSCE f a c i l i t y .  This  s t r u c t u r e  w i l l  house a minimum o f  n ine  experiments on 
n i n e  f l i g h t  paths. Two o f  t h e  f l i g h t  paths can be extended as fa r  as 300 meters ou ts ide  t h e  h a l l  f o r  u l t r a -
h igh  r e s o l u t i o n  experiments. An overhead crane w i t h  a 20 foot  hook he igh t  w i l l  p rov ide  access t o  both t h e  
experiments and t h e  se rv i ce  area. The h a l l  w i l l  be equipped w i t h  a f u l l  complement o f  serv ices requ i red  f o r  
m u l t i u s e  experiments, i n c l u d i n g  spec ia l  grounds, extension s igna l  cable, easy access t o  several power 
d i s t r i b u t i o n  systems, process coo l i ng  water, compressed a i r ,  and i n e r t  gas d i s t r i b u t i o n  systems. An access 
channel i n t o  t h e  e x i s t i n g  LANSCE experimental  area s u i t a b l e  f o r  f o r k l i f t  t r ucks  w i l l  be provided. 

V e n t i l a t i o n  and heat ing  f o r  t h e  experimental  h a l l  w i l l  be a r e c i r c u l a t i n g  f o r c e d - a i r  system w i t h  heat prov ided 
by t h e  e x i s t i n g  h o t  water  service. Plumbing and p i p i n g  system w i l l  cons i s t  o f  gas, po tab le  ho t  and c o l d  water, 
i n d u s t r i a l  water, san i ta ry  sewer, contaminated l i q u i d  waste dra in,  coo l i ng  tower water, and compressed a i r .  
F i r e  p r o t e c t i o n  w i l l  be prov ided through a wet-pipe s p r i n k l e r  system and alarms. E x i s t i n g  s i t e  u t i l i t y  
systems, except f o r  t h e  sewage system, have adequate capacity.  

An approximate 22,800 square f o o t  t h ree -s to ry  b u i l d i n g  d i r e c t l y  attached t o  t h e  h a l l  w i l l  a l so  be constructed. 
This  b u i l d i n g  w i l l  house t h e  new data a c q u i s i t i o n  system, mechanical and e l e c t r o n i c  shops, sample prepara t ion  
1 aborator ies,  cryogenic 1 aborator ies, and o f f i c e s  f o r  users and personnel d i r e c t l y  associated w i t h  t h e  
opera t ion  o f  t h e  user program a t  t h e  LANSCE. 

Only min imal  s i t e  p repara t ion  w i l l  be requ i red  f o r  t h e  experimental  h a l l  a f t e r  an e x i s t i n g  de tec to r  b u i l d i n g  i s  
relocated. The s i t e  w i l l  be e s s e n t i a l l y  c l e a r  and a t  t h e  same e leva t i on  as t h e  e x i s t i n g  LANSCE experimental  
area. A new 1500-kVA substa t ion  and an increase i n  sewage t reatment  capac i ty  a t  t h e  e x i s t i n g  lagoons w i l l  be 
required. The present h a l l  w i l l  be renovated by adding two new access doors, by i n s t a l l i n g  a ca twa lk  system, 
and by d r i l l i n g  f i v e  new s h i e l d i n g  penet ra t ions  fo r  new neutron beam1 ines. Special f a c i l i t i e s  f o r  nuclear  
physics s tud ies  w i l l  be removed f rom t h e  e x i s t i n g  experimental  h a l l  and rees tab l ished elsewhere t o  p rov ide  more 
space and independent opera t ion  f o r  t h e  neutron s c a t t e r i n g  programs. 



CONSTRUCTION PROJECT DATA SHEETS 
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8. B r i e f  P h y s i c a l  D e s c r i p t i o n  o f  P r o j e c t  ( c o n t i n u e d )  

The p r o j e c t  i n c l u d e s  f u n d i n g  f o r  c o n s t r u c t i o n  o f  new spec t romete rs  s p e c i a l l y  des igned t o  make opt imum use 
o f  t h e  i n t e n s e  pu lsed  n e u t r o n  beam. These w i l l  be i n  a d d i t i o n  t o  w o r l d  c l a s s  spec t romete rs ,  b u i l t  and 
t e s t e d  a t  LANSCF p r i o r  t o  c o n s t r u c t i o n  o f  t h i s  e x p e r i m e n t a l  h a l l ,  t h a t  w i l l  be i n s t a l l e d  i n  t h e  new 
e x p e r i m e n t a l  h a l l .  P resen t  p l a n s  i n c l u d e  one s p e c t r o m e t e r  f o r  each beam ho le ,  a l t h o u g h  as many as t w o  p e r  beam 
h o l e  a r e  o f t e n  f e a s i b l e .  I n  a d d i t i o n  t o  t h e  spec t romete rs  d i scussed  above, new s p e c t r o m e t e r  development 
and o t h e r  exper imen ts  w i l l  be conducted on f i v e  o t h e r  beam l i n e s .  A l t o g e t h e r ,  t h e  n e u t r o n  s c a t t e r i n g  program 
w i l l  have f i f t e e n  beam l i n e s  a v a i l a b l e  when f u l l  f a c i l i t y  o p e r a t i o n  i s  reached - t e n  o p e r a t i n g  w o r l d  c l a s s  
spec t romete rs  a l o n g  w i t h  f i v e  o t h e r  beam l i n e s  f o r  f u t u r e  s p e c t r o m e t e r  l o c a t i o n s .  

The p r o j e c t  a l s o  i n c l u d e s  f u n d i n g  f o r  s i x  d a t a  c o l l e c t i o n  computers o f  advanced d e s i g n  and a hub computer f o r  
d a t a  r e d u c t i o n ,  s t o r a g e  and man ipu la t i on .  T i m e - o f - f l i g h t  exper imen ts  w i t h  t h e  PSR a r e  expected t o . c o l l e c t  an 
enormous amount o f  d a t a  ( a p p r o x i m a t e l y  1 m i l l i o n  r e s o l u t i o n  e lements  p e r  i n s t r u m e n t )  a t  v e r y  h i g h  i n s t a n t a n e o u s  
d a t a  r a t e s  (up t o  20 MHz expected). O n - l i n e  d a t a  r e d u c t i o n  w i l l  be e s s e n t i a l  so t h a t  raw d a t a  can be 
t r a n s f o r m e d  i n t o  p h y s i c a l  te rms,  d i s p l a y e d  w i t h  h i g h - q u a l i t y  graph ics ,  t h e r e b y  a l l o w i n g  o n - l i n e  d e c i s i o n s  on 
t h e  p rog ress  o f  t h e  exper iments.  Peak d a t a  r a t e s  w i t h  t h e  PSR w i l l  be 400 t i m e s  c u r r e n t  l e v e l s  and t i m e  
average d a t a  r a t e s  w i l l  be 40 t i m e s  c u r r e n t  l e v e l s .  We w i l l  c o n t i n u e  t o  use f o u r  o f  t h e  computers now i n  
s e r v i c e  so t h a t  t e n  exper imen ts  can r u n  s i m u l t a n e o u s l y  w i t h  independent d a t a  c o l l e c t i o n  systems when t h e  
f a c i l i t y  i s  complete. These f o u r  e x i s t i n g  computers w i l l  be r e p l a c e d  g r a d u a l l y  a f t e r  FY 1986 w i t h  advanced 
systems i n c o r p o r a t i n g  t h e  l a t e s t  i n  computer improvements. Funds f o r  t h e s e  f o u r  rep lacement  computers  be 
p r o v i d e d  i n  l a t e r  years.  

9. Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and S c o p e o f  P r o j e c t  

The LANSCE f a c i l i t y ,  wh ich  i s  now i n  opera t ion ,  i s  a n e u t r o n  t i m e - o f - f l i g h t  l a b o r a t o r y  devoted t o  n e u t r o n  
s c a t t e r i n g  r e s e a r c h  i n  m a t e r i a l s  sc ience  and n e u t r o n  n u c l e a r  sc ience  research.  The r e s e a r c h  i s  a p p l i e d  t o  
prob lems o f  s i g n i f i c a n c e  t o  t h e  n a t i o n ' s  energy and defense programs and a l s o  c o n t r i b u t e s  t o  t h e  poo l  o f  b a s i c  
knowledge u n d e r l y i n g  m a t e r i a l s  and n u c l e a r  science.  The e x p e r i m e n t a l  program, wh ich  i s  w e l l  underway u s i n g  t h e  
e x i s t i n g  LANSCE s p a l l a t i o n  source, covers  a  w i d e  v a r i e t y  o f  condensed m a t t e r  research. The program a l s o  



CONSTRUCTION PROJECT DATA SHEETS 
-

1. T i t l e  and l o c a t i o n  o f  p ro jec t :  Neutron Sca t te r i ng  Experimental Ha l l ,  2. P ro jec t  No.: 87-R-403 
Los Alamos Neutron Sca t te r i ng  Center (LANSCE) 
Los Alamos, New Mexico 

3. Purpose. J u s t i f i c a t i o n  o f  Need fo r ,  and Scope o f  P r o j e c t  (cont inued) 

inc ludes research i n t o  improved spectrometers and neutron source design t h a t  w i l l  a l l o w  t h e  optimum use o f  
pulsed neutrons. This  research program has been planned so t h a t  i t can cont inue and can grow throughout t h e  
per iod  o f  cons t ruc t i on  o f  t h e  PSR and t h e  proposed experimental  ha l l .  The o r i g i n a l  p lan  f o r  t h e  e x i s t i n g  
experimental  h a l l  d i d  no t  contemplate t h e  100 f o l d  increase i n  neutron source c a p a b i l i t y  t o  be made ava i l ab le  
by  the  PSR. This g reater  i n t e n s i t y  and opt imized pu lse  s t r u c t u r e  f rom t h e  PSR transformed t h e  source i n t o  
c l e a r l y  t h e  best s p a l l a t i o n  neutron source i n  t h e  n a t i o n  and perhaps i n  t h e  world. The ex t raord inary  
c a p a b i l i t i e s  have proved a t t r a c t i v e  no t  o n l y  t o  t h e  Los Alamos Nat ional  Laboratory s t a f f ,  bu t  t o  a l a r g e  
cont ingent  o f  t h e  nat ion 's  best researchers from u n i v e r s i t i e s  and from industry.  The increas ing  f l o w  o f  
v i s i t i n g  experimenters i s  being organized i n t o  a user group t h a t  began opera t ion  f o r m a l l y  i n  May 1983. 
Proposals f o r  experiments a t  Los Alamos f rom t h i s  user group are  submit ted t o  an ex terna l  panel o f  reviewers. 
These ex terna l  rev iewers w i l l  p lan  t h e  use o f  2/3 o f  t h e  beam t i m e  a v a i l a b l e  on t h e  es tab l ished spectrometers. 
Presently, t h e  rev iewers rece ive  requests f o r  t h ree  t imes as much experimental  t i m e  as t h e  f a c i l i t y  can 
provide. Soon a f t e r  t h e  PSR becomes operat ional ,  t h e  Laboratory expects t o  host approximate ly  100 v i s i t o r s  
each year, 

The requested experimental  h a l l  w i l l  p rov ide  adequate experimental  areas t o  accommodate t h e  user community and 
w i l l  pe rm i t  the  f u l l  use o f  t h e  neutron source f o r  m a t e r i a l  science research. Space i s  inc luded u l t i m a t e l y  f o r  
as many as 15 spectrometers w i t h  enough room between so t h a t  neighboring experiments do no t  i n t e r f e r e  w i t h  each 
other. It inc ludes space loca ted a t  longer  d is tances from t h e  source t h a t  pe rm i t s  f u l l  e x p l o i t a t i o n  o f  
advances i n  r e s o l u t i o n  made poss ib le  by t h e  source. Room f o r  s tag ing  o f  experiments and f o r  preparat ion o f  
samples i n  spec ia l  environments i s  inc luded w i t h i n  t h e  experimental  ha l l .  Also, t h e  h a l l  i s  provided w i t h  an 
overhead crane t h a t  a l l ows  equipment t o  be t ranspor ted  over a l l  o f  t h e  experimental  and s tag ing  areas. Sound 
condi t ioned o r  "qu ie t "  rooms are  loca ted adjacent t o  t h e  experimental  f l o o r  f o r  t h e  use o f  experimenters i n  
eva lua t ing  and p lanning t h e  next  step i n  an a c t i v e  experiment. 
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1. T i t l e  and location of project: Neutton Scattering Experimental Hall, 2.  Project No.: 87-R-403 
Los Alamos Neutron Scattering Center (LANSCE) 
Los Alamos, New Mexico 

9 .  Purpose, Jus t i f i ca t ion  of Need fo r ,  and Scope of Project (continued) 

Since data collection ra tes  fo r  many experiments a t  LANSCE will  be orders of magnitude greater  than encountered 
a t  present f a c i l i t i e s ,  i t  i s  necessary tha t  a t  l e a s t  half of our spectrometers have forefront computerized data 
collection and analysis systems when the  PSR becomes operational. This system will make possible the  operation 
of experiments a t  f u l l  performance leve ls  and a lso will  great ly  speed the  interpreta t ion of the  r e su l t s  of the 
experiments. Sta te-of- the-ar t  data collection and hand1 ing f a c i l i t i e s  are of great  importance t o  v i s i t ing  
s c i en t i s t s  who must complete experiments and in te rpre t  them during very shor t  v i s i t s  probably las t ing  on the  
average of about one week. These computers will  therefore ensure tha t  the  LANSCE f a c i l i t y  will  have i t s  
greates t  impact in strengthening the  national position in materials  science through the  v i s i t o r  program. Data 
acquisition fo r  other spectrometers designed fo r  slower data ra tes  (small samples, ultra-high resolution) will 
use computers now in service a t  the  LANSCE and will  be replaced out of the  annual Laboratory equipment budget 
al location in accordance with the  needs and funding level of the  developing LANSCE program. 

In summary, the  combined f loor  space of the  exist ing and proposed experimental hall  of 22,500 square f ee t  wi l l  
more than quadruple the  space available fo r  spectrometers and staging of experiments thus assuring fu l l  use of 
the  source in tens i ty  for  the national neutron scat ter ing program. The support area will provide space for  data 
collection,  1 ight technician service, and fo r  v i s i t i ng  users and f a c i l i t y  support s ta f f .  The s i x  data 
collection systems will assure t h a t  adequate computer f a c i l i t i e s  will  be available t o  service a t  l e a s t  f ive  
spectrometers simultaneously a t  the  extraordinari ly high data ra tes  needed fo r  the  higher in tens i ty  neutron 
scat ter ing measurements. This additional experimental and support space i s  essent ia l  in order fo r  the nation's 
materials  science research community t o  take fu l l  advantage of the  major advance in pulsed neutron intensi ty
provided by the  PSR. 



CONSTRUCTION PROJECT DATA SHEETS 

1. Title and location of project: Neutron Scattering Experimental Hall, 2. Project No.: 87-R-403 
Los Alamos Neutron Scattering Center (LANSCE) 
Los Alamos, New Mexico 

10. Details of Cost Estimate* 

Item Cost Total Cost 

a. Engineering, design, inspection** and project management.. ..... 
1. Facility @ 11% of construction costs less Item 8.3.. ....... $ 
2. Special equipment design at about 5% of Item B.3.. ......... 

b. Construction costs. ............................................ 
1. Improvements to land.. ..................................... 

a. Site work including sand and filters.. ................. 
2. Buildings 

a. East side laboratory and support offices, 
22,800 sq. ft. @ $105/sq. ft.. ......................... 

b. East experimental hall, 18,000 sq. ft. @ $168/sq. ft.. . 
c. Modify existing LANSCE experimental areas.............. 
d. Relocate existing detector building.. .................. 

3. Speci a1 equipment 
a. Computers.............................................. 
b. Spectrometers.......................................... 

4. Utilities including new substation ......................... 
c. Standard equipment including overhead cranes ................... 

Subtotal ............................... 
d. Contingency @ 18% .............................................. 

Total estimated costs.. ................ 
* The above cost estimate is based on a conceptual design that is complete.

** Engineering, design and inspection are projected from historical records and experience, then applied based on 
the complexity of the project. 



CONSTRUCTION PROJECT DATA SHEETS 

1. Title and location of project: Neutron Scattering Experimental Hall, 2. Project No.: 87-R-403 
Los Alamos Neutron Scattering Center (LANSCE) 
Los Alamos, New Mexico 

11. Method of Performance 

Design and inspection of the facility additions will be accomplished by a negotiated architect-engineer 
contract. Special facility equipment design and procurement will be performed by the operating contractor. To 
the extent feasible, construction and procurement will be accomplished by fixed-price contracts and contracts 
awarded on the basis of competitive bidding. 

12. Funding Schedule of Project Funding and Other Re1 ated Funding Requirements 

Prior Years FY 1987 FY 1988 FY 1989 Total 

a. Total project funding 
1. Total facility costs 

a. Construction line item.. ......................S 0 S 4,600 $ 7,900 S 5,000 S 17,500 
b. PE&D. ......................................... 0 0 0 0 0 
c. Expense funded equipment...................... 0 0 0 0 0 
d. Inventories................................... 0 0 0 0 0 

Total facility costs..... ................... 0 4,600 7,900 5,000 17,500 
2. Other ~roject funding . - -

a. Conceptual design............................. 180 0 0 0 180 
b. Other project-re1 ated costs.. ................. 2,420 0 0 0 2,420 

Total other project funding.. ............... 2,600 0 0 0 2,600 
Total project funding (Items 1 and 2). ...... $ 2,600 $ $ 7,900 $ 5,000 $ 20,100 

b. Related annual fundinq reauirements (estimated 1 ife of oro.iect: 25 vears)"- . -
1. Experimental hall operating costs................................................... S 600 
2. Programmatic research expenses directly related to the DOE/BES neutron 

scattering program.. ............................................................... 5,400 
3. Capital equipment not related to construction but related to the programmatic 

effort in the facility............................................................. 500 
4. GPP or other construction related to programmatic effort in the facility............ 0 
5. Other Los Alamos program costs.. .................................................... 4,100 

Total .............................................................................. $ 10,600 



CnNSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  Neutron Sca t te r i ng  Experimental Ha l l ,  2. P ro jec t  No.: 87-R-403 
Los Alamos Neutron Sca t te r i ng  Center (LANSCE) 
Los Alamos, New Mexico 

13. Nar ra t i ve  Explanat ion o f  To ta l  P r o j e c t  Funding and Other Related Requirements 

a. To ta l  p r o j e c t  funding 
1. Tota l  f a c i l i t y  

a. Construct ion l i n e  item. No n a r r a t i v e  required. 
b. No PE&D i s  an t ic ipa ted .  
c. No expense-funded equipment i s  an t ic ipa ted .  
d. No i nven to r i es  are  an t ic ipa ted .  

2. Other p r o j e c t  funding 
a. The amount shown i s  f o r  conceptual design. No research and development i s  necessary f o r  t h i s  

p ro jec t .  
b. Other p ro jec ted- re la ted  costs. S ix  wor ld  c lass  spectrometers w i l l  be b u i l t  and tes ted  p r i o r  t o  

experimental  h a l l s  cons t ruc t i on  and w i l l  become p a r t  o f  t h e  f a c i l i t y  upon complet ion o f  
construct ion.  

b. Tota l  r e l a t e d  funding requirements 
1. Experimental h a l l  opera t ing  costs 

This category inc ludes  maintenance, j a n i t o r i a l ,  and u t i l i t i e s  ca l cu la ted  from FY 1984 costs on a per  
square f o o t  basis  throughout t h e  Laboratory and pro jec ted  t o  FY 1989. Approximately $600,000 per  year 
i s  ant ic ipated.  

2. Programmatic opera t ing  and research expenses d i r e c t l y  r e l a t e d  t o  t h e  BES neutron s c a t t e r i n g  program i s  
a n t i c i p a t e d  approximately $5,400,000 per  year. 

3. Cap i ta l  equipment no t  r e l a t e d  t o  cons t ruc t i on  bu t  r e l a t e d  t o  t h e  programmatic e f f o r t  i n  t h e  f a c i l i t y  
approximately $500,000 per  year i s  ant ic ipated.  

4. No GPP o r  o ther  cons t ruc t i on  r e l a t e d  t o  programmatic e f f o r t  i s  ant ic ipated.  
5. Other Los Alamos programs 

The Los Alamos Nat ional  Laboratory w i l l  conduct in te rna l ly -suppor ted  programs i n  neutron s c a t t e r i n g  and 
o ther  research a t  an annual cost  o f  $4,100,000. 



DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL RUDGET REOllEST 
CONSTRllCTION PROJECT DATA SHEFTS 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 
BASIC ENERGY SCIENCES 

( T a b u l a r  d o l l a r s  i n  thousands. N a r r a t i v e  m a t e r i a l  i n  whole d o l l a r s . )  

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  Center  f o r  Advanced M a t e r i a l s ,  2. P r o j e c t  No.: 84-ER-112 
Lawrence Rerke ley  Labora to ry ,  Berke ley ,  
C a l i f o r n i a  

3. Date A-E work i n i t i a t e d :  3 r d  Qtr. FY 1984 5. P rev ious  c o s t  e s t i m a t e :  $ 40,250 

3a. Date p h y s i c a l  c o n s t r u c t i o n  s t a r t s :  4 t h  O t r .  FY 1984 6. Cur ren t  c o s t  e s t i m a t e :  $ 40,450 
Less FY 1984 PERD: 200 

4. Date c o n s t r u c t i o n  ends: 4 t h  Qtr.FY 1988 -$-mzn 
Date: December 1986 

7. F i n a n c i a l  Schedule: F i s c a l  Year A u t h o r i z a t i o n s  A p p r o p r i a t i o n s  O h l i  g a t i o n s  -Costs 

8. B r i e f  P h y s i c a l  D e s c r i p t i o n  o f  P r o j e c t  

The Center f o r  Advanced M a t e r i a l s  (CAM) i s  comprised o f  two r e s e a r c h  l a b o r a t o r i e s ,  T h i s  i s  a c o n t i n u a t i o n  o f  
t h e  FY 1984 reques t .  Center  f o r  Advanced M a t e r i a l s  (CAM), and which t a k e s  i n t o  c o n s i d e r a t i o n  t h e  
recommendations o f  t h e  ad hoc r e v i e w  Panel. 

The Research L a b o r a t o r i e s  w i l l  i n v o l v e  two new l a b o r a t o r y  complexes a t  LRL, t h e  Sur face  Science and C a t a l y s i s  
L a b o r a t o r y  (SSCL) and t h e  Advanced M a t e r i a l s  L a b o r a t o r y  (AML). 

The CAM f a c i l i t i e s  a t  LRL w i l l  be l o c a t e d  on U n f v e r s i t y  o f  C a l i f o r n i a  p r o p e r t y  ad jacen t  t o  t h e  B e r k e l e y  campus, 
w i t h i n  t h e  s i t e  o f  t h e  Lawrence Rerke ley  Laboratory .  The p r o j e c t  w i l l  i n c l u d e  t h e  c o n s t r u c t i o n  o f  new 
f a c i l i t i e s ,  and t h e  a l t e r a t i o n  o f ,  and a d d i t i o n s  t o ,  e x i s t i n g  f a c i l i t i e s .  P l a n t  and s i t e  f a c i l i t i e s  w i l l  
c o n s i s t  o f :  a )  improvements t o  land, i n c l u d i n g  grad ing,  dra inage,  paving,  l i g h t i n g ,  and walkways; b )  a new 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  Center f o r  Advanced Ma te r ia l s  2. P ro jec t  No.: 84-ER-112 
Lawrence Berkeley Laboratory. Berkeley, 
C a l i f o r n i a  

8. B r i e f  Physical  Desc r ip t i on  o f  P r o j e c t  (cont inued) 

Surface Science and Ca ta l ys i s  Laboratory (SSCL) b u i l d i n g  (approximately 47.000 GSF), loca ted  near t h e  e x i s t i n g  
Ma te r ia l s  and Molecular  Sciences Laboratory ( R u i l d i n g  62); c )  t h e  new approximately 80,000 GSF bu i l d ing ,  t h e  
Advanced Ma te r ia l s  Laboratory (AML); d) t h e  extension o f  e x i s t i n g  u t i l i t i e s ,  i n c l u d i n g  e l e c t r i c a l  power, water. 
sewage, gas, and comunica t ions ;  and e )  standard equipment and spec ia l  f a c i l i t i e s  i n c l u d i n g  o f f i c e  and 
l abo ra to ry  f u r n i t u r e  and equipment, fume hoods, v e n t i l a t i o n  and temperature con t ro l  equipment, l abo ra to ry  
d iagnost ics  and ins t rumenta t ion  equipment, f i r e  p r o t e c t i o n  equipment and computation equipment. 

The Surface Science and Ca ta l ys i s  Laboratory w i l l  be loca ted near t h e  e x i s t i n g  Ma te r ia l s  and Molecular Sciences 
Laboratory ( B u i l d i n g  62). The 3-story b u i l d i n g  w i l l  have a re inforced-concrete frame, shear wa l ls ,  w a f f l e  
roof-and- f l  oor s t r u c t u r e  supported on spread foot ings.  Audi tor ium and admin i s t ra t i ve  area roo fs  w i l l  u t i l i z e  
metal deck on s t e e l  framing. The f l o o r  p lan  i s  approximately 95 x 150 feet .  

The Advanced Ma te r ia l s  Laboratory w i l l  cons i s t  o f  a s i n g l e  l i g h t - l a b o r a t o r y  bu i ld ing .  The proposed fou r -s to ry  
b u i l d i n g  w i l l  occupy a h i l l s i d e  s i t e  p r o v i d i n g  a f i r s t  f l o o r  w i t h  a main entrance a t  t h e  grade l e v e l  o f  t h e  
base o f  t h e  h i l l .  The h u i l d i n g  w i l l  cons i s t  o f  two rec tangu lar  wings o f f s e t  i n  t h e  east and t h e  west 
d i r e c t i o n s  around a c e n t r a l  core w i t h  a s t e e l  frame s t r u c t u r a l  system. Foundations w i l l  cons i s t  o f  poured-in-
p lace re in fo rced  concrete caissons. 

F in ishes  on t h e  new b u i l d i n g s  wi 11 inc lude:  standard b u i l t - u p  r o o f i n g  over i n s u l a t i o n ;  e x t e r i o r  (non-bearing) 
wa l l s  o f  p r e f i n i s h e d  panels on metal studs ( i n s u l a t e d  c a v i t y ) ;  and gypsum board i n t e r i o r  wa l l  surfaces 
throughout. Acoust ica l  c e i l i n g s  wi 11 be needed i n  c e r t a i n  areas; otherwise c e i l i n g s  w i  11 be pa in ted  gypsum 
board. Laboratory f u r n i t u r e  and fume hoods w i l l  be commercial products w i t h  a c i d l a l k a l i - r e s i s t a n t  tops and 
construct ion.  B u i l d i n g  e levators  w i l l  be ra ted  f o r  6000 lb. capacity,  s u i t a b l e  f o r  c a r r y i n g  f r e i g h t  and 
passengers. Heating v e n t i l a t i n g  and a i r  cond i t i on ing  (HVAC) needs w i l l  be met by c e n t r a l  s t a t i o n  air-hand1 i n g  
un i t s ,  draw-through c o o l i n g  c o i l s ,  r e t u r n  fan  u n i t s  and economizer contro ls .  A l l  supply and r e t u r n  a i r  w i l l  be 
ducted. A l l  b u i l d i n g s  w i l l  be equipped w i t h  automatic f i r e  s p r i n k l e r  and alarm systems. U t i l i t i e s  w i l l  be 
extended from nearby e x i s t i n g  p l a n t  services. 



CONSTRllCTION PRnJFCT DATA SHEETS 

1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  Center  f o r  Advanced M a t e r i a l s  2. P r o j e c t  No.: 84-ER-112 
Lawrence B e r k e l e y  Labora to ry ,  Berke ley ,  
C a l i f o r n i a  

9. -Purpose, J u s t i f i c a t i o n  o f  Need f o r ,  and Scope o f  P r o j e c t  

T h i s  research  c e n t e r  i s  b e i n g  proposed as a ma jo r  s c i e n t i f i c  r e d i r e c t i o n  o f  t h e  Lawrence B e r k e l e y  L a b o r a t o r y  t o  
address a v i t a l  n a t i o n a l  need, t o  a c c e l e r a t e  b a s i c  r e s e a r c h  i n  an area t h a t  promises medium-term impact  on 
h igh - techno logy  i n d u s t r i e s ,  and t o  f o s t e r  c l o s e r  t i e s  between n a t i o n a l  l a b o r a t o r y  researchers  and t h e i r  
c o u n t e r p a r t s  i n  i n d u s t r i a l  and u n i v e r s i t y  l a b o r a t o r i e s .  The CAM p r o j e c t  w i l l  have two m a j o r  o b j e c t i v e s :  

- To enhance unders tand ing,  t h r o u g h  long- range b a s i c  research,  o f  t h e  s y n t h e s i s ,  c h a r a c t e r i z a t i o n ,  and 
p r o p e r t i e s  o f  advanced m a t e r i a l s  i n  suppor t  o f  U.S. e n e r g y - r e l a t e d  and h igh - techno logy  i n d u s t r y .  

- To p r o v i d e  advanced f a c i l i t i e s  f o r  r e s e a r c h  t r a i n i n g  o f  a d d i t i o n a l  g radua te  s t u d e n t s  i n  p h y s i c a l  sc iences  
and e n g i n e e r i n g  f i e l d s  v i t a l  t o  U.S. h igh - techno logy  i n d u s t r y .  

The CAM p r o j e c t  w i l l  p r o v i d e  t h e  modern t o o l s  and f a c i l i t i e s  r e q u i r e d  f o r  making p o s s i b l e  ma jo r  advances i n  
e n e r g y - r e l a t e d  and h igh - techno logy  i n d u s t r i e s  by  i m p r o v i n g  t h e  s c i e n t i f i c  u n d e r s t a n d i n g  o f  t h e  u n d e r l y i n g  
chemical  and p h y s i c a l  phenomena t h a t  i n f l u e n c e  b o t h  m a t e r i a l s  and d e v i c e  hehav io r .  

Two r e s e a r c h  l a b o r a t o r i e s  f o r m  t h e  m a j o r  components o f  t h e  CAM: 

- The Sur face  Sc ience and C a t a l y s i s  L a b o r a t o r y  (SSCL). A l a b o r a t o r y  devoted t o  s u r f a c e  and c a t a l y s i s  s t u d i e s  
u s i n g  s t a t e - o f - t h e - a r t  i n s t r u m e n t a t i o n  techn iques.- The Advanced M a t e r i a l s  L a b o r a t o r y  (AML). A l a b o r a t o r y  devoted t o  i n t e r d i s c i p l i n a r y  s t u d y  o f  t h e  s y n t h e s i s  
and c h a r a c t e r i z a t i o n  o f  energy - re la ted ,  h igh- techno logy,  and s t r a t e g i c  m a t e r i a l s .  I n  a d d i t i o n ,  t h e r e  w i l l  
he research  on t h e  d e s i g n  of h igh - techno logy  dev ices  u t i l i z i n g  new m a t e r i a l s  and t h e  d e s i g n  o f  i n n o v a t i v e  
dev ices  f o r  t h e  c h a r a c t e r i z a t i o n  o f  m a t e r i a l s - p r o p e r t y  r e l a t i o n s h i p s .  

Bo th  t h e  SSCL and t h e  AML w i l l  be based on s t r o n g  programs t h a t  a l r e a d y  e x i s t  a t  LBL. O ther  e lements  a r e  
c a n p l e t e l y  new, b u t  t h e y  t o o  b u i l d  on exper ience  and personnel  a l r e a d y  a t  LRL and a t  t h e  a d j a c e n t  U n i v e r s i t y  o f  
C a l i f o r n i a  B e r k e l e y  campus. The f i r s t  CAM research  program a s s o c i a t e d  w i t h  t h e  above was i n i t i a t e d  i n  FY 1984. 

Because o f  t h e  p r e s s i n g  need t o  r e t a i n  h igh - techno logy  l e a d e r s h i p ,  t h e  proposed p r o j e c t  schedule  c a l l s  f o r  t h e  
s t a r t  o f  c o n s t r u c t i o n  i n  FY 1984 and t h e  c o m p l e t i o n  o f  a l l  f a c i l i t i e s  i n  FY 1988. De lays would  e x t e n d  t h e  t i m e  
a t  wh ich  r e s e a r c h  r e s u l t s  can be generated and t r a n s f e r r e d  t o  U.S. i n d u s t r y .  A CAM A d v i s o r y  Board composed o f  
s c i e n t i f i c  l e a d e r s  f r o m  i n d u s t r y ,  u n i v e r s i t i e s ,  and Federa l  l a b o r a t o r i e s  w i l l  a d v i s e  t h e  LRL d i r e c t o r  on CAI! 
s c i e n t i f i c  program 



CONSTRUCTION PROJECT DATA SHEETS 

-
1. T i t l e  and l o c a t i o n  o f  p r o j e c t :  Center f o r  Advanced Ma te r ia l s  2. P ro jec t  No.: 84-ER-112 

Lawrence Berkeley Laboratory, Berkeley, 
C a l i f o r n i a  

9. Purpose, J u s t i f i c a t i o n  o f  Need for,  and Scope o f  P r o j e c t  (cont inued) 

d i r e c t i o n s  t o  ensure t h a t  CAM basic  research addresses America's long-range high-technology needs. The CAM 
a f f i l i a t e s ,  c o n s i s t i n g  o f  major research teams from i n d u s t r y  and u n i v e r s i t i e s ,  w i l l  p a r t i c i p a t e  i n  CAM. The 
f o l l o w i n g  cos t  est imates and mix among f a c i l i t i e s  may vary depending upon t h e  research and development 
progress, b u t  does represent t h e  cu r ren t  plan. 

This p r o j e c t  w i l l  be constructed a t  t h e  Lawrence Berkeley Laboratory which i s  non-Government owned property.  

10. D e t a i l s  o f  Cost Est imate 
I tem Cost To ta l  Cost 

a. Engineering. design, i nspec t i on  and administration.................... 4,485 
b. Construct ion costs.. ................................................. 23,864 
c. Standard equipment .................................................... 6,120 
d. Removals and re loca t i ons.............................................. 600 
e. Contingencies a t  approximately 15% o f  above........................... 5,181 

Tota l  est imated cost......................................... 840,250 

11. Method o f  Performance 

Conventional f a c i l i t i e s  engineer ing design w i l l  be performed under a negot iated Archi tect /Engineer  subcontract. 
Inspect ion  and some engineer ing w i l l  be done by  Laboratory personnel. Construct ion and procurement w i l l  be 
accomplished by f i xed -p r i ce  subcontracts awarded on t h e  basis o f  compet i t i ve  bids. 



CONSTRIJCTION PROJECT DATA SHEETS 

1. T i t l e  hnd l o c a t i o n  o f  p r o j e c t :  Center f o r  Advanced M a t e r i a l s  2. P r o j e c t  No.: 84-ER-112 
Lawrence Rerke ley Laboratory ,  Rerkeley,  
C a l i f o r n i a  

12. Funding Schedule o f  P r o j e c t  Funding and 0 t h e r  Re la ted  Funding Requirements 

FY 1984 FY 1985 FY 1986 FY 1987 FY 1988 FY 1989 To ta l  
a. To ta l  p r o j e c t  cos ts :  

1. To ta l  f a c i l i t y  cos ts  
( a )  Cons t ruc t i on  l i n e  i t e m  

SSCL........................ $ 437 $ 1.755 $ 3.746 $ 5.767 $ 0 $ 0 $11.705 
AML......................... 0 213 7;491 6;816 --18,142 883 28;545 

T T i  1,968 6,237 12.583 18,142 883 40.250 
( b )  PERD........................ 8 192 0 0 0 0 200 

To ta l  p r o j e c t  cos ts  ..................445 2,160 237 18,142 883 T&3% 

FY 1984 FY 1985 FY 1986 FY 1987 FY 1988 FY 1989 
b. Other r e l a t e d  fund ing  requirements 

(es t imated  l i f e  o f  p r o j e c t :  25 years )  
1. Programmatic research............ 2,300 2,900 2,885 3,200 3,500 5,000 
2. C a p i t a l  equipment r e l a t e d  t o  

programmatic research.......... 1,300 600 454 1,500 1,500 2,000 
To ta l  .................................... 3.600 $3,500 3.339 $4,700 

13. N a r r a t i v e  Exp lana t i on  o f  T o t a l  P r o j e c t  Funding and Other Re la ted  Funding Requirements 

a. To ta l  p r o j e c t  fund ing  

(1 )  The major  elements o f  t h e  C4M f a c i l i t y  have heen descr ibed  i n  I tem 8. The fund ing  p r o f i l e s  were 
determined as f o l l ows :  

( a )  Cons t ruc t i on  o f  t h e  Surface Science and C a t a l y s i s  Labora to ry  began i n  A p r i l  1985 and w i l l  be 
completed i n  t h e  second q u a r t e r  o f  FY 1987. 
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13. Nar ra t i ve  Explanat ion o f  To ta l  P r o j e c t  Funding and Other Related Funding Requirements (cont inued) 

(b) The Advanced M a t e r i a l s  Laboratory b u i l d i n g  i s  scheduled f o r  T i t l e  I rev iew i n  t h e  second qua r te r  
o f  FY 1986. The p r o j e c t  w i l l  be scheduled t o  sequence b i d  packages t o  min imize  d i s r u p t i o n  t o  
e x i s t i n g  programs and cons t ruc t i on  congest ion and t o  op t im ize  favorab le  b idd ing  cond i t ions  and 
work level ing.  S i t e  b i d  packages w i l l  be l e t  i n  t h e  t h i r d  quar te r  o f  FY 1986. Bu i l d ing  
cons t ruc t i on  w i l l  begin i n  t h e  f i r s t  qua r te r  o f  FY 1987 and end i n  t h e  f o u r t h  qua r te r  o f  FY 1988. 

b. Other r e l a t e d  funding requirements 

The annual costs o f  t h e  s c i e n t i f i c  program are increased progress ive ly  t o  b u i l d  up a h igh  q u a l i t y  research 
s t a f f  f o r  t h e  CAM laborator ies.  Funding i n  t h e  e a r l y  years o f  t h e  p r o j e c t  i s  ma in ly  t o  a t t r a c t  super io r  
sen ior  s c i e n t i s t s  t o  lead t h e  new s c i e n t i f i c  programs described i n  I tem 9. These researchers can be housed 
i n i t i a l l y  on t h e  U n i v e r s i t y  campus and then i n  t h e  SSCL B u i l d i n g  u n t i l  a l l  convent ional f a c i l i t i e s  a re  
completed. The programs w i l l  expand i n  t h e  l a t t e r  years o f  t h e  p r o j e c t  t o  inc lude t h e  f u l l  complement o f  
s c i e n t i s t s  and technicians. The c a p i t a l  equipment needs r e l a t e d  t o  t h i s  research s t a f f  bu i l dup  r e f l e c t  
Laboratory experience t h a t  numerous l abo ra to ry  equipment i t ems  w i l l  be needed a t  t h e  l e v e l  o f  approximate ly  
20% o f  t h e  opera t ing  program budget. These amounts were augmented i n  t h e  f i r s t  two years t o  take  i n t o  
account s t a r t u p  c a p i t a l  equipment needs. 
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