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OEPARTKNT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIONAL BUDGET REQUESI 

SUMARY OF ESTIMATES BY APPROPRlATlONS 

BUDGET AUTHORITY IN THOUSANOS OF WLLARS 

FY 1986 FY 1987 
Actual Estimate 

8 A B A 
Appropriations Before The Energy 

and Water Oevelopnent Subcomnittees: 

Energy Supply Research and 
Development ...................... S1.701.351 $1,254,131 

Uranium Enrichment ................ 1,549.015 1.210.400 

General Science and Research ...... 659,059 719.517 

A t m i c  Energy Defense A c t i v i t i e s  .. 7.292.405 7,481,852 

Departmental Administration ....... 235.676 139,509 

Alaska Power Administration ....... 3.245 2.881 

Bonneville Power Administration ... 404.329 327.659 

Southeastern Power Administration . --- 19,647 

Southeastern . Continuing Fund .... 4.028 --- 
Southwestern Power Administration . 29,180 25.337 

Western Area Power Administrai:ion . 195,842 240.309 

Yestern Area Power Emergency Fund . 147 225 

Federal Energy Regulatory 
Conmission ....................... 45.107 -3,465 

Nuclear Uaste Fund ................ 499,037 499,000 

Geothermal Resources Oevelopmant 
Fund ............................. 69 72 

Subtotal. Appropriations Before the 
Energy and Water Oevelopnent. 

Subcani ttees ........... .., ..... $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 FY 1987 
Actual Estimate 

B A B A 
Appropriations Before In te r io r  

and Related Agencies Subcomnittees: 

Al ternat ive Fuels Production ....... f 2,775 1 --- 
Clean Coal Technology .............. --- --- 
Fossi l  Energy Research and ....................... Development 309.389 251.402 

Naval Petroleum and O i l  Shale 
Reserves .......................... 13.002 122.177 

Energy Conservation ................ 426.187 149.679 

Energy Regulation .................. 23.423 23.400 

Emergency Preparedness ............. 5.750 6,044 

Strategic Petroleum Reserve ........ 107,533 147.433 

Energy Information Ac t i v i t i es  ...... 57.724 60.301 

Subtotal, I n t e r i o r  and Related 
Agencies Subcomni ttees ........... 945,783 760.436 

Subtotal, Energy and Water 
Development Subcomi ttees ......... 12,618.490 11.917.074 

Subtotal. Department of Energy ..... 13,564,273 12,677.510 

Permanent - Inde f in i te  Appropriations: 

Paynents t o  States ................. 629 705 

Total, Department of Energy ........ $13,564,902 $12,678,215 

Request 
B A 



DEPARTMENT OF ENERGY 
FY 1988 COllGRESSIONAL STAFFING REQUEST 
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FYI986 FYI987 FYI987 FYI988  FY I988  
FTE -FY86 CONGR -FY87 CONGR 

USAGE REQ 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 .  



DEPARTMENT OF ENERGY 

FISCAL YEAR 1988 CONGRESSIDNAL BUDGET REQUEST 

SUFMARY OF ESTIMATES BY APPROPRIATIDN BY MAJOR ACTIVITY 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 

BUDGET AUTHORITY IN THOUSANDS OF WLLARS 

FY 1986 FY 1987 FY 1988 
Actual Estimate Request 

Solar Energy ....................... $ 143,464 S 123.532 $ 71.175 

Cooperative Venture RkD Pools ...... --- --- 5,000 

......................... Geothermal 26,495 20,830 15,935 

Hydropower ......................... 481 450 --- 
E lec t r i c  Energy Systens ............ 11.387 11.276 6.500 

Energy Storage Systems .;.. ......... 17.142 16,589 7.500 

................. Nuclear Energy RkD 372.037 327,474 334.170 

Rmedial Action k Waste Technology . 229.915 276,870 251,500 

C i v i l i a n  Uaste RkD ................. 15.991 6,500 5.000 

Environmental, Safety and Health ... 44,OW 62,014 70,WO 

Biological  and Environmental 
Research ......................... 178,000 193.992 217,500 

L i q u i f i e d  Gaseous S p i l l  Test ......................... F a c i l i t y  1.732 2,000 500 

Magnetic Fusion .................... 361.480 345,313 345,600 

Basic Energy Sciences .............. 419.850 525.450 479,075 

Energy Research Analysis ........... 2,567 2,000 3,700 



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 IN THOUSANDS OF DOLLARS 

FY 1986 FY 1987 FY 1988 
Actual Estimate Request 

Un i ve rs i t y  Research Instrumentation. 6,176 5,000 5,000 

Un i ve rs i t y  Research Support ........ 10.168 15,775 13,400 

Advisory and Oversight Program 
D i rec t i on  ........................ 2,674 2,490 3,200 

Multi-Program Laborator ies ............... F a c i l i t i e s  Support 39,908 56.695 56,600 

Small Business Innovat ion Research .......................... Program 29.137 --- --- 
......... In-House Energy Management 11,715 16.500 18,880 

S t 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 --- --- 2.175 .......................... 

Technical In format ion and 
Management ....................... 12,407 14,698 14.000 

.............. P o l i c y  and Management 3,497 3,874 4.300 

Subtotal,  Energy Supply R&D ... 1,940,227 2,029,322 1,930,710 

Less Use of P r i o r  Year Balances and ................. Other Adjustment -238,876 -775,191 -16,000 

.......... Total ,  Energy Supply R&D.. $1,701,351 $1,254,131 11,914,710 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 

OVERVIEW 

lubgnetic Fusion Energy 

The goal o f  t h i s  program i s  t o  e s t a b l i s h  t h e  s c i e n t i f i c  and techno log ica l  base requf red  f o r  ach iev ing  magnetlc 
f u s i o n  energy. The program 4s being conducted according t o  the  Magnetic Fusion Program Plan (MFPP), which was 
developed i n  1985. This  Plan took i n t o  cons idera t ion  t h e  c o n s t r a i n t s  on Federal spending, t h e  u n c e r t a i n t y  o f  
energy supply, t h e  exce l l en t  techn ica l  progress i n  f u s i o n  research, t h e  program's a b i l i t y  t o  t r a i n  c r e a t i v e  
s c i e n t i s t s  and engineers, t h e  c o n t r i b u t i o n s  o f  f u s i o n  t o  bas i c  research i n  the  f i e l d s  o f  plasma physics and 
atomic physics, and t h e  impor tan t  r o l e  o f  t h i s  program i n  technology t r a n s f e r  t o  U.S. industry .  The Plan a l s o  
recognized t h e  importance o f  t h e  fus ion  program--a complex s c i e n t i f i c  e f f o r t  d i r e c t e d  a t  a p r a c t i c a l  app l ica-  
t ion.  Th is  p lan  has been accepted by bo th  t h e  Congress and t h e  techn ica l  community. 

I n  t h i s  plan, t h e  t a r g e t  f o r  complet ion of magnetic fusion development i s  determined by t h e  present t echn ica l ,  
economic, and p o l i t i c a l  u n c e r t a i n t i e s  o f  energy supply. Given t imescales f o r  t h e  r e s o l u t i o n  o f  these uncer ta in -  
t i e s ,  i t f o l l o w s  t h a t  t h e  s c i e n t i f i c  and techno log ica l  base f o r  f us ion  should be e s s e n t i a l l y  a v a i l a b l e  by t h e  
t u r n  o f  t h e  century. 

The s t r a t e g y  f o r  p rov fd ing  t h i s  s c i e n t i f i c  and technological base i s  twofo ld :  (1) maintenance o f  a strong, 
domestic R&D program t o  adequately cover t h e  necessary range o f  fusion science and technology issues, and (2) 
use o f  i n t e r n a t i o n a l  c o l l a b o r a t i o n  t o  advance t h e  program i n  a t i m e l y  way. 

I n t e r n a t i o n a l  c o l l a b o r a t i o n  i s  an impor tan t  f a c e t  o f  t h e  a c t i v i t i e s  associated w i t h  t h e  development o f  f u s i o n  
energy. The fus ion  program has a long h i s t o r y  o f  s c i e n t i f i c  exchange and cooperation. The Economic Summit 
process has prov ided a mechanism f o r  s y s t e m a t i c a l l y  developing a coordinated fus ion  program among t h e  summit 
nations. A g r e a t  deal o f  progress toward t h i s  goal has been made through t h e  Economic Summit members Fusion 
Working Group (FWG). I n  p a r t i c u l a r ,  t h e  FWG d e l i b e r a t i o n s  have r e s u l t e d  i n  t h e  i d e n t i f i c a t i o n  o f  t h e  common 
mid-term goal s f  these major  fus ion  research programs, namely, an Engineering Test Reactor (ETR). Most 
recent ly ,  t h e  Reagan/Gorbachev Summits have s t imu la ted  t h e  i n t e r e s t s  o f  a l l  p a r t i e s  i n  prospect o f  co l labo-  
r a t i n g  t o  achleve t h i s  common goal. 

The Geneva Summit statement advocated t h e  widest  p r a c t i c a b l e  development o f  i n t e r n a t i o n a l  cooperat ion t o  a t t a i n  t h e  
b e n e f i c i a l  use o f  f u s i o n  energy. This i n t e n t  was r e i n f o r c e d  a t  t h e  Reykjavik meet ing and r e s u l t e d  i n  a s p e c i f i c  
U.S. proposal. The proposal was t h a t  t h e  European Community. Japan, t h e  Uni ted States, and the  Union o f  t h e  Sovlet  



S o c i a l i s t  Republ ics j o i n  together  t o  develop a common ETR conceptual design repo r t  (C0R)and t o  per form t h e  R&D 
support ing t h e  des l  gn. 

The a c t i v i t y  proposed by t h e  Uni ted States would prepare any n a t i o n  o r  group o f  na t ions  f o r  subsequent decis ions 
on cons t ruc t i on  o f  an ETR. This budget request conta ins  s u f f i c i e n t  funding t o  support t h e  U.S. share o f  t h e  
necessary des ign  work and support ing research and development. The design work w i l l  be c a r r i e d  out  i n  a coordi -  
nated fash ion  by  comparable design teams working i n  each nat ion. The support ing R&D work w i l l  be c a r r i e d  out  by 
t h e  p a r t i e s  w i t h i n  t h e i r  na t iona l  programs o r  under e x i s t i n g  b i l a t e r a l  and m u l t i l a t e r a l  agreements. 

The I n i t i a t i o n  o f  an i n t e r n a t i o n a l  ETR a c t i v i t y  i s  p a r t i c u l a r l y  t i m e l y  i n  l i g h t  o f  t h e  progress achieved t h i s  year  
i n  t h e  world's l a r g e  tokamak experiments. I n  p a r t i c u l a r ,  t h e  Tokamak Fusion Test Reactor (TFTR) a t  t h e  Pr inceton 
Plasma Physics Laboratory has se t  s i g n i f i c a n t  new records by reaching reac to r  l e v e l  i o n  temperatures o f  250 
m i l l d o n  degrees and, i n  separate experiments, plasma confinement w i t h i n  a f a c t o r  o f  two o f  t h a t  requ i red  f o r  an 
ETR. These record achievements are  t h e  consequence o f  t h e  progress made over t h e  past  years i n  s o l v i n g  many 
smal ler ,  b u t  no l e s s  impor tan t  problems o f  f us ion  research. This  budget request supports the  con t i nua t i on  o f  a 
wide range o f  research t h a t  i s  essent ia l ,  bo th  f o r  producing cont inued advances such as t h e  recen t  TFTR resu l t s ,  
as w e l l  as f o r  a t t a i n i n g  t h e  c a p a b i l i t y  t o  proceed i n  t h e  f u t u r e  w i t h  more ambi t ious  steps such as t h e  ETR. 

Although magnetic f u s i o n  research and development i s  addressing a wide range o f  d e t a i l e d  s c i e n t i f i c  and 
t e c h n o l o g i c a l  problems, t h e  work described i n  t h i s  budget request can be summarized i n  terms o f  t h e  f o u r  key 
techn ica l  issues de f i ned  i n  t h e  U.S. f u s i o n  program plan. These issues have a l so  been agreed t o  by t h e  Economic 
Summit members FWG as the  focus f o r  p lann ing  f u t u r e  research f a c i l i t i e s .  

The f i r s t  o f  these issues concerns magnetic confinement systems. The p a r t i c u l a r  geometry o f  t h e  magnetic f i e l d  
used t o  c o n f i n e  a fus ion  plasma w i l l  have a profound i n f l u e n c e  on t h e  eventual economics o f  a f u s i o n  device. 
Although s i g n i f i c a n t  progress cont inues t o  be made i n  understanding t h e  confinement physics process, we do n o t  
have enough s c i e n t i f i c  knowledge a t  t h i s  t i m e  t o  design a fus ion  reac tor  t h a t  i s  s u i t a b l e  f o r  commercial 
app l ica t ion .  Therefore, a v a r i e t y  o f  conf inement systems must cont inue t o  be i nves t i ga ted  a t  t h e  s c i e n t i f i c  
leve l .  Research on t h i s  key issue i s  on t h e  i n t e r n a t i o n a l  scene being c l o s e l y  coordinated t o  ma in ta in  t h e  
broadest s c i e n t i f i c  coverage a t  minimum cost. This  budget request supports t h e  Uni ted States'  share of research 
i n  developing t h e  tokamak, i n  p a r t i c i p a t i n g  i n  bo th  an i n t e r n a t i o n a l  S t e l l a r a t o r  and a Reversed F i e l d  Pinch 
program, and per fo rming smal le r  scale bas i c  research i n  t h i s  area. 

The second key techn ica l  i ssue concerns t h e  p r o p e r t i e s  o f  burn ing plasmas. Understanding t h e  p rope r t i ps  o f  burn ing 
plasmas I s  requ i red  t o  complete t h e  s c i e n t i f i c  base. This  s tep  requ i res  a new experimental  device t h a t  i s  capable 
o f  ach iev ing  i g n i t i o n  and plasma burn f o r  t h e  f i r s t  time. No such experiment c u r r e n t l y  e x i s t s  o r  i s  under con- 
s t r u c t i o n  i n  t h e  world. The Uni ted States i s  i n  t h e  best  t echn ica l  p o s i t i o n  t o  proceed w i t h  such an experiment. 



As p a r t  of j o i n t  international planning t o  avo id  d u p l i c a t i o n  o f  c o s t l y  f a c i l i t i e s ,  the  European Community and 
Japan have supported t h e  Uni ted States' proposal t o  undertake a Compact I g n i t i o n  Tokamak (CIT) experiment t o  
p rov ide  c r i t i c a l  i n fo rma t ion  t o  support opera t ion  O f  t h e i r  planned engineering t e s t  f a c t l i t i e s ,  Next European 
Tokamak (NET) and Fusion Energy Reactor (FER) o r  t h e  equ iva len t  i n t e r n a t i o n a l  ETR. We expect modest p a r t i c i p a t i o n  
from o the r  coun t r i es  on such an i g n t t i o n  experiment once a commitment t o  proceed i s  made. Th is  budget submission 
conta ins  funding f o r  a rch i tec t /engfneer ing  (A/E) design and R&D support fur t h e  CIT pro jec t .  

The proposed schedule f o r  CIT i s  determined by bo th  domestic and i n t e r n a t i o n a l  program considerat ions. A t i m e l y  
US. CIT w i l l  p rov ide  v i t a l  i n f o r m a t i o n  on how t o  operate an ETR i n  t h e  i g n i t e d  mode, saving several years o f  
c o s t l y  exp lo ra to ry  research on t h e  r e a c t o r  i t s e l f .  Europe and Japan have made it c l e a r  t h a t  our i g n i t i o n  
experiment should prov ide  t h i s  i n f o r m a t i o n  i n  t h e  e a r l y  1990's t o  ma in ta in  t h e  o r d e r l y  progress o f  t h e i r  
programs. 

I n  order  t o  complete t h e  CIT by  t h e  e a r l y  19908s, and t o  make t h e  best use o f  e x i s t i n g  domestic p l a n t  and 
personnel resources, t h e  TFTR f a c i l i t y  a t  t h e  Pr inceton Plasma Physics Laboratory (PPPL) w i l l  be used f o r  t h e  
CIT. The TFTR experiment w i l l  shut down a f t e r  complet ion o f  i t s  s c i e n t i f i c  program, and the  Pr ince ton s t a f f  
w i l l  opera te  CIT. This budget proposal p o s i t i o n s  t h e  U.S. t o  b u i l d  on exper imenta l  progress t o  date, t o  use 
past  U.S. investments i n  f a c i l i t i e s  and personnel t o  proceed w i t h  i t s  own next  step and t o  support i n t e r n a t i o n a l  
f us ion  progress i n  a major  and cos t  e f f e c t i v e  way. 

The t h i r d  key issue concerns the  nuc lear  technology o f  f us ion  systems. This i ssue requ i res  advances i n  
englneer lng sciences, as we l l  as t h e  a p p l i c a t i o n  o f  t h e  r e s u l t s  o f  bas i c  fus ion  m a t e r i a l  research. This i ssue 
w i l l  be resolved on l y  when b lankets are  tes ted  i n  a nuc lear  environment, such as i n  an ETR. As noted above. 
t h i s  budget supports t h e  design and suppor t ing  R&D f o r  such an ETR, as we l l  as bas ic  technology research t h a t  
under l i es  t h e  development o f  b lankets  f o r  t h e  future. 

The f o u r t h  key issue concerns m a t e r f a l s  f o r  f u s i o n  systems. Since m a t e r i a l s  p lay  a c e n t r a l  r o l e  i n  de termin ing  
t h e  environmental c h a r a c t e r i s t i c s  o f  a fus ion  reactor ,  they  are  one o f  t h e  keys t o  r e a l i z i n g  t h e  b e n e f i t s  o f  
fusion. Achievement o f  t h e  program goal requ i res  t h e  development o f  new m a t e r i a l s  t o  enhance t h e  economic and 
environmental p o t e n t i a l  o f  fus ion,  as we l l  as t h e  f a c i l i t i e s  requ i red  f o r  t e s t i n g  these mater ia ls .  Although o f  
lower  near term p r i o r i t y  than t h e  preceding issues, t h e  research needed here requ i res  a long t i m e  t o  complete 
and must be c a r r i e d  ou t  as p a r t  o f  a complete f u s i o n  e f f o r t .  The proposed FY 1988 budget supports t h e  core 
domestic program which sul iports work i n  t h i s  area. Th is  inc ludes U.S. p a r t i c i p a t i o n  i n  a world-wide m a t e r i a l s  
development e f f o r t  now under d iscussion w i t h i n  t h e  I n t e r n a t i o n a l  Energy Agency (IEA). 

I n  summary, t h i s  budget prov ides f o r  a U.S. f us ion  program focused on t h e  key techn ica l  issues and in terwoven 
t i g h t l y  w i t h  o ther  wor ld  fus ion  programs through i n t e r n a t i o n a l  co l labora t ion .  The r e s u l t  i s  a c o s t - e f f e c t i v e  
pa th  t o  t h e  development o f  fus ion  energy. 



Confinement Systems.. ........ 
Applied Plasma Physics ....... 
Development and Techno1 ogy.. . 
Planning and Projects........ 
Program Direction............ 
Capital Equipment. ........... 
Construction................. 

Total.. .................... 

DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

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

LEAD TABLE 

Magnetic Fusion Energy 

FY 1986 
Actual ------- 

$188,661 
69 $692 
57.641 

946 
3.608 

28.279 
12.653 -------- 

361,480 

FY 1987 
Appropriat ion ------------- 

$186,500 C/ 
73,500 c/ 
50,510 
4.653 
3.940 

18.010 
8,200 ------- 

345,313 

FY 1988 
Base ------- 

$186.500 
73.500 
50,510 
4,653 
4,035 

18,010 
8,200 -------- 

345,408 

FY 1988 
Request ------- 
$170,920 

73,075 
55.915 
4,520 
4.600 

19,670 
16.900 -------- 

345,600 

X Change from 
FY 1987 Approp. 
--------em----- 

-8 
-1 

91 1 
-3 

+17 
+9 

9106 ------ 
0 

Operating Expenses. ........ (320,548) (319,103) (319,198) (309,,030) -3 
Capltal Equipment .......... (28,279) (18r010) (18,010) (19,670) 99 
Construction.. ............. (12,653) (8.200) (8,2001 (16,900) +lo6 -------- - - - - -- - - -------- ------ 
Total Program.. ............ ($361,480) a/b/ ($345,313) ($345.408) ($345,600) 0 

Staff ing (FTEs) ............ 62 62 62 62 

Authorization: Section 209, P.L. 95-91 

a/ Total has been reduced by $3.989.000 which has been t ransfer red t o  SBIR program. 
b/ Total has been reduced by $14,358,000 i n  accordance wi th  P.C. 99-177, the Balanced Budget and Emergency 

D e f i c i t  Control Act o f  1985 (Gramm/Rudman/Holl ings). 
C/ Includes proposed reprogramming request o f  $2.8 m i l l i o n  from Confinement Systems t o  Applied Plasma Physics 

t o  carry out Congressional guidance contained i n  FY 1987 appropriat ion request. 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AND DEVELOPMENT 
(do l l a r s  i n  thousands) 

SUMMARY OF CHANGES 

Magnetic Fusion Energy 

.................................................................... FY 1987 Appropriat ion enacted.. $345,313 

Adjustments . FY 1987 Pay ra ise  plus one addi t ional  day ............................................ +95 

Operating Expenses 

- The overa l l  operating budget has been decreased about 3% i n  about 6% i n  rea l  terms, requ i r ing  
some experiments t o  be stretched out and the object ives t o  be fu r ther  focused on only the 
highest p r i o r i t y  issues. The most s i gn i f i can t  area o f  decrease i s  i n  M i r ro r  Confinement Systems 
where the TARA experiment w i l l  be terminated and close out cost on MFTF-B are completed. ........ -10.168 

Capital Equipment 

- Funding i s  increased i n  the Toroidal Confinement Systems area t o  provide support f o r  the 
experimental programs and t o  p a r t i a l l y  restore i t  t o  the  FY 1986 leve l  o f  support... ............ +1.660 

Construction 

- This increase i s  associated w i th  i n i t i a t i o n  o f  construction e f f o r t  on the Compact I g n i t i o n  
Tokamak a t  the Princeton plasma Physics Laboratory and the General Plant Projects..... .......... +8.700 

............................................................. FY 1988 Congressional Budget Request.. $345,600 



OFPARTMENT OF ENERGY . . . - .  
FY 1988 CONGRESSIONAL HODCET REQUEST 
ENEHGY SUPPLY RESEAHCH AND DEVELOPMENT 

(do1 l a r s  i n  thousands) 

KEY ACTIVITY SUMMARY 

MGNETIC FUSION ENERGY 

I. Preface: Confinement Systens 

The Confinement Systems subprogram supports experimental research on c o n t r o l l i n g  and heating t he  plasmas required for a magnetic fus ion  energy 
source. This research i s  conducted p r ima r i l y  on t o r o i d a l  conf igurat ions which have been proven most e f f e c t i v e  i n  provid ing the  necessary plasma 
parameters. This work involves developing a data base needed t o  resolve s c i e n t i f i c  issues. prepar ing for a burning plasma experiment and working on 
i den t i f y i ng  an optimum confinement system. The approach used i s  t o  b u i l d  upon theory, modeling, and previous experimental r esu l t s  and t o  f ab r i ca te  
new devices w i t h  s p e c i f i c  goals t h a t  help canplete t he  data base. The primary technical  issues being addressed by t h i s  research are energy 
confinement, plasma s t a b i l i t y ,  heating, cur ren t  d r i v e  and impu r i t y  and p a r t i c l e  contro l .  

Energy confinement r e l a t e s  t o  understanding plasma behavior so t h a t  plasma can be confined long enough f o r  s i gn i f i can t  fus ion reac t ions  t o  occur. The 
plasma a l so  must be heated t o  h igh temperatures f o r  t he  fus ion  react ion t o  occur. A u x i l i a r y  heat ing methods, such as neut ra l  beam heat ing and 
radiofrequency (rf) wave heating, are being evaluated exper imental ly  i n  a h igh  power environment. As the temperature and dens i ty  of the  plasma 
increase, pressure increases and the  output o f  fusion power increases. Plasma s t a b i l i t y  i s  character ized by the parameter beta which ind ica tes  the 
maxinun plasma pressure which can be confined i n  a g iven magnetic f i e l d .  Since higher magnetic f i e l d s  requ i re  larger ,  more c o s t l y  magnets, it i s  
desi rable t o  maximize beta. Research i s  being done t o  determine the  op t imm value of beta fo r  s t ab le  operation t o  ensure t h a t  the  magnetic f i e l d s  are 
used as e f f i c i e n t l y  as possible. 

The current  d r i v e  i ssue  addresses the operation o f  devices i n  a steady s ta te  mode as opposed t o  a pulsed mode. The primary advantage t o  a steady 
s ta te  mode i s  t h a t  i t  w i l l  reduce cmponent fat igue problems and machine size. Planned experiments w i l l  attempt t o  d r i ve  continuous currents i n  
tokamaks w i t h  rf. The f i n a l  issue i s  impur i t y  and p a r t i c l e  con t ro l .  Impur i t ies  cool the  plasma and cause i t  t o  shrink and become unstable. Thus, 
impur i t ies  must be c o n t r o l l e d  throughout the per iod  of operation. A major source o f  these i m p u r i t i e s  i s  p a r t i c l e s  h i t t i n g  t he  vessel walls. Studies 
a re  being conducted t o  ensure t ha t  the  plasma i s  kept as c lean as possib le by reducing the  generation o f  impur i t ies  and by i s o l a t i n g  the  impu r i t i es  
t h a t  are generated. The other  hal f  o f  t h i s  issue i s  fue l ing  t o  replenish the  react ing ions. Current experiments ind ica te  t h a t  f u e l i n g  by i n j e c t i o n  
of frozen p e l l e t s  w i l l  work sa t i s fac to r i l y .  

Research i s  being conducted on several t o ro i da l  devices t o  prepare for addressing the burning plasma issue. The confinement o f  h igh temperature 
plasmas W i l l  be s tud ied  i n  t he  Tokamak Fusion Test Reactor (TFTR) device a t  Princeton Plasma Physics Laboratory (PPPL). Experiments on the  beta iSSUe 
w i l l  be ca r r i ed  out  on the  Doublet-111-D device a t  GA Technologies. The ob jec t i ve  o f  the  A lca to r  C Hod i f i ca t ion  f a c i l i t y  a t  the  Massachusetts 
I n s t i t u t e  of Technology (MIT) i s  t o  study rf heating cur ren t  d r i ve  and current  ramp up i n  a h i gh  f i e l d ,  high densi ty  plasma. In te rna t iona l  
co l labora t ion  w i l l  be r e l i e d  on t o  car ry  out research on a number of re la ted  plasma issues i n  f o re i gn  f a c i l i t i e s  inc lud ing  Textor and ASDEX i n  West 
Gemany. Tore Supra i n  France. J o i n t  European Torus (JET) i n  Europe, and JT-60 i n  Japan. 

A concentrated U.S. ana lys is  e f f o r t  has been underway t o  es tab l i sh  the  physics bases f o r  achiev ing i g n i t i o n  and burn, using the  experimental data base 
frm these U.S. and fore ign experiments. Achievement o f  i g n i t i o n  has always been a major ob jec t i ve  o f  magnetic fusion research. We have now reached 
t he  Point  where experimental progress j u s t i f i e s  proceeding w i t h  an i g n i t i o n  experiment. This budget proposes a construct ion p ro j ec t  t o  b u i l d  such an 
i g n i t i o n  device, t he  Cmnpact I g n i t i o n  Tokmak (CIT), a t  PPPL. 

Work on i d e n t i f y i n g  an optimum to ro ida l  confinement system w i l l  be conducted on several advanced t o r o i d a l  machines inc lud ing  the  Princeton Beta 
Experiment (PBX) a t  PPPL and the  Advanced Toroidal F a c i l i t y  (ATF) a t  the oak Ridge National Laboratory (ORNL). PBX w i l l  study the  f e a s i b i l i t y  of very 
h igh  beta tokamak operat ion w i t h  a bean shaped plasma. ATF, a f l e x i b l e  s t e l l a r a t o r  device, w i l l  be used t o  inves t iga te  whether an external  he l i ca l  
Co i l  conf igurat ion can be used t o  improve tokamak performance. These devices w i l l  a l so  explore regimes t ha t  are t heo re t i ca l l y  p red ic ted  t o  produce 
much higher betas than present tokamaks. 



Upgrades and modi f icat ions t o  ex i s t i ng  devices a re  supported by major device fabr ica t ion  ( m F )  p ro jec ts .  These pro jec ts  increase t he  inherent  
c a p a b i l i t y  o f  the  devices i n  a cost e f f e c t i v e  way as progress i s  made towards understanding t he  re levant  physics issues. 

I n  the  M i r ro r  Systems subprogram, a nadest research e f f o r t  i s  conducted inves t iga t ing  the  l i n e a r  approach t o  conf in ing plasmas. The tandem m i r ro r  i s  
present ly  the  main approach used i n  l i n e a r  systems. These systems are intrinsically steady-state and provide a good vehic le fo r  plasma physics 
studies i n  cond i t ions  canparable t o  d l ve r t o r  and edge plasmas i n  t o ro i da l  devices. Physics issues t h a t  need t o  be addressed inc lude heating, and 
understanding o f  confinement. 

The primary f a c i l i t i e s  ava i lab le  f o r  m i r r o r  research inc lude  the axisylnmetric tandem m i r ro r  TARA device a t  MIT and Phaedrus a t  the Un ivers i ty  o f  
Wisconsin. The M i r ro r  Fusion Test Fac i l i t y -B ,  which was recen t l y  completed a t  LLNL, i s  c u r r e n t l y  being maintained i n  a standby condi t ion.  

The fo l lowing t ab le  surnarizes the operating expense funding fo r  the Confinement Systems subprogram: 

11. A. S m a r y  Table 

Program A c t i v i t y  ---------------- 
Toroidal Systems . Tokamak Fusion Test Reactor.... f 67,029 

Base Toroidal Research .......... 46.995 
Advanced Toroidal Research ...... 13.010 
Plajor Device Fabrication........ 14.778 
Canpact I g n i t i o n  Tokamak........ 600 

Subtotal. Toroidal  Systems... . 142.412 

m r r o r  systems................... 46,249 

Total,  Confinement Systems ..... $188,661 

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

13 Technologies ................... $ 31.049 
Lawrence L ivernore National Lab... 40.308 
Massachusetts I n s t i t u t e  o f  Tech... 16.594 
Oak Ridge National Laboratory ..... 17.688 
Princeton Plasma Physics Lab ...... 76.367 ------ 

Total ........................... $182.006 

X Change ---------- 

- 1 
- 4 
t l l  
-19 
-20 ---------- 
- 2 

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

Program A c t i v i t y  FY 1986 FY 1987 FY 1988 

Tokamak operate TFTR a t  f u l l  design parameters Continue experiments i n  hydrogen and Continue experiments t o  study the physics 
Fusion and conduct heating experiments us ing deuterium plasma a t  higher power l eve l s  o f  high temperature, h igh dens i ty  plasmas 
Test Reactor four  neu t ra l  beam heating l i n e s  capable w i t h  long pulse neut ra l  beams t o  achieve and t o  determine optimum condi t ions fo r  

o f  p rov id ing  15-20 MW o f  heating power. equivalent breakeven condi t ions.  (Th is  subsequent breakeven experiments i n  
These experiments are designed t o  cond i t ion  ex i s t s  when the fus ion  power deuter ium-tr i t ium plasmas. 



111. Confinement Systems (Cont'd) 

Program Ac t i v i t y  FY 1986 

Tokarnak Fusion invest iga te  energy confinement scal ing 
l e s t  Feactor i n  high temperature plasmas. Recently. 
(Cont'd) temperatures o f  200 m i l l i o n  degrees 

Celcius *ere achieved w i th  confinement 
condi t ions approaching those required 
f o r  breakeven. 

I n s t a l l  p e l l e t  i n jec to r  t o  car ry  out  
f ue l i ng  experiments and determine t h e i r  
e f fec ts  on energy and p a r t i c l e  
conf i nenent. 

Begin modi f icat ion of neutral  beam system 
t o  extend pulse length frm 0.5 seconds 
t o  2 seconds. 

Tokamak Fusion 
Test Reactor (167.029) 

Base Toroidal I n i t i a t e  experiments on the recent ly  
upgraded Doublet-111-D device t o  study 
energy confinement and beta l i m i t s  i n  
shaped plasmas wi th  d iver tor  and l i m i t e r  
configurations. 

Complete the experimental programs i n  
Alcator C and the Princeton Large Torus 
on RF heating and current drive. Conduct 
design studies o f  a m d i f i c a t i o n  of the 
Alcator C f a c i l i t y  t o  provide a 
state-of-the-art, high magnetic f i e l d  
tokamak. 

Conduct programs o f  internat ional  
col laborat ion on TEXTOR and ASOEX i n  
West Germany. JET i n  England, and TORE 
SUPRA i n  France t o  supplement informat ion 
gained frm operation of our o m  
experiments. 

output w u l d  be equal t o  the a u x i l i a r y  
heating input i n  an equivalent 
deuterium-tr i t ium plasma.) Develop the 
understanding of plasma behavior a t  
breakeven condit ions that  i s  required t o  
prepare f o r  an i g n i t i o n  experiment. 

Continue preparations f o r  subsequent 
operations i n  deuterium-tr i t ium plasmas 
i n  order t o  provide the f i r s t  studies o f  
the effects o f  alpha pa r t i c l es  on a 
plasma's confinement and s t a b i l i t y .  

Complete modi f icat ion o f  neutral  beam 
systems and begin t o  t ransfer  6 MW ICRF 
heating system frm Princeton Large Torus 
(PLT) t o  TFTR. 

Complete i n i t i a i  evaluation i n  
Ooublet-111 of high beta operation and 
i t s  effect on energy confinement. A team 
o f  Japanese sc ient is ts  w i l l  par t ic ipa te .  

Provide physics support f o r  fabr ica t ion  
o f  the Alcator C Modif ication project. 

Establish increased internat ional  
col laborat ion i n  the areas o f  plasma 
fuel ing,  pa r t i c l e  control, rf heating. 
and steady-state operation. A c t i v i t i e s  
include i n s t a l l a t i o n  o f  a pumped l i m i t e r  
on TEXTOR, fabr icat ion o f  a pumped 
l i m i t e r  and pe l l e t  i n jec to r  for  TORE 

Begin f i n a l  c m i s s i o n i n g  o f  a l l  systems 
for  D-T operation, including the t r i t im 
handling systems. WAC, maintenance 
manipulator, and rad ia t ion  shielding. 

Add an addit ional 3-4 MU o f  ICRF heating 
power. 

Carry out detai led experiments on D-III-D 
t o  gain an understanding o f  energy 
confinement time and beta l i m i t s  using 
long pulse neutral beams and electron 
cyclotron heating (ECH) systems. 

Continue physics support for  the project  
and begin diagnostic fabr ica t ion  and 
planning for the Alcator C Pbd i f ica t ion  
experimental program. 

Using internat ional  col laboration, and 
mploy ing the hardware fabricated and 
i n s t a l l e d  during p r i o r  years. carry out 
j o i n t  experiments on fuel ing,  impurity 
control. heating, and t h e i r  effect on 
plasma performance. 



111. Confinement Systms (Cont'd) 

P r o g r a  k t i v i t y  FY 1986 FY 1987 FY 1988 

Base Tomida l  SUPRA. i n s t a l l a t i o n  o f  a p e l l e t  i n j e c t o r  
(Cont'd) on JET. and continued i nves t i ga t i on  o f  

impu r i t y  con t ro l  techniques o f  ASOEX. 

Base Toroids l  ($46,995) ($40.051) ($38.560) ...................................................................................................................................................... 
Advanced Toroldal Complete preparat ions f o r  operat ion o f  I n i t i a t e  experimental operations on ATF Cmnplete i n s t a l l a t i o n  o f  second phase o f  

t he  Advanced Toroidal F a c i l i t y .  The t o  determine the  maximum beta t h a t  can be diagnost ics,  a p e l l e t  i n j e c t o r ,  and a 
I n i t i a l  set  of d iagnost ics rlll be obta ined i n  a steady-state t o ro i da l  pumped l i m i t e r  on ATF t o  i nves t i ga te  
i n s t a l l e d  t o  study confinement i n  a con f i gu ra t i on  provided by the  external  high-beta, steady-state operation. 
s t e l l a r a t o r  type device. h e l i c a l  c o i l s  used f o r  conf in ing the  Continue i nves t i ga t i on  o f  beta l i m i t s  and 

plasma. energy confinement using RF heat ing 
systems. 

Begin w r k  on d iagnos t ic  modi f icat ions I n i t i a t e  experiments on PBX-M t o  explore Conduct experiments on opt im iz ing  m e r g y  
and p lanning of the  research program f o r  beta l i m i t s  us ing indented plasma shapes. confinement and understanding beta l i m i t s  
t h e  Pr inceton Beta Experiment on PBX Mod and t o  assess the  need f o r  
b b d i f i c a t i o n  (PBX-M). con t ro l  o f  cur ren t  p ro f i les .  

EO a c t i v i t y .  Conduct modeling studies on using Continue l i m i t e d  studies o f  an advanced 
d i v e r t o r s  f o r  c o n t r o l l i n g  impu r i t i es  and t o r o i d a l l y  connected m i r ro r  and t o r o l d a l  
p e l l e t  i n j e c t o r s  f o r  f u e l i n g  the plasma devices such as the spher ical  to rus  o r  
i n  compact, h igh f i e l d  i g n i t i o n  devices. t he  elongated torus. 

Advanced Toroidal ($13,010) ($27.001) ($32.860) ...................................................................................................................................................... 
Rajor ~ e v l c e  Fabr ica t ion  and i n s t a l  l a t i o n  o f  major Complete system t e s t i n g  and f i na l  No a c t i v i t y .  
Fabr ica t ion  systems w i l l  be canpleted on t he  Advanced assembly of ATF. 

Toroidal F a d  l i t y .  

Complete fabr ica t ion ,  i n s t a l l a t i o n .  and NO a c t i v i t y .  
systems t e s t i n g  o f  t he  new vacuum vessel 
on the  D o u b l e t - I l l  device t o  extend the  
operat ing c a p a b i l i t y  o f  t h i s  device. 

Begin procurement o f  hardware t o  Complete procurement o f  long pulse No a c t i v i t y .  
extend t he  p u l i e  leng th  o f  the  neut ra l  neu t ra l  beam sources and up-grade of t he  
beam system on mublet-111-0. neu t ra l  beam system on Doublet 111. 

Begin mod i f i ca t i on  o f  t he  PBX device t o  Complete modification o f  the  PBX device. No a c t i v i t y .  
permi t  a greater  indenta t ion  i n  t he  
plasma and t o  improve the  d i v e r t o r  
con f igura t ion .  



111. Conf inaent Systems (tont'd) 

Wogrm k t l v i t y  FY 1986 

Wajor Device No act iv i ty .  
Fabrication 
(Cont 'd) 

No act iv i ty .  

Major Device 
Fabrication 

Compact I g n i t i o n  Funding o f  conceptual design studies 
Tokarnak supported under Developnent and 

Technology subprogram. 

Cmpact I g n i t i o n  
Tokmak ($600) .............................................................. 
m r r o r  Systems Cmplete construction and tes t i ng  o f  

MFTF-8 f a c i l i t y  a t  LLNL, including 
magnets, cryogenic systems, t e s t  neutral 
beams. and ECH power supply. Continue 
preparation o f  docmentation and prepare 
f o r  mrhba l l i ng  the f a c i l i t y .  

Continue operation of THX-U a t  LLNL 
wi th  new diasnostics t o  better understand 
hot electron:, end losses, and rad ia l  
transport. 

Bring the TARA f a c i l i t y  a t  HIT i n t o  
f u l l  operation with ICRF. ECH, and 
neutral  beams. Carry out prel iminary 
experiments on thermal ba r r i e r  operation 
w i th  external anchors. 

Complete design studies and i n i t i a t e  
fabr ica t ion for  a small high f i e l d  
tokamak (Alcator C-Pad) wi th  elongated 
seal and divertor. 

Complete design and begin i n s t a l l a t i o n  o f  
an ex is t ing tokamak device a t  LLNL t o  
t e s t  the use o f  a free electron laser 
(FEL) as a wore cost e f fec t i ve  and 
e f f i c i e n t  means o f  improved plasma 
heating and current drive. 

Provide physics analysis and begin R&D 
a c t i v i t i e s  i n  support o f  conceptual 
design studies for a caapact i g n i t i o n  
tokamak as a successor t o  the TFTR 
experiment. 

Begin closeout of major WTF-8 contracts. 
complete documentation, and maintain a l l  
systems i n  working condition. 

Complete experiments on thermal ba r r i e r  
f i l l i n g  ra te  i n  THX-U during the f i r s t  
quarter o f  the year. 

Operate TARA t o  complete experiments on 
thermal bar r ie rs  and t o  obtain 
information on axisymmetric confinement. 

-- - 

Continue fabr icat ion of the Alcator C-Mod 
tokamak a t  HIT i n  preparation fo r  FY 1989 
s t a r t  o f  operation. 

Complete i n s t a l l a t i o n  o f  an ex i s t i ng  
tokamak device a t  LLNL t o  t e s t  the use o f  
a free electron laser (FEL) as a nore 
cost e f fec t i ve  and e f f i c i e n t  lneans o f  
improved plasma heating and current 
device. 

Continue physics analyses. design scoping 
studies, and R&D a c t i v i t i e s  i n  support o f  
a cmpact, h igh- f ie ld  i g n i t i o n  tokamak t o  
be i n i t i a t e d  i n  FY 1988 a t  PPPL. 

Complete closeout of contracts and 
maintain MFTF-B i n  a mothballed state. 

No act iv i ty .  

Complete studies o f  ax i symet r i c  
confinement. Begin t ransfer  o f  physics 
team t o  support to ro ida l  experiments. 



111. Confinement Systems (Cnnt'd) 

P rog rm  k t i v i t y  FY 1986 FY 1987 FY 1988 

M l r ro r  Systems Continue RF experiments on the  Continue RF research experiments an t he  Continue RF research experiments m t he  
(Cnnt'd) Phaedrus m i r r o r  device a t  m i v e r s i t y  of Phaedrus device and co l l abo ra t i ve  Phaedrus device and cn l l abo ra t i ve  

~i sconsin and co l l abo ra t i ve  experiments experiments an m i r r o r  devices i n  Japan. experiments on mi r ro r  devices i n  Japan. 
on m i r r o r  devices i n  Japan. 

M l r r o r  Systems ($46,249) ($21.170) ($8,860) 
___________________--------------------------------------------------------------------------------------------e-------------------------------------- 

~ o t a l  confinement 
Systems 

I. Preface: Appl ied Plasma Physics 

The A ~ p l l e d  Plasma physics subprogram has a major r o l e  i n  the  magnetic confinement and burning plasma issues. It provides support and supplemsnts 
research performed i n  the  Confinement Systems subprogram by p rov id ing  in fo rmat ion  on new techniques and new concepts and by understanding v i t a l  basic 
data necessary t o  conduct l a rge r  scale fus ion  experiments. A c t i v i t i e s  inc lude  research on advanced fus ion  concepts, t heo re t i ca l  and experimental 
physics support and large-scale canputing capab i l i t y .  

In Advanced Fusion Concepts, several p o t e n t i a l l y  a t t r a c t i v e  a l t e r n a t e  conflnement concepts w i t h  vary ing magnetic con f igura t ions  are inves t iga ted  which 
of fer  innovat ive improvements over tokamaks, mi r ro rs ,  and s te l l a ra to r s .  Concepts cu r ren t l y  being evaluated inc lude  Reversed F i e l d  Pinch (RFP's). F i e l d  
Reverse Conf igurat ions (FRC's) , and Spheranaks. Reversed F i e l d  Pinch devices requ i re  no aux l l  i a r y  heat ing and o f f e r s  e f f i c i e n t  use o f  magnetic f i e l ds .  
Capac t  Toroids (FRC's and spheranaks) have simple magnetic f i e l d s ,  make e f f i c i e n t  use o f  confinement magnetic f ie lds ,  and o f f e r  natura l  ,systems f o r  
impu r i t y  contro l .  The a r k  i s  aimed a t  addressing the  c r i t i c a l  techn ica l  issue o f  developing an optimum conflnement concept. Major f a c i l i t i e s  
cu r ren t l y  ava i lab le  o r  under f ab r i ca t i on  inc lude  the  reversed f i e l d  p inch  devices (ZT-40 and Confinement Physics Research F a c i l i t y  a t  LANL). f i e l d  
reversed conf igurat ion devices a t  Spectra Technology and LANL, spheromak devices a t  PPPL and the  Un i ve rs i t y  o f  Maryland. 

Plasma processes t h a t  determine the  success of magnetic confinement a re  complex. Understanding these processes and developing specia l ized plasma 
heat ing and cont ro l  techniques are  required fo r  ex t rapo la t ion  t o  optimum magnetic confinement and burning plasma performance. The Fusion Plasma Theory 
and Experimental Plasma Research branches supply basic t o o l s  f o r  understanding plasma phenanena and f o r  the  development o f  new ideas. 

Theory supports developnent o f  models and mathematical techniques t o  descr ibe and p red i c t  the behavior o f  magnet ica l l y  confined plasma. General m d e l s  
a re  developed t o  ex t rac t  physics features c m o n  t o  d i f f e r e n t  confinement geometries and t o  develop p r e d i c t i v e  c a p a b i l i t y  f o r  parameter ranges not  y e t  
explored. Theories and nudels a re  developed t o  i n t e r p r e t  r e s u l t s  from confinement experiments, using bo th  ana l y t i ca l  and numerical techniques. This 
m r k  i s  supported a t  u n i v e r s i t i e s ,  na t iona l  labora to r ies  and i n d u s t r i a l  contractors.  

The Experimental Plasma Research a c t i v i t y  provides experimental techniques, basic data, and fundamental physics in fo rmat ion  required t o  operate and 
i n t e r p r e t  present major conflnement experiments. Diagnostic techniques required f o r  measuring plasma proper t ies  are developed and tested. Atanlc 
data necessary f o r  understanding plasma behavior are obtained. New ideas cu r ren t l y  rece iv ing  f i r s t  t e s t s  are d i r ec ted  t o  improved heating and cur ren t  
d r i ve ,  b e t t e r  p a r t i c l e  and energy con t ro l  and plasma s t a b i l i t y  a t  h igher betas. Most o f  t h i s  a r k  i s  a t  u n i v e r s i t i e s ,  w i t h  sane a c t i v i t i e s  a t  na t iona l  
labora to r ies  and indus t ry  as *ell. 

The na t iona l  magnetic fusion energy canputing n e t n r k  provider  network access t o  s ta te  o f  the a r t  computational hardware (CRAY 1 and CRAY 2 
computers). The f a c i l i t y  provides support fo r  the development o f  models and codes o f  plasma theory, f o r  management and i n t e r p r e t a t i o n  of experimental 
resu l ts ,  and for design of l a r g e  scale fus ion  experlments. The network cons is ts  of the  canputers a t  LLNL and f i v e  user serv ice centers a t  LLNL. LANL, 
GA Technologies, PPPL, and ORNL, together  w i t h  d i r e c t  l i n e  o r  remote access by smaller users through the  user serv ice  centers. 



The fo l lowing t a b l e  s m a r i z e s  the operating funding f o r  the  Applied Plasma Physics subprogram. 

11. A. S m a r y  Table 

Program A c t i v i t y  % Change 

Advanced Fusion Concepts 
Research m e r a t i o n s  ............. $ 14.893 
Major Device Fabr ica t ion  ........ 3,970 
support ing Studies.. ............ 459 

Subtotal. Advanced Fusion 
concepts. .................... 19,322 

Fusion Plasma Theory.............. f 19.229 
Experimental Plasma Research...... 14,696 
National M E  Canputer Network..... 16,445 -------- 

Total.  npp l ied  plasma Physics... $ 69,692 

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

Univ.of Ca1 i f o rn i aa tL .A  ........ $2,862 
GA Technologies, Inc.. ............ 2,681 
Lawrence Livermore National Lab... 17,968 
Los A l m s  Nat ional  Laboratory. ... 13,706 
Rssachuset ts  I n s t i t u t e  o f  Tech... 2,818 
Oak Ridge National Laboratory..... 3,864 
Princeton Plasma Physics Lab.. .... 6,260 
Spectra Technology................ 1,980 
Univ. of Texas .................... 5,235 
Univ. of Wsconsin ................ 1.800 

- - - - - - - - 
Total ........................... $59,174 

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

Program A c t i v i t y  FY 1986 

Provide RE0 support f o r  f ab r i ca t i on  o f  
the  Confinement Physics Research F a c l l i t y  
(CPRF) using ZT-40 and ZT-P devices. 
Evaluate resu l t s  o f  s t a b i l i t y  s tudies i n  
RFP a t  GA Technologies. Refine dens i ty  
con t ro l  i n  ZT-40. Assemble and t e s t  
Wisconsin reversed f i e l d  p inch device. 

Provide R&D support i n  ZT-P f o r  
f ab r i ca t i on  of CPRF. Study RFP plasma 
condi t ions a t  Un ivers i ty  of 
M i  sconsi n. 

Advanced Continued studies o f  c r i t i c a l  issues of 
Fusion t he  reversed f i e l d  pinch concept; operated 
Concepts - ZT-40 f a c i l i t y ,  ZT-P, and OHTE a t  WI 
Research Technologies; establ ished p e l l e t  
Operations i n j e c t i o n  re-fuel i ng  and operated w i t h  

ho t  ions i n  ZT-40: establ ished s t a b i l i t v  
cond i t ions  f o r  n e i t  generation devices-;n 
modi f ied OHTE. Continued fabr ica t ion  of 
Wisconsin reversed f i e l d  p inch device. 



111. &pl ied plasma Physics (Cont'd) 

Program Ac t i v i t y  FY 1986 FY 1987 FV 1988 

Research Continued c r i t i c a l  studies of the f i e l d  Study heating i n  k r y l a n d  sphermak and Study energy confinment i n  Waryland 
Operations reversed Configuration and spheromak confinement i n  S-1. Study FRC properties sphermak. 
(Cont'd) concept i n  FRX-C and the S-1 devices and i n  FRX-C. 

started tes ts  i n  the spheranak a t  the 
Universi ty o f  Wryland. Supporting Add compression heating t o  FRX-C. 
studies car r ied on a t  U l i v e r s i t y  of 
Uashington. 

Research 
Operations ($14.8931 ($12.811) ($9.265) ...................................................................................................................................................... 
Mvanced Began fabr ica t ion of the Confinnnent Continue fabr ica t ion o f  the CPRF reversed Continue fabr icat ion o f  the CPRF reversed 
Fusion Physics Research F a c i l i t y  (CPRF). a f i e l d  pinch device and the LSX project .  f i e l d  pinch device and the LSX pro jec t  a t  
Concepts - replacment o f  the 21-40 device a t  LANL, the planned levels. These projects w i l l  
Major Device and a new F ie ld  Reversed Configuration a l low experiments t o  be conducted i n  an 
Fabrication device (LSX) a t  Spectra Technology. expanded parameter range and resolve 

c r i t i c a l  physics issues. 

k j o r  Device 
Fabrication ($ 3.970) ($10,500) (f 13.790) 

Mvanced Fusion Conducted he l iac  experiment a t  Universi ty Continue w r k  on hel iac and dense Z pinch. Evaluate high current dense Z pinch 
Concepts - of Uashington and dense Z pinch experiment M d i f y  he l iac  t o  simulate toro ida l  resul ts.  
Supporting a t  the naval Research Laboratory. effects. 
Studies 

Supporting 
Studies 

Total Advanced 
Fusion Concepts ($19.322) ($23.852) ($23.505) 
-~~~"~.-"~-~-~-~---~-.-.-------------------------.-------*-~--~---------m*-e-------"---n----.----~-".~-------~-"--.m--..------e-~"--*---~..~-----.,-*.s, 

Fusion Plasma Continued theoret ica l  support o f  Reduce overa l l  level  o f  theory study a t  Provide theoret ical  support o f  the 
Theory experiments a t  laborator ies and universities and laboratories t o  a experimental progrm. Increase emphasis 

universities i n  areas re la ted t o  c r i t i c a l  mass level  required t o  i n te rac t  on TFTR, ATF, and 0-111-D re la ted physics 
toro ida l .  m i r r o r  and al ternate concepts, w i th  major experiments. and provide specff ic guidance from these 
as *ell as generic theory and atomic t o  CIT. 
physics theory. 



111. Applied Plasma Physics (Cont'd) 

Program A c t i v i t y  FY 1986 FY 1987 

Fusion Plasma Studied heating confinement and t ranspor t  Pred ic t  and i n t e r p r e t  the e f f e c t s  of 
Theory (Cont 'd) processes t o  improve t o ro i da l  systems a u x i l i a r y  heating and f ue l i ng  on plasma 

performance. s t a b i l i t y  and confinement. 

Fusion Plasma 
Theory 

Refined t heo re t i ca l  models t o  support Continue theory support o f  a l te rna te  
improved understanding o f  high-current, concepts. 
high-density a l te rna te  concepts. 

Refined t heo re t i ca l  models t o  support Increase e f f o r t  on the modeling of 
i g n i t i o n  issue. burning plasmas w i t h  emphasis on alpha 

p a r t i c l e  modeling. . Increase e f f o r t  on 
unresolved problems o f  plasma behavior 
t h a t  are p a r t i c u l a r l y  important t o  CIT. 

Supported t heo re t i ca l  s tudies o f  m i r r o r  Reduce d i r e c t  m i r r o r  theory e f f o r t s .  
issues. Continue suooort o f  ac t i ve  m i r r o r  

experiments' i n d  increase theory e f f o r t  t o  
t r ans fe r  m i r r o r  plasma physlcs r esu l t s  t o  
t o r o i d a l  appl icat ions.  

($18,168) 

Experimental Pursued basic research on plasma 
Plasma proper t ies  a f f ec t i ng  s t a b i l i t y  and 
Research t ranspor t  of p a r t i c l e  and energy on 

several u n i v e r s i t y  plasma devices and on 
t he  TEXT research tokamak. Demonstrated 
con t ro l  o f  tokamak edge temperature using 
external  c o i l s  t o  provide loca l  mixing o f  
magnetic f i e l d  l ines.  

Began t e s t s  o f  innovat ive techniques t o  
improve tokamaks inc lud ing  current  
d r i ve ,  plasma d is rup t ion  contro l  by use 
of ECH and s t a b i l i t y  o f  the  plasma a t  
h igh  beta. 

Continue research on basic plasma 
proper t ies  and operate TEXT. Implement 
e lec t ron  cyc lo t ron  heating (ICH) on TEXT 
t o  extend basic studies on t ranspor t  and 
d i s rup t i on  contro l .  

Continue innovat ive t es t s  o f  plasma 
confinement, heating, and cur ren t  
d r i v e  i n i t i a t e d  i n  FY 1986. 

Increase support o f  the nat ional  plasma 
t ranspor t  working group t o  produce 
comparison o f  ex i s t i ng  t ranspor t  models. 
Continue support o f  a u x i l i a r y  heating and 
f u e l i n g  theory. 

Apply new methods f o r  fo l low ing  
i nd i v i dua l  p a r t i c l e s  i n  major codes t o  
study plasma transport.  

Continu: t o  support a l te rna te  concept 
theory. Place special emphasis on 
t r ans fe r r i ng  physics r esu l t s  t o  t o ro i da l  
devices. 

Expand MHD theory t o  study current  
penetrat ion and i n i t i a l  stages o f  tokamak 
discharges leading t o  i gn i t i on .  

No a c t i v i t y .  

Inves t iga te  current  dr ive,  
ECH-disruptions, p a r t i c l e  contro l  , and 
s t a b i l i t y  physics issues and innovations. 

Assess innovat ive t es t s  i n i t i a t e d  i n  
FY 1986 and select  new d i r ec t i ons  as 
appropriate. 



111. @ p l i e d  Plasma Physic$ (Cont'd) 

w o g r m  k t i v i t y  FY 1986 

E x p e r i ~ ~ n t a l  Developed and tes ted  new d iagnos t ic  
Plasma Research devices fo r  de ta i l ed  masurement of key 
(Cont'd) plasma propert ies.  Used l i t h i u m  beam 

combined w i t h  l ase r  beam i n  TEXT t o  
determine t h a t  plasma current  i s  more 
peaked on a x i s  than expected i n  tokamaks. 

Developed and disseminated atomic physics 
data needed t o  understand plaana 
behavior. Used new i o n  source t o  produce 
fundamental data on e l  ect ron- ion 
c o l l i s i o n s  needed t o  i n t e r p r e t  d iagnost ic  
observations and energy f low i n  hot  
plasma. 

Experimental 
Plasma Research ($14,696) .............................................................. 
ME Cmputer Provided access t o  supercomputers for 
Network fusion researchers v i a  a nationwide 

s a t e l l i t e  network w i t h  two CRAY 1 and one 
CRAY 2 supercanputer a t  the Nat ional  
I lagnetic Fusion Energy Computer Center a t  
LLNL. CRAY 2 I S  a Class V I I  
supercmputer h i c h  advances the  s ta te  o f  
t he  a r t  of t he  cmpu ta t i ona l  physics and 
ass i s t s  i n  three-dimensional models. 
CDC-7600 m o v e d  t o  save maintenance 
costs. 

WE fmputer  
Network 

Test and implement d iagnost ics developed 
t o  measure soa t i a l  and t e m ~ o r a l  
va r i a t i ons  2 plasma properties i n  
confinement experiments. Develop new 
ideas t o  measure nuclear reac t ion  products 
w i t h i n  plasma. 

Concentrate a t m i c  physics on resonances 
i n  e l ec t ron i c  co l l i s i ons .  Work w l t h  
i n t e r n a t i o n a l  par tners through IAEh t o  
e s t a b l i s h  a t m i c  data base f o r  fusion. 

Continue t o  provide access t o  
supercomputers fo r  fus ion researchers v i a  
t he  s a t e l l i t e  network. Begin upgrades o f  
cen t ra l  f i l e  storage and network 
s t ruc tu re .  Provide Computer Aided Design 
(CAD) system t o  major fus ion 
contractors.  Increase funding t o  User 
Service Centers so t h a t  loca l  users can 
use ana lys is  equipment required t o  
support t h e  experimental program. 

I n i t i a t e  develoment  o f  diaclnostic 
devices t o  de tek t  nuclear  &ac t ion  
products w i t h i n  an i g n i t e d  plasma. 

Continue support o f  fus ion-speci f ic  
a tan ic  physics research and i n te rna t i ona l  
data compi lat ion e f fo r ts .  

Provide access t o  supercmputers f o r  
f us i on  research v i a  a nationwide 
s a t e l l i t e  network w i th  two CRAY 1 and one 
CRAY 2 supercmputers a t  the  National 
Magnetic Fusion Energy Computer Center a t  
LLNL. Manage program w l t h  Energy 
Science Advanced Computation. Continue 
upgrades of cen t ra l  f i l e  storage and 
network s t r uc tu re  t o  adequately support 
users. 

Tota l  @p l i ed  
~ l a s m a  Pfrysics 

I. Preface: Developnent and Technology 

The Developnent and Technology subprogram provides f o r  the  dev@lopnent o f  t he  technologies needed for present and future fusion experiments and fo r  
design and analys is  of fusion systems. The \a rk  i s  d iv ided  i n t o  th ree  main areas: Plasma Technologies (which inc ludes magnets, heating, and p e l l e t  
f ue l i ng  devices). Fusion Technologies (which inc ludes t r i t i u m  product ion and handling, nuclear  analyses, mater ia ls ,  and environment and safety) .  
and Fusion Systems Design. (which ca r r i es  out  design studies) .  



Plasma Technologies covers the developnent of those technologies tha t  are needed t o  obtain and sustain the condit ions t h a t  are necessary t o  produce a 
react ing fusion plasma. These technologies include magnetic systems, plasma heating systems. and plasma fue l ing systems. The principal a c t i v l t y  i n  
magnetic systems i s  t o  develop the large superconducting magnets that  are necessary to  provide the magnetic f i e l d  condit ions required t o  confine the 
deu te r lm  and t r l t i u n  plasma associated electrons. The heating program focuses on the technologies required t o  heat the plasma ions and electrons, t o  
react ive  conditions and encanpasses neutral  p a r t i c l e  beams. and several electromagnetic wave heating approaches. The plasma fueling systems ef for ts 
develop high speed deuterium and t r i t i u n  p e l l e t  in jec tors  t o  maintain the proper mount o f  plasma fuel. Use o f  the developed heating and fuel ing 
systems has enabled the production of record plasma conditions i n  fusion devices and t h i s  U.S. technology i s  i n  much demand internat ional ly.  projected 
experiments i n  higher density and higher tmperature plasmas w i l l  necessitate continued developnent of higher power, longer pulse length. and higher 
frequency electranagnetic wave sources, transmission components, and improved fue l ing devices. 

Fusion Technologies covers technology issues that  are concerned w i th  the e f fec t  on systems i n  contact w i th  the plasma and the e f fec ts  of neutrons 
prcduced by the plasma. This program element includes development o f  heat extraction/blanket components, nuclear analysis methods, t r i t i u m  
praduction, tr it im processing and control  systems. materials, and environment and safety issues. The mater ia ls program element i s  developing 
mater ia ls t o  l i m t t  the degradation due t o  the banbardment o f  neutrons ins ide the fusion reaceor. and mater ia ls tha t  are capable o f  Functioning as 
f i r s t  M I 1  materials. and mater ia ls tha t  w i l l  reduce the need f o r  long term waste disposal. Technologies needed fo r  various blanket concepts are 
being investigated t o  perform t h e i r  mu l t i p le  functions o f  heat extraction, t r i t i u m  production, and rad ia t ion shielding. Activities i n  t r i t i u m  
processing and controls systeins w i l l  address the requirements fo r  r e l i a b l y  processing. containing, and cleaning of tritiun generated i n  blankets. 
Environment and safety issues are studied t o  develop an understanding of potent ia l  environmental and safety concerns i n  a fusion system. 

Fusion Systems h a l y s i s  dc ten ines  parmeters of major fusion experiments and performance of possible fusion p o w r  systems. These s t u d i o  help the 
progrm deternine technical f e a s i b i l i t y  and costs, determine needs and object ives for R&D, and assess safety, environmental, and econanic perfonnance 
of future reactor concepts. 

Sac of the s lgn l f l can t  f a c i l i t i e s  u t i l i z e d  i n  the Developnent and Technology subprogram include the lnternat ional  Fusion Superconducting Mgnet Test 
F s c f l i t y  a t  the Oak Ridge National Laboratory (ORNL) f o r  tes t i ng  o f  superconducting magnets; the plasma mater ia ls t e s t  f a c i l i t y  a t  Sandia National 
Laboratory, and the RF t e s t  f a c i l i t y  a t  ORNL. 

The f o l l m i n g  tab le  sumnarizes the operating expense funding for the Development and Technology subprogram. 

11. A. SMnary Table 

Program k t i v i t y  ----------------- 
Plasma Technologies 

Magnetic systms ................. $ 14.993 
'Heating and Fueling.............. 7.396 -------- 

Subtotal. Plasma Technologies.. 22.389 

Fusion Technologies 
Fusion Wuclear Technology ........ 5.909 ........... Environment and Safety 1.493 
Fusion I la ter ia ls  ................. 15.664 -------- 

Subtotal. Fusion Technologies.. 23.066 

Fusion Systems Analysis............ 12.186 -------- 
Total. Developent and Technology $ 57.641 

Z Change ---------- 



I f .  B. Major Laboratory and F a c i l i t y  Funding 

Program A c t i v i t y  FY 1986 
---------------- - - - - - - - 
Argonne National Laboratory....... 1 3.389 
Hanford Eng. Dev. Lab............. 1,936 . Lawrence Livermore National Lab.. 5.448 .... Los A l m s  National Laboratory 2.787 
Oak Ridge National Laboratory..... 24.747 
Sandia National Laboratory........ 3.047 

Total ........................... $41.354 

111. k t i v i t y  Descr ipt ions 

Program A c t i v i t y  FY 1986 

PI awna Six l a r g e  superconducting magnet c o i l s  
Technologies - provided by Euratom. Japan, Switzerland. 
Maunetics and the  U.S. were i n s t a l l e d  i n  the  l a rae  

c o i l  t e s t  f a c i l i t y  and t e s t i n g  was 
i n i t i a t e d .  

Development work on high f i e l d  magnets 
f o r  use i n  f u tu re  fusion devices was 
ca r r i ed  out. 

Magnetics ($14,993) 

The In te rna t iona l  Large Co i l  Tests are 
expected t o  be conlpleted. 

Development o f  superconductors and 
s t r u c t u i a l  mater ia ls  fo r  h igh f i e l d  and 
pulsed magnets for ETR w i l l  continue as 
we l l  as a supporting mater ia ls  database 
f o r  CIT copper magnets. 

X Change ---------- 
+ 9 
+35 
-10 
+ 9 
-29 
t 8  ---------- 

Pnalys is  o f  Large Coi l  Test r e s u l t s  w i l l  
be C m ~ l e t e d .  

Completion and de l i ve r y  of a pulsed 
magnet for t e s t i n g  i n  a Japanese f a c i l i t y  
i s  scheduled. E f f o r t  on a mu1 t i -purpose 
c o i l  t o  demonstrate h igh f i e l d  
superconductors w i l l  continue, as wel l  as 
support ing e f f o r t  f o r  CIT copper magnets. 

PI asma Development was completed on an 
Technologies - improved p o s i t i v e  ion  neutra l  
M a t i n g  and beam long pulse source fo r  use on TFTR 
Fueling and Doublet 111. Developnent o f  

a 200 KW steady s ta te  gyrotron f o r  use i n  
an e lec t ron  cyc lo t ron  heating system was 
successfu l ly  completed; development o f  
h igh  power launchers f o r  ion  cyc lo t ron  
heat ing systems on TFTR. D-111, CIT, and 
TORE SUPRA: and the Radio Frequency Test 
F a c i l i t y  (RFTF) was placed i n  operation; 
development and f ab r i ca t i on  o f  cen t r i f uga l  
dnd pnemat ic  p e l l e t  fuel  i n j e c t o r s  
continued and a system was i n s t a l l e d  and 
operated on TFTR which resu l ted  i n  record 
plasma condi t ions being achieved. 

Heating and 
Fuel ing ($7,396) 

A h igh power compact launcher fo r  the  
ICRF heat ing system w i l l  be tes ted  i n  
RFTF and i n s t a l l e d  on and operated on 
TFTR t o  demonstrate t h i s  new technology. 
Developnent emphasis w i l l  be placed on a 
1 megawatt gyrotron and a l t e r n a t i v e  
approaches for e lec t ron  cyc lo t ron  
heatiny sources. P e l l e t  f ue l i ng  i n j e c t o r  
development w i l l  continue w i th  emphasis on 
higher speeds, c a p a b i l i t y  f o r  continuous 
operation, and capab i t i t y  f o r  t r i t i u m  
~ e l l e t s .  

Advanced high p o w r  ICRF launchers w i l l  
continue under development and be tes ted  
on RFTF, 0-1110, and TOKE SUPRA. Higher 
speed p e l l e t  i n j e c t o r  development w i l l  
continue and systems cooperat ive ly  
provided t o  both U.S. and fo re ign  
machines. A t r i t i u m  p e l l e t  i n j e c t o r  w i l l  
be tested on the  T r i t i um  System Test 
Assembly (TSTA) . Advanced technology 
e f f o r t s  w i l l  continue on h igh power 
e lec t ron  heating sources and negat ive ion  
neut ra l  beams. Addi t ional  e f f i c i e n t ,  
cos t  e f f e c t i v e  i n t e rna t i ana l  cooperative 
e f f o r t s  w i l l  be sought. 



111. Wvelopuent and Technology (Cont 'd) 

P r o g r a  A c t i v i t y  FY 1986 

Fusion m e  t r i t i u m  system t e s t  assembly operated 
Technologi es - w i th  i t s  fuel cleanup and isotope 
Fusion w c l e a r  separation system processing up t o  35 
Technology grams of t r i t i u n .  Phase I of the 

FINESSE study. i n i t i a t e d  i n  1984 t o  
i den t i f y  the exper imentsl facl l i ty  
requirements f o r  fusion nuclear 
technology developnent *as completed and 
cur rent ly  provides a m r k i n g  mthodology 
f o r  planning i n  the U.S. and abroad. 
Phase I o f  the U.S./Japan Collaboratlve 
Program on fusion blankets fo r  t r i t i u m  
production, which was i n i t i a t e d  i n  l a t e  
1984. was completed. Phase I 1  o f  the 
program was i n i t i a t e d  i n  mid-1986. 

Fusion llucleap 
Techno1 ogy ($5.909) ............................................................... 
Fusion m e  Idaho Wational Engineering Laboratory 
Technologies - completed a series of t r i t i u m  
Enviroment and implantation tes ts  w i th  a low act iva t ion 
Safety candidate f i r s t  wall material (vanadium 

a l l oy )  t o  determine the retent ion and 
penneation r a t i o  o f  the material. 
I n i t i a t e d  a study t o  evaluate 
environmental , safety and economics 
aspects o f  fusion. 

Envl roment and 
Safety 

Fusion Tr i t ium permeation measurements resul ted 
Technologies - i n  improved t r i t i u n  inventory 
Fusion Mater ia l% calculat ions f o r  TFTR. Results Prom 

spectral i r r a d i a t i o n  tes t i ng  i n  the Oak 
Ridge Reactor have confirmed theoret ical  
predictions tha t  the r a t i o  o f  
displacement t o  transmutation damage i s  
c r i t i c a l  t o  the response o f  fusion 
mater ia ls t o  neutron i r r a d i a t i o n  
damage. Thermal fatigue studies on 
beryl l ium were completed fo r  the Jolnt 
European Torus (JET). These studies 

E f f o r t s  continue on developing nuclear 
analysis methods needed t o  design and 
analyze fusion devices. Tr i t ium 
production and t r i t i u n  handl ing technology 
developnent e f f o r t s  continue t o  gain a 
bet ter  understanding o f  the e f fec ts  o f  the 
radioact ive environment created by fusion 
devices. TSTA w i l l  t es t  i t s  systems w i th  
50 grams of t r i t i u n .  Phase I 1  o f  
U.S./Japan col laborat ive program on fusion 
neutronics w i l l  Continue. 

Continue developing nuclear analysis 
methods and data bases needed t o  design 
and analyze fusion devices. Complete 
Phase II of FINESSE study and br ing study 
t o  a conclusion. Canpleta Phase II o f  
U.S./Japan Collaborative Program on fusion 
neutronics and begin Phase 111. Continue 
tri t lm production and handl lng develop- 
ment. TSTA w i l l  t e s t  t t s  system wi th  up 
t o  100 g r m s  o f  t r i t ium.  

Develop a bet ter  understanding o f  
environmental and safety concerns 
ant ic ipated i n  present and future devices 
through studies. Complete Environment. 
Safety, and Econmics t radeoff  study. 
Canplete l i th ium-lead and water 
i n te rac t ion  scoping experiments. 
Par t ic ipate  i n  internat ional  program fo r  
t r i t i u m  release effects. 

Continue evaluation of plasma-facing 
invessel materials; maintain plasma 
mater ia ls invest igat ion i n  support o f  
confinement system needs. I n  pa r t i cu la r  
for  CIT, ATF, and ETR and OFE 
internat ional  c m i t m e n t s  fo r  TORE SUPRA, 
ASDEX, and TEXTOR. RTNS-I1 and ORR 
shutdom and preparation i n i t i a t e d  
f o r  mater ia ls t e s t  i n  FFTF. 

Develoo a bet ter  understsndfna o f  
;nvirokental and safety conc;rns 
ant ic ipated i n  present and future devices. 
Study ideas o f  how t o  make fusion 
inherent ly safe. Beain e f f o r t s  on Inore 
integrate2 ~nvironmeit .  Safety, and 
Economics program. 

Continue evaluation of plasma-facfng 
invessel materials such as non-isotopic 
graphite works and composites. Expand 
neutron i r r a d i a t i o n  tes t i ng  on invessel 
materials; maintain plasma mdterials 
Invest igat ion fn  support o f  OFE danestic 
and in ternat lna l  cm i tmen ts .  Prepare 
t e s t  equipnent fo r  i r r a d i a t i o n  i n  FFTF. 



I l l .  Developlent and Technology (6ont 'd) 

Program k t i v i t y  FY 1986 FY 1987 FY 1988 

Fusion R t e r i a l s  resu l ted  i n  substant ia l  savinas t o  the  
(Cont'd) European ~ a i n k n i t y  i n  the  c o i t  o f  the  

JET b e r y l l l u n  l im i te rs .  i n i t i a l  t e s t i n g  
o f  reduced ac t i va t i on  s tee ls  ( F e r r i t l c  
a l l o y s )  ind ica tes  t ha t  they may be 
successfu l lv  modified bv elemental 
s u b s t i t u t i d n  t o  m a i n t a l i  r a d i a t i o n  damage 
resistance. 

Fusion Ra te r i e l  o ($15,664) ($13.021) 

Fusion S y s t e ~ s  F i r s t  designs o f  a compact copper 
h a l y s i s  tokamak f o r  an i g n i t i o n  experiment were 

evaluated and a reference design was 
selected f o r  conceptual design. 
Exploratory designs of a tandem m i r r o r  
f us i on  power reactor  were campleted and 
a scoping study o f  a cmpact  reversed 
f i e l d  p inch power reactor  was i n i t i a t e d .  
An advanced tokamak reactor  t ha t  

Continue conceptual design o f  a compact The major task i s  t o  p a r t i c i p a t e  i n  a 
i g n i t i o n  tokamak. Complete scoping study cooperative i n t e rna t i ona l  e f f o r t  t o  
o f  a reversed f i e l d  p inch power reactor. design an Engineering Test Reactor (ETR) 
I n i t i a t e  a study o f  an i nnova t i ve  as proposed by the  U.S. t o  the Econmnic 
engineeriny t e s t  reactor  (ETR)  t o  Summit Nations and t o  the  Soviet  Union on 
t e s t  nuclear technology as a poss ib le  October 30. 1986. Perform m a l l - s c a l e  
i n t e rna t i ona l  a c t i v i t y .  scoping studies o f  improved power 

reactor  design features. 

incorporates innovat ive features f o r  as 
a t t r d c t l v e  reactor  concept was allalyred. 

Fusion Syotms 
Analysis ($12.186) ($10,500) ($10.100) ...................................................................................................................................................... 
Total Devel opnent 
and Technology ($57,641) 

I. Preface: Planning and Pro jec ts  

XI. A. Summary Table 

Progran k t i v i t y  ---------------- I Change ---------- 
Planning and Pro jec ts  ..... . . .... . .. S 946 



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

Program A c t i v i t y  FY 1986 

Operating Continue t o  support the program's legal  
ob l i ga t i on  f o r  the Small Business 
Innovat ive Research (SBIR) program and 
t he  non-fusion landlord r e s p o n s i b i l i t i e s  
f o r  inventor ies  a t  ORNL. .............................................................. 

Continue t o  support the program's legal  Continue t o  support the program's legal  
ob l i ga t i on  f o r  the  Small Business ob l i ga t i on  f o r  the Small Business 
Innovat ive Research (SBIR) program and Innovat ive Research (SBIR) program and 
the  non-fusion landlord r e s p o n s i b i l i t i e s  t he  non-fusion land lo rd  r e s p o n s i b i l i t i e s  
fo r  inventor ies  a t  OWL. f o r  inventor ies a t  ORNL. ........................................................................................ 

Total planning 
and pro jects 

I. preface: Program D i rec t i on  

This subprogram provides the  Federal s t a f f i n g  resources and associated funding needed t o  plan, d i r e c t ,  and administer the  h igh ly  s c i e n t i f i c  and 
technical research and development program i n  fus ion energy. 

11. A. Summary Table 

Program A c t i v i t y  % Change 

Program Direction.. . . . . . . . .. . . . . $3,608 $3,940 $4,600 t17 

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

Program A c t i v i t y  FY 1986 

Salaries and Provided funds f o r  salar ies,  benef i t s ,  
Expenses and t r a v e l  f o r  62 f u l l - t i m e  equivalents 

(FTE's) i n  the  O f f i ce  o f  Fusion Energy 
and re la ted  program and management 
support s t a f f .  S t a f f  a c t i v i t i e s  
included: pol i c y  development; 
preparat ion o f  technical research and 
development plans; assessment o f  
s c i e n t i f i c  needs and p r i o r i t i e s ;  
development and defense o f  budgets; 
review, evaluation, and funding o f  
research proposals; monitoring, 
evaluat ion,  and d i r ec t i on  o f  laboratory 
work and a l l oca t i on  o f  resources; 
imDlementation o f  un i ve rs i t v  and 
i n d u s t r i a l  research programs, 
cons t ruc t ion  and operation o f  s c i e n t i f i c  

Provide f o r  the  increased 
personnel-related costs t o  continue the  
FY 1986 authorized l eve l  o f  62 FTE's. 
p r i o r  year  unobligated funds w i l l  be used 
f o r  the  1987 pay ra i se  and the  increased 
aaencv con t r ibu t ions  t o  the  new Federal 
Eiplo;ees Retirement system. s t a f f  
e f f o r t  w i l l  continue t o  be appl ied t o  
maintenance o f  a strong, domestic RED 
program t o  adequately cover the  necessary 
range o f  fus ion science and technology, 
w i t h  p a r t i c u l a r  focus on the  key 
techn ica l  issues and extensive use o f  
i n t e rna t i ona l  co l labora t ion  t o  advance 
t he  program i n  a t ime ly  way, espec ia l l y  
through j o i n t  pro jects.  S t a f f  w i l l  
evaluate resu l t s  from the U.S. and abroad 

Provide funds f o r  sa la r ies  and re la ted  
costs t o  continue 62 f u l l - t i m e  
equivalents. Provide f o r  the  normal 
increased personnel costs such as 
within-grade and mer i t  increases, impact 
o f  the  1987 pay raise, and the 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. S t a f f  e f f o r t  i s  
required for e f fec t i ve  overa l l  program 
management and i n i t i a t i o n  o f  the  Compact 
I g n i t i o n  Tokamak Project, t o  focus on the 
program management and key technical  
issues required for CIT and f o r  continued 
i n te rna t i ona l  co l laborat ion.  Strong 
program management overs ight  wi 1 l be 
provided t o  support the  world fus ion 



111. Program D i rec t ion  (Cont 'd)  

Program A c t i v i t y  FY 1986 FY 1987 FY 1988 

Salar ies and R&D f a c i l i t i e s ;  interagency and which should def ine the  requirements for  program i n  a major and cos t  e f f e c t i v e  way. 
Expenses i n t e r n a t i o n a l  l i a i s o n  negot ia t ion;  and t h e  design of a device t o  achieve 
(Cont'd) r e l a t e d  program and management support i g n i t i o n .  

a c t i v i t i e s .  

Salar ies and 
Expenses 

Other Provided funds f o r  program support such 
as p r i n t i n g  and e d i t i n g  services, 
purchase of program-specif ic suppl ies and 
mate r ia l s ,  and con t rac t  support such as 
personnel c l a s s i f i c a t i o n  a c t i v i t i e s  
r e l a t e d  t o  t n e  recent  Off ice o f  Fusion 
Energy reorganizat ion.  Obl igat ions 
t o t a l e d  $100, o f  which $75 comprised 
p r i o r  year  unobl igated carryover. 

Provide for  a Var ie ty  of program support Continue the  requi red l e v e l  and v a r i e t y  
se rv ices  s i m i l a r  t o  those i n  FY 1986. of program support serv ices and suppl ies 
Also inc ludes  t imesharing on var ious a t  approx in~ate ly  the  FY 1987 l e v e l .  
i n fo rmat ion  systems and communications 
networks such as e l e c t r o n i c  mai l  and 
c o n t r a c t o r  Support f o r  techn ica l  w r i t i n g ,  
e d i t i n g ,  assistance f o r  adv isory 
committees, and o ther  services. 

Other ($25) ($100) ($100) 
...................................................................................................................................................... 

Total Program 
D i r e c t i o n  ($3,608) ($3,940) ($4.600) 

I. Preface: Cap i ta l  Equipment 

The c a p i t a l  equipment request of $19,670,000 supports the  procurement o f  essen t ia l  hardware t o  f a c i l i t a t e  t h e  conduct o f  the  experimental program. 
This permits the  e f f e c t i v e  u t i l i z a t i o n  of devices and people. L i s t e d  below i s  a summary o f  t h e  s p e c i f i c  c a p i t a l  equipment needs by program area. 

11. A. S m l a r y  Table 

Program A c t i v i t y  ---------------- 
Confinement Systems ............... $14,529 ........... Applied Plasma physics. 5,619 ........ Developnent and Technology 4,330 ............. Planning and p r o j e c t s  3,801 

- - - - - - - 
Total ......................... $28,279 

FY 1988 % Change 
- - - - - - - ---------- 



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

Program A c t i v i t y  FY 1986 
---------------- - - - - - - - 
G.A. Technologies, Inc ............ $ 2,301 
Lawrence Livermore National Lab. .. 3,503 
LOS Alamos National Laboratorv.... 3.896 
kssachuset ts  institute of ~ e i h  ... 2;034 
Oak Ridge National Laboratory..... 8,575 
Princeton Plasma Physics Laboratory 6,042 

- - - - - - - 
Total ........................... $26,351 

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

Program A c t i v i t y  FY 1986 

Confinement Provide equirment such as power supplies, 
Systems diagnost ic  instruments, vacuum systems, 

data acqu is i t ion  equipment and computer 
hardware purchased i n  support of the  
experimental devices. Begin f ab r i ca t i on  
o f  hardware fo r  in te rna t iona l  
co l l abo ra t i ve  programs inc lud ing  p e l l e t  
i n j e c t o r s  fo r  JET and TORE SUPRA, and an 
ICRF antenna for TORE SUPRA. 

Confinement 
Systems 

% Change 

Provide f o r  t o ro i da l  program equipment 
needs i n  areas such as power supplies, 
d iagnos t ic  instrumentation, vacuum 
Systems, data acquis i t ion,  and data 
ana lys is  systems, and smaller 
miscellaneous t e s t  and analys is  equipment 
requ i red  t o  support the experimental 
program. Examples o f  the  la rge  equipment 
items inc lude an in-vacuum robo t i c  
maintenance manipulator, d iagnost ic  
inst rumentat ion,  sh ie ld ing  blocks, vacuum 
systems, and mass storage devices a t  
TFTR; power system switches, data 
ana lys is  acqu is i t ion  and cont ro l  
hardware, d iagnost ic  equipment, and 
cryogenic systems a t  Daublet-I I I-D; 
vacuum pumps and valves, data acqu i s i t i on  
equiment, spectrometers, 1 asers, and 
i n f r a r e d  detectors a t  ATF; and e l ec t ron i c  
components, vacuum systems, and 
d iagnos t ic  hardware a t  PBX. Continue 
f a b r i c a t i o n  o f  hardware f o r  i n t e rna t i ona l  
co l l abo ra t i ve  programs. 

Continue purchase of power suppl ies and 
components f o r  heating systems f o r  ATF 
and D-II I-D and f o r  TF and PF c o i l  
operation o f  Alcator  C-Mod. Continue 
support o f  vacuum equipment, analog t o  
d i g i t a l  convertors and memory u n i t s  f o r  
data acqu is i t ion  systems, d iagnost ics,  
hardware, and cryogenic systems for ATF, 
D-III-D, PBX, and Alcator  C-Mod. 
Complete i n s t a l l a t i o n  of t he  maintenance 
manipulator i n  TFTR, begin procurement of 
an external maintenance manipulator f o r  
TFTR, and continue purchase o f  computer 
hardware and diagnostic equipment fo r  
TFTR. Complete fabr ica t ion  of hardware 
f o r  co l labora t i ve  programs. 

Applied Plasma Support provided f o r  fabr ica t ion  of the Major po r t i on  o f  the  equipment request i s  Continue procurement and assembly of 
Physics reversed f i e l d  pinch device and for f o r  acqu i s i t i on  o f  a power supply system power handling System f o r  CPRF project .  

procurement o f  power suppl ies for t h i s  f o r  t he  CPRF inc lud ing  a motor-generator 
device. flywheel ,- power convertors, and space 

preparation. 



111. Capital Equipment (Cont 'd) 

Program A c t i v i t y  FY 1986 

Applied plasma Equipment provided f o r  modi f icat ion o f  
Physics (Cont 'd) devices fo r  t e s t i n g  tokamak improvements, 

f o r  d iagnost ic  equipment under 
development and f o r  support o f  atomic 
physics research. 

Applied Plasma 
Physics 

Equipment provided t o  replace obsolete 
o r  unserviceable equipment i n  the 
computer network serv ice centers. 

Provide general laboratory and data 
acqu i s i t i on  equipment t o  support such 
areas as a new tokamak improvement t e s t ,  
d iagnos t ic  development, and TEXT 
operation. 

Continue support o f  equipment needs a t  
the  computer network user serv ice centers 
and NMFECC. 

Provide general laboratory and data 
acqu i s i t i on  equipment support fo r  
experimental research programs. 

Continue support o f  equipment needs a t  
the  computer network user serv ice centers 
and NMFECC. 

Development and I n  Plasma Tecnnologies funds are used t o  
Techno1 ogy complete the  deuterium p e l l e t  i n j e c t o r  

For TFTR, c r i t i c a l  spare par t  items f o r  
the In te rna t iona l  Fusion Superconducting 
Magnet Test F a c i l i t y  t o  prevent any 
extended down times, hardware t o  
complete the  2 megawatt ICRH power 
module, support f o r  the  High F ie l d  Test 
F a c i l i t y ,  and tne RF Test F a c i l i t y  and 
general lab  equipment f o r  the  base 
technology e f fo r ts .  I n  Fusion 
Technologies general laboratory equipment 
items w i l l  be procured t o  support the 
research programs i n  mater ia ls ,  safety, 
and nuclear technology. 

Development and 
Technology ($4,330) 

Equipment i s  needed t o  support the  High 
F i e l d  Test Wunet F a c i l i t v .  the  RF Test 
F a c i l i t y ,  p e l i e t  i n j e c t o r  ;levelopment, and 
base technology e f f o r t  i n  the  Plasma 
Technology area: I n  Fusion Technology, 
equipment i s  needed t o  support research 
i n  mater ia ls .  safetv. and nuclear 
technology i nc l ud iG . t he  Plasma Surface 
I n t e r a c t i o n  Experiment, l i q u i d  metal 
t e s t  loop,  T r i t ium Systems Test Assembly 
and rad ia t i on  f a c i l i t i e s  a t  the  Oak Ridge 
Reactor as well  as modi f icat ion t o  the 
High Flux Isotope Reactor and the  Fast 
Flux Test F a c i l i t y  i n  the  mater ia ls  
i r r a d i a t i o n  program. 

Equipment i s  needed t o  support the  High. 
F i e l d  Test Magnet F a c i l i t y ,  the RF Test 
F a c i l i t y ,  p e l l e t  i n j e c t o r  development, 
and base technology e f f o r t  i n  the  Plasma 
Technology area: I n  Fusion Technology, 
equipment i s  needed t o  support research 
i n  mater ia ls ,  safety. and nuclear 
technology inc lud ing  the  Plasma Surface 
I n te rac t i on  Experiment, l i q u i d  metal t e s t  
loop, T r i t ium Systems Test Assembly and 
modi f icat ions t o  the High Flux Isotope 
Reactor and the Fast Flux Test F a c i l i t y  
i n  the mater ia ls  i r r a d i a t i o n  program. 

Planning and Continue t o  provide f o r  the purchase o f  Continue t o  provide for the purchase o f  Continue t o  provide f o r  the  purchase o f  
Projects general purpose equipment t o  support general purpose equipment t o  support general purpose equipment t o  support 

non-fusion spec i f i c  land lo rd  non-fusion spec i f i c  landlord non-fusion spec i f i c  land1 ord 
r e s p o n s i b i l i t i e s  a t  ORNL. r e s p o n s i b i l i t i e s  a t  ORNL. r e s p o n s i b i l i t i e s  a t  ORNL. 

Planning and 
Projects ($3,801) ($3,820) ($3,820) 
...................................................................................................................................................... 

Total Capital 
Equipment 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AND DEVELOPHENT 
(dol lars i n  thousands) 

KEY ACTIVITY SUHHARY 

CONSTRUCTIOH PROJECTS 

Wgnetic Fusion Energy 

I%. fi. Ccnotruction Project W a r y  

~ a o j e c t  OB~. project ~ i t l e  

88-R-902 Cunpact Ign i t l on  Tokanak 

68-R-901 General Plant Projects 

Total Construction 

Expense Funded Projects 

- Confinement Physics Research F a c i l i t y  

- Fie ld  Reversed Configuration 

- Alcator C Wodlficatton 

- Mcrowave Tokamak Experiment 

Total Expense Funded Projects 

Total 
Pr ior Year 
Obligations 

$ 0 

FY 1987 
Appropriated 

$ 0 

FY 1988 
Request 

$ 8.000 

Remalnlng 
Balance 

$349.000 

TEC 

$35Y.000 



nFPARTMFNT OF ENFRGY -- ... . .- . . -~ .. . 
FY 1988 CONGRESSIONAL BUDGET REQIJEST 

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

KEY ACTIVITY CONSTRUCTlON PROJECT SUMMARY 

Magnetic Fusion Energy 

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

1. Pro jec t  t i t l e  and locat ion:  88-R-902 Cmpact I g n i t i o n  Tokamak 
Princeton Plasma Physics Laboratory 

2. F inancia l  schedule: 
F iscal  Year 

p ro jec t  TEC: 
S ta r t  Date: 

Completion Date: 

Appropriated Obl igat ions - costs 

$ 8,000 1 8.000 1 8.000 
52.000 52,000 45,000 
75,000 75,000 68.000 
85,000 85.000 89.000 
75,000 75.000 75.000 
62.000 62,000 72,000 

9357.000 
1st  Qtr. 
4 t h  qtr. 

3. M r r a t i v e :  

( a )  This p ro j ec t  w i l l  prov ide a compact, h igh- f ie ld,  capper c o i l  tokamak f a c i l i t y  t o  generate c r i t i c a l ,  burning plasma data t o  a l l o w  
f o r  t he  successful operation of an in tegra ted  Engineering Test Reactor. Design, construct ion,  fabr icat ion.  assembly. i n s t a l l a t i o n .  
and t e s t i n g  o f  the  Compact I g n i t i o n  Tokamak (CIT) invo lves  the f o l l ow ing  work: (1) upgrade and reconf igure TFTR equipment and 
f a c i l i t i e s  systems t o  support t he  CIT pro jec t ;  (2) construct  a compact tokamak device w i t h  copper t o ro i da l  and po lo ida l  f i e l d  c o i l s  
cooled w i t h  l i q u i d  nitrogen; (3) b u i l d  a shielded, t r i t i u m  sealed t e s t  c e l l ;  and (4) p rov ide  support f a c i l i t i e s ,  such as hot  ce l l s .  
and rf systems. 

(b) The CIT experiment i s  intended t o  b r idge  t h e  gap between the  operation o f  TFTR and JET and t he  stable equ i l i b r i um  burn p ro jec ted  
f o r  t h e  Engineering Test Reactor. The ob jec t i ves  f o r  t h i s  i g n i t i o n  experiment are t h a t  i t  achieve i g n i t i o n  and reveal  t he  proper- 
t i e s  o f  burning plasma, t ha t  the  cost  o f  t he  machine be modest i n  r e l a t i o n  t o  the  cos t  o f  an ETA. and t ha t  it be operat ional  i n  the  
e a r l y  1990's. Because o f  the  experimental progress i n  fus ion research. it i s  now poss ib le  t o  bui1d.a tokamak t h a t  w i l l  achieve 
t h i s  object ive.  The CIT incorporates new l ow  cos t  design features as p a r t  of an upgrade t o  TFTR. This w i l l  be the  f i r s t  t i m e  i n  
t he  wor ld  t h a t  a con t ro l led  fus ion plasma w i l l  be igni ted.  The CIT f a c i l i t y  w i l l  be used t o  study and opt imize these f u l l y  i g n i t e d  
plasmas; i d e n t i f y  generic plasma burn-contro l  issues; and t e s t  burn con t ro l  techniques and address associated issues such as 
t r i t i u m  handling, remote maintenance, plasma-wall  in te rac t ions ,  and rad ia t i on  hardened diagnostics. 

(c) The funding request of $8.000.000 provides f o r  i n i t i a t i o n  o f  a r ch i t ec t  engineering serv ices and procurement o f  selected long  lead 
items. The use o f  the  Princeton s i t e  min imizes t he  cost  o f  the  CIT by tak ing  maximum advantage o f  ex i s t i ng  TFTR f a c i l i t i e s .  The 
scheduled complet ion of experiments on TFTR i s  consistent  w i t h  the  CIT cons t ruc t ion  schedule. 



DEPARTMENT Gf ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AN0 DEVELOPMEN1 
(do l l a rs  i n  thousands) 

KEY ACTIVITY CONSTRUCTION PROJECT SUHWUIY 

Wgnet ic Fusion Energy 

IV .  B. Plant Funded Construction Project 

1. pro jec t  t i t l e  and locat ion:  88-R-901 General Plant Projects 
Various locat ions 

Project  TEC: $8.900.000 
Start  Date: 1st  qtr. FV 1988 

Completion Date: 4th qtr. FY 1989 

2. Financial schedule: 
Fiscal Year Appropriated Obligations - Costs 

1988 
Af ter  1988 

3. narrat ive:  

(a) This pro jec t  supports many small a l terat ions,  addit ions, modif ications, replacements, and non-major new construction i tems required 
annually t o  provide cont inu i ty  of operation, improvement i n  economy, road and s t ruc ture  improvements, e l iminat ion  of heal th and 
safety hazards, minor changes i n  operating methods, and protect ion of the Government's s ign i f i cant  investment i n  f a c i l i t i e s .  
Currently the estimated d i s t r i bu t i on  f o r  FY 1988 by laboratory i s  as fol lows: 

LOS Alamos National Laboratory .................................................................... 1 500.000 
Lawrence Livernore National Laboratory........................................................... 200.000 ................................. Princeton Plasma Physics Laboratory.............................. 1,000,000 ..................................................... Oak Ridge National Laboratory................ 7,200,000 

68.900,OOO 



DEPARTMENT OF ENERGY 
FV 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY RESEARCH AND OEVELOPMENT 
(do l la rs  i n  thousands) 

KEY ACTIVITY CONSTRUCTION PROJECT WMMRV 

Ilagnetic Fusion Energy 

IV.  C. Operating Expense Funded Construction Project  

1. Project t i t l e  and location: Confinement Physics Research F a c i l i t y  
Lor Alamos National Laboratory 

Project TEC: $48.400.000 
Start  Date: 3rd Qtr. FY 1986 
Completion Date: 4th Qtr. FY 1992 

2. Financial schedule: 
(Budget Authority) 

FY 1986 FV 1987 FY 1988 
Pr ior  Year - Actual Appropriated Requesr To Complete 

$ 0 $ 3,420 $ 8.600 $10.820 $25,560 

3. I(lrrat1ve 

(a) The present ly operating reversed f i e l d  pinch (RFP) devices have achieved outstanding experimental resu l ts  which surpass design 
spec i f ica t ions fo r  the devices. It i s  now important t o  extend the plasma current capab i l l t y  i n  order t o  tes t  energy confine- 
ment. As a resul t .  a device w i l l  be fabricated which w i l l  have a 4 MA capabi l i ty .  This w i l l  bring t o  the fusion program an 
experimental capabi l i ty  t o  explore, i n  a m u l t i k i l o v o l t  co l l i s i on less  regime. the physics properties of a toro ida l  confinement 
concept tha t  has the theoret ical  potent ia l .  i n  a future device, o f  ohmic heating t o  i g n i t i o n  wi th  low magnetic f i e l d s  a t  the 
magnet co i  1 s. 

(b) m e  device w i l l  consist o f  magnetic f i e l d  coi ls,  vacuum system, contra1 system, and s t ruc tura l  support systems. Related 
pro jec t  funding w i l l  provide a power supply system from cap i ta l  equipment funds and the required research and development 
support from operating expense funds. 

(c) I n i t i a l  operation of the device. With a capab i l i t y  o f  2 megamperes of current, w i l l  occur a t  the beginning o f  FV 1991. and the 
device w i l l  be completed. wt th  a capab i l l t y  o f  4 MA o f  current. by the end o f  FV 1992. 



DEPARTMENT OF ENERGY 
FY 1988 CObGRESSlONAL 8JUGET REQUEST 

EhERGY SUPPLY RESEARCH AhD DEVELOPMENT 
(do1 l a r s  i n  thousands) 

KEY ACTIVITY CONSTRUCTION PROJECT SUMMARY 

Magnetic Fusion Energy 

I V .  C. Operating Expense Funded Construct ion Pro jec t  

1. Project  t i t l e  and loca t ion :  F i e l d  Reversed Conf igurat ion 
Spectra Technology 

Project  TEC: $ 9,100,000 
S ta r t  Date: 4 th  Qtr. FY 1986 
Completion Date: 4 th  qtr. FY 1989 

2. Financial schedule: 
(Budget Author i t y )  

FY 1986 FY 1987 FY 1988 
P r i o r  Year Actual Appropriated Request To Complete 

3. Narrat ive 

(a)  The f i e l d  reversed conf igura t ion  i s  a c lass of elongated t o r o i d a l  plasma contained i n  a solenoidal  magnetic f ield. Technical 
advances have made FRC's a p o t e n t i a l l y  a t t r a c t i v e  confinement approach for achieving fus ion  power because o f  i t s  high beta values. 

(b)  The ob jec t i ve  o f  t h i s  p ro jec t  i s  t o  provide a device for FRC physics experiments t o  achieve condi t ions a t  which fusion-relevant 
confinement and s t a b i l i t y  can be tested. This ob jec t i ve  i s  character ized by a parameter S--the average number o f  i on  Orb i t s  
between the  center and edge o f  the  plasma. 

(c)  Funds i n  FY 1988 w i l l  be used t o  continue f ab r i ca t i on  and i n s t a l l a t i o n  work. 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

ENERGY SUPPLY IRESEARCH AND DEVELOPMENT 
(do l l a r s  i n  thousands) 

KEY ACTIVITY CONSTRUCTION PROJECT SUMMARY 

Magnetic Fusion Energy 

I V .  C. Operating Expense Funded Construct ion Project  

1. Project t i t l e  and l oca t i on :  Alcator  C Mod i f i ca t ion  
Massachusetts I n s t i t u t e  o f  Technology 

Pro jec t  TEC: $17,400,00~ 
S t a r t  Date: 2nd qtr. FY 1987 

Completion Date: 2nd Qtr. FY 1990 

2. Financial schedule: 
(Budget Author i t y )  

FY 1986 FY 1987 FY 1988 
P r i o r  Year - Actual Appropriated Request To Complete 

3. Narrat ive 

(a) The Alcator  C-Mod. p ro jec t  w i l l  provide a unique device, using ex i s t i ng  support f a c i l i t i e s ,  t o  conduct a valuable in tegra ted  
t e s t  o f  recent improvements i n  tokamak physics design i n  t he  Compact I g n i t i o n  Tokamak (CIT) range of operat ing parameters. 
This w i l l  a l l ow  us t o  develop operational techniques and cont ro l  methods t o  produce h igh temperature, h igh density, wel l  
confined plasmas. Spec i f i c  areas of physics i nves t i ga t i on  inc lude ion  cyclot ron radiofrequency heating, plasma edge cont ro l ,  
p e l l e t  fuel ing,  impu r i t y  contro l ,  and current  ramp-up. 

(b) The major ob jec t i ve  o f  Alcator  C-Mod. i s  t o  provide unique and valuable in format ion on t ranspor t  i n  h igh densi ty  plasmas w i t h  
intense ICRF heating. 

( c )  FY 1988 a c t i v i t i e s  inc lude f ab r i ca t i on  and i n s t a l l a t i o n  o f  hardware. 



DEPARTMENT OF ENERGY 
FY 1988 CONGRESSIONAL BUDGET REQUEST 

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

KEY ACTIVITY CONSTRUCTION PROJECT SUMMARY 

Magnetic Fusion Energy 

I V .  C. Operating Expense Funded Construct ion Project  

1. Project  t i t l e  and loca t ion :  Microwave Tokamak Experiment 
Lawrence Livermore National Laboratory 

Project  TEC: $ 8,600.000 
S ta r t  Date: 2nd q t r .  FY 1987 
Completion Date: 4th qtr. FY 1988 

2. Financial schedule: 
(Budget Autnor i t y )  

FY 1986 FY 1987 FY 1988 
p r i o r  year - Actual Appropriated Request To Complete 

$ 0  $ 0  $ 2,460 $ 6,140 $ 0  

3. Nar ra t i ve  

(a)  This f a c i l i t y  w i l l  provide LLNL w i t h  the unique c a p a b i l i t y  t o  t e s t  the app l i ca t ions  o f  h igh power microwaves as a more 
e f f i c i e n t  technique f o r  heating plasmas i n  tokamak devices. 

(b)  This p ro j ec t  provides for moving the e x i s t i n g  tokamak device, Alcator C, from MIT t o  LLNL and connecting 
i t  t o  the  e x i s t i n g  large advanced f r ee  e lec t ron  l a s e r  source. Add i t iona l l y ,  it would be necessary t o  
procure and i n s t a l l  associated d iagnost ics and low power heating equipment. 

(c)  FY 1988 funding provides f o r  completing the  f ab r i ca t i on  o f  t h i s  p ro jec t .  
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DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL BUDGET REQUEST 

OPERATING EXPENSE FUNDED PROJECT DATA SHEET 
ENERGY RESEARCH 

Energy Supply Research and Development - Operating Expenses 
Magnetic Fusion 

(Tabular do l la rs  i n  thousands. Narrative mater ia l  i n  whole dol lars.) 

Confinement Physics Research F a c i l i t y  
Los Alamos National Laboratory (LANL) 

Total Estimated Cost: $48,400,000 
(For Design and Construction) 



Confinement Physics Research F a c i l i t y  
10s Alamos National Laboratory 

Total Estimated Cost: $48,400,000 

(Tabular do l la rs  i n  thousands. Narrat ive mater ia l  i n  whole dol lars.)  

FY 1986 FY 1987 FY 1988 FY 1989 
Actual Estimate Estimate Estimate 

B/A B/O B/A 8/0 B/A B/O B/A B/O 
Design and Construction 

Operating Expenses 
Subtotal 

Related Funding 
Requirement 

Research Operations 914 914 1,400 1,400 485 485 0 0 
Capital Equipment 3,377 272 3,000 3,000 2,395 2,395 2,010 5,115 

Subtotal 4,291 1,186 4.400 4,400 2,880 2,880 2,010 5,115 

Total Project  Cost $ 7,711 $ 3,599 $13,000 $12,800 $13,700 $13,500 $15,200 $19,712 

Total 
Project 

Estimate Estimate Estimate ~ u n d i n g  
8/A B/O B/A 8/0 B/A B/O 

Design and Construction 
8/A 

Operating Expenses 
Subtotal 

Re1 ated Funding 
Requirement 

Research Operations 0 0 0 0 0 0 2,799 
Capital Equipment 4,500 4,500 6,019 6,019 0 0 21,301 

Subtotal 4,500 4,500 6,019 6,019 0 0 24,100 

Total Project Cost S11.7bO 511,700 5 6,309 $ 6,309 S 4,880 S 4,880 $72,500 



Confinement Physics Research Facf 1 i t y  
Los Alamos National Laboratory 

Total Estimated Cost: $48,400,000 

(Tabular do l la rs  i n  thousands. Narrat ive mater ia l  i n  whole dol lars.) 
Description. Objective and J u s t i f i c a t i o n  

The presently operating reversed f f e l d  pinch (RFP) devices have achieved outstanding experimental resu l ts  which 
surpass design speci f icat ions f o r  the devices. For example, i n  ZT-40M, experimental durat ion has reached 25 
mil l iseconds exceeding the design goal o f  2 m i  11 isecond. The Magnetic Fusion Advisory C o n i t t e e  recommended 
proceeding w i th  the physics explorat ion o f  the reversed f i e l d  pinch concept. The importance o f  extending the 
plasma current capab i l i t y  t o  values i n  the  megampere range i n  order t o  t e s t  energy confinement was emphasiz4. As 
a resu l t ,  a device w i l l  be fabr icated which w i l l  have a 4 MA capabi l i ty .  This w i l l  b r ing t o  the fusion prori.%r, 'r! 
experimental capab i l i t y  t o  explore, i n  a mu l t i k i l ovo l  t c o l l  i sionless regime, the physics propert ies o f  a toro ida l  
confinement concept t ha t  has the theoret ica l  potent ia l ,  i n  a fu tu re  device, of ohmic heatlng t o  j gn i t i on  w i th  l w  
magnetic f i e l d s  a t  the magnet co i ls .  These physics propert ies include p a r t i c l e  and energy transport and MHD 
a c t i v i t y  i n  a high-Beta, high-shear, low-q regime, including re laxat ion phenomena and the associated potent ia l  for  
steady-state current drive. 

The device w i l l  consist  o f  magnetic f i e l d  co i l s ,  vacuum system, control  system, and s t ructura l  support systems. 
Related pro ject  funding w i l l  provide a power supply system from cap i ta l  equipment funds and the required research 
and development support from operating expense funds. I n i t i a l  operation o f  the device, w i t h  a capab i l i t y  of 2 
mgamperes of current, w i l l  occur a t  the beginning o f  FY 1991, and the device w i l l  be completed, w i th  a capability 
of 4 MA o f  current, by the end o f  FY 1992. Technical goals w i l l  include the minimization o f  magnetic f i e l d  er rors  
and incorporation o f  p a r t i c l e  control  techniques inc lud ing p e l l e t  in ject ion,  gas puff ing, and plasma-wall i n t e r -  
act ion coktrols. 

The fundlng p r o f i l e  shown w l l l  a l l on  a design and constrvct ion schedule as follows. 

(a) Schedule o f  Planned A c t i v i t i e s  

A c t i v i t y  S ta r t  Complete 

Device Design 39 FY 1986 
Procurement 39 FY 1986 
Fabrication and Ins ta l l a t i on  (2MA) 39 FY 1986 
Plasma Operations (2MB Capabil i ty) 19 FY 1991 

Fabrication and Ins ta l l a t i on  (4MA) 39 FY 1986 
Plasma Operations (4MA Capabil i ty) 19 FY 1993 

49 FY 1989 
29 FY 1992 
49 FY 1990 
19 FY 1993; when 4 HA capab i l i t y  w i l l  

ex is t  
49 FY 1992 (Project Complete) 
Indefinite; depends on research resu l ts  



Confinement Physlcs Research F a c i l i t y  
Los Alamos National Laboratory 

Total Estimated Cost: $48,400,000 

Tabular do l l a r s  i n  thousands. Narrative mater ia l  i n  whole dol lars.) n) Management and Co!tracting 

The Los Alamos National Laboratory (LANL) has been assigned respons ib i l i t y  f o r  t h i s  project .  An objective o f  
the RFP program i s  t o  involve other U.S. i n s t i t u t i o n s  t ha t  have s k i l l s  needed f o r  RFP development. To achieve 
t h i s  end, a competitive s o l i c t t a t i o n  was attempted during FY 1986. This s o l i c i t a t i o n  endeavored t o  a t t r a c t  
par t ies  interested i n  a s i gn i f i can t  cost  shared j o i n t  pa r t i c i pa t i on  i n  t h i s  project .  Unfortunately, i t  was 
not possible t o  arrange such par t i c ipa t ion .  

(c) P r i o r  Year Achievements 

System technlcal requirements and work breakdown structure were developed. Prelimlnary design occurred f o r  
a11 systems. Preparation o f  the p ro jec t  management plan was i n i t i a t e d .  Procurement o f  the motor generator 
was initiated. 

(d) Current Year Achfevements 

Project  management plan w i l l  be f inal ized. Prellmlnary and f i na l  design w i l l  be completed f o r  most systems. 
Procurements w i l l  be i n i t i a t e d  f o r  major components inc lud ing  co i l s ,  vacuum 1 i ne r  and shel l .  

(e) Reasons f o r  Increases and Decreases 

The design and construction cost estimate for  the government share o f  the p ro jec t  has increased t o  $48,400,000 
from the 532,300,000 submitted i n  the FY 1987 budget i n  which j o i n t  f inanc ia l  par t i c ipa t ton  by other par t ies  
was assumed. Based upon resu l ts  o f  a competitive s o l i c i t a t i o n  process, i t  was not  possible t o  arrange such 
par t i c ipa t ion  and thus the revised cost r e f l e c t s  the f u l l  funding by the Government. 

f Cost Estimate f o r  Design and Construction (Cost estimate i s  prel iminary) 

Engineering and Design S 8,735 
Procurement and Fabricat ion 24,530 
Assembly and I n s t a l l a t i o n  11.620 
~ o n t  ing-ency 

Total $a Escalation i s  included a t  5% per year. 



DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL BUDGET REQUEST 

OPERATING EXPENSE FUNDED PROJECT DATA SHEET 
ENERGY RESEARCH 

Energy Supply Research and Development - Operating Expenses 
Magnetic Fusion 

(Tabular dol lars i n  thousands. Narrative material i n  whole dollars.) 

F ie ld  Reversed Configuration (FRC) Physics Experiment 
Spectra Technology 

Total Estimated Cost (TEC): $9,100,000 
(For Design and Construction) 



FRC Physics Experlnrent 
Spectra Technology* 

Total Estimated Cost (TEC): $9,100,000 

(Tabular do l l a r s  i n  thousands. Narrat ive material i n  whole dol lars.)  
Total 

FY 1986 FY 1987 FY 1988 FY 1989 Project  
Actual Estimate Estimate - Estimate 

B/A B/O B/A B/O B/A B/O B/A B/O 

Fabrication 
Operating Expenses $ 550 S 254 S 1,900 S 1,376 $ 2,970 $ 3 167 $ 3,680 $ 4 303 $ 9,100 

Subtotal 550 254 1,900 1,376- 2,970 3,680 4,303 9,100 

Re1 ated Funding 

-rattons 550 0 1,100 1,551 1,030 833 920 1 216 3,600 
Subtotal 550 0 1,100 1,551 1,030 833 920 3,600 

Total Project S 1,100 $ 254 $ 3,000 $ 2,927 S 4,000 $ 4,000 S 4,600 $ .5,519 $12,700 

Description, Objective and Jus t i f i ca t ion :  

The term f l e l d  reversed configuration (FRC) re fers  t o  a special class o f  elongated to ro ida l  plasma e q u i l i b r i a  
contained i n  a solenoidal magnetic f ie ld ;  the magnetic f i e l d  i s  purely poloidal  . Technological advances and 
increased'understandlng o f  FRC physics and formation processes have resul ted i n  rendering the FRC a unique and 
p r m i s i n g  approach t o  fusion power. I t s  promise arises from the extremely high beta values (o f  order un i ty )  and 
i t s  observed ruggedness. 

The objective o f  t h l s  experiment i s  t o  achieve conditions a t  which fusion-relevant confinement and s t a b i l i t y  can 
be tested. This ob ject ive i s  characterized by a parameter S-the average number o f  ion o rb i t s  between the center 
and edge o f  the plasma. Present experiments operate a t  S o f  2-3. Immediate extrapolat lon t o  the reactor-required 
S o f  30 would be cost ly.  However, theoret ica l  predict ions show tha t  a t  S = 8 condit ions are achieved s im i la r  t o  
those encountered i n  a fusion plasma, and t h i s  value has been chosen as a cost e f f ec t i ve  near term goal. 

*This pro ject  w i l l  be constructed a t  Spectra Technology which i s  non-Government owned property. 



FRC Physics Experiment 
Spectra Technology 

Total Estimated Cost (TEC) : $9,100,000 

(Tabular dollars in thousands. Narrative material in whole dollars.) 
Description, Objective and Justification (continued): 

The hardware required to meet the experimental objectives are: large diameter plasma discharge tube, vacuum 
vessel and accompanying support structure, high voltage power supply banks, and ignition switches for capacitors. 
There will also be costs related to space prep ati n. The experiment will be designed to achieve a plasma 
condition of 54-cm-diam, 160-cm length, 2 X 10Kcm-9 palycle den ity, 300 eY temperature, energy confinement time -5 of 1 millisecond, and fusion Lawson parameter of 2 X 10 sec-cm . 
(a) Schedule of Planned Activities 

Activity Start Completion 

Device Design 49 FY 1986 
Fabrication and Install ation 29 FY 1987 
Begin Operations lQ FY 1990 

39 FY 1987 
49 FY 1989 
Indefinite 

(b) Management and Contracting 

The technical requirements and experimental objectives have been established during a technical planning 
effort with experts in the field reversed configuration topical area. Outside reviews have supported the 
timing and confirmed the experimental objectives. The contractor is Spectra Technology, in Bellevue, 
Washington. 

(c) Prior Year Achievements 

A contract was negotiated and work started on July 18, 1986. 

(d) Current Year Achievements 

A preliminary design has been completed and reviewed, and a final design is to be completed and reviewed. 
Three ROAC's on power supplies, component testing, and plasma tube modules have been nearly completed. 
Construction work has started. 



FRC Physics Experiment 
Spectra Technology 

Total Estimated Cost (TEC): $9,100,000 

(Tabular do l la rs  i n  thousands. Narrat ive mater ia l  i n  whole dol lars.) 
l e )  Reasons f o r  Increases and Decreases 

Completion o f  a more deta i led design and a programmatic lengthening o f  the construction schedule 
has l ed  t o  a construction cost increase from the $8,000,000 shown i n  the FY 1987 Congressional budget t o  the 
$9,100,000 contained w l  th in .  I n  addition, increased confidence i n  re la ted RLD estimates resu l ts  i n  a 
decrease i n  the re la ted funding from $4,150,000 t o  $3,600,000. 

(f) Cost Estimate (Cost estimate i s  prel iminary).  

Engineering and Design $ 1.150 
Procurement and Fabr icat ion 4,700 
Assembly and I n s t a l l a t i o n  2.050 
~ o n t  i n&ncy 

Total 

Escalation i s  included a t  3.5% per year. 



DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL BUDGETREQUEST 

OPERATING EXPENSE FUNDED PROJECT DATA SHEET 
ENERGY RESEARCH 

Energy Supply Research and Development - Operattng Expenses 
Magnetic Fusion 

(Tabular dol lars i n  thousands. Narrative matertal I n  whole dollars.) 

Alcator C-Modt f ica t ion  (C-MOD) 
Nassachusetts Ins t t tu te  o f  Technology 

Total Estimated Cost: $17,400,000 
(For Design and Construction) 



Alcator C-Modification (C-MOD) 
Massachusetts I n s t i t u t e  o f  Technology* 

Total Estimated .cost: $17,400,000 

(Tabular do1 l a r s  i n  thousands. Narrative material i n  whole dol lars.) 

Total 
FY 1986 FY 1987 FY 1988 FY 1989 FY 1990 Project 
Actual Estimate Estfmate Estimate Estimate 

B/A B/O B/A 8/0 B/A B/O B/A B/O B/A B/O 
Fabr icat ion 

Operating Expenses 
Desian and a - -  

Construction S 0 $ 0 S 4.500 $ 4,500 $ 4,900 $ 4,900 $ 4,500 S 4,500 $ 3 500 $ 3 500 $17 400 
Subtotal d 0 4,500 4,500 4,900 4,900 4,500 4 , 5 0 0 3 , 5 0 8  -$%@ 17,400 

Re1 ated Funding 
Requirements 

Research Operdti ons 0 0 3,665 3,665 4,500 4,500 3,235 3,235 600 600 12,000 
Capital Equipment 0 0 0 0 1,700 1,700 3,000 3,000 4 700 

0 0 6,200 6.100 6,235 6.215 d 4 
Total Project  $ 0 S 0 S 8,165 $ 8,165 $11,100 $11,100 $10,735 $10,735 $ 4,100 $ 4,100 $34,100 

Description, Objective and Jus t i f i ca t i on  

The presently operating Alcator-C f a c i l i t y  w i l l  be modified t o  Alcator C-MOD, a high-performance tokamak t o  optimize 
confinement i n  a high density, RF-heated plasma wi th  the largest  toro ida l  f i e l d  operating range i n  the world. C -  
MOD w i l l  have a double-null d ivertor,  and i t  w i l l  u t l l  i ze  4-5 Mn of ICRF power f o r  aux l l  i a r y  heating. S3.7M i n  cap i ta l  
equipment funds are t o  be used t o  replace power supplies transferred t o  LLNL f o r  the Microwave Tokamak Experiment 
(MTX) . 

*This pro ject  w i l l  be constructed a t  the Massachusetts I n s t i t u t e  of Technology which i s  non-Government property. 



Alcator C-Modlflcation (C-MOD) 
Massachusetts Institute of Technology 

Total Estimated Cost: $17,400,000 

(Tabular dollars in thousands. Narrative material in whole dollars. 1 
Description, Objective and Justification (continuedl 

The major objective of Alcator C-MOD is to provide unique and valuable fnformation on transport in high density 
plasmas with intense ICRF heating. With the high current capability of C-ROD, good confinement 4s expected. The 
Improved access in C-MOD, together with most recent advances in divertor designs, will make it posslble to investl- 
gate both the physics and engineering of high field tokamak operation. 

During the initial phase of operation, the objective is to develop operatfonal techniques and control methods to 
produce high-temperature, high-density, well confined plasmas using such tools as a baffled divertor and pellet 
fueling. Further in the area of particle control, C-Mod will develop operational techniques to fmprove confinement 
effects. C-Hod will address issues such as current ramp-up for discharge optimization. 

( 8 )  Schedule of Planned Activltles 

Start Co~vlete 

k s  i gn 
Fabricatlon 
Installation 
Startup 

(b) Hanagement and Contracting 

Thls project will be managed by the MIT Plasma Fusion Center under separate contract. 

(c) Prior Year Achievements 

H/A 

(d) Current Year Achievements 

Conceptual design will be completed. Technology RLD detail design and fabrication will be initiated. 



Alcator C-Modification (C-MOD) 
Massachusetts I n s t i t u t e  o f  Technology 

Total Estimated Cost: $17,400,000 

(Tabular do l la rs  i n  thousands. Narrat ive material i n  whole dol lars. ]  
le)  Reasons f o r  Increases or  Decreases 

(f) Cost Estimate 

Engineering and Design S 2,700 
Hardware Fabrication and Ins ta l  l a t  jon 12,400 
Contingency 

Total 

Escalation a t  5% per year. 



DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL BUDGET REQUEST 

OPERATING EXPENSE FUNDED PROJECT DATA SHEET 
ENERGY RESEARCH 

Energy Supply Research and Development - Operating Expenses 
Magnetic Fusion 

(Tabular dol lars  i n  thousands. Narrat ive material i n  whole dol lars. )  

Microwave Tokamak Experiment (MTX) 
Lawrence Livermore National Laboratory (LLNL) 

Total Estimated Cost: $8,600,000 
(For Design and Construction) 



Microwave Tokamak Experiment (MTX) 
Lawrence Livermore Nat ional  Laboratory (LLNL) 

Tota l  Estimated Cost: $8,600,000 

(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 rs . )  

To ta l  
P r i o r  FY 1987 FY 1988 P ro jec t  
Year Est imate Est imate Funding 
Obs. 8/A B/O B/A B/O 

Fabr i ca t i on  
B/A 

Operat ing Expenses 
D e s i g n a n d c o n s t r u c t i o n  $ 0  $ 2,460 $ 2,460 $ 6,140 $ 6,140 $ 8,600* 

Subtota l  0  2,460 2,460 6,140 6,140 8,600 

Re1 ated Funding 
Requirements - 

F a c i l i t y  Operations 0  2,940 2,940 3,460 3,460 6,400 
Cap i ta l  Equipment 0  0  0  700 700 700 

Subtotal  0  2,940 2,940 4,160 4,160 7,100 

Tota l  P ro jec t  

*This amount i s  t o t a l  cons t ruc t i on  cos t  n o t  i n c l u d i n g  MIT power suppl ies.  

Descr ipt ion,  Ob jec t ive  and J u s t i f i c a t i o n  

Advances i n  high-power microwaves open up t o  some very i n t e r e s t i n g  oppor tun i t i es  f o r  plasma heat ing, c u r r e n t  
d r ive ,  and p r o f i l e  con t ro l .  The technology, developed a t  LLNL, cou ld  have t h e  same major impact on t h e  fus ion  
program t h a t  neutral-beam technology had i n  t h e  1970's. The s a l i e n t  fea tures  o f  t h e  technology are  t h a t  (1) t h e  
power i s  pulsed, bu t  r e p e t i t i o n  r a t e s  o f  many kHz f o r  long per iods ( o r  steady s ta te )  are possib le;  (2) frequencies 
from microwave t o  u l t r a  v i o l e t  can be produced; (3) average powers o f  several megawatts per  device are t h e o r e t i c a l l y  
possible; ( 4 )  pu lse  lengths are shor t  (50 ns i s  t y p i c a l ) ,  so windowless t ransmiss ion i s  f e a s i b l e  w i thou t  the  worry 
o f  waveguide breakdown; and ( 5 )  costs o f  a  few d o l l a r s  per  wat t  are est imated based on acce lera tor  cons t ruc t i on  
costs and t h e o r e t i c a l  est imates o f  e f f i c i ency .  



Microwave Tokamak Experiment (MTX) 
Lawrence Livermore Nat ional  Laboratory (LLNL) 

To ta l  Estimated Cost: $8,600,000 
(For Design and Construct ion)  

( T a b i l a r  d o l l a r s  i n  thousands. Nar ra t i ve  ma te r ia l  i n  whole do l l a rs . )  
Descr ip t ion ,  Ob jec t ive  and J u s t i f i c a t i o n  (continued) 

The t h r e e  a p p l i c a t i o n s  (heating, cu r ren t  d r i v e  and p r o f i l e  c o n t r o l )  a re  based on ECH. This heat ing  method cou ld  be 
super io r  t o  a l l  o thers  f o r  compact h igh-dens i ty  machines, both f rom a physics and a technology v iewpoint .  This i s  
p a r t i c u l a r 1  y t r u e  o f  d e u t e r i u m - t r i t i u m  devices. E f f i c i e n c i e s  o f  cu r ren t  d r i v e  f o r  t h i s  process are  good. Combined 
w i t h  l ower -hyb r id  c u r r e n t  d r i v e  t h e  e f f i c i e n c y  cou ld  be enhanced. Also, t o  make a steady-state tokamak, t h e  hyb r id  
waves cou ld  be used f o r  s ta r tup  (here the re  are no alphas) w h i l e  ECH waves would be used t o  sus ta in  t h e  current.  

The funds requested here would i n s t a l l  t h e  Alcator,  p rov ide  d iagnost ics  t o  supplement those brought f rom MIT, and 
acqui re t h e  low-power-dr iver  source (a pulsed gyro t ron  opera t ing  a t  140 t o  280 GHz). We propose us ing  the  140 GHm 
sources developed by Varian, both i n  t h e i r  present form and as mod i f ied  f o r  second harmonic ou tpu t  a t  280 GHz. 

(a) Schedule o f  Planned A c t i v i t i e s  

The f o l l o w i n g  t a b l e  presents t h e  t o t a l  program broken down by pr imary  tasks. 

A c t i v i t y  S t a r t  

Design 
Move A l c a t o r  C Components 
I n s t a l  1 A1 c a t o r  C Components 

(b) Management and Contract ing 

Complete 

Th is  p r o j e c t  w i l l  be managed by t h e  LLNL physics and engineering s t a f f .  A l l  procurements w i l l  be done by 
approved UC/LLNL procurement ru les .  No p a r t i c i p a t i o n  i s  expected by indus t ry .  Th is  p r o j e c t  i s  o f  shor t  
durat ion,  there fore ,  complicated p r o j e c t  management procedures are no t  expected t o  be needed. 



Microwave Tokamak Experiment (MTX) 
Lawrence Livermore National Laboratory (LLNL) 

Total Estimated Cost: $8,600,000 

(Tabular dollars in thousands. Narrative material in whole dollars.) 
(c) Prior Year Achievements 

(d) Current Year Achievements 

The Alcator C, its controls, diagnostics, and power supplies will be moved from MIT to LLNL and initial 
assembly will begin. 

(e) Reasons for Increases and Decreases 

N/A 

( f )  Cost Estimate 

Engineering and Design 5 1,813 
Construction Costs 6,104 
Contingency 683 
Total 

Cost estimates are based on a preliminary design. 



DEPARTMENT OF ENERGY 
1988 CONGRESSIONAL BUDGET REQUEST 
CONSTRUCTION PROJECT DATA SHEETS 

ENERGY SUPPLY RESEARCH AND D E V E ~  P L A N T  AND CAPITAL EQUIPMENT 
MAGNETIC FUSION 

(Tabular do l la rs  i n  thousands. Narrative material i n  whole dol lars.)  

1. T i t l e  and loca t ion  o f  project :  Compact i g n i t i o n  tokamak (CIT) 2. Project No.: 88-R-902 
Princeton Plasma Physics Laboratory (PPPL)* 

3. Date A-E work i n i t i a ted :  1st  Qtr. FY 1988 5. Previous cost estimate: None 
Date: 

3a. Date physical construction s tar ts :  3rd Qtr. FY 1988 
6. Current cost estimate: $357,000 

4. Date construction ends: 4th Qtr. FY 1993 Date: December 1986 

7. Financial Schedule: Fiscal Year Authorization Appropriation Obligations Costs 

8. B r i e f  Physical Descript ion o f  Project 

The CIT pro ject  w i l l  provide f o r  the reconfiguration of the Tokamak Fusion Test Reactor (TFTR) f a c i l i t i e s  i n t o  
an i g n i t i o n  upgrade o f  the TFTR f a c i l i t y .  The TFTR f a c i l i t i e s  include bui ld ings,  power supplies, motor 
generators, a t r i t i u m  system, vacuum pumping systems, computer control  systems, instrumentation systems, a 

* This pro ject  w i l l  be located on non-Government owned land. The U.S. Government has leased t h i s  land from 
Princeton Universi ty f o r  a 40 year period. 



CONSTRUCTION PROJECT DATA SHEETS 

1. T l t l e  and loca t ion  o f  project :  Compact i g n i t i o n  tokamak (CIT) 2. Project  No. : 88-R-902 
Princeton Plasma Physics Laboratory (PPPL) 

9. B r i e f  Physical Descript ion o f  Project (continuedl 

cryogenic system, a water cool ing system, u t i l i t i e s ,  and diagnostics which are relevant t o  the CIT Project 
object ive of achieving ign i ted  plasma conditions i n  a tokamak configuration. 

The elements o f  work required f o r  the pro ject  are to:  

o Upgrade and reconfigure TFTR equipment and f a c i l i t i e s  systems t o  support the CIT project ;  including power, 
t r i t i um,  water, u t i l i t i e s ,  vacuum, cryogenic, diagnostic, and computer cont ro l ;  as wel l  as service f a c i l i -  
t i e s  and bui ldings. 

o Construct a compact tokamak device wi th  copper toro ida l  and poloidal  f i e l d  c o i l s  cooled w i th  l i q u i d  
nitrogen. 

o Bu i ld  a shielded, t r i t i u m  sealed t e s t  c e l l .  

o Provide addi t ional  support f a c i l i t i e s  for  CIT, such as hot c e l l s  and rf systems. 

The construction pro ject  scope includes design, construction, fabrication, assembly, i n s t a l l  ation, and tes t i ng  
o f  the fol lowing: 

o Tokamak device complete w i th  support structure, vacuum vessel, vacuum pumping system, l i q u i d  ni t rogen 
cooled copper co i ls ,  shielding, and fue l ing  systems. 

o Test c e l l  t o  accommodate the tokamak device and i t s  support systems, including a crane, rad ia t ion  
shielding, t r i t i u m  sealing, and remote maintenance equipment. 

o L lqu ld  and gas ni t rogen cooling system. 

o Addit ional special ized support bui ldings. 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and loca t ion  o f  project :  Compact i g n i t i o n  tokamak (CIT) 2. Project  No.: 88-R-902 
Princeton Plasma Physics Laboratory (PPPL) 

8. B r i e f  Physical Descript ion o f  Project (continued) 

o DC power supply system redirected from TFTR. 

o Tr i t ium handl ing, del ivery, and clean-up systems reconfigured from TFTR. 

o Instrumentation and control systems reconfigured from TFTR. 

o Ex is t ing TFTR p lant  and equipment and the ex is t ing  laboratory in f ras t ruc tu re  redirected and re-used, 
including AC power and cryogenic equipment, u t i l i t y  d i s t r i b u t i o n  systems, central  p lant  f a c i l i t i e s ,  ser- 
v ice  f a c i l i t i e s  such as roads and parking areas, and miscellaneous f a c i l i t i e s  including pump houses, 
cool ing towers, storage areas, and waste handl i ng  f a c i l i t i e s  as appropriate. 

9. Purpose, J u s t i f i c a t i o n  o f  Need for, and Scope o f  Project  

The purpose o f  the U.S. Magnetic Fusion program i s  t o  b u i l d  the s c i e n t i f i c  and technological base required t o  
determine whether fusion can become a v iab le  energy source f o r  deployment i n  the 21st Century. A key science 
issue i n  establ ishing t h i s  fusion s c i e n t i f i c  base i s  understanding the propert ies o f  burning plasmas. Achieve- 
ment o f  i g n i t i o n  and plasma burn has been an ob ject ive o f  the fusion program from i t s  inception. This CIT 
pro ject  i s  designed t o  address t h i s  c r i t i c a l  i g n i t i o n  and burn fusion science issue. 

The U.S. fusion program i s  also characterized by a growing leve l  of in ternat ional  collaboration. The CIT 
pro ject  supports the schedule and technical objectives o f  the U.S. national fusion program plan, as wel l  as 
those o f  the internat ional  program and enables the United States t o  remain an important major par t i c ipan t  and 
contr ibutor t o  internat ional  fusion research. 

The present generation of operating tokamaks are beginning t o  explore plasma confinement a t  near-reactor 
parameters. A consensus has developed among the leaders o f  the in ternat ional  fusion community tha t  the fusion 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and l o c a t i o n  of p r o j e c t :  Compact i g n i t i o n  tokamak (CIT) 2. P ro jec t  No.: 88-R-902 
Pr inceton Plasma Physics Laboratory (PPPL) 

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  ( con t i nued l  

program would g r e a t l y  bene f i t ,  and t h e  Engineering Test  Reactor (ETR) ob jec t i ves  would be served, i f  an i g n i t e d  
plasma cou ld  be produced and s tud ied  w i t h i n  t h e  coming decade. CIT w i l l  b r i dge  the  gap between t h e  t rans ien t ,  
sub- ign i ted  opera t ion  o f  TFTR and JET and t h e  s t a b l e  e q u i l i b r i u m  burn p ro jec ted  f o r  the  ETR. The objec-  
t i ves ,  f o r  t h i s  i g n i t i o n  experiment a re  t h a t  i t  achieve i g n i t i o n  and revea l  t h e  p rope r t i es  o f  burn ing  
plasma, t h a t  t h e  cos t  o f  the  machine be modest i n  r e l a t i o n  t o  t h e  cos t  o f  an ETR, and t h a t  i t  be opera t iona l  i n  
t.he e a r l y  1990's. 

Because o f  experimental  progress i n  f us ion  research, i t i s  now poss ib le  t o  b u i l d  a tokamak t h a t  w i l l  achieve 
t h i s  ob jec t ive .  Recent design s tud ies  have determined t h a t  t h i s  can be achieved i n  a compact, low-cos t  copper 
c o i l  device. The CIT p r o j e c t  incorporates t h i s  new, low-cos t  device as p a r t  o f  a TFTR f a c i l i t y  upgrade. 
This  w i l l  be t h e  f i r s t  t i m e  i n  t h e  wor ld  t h a t  a c o n t r o l l e d  fus ion plasma w i l l  be ign i ted ,  and therefore,  CIT 
represents a major  step i n  f u s i o n  research. B r i e f l y ,  then t h e  miss ion  o f  CIT w i l l  be t o  r e a l i z e ,  study, and 
op t im ize  f u l l y  i g n i t e d  plasma discharges. Th is  da ta  sheet proposes t o  p rov ide  t h i s  CIT f a c i l i t y  which w i l l :  

o  Conduct experiments and p rov ide  s c i e n t i f i c  i n f o r m a t i o n  on t h e  p rope r t i es  and behavior o f  burn ing plasma 
conf ined i n  a tokamak device. 

o Address gener ic  non-plasma issues such as t r i t i u m  handling, remote handl ing, plasma-wal l  i n te rac t i ons ,  
and r a d i a t i o n  hardened d iagnost ics.  

This  compact, h i g h - f i e l d ,  copper -co i l  tokamak c o n f i g u r a t i o n  w i l l  enable low-cos t  i g n i t i o n  exper imentat ion t h a t  
w i l l  p rov ide  c r i t i c a l ,  burning-plasma data f o r  successful  f u t u r e  opera t ion  o f  an i n teg ra ted  Engineering Test 
Reactor. The use o f  the  Pr inceton s i t e  min imizes t h e  cos t  o f  t h e  CIT by t a k i n g  maximum advantage o f  e x i s t i n g  
TFTR f a c i l i t i e s .  The scheduled complet ion of experiments on TFTR i s  cons i s ten t  w i t h  t h e  C I T  cons t ruc t i on  
schedule a t  t h e  TFTR s i t e .  



CONSTRUCTION PROJECT DATA SHEETS 

1. Title and location of project: Compact ignition tokamak (CIT) 2. Project No.: 88-R-902 
Princeton Plasma Physics Laboratory (PPPL) 

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

The funding request of $8,000,000 in FY 1988 provides for initiation of Title I and 11 architect engineering 
services and for procurement of selected long-lead materials. 

10. Details of Cost Estimate 
Item Cost Total Cost 

a. Engineering, Design and Inspection.. ............................................. $ 82,000 
b. Construction Costs...................... ......................................... 197,000 

(1) Improvements to 1 and, including grading, drainage, roads, paving, area .................................................. liqhtinq and landscaping.. $ 400 . - 

(2) ~uildings 
(a) New buildings to house CIT, approximately 60,000 square feet ........... 24,300 ........................................................ (3) Special facilities.. 166,000 

(4) Utilities including (mechanical) communications and electrical power.. ...... 6,300 
Subtotal .................................................................. 279,000 

c. Contingency at approximately 28% of above costs .................................. 78 000 
Total Estimated Cost ...................................................... 6357,ooo 

11. Method of Performance 

The design, engineering, fabrication, and installation for CIT will be an effort involving the participation 
of several national laboratories, other DOE research centers, and possible international cooperation. A 
fusion program objective is for CIT to be a National project with broad U.S. fusion program involvement in 
order to make full use of the technical and scientific capabilities that exist throughout the U.S. program and 
to enable all program participants to benefit from the CIT technical and scientific challenges and progress. 

The design of conventional facilities will be on the basis of a negotiated architect-engineer or construction 
management contract. The design of special facilities will be by PPPL, MIT, ANL, ORNL, INEL, LANL, LLNL, GAT, 
and the FEDC. These participants are necessary in order to ensure that the collective experience of the U.S. 
fusion community is properly utilized. PPPL will have responsibility for the design integration and 
configuration control. To the extent feasible, construction and procurement will be accomplished by industry 
under contracts awarded on a competitive basis. 



CONSTRUCTION PROJECT DATA SHEETS 

1. T l t l e  and loca t ion  o f  projeet: Compact i g n i t i o n  tokamak (CIT) 2. Project  No. : 88-R-902 
Princeton Plasma Physics Laboratory (PPPL) 

12. Funding Schedule of Project  Funding and Other Related Funding Requirements 

FY 1988 FY 1989 FY 1990 FY 1991 FY 1992 FY 1993 Total 

a. Total  Project  Funding 
1. Total F a c i l i t y  Costs $ 8,000 S 45,000 $ 68,000 $ 89,000 $ 75,000 $ 72,000 $357,000 
2. Other Project Funding 

(a) Diagnostles 0 2,200 4,700 7,500 9,200 6,200 29,800 
(b) R&O Necessary t o  

Complete Construction 5,700 14,600 4,200 4,000 0 0 28,500 
I c )  Other Prolect Related . , - 

Costs 2,300 2 500 4 700 6 200 7 900 5 600 29,200 
Total  Other Project  Funding 8,000 -13,600 - 17,700 17,100 87,500 

Total  Project  Funding 16,000 64,300 81,600 106,700 92,100. 83,800 444,500 

b. Other Related Annual Costs Annual Estimates 

1. F a c f l i t y o p e r a t i n g c o s t s  ......................................................... $45,000 ................... 2. Programmatic operating expenses d l r e c t l y  re la ted t o  the f a c i l i t y . .  23,000 
3. Capital equipment not  re la ted  construction, but re la ted t o  the programnatic e f f o r t  

i n  the f a c i l i t y  ...................................................................... 4,500 

Total Related Annual Costs.. .......................................................... $72,500 

13. Narrat ive Explanation o f  Total Project Funding and Other Related Funding Requirements 

a. Total  Project Funding 

1. Total F a c i l i t y  Costs - Descript ion i s  provided i n  Sections 8 and 9. 



CONSTRUCTION PROJECT DATA SHEETS 

8 .  T l t l e  and loca t ion  o f  project :  Compact i g n l  t i o n  tokamak (CIT) 2. Pro ject  No.:. 88-R-902 
Princeton Plasma Physics Laboratory (PPPL) 

14. Narrat ive Explanation o f  Total Project  Funding and Other Related Funding Requirements (continued) 

2. Other Project  Funding 

(a) Diagnostics 

Diagnostics consists o f  new and modified experimental systems f o r  evaluating plasma parameters 
and performance. 

(b) R&D Necessary t o  Complete Construction 

Technology development, prototyping and mockup tes t i ng  t o  support the desfgn and cost-effective 
fabr ica t ion  o f  the magnets, vacuum vessel and f i r s t  wall ,  remote maintenance, shielding, and 
Instrumentation and control  systems. 

The pro jec t  also depends upon the continued r o l e  o f  the fusion laborator ies t o  support the 
technology research and development a c t i v i t i e s  necessary t o  successfully cofnplete CIT. 
Accordingly, continued adequate funding o f  the fusion base program i s  imp7 ied. 

(c) Other Project  Related Costs 

These costs include spare parts, system software, supplemental s t a f f  support and preparation for 
operations. 

b. Other Related Annual Costs 

1. F a c i l i t y  Operating Costs 

This f a c i l i t y  i s  estimated t o  operate for  a period of 7 years. The major elements comprising the 
annual operating costs w i l l  be personnel salaries, maintenance, spare parts, and u t i l  i t i e s .  



CONSTRUCTION - PROJECT DATA SHEETS 

1. T l t l e  and loca t ion  o f  project :  Compact i g n i t i o n  tokamak (CIT) 2. Project No.: 88-R-902 
Princeton Plasma Physics Laboratory (PPPL) 

a r ra t l ve  Explanation o f  Total Project  Funding and Other Related Funding Requirement< (continuedl 3. 1L 
2. Pr~grammatie Operating Expenses D i rec t l y  Related t o  the Fac i l  i t y  

The programmatic operating expenses d i r e c t l y  re la ted  t o  the f a c i l i t y  w i l l  be salar ies f o r  s t a f f  
personnel (physic ists and engineers) t o  carry  out the experimental program. 

3. Capital Equfpment Not Related t o  Construction but Related t o  the Programmatic E f fo r t  i n  the F a c t l i t y  

Caplltal @qulpment not re la ted  t o  construct ion but re la ted t o  the programmatic e f fo r t .  



1. T i t l e  and loca t ion  o f  project: General p lant  pro jects  2. Project  No.: 88-R-901 

3. Date A-E work i n i t i a t e d :  1st  Qtr. FY 1988 5. Previous cost estimate: lone 
Date: 

3a. Date physical construct lon s tar ts :  2nd Qtr. FY 1988 

1. Date construct lon ends: 4 th  Qtr. FY 1989 
6. Current cost  estlnrate: $8,900 

Date: December 1986 

Costs 
A f te r  

7. F lnands l  Schedule: Fiscal  Year Obligations FY 1986 FY 1987 FY I988 FY 1988 

P r i o r  Year Projects XXXXXXXX $ 6,863 $ 4,677 $ 1,543 $ 0 
FY I986 Projects $ 8,764 2,697 4,099 1,968 0 
FY 1987 Projects 8,200 0 2,711 3,099 2,390 
FY 1988 Projects 8,900 

8. B r i e f  Physical Descript ion o f  Project  

These pro jects  provide f o r  the many miscel l  aneous a1 terations, additions, modif ications, replacements, and 
non-major new construction i terns required annually t o  provide con t inu i ty  o f  operation, improvement i n  economy, 
road and s t ree t  improvements, eliminatdon of heal th and safety hazards, minor changes i n  operatjng methods, and 
protect ion o f  the Government's s ign i f i can t  investment i n  f a c l l  i t i e s  a t  the present time. The continuing review 
o f  our requlretnents w i l l  r e s u l t  i n  some o f  the pro jects  being changed i n  scope; i t  w i l l  also r e s u l t  I n  other 
pro jects  belng added t o  the l i s t  w i t h  the necessary postponements o f  some now l i s ted ,  a l l  depending on condi- 
t lons  o r  situations not apparent a t  t h i s  time. 



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-901 

8. B r i e f  Physical  D e s c r i p t i o n  o f  P r o j e c t  (cont inued) 

The c u r r e n t l y  es t 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 f o l l o w s :  

1. Los Alamos Nat iona l  Laboratory 
2. Lawrence Livermore Nat ional  Laboratory 
3. Pr ince ton  Plasma Physics Laboratory 
4. Oak Ridge Nat iona l  Laboratory 

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  

The f o l l o w i n g  are t e n t a t i v e  examples o f  t h e  major  i tems t o  be performed a t  t h e  var ious  l oca t i ons :  

Los Alamos Nat iona l  Laboratory.  ............................................................. $ 500 

Contro l  room b u i l d i n g  a d d i t i o n  ................................................. 150 
Cool ing tower ................................................................. 200 .................................................. Miscel laneous smal l  p r o j e c t s  150 

Lawrence Livermore Nat iona l  Laboratory.. ..................................................... $ 200 

Power source f o r  NMFECC Network equipment. 

Pr inceton Plasma Physics Laboratory* ......................................................... $ 1,000 

Safe ty  and f i r e  p r o t e c t i o n  improvements, system mod i f i ca t ions  and a1 t e r a t i o n s .  100 ...................... F i e l d  c o i  1 power conversion (FCPC) o f f  i c e  improvements.. 100 
........................................... TFTR Capaci tor  bank sa fe t y  b a r r i e r s  200 

Replace 10 PCB t ransformers ................................................... 500 .............................................. Relocate TFTR d i e s e l  f u e l  1  ine..  30 
Miscellaneous small p r o j e c t s  .................................................. 70 

*These p r o j e c t s  w i l l  be constructed a t  t he  Pr inceton Plasma Physics Laboratory which i s  non-Government owned 
proper ty .  



CONSTRUCTION PROJECT DATA SHEETS 

1 . T i t l e  and loca t lon  of project: General p lan t  pro jects  2 . Project  No . . 88-R-901 

9 . Purpose J u s t i f i c a t i o n  o f  Need for. and Scope o f  Project (continued) 

Oak Wldge National Laboratory ................................................................ $ 2 0 0  7. 

These funds cover the Magnetlc Fusion Energy program's respons fb i l i t y  t o  fund a l l  of the 
generfc general p lan t  pro jects  needs a t  t h i s  mu1 ti purpose 1 aboratory . 

.... Replacement o f  Ductwork. Phase 11. Radiochemical Processing P i l o t  Plant $ 230 
Replacement o f  HVAC System. Radioactive Containment Fac l l  l t y  ........... ... . 600 ................... Safeguards Upgrading. Thorium . Uranium Recycle F a c i l i t y  350 ................................................ Of f i ce  and Laboratory Space 630 ........................... ............. Off-SDte Tape Storage F a c i l i t y  ... 340 
Photography Lab Environmental Control Improvement .......................... 190 ............................................ F i r e  Training and Test F a c i l i t y  175 

. ........................................... Sentry Post Replacement Gate 3 103 

. Sentry Post Replacement Gate 1-E ......................................... 64 

. ........................................ Sentry Post Replacement Gate 19-B 102 ............... ........................ Coal Sample Preparation F a c i l i t y  ... 65 .............................................. Laundry Bui ld ing Improvements 60 ................................ ............ Steam Plant Storage Bui ld ing .. 109 
Manipulator Decontamfnation and Repair F a c i l i t y  ............................. 1. 120 
Central Mechanical Shops A i r  Conditionf ng ................. .. ...... ... ...... 175 
Wain Entrance Modif ications ............................................... 265 ............... ............................ Addit ional West End Parking ... 160 .............. Computer Science Research F a c i l i t y  ........................ .. 1. 100 
Protein Engl neerf ng Laboratory ............................................. 220 
New Fact1 i t i e s  for Mobile Research Equfpment ............................... 100 ............ Upgrade E lec t r i ca l  Supply. Fusion Energy Bui ld ing ........... .. 400 

SBwce needs and p r f o r i t t e s  may change. other pro jects  may be substituted f o r  those l is ted.  and some o f  these may be 
located on non-Government owned property . 



CONSTRUCTION PROJECT DATA SHEETS 

1. T i t l e  and loca t ion  o f  pro ject :  General p lan t  projects 2. Project  No.: 86-1-5'i 

9. Purpose J u s t i f i c a t i o n  o f  Need for,  and Scope o f  Project (continued) 

Oak Ridge Mational Laboratory (continued) 

Restoration o f  480v E lec t r i ca l  System, Fusion Energy Building.. ............ 500 
Improvements f o r  User Fac i l  { t ies. .  ......................................... 60 
Sound Proofing Inst ron Pump.. .............................................. 30 
Sentry Post Replacement - Gate 20-8.. ...................................... 52 

10. Deta i l s  o f  Cost Estimate 

Mot ava i lab le  a t  t h i s  time. 

11. Method o f  Performance 

Design and engineering w i l l  be on the basis of negotiated subcontracts and construct ion work under f i xed  p r i ce  
subcontracts awarded on the basis o f  competitive bidding. 

12. Funding Schedule o f  Project  Funding and Other Re1 ated Funding Requirements 

This i tem does not apply t o  general p lan t  projects. 

13. Narrat ive Explanation o f  Total Project  Funding and Other Related Funding Requirements 

This i tem does not apply t o  general p lant  projects. 
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