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THF, DEVELOPMENT OF TRITIUM TECHNOLOCY FOR THE UNLTED STAUES MACNEYIC
FUSTON ENFKRGY PROGRAM™

James L. Anderson®*, William R. Wilkes*¥, and Victor A. Maroni®#%

*Los Aiamos Scientific Laboratory, Los Alamos, NM 87544

**Monsanto Rescarch Corjoration, Mound Facility, Miamisburgh, Olt 45342
*kkArgonne National Labovatory, Argonne, IL 60439

Tritinm technology develapmant for the DOF fusion program is
takiug place principally at rhree laboratories, Argoane Nitional
l.aborarory, Los Alamos Scisntific¢ Laboratory, and Houad Facility,

Thias paper will review the major aspreets of cach of the three programs
and look ot asprcts of the tritiam techuology being ilevelopad at other
TLaboratories within the Unitil States.

The tritiwn technnlony developrment program at Mound hias two
principal components, First in & Tritium R[fLuent Conteol Lahocatory
(TECL) which is an ongeing program to develop methals for redeciap
both aivborn and aqueodas tritiwn effluents from trit fwn handling
facititien, This inchwles stmbies of fmpoaved tritimm contaomeent
mathods, of glovebox and voom atwmospitere det it i ion systems, aml
most recent ly, of water idetritiation by a combination of vlectinlyuia
and catalyzed chiemical exchange.  The TEGL alse inchinbea a eryogmic
distillavion gy<tem for hydrogen isotopes separation sl a capabitiny
for controlled tritiwm release experiments. The second major proteet
at Moamld is the design and construetion of the Tritiwa Storvape anl
Delivery System (USDS) for the Tolkamak Fusion Test Reactor CPFTR).
TSNS will have a tvitium inventovy of approzimat-ly 7.5 priva, which
will bir stoved on uraniuwm beals,  fritinum is supplivi as nasdd to the
reactor by heating omr of the uranisum beda to Lill a metering vabne
which, in turn, supplivs the ingecting valres, A spunbvapale wie
mnalyzer is ineluded in TSDS to permit capid derevmination of the
purity of the tritium, ‘The T8DS, witich will b completid in mid -1ash,
will be capable of storing and supplying meaanred mounts of pur:
tritium to fuel tine TFTR. Moanld is also traiving TFCR techinician. o
nafely oprrate TSDS and otluer TETR tritimm aystems,

The propgram on fusion reactor reapirch at the wponne National
tethorarery (ANL) dveebuabey g mbor al anobial pescearch topien coene
A ovariely ol interrelatel avean ot twsion teit i tecio bogy, The
prioncipal foeun of this work is ou stwlics of tuel hamtling,
bremler=blanket procersaiag, awl tritiom contaimaent . thene stadivg
ave both experimatal and analytieal in chavacter amb hay s dn veeent
yeara, spearheabad tecimatogical advaneca in o mmber of  dapoct.an
firdemr i Ui avean, Fee cxmaploay the comtbinad 1y fasion veaetor
tuel ey e systems analyse sy comdieted o ANL siee thee mind 170t
heve ot vibuted to the basis Tor tloe bavpe ocale Tael cyele tend
taeribite at the Lot Alamo. Seieatilie Gthoratay,  Ghewical meiboe b
tar tritimm evraer o ad dmpueity comtiot in Pheesing Pigqui b Eithias
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systems have been developed and tested succeasifully o a meaningful
scale. In the fusion materials chemistry area, hydrogun permearion
cliaracteristics of the more promising classes of funion-reactor
structural materiais have been examined for a wide range of
temperatures, hydrogen activities, and malerial surface conditions,
Several unique concepts for increasing tritium-parmeation resistance
have evolved from thuse latter studies, During the past year, the
scop» of work in these areas has been expanded to inciude analytical
and developmental studies on solid tritium breeding materials.

The Tritium Systems Test Assembly (TSTA) is dedicared to the
development, demonstration, and interfacing of techenlogies related to
tae deuterium-tritium (DT) fuel cy:le For tusion reacter systems., The
first such reactor system to be builv might be the Engineceriag Test
Facility (ETe) or the Irternational Tekamak Reactor (INTOR). The KTF
would be followed by an Fngineering Prototype Reactor (EPR) and latex
a Demonstration Reactor (DEMO), which would produce net electricity ta
be xzupplicd to the commercial power g'id., These later reactors will
build and expand on the tritium handiing system designed for ETV or
INTOR. The Tos Alamos Scient ific Taboratory (LASL) plans vo Jdesign,
fabricate, construct, test and bring the Tvitium Sy:tems ‘Test Assoally
into opevation by the end of 1981, TASL will then operatr TSTA for
several years rhus painiag data on the efficiency, adequouvy,
reliabitity and avialability of the componrnts and subsystema at TSTA
betore the final desipgn of an EYF oy INTOR “. it ivs handling tacility
is chosen,

Tine principal program obhjectiver for TSTA are:

. To develop and demonstrate the funl cycle for fusion power
reaviors;

. Tn develop and test epvironment al aml presonnel nrotect ive
Ryatemn;

. To develop, test, aml quality cquipment fov tviiium servive;

. ™ provide a final alemmateavioa facility that eonbl be
direct ly copiedd for a D=T burning fusion macit ney

. To demountyvate long<term veliabality ol compoarnt s

. To alemonat rate toup-terr sabe hodling of tvitbun with an
major veleasen ar ineidentag aml

. To investigate and evaluate the reaponm of the fuel eyrle and

cuvitonmental packages to noreal, otbenormal, -l eecopsegey
sibuat ban,

Fhe CHTA will cansint ol a barge pan boop, which can siwbate the
propoied Tuel eyele tar o fusion facsitity, The pas Jaop will by
dienipiendl (o hambie up to 990 gram motes per day DE. Thia Clow will
provishe eyebe operating eapecicmee o oa seale that s equal e oor
preater than thee bl seabe toel eyeles copveut by heing abbeeganl togpe
LEE el PNTOR nynteats, boehabed dn the pooseesss Laop aee svatews e
vvabmate v pampes, chemica b mmperivy vemovalt trow the exhanae o,
hyabiog e dTantope departtiva, tuel fnjestion, pas civeatation pamgs ol
futen taces with et been sand Yaeediuge hlanb ot enteaet fon syt e,
Too womp Hind thia at CRTA will vegquine poameine frintes javengtony at
appaeesimate by P00,



