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Ticar Dr, Krebs:

Thik lotter is an inberim osponss o charge of ﬂ,lﬂﬁ.Tdhm
Jeres of 19 lm.mpﬂln;mmudrqumnfUi_ il Tnsexanrinnal
Thermonocear Jxpedmeaal Reacior (ITER) conxtraction, if pardcy dookde w 50
forwurd, at well nx the expanded charge to consider the U.5/role 16 in tranritiva period
between the EDA, sad consroctian.

To scklyt FEEAD in andwaring your chargar, T formed sh cxport Paoel chaied by
D, Memmann Gronder, Dicecior af e Thomas Tefferson M Accelermor Faciliny. A Lt
glving the menivrship of the Panel is enclosed. This Panel hix povided FESAC with the
wtrsohed tnterin repore The FESAC Yimsene the Paned and its chainman for prochacing o
theugheful s asarehing repott on o comples mubject. The FRRAC codorsss v Mramgic

tf the Grosder Pytel wnd roaices comments oo L beiow,

The FESAC was fortonate to receive, in addicion, the exorudve sumeay of the Preskdent's
Conenitzse of Advisors on Sclence snd Techn mmcum ) Rescarch and
"Develapment for the Challenges of the Twen . We & pretoviation
feom DrFmRubu'i Cann who E:ru:l uwd in che PCAST pody) The secthon (oocloted) oo
““Chyllengns and Opsoringites: Foslon™ was vory loponao b cuir dabberacions. Fiaaliy, we
had the benaflt of public comaent

FEIAC waald like to amphasire the Bgmificunce of ITER ' vl the pat decade. By
working sollabo-ulively, the ITGR partners (Eurcpean nion, xpan, Ruzsis, and che 11.5.)
have hegefived thunagsely teougly 0ozt xhasing and program iz Lo contious
this proacys of Internutdonal collasboradon, an the Oruader pared: " 2 decigbon
oonitruct TTER wore sought thin Panc would V.5, participadon st »o
ip ue byvel”  Skollurdy, resommendod that i of 1ha pardes ctates ity

wﬂhlmhnﬁahthmmwmhm b9 prepwd o concisow
end 0 reddnsdss i partivipation in FTER."

P e S oo T e
u "
1954 ' Repor we: (1) sdvines plasma aolanoa in
rechnelogy goaln, (2) develop foden sctence, leshnolagy,
. Inmavetiony, and (%) pagyus fuslon energy schwnos &
This “three-lag™ wratogy bas boan apdomied by the fudon
Depurement of Hracpy. ]

snd plasos conflpeecnt
it b Envemiazionel parner.
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in res o the mgding the criteriy for a decislon op @ bovel zad pature of LS.
jon o che sonprection, FRSAL copporty the enirnal recomemendation of rhe
Prnal: "In concer: with our international parinert, & ing plaaxs fae{Bvy shonkd be

have

bailt mt the exrlie bl tms.” This recoommendarion wa Ouc vital
Interest fa eatorin . imticnt. I the cottexy of 2 Bnergy

wtaliag 5750 milion, ws . xn spproiate FY 1999 bervel for the

which w {n direct suppont of the cenmal Tooommendstion [s Z0%: of shat oo
In 1o c3: charge mgunding the il scenamiox for U, iipation i ITER
acy E'Esm:mmmﬂmhmm fis mmﬁ?aumwm fmme
fuoHing prodiles. It alto notex thal de Grunder Pane] top Tindings on the roarer

Lerdy TR HOD Phems, .
The Panel voncluded thal It could best £olfiL irs resporsibility pnder this by considering the

TTER charge within e fusion energy scionce and cechoology portion of the U5, progrem.
Tha FESAL agries with the Orander Panal recomamendation thai

[TER wctivires 5:0uld be resmucrured doring the raasidon Twe bazeline daggs 1s uell
sdvemeod, muck of the dedivaied HED in suppon of it wili by tht snd of tha
EDA, and gira-spegific work doze not lovolve 3 ULS. aite. AL therefoors the

Orundor Panel ll-luﬂullm thay U8, participacion in FTHR's folat work oo the bamilne deilgn

procoed at hiowde level durlng tha unsition phice
The FESAC agmes with the Dhunder Panel char “Civen Foewmt sloatlon where
uendbrecton cormioments heve 80 boos secured for the full TTER device... k Ix

E:udum.tn oxarplne optivas that fnvolve reconsideration off the fundamenn] wude-ofls
Lweat, ocet, Tk kod mdssicn.™ In vicw of the cost of £ plasme experisncmy, such
s nagiog. Bhould be condocted with cur intsraaticnal po and Il potsible, widds the

The FESAC condiz with tha Oasnder Pagal

effort he remtroctured o e the sepy objective e A
Much of the U.5. fuslon wehnology baz boen uabewonac the: past five
yers, I hat wlso Larguly beon of & doal use nawne. 1 Mmool the of TTRE. s thoss of the

eneral U, fusloe progratr. The FESAC it this dael um sipex shoutd be the
fnnu#. wnd tha U5, industory lavolvement in fuson weoknol oy .

con
In the spisit of the Chunder Panel's sugpestion “that the US wirh oor [ lennacionsl
colloiwgoe the lhy for Incressed collsboradon In [and] I‘I'-G[l?.u." FESA
recommmends & £ axperimantal progrem simad o baming Lottt e woulll
l:ldln‘rh“ﬁuhl i for pounsibie oot redyodon through Sucha
shoul advaaruge of domartic devices mach D Cobod and the U_J. Emtion

dreory fogram, 13 wdditon 1 ioemzionsl experimsamal
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Imterim Report of FESAQ Panel
Octaber 20, 1997

The TS Cfion of Fezearch chimteresd Brergy
Advisery Comrmittee (FESAL) 2 panel 10 “sddress the 1opio of 115, pardcipation Ir an
ITER congirisction phwac, anumieg the [TER Partics docide po proceed with congtrection.”
(Ateachipenl 1: DEIE CI::rzﬁa Seprembet £996), Given
oanghion period of thres o five years batwosn he concl of the nedring Dengn
Avtivithes (EDA} and the porsible construclion starl, the DOE Office of :h
expacided the chengpe 4o "incdede d ULS, rodo ie 2o ioterdm borwoen the EErA o
oonstruction.” {Amschmant 2; DOE Expinded Chacpe, May _

Toh panet fay been requested 10 provide an interim in leter form by Octobar
IHT.TFEE hunnwmi?:ud ttadoos sod received pntﬁnmnwidunﬁu—smlm
of partzs whh s intercs? in mmmm : . -

The *l conciwdod i could best fulfill L yegpan hil‘l:.?' under 1hiv charge by
mnﬂﬂﬂil::.;thn fudica saergy Bciehco and rechnology the TLS5,. pmgram in {1
%Anﬂﬁlnﬂl}ﬂ tha pans] & makiag some tont for aptimim e of the
ransition perknd comvidering e gowis of te fizion program and bodgar prosemes

INIRODUCTION
Puztan ia the process that powens the s Ha.m.sutn; tHan process e contribare 0o the
cnergy system i the vision of this penel and the commondty. The pursuait of

gﬂ;viﬁmnlm:uppmﬂbulcmmch-ndplummhm ich is Impormant in i oz
ghe,

Tha ulﬁi Elu&im Brergy Eﬁ“ﬁq Pruml 'ﬁuu:u?d on d::nlanliﬂn inuudh.ﬂqmﬂlhal
unde:;%h ne procedd, The thiee objectves o as entified in
the L9956 FEAC we (1) advicce plasma science in mmﬁm nnﬂﬁnﬂmlmﬂ;d
hehrodopy yoaly, {2} devalep fusion selence, Lechaolo
ionovertonr,

an (3} parson fusion eserpy sdmos &
" g hiat boen endorsed Hy chy furion

This
Depaniment of Energy, This panel sl endorses #,
The punal hus addressed che fusdos orergy sclence & ml:nnluﬁf objsctve of the

mtemtlional .
T

o] the comirn] oear-termt goul of which |g the on of & seli-heoasl, ecorgy
p:m:ﬂnim me. The tal siudy of gelf hoared plasnas his boen
reoGpnizad worldwide 43 the next ic for fudon The panel 1u [ 11

chieative, both for the important seience it involves, sod 2k 1 fogudrenent for Power-

plaal devélopment, The major activity suiporlag this

ﬂdﬂﬂun mmmhmmmnwhﬁuﬂxp&mm w{ﬂmmu;
i Actvites (HDA), consisting of physict waalycly, angineering desagn, and

HEpating technelopy RAD sothilies. ' o

By ity nisre, 2 Tacl mhi-ufwuduu&n;uﬂf- unu'nrﬁmhdn[fulim
le Will be techalcalty challenging and expensive, By learki aberwiivaly, the
Parners (Brropens Unlon, Japan, Ruszia, and the ) ) have benefiled
thraugh cott-vharing. Addidanally, the [TER collaboration bua {ncrensed the {nteprasion

1



ndqﬁq:mmdﬂuwmﬂiﬂtmmmmﬂ'dﬂﬂu; davelopmant of the phydo

baeds pod die = B  for a mod-gp device bl of wxplorin
conwolled {j and extzndéd fosion burm of degterioy-tiom {D-T) piscrmis. TI:E
Lzt codclusion of the delived EDA makes this a5 appropriate tone. ro seyess
our oantnuslp n‘:k:!r [TEE. Avwilableo oprdons tho whola menpe from rotl
withdruwal e NTRR process w foll particlpaton as (e boxt conmtry.

spendant techaical poviews by FESAC and all the p bave concladed dhut che

unﬁl.::uiu nuuund il for the r.-nt for DOE o emer nogmiadons
with die lag conslogion of thes= in-
deptis novlewn, Ifldmﬂmtummnﬁt yoduy, thiz woukl

Tecomoend LS. partloipation af an appopraze leval.

Howeve!, becaune consruchon fintnclpg Frumtly l.vuh'hh. li
conatroestion decision hag beco delayed, snd a 3-yexr
paner's view, Qili 3-year period neoensitates an asseacmant mm m:lmhnl‘
tha aoivitles thar mppmt the thind oYjecdva of the overal) Energy Stiences

Frogram.

'Tha 1TER, rierion inclodes the demanstration of controlled jgnidan, sntended fusico
burm, and ared] powersplant technalogier. The panel this rmizsion. Howewver
if the Anencisl resources continae o be unavailable, the U5 in collubamtion with Itg
inreamntional pasiners, thould d=vclop a sot of contngency 1 showld be willing 1a
conylder & modification of the I'THR rodssion. In the 1t 12 irgporiast 1o beep the

presens ITER opron open. In the lon nmitlumuuur ok 12 get m D-T burni
plramx machlne 1nw'nnﬁumlly lpp‘ﬂﬁ and bulle, e "

Tharafore the pancl’s conu recommendhation i:

Ju comcert with our internatiobal pariners, » burning
plaama facllity should be built at thejearliest possible

STRATEQUCPLAN

T atplamant the ceatry) meampendation. wea pro R abezmerr fiow x
U5, nira phnlhrmnmmymmmmlhmhim uh-u&
Baagy Ecens Poopram:

1. Pursus near-term opportunjtiss for reseapch supportln
rodueing fuslon ﬂlll:ﬁl pefoncs wilng “IIclnl .l: qua Targe-sca I‘l{-
wellities sbroad.

DISCUSSION:
Runenre rreanEad Ardd theoretlond resufed pOint K new Rpprodches 3o #Chlevin
high Kveln of anergy production in (okamak placmas, pnd the potenital for mmg
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fumn w ]T—EI!IJ with thw ok mm; ad
1" This effort wodid also be octive of MTER.

Wik thc Iununl:lhu mthﬁ: s uﬂrmnptrnh‘rg hyskea

sxpesiamnt in the worl ble of coadbeddgy meantngio] &Imin:

Wmhlﬂf ko the HU. Wy siipyeat duat the 17,5, explore

Hahanoud 17 o FT-S0A) shonld bei dipcpysod with oo

colleagucr. As part of these collaborations., the puvtscrs thould oonslder

Gon on foreign [utiom

“sotivities o ondetetnd high-tewn exficied priammus in the
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. Reptrmcture ths fyuslom aoergy technology . pmant «fTart lo mors
broadly mppoit the fudon energy objecilys the program.

MACVSSION:

Mpch of te U.5, faskop wechnakopy ofTorm has devorend 10 TTER pver cha

t ijwn youry because of te stromg, ovarlep wonk; currled o spesd fiondly

TTER and work thit woukl ba canced oul our cormal fosfion energy
chnology RED sodvides. It is iropovoss o coo LLB. Lodusay involvemen
htﬁﬁwmﬁm“hm' i lorgely carriad out through
tha I'T .

Tu:U.S.:bnnldmdmm of ITER techelogy
H&Dmﬂmm mﬂiﬂﬂlh:ftﬁ:ﬂﬂf
et 10 fiaion €0sTEy mﬂl:l.t' B&D raquirnd for the
doslgn. In hﬂm nwhmhmu:mn’lu&d

that the designs and well Intagraiad,
Valldarion of Ih'. um detton of 1ha ITER R
m'ﬁudﬁw baclits of the ad Pk risks o0 op

hun.ﬂun-mnhnrdhuﬂmddh of atharwiss broyght

hhmmu-:hmh'gﬁnnlnm to realize the Ml poteotial of Mosion iz an

sevroareentally

ipunlﬂu fosion shongy tachmology RETH should by cosdoced. inclnding, for
dtnhgnmnihw wation wvicriale, Yo recommend o conmunlcy

riviow to dekerrmion the role and stops of thwet dirveloproent sctivided

and thadr relntica 1o extrdng techaology activides fo e rest of the progrem.
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AUDGET CONIIDERATIONS

REC. 1: Resezreh on Exlsting Large-Scale Flnﬂtlu Abroad $10.20M
- [apptrting soecgy-prodating-foilon pleimas selanee)

REC. 2: Fusiod Ewergy Techwology Deselopment $20.25M
{iuhin;dulpﬂpmhﬂnm' oIiGal
fox TTER wud other fosion. apmmaches)

REC. 3: Couliaxed ITER Joint Design Work S15M

EEC. 4: Design Efforts oo Lower Cost Coucaply $5-10M
m-ﬁumm

W= recommend these levcls in the rocopnitico tha
Tunding-limired xnd sl thwes of it componems regol
reomenderina s ene made wathdo the comex) of e
fosion eperpy scienoe Totsnch, We eadarse this PCAST

entire fosion program is
addirional resouress. Gur

Fippart level for thy plasms. pcioscs and coufioament § progra slrjectives.
Thesc CONTYiSG 2 clamest of the *x bazlke jcjence o and
inofads: nurcring bagic in plaxma solence; H Ve COniepty
ad advanoed )doumak phywics research; and developing 1ctmologias in Suppon



Memoberakip of the FESAC Expert Review Punel

Dal.'.l-lu'umm[h-nndurm
Tharmas Fefforson Natiosnd Accolomtor Facibicy

[ar. 1.ge Borry

Ok Pidpe Nutlonal Laborabary
Dy Wikllun Kifis

Finythbeon

Braf’, Raymasd Fonck:
Lsdversy of Witconnio Mafzon

Prof, Fefirey Froidbag
Mansohnt=tix Instisom of Yachnolery

Er. Katherino B. Gabble
Muingal fostitur: of Saendards sod Techoolngy

O, Blchard J. Hawrylok
Princemon Platea Phydica Lubarsewy

O, Bruce Montgoery
B eaam-hucetty Instite of Technalogy

Prod, Carnld MNovracd]

- Cioharribin Wniversity

De. Hurch Nellson

Princeion Plaxma Pinaics Llhatun-r

Dr. John Perkine
- Lawremns Livormero Nadonst Labopaeory

Dr. Stopher T Rosan
I-hmhm:mdl?uw

P Kurm Sehoen
Lo Adaevwet TN ELaboramry

Erof, Barold 'Welaner
CIMS-NYU

+Sully Fisk
(Panc] 3] Tunoay kefferaon Mariont Accelerngor Paciliny



Ociober 2071, 1997
® Mectiag na,

_
Sclenicey
Fasion Enezy

r
"
ik
i sl
i
MMmmmmmmmmmEmmnm

ALy ann-: ing

faw Hoguo



