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O£P�TMENT OF ENE�GY 

FISCN. YEAIJI. 1.9'87 CootiRfSSI�IU. BUOGET REQUEst 

Slii'<XAA 'f OF EST� MA-E S. Bl AP'PROPR tAT! 00 S 

(in thou�aAds of dclldrs) 

Apprcpf1at1ons Befor� �e �ner� 
and �at@r D�ve1o�nt Sub�omm1tte�s� 

Energ.)" Sup,p1y R�s�arch and 
[]eve 1 opmMt • • • • • • • • •• • • • • •  � • •  + • • •  

Uran1 urn Enrt (h.�n t • • • •  • • •  • • • • • •  • • •  

�epa-rtmenta 1 Adrr.i ni str.alt 1 on 

A1ast� Po�er Adm1ni�tr�t1o� 

Bonnevf1le Power Adm1n1�tratlon � · ·  

South�aster� Po�r Admfni�tratiom • 

Southwestern PQver Mmt n 1 st r.!lt 1 011 • 

Western Area PQNer Adm1n1stratfon • 

Weste'r"'ll Are'& 'PoW@r Em!r�ency Furnd .. 

federal Energy Reg81�tory 
c�1 �:s i (In • i 11 '1'1 • it t1 • <1 a ! • I • + a • • • •· a • • 

N��le�r W�st� Fu�d •• . .  • . .  ••••••••• 

Geotherm�l Reso�r,es Ue�e1o�nt 
frund i +PJI! il ! •+•!!a. • • · · ·�· ··· · · · ·  ���o • • •  

Subtotal, ��prcpri ation5 Before the 
Energy �"d llil!ter llevelopmen-t 

Subc�itlees . . • • • • • . • . • • • • • • • . 

F'1' 19BS 
Actual 

1,,96'7 .490 

237 .!156 

724,860 

7.322.321 

128!602 

3�231 

54.543 

121 

rf 1986 
Estilmate 

BA 

1.fi96t2Q8 

190! 512 

ES.5 •. 928 

150111319 

l.,245 

330"'000 

29,191 

1'§1.5...,910 

4l,lllB9 

499,037 

773�400 

8�2301000 

!51,002 

2.&81 

276,100 

ll9�647 

25.337 

240.309 

20.325 

1651.349 
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ITEPARTMENT CF ENIER:G1t 

f J SCAL Y!:AA 1�7 t\lNGRE SS·I 6!QI\L ltUDI3Elf HOOEST 

SJJr.t1J!.RY OF ESTIMD.li'E S S 1' "PIP'ROPR1AUON5 

�pp�o�ri�ttOB$ B@fore 1nt@r1or 
�nd RQlat�� �g@�t1�s Subcomm1ttee�: 

A 1' J...�n�t he f litH s .Pradut t.l !;)A • • • •• , , 

Cleilr'i Coal TtM.hJJology ........ � . .... . � .  

Fo�sil En@rgy Researc� ��d 
Deve 1 OJKte'Tilt .. . ., •••  • •  • • •.• • • •• • •  ., •• • •  

Reserw�s 

Energy Con s.en i!!t ion • • •••.• • ,. • • • • •••• 

S.tr.ait.�ic Petro19VlTI ReS'fl"\ltC � • •  � • • • •  

EnergJ}' hfo,rmati·ol'l A..cUvitfe� ...... . 

Su.b tot llil, I�rrter ·i cr .and R.e larted 
Age�c1es S�bcommfttees 

Subtohl1 E"llilergy a�td Water 
[)e1ve1 opmant Subc . ., . . . . .  . 

Subtotal. Deparbl@nt ,of :E.n�rgy ...... . 

IPe:rm�nt lndefitt ite. Approprh,Uon:s: 

F'V 1985 
Adual 

za9.ow 

156,8?4 

457 .,4Jtj, 

21al39 

6 ,,0"� 

2,0'49.550 

4 •. 2.16 ,,906 

748 

l5�5S3.1&!ii41 

f't' 19-St) 
Es.tirnatf!l 

I 

JU.,954 

13.002 

421 ':512 

Z3.423. 

5,. 75Qo 

107 ,.!533 

$7 

941!i,,.aga 

U.i971.,060 

s 

B2 •. 767 

127,108 

39 • .tl3 

21 .. aso 

�.04� 

11 162 &64· 

12.099.517 

Tota t Deparuner.tt of Energ,)' •• � S15,554,706 Slll, 971.6301 ..... . .. 
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DEPARTMENT OF ENERGY 

F Y 19 87 CONGRe:s S I ONAL STAFF' IN G REQU�ST 

TOTAL WORK FO�CE 

FY1S'S5 FY1"¥8'c P'fl.'i$1 fY199? 
FTE CONIJIR -FVB6 CO."-' OR 

USAGE REQ. REQ 

!NEAov ' IW�TER sueooMMlTrEE 
KE.AOOUART1E:RS 4.86!5 4,'1"65 -19 4,947 
r:-ua.o 9.1J3 9 .. 185 111 '9 .. .29.6 

SUBCOMM llTSE. TOTAL l3t9'98 J-4, lSO 93 14�243 

1�7ERIOR SUBCOMMITTEE 
HEADO\JARTEAS· 1.S53 1�304 -loq J, 13S 
FlELD '90·7 S9� -226 6.70 

SUBCOM�tTTiE TOT� 2,260 2.200 �392 1. a:oe 

ORAND TCTAt. l6·258 16.3!50 ·-299 lb .. 051 

AD.JVSTI'£NT �132 -198 -330 

.�DJUSTED TOrTAL 10.�258 16.:!1EI -497 15.721 
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DEPA,RTMEIHIT '0F ENERGY 

f Y 1987 (ONGRESSlDfNAL STAFFING REQUEST 
To�TAL. WoRK FoRce: 

FY191U fY19U F¥1941 FY1 !U17 
1FT E. CIJell!IR -FYU CDHGR 

IIUCIE u� RU 

10 J ENERGY '!UP'P 1!.. Y llt!'S>!A�CO AHD DEv U7 n� -l� 90!11 
H !II PQIJIAitl �A:S· Ul 521J -�.& 792: 
n�Lo 126 lU -6 1 o.a 

15JUR��IUM !HRIC��fMT 69 " l: ' '  
H!ADQliUTERS �� !lJ i J4 
FIELD 11 u a u 

21),GE!!lEIUL SCl�C�E AND A.IESEARCft H :n 0 H 

ua.o 

:u H tl H 
< !1<1 UOll [C' reereRGl' DEF eMS E A•CTI'IITI 2.ua Z .. 71D2: Ul z. a!l 

HEAf)QIU�ItTI£lRS Ui n.a ' !<:27 
2.;12:2 :z •. u� 122 2.:SIIII6 FtEt.D 

! 0 ! DEf i\Ri11EI!Iff AL AIJCI'IIH15TRITION � .• ;sll7 :S .. !!-2 _, 
1.,721H EADOUJI R:TIBR5 1 .. 7'26 (I 

FIElD 
J•lt: A.U SKA Ji!'llWEJil ADflltNI!o TJtl TlDH 

FI ElD 
J&•�DH��VIlle Ji!'�lR A�IH 

P!!LD 
381!10UTI1USTI!ItH ,0101!111 AOf11M 

PltElD 
42't!.OUTI-IWUT1Efi:N POWER !UJH:tH 

FtELD 
46tWE��fRM AlEA PDWER ADMIN 

FlEL.D 
5rD t lofA.U - CDUIIRA:DD RIVEI I!IA'IIH 

FIELD 
52;fEDERAL !�ERGY IEOULliDitY tOM� 

HEADq IIAIHER'S 
54 ; HUCL EAR NA!. Tl! !��UHf 

HEAI!l�IJART!1!.'5, 
FI Ell. D 

56rG�OJHERMAl R(SOUlC!S D!W FUMD 
UI!JII!l<IIJ�II T !IllS· 

�4,rfO$$JL !�EIGY RE$!-RQ" AMD DE¥ 
HEUIQ,IMI'I: T ER:S• 
FE EI!.D 

1. 58& 
37 
37 

3.511) 
s.sa 

l& 
:3& 

ll!(t. 
11!16 

ll. Ull 
1.un 

219 
2U 

1.611 
l.U? 

218 
l.Zl 
us 

:2 
:z 

71.4J 
Ul 
563 

1.,06 -5 l.60l 
31 a 38 
n Cl 35 

S.'IIO a 3,�&1 
3.�811 0 ;,,ut 

40 a •U 
4D 0 ·�· 

136 • l.U 
�a• • lU 

1.Urt G 1 • l6 01 
l.lU 0 1.l6a 

2U Gl iU9 
:lU I) 2U 

1.u. 0 1.. �59 
1. 65'9 ar 1 .. 659 

29:Z ar 292 
H7 a 147 
lU II u.s 

][ a I. 
l a l 

1'DD -Ul �]g 
115 -26 l:U 
5U -us. (d;IQ 

'HA!I�JL P£TROL & 
ilElt DQU A ItT ERS, 21 2$ 0 u 

oa ·s�tALE Rn Ja� JU _, u 

J5rEHE!GY C�HS!R��TION 
tl!A DQV�Itl ERS 
IFII!LD 

�O,E�ERGEHC¥ PREPA.�EDH�� 
W'EADQUA RlB5 

8J!ECOHC�]C REGUL�TIOH 
HE: ... DOU�II:TERlll 

11 ... : 5tRUIEIHC:: PETROLEUM n:�P.tWE 
liE A.D'QUAII:TEU 
FieLD 

'D:£HERaY I7HFORNATlOH ACTlVITI!S 
li£ /1 D41UAR T Eli! !J, 

q�:AOYAHCE'S FO� eO•OP WO�K 
flElD 

OUHD IOU\. 

UIJU�lll'IEl(T 

ADJUSTED TOTAL 

311 
2G& 
);!5o 

,., 
177 
371 
l?l 

�D 
ua 
i;&t 
�ao 

2 
2 

U. 2Sir 

U.UI 

u _,, 72 
lSl -U4 Ul 
U7 -79 Ul 
U! -�5 11 

1l 0 11 
H • 11 

-J.41 S.Di zn 
JU -SOl no 
lSZ -32: uo 

27 •5 2l 
lU •2'1 u 
�u _, 47, 
Ul -t. U5 

2 a � 
2: D 2 

ll6 • l!li'O -:299 lt6, UJ 

·U2 -us -J.ll 

u.ua -"t1 l5 .72l 
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Uf.25 .162., 
addH on,. 

Sc1 felilter.. th center for S8 an:a=t t the tent 
neT",g)' 

Dell"I()Tt�t t>RJt 

o 

J 
enE!r!l)' supply, de�e l� 

na.k. ing 111prrrapr iat i for a11i1Wiir d4!'1'€!' 1 o�nt � 

e 

DEPARiHENl OF ENER� 

Propcsed Apprcprfat�o� l��guag� 

ti'll!iQY Su:pp1y, I:!S@aic:h ,a11d Oe�elopm8>'11t Ac:ti�1Ui2's 

( Inc:l udiing Tr,�n:ifer of Funds} 

Foi �pe11se.s. o Dep.artment of EJJ!'I"'!lY .act hi tie� i•u::1uding the �lllrc:t..11se� 
construtti011 l!lnd ac.Q\! i5, iti o·ll of plant illld c�plt a l eq uipmentt a,nd otltter e:x pen�e $ 
i li c:iderrta1 thereto noce Ha'l' :1 fo.- en er'!J!Ji s.upiP1.)1,. tese,arcll a.oo deve1 opment 
act h,rl ti e�, a r.d oth.P.r ac:U w H. f �'S in car I"' if ng out: tift!:! pUil)o s e:s of t e Oep ;r tm't::! �t 
o-f Ern!t91)' ()rg,alilh4t lm1 Act (Publ1 c Law gs.-91), 1 ndudiPJ'� thl! acqu1 s,itioJl or 
cond.Qrrt�llit ion of any r�a1 pioperty or ili"Y facf1 it:r O'f' for plan1t or fc.c.H i ty 
.;,cqufsitioli; torn�trruc:tfo11 Qr �pa,nsfoill; pur.:::nase of p�HE!nqer motor v�h'f�1es 
(,_ot to e,��;ce�d [17] lS for repl�n:·e�ret o11ly). CS1�9M16H�Oocn 
rem.fl.in �van�ble unt1T li!'lCP!!nded l:of 11Mc:h S200,QOO,OOOl; ill 
S58�,.l:58,000 sh!!H b� derhrd by tranSfer f:rOl'!' IJr�ni pm Supply G!l'ld Enrit; nt 
Ad ivHi es P'�"'O'ti<:lerl in prior ye.lr$ a.nd of �Nt.1ch Sl? ,400.,000 shall be der1.,e!l• 

bj!' tr!n1$fer from Opere.tJon and �a1nt(!n�nt-e •. Southe�·s.tern P�wer Mminhtr.!lt'lo:flii 
a�d of w�1ch $25,000!000 shall be �v�flabl@ only far c:on�truct\o� cfJ= 
Provided� Th�t runds ��ailab1e und�r t is he� in Public L� 99-!41 for the 
l!.d'lonc:l!d �nc'f? e lliC edmo I)g.)'.. e.- for 
E and � 1 omed i r::a 1 Tedtn o1Qgy � t �e Energy and 'P'i1 ner a 1 Re�E:::a rc:fl t:en tE! r ,, and 
th.e ion Ceneer for llflfo ii.th:.n Ted!IM1og(les [�s deSC�"1bd in t!he 
r@port acc�amying thi� �ct: toget�e� �ith �ot to e�c�ed S6�000,00G,. to be 
d'e:r iived f"r'.om rl!:'I@ZI e'S fr4)11 ac:t ht it ile:s of tile Te"hnic a 1 ! nf orntati :S�ry i c:es 1 

,�i'h s�a11 be �redited tto lhl� �c.ou t �nd seo fQr o�essar� e�pe�ses �nd 
'Sh�ll Ir-enain (!\'an �b 1e unti I �xpended] • sha U be av .;�. 1 a:b1 eo for other ex !II SQ s. 
of re�arrch MJd a,ct '11't �5. u 14:. � ... 

()n:s erurr9y 1986.) 

ta. 
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-62,,400 -243 ·Rll 

�ile5\ 

ft.!i.T!f 
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17,!130 

DEPARTMENT OF ENERS¥ 

ii ! S Clll n.M. l�S'I' tmliiiCES'S §OHM. '!Ill 'iiE ll.U€.'51' 

Df E".STOOiili:S �� i!J'PA!Jfflii!TIIJII B'l' W,.lf.lR ,r.;11YJT'1' 

[i!UG't SUPP1,.-. '-C:SUitillt i\MD D!VEJLOMIIT 

(aud�t .J:!ulthorl ty 1 n ftlo:l:umds t:11 Dol hr$] 

Slilllr Energy ·�······· . . ............ . 

tleo!.horll'l41 .. .i ..... . 

[l�c�rrc E�fgy 5y�� ······· ·�··· 

!Mucle4r El'lerty RJ:D . , ...... " •••••• • " .. .. 

C1 r, 11 an (.ta5t.e RJO . 

Em-'il'DITI'o;nbl. S..,f!!;t.;r IJfrd ��'1ti1 • • •  

Blolop1tB1 tn�•��ta1 
...... "'. . ..  .. .. "'! +,. ..... " ........ .. 

liquif1�d ���us Spill Test 
Fad 1 i � ••• • • • • • • • • • ·� • • • • • • • • • • • 

l!lagl'lg�i 1:' 'FII.S�on ••••••• • •••••••.••••• 

B;u.1 c �nfr!D' Sc11!n�Jii • .•• ••••••• • ... •. 

�n1Yer5i¢7 �sa•� �5�runcrl•t1an. 

Ur'lh'L!!l"!H.t ii;e!i�� Support ....... . 

��;:�1on 
�ti-P��grja �abnr6io1'1es 
Fa:.111lil!!.5 SiqJoort . . ... . til ......... .. 

Pt-cgT• I ,, •••• ial .. ...... . ++ •••••• "lf'IWI 

Ti!Clii!J�(il J.nrcrli!JUat� I!J!'Id 
Kanag ... "� .... ... .. ............. , 

Sub�t.al. Eifi!"U.Y �l.V R&D ... 

L�$� Us� uf Prior Ytt� lt1�n'� In� 
DthH /.:l!i15t.btJit ................ . 

s 

F'l' 1911.5 

l'H.597 

l9.1t:l' 

1.8,«11112 

4JZ.612 

t?C.iUiS. 

lt!..a.9S 

.E,t)53 

187. 7.c<i 

4•.m 

42<�. 653 

4JO,l!OD 

2.!.1l!JI 

4, 9fi(J 

ll).i:Sa 

:z..'iOO 

2�.12'4 

n l91iS 

s 3+4!,.62-4 

11,5'181 

17 ;2f2: 

375,684-

ZW,047 

:10.1'!64 

1\6 .!iin 

1��'32' 

tfi. 254. 

10.296 

14.821 u. 70!.1 

13 ,442' !2 

�l 

2.azg.�so 1�!.13�.sze 

:n. !.167 .490 S1.6!16, 2t3 

f"Jl 1�7 

s n.m 

7,619 

8�0011 

l3'0, PDfl 

m.1oo 

e..s�u 

76.1}98 

11.16 I 5os 

1,20tl 

5.1000 

10, P1!l 

2.m 

60,1.9(1 

... 
S1,Z5l!,I6Z 

19,6!.18' 215.661 

4C7 4a.E 

tew�rch 

355,4691 »J,rOOIJ' 

4l3.,7:1'0 4>1J. lUI 

£�r9Y ���rth kt�lysl! 2,5!JS 3,550 

_.........;:l;-.:•�= 

lotd, flnllr(ll' Sgppl}' ltltl ............ . 

8 
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MAGNETIC FUSION 



progr� •n1s 
ecn 

y c�nt 1 n u es 
adJ usted 

@�d 
be 1

.
ng 

hslu 

e �@v!lop -usio� 
·u 

T1t�iu 
� p p1 i c� t 1o�s e1ectr!c 1 � g��er at� on 

fue1 !. . a... f ndus,t 

ysics 

� 

r.)l' .• 

_ 

din 

·1c. 

of t�<f! National Energy Po11 'Y Phn iS The go.al . iho W agnetic Fus1oB i�ergy at re��onable co�ts. 
The go aJ 1 of tn; 5 prO':! ram i 'S progr a • 

1 s T� .,rogram 

towanj thh goal. 
boe rsuonr;J9 

a k.ey re !lDU rce 

coulo le�d to econom1e eAergj sour,es th!t possess 

1 the thn n�ed for new �ncrgy so�re�� bec om�� acute� 

The �l Hl87 oodget request htliS bee 
pos1�1�n � 

1 n1t1at.i r�e oo 

T�e re���st of S3J3 Dilli?n represen�� the l�vel 
To marnta1n prGgr��� at th1s level eff�t1v� program. 

id�nt1f1 ed tne h ! 
�o 

f 11 s.1 on nvc 1 ear tecJuat) 1 ogy+ 

for 

to. roster !U1 ad�qu.BU! S.UP'PlY of l!!nNqy 
is �� �l ement of 

t& e-stab1 i 5 h �IH! s.c f entllf1 [' and 1: o1 {1191u 1 
a�urg good tedll'l1 e.al progr-ess 

The laflg� tet11 ne� i'!lnd d�s.1 rab1l i fo rusfo11 e111ergy to 

He wever, ti'IQ progr 11m plan and the program IH1td�et 5 !live !been- to 

r-ef1ect 1mpr(ll't-ments. ill ol.lr ne>l!.i" terrn ener.yy supp� .)' a.s well as ttl� or aust@'dt,'t' 

fn federilll spend i  g. 1n th1s situat1orr. 1nternatlonilll r;;ollcrborilihon 1s u.s�d as 
to :s.u ppo.-t acl"l1 e'lemE!nt Of tnc pro!lra m gO-'l 1 JJ a t i me1 Y 011. 

T e� o magn�ti� 
s:£!ctJre e 1 r-e�erve wo11 itS a.ccept!Lb1 � e"v1 ronm en u 1 .end Tile 

fueln. 6tWt.t!r1 UID 311d ·�t; it.iu ifro.d • is readily 
e�senti�lly unli m �ft9d� P�tent1al end use are 

synt�Hi!t h: tue 1 s. nuc.\ e41:' a.nd 1'11gh grade he: 

b=nefH:s 
p 

o·��tand1ng s.cientti$ts engjne�rs. Fusfo���latcd sc1en�e �omb1ne5 plasma 
P'A.fsfcs. !'!:I, lear physic�. si!Jr·fa1:e il!nd solid statl! phy�1u. 

comput ationa 1 teo�;hn1 ques. Fus i en -re 1 a.ted f rtvo hr� !upeN.ond uc:t1ng 
sys.taG'! s.. 1 a rge magnet i r:. 5}'5ten!!), high pa ver ra.dio f requi!!Tllty hetrtinQ syst•ems; 'tr 1 t h.111 
syst�m�. hi9n heat r1�� ��ergy recovery syst�ms. �dvan'� nat�r�al� de��lopme�t, 
nucte�r �Gchnology. re�l ti comp�ter to�trol, sophfst1cated instrumentation) unnique 
Vi!iCUIIm '!y'ite-m'S, iind: 1p&rt1de bea:ll'l fte�tfrllg s.:�stems. The tec.hnoloqy devE:lopP.d ht 
su pj!Jo rt tJ f f'oJ� i ()n research ha � l!iny app1 icat 1 o rt5 iln sc.i ence iJortd hrdtl st 

��er the 1��t dec3de� a s1g�1f1ca�t 1nv�st ent in equipment and fic111ties h�s been 
m11� e ill'ld a cor& g•·oup of .s k.; lled sd e'l't i st.s arrd M91 nee rs. "a� been tri!i fl'aN. With 
ttn s 1rrtJestCT�ei'Jt 1n phce., �l(Cellent and susta1ned progres s is be-1ng m.adfl. We t.a.ve 
reachM a po1 nt nov rHiliere th:e re i � gf:fl e �"'ill1 at}reement that the rem �i n1 ng t �Cill111 ea. I 
pr�blems p•l"'ngram 

base r�qlJi r�d P'.or ft�'l-10il Pnergy� 

.a'Sa sa F·et.y fNt1.1res. 
111'1'4111 ablf! and its s.uiPply. h 

the 
ra l'ProdiJ�'t; {)A 'Of 

i!l:pp1ic.31tior�!i. 

4earer of fusion de"r::lop ent include .an 1ntreb�� in th-e und•i!lf'-s.ti'lll'ldin9t.er 
of f�elds. fl'sfon. also atr:.-�cu Md trairriplasm� and related 5C.1ontlf1c 

�nd 
andph.r<S ks� 

ad 'lance<� 
ato1111c 

tee llno•l 09.)' 

.:.an be �ohe�� With il; s�st.a1ru�d effort the gollil can he ac.Mev�d by 

de�elope-d to take .!ld'Yantage llf th� teclilnu.:,:ll�
hat ha5 �lroady been est1blish fusion rese��h. it will allo� a

cantHIua t1 on of c�st effeet 1·��.progress toWilrd the deve 1 op ent of fus 1 on Jiil)w-er 11!S a!u�u�e en�rgy o�t1on a�d p�s1t1o s the prog [ to � ppo�t t�e P�e�ldent'� Go e�a
1tttern.at1onal coo��ratio in thf� ari!'a. 

of resou�c�s r�quired to sust�in an
of fund1n�. t�e pr�gram ha�

Cfl-11 f1 flil!ment $YHe:r�s. I fl l!ldd f t f on,. "''C n.a \l'e
gfle$t prior1ty t.a.s s, improved tlle C'c�t effecthcn•C:$� of facil it.y

111nd n��roa sed Ule [J s.-e of intillrnati ona1 1:oT hbo-rat fen. The !ll'rog-ram ha.s
address fo'llr k.� tl!clmici!!l 1nues.: namely� "E.tle d•eveli:!p ent of

magne 1c co�f1nem�nt �i�tem�, under$t�ndhrg of s,i,ent� pri c.i p e� o1 ill burn1ngplasm�, the development or materials for f�s.1on ap plnf c iliti on�� a�d the developm@At of 

he�11 Pa,�rowed to pursull!' OB�J' tcr-o1da 1 

c�e#'a t1 i)rl s,
b en fcciJSed 



l! .. 

ap p 1 1 ca 
tolam � t . 

8ch1e-v� 

ba·"e. 

ttl 

fu�ton 
01ervy 

r�J.Y.. 
provides 

key 
re1t1 

t �e 
"tl nued. 

ore ra­
coop o re �ta 

tond1t1o s 

the e1emrertts �re del �&d. or 

continue fo� 1imited 0-1 
As part of the 'LIS{Japall 

11mUs w1tl1 sllaped pluma�. 
will contintre. 

valu�ble inform�tton wh11e avo lat ng duplfcat1on. Studt�� to ��pport &�pand�d 
rn the taMen mi f'N)f area the TN.X-U and 

lh� JlfFTf'-B wHl be 11othba1led.. Tn t:he 
and TechnolOCJY subprogram 1 Ocwelopm�nt

_ p�stc� of •gn1t1on wtll be c�ntinued. 

Reso1ut1on of the f1r$t 1ssu& requir�s tha s�1�ntific under:stand1ng ot ma9neli� 
confineme�t �y�tem� in order to dt�alop � destr�ble fu�\on reactor �y�t . f�l� 

�dgil!t support� the minimum set of experiments to obtain thts u erstM�1ng. There 

11 r€ t wo p r1 nc i J!la1 approaches to c-olilf1 n t ng a ,p1 asm a aqnet � ca1 ly: the toroid.e1 a�Ll 
1i near cor"e,pts. t n t.he p.ast � ttne u.S. has PIJ rs.u�d both app l"'oac hes.. Beg 1 nhg 1 n 

19S7 1 $UCb brei!ldtn 1s nQ lol"lg,er feesi.He. Tne S. prrog.ram w\ l1 foeuos on de�-e1()pm.1!nt 
ot(lnfinemefit fha tQ•k:a itl �@ '5 

m��t in tohmaks and the dev�l op er�t of 
ion fn the tutu� conseq�mAtly. this budg�t reqtJ 'St_ cower� 

rtver��d field pf nch, s�el14rator, and co 
agr11�t i e t.o.T'Ifi nement.. 

the de \"elop ent 1nvest1g.�te the 
prop.ert.1 @S of buarning ph sma s. A tus1on phs a blfrtlS 'Ehe hec!t re 1 eased w t n 1 n 
tM phsl!la b.)' 
the hce of heat 'o!!i� from U1e systea. fhP reqvi re111enu for fgn1t1on should b('COrtJ�
el·ear from expe�"1 ments rplan11ed for t e Totcamat fusion T s:t Rec�r;tor at Princeton, 
du 1ng the lat er part of the J980's. Fo11ow1 g h1� ent. at least one 
1gnited and burning pl�sm� m��t b@ prOduced and 5tud1ed to toaplete the :sc i enttflc 
data Thiis budget su�;�,port.s; tile nec:e:sst'ltY' pr4!'puator}' de�i'!ln studies for s"uh 11! 
he 111lt.)'. 

The th1rd techn1c.a 1 is.sue--'ll".at!llr\ al s ·ror fus,of:'l �Y'Stt'!ifis.--affl:let� the l!1t 1 mat& 
ec:o111om 1 c a net en v1 roll! eJtta 1 acc:�ptab 1l1t)' of a 1'ws 1 on syst � ���e 1 o ent oI" the 

of the long lea:d ti o 
11ct1 vt tJ In t'hh 

ttl �ta.bl hh effect he internati on�\ coHabor;ath:m. 

The fourth �ssue-�nuc1ear �ec�noloqy for S.)'$tens·�l�c1ud@S developing a usion 
Mbl��ket• that must convert the r�le�sed by a f�sion re�ctfon into uscfu 
eno for th� requ it 

r search w�ic w�rl b� need0d to deve�op
an acceptab1e b 141 te 

Tho FY 1987 bud get requ�st of $333 oillion �ill �aintaln �m� effott lA �th of th� 
four technjcal i-ssues. At thh level th� f't 19Bti }nft1atfvtts ti) fmp1ement

sed �rogram pl a11 conU mu� whfle other prOD!ra
d�ferrcd. ln the Ap�li� Pl��m� PhYi1cs subprogram. a c ore b��e of research is 

rev'e,.�ed fi&ld p1nch C!Jtpe,rtment �nd 11 cornpilct torofd Qxpe·r-�ment will be c:om-
J m t�e Cton11n�me.nt Sy!>t s subP'rogram. iFTR will atte11pt. to rreac:h br!:!ak-eve111

In a�uter1� pla$mas �nd p�eparatio�s wilT
t3on in 1989. rat1on progrsm., Do111fllet Ill 'Ntll ex.p

CollllbOn�tion abroad, especi.a ly Ofll Europt'an t()ka­
mahl CoHaboration on th@se tota.ruc1k5 allows the us. u g�i11 

call aborat1on wl tn tlile Soviets wi11 begin�
ARJI. experfme"t�l progr&ms will be co111pleted. 

F�'11fty des gn ard d vel opment of ion cycloa 

h the· n.ost iJ.dy,anced 1 non 1 y tbQ toro1da1 
�ithin 

of 1COI'lt ept. 
by s.tu�y1 ng re1 ated 'tor�;;nd� 1 

c.o11 fi neme'lt 
tor.o f d � 1 >�;�t egury. Howe'-"� r It hi!of' pcrform ilince 

config:ura't lon:s a t.ou.o-r under.5 tanding of toro Ida l 
1 f 01'11:; the tokaDIJ.k. w!QJ'1� studied. This &t I'ate�' -wH 1 

w111 bg achi �eved than 
mo�t readily h! itO ti:l improve­

for- pr�c.tici!!ll111�gneti c geometries.super1or 
FHork oo the . 

toroldalp�ct toro1d vartat1ons of 

Tile setond techni :: �l is�ua requires of a Uctlfty to 
�hen 

th.� fusion rea�lon is $Uffident to ca1nta�n the- pla� tE!J:tper�tu 1na e 

des fred mnedal s ust: be forlilndertaken now bec.ause 
req,"i r-e<J resear-ch� Tilth b� get supports a 12"�1 of areca nee assa r_y 

we 11 a! c r�at� ng part of tlte 
�ost essent1al prep�rator-y 

ruel This budgetrceactor.as 
for the 

fn future .)'Qar�. 

needed 

IC.iJitnta 1 n�. The two m�jor de'l1 ce frtbl'f ce'lt i om p:roj ec:ts that w� � 1 n H.i ated in fl 1986 I 

design $'tYd'i&S on lllll t!xper1rqent to s.t"dY the 

tron ,.adio frequency he-ating compo�nt$ \fill be ell!p!Ht.&1:z.M. The sh. c.oH tQ�t 1n the 

92 



· 

1 rrte-rnat ii ona 1 FU$ ion S �ter-c.onduct1 fl'!ll Magnet Test F i!!Ci 1 i ty i!!t O�k R fdge r��ti on.!!l 
Li!ibQr.ator'y will ibl!!! comiJ!oleted. The o!'goi n9 m!tertals Jllll'Ogra.rn wt n be milifnta1neo:! at an 
!de �u lite 1 @vii1 to support. 1n·eeNJ a t1 ona 1 «� 11 albor-a:t f on 1 n thi ;5 arC!a, i!iBill �.a 11 s:ca.l a 

hbo rat.o ry test� of c rit 1 �;a·l b hn k.et· U:sue.s wi 11 be c.ar r edl out. 
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Equ i pment, . , • •• • •• 

Operat·n� 

g 

App:-op Approptfat1an 

3!1 70 
sr.m- n.JIT 

ffi �'§5 
U2529 

Z03 ,119 

73�00 

3r..soo 
4 ,501 21.� 

4 ,150 
� 

3!608 
3,608 

,500 ,653 
s 42'9, ssl!i E./ Tl65 ,.�, 

&l619 
15, 31T 

529 
to!!"\79 

4:t330 
61,38§" 

12t65J 
21 .�82 

31608 
3,608 

12 2:65J 
'f3'6� 46_9, 

6'2 

R,!9uest 

4ii5 DO 
-75 .200 

�• oo 
m4 ,6otl 

1�890 
�2� 4'00 

8!'200 
16,1300 

o\1000 
4. ocro 

rrr 

«ra .579 

5189 

� .45 3 
5.182" 

� 39"} 

S'"2DO 4,453 
1333 .notetr..32 .a6'9' 

·n 

d 

·Rud�Jl- :ol 

A-pp 1 1 ph sma ptlys i ts 

Subtotal • • • • • •• • ��·· · · •· 

Conf1ne�ent sy�tems
Oper�tfng EXpenses ••••••� 

C�p1tal
subtot�1·-··�··········· 

Oi!)e rat 1 ng E�eon� es .......... 
ti1ip1tal Equipment ••.• • ••.• • 

Pl0anni n� �nd proj�ct� 
Op�J·ath•g Ell.pens�s . .... , •.•• 

F'lrE'Sw•••·•• 

s 69,692 

206. 395 

67 �5100 57,059 

12-201 s .sze 
3�801 

'28. 2751 

5,528 

117,500 

4,780 

-11 J 15� 

- 6 ..549' 

8 .• 

748
HI 

� t1 1g86 total docs �ot in�lude $J,g7l,GOO t an�f�rred to t�e SB[� progr� . The 
-b/ F1 198� t�tal refl�t$ a red�ct·on of Sl,940;uno for ADP ge oral reo�ction, 

Tot al r�fletts a reductto� ot $7,194,000 i" rY 1gs5, $10,000,000 FY l9B6. 4nd 
SlO,B11,000 fn fY 1� 8 ?  for manag ment in1tfative sa�ings.

£1 FV 19SO refl�cts the fo11ow1ng �omp r8bll1ty c�a g&s; S673.000 fro� Oevelop��nt and 

t.o Plllnni g a.nd Fr"(Jj�ts for Small Bu�1 ness H'n'lovat "e Re�earc • This 
al �ns the FY 1986 fun�� consistent budget alloc�tion ; fY l987. Tot�\ 
reducM by $H., 158,000 1n 99•171, 1:he Bah-need Budga and 
[mergeflC.)' Deficit Control N;.-:. of 1985 ( Gr 1 •ng-s). 

� 1985 fV !986 
tf !!It ion 

'F;f 19:87 
Base 

FY 19S1 hqu:est.
... s Ba-se 

�gnetic Fus1� Ene�y 
d 

Operat i ng Expen�c� • • • •  • • •  

Cap1t&l Equ�pment,, • • • •• •  

Equipment.�····•• 

Oe\lelopment arod' ec-hnology 

:Subtota 1 ...... , • .  !II .. , ••• , • 

Cai)Hal 
CCiflstruction, • • • •. • • � • • • � .  

Subtotal ......•.•.. j . . . ..  

Program D1�tfon 
Operating Expen��s • • • • • • •  

5ubtotal •.••.•• r••�4 · · · ·  

Total 
f)pens�s • • • • • • •  

C11pf ttJ:) Equi��nt • .  � · · · � ·  

constr�ction ••• �·· · ··· · ·· 

M.ngnetic: Fusto�1 E:nt!r-gy • • • • •  

Sta f fll ohl 

.n.u t llo r1 z.at 1 on� Sect1on 209. P. 

t 78?93/ 
5,619 

188 ..650 
15,400 

s 100 4,330 
61.389 

3,800 
12 .6!>3 

369,58� 32t1,537 
27,HO
32 lZ 

!1 

r66 62 

�. 95-'H 

s 69,692 

138,650 
1 

57.,0�9 

3,.801 

32� ,537 
26�279 

$ 10,700 

7 

50,510 

3,820 

307,490
17,.310 

fa-t 1,01}8 
- 1,119 

- 7 �429 

- 2,440 
-

+ 

-
-

+ 392 

-17:7047 
-10,969 

& 

62 

Technology to Plann1ng and Projects tor 1nv��tor1e�� 115�395,000 from Pl�nn1n� a 
P�ojects to Confinement Syster& for HFTF-B, a�d $3�g89,000 rr� Applied Pl�sma 
Physics 

w1t the 
ac�ol"da;n(.e· witn I'.L. 
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C(}NGAESSIDNJ\IL BOlJGH REQUEST 
:s:mtMI\R'Y orcRJirmtr 

MAGHETI'c=fU51TIN*fNERGY 
th ou�llnd of do 11 

Aepl1ed Physics 

Sxst�5 

progr& • • • " .. . . , 

Deve1opment and Technalc� 

-�f11y 
• •. .  , 

Plaon1n9 Ptojec.t� 

gn1 fi. c.an t 
c ea p 1 E!! t1 

.Pro{Jr&n 

[IEPARn!EIIIT OF EN�RGV 
ltB'7 

( h1 s �r1 ) 

1966 �pr-opf"l G:t 1 OITf en ac.tedl. I <i' • • i • ., .. I If I 'fl 4 I I •i f 'fl •P I I! I If •I • 81 • • * • a. • • • • ,. • • • • Ill • • • • 1t1 • 

1986 G"ram.JJ--.R.udman reduction!. '!- •  !I"" .. . .  .. . .  "!' . !  .. . .. ..  . .... . ! . . . .  . .. . .  ,. • • •  It! . . .. .  ...... •i •• 

19--87 adjust�. ltl • � . ... . .  . . .  . .. . .  It) .. ... . . .  .. (• • ••• e !!' If! • • • •• ' !' + I + e • of lf .. . .. . .  + . . . . .. .  Ill • 

Plasma 

o llll'ili d�cre�s !l'ef1e't5: r.ut.bac.ks im sel't:!cted l01!1Er prior-ft.)!' areas 
primi1rHy 1 � tPlcory 111nd small-scale ex�rt otal resC!'I3rch 5llppo.r-t.... Ut 

Ca�f1nement 

o Thh decr�e�se H; prllflliU'fly ;�ss.oda�ed vltn fou:s11rnq the prt:l'!Jr.llll on 

t me torotdal conffnemeftt eon f 1trur-at1 01:1 and ccrnp llet f nl]l effor-ts on till�!' 
m1 rrcr .. . . .. . . , . .. . . .. . .... ., • • •  " . .. . ... . . ,. . . . .. . . .  �t� •  .. . . . . .. . " • • • -lS,..57'SI 

o T�is decr�as� ts �r1 asscctated w;th aA e(fo�t tm f�us DP th� 
m0$t cr1t1C:i!ll t1i!!Chnol04)' iSSUe-5" + - ,., • • , •. ,._. .. ._ ,., .. .u• · •• 8 .. !!189. .  ,u . ,<+•• • 

�nd 

o A s-1 port ton of thi:s rredudion U associ ate.d wH:h tho 
on of I'(FTF-B �:onstrocti 0111..,. 1 � . . .  5,.182. . .. , 1 •• � • • • • • • • • • • • • • • • • • • •  � ·  -

0 i re.;t'i OJ) • 

o Pro'lid� support far 62 FTE 1 s • • • • • • • • • •  � • • • . •  .•••• . • .•• ,. , • , .. • •. • • •. • • • • • • • + 392 

19 Bl budget �""-eq�.�e s.t • . ••• � • • • •  � .... � ..... .  :S 333.000 . . .  .. . . .  . . . . . . .. ... . , , . . . ..  I • • • • • • .. • • 
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A.ppH�d Pnysics 

R�qu0st 

dievelop� 

e 

internotti-o�<�l 

o-

co B cepts 

o f, 
l nstall atlOR c.en�r�tfon 

co�-1�r.u·a ·1ons 

•••• • • • • • •• • •  • � • • •  • � .. 

u••· . . +"· · · ·  r. 

The �ppHed ilhsm� Phys1r;.i 5o1Jbprogr!m 
1ill l'9er 

WGt�11'1g c�os.ely wtt.., t 

Oi!in i!i4Je� tfle M'a9ne-t:ri c. rliS i Qll E�ergy Coopot�r �t'N'QJ'k 1: 11.!1 t prov1des a 1 J I)
he 1�rge sc�le computing used by t� fuSiDm progr �m for exper1ment9l dat� 

1t1od e h ng, ex poerim(!� ta 1 

19187,, A.p,pH(!I;i Pla� It 
i 1 �15.. 

m�nt conce�t. Test� of se�eri\ �r�1sing theoreti��l �de�s for toka a� 
·mprov e�ts wi11 be conti nued in sm�11-scale �xpertments. More realistic 
'!'od�h Fus.i011 pl il sm� beha.�1or w111 1t1oe de.,.,eloped te-ted. 

Gf tb� Cray 2 computer .  n�v 
Nat ii 011 i!l Ma.gnet1 c Fu s 1�on Co puter Center� 

' 

� 1 ) 1\r:l� a. need F11:S 1 011 Concept5o.. . .  . . . .. . .1. � .  2'2 , ·�65 19,55a 
1 he Adviln!; ed Fus:1 on Cor1ce-p t s c:n�gor-�v su pport s oper-at1 on of Odest 
sc�:� h! ,e,:pe.r� rn enta 1 dev1 ces: 'th11t 11"1 lf!s t i.git t:e 7I'l pro veme-rrt s fn fusion 
confinem�nt. Ctuc1a1 ph,)·s.ics tests; of ill na t�at11't'a p1 ll:srna-ma.gnf'tic 
f1e1Cil �re conducted tQ adval'!c.e •ma bte}lldE!n the .-attgi:!: of 

mi ng enenas froe 

rY 1985 

!82'�107 

F'f H36 

$7S:.3'll 

f'f 1987 

S?S •. 20D 

fu5.ioo novledge tl<lrougn 

t�ooretic.al studtos ard smillll exp£!rtmt!'nts 't'h�t c.OIDpl!!! ent ti:J
help to !�sut� that f�sio� de�elopm�nt 

. 
Confinement SY�tems subprogr , �pplied Pla5�ill a �ey �le 1m 

Applied 

diagnostics d�velop iCt1v t1es. 1t 

contributes t.c r: Iii! task of de•teloJl!fng fuS10fl at@r-1 ills l�d b}' the 

�ve1 o pmer.�t ancr Tecntm1 ogy s:ubpro g;rar.r throtf!�n as 'LIU!o r-et1 c.;�l !lind ell;p"'"r i -

o 

menU1 l'ese.arctl oo pla'SIIti!!•Willi i tE!!r�Git. 1on.. T � �pi ied Pll1S a Pllysit-s 
s�;�bpriJgram Is h'le-ill int<ensiv�. As a �sul t. 

�nd lon�er term e�c ange of 1nd1�1qual scie�ti$t$ for �afrab�r�tlve 
th�O>retic. al or expedl!enta 1 r�'!i�il r-c h. Thro tgh inter-natil on.j]1 :st.eeri n g 
.;�mitt:eecs and indh'1dua l meetl n9s. subporo9rarn ro�re��enuti"es: see.J<. to 
coord1��te researc� actiyities with tnase Dl�er cow trias ro tntP.�rate 
area� of cam 011 irite r.es.t.. 

Sp!lc:H1 c4lly. tnJ s. S.Libpro gram is r� �pons ii b 1 e far ft.t!>i011 cheo ry. for 
ell;per 'i merrtal p a:sma r�se.trch on "SOdl1l de\' 1 ce s:, for f'tts:·1 i1A- re 1 a.ted a tMi c 
ph.)'s.iu. and for deYe>lopmen't of rt@w di �gMs.t1 c techel1�u.es N!lqu1red to 
d eter mine pl i!i'Sfla behavfor.. The subprogrllrn is 1!11 �a re s pons � b l e fo,r
develop 1 llg i'lnd t(l's,t iimg alte r-!'.:ne fus1 on c.on i !lelll,el'lt tht are not 
yat adYa.nce!J to the point of con fneme.nt System� 'tests. lhf'ough 1ts 
�uppor-t of univi! rs 1ty resea rc.h � thh sub11J1rogril lt.rai ns ! br-ge perce� tllg�
oF th! scient1sts em�loyed in a1l are!s of the fusioA prcg�a�. It also 

Plaso.a ... . . . .1. . � .

6�.592' 70. 7[]0 /1.. Operat1ng E>:,.eMes. •• , 

co�fineme�t Sy�t��s @xpertm�nts and 

advances ste�dfly !lld cost e fet.ti •1ely, 
Physic� play, 

con� �nc�e�t iy�tems.the te,hnical i� 5oue �r deY�1op1ng magnetic 
estl" fi:s t:he biJSll$ for unaerstandin� �Lirn111'gPla.'SIU Ph.ysics 11\so lt&lp.i to 

p��$m�s tnroug� 1ts and onttheoretic�� 

people aM 
in t is a��a �oncofltr9te ro� d��cussi� ide��works�ops�ctiviti�s on 

ana ,ys h., r.neoret'i ca.1 des 1 !Pn,. a d sys. t em "Stud 1 os. 

PlljostcsIn F'l' wi 11 continue se11eral important tests 
beguJJ
toroid 

FrJbric &t 1 on of �,��gr-aded rever-s cd field plnc.h a!'ld c.om pact
closer to 

n 
ell;perirnents will be continued to allo� �tu�y of p�a�ds

subc.lasses of t�e toroidalfus1o" oondit1Gn� 1n tnese attract1ve conf1ne­

aiidedend 
�he first of t 

by tl'lk! 
�t•1 

t lie 

u"d:C!rsta of plasi:MI be �v1oll". This l ev el of testing
�xp1 nrato �"Y I!Xlll'll i flat1 on of nGve1 .a,pJtroa c.he� to 1 ntens·i ve- s.tud,y of more 
�atura 11�novatilo'e concepts. R�s&�I"C� �� conducted 1n n�tional 

9:9 



0p@rat1ons. 

lll:eguest 

· 

·$ 

�ajor 

la�t.atCH'l�s.. ndustri e-s and �e·1er-al l,mh�r-s1ttE!'S. Tnh ac:uvtty 
eontr1b-ute'!j; to ·c:� resoll!Jt ion o t oBe o·r tit� �e.Y p.rorgram teehn i ci!ll 
fssue.s� t�e devel(}pn1Brlt of ag"cttic: 'S)'stOJJtS. thrc gh tMe. expTont ion 
of 1\0fi-tf>ll. i'Nl'la.k to,ro·')di111' eonfiguuti.on� wnh potent 1 a, ly att.ra ct i ve 
feattJ re$. 1'he m;:�jqrity of tli g .effort 1 s  deYoted to two t·o ro i d!.t� l 
conf1�e ent �pproac s. the r�ersed ffel d pincn (RfP} l�d t�e c: pa�t 
tor-o1d. rulldi!imentally me-w phsmll be avHJ'r d1at cou1d 1dlpro'V� the 
�ttract1Yenes� of ftls1on as an ener9y SQWrc:e h�$ been di�tovered in 
t.his roseuch. These cfhcoYer1e-s �'l'e ade poss.ibl� si'gntftca,nt 
pr!J'!ire$� h1 tnesre aJ!Ipto·Mt'l'm'!'i and na.y be appHcable to t'lle tok,.:,1:1aj(: as 
weH� The dhcoverie5- re$:ult.ed m;1t ()nly from exp.erimef'lts b tne> U.S•• 
but 111ho from r�lat,Qd worrc tn ihly. Japa111. illnd d1e Soviet Uo�on tllart 
l'la!i b@.ai"' c.� ose1 y c.oup l el;l to ·QIJ r 0\fn effqrts .. 

ThOrt!for<l!� tfie �quest,c:d rbud�et 'lii'H 1 be nod t-c suppO<rt .an important 
5hift \A �m?��$i� tnat w�� t�itt�ted i fi$C�l yea� 1986. Two 
opera t, h1'!) prOcgnm'!l1, t:ht! 'ReYf<rsed 'F1eld P1 ncrh (ifi:FP) aJnd "'"e vcn:1 oo of 
the compact t.oro1d caHed ttJe- field-re'lersed tCOQfl QIJFatiion (FRC),, ih!lfle 
met the previ(.ILJS.ly e&'tb:blt�hl!d obj�tth'es for lthei r d'eYelopment. aDd 
I'!JCJ�ter1monts are IIO'Ii bering fabifc.;;�t-ed for tlile next E::rtJc.ial te�ts o-f 
c:Otl f11'1 ement 1s :sue-s., The 1 nc:r l!lnt 1 n fut11dl1rng 1 s to c orrt 1n 1.1e rth � s 
f ab-r1 c. ot i !)rl • 

Fl 1985 

liileif'Birdl nun ... .. ,.... $2'1,501 

FV 1986 

Sl-4,411 

p::y ]Q87 

H2�4i5 

T�e snift in emphasii f� the Adv�nced Fus1an Concept$ cat&gor-y 1s 
1M1ca·tad i 11 t lile bud g�t r-equeS;ts. f,o r the! pa:st two yelli'S. The dec re­
t! ellt , n Rl!S@<iUeh Operat 1 OQ& h1 1sc.a 1 Y@'a r 1986 was Meded to sh1 ft 

tmds; 1 nt a the Ki\.1 ar Dev1 ce Fil!br ic.at i 011 (MDF) sufbc:ate<!Jor.Y. • Resea rch 
op4!'ra U ons i fl the RF P and comrpiiJC: r. r:oro1d areas; 't(el'e red !Jced a:s a 
result. During t�h f hcal yc�r��� ill furtoor fuBdfng shift h needed 
to meet the 1ncre��ed req�i�epemts i� the �OF subc:ategory� � 
sphBI"�Jil H tho@ 11Jnther-!1ty of MaryhM wfH lbegtn �periilllefltti!ll 
weratjQI1 under thh fufl£1fng� Thfs d&vllce ha.s a l5 kUogatJss. 
l'l�gnetfc f�eld. :stret!gth1 th�a n�gnest of any s;pli!ercna�. T111s 
siloulcl �llow tO'st1ng of IPhsma A!at'ir19 �nd I!II'H!!r9.)' conftnt!ment 
during F'r' l9.S7. The IJoherslty of �hconstn RFP tfo'¥ic:a beg&n 
operat to 1n 1�86 tmd wn I con i111ue to 1nve.n:1gillte c:ruchT 
·$$t.•es. of pny:;;iu �md sub111tj 1m !I un1qua' 1 Dw �os.t 

�xper 1 e.nt.. lihi lie 1t <does. !Kit ex:tend plasma eooo ft:1 ons btl:iond 
present 1 e .,e 1 s ach fevab 1,@ hi other �FIP dew ices-. ii t wf H be us� 
w study i m pro,vem·ents. 1n tiTle •P' ge-o11et r,)'. aoo 1t C0>111p 1 DIIU!!I'l ts 
th@ �Of ex�er1ment 1n th1� coBt�pt. Several un1wers�ty 
exper1m eJllta l effo�'t'S are- eoiitinu1 n g to 1 ovest f gde crud aJ1 

hef liit1e:s..issues wHh trJd que., 1 01111 co it 

Dc�1ce F�br1cat1om•• 0 4•. 496� . ·� · � ··· 

lfw proJects wer� frnftiated hi tJh.e ·ti:5'-Ca1 year 1'9Sti budget. The 
·tr1rst pro'j·ect ts an RFP d'e'fke whose �erform.ance objoctl! 1/CS Included 
a phs,mlil curre t capabiltt.,V of 4 m1lH011 &rnpel'es. This de�fce lS 
pr@dicted to incre�se thP. �o�f1nement para�eter by three Orders, of 
rn�gnHt.tda bl!jDnd �xf!t.t1ng dt:!vic.-es t�nfl rea�t,ll iion temperatllres ot· � 
kel/., Jt 'i:s tQ bl!i camplG't.fld iFJ HI9D., rephdng ttte Z.T-40 fi:FP dev1ce 



ysic.s 

Supportin!> 

Request 

·or 

t 

deh 
· 

Confflile;: 

ra" 

w"ll 

bot1 

lit lAm.... Tll'le s�con� proJect. G!1 FRC devi't.e., whose �jecti'tes 
Jncllud thf! fn'V@Stigatio" of crucial p i!i�;ue� of t.rllnsport gnd 
'Stabil i z:at 1 OI'J in a S.llla11 • hi g h Beta p lr�'S11Ji!l.. lt w111 b@< co Ill ·I! tN in 
19891 r-ep1ad g the lRX-2 d�·�1 ce �t Spectra Tee f'Ol ogy. 

These two proj.l!!cts wH � enable the fu-�;on pro!frarn to 1nve!itfg.dlt� the 
tonfineinCfllt phys.i (;.5. of coopacti, 'high �tb t(tro1da1 'ol'lfig..,r�ttcn'Sl. 

fV ICJBS 

Stlldies ....... ,u• •· • · · ··· ·• S 954 

FY 1.986 

$ 650 

rY 1987 

$ 20 

Exploratory experimental te�t� �t ode$t level!i �f fund'"n� �r� 
u ,..ri ed out on two cetnf 1 ne. eJJ�t ilp·proache� I t e he 11 �c a 1'1'� the den$e 
Z-pinc�. T���e support1�9 stud1e$ are c�ar�ct�rized by either high 
bl!ta or hi' gh power de-.nsi ty concepIts th!t m<llj' 11111v� t A€! pot�nt� .t I ror 
very l!ttra ct i •1e e ilCtor E!JI>od ta�errt s.. 

19,,045 17.500 

The f �si on plasm� theory category �� resp�s;ble th� f�rmulat1o 
alfld �el/elopm�l'lt of" tneor1e"S i!IM odel!:i thtllt eK,plafrt t:he bella-..iol" of 
p1 a:sm.as. i o fu$ ion dev1 c.es.. � bud get of n 1. 500 )00� ts. re11uested to 
�upport these activities in FY lg81, I� FV 19B?� cont11'1ued p 4�1� 
III'H 1 be pJaced oo :tneo.rl!'ti c.al sttuhcs trQ rdeyelop 1mprovemeflh i11 
desiigm .and performUC@' of t<O oidal conc:li!'pts.. Both ,!IU111yt ical 11nd 
comJ)Uter wi 11 b11 de'Yeloped �nd applied. ln addi tton., s.uppr;urt 
will be '!"rev idf!d ror lie ode-l 1 ng and i t.e rp retat 'i oo o tr�n s.porL I 

c.onfhem.ei'Jt. and ·l!:li:IC'iili ar.Y �i?lting lin the Adv.�nced Toroida-l Fl!lt::H ftyt a 

m�d1um·s1z� stellarator ��p�r1 gnt �t ORNL, d�scr1bed 1n t�o 
ent S:>•s.t s Slection. furthe:r dev•e,opment Gf ul ti-dim·ens1anlll 

simulat.ioo r:od�s wn � also be supported. ��odels of burrlln!ll plumas. 
w1 l1l be refined in support of ignitiafl �d t.he b�rning p]l!lsn� issue, 

Slfghtl1 i"'�ased f Bd1n� for toro1dal theory �i�1 be used tc 
sttel\gthel'l thil: �/forts irn df!''l'erletp1ng h"ans.port modal s. ahd' tc st!Jiit the 
�ffects of �le�trit f1el�s o� con inement. Tneo�eti,�l suppor� of 
maj10t t{IMh1a1 extp.!r1 �nt� w·ill be prcv1d!!d b1 tll!>k groups. COI'S.i st1ng 
of laboratO�".Y aoo unfver'»ity theorists. F�:�r:ther cons�l hfa!fon 1n tne 
aet ht11: t e'!i of nt!l ti onll t hboli'<l!to ry group � lind li!.r"Qe univer s i't 1 �s w111 
be !.IIHicrnken. 

M1 t'I"Ot" theory Sll ppt�rt w'i 11 be detreq,sed. Some t.heori St:!; farmer1y 
�:!i 5oci i!lt er:l J;rith i rror theory wi11 be red i ted to rwor 011 toro1 d.a l 
or genfrri� t�aGrie� to support t�e over�11 p�ogr�. 

flln.ding for .alternate c oncept the(lll') l(i 11 be dQ.C.rus,od to rerf'lcct the­
d��r�as� 1n ���earth op:rat,ons� Exi sti ng th�or1e$ ne app11ed to 
11r1der.s tand the n�:l<t gene�"'�t � oo of M gner c uU.!II t,. I gner tempi!! i"'<'hre 
a1ternate concept deYices1 as w�ll �s to develo� and exploit �ni o 

wh1 eh are appl1cab1� to a1t�r�ate cofitepts �n� 
sue h i!S to k amillk'S a no ste 11a rator�. 

theoreti,al odels 
� rinciD� 1 cone ep_s, 

Ge<neri c the.ory suppo-rt �111 1 so be -decrea�H!d. The n1!que!itl!d fund'S 
1tfi 11 be 11sed 't& support deve1 opm.ent of methcxl:s to t.re�t no11-l i near 
ptobl�ms and pla'S Q tuf'�lj1e-l'ce.. Tille. 1Mt1 tute ro,. fi,jsfoo Stwie.s td 1 l 
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be ma frltd ned a't pre:vil ou.s l e.ve1$ �h'ile !i-U!;i'J}Ort. for a.tol!li c:. tbeory wH 1 
increase sl1q�tlY� The funds vfll tower aove1opme�t$ in the theory of 
l!'tomi��:. processe-s (1.-e-., c.ollh1tms. a;1d lol'11z.at1on) 111 phs as, wi�h 
{!II phash on high teapf!1"'4! t� r GGiltl f t i OI'I'S. 

F¥ 1981 
n' 1985 R 1986 

, .  • • •( J ) [»;per fmefl ta 1 Ph.5mit! Researcth ••• , $115 ,02'4 

The e��eri�ental pl�s�� r��&arcn �ategory contr1but� tot 
understandi�g f�'sfon pla�m� prop��ties thro�gh basic re�emrch �Bd 
dB'telo,ps. jnrtOvatfve. 'ide�s fil'i ood1 f1eat1on5 to the t.o a,k COilcept 
tl.\rough smaH sc:a te re se.arch. Tntt �c t h 1t tt.Si supported i?!re d i VEl rse, 
rangifl9 fro teSEar(.;h in ilitOmic and plas a �1\)'s.jc$ w te.st:ing of . 
spetffic pl�s � eonr1guratlD�� in� d1�g�oSt1C t@thn1que�. The �perl­
niellta 1 ll"-e$e� r<: h iliCt i..,ft i es �re co<Jrd.'i nart� "'i th the major- 'll1a.5.m.a 
conf'i ne E!M test-s cart�f ad Oill t iJ1 the Colilffne ent Sys'Cems subpr09il\i!ffi'.
Research h supper-ted p•r1m;;�rHy i!t t.miver'!i1ties, wUh a fey, ii(.;thi ... �es 
c41rll'ied out aG: n�tion.!il l�borator1es a11d inqus,trh1 stit�as. 

Of the �� ested !l31Zl5,000 tn funds, $8.875.000 �11 
SIIP-PDrt plnna plly:sic� res�arch,. .1\botrt 700,0011 of these funds w1n 
� d1r0eted to new to5ts �f ide�$ being �v�nced ror to\amak l pro�e-

emt.. Tlile.se exper ii E!llill::!i lfli 1 � test flUid� ifi oo p1 aJS a -con f1 '9'LWa U on!: and 
ne-w techniques for dr1virtg the c1•rrent req;ui r--ed in th� totacift.k: pliJSIIIIIfl .. 
TMSe lllOOVA!tion E!.X.J)erhL-E!r'ltS W�f"e hUttatet1 tn nr 19136 'Wttlh (';111pb<r!� s 
0111 tdeas. that ci!.n be viably tested on a small sc·�1e .uld thilit extrapo­
late to definite pe�for�an�e 1mproverne�ts. ihe r a1ni�g pl�sm� 
N!<SC'.arcn funds ($5,515,000) s.upptort basic. ruearc:h (for 0111 

a d heat lGS.S m.ech,a•ni s.ms) .on i nnontive 1 de as. wh1.ch c:an be 
irrt exht1111g fac 1 ttfes (fo·r f':<a��:ple. �le�tron c.yclotroo 
fo·r prev�nUon .of plnmll disruptions oo tl:ie Te.x6 Ex:perf e11hl 

Tok&n!!it). 

Abo�t $3,140,000 of the�e funds support develop�nt of new or improved 
d 1agnMU c. techoi que'i. IID pro�te.d d.1.a.gno� t.i cr�. .ar.e no�lld for spat 111\ 
11rad temporiJ l r.esohtion of pla�mill temj)Qrlliturll, dl!t�S1:t.)'., l!lnd tl'lter111�l 
"'a.g-net1 c .a �d elect r1 c f1-e 1d!l. Such i in J!III'Oved di ilgnost'li cs .a.re- d eve� �;�,ped 
pr"imaril}' through a.toadc: bea .and 1 e:seJ< s-ystems.. Ne� diagnost�c:s �.-e 
nced�d to m��sur� properties of tBe nu��ear reactions illnd ��sult1hg
he�t1 n9 1n burl'l1n� phs These buiNIJlllQ plasm� d•agnMt.h�s ay
cd�tect n 1.1C le.tr pMd uc.ts I)I.J'tS: id!.e the .pl uma ( el!lt.ruas. arnd !Jatr.ma 
and IPii�st .a.l so 'ITI�fisli'N': prope-rt 1 os of the· f�st al phil pe� rt le'!i r:1 
the pl�sm�. rn �11 eas&s thGs� fund� s u� port only cooe@ptual d�velup­
ment ar:�d f11i"S t _ tel!:� s ·of d·i agnos t1c :syst�rn. Tfle r.fieagnosti � :;;ys:t-em 
tes.t!:. may ti h .ze· s m13ll l-i!horatOit".)' phs.�e s.. Ute U:XT uscf' f acH; ty � 

or. if re-quire-d,. m.ador phs i1i de\'fces. vithtn the �,oof,nemellt SystE!!JI'S 
pr--og raii!J. 

About �!.,200 ,0011 ar the:Se fuJtdl5 ar-e for und�·rS;hnd'f ng b�$ � c at orn1 r.
pfb;s1'C.$ J:}roCes.ses that <:.·ont�o 1 phs a beMv iior and that ta b€ 
12-c:<p1 o1ted f<J,r phsma di .ag nost1e purpo s  es,. Thi 5o researcll us e:S p.h-s111! 
rlev h:re� such> as. the THT tohmil t, an<l otber fac i H ties _s,ucfl a.!) 1-o� 
lell'e 1"9.)' ion bea11:s; acUJ1 �rators. and I uer drli/Qp'll 11 ght 5 ou rc@!Si. I, 
F'\" �98? thh effort will be directed illt 'improved unde�tan<Hog of 
t:O<l n rs. ut.ns betw-een· e l ectrc:m:s �nd 1 pur1t,Y 1ons. Oetai 1 €d e:.cperi t!�ts 
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The r�t1oBs suhcateqory of tne Adv�n�Qd Fus�o� concepts. budget 

,� hbor9t:or1 

und s !. re "'o be used in the r.e� to� ol.Til� k 

(4] 

on electron-ion collls1oq5 h�ve just rec�ntly become �ossibl� a�d 
r�u i re revisions of previously �sed c:alcu1H1a s. 

r'l' l9BS 

at1onal MF£ Computer ffet�rk • • • • • • • • $17 .,8()4 

FY 19BJ.i 

The t�ation111i Ha !)net1 c: Fusion [lle rgy Compuur Neh·o rk prowide5 

H 1987 

.$18 085 

larg�5 and meaium-scale s�1entfffc: rac111tfes For enttr� 
magnetic fusf o� �nergy program. T � cent r and the network h�Y@ 
cont1 u!d to pl�y � Lrutial rolo 1n the of the fusi� 

in the United States. The network p��v1des a��e�s ·1or the 
rus1on co�muBity, bot� tn�Gr� 1ca1 and experimental. to f rst· 

chs.s comD"J ing. dl!.t.t ll.nal)'S h .arnd rnodeli11 g hcllliLfe>. ihP 11et lilor� 
an� the centet hav� served as a model or many N�tjo�a1 Sc1ePce 
Fou�dat 1 on pi"Qj eons to prov 1 de SllpE!f'COF'IPULef access for unhers1 ty 
researche :s. 

The ��tianal Ma�neLtc FYs1on £ne rgy twork consf$ts of the 
Magnet 1 c F'Y s ion [nergy Com put elf CeBter ECC) loc.ated n La"W'renc.a 
Liver or� t�atiMa1 Laboratory in livermore"' Ca1 Horni .a • il nd � number 
of sm11.1le scientific ctlmputer'S !it ot.her loc.ations cllflnected by tl 

munications network wh1cn 1ncludes s�tell1te 11nts and le.ased lard 
lflne!. in1s network pro�1des the flexi�111ty to �tc.b Lhe communica ­
tions pow,eor at it s t te to he 1 oad at tht site, t us avof d1ng bottle· 

ec: k s a:nd UM c::cs.sa r}' costs. To s.1�rv i ee 'the c;ornplJti r.g needs o the 
agn�tic fusion progran the KFECC 1n�1Udes a Cray 1, a Cray lS and� 

Cray 2. tho Cr.aj 2 computer is over f�ur t1m�s as po r ul as the 
Cray lS and has s1gni Jcantly ar.eliorated �he Cdpa�lty p a the 
fl1FECC. t� .tdd iLion, th� 2 .has i!ln edreme 1 y 1 a rge memory w 1c: h 
ma.kes fea sible more thrf!a-dfii'IOI)S1onal �ompLI�iJltions thn 
possiblJe on ea r1l fter machfnes., I deed, w1th1rl thO rkst throe months 
after ins.tal1ation of tile Cr�y 2 obll!m$ 1\!ld be n sol ved w 1c1l were 
not po-s.5ible on earl1ie r puters. 

Thn budget requtst-s an •nc:roas� of Sl �B63.000 o.,.cr the F'"Y 1986 
oudgot. Theso �nds will bQ u�Qd to rcsto�a the User SQrv1c� C�nt9� 
to a 1 e·,-e1 at '""� t c.h the)' c.a n effect1Y e 1 y suopor thoiII" locill I u'S4}rS ,. tocovPr c of 1 ivi l nereilises. at the NHFECC and o 1 nit 1 �te e� 1 eu.$eto of disk stor�ge which is rPqr.rired to support
the mature usage of tn� Cray 2 compiJtl!r. 

3�1?0 5;1519 4.500 
�n eq�1pm�nt budg@t of Sl�OOD,OOO is raques �d tn support of �he RFP �OF 
1project. The fll'ld� 'Wil1 be- used in p.Jrthl payment for ccquh1 ion ot he 
pow�r supply syst� f eluding� motor-ganoritor rlywheel, power c.o�¥e�ers 
and space prepara t 1 Or:l. 

r�searc� op 
fn�l S70C,OOO for general hbor-uo--y c!lnd data iliCCll�i.sitton equ1pm�nt forex;p�r1 L e al s. 

Sloo�000 of capi tilll eq u1 prnen
impro�o�e ent tes.t.s. 5485�000 is to b& used for 'l)enera1 research eqltip ent.
tPrt mil r� 1 y in �iagnost1c dQ"O 1 op;;enlt (.$2-50,000) and a"t i'f:{T {.S100,000). 
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p r-ed 1 (! t1 ve 
confine 

The Sufi of $215,000 ·h reque�e�d to procure: repl.acec!:! I pa�u a"d so1:1e of 
the eq11l pmcnt re:qui red t.o ma.int.a1tt the n-etwork. all'ld the Us:&r Servirc.e 
tenters, 

F''t J98S 

n . Col'll r1 nem!lllt ems ....... � .d. ... u . .........d.d... � .$2�1 , HJ s. 

�. Operating �pens�s • . .  � · · ••••·· �· · · · · ·  · · · · ·  206,395 

F'f 1967 
RQ 

�£03,179 $184.600 

100,6-50 rn ,�a 

ihe Co11finement System! sub prognm :si upports the Mll.gna.t1c. Fusi an p f'()g ra 1 s 

gD"il1 bY' r k.t 1'19 on t'WO of the fo11.1r key tee hn1 c.a1 1 ss 1.1e5o-- the deve 1 op en t �·f 
m flgnot1� .coJlfill·ernent syst em'S � M explor�tf oJJ of 'the scient1fi c. pll"i nc T­

p·l es go\•erJJfng th.e bli!Mv�otr ar b'urn1 n� plasma, The Cdcl'lftn ont Systems 
subprogram contr1bYte5 to tme �esolut1o� of the forme� l$$Ue by �onducti 
ex:periment s to d.eve-1 op a sc 'i ut1 f ic undershml r.ng of M !Jtl t llEtratIJre, 

ocll hi Dl'll·ess pl asnas.. It c:ontr"1bliUS. to ·tt:Je l.atter 'issue lby operating 
st�te-of-tne-art rese�rth de�tee� n�ed�d t� identify the condition� 
req�Jt rC11 for i�nH:ioPl a�d to pre·pare for u burtll pl,asma �XI)CII"imcnt. 

The tck�m4k, tMe ste1larator1 and the tand�m m1rtor magn�tic confinenent 
conc;:ep s llta�ve ;progressed to the sti!4Je of to ig11 tempe�rllt.LJre 'tes.ts 
of plas a physi�s pri"�iples� Of these� the tGkama �nd stellar��cr are 
c1.os.e1y f'lt!:!hted toroidal sys.tcQms. Tt.e tllmd�IA m1 r"c"C)r h a linear S.!fU m. 
�lth�gh the coafi nement phy�i�� of tnese two classes of �onfi rnement 
syst e 5: i.s d1 He rent,. m �'U' of t'lte ba 5o f �; ph sma phenOt:l!ena ha'l'e c.ommon el e· 
meqts. ln a&d1tion, ant th�Qr�t1�a1 and �xper1mental te��niques �nd muth 
techrto I Oogy ate. t1 pp 1 i' ci!lb le to bo,th. Bot.h toro 'tida 1 g Dd 1111ear magne-t 1 e 
confinement SY5te 5 �re ro� fng gooa tec�n1cal progress. Hcw�ver, to accom­
modate pN!s@nt. f1 sc,a l con·stra i nts :t further resea:r-c.h 011 taooen m 1 r ror� 1s 
bil1 ng deftt'!!i·red 1n order t.o rnilint,ain a strcn9J, fi:lcused .Of01id.!1 p-rogram. 

l he ConfInement Sy:!it·em 5 5 ubpro \lr.Q'III will resolYo U'lc f1 rst �e:y t�ch�1u � 
h!i ue by i n"Ve� t i gat. i 1'19 the J)l'lysh:s of to.rui d.al $J' s.te s in order to gil in the 

$dentf 1 c LJnd a rs.hnd ing that wi 11 make tfte ctw1 ce o aC'l .! t t rae­
ent oonfigu�ation possible. S1ne9 t � t�tam�l concept h�s 

advanced to the poohtt 'PihBTtl 1 t can serve as the veh ii c 1e for t.ho ll�Jlll O•Fill� I 0111 
of tn� sciientif'lic pr1oc1pl �� gowern1ing the .l)eh,avior of B llYrFi1 ng plas.m.u. .  
Tne of h�qh tenperature tokamak plasmas �rovides the scient1 1c baG1s 
for ut ii 011 of th� second !tey t.edm1 c.a1 i'5 Sill e� I!S '!Ire11. 

151,900 

The Torofda11 Conff ne�ent Sys.t s • subeT eme11t 1\'tas 'thi! re-s,Spon51di b1111:,y 
ror re�ear�h on toro1dal configurations o��ratiog with f�s1on relewa�t 
piilsma cond1 tians;. The budget. reque-st o,r· $1Sl,OOD.,DDO h Ull,29a •. ooo 
li!bowe· t lie f'( 1986 1 �e 1 and f nc.h.ril(!oS lin 1nu�a5oed M Fe rt QI1 TFTR a 111d 
thr� Adv .!inc ed To rot da1 �rogram. The re�earclt J}�cg,ra: fo1r toroi dl! 1 
£.O!lf·iga;�..-a 1on-s is pla1n�ed to resot�e .a dhcrcte 'S-et of ,b2Jslc: 
sctentifk issues.. Ttle�e i s.slles are hvestig4!'ted through exper-imellits 
011 sev�ra1 devices.. facll device is: dc5iig!1ed to address on@ or more of 
tile�e bas.i c. s.c1ent.i f f·c: iis$11.16 5 • 

H1 stor1caH;y. 1.he Wf<.flmak WillS the f1 rst mlll�net i c cot�f1gurat'iotll deY fee 
tc den�oPl st1ril:tt! IQ.O oo �onfi 11 nt of hot.. dens�a ph r;m�s; in a modera c e 
s1zed devic.e. The cknonstra t1or1 lfl'i'l s s; gn 1 f1 cavtt ehOugh to f nd kale 
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1nftU1 si.ze i!!OO ,plaSC�a pi!r.!lmeter sc.aUng 1Mol'"otl::1cn that is needed 

1 s .be 1 ns 
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that t:hfl' tokatla� h.;�d t.he potenthl to bi!ICOm! a prrac:tinul si OP1 

rll:!aetor.. fhe progress in tlti! la:st 11 year!' as support�d tii1'S 1"1t1a1 
indicatinon� Becaus� of th1s high le�el of penr formant e 1 n  �onrin1�g 
hot, �en!it! p li!Js�t.as.. dre tok am.H:. ltlas b!c [)11� t 11e fi rst ct.oi ce of the 

ity 
with h1g tmpe!l"�tur-e 

l� FY 19&6. to amaks in 

the U�S·� J�pa�. �nd the Eu�opea� �omnunit1�� �1) be opera�1ng 
wit plasma. confi n�m�nt v�ry near to reacto� req,IJi r�!"!·t'S. Further­
mOr.@, 'n H 1986 thr: i!llll.x.iliar.)l' ho.at1ng, o iFl� M"ill be advillnced to the 
po1�t �here �quinv�lent ene��Y breakeven e�per1 �nts in �deuterium 
p 1 iioSmill wi 11 b(!-9� n. Th 1s �l"'cti keven. c ondit'ion otC!H"S r.thcrl the- c.al�u­
lated rus1o� power out.put from a D�T p1�sma aq�a1s the hea�ing pa�e 
input. fhi5 i5 expected to be achi �ed i n  1987 on the TrTR 
exp�r-i me t. 

Tbe underlying physics 1n all toroid�l configur�ttons 1s sj itar e�ough
that advan�e-s Mde OIJ (lne COArigurit 11ln C:.a �ont r inb.u te to the im�rO\'E'­
rllefit of anothe,.. T BE! s te 1 I! rater •. 1 n part 1 (.U1 ar-. .Oa s· �Md·e outs. tanding 
progre5.s h Ja:pan and lles.t G�rma-ny pat"tl)' b&cau s.e 11ey hlave been i!lble 
to liSe tl1e- �Js.ics renrlts fro111 the tokllma.�. lhe R�vers.etl F1e-ld Ptnctil 
{RFiP), d1 sce�,SJsed 11'1 tho Applied Pla-sma Physi cs s.ubpr-o!Jram, has. e.,..olved 
rap f111 y be:c.au� e of the In fLI s 1on of tGkamat -de-ve 1 op� d i �'9I'IOS.t i cs • 

tedmo 1 O!rf' �11d -�hear y. lbe sptle.rarnak ( li cl o�e. re l.:�t h'e of the tok�mak 
which 1� also discussed tn the A,p1ied Pl��a P��rc� subprogram). wa$ 
di sc:ovorod by se�e-ot1 st-s .asso�;.i.ated with tbe tokama program .;�nd i.s 

act �& e�Dsr1 

tu s.1 on re-actor-. 

o t -e totama:lc c.ontept contint es to be Plll'limc.ed o.y 
proposed modinffc�tions � i ch would pfov1de sub$tantia1 p�r onma�ce 
g<��irn$. am.ak 1icrprovements. a.re tt-e1flg ·1"vest1g,t!Jt(!o4 0t11 th(!o Pr'inceton 
Be·ta EJC.!Pel"1me"t {PBX) and by propos-!d advanced conffgurations unrler 
st at the Oak R National l8bor�tory (ORHL�. GA Tee no1ogies 
[GAl, and the Tn·sti Wte af Teclinology {l'l'tT}. 

Tile searrcl'l for fmproy i n9 t lie cor.oi da1 t 011 1 gurillt 1 on by the add i t  i .on of 
t1el ic�l finelds� as i 11 the 5t·ellitrilltt�r. t-s s.ufported by the .t\dVi!!l"!�e<j 
Tor<lhlal Fl.t i 11 t_y ( ATF) at Oa� Ridge 1�t 1 ona L!lhori!ltorry and by � 
��gram �F �nterfl�ti on�l �Qllaborat1o�. The U.5�. Japafl, We�t 
G�rmany� and Spiji� collaborate very closel� on d 1 um �ized �te11�­
r.ator exp�r1me�ts, thereby. 1t �ossible �o explore a signiff­
cant partJOQ �t t�e large r�n!Je p�s1cs p�rameters th�t tne 

i �sues forfusion �tijdy1ng �he ��i�ntifi�interBatfanal comn 
assor;iatedl 1 �ad ingH B. also t.hephsml!ls;. 
�and1da�� fo� a r@actor c:o�finnement conc!pt. 

under stuGy. £ach of these resea�h effortjnow 
tributes 1Underst�ndln9 requ1r� fort� deYel�pment or�co 

pr-.a'tf cal 

The potential 

stella�ator c�n produce� 

Scientiffc fs�uC>s .as.socinillted w1th a burB1 9 phsn<J li!N: bei!lg a:dch·�s:�ed 
bJI t� C!lord.innarted prog1rams of tonfinemem: ex�er-im�n::s: in several 

experirn pro v1 dl n'!JI the 

of� bllrni Ag �lasma Sub�equent 1nform�tfon 
oJux"i 1 ii!iry �ating te<:hl'ltqul!'s. iiifld i purfty co�trol 

v.a1 u �b1-e h tt.e des i gn of a burn 1 ng p 1 t.ll!im.:� e:xpe r-ilrnen 

Mfli c hco11nt r'i e-s. The ke,>• U.S. m !i TFTR 1 1 s.rnt 

for t�e d@S�9� �xp�ri�ent� 
�:hat wi 1 Ton be 

obt�ined from the �o1nt European Torus (J�T} and the Japane�e JT-60
tok�mak t�ro��h progr- of 1ntll:!rnationa1 collaboration on large

In rY 19S7. under a U.S*/Japan agreemenlt , t� D·Iii-0
will ti:Jeg i A  .substan1ve experimeJrC$ lr'l D-sha.ped toil:r..ak; 

a 
to �ks. 
�xpe-r-1r.u�nt a 
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... � ; u 

1 

:snts 

, 

_wi ounts. 
i11dtlit10ni!ll 

et 

p1a:s. a t.o ipwestigillte stable operat1M 'IIIIth b!:!tt�rr-lll'lagl'letic field 
ut111latio� (bet�). Tnts 1s � key is�ue in the sfZE amd co�t of� 

burn1 ng pla1rna Qxpt:!r1rnenit� Also of interest fa� bdrn1 ng phSOtili 
II!)Iper1 rJelll'ts is the ph,)' s i (.:S of .ash remov a1 alld tmpurity c.ont ro 1 wh1 cJh 
is, being �tudi-ed l:.hi'OI.Igh 1AtrerniilitiORi:�1 c.ol hht;JNtiOM ol!ln tne TI:,;TOR 
(��t Germamy). ASOE�-Upg�ade (West S�nu�ny}. ��d TORE-SUPRA �France) 
tolr;�all::s:. 

The fo 11 ott.•1ng :s a �urma ry of the b11dget req QE!'$t for the fotu· Toro fdla1 
Conf���mt Systems oparatin� c�tegor1es� 

n 1985 

Tok.(U)..3 k F us1 on Test R�actor, •••. u • •• P 4 , 2 SIS 

FY 19815 

�67,£t7' 

Th"l> budyet: 5Lipport Ut� opc-rat1on of TFlR� inch.tding the 
prepar-ation forr us1 ng, ion ttJdotrom t�io ftequor'le,v h�at l�g to 
lbroacdell the range of phsm.o l)fir.fill1e-ter'.! th9 machh1.e �ti!n produ"e• rt 
'Wl H corrt 1 r1u� pr�p111�.a t1 Ort for lf'l' 1989 tritiurn oper,U.i 011� + 1'111 
F� 19S7 lfTR w111 nawe all of Jt� swbsyst s op�it1ng at ful l  
cap11bf1it1es. f�cl ucli ng tile reli�ble openrtioo of the long pulse 
�utral be� ton �ourccs. The near t&� objectives of the TFlR 
progr-iU!I .are to s.tudJ' tne billsiic proper-ties of M�Jt t�FWra·ture,. hig.h 
den:s1ty h,y'(Jrogen, aM deuter1 urn J)las ijj5. fn f'l' 1'987 •. TFTR ·h e�p�?t.ted 
to a�hieve pla� br��keven cond�t1o�s. the eond�t1on �nde whicn a 
D-T p hSDiiJ wou I dl generate :pgwer eq u.a1 to the all X 1l'i Ary ii nput poton:!t. 
Urtder!lit.ilfltl111ig the f't�nd ntal me(.han1 $1J1S .g-overni·r.Jg tbt- beh�vior of 
pHisntU at brea.k.even tllndiitio11s ( hi�l't temperat'UN!S: Md hiqh dett!;1-· 
t1es ) w1 H b · o1 v1t.a1l pcrtaf!ce fn dcs19n�ng a suceess.fu1 burning
p] a sma eX,pe r1moGt or a futur·!! toroid a1 J4!-v"l c: e � In F'f H87 ma 
F'l' 1988,. TFTR., in �;onj unct i Qfl 'i'li tl\1 the ott!er hlf"'ge !l:o \:ana k e:w:rperi-

illl the �r1d"' Wl 11 pro\•id i! Vii!llJ.able oppll'rtuo1ty to pro thC! 
ph�s1cs of ��Tl confined� �tgh temp�r&ture pl��ma�. follo�ing tbe 
!.Lie t;&S S; rul Ope.r.iit i01'1 ilit tit(! brei!ilteven 1 eve 1 through FY E 988 I mR is 
sc;.hed 11 a ed to perfnm detJJter i 1.111- t ri thm ll:W:per imef!lts 1 n F'l' 1989. In 
tt!es.e expert1me'!ts.. TFTR is xpc�ted to 1n11.ke poss1 bl � t:rte ff r-st 
j nvost. igat 1 ons or Ut� off�ct� Qf id phlll part1c1 e� on toro fda1 phsma
c:odinef!le�tt and st.ab111t,:; .• 

At litH, follo�111g the (:Offiplct1o of ex,per'ilt�nts on the ltlcator c 
devi c:e �t a te� or pitY51 c:1 s ts w111 co lllllboril te on the TFU !2'X.p&r1 � 

mcmt. ht FY l987 •. Tfl1R 11 b� produc1 ng copiolls of e:w:per1-
merrul data, llltd t�e 5C.1ent1$t5 frmt M l!l'itl e��;p�ite 
tl!te .analysh of this da.ta and enihiiiJJ.:e the effidency of tha lffR 
porll)9ram. 

rt�oe bi!Se torGMal pf'Oglrarn prcvicle:S Sll,lip�rt ror e:w:pe-rfmenta� resear'h 
and l:lperati D1li of th.e c.·onvcnlt' 1 onr11 i tokllmak conff t'lerneflt t:l'.ll.p�r j ent s 
for t�B d �'��"' 1 GJDien·t Of i prl)ll �d ope rat 1 Ofl.!l l too B and techniques .• 

T�js 1nr:.h.td.a� the '001Jble.t H 1-l'l ind �U'PPrJ.rt of sav�ra\ con;:.bvri!!th� 
effort� on fore1�� e�per1m��ta1 �chines. Jn �y 1987 a� 6A 
f•OC:.hnolog1e�, loc." ttrrs bwdglllt w111 Supp�P"t the op.er,3:t1on of 
D�U f-ll to ex.teoo the ex.perin:ent:al Dperat1ng poar.'lm�ter:s of tMs 
fa c i T 1tj,. Tilte najor obj he 'lll'i 11 be to e:w:p 1 o 1"\e t tru:a H tt5 D'r h1-gh 
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ned, 

operation , 
l o ng 

Program 

Reg. , 

� o w-i ll� 
�signed 

o&n$ities pl� pla�m� 

ot �thysic:\sts rron the U.NL fol lolll'ing the 

complet1on �f the TI(� U�rade �xporiments. 

Thi:! o-UI-D fa!c11ity 1!; aho 1!11 irnport.!J�At par� of the 1J.S .. -J.ap�T1 

ment. 
E�ergy {DCE) to 

F� 1 �as. 
00111bl.et lll·D research pi"''gll"iffi., 

atDet� operation+ Limi�ed to �ydrogen Qpe��t1on, the ntg,h ene�gy
Oouol�t lll�D Mlll pr�duce

. 
rusion re17v«n 

par�tl!!iS. to pro.,'ide i fomat1on on the ;)hyslCS of .b�rmng pl.aiiS!ls. 

The ph.y s.'i (:.5 effort on D- I U -D wi11 be s·t ':e�'�9t hened m FY 1987 by 
col l ilbori!!iti on with ill te 

t nt.e r-n at1onaJl col hC..oration for r�escarch fusion �111ergy dB't'&lo:P· 
A �o11Qhoration 49r��ent between the Japan Atomic £nergy 

R�SQarcn ln5titute {JAERl) and the D�partment o 
�joint �s�ar'h �r�gram on Dalll-D will CORt1o�� thrcugh 

Japanes-e s:C'f f!!fl t 1 sts will fJ artiC'i pate d I recU,y 1 n the 

T�e FV I9a7 p\ans for the B!se ioro1dGl PNOg�am refle�t � groM1ng 
6omnitment to tnt r��tionaT �ollaborat1on� 6specially f� t e areas 
of plaSma fue1 i ng. partide control. 1rt heaUni], and st!!'Cirl)'-stat!2' 
opei�tion fn tor�idal 'onf1gurations� Th� Europaan and Japane�e 
progr�s have totamaks thac are ei the r BpeT�t1ona1 or are in the 
procres.� of bei l'lQ 1 nstoll n It'd wl'r1el'l h.a ..,e 1 ong puBeo hea e 1 ng a rrd pl.a�s� 
c�r'ltro1 s_yst�ms t"at n:ake them attract w� fo1, tM i'IIYes.t�gations of 
th�se 1���es. Des'ign and und�rstanding of e1ther a 
sbo rt pul�e ignited plasm� or a puls� e�peri ent�1 test r�a�tor 
VIi 1 1  benefit rren an 11l,r'f!·astl1 t.mder5hndi ng '(:;f il:qluri ty co.ntr-ol otnd 
particle hard�iag ssuQS. Tt�s� de�ice� 1nelude TE�TOR �nd ASDEX­
Upgrade 1n t� federal Repub11c of 6��D�. TORE SUP� in Fra�c I 

a�d JET in E�gl�nd. S�fentist5 from PPPL, HIT, ORa, 6A, S�ndi� and 
Unher!.ily of C.!!l Horr11a , tos Ange 1 cs (UClA) wi 1'1 �rt i ci 1'141 t 1n 
these inter�atfonal �Gtivities. 

Mvillnc�.:t Toro i t1;;1 u .i. • . .  • • •• US. 239 

n 1986 

U2,148 

FY 19-87 
st. 

$27 I Hil 

lhe Adwan�ed T�roida\ Pr09ram supports e�periments d�stgned to st�dy
improvemEnt$ to tne conYentlo�al t�roidal config�r�tion� Jli$ 
inclllde"S the first full .Yi!!llr or operat1on of thi' AdYallced Taroida'l 
he f 11 ty �nd tlie Pr i neeton Betc. Expl!!'r i men t. The ED�h!:!. 1 s of tile· 
Ad'tar.�c� Jor-o1da1 Fac111ty [ATf) at. Or.d: Ridge Ni!tional L�:�boritory
'111111 00 Gn tmd,er$ t and 111'1 !il the physic:s of tor-oidal sy sterns tMt u�e 
external hal fc:dli "''tnd1ngs: (stellar.ator�) ri!it her than � cutTei'Lt 
f 111 1: e p1 asmil1 to .;;re� till the conff nillQ llt(l !iJnet u fi·e1 d � lllf 
i5 �o create a wid@ range of a9n�t1c �omttnem�nt ggo-
metries wh1 ch aro comp 1 �e nta ry to ste 1r1a rator e x:pe rinents. in 
Germ�ny ��d Japan. The m�in objeet1ve is to deCf!!rm1ne the ma�t uo 
bet� �h�t can be obta1ned� o��nstr�ting that a hi�h beta itella. 

geometry e.ll.1 'St.S 'NOtl 1 d be �; gn 1 F tc.a.nt beea 1,1se t� ste llarii'toll" 
1ntr1n$lt:�11}' a steady stnc toro�da.l fus1oo eoP1f1(1ur"ation. 

tn1s tn.JdgQt lil'1 [I support tbe iflfth1 operqti(}n of the 
Beta �xperime�t Upgrade (�BX-U). The PBX b�s ��onstr�t@d 

�ta �chi�ved yet in a tok���k usf�� a shaP€d pla�m� 
An upgrade cf thts de� irce trill be carried o�t In 

This w11T d11GK th� �xp]oration of the reg1m�� Lhdt 
allow even hfgher beta op�rat1o�. Ae�ievem�nt �f 

on 

c��d�ct 

rator 
liS 

At WPL,. 
Pr1��eton 
tbe h1g�e�t 
conf1gur!t1on. 
FY 1585-1987. 
theoretically 
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budge_ 
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-�,�nda­
loC:(-U 

ese 

toos.e M gil yall.i!e s. of beta cou � d 1 ead to t1 si gn 1 f cant Improve-ment 1 n 
tlhe pe,rfo rman�;e of the t'll� ilm �k. c.ontept. Th i s. 1 n turn I co_, 1 d 1e�d 

to a hi!llh po'l(er den�tty t--()kam�k l'lel!Gtor c.oril!'. This budget: will .a,lso 
!iuppcrt acl vanead phys1 cs s:t.ud 1 es of comp.a:ct,. igh f f e 1cf g 1t t o11, 
d@<l/t ces at Wfl'IL. further t.o � ililll ;;��k ode 1T 119' stud 1 es at PPPL. anh an,c.ed 
toroida.] ·s,tuaie-s at �IT. 1!100 f nilt1 al ph,)'s1cs studht:s ot cngineeri�g 
test reactor C:ol'lcepts lit U.Nt Oi� an htte,rll!at1CJ!)�1 fu-sio11 faci1 ity in 
s.uppotrt or the Pr;esiclent"!ii i nitiat'ive. 

Device f,abritationl .... �. � . . .. U2,22S 

f" 1966 

$14..495 

FY l9S7 

H�Sl9 

Th1!i wtll �uppoft the mod1f1eat1on and upgrade of existing 
dov1 ces to 111tlonc:e ti'.ei r c.ap-a:b i I it:'i e-s to furlller re s.e.12Jf'C:h In arell!i 
51Ugges. ted by Uleo ry anc:t previous ex.per1memt s. .• 

itt. Pl'iPl,. tne I!Jpg rad 1 ng of Pil� t.o PB:>: -u � 'Mtlii c.h beogi 11s i 11 n 1900 I 

wi 1·1 be COG!p,l eted 1 n F 1987. 

Th� ATf facility �t C��L ��11 � comp1�ted tn th� f1rst quarter of 
FY 987,. At &A, preeLl r.M.emt err t:be 1or19 p-Lil s e i oo 5-ourc.es wiill b� 
1cmplotDd. 8c<ilm11ne modH'i��tion!j; to �cc;:crmodate the new .sour"C:t!!S: 
W111 be C.CKIIP 1 eted f n IFY l9fl8. 

{2} H'irror Cot11fi neml:!ll'lt Sy'Stenrs • • • • .. • • Si$1985 41 � 14.S 25�100 

li ne!!lr t�n4em mii rror repres ePlts oru: of the tlftQ bas. i c. mi!lgneti c 
conlfinan.elilt colllfi gu rat 1 ons !Miic II llas been s.hOIIifl to ct�n f1 ne p 1 itSrM'S Gt 
1'bs1 on iiiH:eN!s t. Tlte n��et i:!pprop r1 at� step for the taoo�Efl'1 ir r-or 
program wo�ld be the prep�ratian for operatipn of the large sc�ti g 
experi ent, KFTF-B+ Ho�ver, �cogn1t1on tn�t tne 1ncre�stng 
strtngenct�s 1n tne r�eral �ud9at w1T1 not sup��rt the o�iginally 
phnned operatlilll'!l c.o$h f.cr 11HF�·B hiils led to a dedstCICl to fo.-c.r;r:S tile 
u.s.. fu!;;iml e-ffort: orn the t oro1 di1 1 pf'lllgr.am. As " t"es.ult. tl'le �FTf-B 
·fC!-c:H1ty wHl be 1110thballed. Since there 1s 1 rror researcll abroad I 

an appro�ri ate step h to �tll'"k toward an ·internaticmal .:::ons.en5ous ?O 
the be!it use of 1: he MFTF- B l'"8!c f11 cy 1n the ov-er&� 11 �r1 d prog rn, 
Flilture operat.1on of the· foc.ility h; u tnterr�at1onal conte-xt night b@ 
one outc.o� of such a ,plannitmg activity. By early F'r i%7. the 
neJ\t.al pbysfc$ Of ta.ndem mfrro�s will have bee11 tested an and 

AAA and work on t two dev1 ces, •r�11_1 be c:ikr.pleted. Mo!.t of thl!l 
specialized persc�n�l and mato�1�1 rfr�ourcos of th�so programs will 
t1 en be Dippl � ed to S;u pport 'ing the- tonitda 1 confii rnement SJ$tens.,. 
Dur1n9 the rsn�imder of Ff 1�87 only the swall explorator� Ph�edrus 
device at tl'le Un1v&rsfty otf' lofhc:oRs1n will � oporatod In tne u.·s. 
Col hbcrat:ion wi ttl th Ji!ip,a,ne5e i rror proQT wi 11 tM:l cont'h1ued in 
lr'f{ 1987 I 

31 '7!5 3 10,.700 

Of the requested! f1,mds. , a11 �llll;ll,lllt of $1.,6{10�000 wi 11 be used for th� 
la�t y-e4r of Ph�edru� operation and tn continue the co�]abor�tioQ 

with tile Ja.pallese at a Jevel of $r500,Dim. Tht;! t@!nlliind@t 
(SS,,501J';.OOO) �n 1 be used to br11!19 th11 lMX-u and TARA cx�r-1m&llt'S to 
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sto r a ge 
lechnnlog i e s, 
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s.uripragra 

fus•o 

pne_ 

,. 

C"P 1 

a loQiCal c�ncl�s1o�. Fut�re op�rat1o� of MFTF-S w111 awai� t�e 
!vailab111ty of funds. and possible international '-OllQ.bor"�tfoe. 

rY 1987 

•• 1 ... , , 1 • 

F'f 19815 

E BT R��ea r.c:h ions • 

R@Sea rc.h o�era i or:. support 

Mirror" Fu�ton T�st 

c 

• .• S 988 s 0 D 

an the EBT conc.eJ:tt •;,�a:;; tern natcd 1 n 
F\' 1985. 

20�999 l5139S 15,000 

TP!e und·ing requested for fY 19S7 pro\lides for closeout ot' c11rraat 
fabricat1on 4ct1vit1es and mothball��g of th� �FTF-B de�·ce. F�ture 
opc-ri11ti on of tttis fac:il i ll'i'i Tl await tthe ili'l'allabilfty of 'funds and 
pois1b1e international collabarilltion. 

B. .!II Eq!J 1 piOOi'l t. . . . • . . • . • . . • . • . • . . . . • . . • 15 I 400 71100 

(1} Toro1dal ConfiRement Systems++••···�· !0.,45{1 7,100 

T�e budg,et reque�t of �7.1MIOOD for caj) t.!!l e:q11fp!IPnt funtt!io prQ'I'1!1es 
for oogo1 r.g r&qui romo�tos for po'JIIe r !ioUPPlies� di!lgrtosUc: iri'S t rumen ts � 
v�CU!,ffl systems:i data \l!t:;:qufs1 t1on �nd an:i;lil)'$h �y�tems, and 
miscellaneous te5t and a�al)s1� �qu �me�t. 

Of th& tDt�1 capital equ1pment f�nds, S3��n�ooo 1s �e�ue�ted ror lFTR 
i!lt PPPL for i1l .-obot a� c;� ca11 'i p ulator req111 rt!d foil' 11m i·t C!d D-T 
opt!<t21t1·onl d a.gnosth: LnstrumentaJt1on, sfli.elding blocks fo� diagnos­
t1c'S, •ia.�uw systems, al\d dilta acqui'5ttion 'e.quiprnent inr;:lllld'ing mil!ss 

oeYices; !1�600.000 is requested for D-1[1·0 at GA 
Inc� for po�er sy�L� ��tch��, � d�td analysis 

tomputer. di�gllOStic equ1pment. d�t� acqu1s1t�o� and control h�rdwar�� 
ana cr;retgen.1c sy'i.tem.-s; tl �sao ,OOQJ 1-s req1.1est,ed for 1\Tf at IJIUtl f�r 
wa.cuum I!IWIP•S. 11 nd v.!ll ve!> , d<dltll -!t::qu 1sit i oo eq111 pn�nt + and d 1 a.gn O'S th: s 
instrumentation 1;,.c. lltd1 ng s�ec trCf.le tcrs , 1.a 5 e r-s • ancr 1 nfr,a red det�c­
tfl)rs i and S 5.00 1 0�0 1 s rP.qu·e.st ed for NX at JI1PPL far e l •e ctroni c con-· 
ponent$, v!cuum sy�tens. �nd df��AO�t1cs l�rd�re. 

Conf 1 neme,llt Sy'S temli • • • • • • • • 

FY 1987. 

a11d 

On �1 rror . * • 

No funds at� requested for 

• • • • • •  "' •••• ••• • •  .• • • 73,QOO 52,400 

Tl\fs. s.ubpr·o�:rilr.� pt>O'I'1des for the dl!v·l!' 1 oplll!!nc of tl'l� t�chilD1 ctg ie!i l'l.f'ed etll for 
fusion e�periments �Rd for desi� and &ll�lysis of fusiafl systeos. Elemen�s in 
thf Si suppl)rt re-searciJl on all four �jar tt!cfin1 to!Jl is�LrQ!: in thQ 
de�e 1 o'!Y".en.t of '!'flagnet1 (. us1 Qfl; the flo;:.v e 1 oprr.i!:nt of m�gnet 1 c. tol'h n'eT�nt !io)' s­
'C� s , the pttysl c.s of bur� i ng pl �sma s e:c:IJ�riment. the cteve1 Oll!lent o:' nuc I e'ilr 
technolo�t and tBe dtYalopment of m�ter1111S. 

R�ce �t progress 1r1 �he De-1/el opmen t 111nd Tech.no 1 ogy subprog.. am ar.ea hils inc l�Jded 
t.es u of 1: hree 1 ar'!J"e' s upercondluc:t f ng m.agne ts 'in ii:.he 1 nterfl ati(Ina1 Fus.ion 
Superc.onductin� Mag��t es.t Faciltty ( rSNTF); op�ration of 1!1 mult1-peJ1et 

at1c: fuel 1rdec.tor on TFTR:; suceessf'ul d·ll!i:.oAstl"a.t1on of the lorrg pulse 
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succf!oss· 
underst � n din g 

H 

$£;7.900 b7.tl59 

�$�et�c sxstem5 

neutral beGm deve1o�ent S6utce; dQYe1opment of ne• cc�ce�t& f�t eompact. high 
power R.F. �a�nc !ts tor pla� heating; 1ncreastd co"t den'� ln van!djuc ��a 
reduced acthlliUOfll mat&rta1; f�r!i.t re.SLJ1U or stea-d.v-stat·e eros;hm arid depost­
t1on materh 15. c"'anges us t ng too Ph� Int�rl!lct1 ve· SLI:tfillc@ a.l!lll Campo11ents 
E;x pe rimenrtal Sy o;tm (PI SC£S); des.ign s. tudi e� oF 11'1 e xpens he copper rna;g,net 
ign1t1()!11 devices;: and dlef1n1UOI' or lfiiU<!l&�f" tec.llno1D9Y test1 !J 'l�cds from tile 
Fi ness e· st IJdy. 

The 
ar-e ·focuserl 011 cr it I c:a1 hsue !l.. Progr -

FY Hl86 

DeveloJD-ent ilr'ld TecJtoo1o.ty' budget d�crease-s by $81989,000 in FV ��-87. 
Pr"'gr-;}m la'fforts; :tm� most tech111ol Q!D' 
in t� �reas of P1a� T!chnolog1es and Fusio� Technolcgies �re 1 portant to 
th� ul perfo�nce of fu s.i1on sc1enHt'tc f.t�per1me11ts e�nd are k:�zy to 

t�e potenti�1 oF rus1GR s��tems to provide energy� Fus1on �StQmS 
Anilllysis w1 cont 1m.to thC!' axplorati!oo of SIJIJ11 copper agr�et macll1n� desigJJs 
for igniti o.n e;.:pe riment-s lmd rtud t e'! 1 n support of the P'r-e�ident. ' s. inter-
liiU 1 on m 1 fus1 orr� 1 n� t fat-;! ve. Ex ht fng intern !it Hma 1 cocpeltll t1ve c:·omnHml!nts 
will b� fully mt!t. 

" FY 1.985 
A. Operiliting [xpenSe.S.,.� ..... ·u•n• • • · · · • ···• · 

( 0 Plasma ecllno1ogte�.� ....... . , .  .. 28,446 22,6]2 19 �72il u..... 

The FY ]Q87 bud�et fo Pla�ma teehn�1og1es wfl1 cont1n�e to 5uppo�t 
�rQgrams t�at address the k�y tec�nology iss�es assQciated with the 
c01pcnents and syst�mS wAfCn �r� used to magnetle�lly conrtne amd 
sustr.� n h�'!lh t-�ratu1re fus1 o.-J plasmas, but th brcC�dth i111!1d. depth 
wf1 1 necessarily be reduc.-ed. T� prCHJr,:�ms incllllde the technologies 
inlot'Ohed in mgnreuu. pl�!im;! :M!ll'tih1J.. �Jld pl iti$TDil fueling. T� 
m�gnetic� effort dev�1Qps the t�chn�1o�je5 that will en�b1e const�uc­
tion of reliable, cost-effective superconduct1ng And co�per m�gB�t� 
for producing tbe n1gh nagn�t1c fields required to hold ana co�f1ne 
llot f�:�s.ion ph5lliiiS. Tille p1 asm.a JJe�t1 ng �11d fueHI!l!J efforts develop 
the til'!! I': mo1 .ooi en; ar1d c-onponru!!t s to J1f!at and s LISle iD p 1 a soas rot 
cur remt i)!11d futr:� re fu!S i ·Or:J e>:�eriment!i. 

The Plasua TedlmD1CJogi@'S develo�mt flrforts na"'a bonn ruttriW!1J' 
J!lroOd!lr;tiv·e, re5;ulting if,j :significant ter;hrwolcw spinGffs that �ave 
... e�c�@!d till!! CCt1/nE!'reh1 s.ta:te. Tne Ph.soa TeehnoBiog1es lprogr-.flms: .also 
p�vide ve�y fertlle gro�no for �f�e�t1ve, 

a 
�ost �a¥i"9 internatio��l 

efforts,. The rrA Ur·ge C01 l las k � �jor hiternlllt. �OM 1 eoff"o·rt 011 
.maJtul'a::.t�tr1tng ali'ld tC!st1ng hrgc supar.conduct1 g ma.9nc-t& contfnucs. 
Subs.tantia1 cooperaUve effort,s a.re il1 so uiHilerWilY in high ""'ield .su�r-
CORdliC.tOI'S� 10111 t�rat.urre materials. test.1ng1 tleutra1 be ll!nd RF 
ileating techno�o9.)', and pellet fueling. 

The bud !JC'3 t. f"etjiJ4:!!$'L Po..r K&.gnetiCS Sy s, tern� iS $10 �270, 000. 0\te I" a 1 1 , 
the ma Qmet. i c.s; effort is 1ewe� than FY 1985 b c. au s e th eomp·1et 1 on o:f 
t.tle hist U+S., 8 T�ll!l hrge toil fn F'l 1985 and tlhe con co"tr"ct 
c1 os ea11t a,nd a one-time State ta)( IPilYfllent 1 FV 1985, 111 F'Y l9a7, 
·test i 11g of the s. i' :-;-coil array f � the I nt er.nationa1 h s.i0111 
suporconduet h1g1 Milg�et Til!!it Fllr:11�ty (lFStiTf) Vii lli continlle fr(llll in 
iAiti�tio� in FY 1986 mAd �11 requ1re a thresno�d ��pport level to 
rneet ·our internaUor.�al oblfg;;�tions. to operillte th& 1FSwrF t�nt11 the 
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r;.e-r 

Rj!!qL!JeSt 

A mi Dimvm test obje�t1v�s h��e been su�ce�sf�11y ac�iev�d. 

cap� b1li ty ., be � i nta i�� on the s.upe rcllnd w:.t i' ns- t�nn? 1 09)' 

effor-t �iAce- the avail.abii1ty {)f co'St effe<.tive magnet de�1 gns . 
e-ftliier for su�ercondllcting or aJ s,yst<t!''S is. a preNt�Ju1 !i �tll in 
deci !i 1011 s th8t .,,111 hili'4'e to oo maciO< ·for tho tles i i)n �nd c.on:struct1 on 

or a�y neKt s ep fusian device. 

DIJ!i g;e r: requ@>St or Pl11.s1 a 'Huati ng e1 ing t�clh..-�ques 
S9.4SO,OOO. The continued pro9re�s in e���rlmental fus1on plasma 

phy:;;i c.s is dire·c.t1y �tt.ri to tiH! .!!vat 1 ab11 i't}' ·of equi pment 
t:!leYeloped 111 ph�rna bcdtt�nQI i:.trld at:ti v1t1es duri f'9 the pdl:!t 

se¥'Hi1 years. Experi nteo �t1 on in .higher dens ! t..)' an� temper-a till re 
re�in�� �1 1 n�ee��1t�te h1�her p�r and po��1Dly h1g��r f�qyen� 
ele.c.tromillgnetic. wa:Ye sourc�S;. tril!n�miisio.n \.omponents., and I pror.o� 
pellet fue 11nig d ev 1 ce!i � r or If¥ 1987 •. this bt�dlg�t ,; 11 rna 1' nt.a in 
essen i a1 efforts 1 n t:tl.e�t'" a.;tiM 'iti e-s.,. t tne .a.1 n hg neutra1 

de��lopmon offorts will be ph�sed ou�. 

e ]�vel tMat 
providt.ls: $Upport w opera�ting experiments. Tha r'l�ga'thf!" to.... 
�ffort w1 H be l-Jhll s �d out and fus i on wi lT rc 1 y on the �.!Jc.e �fense 
Initi�tiv� (SDIJ to cower t�1s t�c�nology �ev�lopmcnt sin� 1t 1� 
n�t needed fo,,.. fu.siO'l de 1ft! 1 OJlment 1 n the Rear term. 

DevelopmeBt of radfo rre q��ncy meatfng t�chnoiG� .rill continue with 
c.ompleti on of tests o� the Ri!'<lio fr�qtJency Test Fa�iili ty (RFTF') Qf 
t campad , n f gh power 11 r!itJ n chet Mid in fti.at i on of tests on 
Tio�bl�t-riC/T� o� fo�e Supra�, DeYelopment Wilt focus on t 
wa'ts laun�hf!r· typ(!:S that s.llOM the 1110�t prOm1·se fot rt'HaMe 1 or1g 
pulse- operat i olit in higJ1 ten,perllt LJ1te burn i 1i1J1! p·lat�mo!!1 .• 

Elhect Cyd at ron Heat 1mg { ECH) of plasmas inc li't:! as.e>S tlhe shbi lit.Y 
l"'e�t ral c.o por1e11t of ECH 

syst 1s the �rot on 1n Nh1cM u.s. industry i$ the world l eade� 
ia d��@lopcelilt and ren�facture. Effo�ts f� FY 1987 will be 
�t innovative approa�hes to dev�lop1ng higher power, igher 
rrequency versions or t�P qyrotrGn. 

Th� plasm� fueling e fo rt is d1rectQd towa�d� d�veluping a t�itium 
�e 11 et 1 n j ector wh'i r;.n c:an prodIJC@ pe 11 ·et s. wi t  1'1 � &.peed greater tha11 
the 1 to 2 ki 1 caeters/second ach"iev Cl by th� t�11t1p1e shot fnjector 
for mR w1l f C.h 'llli H be pheed t n operilt ion i 111 F'f 1986 .• The �so of 
p� 1 T li!t i nj ec:to rs tt�·��t OJl'lld In the program du ri ng tne- pa·s r: two year-s 
has t!n�b 1 ed tme ex,p1 o ro11.t i O'l or h j g:h dens ii ty plllsma·s in S'ever-i l 
d�.., i ill'd l'l.fl s res.ultj!!d in st rongo-r world-w1<!@ co1 hbora U 0111 in 
fusi.art rese arc n. 

F'r 198S FY 1985 

S2'2.7.!15 

F'l' 19131 

$20.7'90 

isThe ana 

po si ti ve iGn n�utr al bQam eftoft w111 be reducerl to a 

Of ibE:;;!£1 and Af he ated p l.a:sma s • The p·r1 e 

111e objective of the Fu!i1 on Teehntl�ogie� �tegcry 'i$ to at�dre-�s tne 
criti�al tce��ology issues concerned w1th the ef ects olil sys ems 1R 
co tact wft� tnt pl�sm� and to the neutron� produced by the pla�ma� 
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F�$1on ��le�F 

In F't 1987 � t.Oe reque<Ued budgfl� for Fw s 1 on ieoclhnCJl] o� ies. will support 
th�ee �jor sub-areas: (1} Fu��on Nuele�r Techno���). (l) Fu5ion 
Ma,ter i & 1 �. and ( 3) Eovi rorment and Safety+ 

Til� oud�et requened fll FY 19{17 wi11 su,pport the overall flus.io,. 
technolog1�s effort in sele(ted areas c�rn�istent with the �gneti� 
Fus1'l)A P rogram P1 �n·. 

r� fu�10A n�cl car t�chnology budg!t req�e�t ts. $5,665,000. The 
ob.��ct.1ve of t -e Fu$iO Nucl'car Te,chnolow e1.e:%!@nt t-o ri�ve·llop the1� 
mi!J or nuc.l ear· tec.hn o I og1es need-ed fo,r I!'I'a.cU ca 1 ap:pl11;:at1 Otl. o.f 
fusion @norgy. Fusiofi nuclear tc�bnolo�y development ts one of the 
key tectmicijil Hsu�s fac1ng the magnetic fius 1on pro9rijlm, It 
addlres.:se:s fus.ton s.y5telfll! wn �eh m111.U deal tNith tine effects o1' nw-
t. &Ill'S, ·cl��;trOAagn-etk r.t�d1aUon. and a rijid'icac:Uve on,t1 �lit 
tri!Ued b-.)" ftJii en deYites. The nuclear tecl'lno1ogy e1�e.nt include 
nu�lP.�r an�1ysis met�o�� , blant�ts, an� t�itium pr�e�s1ng a� eon­
tro1 ·s.yst(!rns.. 

Att1v1t,es 1n blaAket� w11] ba 1im1ted to the roost crft1�a� 
fea 5'1 lbi1 ity f s:sues ms soc 1 aJted ,..1 th tn� a .b111 1 ty of b1 an k.eh to peer­
form t·ho1 r ultiple ful'KtiO'lS of heat. extraction t tr�t1lllll produr.::­

and radiation In FY 1987. the ost cr1tic�l jssu� 
ror b1 o 
fie 1 d s. on c.ou1ant pre!5s.u res and n Oll!i , wi 11 ba s t l.ld1 .ed expo:rii­
mentally,. �ajar questiion5 

in reactors� 

Act? v 1 t f es 1n tri ti Ull! proiX.es s.'i ng and• c.Qilt rol $yste!T!� �i 11 a<l1dres� 
the -u.s io :S<�:fety reqa,li rB�t.enb fg r reHi!ibly Jlf()C�ss i' ng., otQI'ltil i rli ng., 

c 1 earn 1 g po.tef! till 1 1 ellik<J of tr iit ge me r�ted i o Uu!• bTan-

As�·I!E:l'b ly (rsTA} .!llt LM A.1.amo5 '!!li 11 be tes.ted 1 n p f'le:parat1 Jtln for 
l1imit1ed fu11 loop Qp�ratia� 

An iJJt·egraT of ttte Fus1�n N111dei!lr- &leme"t 1s a: 
program .supports .all of tllle lllbl!)ve by prov1t111Ag tl'l«!' 
data b�ses and am�Tyt1�al �et�o�� needed tD c�nduct the n��lear 
de$i9J1 .ttJJd analysh of us1on de11kes+ For e:x�ple� a cooperatfve 
prDgr.i.IITI l!fl th tPl'l!! Japan�se tht began 1n !tY Hl85 to de·�� 1 OIJI .method'5 
for the neutroni'� of tr1t]um breedin� 
ltl"teruh 1� rr�-actors be c.ont11'1'1.1ed •. 

L� focus '"111 be� the d�t�iled �5e of exist1mg �st 
rac1 the ass@S&o;ent of various usfo� t�st faci1Hy �tions1. 
and intetrnat-1onll� <:ill hllo•rEitfon 1 n tlfle develcj:Gent 

Enw1ran nt �md 

tfle effectsoonl cool�d concepts� r�agnet.tc 

abourt the rer:;owery of trtt1um sclild 
by t·estsbreed-er i11teri,;�ls wi H be �uklr·e.s.s.ed 

ilnd s 
k�U. H• FY 1986', Sllb$ysteas of the TrH'hnn s T�t 

of TSTA 1n FY 1987. 

of test fac'i11-

fh� IEn'w'1'ro.mJellt aM S!llfoty booget request for- FY 1!'87 is .$1.400,.00tl. 
Thu; bu:dget; ;,111 !iiJIIil,POrt activ1ttE!'s to deve1Qp ?.�n understandilil� (If 
thE! em v'i ro11menta 1 !lind s :ifety c:ttncerFJ s. ant 1c1 p.ated fll p es errt. afid 
fuh.re operationa�1 ft�5oi011 1acn1 l:aes� 

https://�uklr�e.s.s.ed
https://r�agnet.tc
mailto:e1.e:%!@nt
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R.eguest 

prod � c t io111 , 
· 

InS. 
.... u. h 

,sion Syste 

[n the- aJlY 1 ronmtm'ta1 an> a� vork �i 11 c.ont-1 nue to i!J5S·ess the 
env1 ronmenta � impQ�ct!i of mil�rH'!t e fui�on energy devic��. Dll the 
'!i ety area� •1110r k wn 1 con t h't� c i1'1 the �rea:s of 't::rHh.tm '..r.!Sto 
milln ag lif!l&n t, m!gn et'!i , and the u5 e of reduc �d aet1vatf on materials to 

minimize �nvi r.onmt!ntal 1npacts of fus on. 

fusion �aterials 

The Fusion Kat.t!riah blldgl)t request for n l§H�7 1s :$13,725 •. 000. TIE 
Plil:sm� Hater1als and High lile!t Flu�: �ro9rams: pro•t'ide fol"' trithrn 
pe eation ttnd inyentory studi�s a s��dla N�tiana] �!bo�ator1e� 

(St•lL Liver'more, CA, 1n support of the project� TfTl!: tritium 
progr�.. full operat1on of �the plasmlj/mat.erials te!it fac.ility at 
St�l, Alb�Quer.que. No�, 'in S.l.ilpport of TFT1R c.oating� �rogl"'&n lir1111 the 
upg�aded RFP d�wice. �td co.nt1nued operation of t c PlSCfS fac1\ity 
ilt UC l.A. 

The p reg rl!r.l on rM i 111t 1on d it'Ga ge in nateri a 15 w1l1 11 n1 t on,o1 ng 
res a reb an reduced. tu:tivm t ron 'RC!te r1 .a1 <l. TOO scope of t 111!;; p og riim 
1s l1m1tod to criti,al materfals ror fu!1on sy&tems. i�,l�dim� 
$tructur�1 �nd bl�nt�t material�. Theory �nd modeli�g rese�rc� 1� 
U'11 YC'I'Sfities and hboratol"'ies wi 11 be :!. t�n,gt"eiled. 

Th� FC!-btllillt'y 1982: U•. S.jJapan ill!!J reemerr� on �TNS·- [ I w111 be c curp·t �t@'t1 

eli'! dev1ces. 

in FY 19S7. D1se�ss1�ns will �Atinue on J�panese s��port for pro­
�ram on high fluence m�terials radiation damage re�e�rcM 1n the FIR 
f1 ss1M N:lactors. SLWpport 1ifi 111 be mafnt;;ri P!:!d to comple-te DDdific.a,­
t.i 011 of the MF I R f is.si on re�etor r 11 ord(! r 'to redtJCI2· cos t.s. b.'f t.he 
tr�n�f�r of t e e�peri�ental program fr� the ORR to HFIR. 

FY !987 
A 1965 F� U86 

( 3) rus i o" S}''S tems An al.Yils . . . .. S.1 �, 040 SU�662 SlO,OOO• • • . • • • • • • 

The neq1.1ested biJ'd'!]et in this- area llrl 11 $upport S.Y5ter'1 d&s"!gn �tudlies. 
or e x:per fm1':!11 u1 rn�� hines 'N1 ttl. burn 1rag plllsmi!l !'i • �n evaluation of in nO­
Ya�·ve apprc3cnes to a test reactor, de$ign comcept$ for adv�ncea 
tokamak dev1eCls ror olec:trkal power t�md !5ys.tBJii!i studi'e5 
of ro'ifWS"-'11 f1@11d ·p� 

Studie5 of exp�r1menta1 dey[e;� that will be ��ed �o prQdu�e bu�1ng 
ph sma s. wi11 be the prfm-a rji QCU'S. of' rU S i o;1 Sys t Analy �1 S 1 n 
F� 19'81.. SttJd 1 es of a to tam� copper toroida1 ·fie 1 d {:(1 n s for an 
1 gn1t i on device •.wi 11 cqnt i· nue, ba:�e-dl on work pe rfOI"iiJerj in FY .1986. 
Th� Dbjecth·e fs to iidentify the most cost e1' ectho path to eompl�te 
5Uch an 1 gt'11 t1 on !lX Prl r i1M iiot .• 

A. s.!:!cond focus for tlhe F s Analysis aroa fs, de-sfgn studh!:s: 
of an 1nternational fus1o� fa��1fty in support of Lhe Pre�id�nt's 
fnft'f i!itl've for inte�rnational colhborat1GB 1n fus1ort •. This, reque5t 
i!ilso su Plll'-Or s t.he c: anp1et1 OM af � des:i gn study for a reY'ers ed r1a1 C!l 
pinch devi�e� 

Support w1 H e;ont 1 nue· for the Intern� tion�1 iok:�illl: ln'or};s hop pNiOR � 
betn9 conducted by th� [nte�nat1o�al Atomic Ener"Qy Agency (JAIA) with 
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Plalmfl'lg Projects........................... 

o-

ORru ... 

the partk1paJt1on of t UnJt SUt�s. the Soy; et I.Jnicm. Europea 
c mUll 1 ty. and Japan. 

FY 1965 

B. t�p1till I Equ I pment • • • • • • • • • • • • • • • ••••• - • .. • $ 5, HJO 

n 1996 

s. �.no 

FY !987 

$ 1,890 

The FY 1�87 IQ t� fo.r ea�it.al eq1wipment il) the £level opo�111t. 11nd 
Tcchnolo9y Sllbprogram total $],.890�000, 11 d&;re-'!s.e o1 �2.44!(),.000 from the 
FY 19�6 level� and are hig�lighted below: 

U) Plasma Technologtes • • •.• • • • • � · · � · · · · · ·  3.l86 2,309 

The cap1t�l @QU1pment r quest to s�pport Pl�sm� Technol09�es 

6-80 

a�thfiti es is S6SO,OOO, a reductton o1" $1.629.000 from 'f 1986. Ftnds 
are requested to support th& Htgh Fi�ld Test Facil1ty7 the Rf Test 
Facility, pellet 1njector developmenlM RF d volopnent. aod b� se 
technology efforts. 

(Z) rus i 011 Techno 1 og ies • • • • . • ., • •••••••••• 1,714 2.021 1. 210 

C�pital equipment fund� �re r�qu�stcd to support the &�perimental 
research programs in llll'te·d.sh. safl't.f.. ar.d nucl.ear te.:;h ,._ology wb1c 
1 nc 1 udc tlile SJl'a sm� Mi)ter1 a 1s Test he t 11 ty { PHT}, t!h@ P1 uma �rhc 
Int4!ta:ctton EJI.pe-r1men.t (P[SCES). liqwid metal t�st loop. t.dt1u 
test i ng fa4;i lii ties;o tile TriUurn Syst·ems test ll.ssemb1y (TSTA). ��J.d. for 
radlati oB facilities � th� 031 Ridge Reactor as well QS ood1fi(3tion 
tc the Hi Fl�x Isotop@ ReactQr at 0�� Ridge and for the Fast Flux 
Test Fac:H 1ty at Richland which �re aye4 tn th@. materials 
i r rad i at i � p�ogram s. 

PI. and 4S .501 

A. Operating tXpOflses • •  • • • • • • • • • • • • ••• • •  �·· ·· 12t201 

21.982 

5.52B 4,780 

A s·um S3_.776,000 is l'l:!qull':!sted to �ver t.ne proyra •s legal obJ igat1on to 
suppo rt tho sm�ll Bu5iness lnnov�tiye Rese� rch (SBIR) progr�m. The 
r4!1Tia1nd�&r is requested to support nan- Fus1on la.ndlord 1N!'s:pons.tbi 11t1es fQr 
i nventori es tJt 

B. Capitil Equipnent •• ,� · · • · ·· · · · · · · · · · · ·· · · ·  3.800 3,80] 

T�(!l FV 1987 request of 13ta2'0,000 for ca.pit.a l equ,p;;ent p�rrn 1 ts th 
purc.hue of gcl)eral py rpase eqi:Ji 1prn�nt to �upport n-on�ft�s1on specific 
1 iUldlordl resiJ'ons ibf 11 ties at ORtR-. 

3_.820 

These funds wt 11 be used to p 1 ace Ob$0let e Qr worn equipr::�ent � to.•l!! 11 as 
to provide ne• statewaf-the-art equ1pm�nt at th� laboratory. 

c. constructfoJJ............ . ............. �, • • • �. . . .  32 •.MD 1Z.653 8,2()0 

The n 1987 construct1 Dl'l budg t reqt�est of ta..20{);000 is entirely for 
gen@t·al plant projects. These frunds will support p.roj�ts at sov�ral 
l�bor�to�?e5 to meet health, s�f@ty. end �rogram at1c requi��meots a�d to 
orovide for mi��ellaneous modifications. Rddtt1on5. alt �ations. 
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e 

Ptoqr am 
loti! 1 ifTE • 

R:t:!qve�t 

d���lo� nt 

-g. 

ad�inis·rativo 

�-provement�, �u�omat-on. 

gril 

. 
1s�ues+ 

d I! 

Evaluat1o 

intra!;:over: 

re!)1ace ent.s and 1101fl-rJajOr �-,..� c.onstruction itefTIS to rJP-et prOcgrammilt1c 
�oa1s. This wfll al1l ow us to provide �ont1,u1ty o� ap�rct1onl 1 pr�v��ent 
to &tonomy. mi�oF cn��ge� in op�rat1ng methOds and ptotectto� of thQ 
Goverli e11 t' s 1 n'lif!oS lf,e nl. by p r-e'.te nt t ng e:xc.e.s s.i ve dete ria r.nien cf fati1 i­
t1�s. O·f 'the otal ftmding re-ques.tedi !7 200,000 is pro'f·fded to CRNL, 
5&0\1;01)0 t.o �PPl SWD,OOO to LL ar.d SJOO,OOO to tANL lt 1s 110ted thi!t 
�t ORNL th-e Ma !Jn-et i (. Flf sf or� �nergy progra lias the re s.pon si hi 1 ity to pro­
Y''ide fun:lil)g for all ,of t. �en�Nll p11rpos� �hfll �(!�Cis or th1 s mu1 t1-
pu tpose laoof"a tory. 

v.. 01 rec.tlofl • • • • • • • • •  -� . . . . . . . . . . . . ... . .. . • • S 4.150 
s !i! ! • , If ! ;jll �� • ��. !! •• li I!! .. ! + . ...... ., • � • • • • • • • 66 

H l966 
F'V l987 

$ 41000 
62 

Tile FY l '9�7 request for 'H,ij'!lnet i <; F 11si on Energy P.roqr-am 01 red i 011 i � .$4 ,.00(), 000 .. 
These ifurnds are l"lequir.ed to provide Fo·r 1M" 'S(IIi1JE!1 and other" cost'S as.soc1 at� 
with continuation or 62 ul l1-t1m� cqu1valents. 

The ��t�npowr base s11p-ported under tllms account prowfdu ttl� tedli11ca1 
ma�ag�e� expertise nee�ed to oirec� �nd ?dminni �te� the higbly ��ientifi� a�d 
tecllnical ri!'search and deve1oJICient progrwn rn fusion emer!JY, SUff fldivit ieS 
lne1�c: policy deval�pmont; prc�arat�on o tac�ni�all rfrsearen and 
plan�; �sses��nt of s c f  entif ]1' n�� an¢ prioritie�: d�YelQpmen �nd d�feose 
of boog�rt.� � rl!!vie·K� ev.a lua ion I aM undhlg of r.esearch proposfll s; monttod 
ev � 1 uat I on 1 and di rec.tion of 1 abo rilitory lil'O Fk and a11 oc.a t i 011 of l"'e!iOU rc.e s � 
1 mp 1 sne ta t1 on or un � ..-�r� 1 ty .ll'ld tndustf i 11.l rest!!an:h prQcgrdm!. 11� ll.li!11 I!� 
const.rLJct ior'l projects; intet�gency i!Yid internatfon12.l ii ai s,on; aJld rel i;'!lted 

and progr�m s�pport actL�jt1�s. 

Mvna9ement sue 4S � Bc reased use of office assignmemt 
of 5-!il�:::e s fee 'if i' c respol!Bsi b111t ii�.s to fie 1<JI off i eEl'S and ll'liiiJ'Or f s sf on .ass M gn.­
rre�ts to 1�bor�to�l��� hAve been tmpl1emented in recent ye �rs to �5�i�t �th 
ce t�in workload re�uirement� inv�lved l� �"ag1"g thls hig�1� t&chn1ca1 pro­

.• Th(l rc!'C�IIlt �htft 111 emphasi's !from constr cti'on to operil!tion of fusion 
ri:!sear�;h test fad l1t ties has cre·i!ited 1 nc:rea�l&l �t· 1 oi!d In �1!11'1491 ng tlle�e 

ac.1l�t1��� Increlsed plann·ng and bot� i�terliboratory ��d in er�at1onal 
c.oordinti011 are required to achiev.e &fffletlv@- ut1H z.ation of existtng major 

ui 1 H hs aEHJ 'l'u 1\d 1 ng t�source$ 'iin addres$ing major techr.i 4;41l !lrld oog1· r'l�r1ng 
Upd�ti�9 the overall progr plan and 1ndi�1duDI subprogram pi!ns to 

reflec.t a s1 g,111f1 unt r-edfree. tioJt of effort i I\ ,phys i <t.S res.a-a rd'l aJld t�ehno1 O-!lf 
d�velopne�t is �ontinu1ng. �pport or t�e �esign !nd conceptual ��r� on �n 
ignitio!\ !XJ!4!!r1m�nt and oo the. adv<mced c.oncept iJJithth s begLm 1n FY 1986 
w1111 ccntinve. 

The program is in�re�singl) 1n¥o1�ed in int�rnational collaboration. ih1� h�� 
expind frQD ,IJ sci enti fie �xc.hanye pro�ratii w1 th t Sov1�t$ to inc.lude major 
hardware �operatfon progr�$ �th J�parn �nd the Eu�op�an Comm�n1ty fnv�l��ng 
tens of mtlliarns of dQll�rs �JJnu�lly and hu dreds of scienti1�t1s .  o 
etmrent intcrnatl�nal a:ctivfties is req�1r,ed to tak.e a.d"tanUgl! of opportunities
for A� C60perativ� prcqr�ms and to avo1d duplicative work. The Office er 
fi!IS1of11 Energy su f mt�st assure that both th� c:ontl!!l'l't and thE!' bahm:c: of the 
excbangt! progri!ms are approprfat • r�gat lo!!!tions, . Atal llllt$on� 
Md Pill rti <: i pat1on , n 1ntern at iona 1 work.1 ng1 grOliJ)$ dealing� ...;th both wchn1.cal 
and ma a��ri�l a�petts of p�oj�ct� �r� �ery Qemandlng or starf ime. 



Energy Supply R�search and l)evetop;nent - Operating Expenses 
Magnetjc Fusion 

(tabular dollars in ttlousal'lds. liarrit1vl'! •atedal in whole dollars.) 

Advanced Toroidal Fac11ity ( A'n'} 
Oak Ridge +fat ional laboratory 

Total Estimated Cost (TEC}: St9.900.000 
(for Oe�ign and Construction) 



{Tilibulllr do·llar:s.) 

Fund1�g R@guir��ent 

._36� 
3�15 

pHon Ob.j 

8/A B/0 

8JI4 

IVA li/o 

�.744 SlO,lB9 
4,744 1o.3M 

lB/Jr B/o 

106 �63 

{I 

Fund� ii9 

Ave' 

15� 

Adv�nced lo�oid�l f�(1t1� (ATf)
Oa� Ri dgP. N.ati ona1l l!.albo ri!tory 

do11al"s 1n thousands. N<H"i"'athe llli)treri�l in �hol'e 

Total 
1Curnu 1 at i 'le FY 1965 Fl' 1986 fY 1987 Projed 
Prior Years Artua1 £st1matc Es.timate: 
--m;'�:--- R/A 

Fl.l t.ri caltion 

Oper�ting Expe�se� (DOE); 
Oes�gn and c�stru�t1o� S � 706 $ 803 

SubtotAl 

Relatod 

Capi t i! 1 [q1� i ,ment 951) 2'18 0 0 l,l68
Res.earch Op-era.t:ioms 6�62 0 3.14� 

Siibtotbl 1S5 � '31"1 

rota 1 Proje.;:t l 7 •.269 s 7. 636 $ 4,,89"9 $10,610 

06&cr1 ec t i't'e and J 11$ t. if1 c �t I on 

The ·BXht1 n9 .ISX·B to·kaifiak hen 1 t)' 1 s lbe1.ng moo1r1C!'d to t&s.t U€!' �hys1es o st·elldy-stat@J, h1 glh bf! a toroidal 
cDnfiguri,l.tions .. which pQitenitiiJlly Cr;tl,lld pr-ovide s.igmi ficant iJdvl!lntages for !JrDpO$� tr;u·oidal fu�ion l"'e.actors., The 
mO<Hf1C!'G device1 ATF, is. �ntended to tes·t beta Hmits. and' CJD1Hsion1ess trarnsport fn a curre t-free �te.ady-'.Sbte 
ste llcl ra tor /torrs.atroA con f 19LJf'illt fan •. 

R:ec.e>llt eXJH!!r-1 1':'1�1'1�iJ l re S'LJ I ts u.bt.a.1 ned In :st e H ar.i tors/ tors� trons I n J�ptm And G:ermuy renewed int e ren 11'1 thQ U.s. 
fn utili�ation of nelic.al windiAg� to achieve steady-�tate operation of toroid�l fu�ion rei,tQ�S. The present 
�telli!rator deYi(..;;s <��re., however, re-lath•ely small wHh Hrnltf!d C1lJIHMmell!t c:apab1ltt,:t. r\TF 1s l!nt.a.tdedl ttJ ·test 
st.ellaral!:or confim�memt .and be'ta Hmiits: at a h\!al comparabl-e wiith toka ak;:;. s.u(.h a:i lS�-B aA(f JILT. tt �ii ll be the only
major u.s. fo!l c i li ty in th� ne )(t few y�a rs: to carry out el(per-iments: on st,e ll?.J r�tors. 

https://nelic.al
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!once�t�il De�l qn •40 F'f 1982 eG ff 1Mf 

!Jement ng 

� 

IJI)D"'�ts 

,...... 
..... 
'"' 

Adva�ced Toroiidilll f,ilCi Iii ty {ATF) 
Oat Ridge Labotatory 

ota 1 Est1mated CQSt ( T�C) ! $1g, ,,900 ,000 

arrative m�terta� in whole 
i i �on 

Tile b.JS;c A.IT dll!Y.1 ce t::OI'l$ ht$ of i1l t.ell.;:a1 s.tella.ratar ni 1 set, three verti r::� 1 fie 1 d coils., II:Iil ohm � c �� t 11\g systurn .. 
tt!ild � vac.u III;!SS.e1, Magneti c col'lfi9ufat1on l'1e_x1b1Hty, largo cross. s.oc.t1on �nd good ac.ces.'!i are ir.�portant design 
cunSf de'rllt s. H w1 H ut111za a i.1 gn1f i cant part ot t.he- exht:i 11 g lS �A!. f �ci 1it i es 1 inc 1udi ng power su pp1i es � nm!l tr� l 
b ttllli sys;tCiJs., i nstrument.a ti '0111 and' cont ro 1 -sys t e s, ut. H tt t e s. d1agnos. Hcs � etc.. 

J�e ca.nc:�ptui!1 de$i'!ln was c.ondluded in n' 1983. The pertOd from FY 1983 thr0u9h FY l98fi .. Indus i"e� w� 11 be u:sed forr 
des. i g {Tit 1e I illnd U Eng1f n�r! rhr�) a.cceptiiiAce t<t1'St. � ng, p roc ll!N•ment ot t h Mc.es sa ry hard �otare, aoo ins.ta 11 at 1 on o-r theo 
l!tllrdlWll re. 

(a) 

( b, 

Schedule �f Planmed �ctiYities 

Act1 :still rt t 

P'rucur�ment 4Q F'f ]983 411 F'l' 1985 
Flli'lll1 Drrs 19" 40 F'l' 19-83 �Q FY 1986 
Fahri cat. 'ion 3fJ F'f 19a4 4Q rv 1986 
Assembll.)' 2Q F'( g,as lQ FY 1987 
St.Ditl.Up 10 n nsi 

t-lam!l and Cont1r�ctt 

A pro.ject ma!FII'llgE:!'r wo:ts ap�otntl!d us11n4J e-.x1n� ..g Mart1,,1 r�arl�tta Ellt!!rr!JY Syst�ms., Tlilc. (MMES) procedure�. Desig11 ,,..as. 
dotJe by t e MtHIES Eng 1' neer-hg Dh h ;,on. Proc l.lrelfteut will be t.illrougb � MES's Pure lu�� 1 n!J D1 v 1 '5i 1 0'1 "s. i ng �u i d(! l i mB 
iliPProved boy DOE/ ORO. Mos. t Hems ..,; 11 be IProcwred from ot1t.s tde vendors.. A 'of! s. t ruc.t �on contra't�or wi 11 do Ue 
prepiH'i!tion and construct il on 'l!fli)r us 1ng1 DOEfOilO guide tln<es� 

lit1e 1 and 11 des1gll o1 aH eo po oJJts h'lcludl�ng hel1cilil cou�t vacuuu we�s.el and struc.tura.1 snel l arE comp[eted 
ttJld C.OIIlt.rcu�ts fof' p.rocur�rnl2�ts. •ifi!te p1 aeoo. Prot.Otjpe hel i-cotl coil !ie[Jmeht ViiS fl!brtca.tedl dnd te!il:.1:!d. The 
deUYery of major c.,o 11ildudhl9 heHcal f1�1d co-rnd.uctor o!md 'Structural tee sets,� str�ctwra1 shell seyments:�o 
iUid !li11CU'IJIII yessel will be coop1eted. fiel!d assembly of t.he devic.e will be initiateD. 



prOV'e 

lh.e u�!Ulrnbly or the hd1tty and 1t5: coll'll11ssion1ng lf.•111 be c pleted. 

(e) Re�sor:l'S far ln<:rrea�e.$ i!IOO Cet.re-t\s.es. 

The 'irlrCre.!SEI 
1 da 11 fii"t 1C.!! 1 

f tbe TEC fr-Dm $19,300..000 to 
rt e ld COU :S Wf!oi"'e .:!dc1� 'to t 

19 ..900.000 is. due to tile ooded 51('-0pe 
tile fl eJ!.� b1lt t,y of th�e f a.c'i \ ity • 

to the pr-oject. .1\ ne"' s;e-t of 

(f) Co�t Estimate 

'Ertgi n ee-ri 11'9 , FU!5 i gn a�d lMpect 1 on 

flr<�cureme·nt and Cort!)t r1,1q.i or. CO$t5 
.Contingency 

lo tal 

Es;cl!llat}on is included at S.5� per .Y·ear. 

Acf'tl'.'mc� TOI"01dall UcU ity (ATF) 
Oillk Ridge �tfon.a�l laboratory 

'rotal Es.Hmatt!d Co�t (lfC): ng •.ooo..ooo 



1Ene rgy SI.!J pp 1.)' .Re-s eoil rc and �velopment Ope rat � n E:.:f!lenSe$-

�agnetlc Fu�hm 

F1elQ Revers� Config ratlon (FRC) Phy�i�� Expe�1 �t 
Spe�tra Technology 

lotal E�t1 �ted f�st (TEC)� 1a�oooioo.o 
{For Desl�a and constructjon) 



sa. I 000 � 00'0 

1!-' 
1\) 
� 

Ope·ri!liti EXpens.e� 

Re.gu�rcment 
Research opQratioas 

137A a{o 

pti 
I 

Ob4·ec.t 

E:st]· 
811\ 16/0 67A 8/o fill( 

e 

*1fifs; eel. w1ll 

Tabu l3r !!lo 11 ars. in thousands • 

r abri cat t Ofl 
ng,

:S.UbtoUl 

Re1a ted f1tlild f ng; 

Sutltota] 
Total Project 

F'l' 1986 
fsti ate 

Oeit:r"i on 1 ve a md Jll s t Hi c�t1 on : 

n 1987 
at!�!! 

Tota 1 Est 1mated C05t { T£C J ; 

NarnUve mll'terUll 1n 'Nlflole doll�r:s� 

Fl' 1988 
£stt��Nt�te 

(":y 1989' 
Esti 

fl'i"@; W;m field reversed c::�mf'iglilrf"·$Jtfr;;m ( FRC) r.efer-s to a S:pecial c1 a·5� Of e1ongb:ted torc1di1111 plasoa eqt�ili britt� com.a�nif!od 
tn � s.o1eno1d�l mli!Jmet'ic field: the maynet1c F 'fe1d ts p1.11reb polo1daL Techno1og1ea1 advanc.as a� 1nere�:�:sl!d llliloor-
standing of F�C physics and for��tton �roeessas hav& r&su�ted in r@nder1�g th� FRC a un1qu& iild prom1s1ng app�oa�h to 
fuS;iOO power. Jt:s pr.omUe ari:s'(!S friDI the ext reme l y  b1gh bettl v41ues (Of Qll'd·er un• iity ) b:nd ih ob:Served rlliJgedness.� 

The obj �t 1ve· of th h. tC)(!I)fU"fmcH'Ttt 1 s Ita aclhi eve eo� it i oos at 'Nf1 �ell fus.ion �rohva.-Jt et�fl f1 n 1111. al!lrl stab11t ty can be 
tes.Ud. Thi� objec:ti'�e i:!ii c�rQ.C'terh:edl qy a pi1rl!lileter- S-tl .&�werii!ge number of "ion Qrb1b bet,�en the c:.errtel" alf\ld ed4Je Qf 
th.e phsma.. Pr1!1sent experiments operate 11t S of 2�3. rmedhlte extrapolat1ion1 to t:lile react<IJI"ml'equi red S of 30 would be 
costly. Howoter ,. tfleotet1ea li pradh:.t h'"1!i show thlt a s -= 8 C('Jnd ttt ons 111 I'@ ll(;hto\1 M $ fm11 �tr to th.o-se �.nc:ou,torod 1n a 
fusion fP11a�ma • and th fsi Villlllc· IJ.a5 becen chCJ!iftlil ;}15 il co!it-ef:f'�t:i v e ne,all' tera �Q'iiJ1 • 

Tille ha1rdw.are- II"'EM1U1 rod to ITII!:Ot the e'!C.pe!r1mentil� (tble-etivC!"& 4re� ]a,-ge dtMM!ter ph!irna dis�l'lilrl!le t.ube. )!tiJCI.IU!fl ve�!i·el and 
hi gh vo1 Uge PO !.fell' :sIIPPl y barn :!j I andl i-grli t1QJI swH:ehes for -taSJ"aC lt01F"S:.. Tllere 1111111 a ho 

The e�pe�iment '�11 be desfgned to a�hieve g plasma �onditi� of 6�-��i�� 
de:ns �ty., 350 �v tempertlture� energy confinemen't time of 2 mfH]sec.onds, and 

1 

Techfilo109}' llh 1 C.h 1 s non-Govenvsi!rl't o•,.,nerl property. 

llt.comp.myi ng 5oupport !)tr�,actu l"e"' 
be cO$t� ll'�l�ted t:o sp�f� p�p�ratio111. 
200-cm h�mgtt . 3.5. X 10 em- p&rUcLe 
fus1 on Lal!l$011 parme Qr of 2 X 1012 s.o c:-aa· 

proJ be cons tr1,1ct,ed a"E. Spe-ttra 



a c u e or P anned A ct v t t1 es 

A::tfvtty 

Management Contractin2 

Canp,etion 

rAC Physics Experf��ent
SpQetra lt(h�ology 

Total £Himated Cost {TtC}: SB,000,000 

{Tabular dollars In thousands. Harratfve JMterial In lfMle dollars. 

and 

Start 

Prlor Year Ach1@vements 

Currant Year Achieveaents 

A contract trill be negotiated "nd tile 

Reasons for Increases and Decreases 

OC:vtce Destgl'l 3Q FY 1986 2Q FY 1987 
fabrication and Installation 4Q FY 1986 2Q FY 1989 
Bogin Operations JQ FY 1989 100ef1nite 

(b) 

The technical requirements and experiaental objectives have been established during a technical planning effort 
with experts in tile field rev�rsed configurnion topical area. Outside revie'W1 have SUPPOrted th� tf•lng and 
confirmed the eXperiaental objectives. The contractor is Spectra Te<.hnology in Bellev�e. Kashfngton. 

(c) 

Technical proposal for project �s reviewed and pre·conccptu�l desfg1l, proje<t approacl'l and prograt� goals .... 
1\) WN! accepted. 
w 

{d) 

proj�t Management tec1m wi11 be e stablished. Final cost aM schedu1& 
prt)j�cUons will be ccn.plet.ed after a final project r·ev1ew fs conducted in thec first quarter of FY 1987. 

(e) 

Total estimated cost (TEC) has been reduced from the $9,700,000 nequested in the F� l986 Congressional budget to 
the $8.000,000 conUined herefn. The dev1ee sfze and energy stora� requtrette-nt-s have been reduced as a resu1t of 
the technical revfcw of the propoul. 

https://ccn.plet.ed


Experiment 
tec hnolo gy 

c 1,200 
s a.ooa 

FRC Physics 
SpCGtr� 

Engineering and Destgn 
Procur�nt and Fabr1cat1on 
AsseMbly and Installation 
Contingen y

Total 

$ 1,100 
4,000 
1.700 

Escata�ion is included at 5� per year. 

Total Estf•ated COst (TEC}: $8,000.000 

I 



� £n�r!l)' Supply Research and Development Opern1ng Expenses 
Magnettc Fusion 

{Tabular dollars in thousaruJs. flarr4tiv� •uaterial in llihole dollars.) 

Reversed Field Pinch 
los Alaos National L<�boratory (U\Nl) 

Total Estf•ated Cost: $32,300,000 

(for Design and Constructton} 



�Tabular ·frn doHars.� 

F 
Fuod� 

-s]JI s7o -----'8/j!\ Bt� �� �7� ld7;&: S:7U u� Bi� 'IJ , 

3.420 3:�220 6 .6 00 2680 ·6 1680 9 1700 sHoo 3�900 !300 $32�300 
l �i"'lO 3,220 5',.6{]0 6,400 6, 680 a,® '9.,100 . · • '3, 900 4 .,3DD 

h� 
ReguffeDent 

lili64 7 3.,.64 7 t.ooo 3i!:oo-o .lSl 2.40.0 2.400 
4.562 4;562 4;400 tWo 2;638 2�400 2 �'400 6,.:200 200'.,200 

ript O.Dj 

· 

Re-¥ersed! Field Pfnch 
los A1.amos. atiiona1 L�borato ry 

Tohl [$ti ilted Co$t � S 12 j 300 rOOO 

dolllilrs thousands. Narrat1 •1e c:tatarh'm 1n w.ho1ii' 

fotm1 
Fl' 1965 FY 1987 19Sa F'f 198!} F..- 1990 Pr.ojea
E:5t.i�m�te �s.timate Estim�:te Estimate Est1 ate 

f��r1c�tion 

Op�ratin9 txp�n�es $ s s $ 6.400 s a :$ $ s :s. �
Subtota1 DO J2t1DO 

Re h•ted 'F 1!100 

Research ()petrillt ions: 915 �15 1 �400 1 ,,4VO 485 �S5 0 0 0 0 2,.000 
Capital Equi p.::tent 2' 2.153 6.200 6,2'00 li.400 

S:u:btotal 2.638 fi ,200 

Totill IProjoet s 7 .992' $ ,. �782 $11.000 $10.800 $n,.:na- $11 118 $l2,UJ(l Sll ,100 $10, )00 5.10,.500 152"'500 

Des.c t 011., ec::t i we and Jlu 5t in nt ion 

The presen�ly operating re�ersed fJeld p1nch (R�P) de�tee� •��e achiev@d outstamding experi�entQl results wbicb �rp��� 
deo:s;i gn s ped fi cat ic:m s for the de vi c.es. IFo� QJ( pll@, 1 JJ Zi ·40r.'l, i!'Xp�r1mt:!nU I «hJI"'at ii on hills r�.!i(;hedl 2!ii m i ll i s.e.:"'nd s. 
exceeding the de:siign goal of 2 miHi5e(.ond. During the receM revh!� of cartain u.s.1ort d�ve\optKint issttil�. tnB MagneUc
F••s:1 on Ad��� S.{l ry rComm1 ttee r�orrmend.ed p roc:eed f ng w'ith the phyU c5 e xp1 orilti ll;lf1J of the rev en; ed f ii ellfJ IP 1 nch c:ooce.pt.. The 
� portalflce of exteiJ-lf�tliQ th4l c.ur,rent capaM11ly to \'.allies in the- Jill!9lllllpQ're nmge i n order to test eilll:!rgy cont'hu:ment was 
L'ffipltas·Ued.. M 111 res.u1t ill device wiH be fabricated whicn wfH ha.,.e .ar;. }n1tial eurl'leHJt. ,pe.rfOfJfllilm::e o1' 2 hJegar.p.efil!5o !M}
w1 th SIJbse.quent 1'Ae.use to 4 I"'JJ.. Th1 s. 'l'k'i 11 br'i ng to t'he fu�i on progr.mn an e1per 1 menta 1 upahi 1 ilty that i I'IICI"ea:se$ fi r$t 
....all heat nux. pro¥1des inforrmat1on on tokanud:-ll�e- operattii!J mode-s.� h1!Jin magnet'ic fie1d �heiJr, pPlys.ic.s of 11HO lletll 
1 1 mit�� and HHO mi 111 t.n e11t1rgy s.ta't.'IJ:Si .. 

https://progr.mn
https://c:ooce.pt
https://r�orrmend.ed


A� 
dc s 1 gn 

l 

Ac:l1V1tt 

t'lartilg�tP.nt ColltrillcUng 

Cacplete 

n 

motor-� 

ObJee 1v� 
To ac.M ve 

Reve-rsed Field P1Jith 
los Ala�os N�tion�l l�bor�tory 

Total Es'tfmatoo Cost� U2�JOO,OOO 

The do\liC.f' �t�'ill tons.ht of ���.agnetic r1 ld coils;, vaeuun1 syst � control 5,Y')t � and $tructura1 support sysC s. R�lated 
project furHI1111g will pro"tdC! a power supJJlY systf'm rom <:tip Ita1 equi 1pment ft�r'tds. a,ntl the requ l rE'd p hy s1 !C !i. and eng h1-e9ru1g 
!i.Uppott r rom np�rat. in g �xpens e funds. n, 1 n h.hl ca p4b i1 Hy of th.e dev f tQ w1ll be 1 ��mper�� of curroen t • but t�e 
d�vtce wi l l be up9tadable using addlt1ona1 power supply ��st�s to achieve 4 Technical g�als will 5nc1ude 1"im1z�­
l\.1oll of '"�gnenc Ueld errors.., of ph-s� 1 lrnH.Cr$ for hjgh hoat flux, firs.1.-114'aH t l'!rm.al 1oa111ng (1.5 to 5 �/m ) • 

1111dl 'StOady !!i:tate opoera1.1onal capillbi it1,as.. 

TIM- undjmg profile shoWll wHl allow fabrication to �gin in JFY 1986, al)lj tOn$trutt1on to be completl'! fr1 CY l9a9. 

( a ) kiM!dU1 c of P lanne<l Act hi ties 

DeY fee Des.ig 
Procurement 

F.abricdion and! hJs.tallat1oA 
Plasm� O�rations 

(b) an<! 

st.a rt 

lQ F'l' 1'986 
2Q FY lgfl6 
3Q n 1986 
2Q fY l9�0 

2Q F'r' 1987 
10 f'( lq89
lQ FV 1qgo 
Indefinite 

The los Alamlil::; �4ahoMl Uborator}' (l.ANL) has been assig ed r�sponsfbility ror Lh1s proje�t. The LANl management 
t��� 1s b�ing orua�lzed and is expeete� tQ be complete by the tn;rd quart�r of �Y 19A6, An of the RfP 
p•·u�ram Is tD i.nvulve other u.s+ instHutlons tha h�v� skilh needed for RFP rlevP.lo,nent. this. end., 
�competitive solicitation 1s to be accampltShQd during FY 1986. fhl$ �olicltdLion w111 seek to attro��ct �4rt1es 
jnterestod fo �ocost s.huetil joint partie1pat1on in thiS pro.te<.t. Jcepresent.!lt1vcs frOI"' such D piirUc1pant shall 
� 12·xpectc!l to palf"'t1c1pats fiJilly 1n the 1projec:t rJan�ge�n�Rt* 

( c ) Pr1or Ye�� Achievememts 

Techni to��l propos a1 fnr the project �as r·ev i>e'llled • and! pr -c011ce:pt al de !il gn � proje-c:t tee hniCb apl)rC)ach and p1·ogr 
goa1s we r� e til!b1 i shed • Til's 1m;.1 uded the recOfftllenda tion to h'leorpo rate cP.rh in chug�s. in the init fa 1 ttardva re 

thn mak·e it (iiJ!lable of 4HA operations. TM& 1nd udes t:he ii!madlatP. ac.quisition of' a single lll(}rator 
adeqt•�t.e for tM Ullt 1111-ate c�paM ltty. 



Rturstd Field Pfnch 
Los Alamos ffatfon•l Labor.nory 

Total Estfmated Cost: S32,JXI.OOO 

"rrent ••r 
Tabular dolhrs tn thouunds. Karrnhe llil"terfal fn whole 4ollar-s. 

tevsens 

A contrtct.or and stte hls been selected &nd Ut• pt'oJtct Nnave-:nt u. i s betng orga.nhed. lht los A\.os. Mlttotlal 
labor-atory his been assigned responstbt1fty for tftls pi"'je<t. It will be sft.ed ion LM ur-g et chlftber h•ll of tile 
Mt.ares facilfty at LML. Fft'lal �u and schedule projections 1t111 be completed du.dng the t.Mrd quarter of 
fY 1986. 

(•) R••sonl tor tncreis�s and Decr�ases 

TM dechto n to pro>�ide part ial ly for the 4 megamp&I'O phsai!l current: ca.pab111ty t'@Sulted rrom an exan•tn1tfon of the 
world-wide re>�ersed field pinCh program and the guidance pro>�ided durfng the FY 1986 app�pr1btton process. Thlt 
dtchfon affects only s\1ghtly the c.ost and schedu1a to nchieve t.he 2 �g���npere operation descrfOed in tne FY 1986 
Dudgot submission. Tile full 4 Olet�ampere curNtnt capabilfty will be provfded by the fourtll quarter of FY 199J. Ttle 
procurement items r.alled for 1n FY 1�90 ar� prtdom�nantly �d�l tional power conversion equ1�nt nAedod for the 
higher current capability. 

(1') Cost Estt111ate (Cost est1•ate is prelimfnary) 

t:ngl neerfng and Design 
Procurement and Fa.bMcation 
Asstllbly a.M Insutt•t1on 
CantIngency 

Tout £Ktlatton ts fM.luded at SJ per year. 



CONGRESSlO&Kl BUDG£1 R£�T 
OPtRA 1 ING E.X PE,.SIE. f ONbEb PROJECT -SHEEr 

ErtERGV-,ESEPlRCH 

DfPARTHE T OF ENERGY 
1987 

• 

-En�rgt SUpply Res�arch anQ Oevelopme�t Operating E�penses 
tta gnet 1c FtJ s I on 

(iab1.1lar do11an in thous.ands. Narrat1"e ll'illteda1 in whole dollars.) 

OJl]-0 Ext�ed Pulse eutral Beam� 
GA Technollogies.; h1c,. 

Tot.al Bt1mnect Cost: (T!C) l7 ,,4CO ,000 
fFor Design a� Con5truct1on) 



l)p'eraBn g Expenses 

06$. 

0 

B/A 6/0 

2,371 2.371 
2,371 2,371 

oesc r1pt1on. 

1!/A 11/0 

3,000 
3,000 3,000 

�/A 810 
Fu n ding 
B/A 

2 .1Yl9 1 .atm 

DIJI-0 Extended Pul se Nautral Beams 
SA Technologies. Inc.• 

Tou 1 Est tmated cost (TEC}: S7 ,400 .ooo 

(Tabu lar dollars fn thousands. Narrative .aterial in w hole do llars.) 

rota 1 
cumulative FY 1986 FV 1987 FY 1988 ProJe« 

Prior '(ears Estiaate Est filiate E$t1matc 

Fabrication : 

0 $ i i s 3,000 s 2,029 $ 7,400 
Subtotal 

s 0 s 2,371 $ 2.371 $ 3,000 s 3,000 $ 2.029 $ 2,029 s 7,�00 

Object'"� and Justtrtcat1on 

The Doublet 111 fJ.cilttty with the ne-.. Dee·sh.ape<t va C\JWa vessel inst altled (DtJl.. l)) will be the U.S. fusion program's most 
flexible toka•ak facility wittl a performance capability fn tlydrogen �pproac htn g that of TFTR and JET. DJIJ..o will 
operate at lower magnetic field than TFTR. bu t witfl a plasma shaping capab111ty that is ttore r lexi blt than that of JET. 

f-oo' lhe torol da1 progra111 plan$ to rely hea vi ly on O(}J-0 through the 1980's. to provide the information necessary to under-
c..,) stand the physics of Shaped phsaas with parameters approachtng those o f  fusion phs111as. To rulf111 lts role 1!1 the 
C toroidal progrM tt w1lt 00 1\ec.esu.ry ror the Olii-0 raciHtt to eJttCI'Id 1u pulse lt'ngth to sev  eral secol)(fs. Longer 

pul$e hP.ating is requirtd to bring the larger OJrJ.. O plasna to equilibrium and then to study the stability of that hi9h 
bet.t oquil tbri um . Also, oany of the phySics pl'ltnomena or fn terut evolve over a period of several seconds. 

The Olli·D fac11ity. as prestntly planned, w111 be cap ab le of multisecond pla sm a discharges but will tack a f'l!u1t1second 
plasma heattng cllpa.btlity. Thi$ project w\11 provide for the upgr-ade of the four exlst1ng neutral beam injection 
systtms for 5 second oper ation and 14 MW or 1njcc-ted po....er. lwo of the neutra l beam fnJe-ctfon systems were provided by 
JAEIU through the U.S./Japan coopernhe progrllm 011 0-III. This project wfll allow hfgJ'l qua lity pla!.t��.a {)trameters to be 
sustaine d for up t o  10 sec-onds. This 1s the most cost cff'eetive means or obtafn1ng this le'!el of auxt lfary heating 
e&pabi lity. 

•This proje ct !Ifill be constructe4 at 6A rechnologft>s. Inc., which i s  non·Govcrnment cnmed proper-ty. 

https://po....er
https://1\ec.esu.ry


Activity 

,Management Contracting 

lQ FY 1986 
C Clll,letc 

�(j F 1986 

'1111 

2Q FY 1987 
3Q FY 1987 
2Q FY 1988 

01 rr-0 Extel'lded Pulse rlcutra 1 Beams 
GA Technolog1e� . Inc. 

l'otal Estimated f.ost (TEC): S7,400,000 

The extended pulse heat fng lf'f J 1 31Jow the plas•na ttmperature in DJJI-0 to be ;Increased into the Iow c:o 11 islo na.11t y
regime .\tld susta1ned for several seconds providing sufficient time for deta H•�d inv�sttgatlons to be conducted. As the 
plasnb discharge approaches the coll isionless reg1•e, its character1st1cs are theor�ticall y predicted to change. The 
transport 1s altered, therefor-e. the conffnHont proptorttes are el'tanged. In c•cldition, the plasma pressure is elevated. 
producing changes in the MUD act1v1ty and the stabtl1ty of the phsma configu1ration. The physics Of this regime have 
be� s tudied thuoret1cally, but definitive exper11lents hav<! !'lOt �en possible because the pr ope(· phsma COilditions coul(l 
not be achie ved. Experiments conducted ttl 0111-D us1ng the mod1ffed neutra l! bea111 injection systems tllre expected to 
gr eat ly Co,11pand our scfollt1ftc knowledge of this reg iae. 

During L987, work wi11 he completed on modification of ttlQ two neutral beam lnjf!'Ct1on syst�11S for five second operation. 
Procurelftent of the n&w long pulsa ion source will be completed �nd operation o f  two modified beamlines wi ll begin. 
(a) 

Start 

2Q FY 1986 
3Q FY 1986 
4Q FY 1986 

Schedule of Planned Activities 

oestgll 
Fabrication 
lnsta 11at ion 
Startup 

and 

TMS project wl II be aanaged by f.A Techno log1es , 

Prior Year Achievements 

(b) 

rnc., San Ole�. CalHo•·n la . under separate contract. 

(') 

One ne utral beaa fnjection systea v�s modHied for five second oper.!ltlon .. Two long pulse ion sources were 

procured and installed in the first ben line and tested at fu11 power. 



1e11t oo-pletion 

·s 1 ,&oo 

DIII-0 Ex�ended Puls� utral Beams 
GA lechnologie�� Inc. 

Tot�l £�t1�ted Cost (TEC}; 57.400,000 

Na rrat 1 ve ftilto.r� a.l 1 n who,ll e del' 1 h rs. ) 

dmte 

lofodHy a second be�linc aJld procur>e the remaini,ng seve.n long-puls� iGR sources. 

(e.) R�ll!sons for tn�rease:S and Decre-4!·se' 

The cost ast1 ate for tho long-puBe ion source procura ·from RCA has increa5oedl. 
has been pc;t5tl)(lAed b�uu �e ·of bud gel 1"\ed tiC:t 1 OilS. 

(f} Cost Est1mate 

Engineering and Design 
FabrJc�tfon �nd I�stallation 
Contingency 

$ BOO 
�.700 

900 
fsca lat1 on h I ne1 ud'ed .at s� per year .. 

l project 



CUN5R£SSIUNlL BID'Gtt kE�UEST 
coN srRucn ore PRDJ tc'f oA Ws'Hi 

REs£ARc� ANo uEVELOPMOO Plll AND £OUIPMENT 
t{AGAtnc "lus ION 

flarrativP 

j_ nate "-E �rk 'fDTtitlted: lst Qtr. 1987 

·e!l,. Oblfsations 

Phl'S.ical Oescri�tiOA Pr�J�cl 

J 7.500 
2,Hl 

$ � 1.4157 

• 

tM�gf:t" 
.. 

B. 

DEPARTK£N1 Of r.�E�6Y 
1987 

T s 
ENERm' suPPLY - CAPITAL 

(fabul.Jr doll1u·s 1n Lhous.�oos.� i\clter1al in ldlole dollar$,) 

1. Tit1e ana locatlo� o project : General pl�nt pr�jects 

FY 

3!!. [)ine physical construction sle�rts: l•1d Qtrw F'r 1987' 

4. Oate 'onstru�tlon en�s: �th Qtr. FY 1988 

7. inan�ial Schedule: F1:s�al 't 1985 

Prior Year Projects xxxxxxxx s 4,24S $ 3.,"179 $ 2,862 s (}..... 

CIJ FV 1985 Proj�cts I 9,400 3 ,2!i5 4�J30 1,81'5 0 
rc.u n 19815 Proj&et5 S,764 0 2�697 4,099 L .966 

�Y 1987 Projects 8.2()0 0 0 5 ,"189 
u ,4817 

l;lrief of 

T�se proje't.s. pro vi d for he rna ny m i see lhnt>ous allo riltt Ol)S. ,. addi1 Uon�. !!lad if l cat 1 on$.. r�plilcf!m�n'Cs.. �nd non-maj1or 
new consttoct1on ite:m'S r qLdred i.Utnually to pro•dd:e continu1t,)l' or oper�t1on, 1m�rov t.:!Ot 1n ec.ol'lamy, ro 1111d street 
improvemunts, &l1mtnaUo11 of hoBlth and safety naz.!lrd�. minor 1n operat.1flQ method�. aBcil protoc.t1m1 of th!! 
Cio"'ernl'ilen·es signific!lint lnv�str:�ent in flicHt 1es at tl\e preset tiae. The cont'iflt.•ing review of OIJf re-q1�1re11ent w111 
�s.ult 1M so�e or th� �jects be1ng ��an�ed in sc�p@; 1l will also r@Sult in orh�r projetts being added �o the list 
'W1 th thf' neces:-sary postponemen s of some now 11stt!d, aU dept!n<ti y uu eont.!Hions or situation� not dpp�rertt at this 
t 1111 • 

https://fabul.Jr


8. Brief Ph,islcal Description of ProJe ct (continued} 

Purpose, for. Scope Proj�ct 

1,200 
s uoo 

Laboratory, 

Laboratory 

Physics Laboratory.......................................................... 

CONSTRUCTJOII PROJ[CT DATA SHEETS 

1. T1tle and loc.atfon of project: General plant projects 

tl\e foll ow ing are tentathe exuples of 

los Alllmos N.ational 

2. Project No.: 87-R-901 

fhe curr�l'ltly eu1mated d1stributfon of FY 1987 funds by office 1s as follows: 

1. los Alamos llational Laboratory $ 300 
2. Lawrenco ltvermore Hational Labor�tory 200 

3. Prfnc.eton Plasma Physics Laboratory 500 
4. Oak. �1dge National Laboratory 

9. Justification of Need and of 

the major items to be performed at the var1ous locations: 

• • • • • . • • • • • • • •  ,............................ ... ... ............ .$ 300 

Requirements inc)IJdt labOratory and Office modHfC4tions, and additions a!ld upgrading or building service systems .u 

requ1red to meet programoatfc goals o f  the 11agnet1c. Fusion Energy pr01)ran. 

Lawrence tfvemore �atfonal • • • • . • ••••••• ,........... .............................. S 200 

H>tFECC Tape Vault 

Princeton Plas111t1 $ 500* 

Safety and rtre protection improvements, systen mod1f1cattons and alterations. 100 
�epair by Nplac.err:ent ClCAOA HVAC units....................................... 350 
Miscellaneous small projects.................................................. 50 

*Thue project$ w11 l be constructed at ttle Pri�tctton Plasma Ph,ysics laboratory which i s  non-Govertw�ent ownfMt property. 



�U�e Justification of Reed fo r; and Scope or Project {continu�l 

Ridge Labor&to.-y 

450 

95 

COKSTl<UCTIOII PROJ£CT DATA SH£ETS 

I. Title and location of project: G�neral plant projects 2. Project No.: 87-R-901 

OaJt National • . • • • • •  . • . . • . . • . • .•••.••.•• • • • • • . • • • • . • • • • • . • • • • • • • . • • • • • • • • • • . .  S 7,200 

Thest funds cover the Magnetic fusion £nergy pr'Ogram's responsibfJity to fund 41 J of tM 
!l'l'tltric �neral Purpose PIMt. projects needs at this nultipurpose laboratory. 

Air COOdit1o,,1ng contra1 Mechanical Shops................................. S 160 
Laboratory Improvements, 81ology Acllfltnlstrattoo and Research S!.li1dlng • . • • . .  ?.00 

Replace Elevator 2. Blolog1cal Research Facility.•••••••• • • • • • • • • • • • • • • • . • •  

East Park.ift9 Lot lighting Replacement ..................................... . 125 
Radiochemicel Steprocessfng Plant-Evacuatfon Alar.s. and stemotc Monitoring .. . 

F1re Protection Jnsta 1 htion, Central Research library .................... . 60 
Steam Plant Storage Building .............................................. . 52 
Co 111puUr Science Research facf11ty ....................................... .. 985 
Toxic Substancl! lnhalatton fac111ty ...................................... .. 700 
B.ackup Tapl\ Storage vault . • . • • • • •••.•.•••.••••••••••  . • • • • • • . • • • • • • • . • • • • . • •  180 
Hew Fac111t.1es. for Safety, Security, and £fttc1Mc.;y........................ 100 
Radiochemical Reprocessing Plant Publtc Address and (nterc� System ••.••.•• 255 
Separatlon Science and Technology Fac1l1ty ................................ .. 650 
High Bay Eng1neering Offfcts and laboratories .............................. . 470 
Switchgear Hoderntzat1on. Biology Research LabOratory 8uild1ng • • • • . • • • • • • . •  830 
Facility Upgrade, • . . • . • • • • • • • . • . • • • • • • • . • • • • . • • • • . • • • • • • . • • . • . . • • • . • • • • . • . •  658 
B�lance Hegative Air Prassure, rusion E�rgy Administration, keseftrch 

Building. • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• , • • • • • • • •  •••••••••••• 280 
Contafn111ent. ventil!at1on. Atr Routing and Control Systems ................. . 950 

Since Mcds and priorities mcsy change, other projects may be substftuted for tnose listed. �nd some of these ma.y b� 
located on non�Government ov«�ed property. 



10. Details of Cost Estimate 

Fvndh•S Project fund1ng Funding Requirements 

Explanation Project Funding Regu1re.nents 

COI<STRUCTION PROJECT DATA SHEETS 

l. Title �nd 'ocation of projoct: Gontral plant proje,ts z. Project No.: 87-R-901 

Not avaflable at thts ti!M!. 

11. M�thod o f  Perfomance 

Design and eng1noerlng 1t1ll 
stJbcontracts awarded on the 

be on the bas1S of negotiated 
basis or COIIICH�titive bidding. 

subcontrac.u aM construct1on �rk undor fhea prtc� 

12. Schedule of and Ot.ller Related 

This ita& does not apply to general plant projects. 

13. Harrathe of Tota1 and Other Related Fund1ttg 

This itM does not apply to se��oral phnt projects. 



Energy SUpply Renardl tnd Devo1Cipcllent .. Operat1ng Expanses 
H49flette Fusion 

(tabwhl" dollaN In tbOusMdt, Ntrritlwe Mattdi1 in -"'le dol1•rs.) 

P8l Upgrlde 
Prhcet<K� Pl•s,u Pttysfcs Uboratory 

looal rstl .. tod Cost: 19, 200,000 
(For Destgn and Construetton) 



8/A 8/o 8/A B/0 B/A 810 
Funding 

BlA 

0 s 
0 5,367 

5,367 
5,367 3,sH 3,833 

9 , 200 
doo 

Description. 

P8X UpgridO 
Princeton Pla$ma Physics laeboratory• 

Total Estimated Cost: S9,200,000 

(Tabular do\1ars in thousbnds. Narrat1ve natertal in vhOle dollars.) 

Total 

Fabrication 

Operat1�g E•penses 
�btotal 

$ 
0 

$ 

Total Projec.t s 0 s $ 5,367 $ 9 )2'00 

Ob.iect1ve and Justif1catfon 

The pr•set�t l y  ®Oroti ng PBX w111 be rod1 fled to allow fo,. increased beta opert�t1on ·111 hfgh aspect rat to tok:amats. The 
upgrade will include reconfiguring the pusher coil to produce higher in4entation h-�e operation and adding passive 
$tab1lizer plates to control disrupLions attributed t o  external kink modes. The goal is to achieve the high0st 
possible beti operation sinco beta is a d1rect n�asure of the eff1c1ency of magn�tlc ffeld bt111zat1on. 

To date all to11amak mal(ia..m beta values have bee.n detemined by the Troyon lf!'llit, Which states that beta fs 
proportional to phsn-.a cur,-ent a� inver$e1y proportional to pll\sma radius .and toroidal mag.rtetic field. PBX Upgrade 
seeks to exceed thi$ theoretical first stabi11ty reg1ne lfmH. by 1tldent1ng the> plaSAa. thereby supprt$Sing the 
1nterna\ �1nk and ba1looning modes. Sy means of shaping the plasm� and passively stabililing the instabilities, PBX 
Upgra(lt should be able to demonstrate whetMr or not ec.cess can be goined to tbe regfon of second stab11Hy and tM 

fl 1985 FY 1986 FY 1987 Project 
Ac tual Estimaete Estimate 

0 5,367 $ $ 3,833 I J,833 $ 

0 $ 5,367 s 3,833 $ 3,833 

correspondingly higher beta values. 

•The project wi11 be construct.ed at tht Princeton Plasma Phystcs LabOratory lo.t!fch 1s non-Goverm�nt o\"Kied property. 

https://construct.ed


Activity 

Management Contracting 

Coop 

PBX Up�rade
Pt1ncet011 Plasma Physics laboratory 

Total Estimated Cost: S9,200,000 

(a} Schedule o f  Planned Activtttes 

Conceptual O�s1gn
Stop PBX Operation
Fabrication of PArts 
Installation or Plates an� Co1ls 

IQ FY 198S 
1Q FY 1986 
2Q FY 1986 
3Q FY 1986 

Jete 

1Q FY 1986 

H) FY 1987 
IQ FY 1987 

Start P9X...Upgrade Operation 2Q FY 1987 

(b) and 

This project w1l1 be PPPL, Princ.eton, n1anaged by New Jersey. 

(c) Prfor Year Achievements 

£ngineerlng design was coapleted. Fabrication and installation of the passive plates, pusher coil. and 
�if1cation of power suppJ1es and d1agnostics commenced. 

(d) Curnmt Year Ach1evenents 

llle upgrade will be c0«1pleted 1n the second quarter of FY 1987. F\.111 scale operation will begin in the third 
quarter of FY 1987. 

(e) Reasons for Increases and Decreases 



UP!.;Jrade 
m::;eicr� 

1,500 
s 9 ,5D'O' 

$ 2.000 
6�000 

PBX 
Prr i Plasma P�sd·cs La borat!)_.y 

�DJr-l"at i ve mater h 1 1 n 1,..hQ l e do T1 ars.) 

Engin�rtng a�d Design 
r�br1 c. at t Oi11 

Cant i n,gen r;y 
Tot�l 
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