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THE DEVELOPMENT OF TRITIUM TECHNOLOGY FOR THF UNUTED STATES MAGNETTC
FUSTON ENFRGY PROGRAM™

*Los Aiamos Scientific Laboratory, Los Alamos, NM 87544
**Monsanto Rescarch Corjorarion, Mound Facility, Miamisburgh, OH 45342
***Argonne National Laboratory, Argonne, TL 60439

Tritium technology development for the DOE fusion program is
taking place principally at three laboratories, Argoane National
l.aborarory, Los Alamos Scirntific Laboratory, and Mound Faciliry.

This papsr will review the major aspects ol cach of the three programs
and look at aspects of the tritium technology being developad at other
Laboratories within the United States.

The tritiwn technoloey development program at Mound has two
principal components, First in & Tritium E[fluent Control Lahoratory
(TECL) which is an oengeing program to develop methods for redeciap
boath airborn® and aqueods tritium effluents from tritium handling
facilities, This includes wtndies of improved teitine contament
mathods, of glovebox and voom atwosphere detrit iai ion systems, and
most recent ly, of water detritiation by a combination of clectiolysis
and catalyzed chamical exchange.  The TECL also includea a eryogenic
Jdistillarion sy«tem for hydrogen isotopes separal ion aad a capadiliry
for contralled tritium release experimeats.  The second major projeat
at Monnd is the design and constraction of the Tritima Storage and
Delivery System (USDS) for the Tokamak Fusion Test Reactor (TFTRY.
TSNS will have a trvitium inventory of approzimately 7.5 grana, which
will be stoved on uraaium bed«s, Tritium is supplicd ae neaded 1o the
reacter by heating one of the uraninm beds to Lill a metering volue
which, in turn, supplica the injecting valves. A quadrupoale waes
analyzer is incladed in TSNS to permit rapid determination of the
purity of the tritium, The TSDS, which will be completed in mid-198d,
will be capable of astoring and supplying meaaured amounts of pur:
trit ium to fuel the TFTR. Mound is also traiviag TFIR techaicians 1o
nafely operate TSDS and other TFTR tritinm aystoma,

The propgram on fusion reactor reacareh at the awrgonne National
taboararory (ANL) declade g mamher of apalicd poscarch popiea comes fan
a variety ol interrelated aveon of fusion tritium tecivmlogy,  The
prioncipal fecun of thia work is on studics of fuel handbing,
breoder=blanket praceraiag, and tritiom contaimment,  Thene stadies
are both experimental and analytical in character and hav: in recent
yeara, spearheaded technological advanees in a amaber of dmpoctant
foaion .o il arean, Fer cxaplay the continai vy Tosion reaeor
fuel cyele systems: analyse sy condueted gt ANL sinee the mid 1970,
hawve contribated to the boacis Tor the Larpge ocoale Tael eyele tend
faecilite at the Lom Alamo. Scientilie Laboratory,  Cheaieal el hela
oy tritimm e=traction aad fmpueity contral da Plosing Ligui U lithins
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systems have been developed and tested succesifully o a meaningful
scale. In the fusion materials chemistry area, hydrogen permearion
characteristics of the more promising classes of fusion-reactor
structural materiais have becn examined for a wide range of
temperatures, hydropen activities, and material surface conditions.
Several unique concepts for increasing tritivm-parmeation resistance
have evolved from these latrer 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 interlacing of techrnlogies relaced to
the deuterium-tritium (DT) fuel ey:le for fusion reacter systems, The
first such reactor system to he builr might be the Engineering Tesr
Facility (ETf) or the International Tokamak Reactor (INTOR). The RTF
would be followed by an Fngincering Prototype Reactor (EPR) and late:
a Demonstration Reactor (DEMO), which would produce net electricity ta
be supplied to the commercial power g id. These later reactors will
build and expand on the tritium handiing system designed for ETF or
INTOR. The Tos Alamos Scient ific Laboratory (LASL) plans 1o Jdesign,
fabricate, construct, test and bring the Tritium Systems Test Ass ol ly
into operation by the end of 1981. LASL wi)l then operate TSTA for
several years thus gainiag dato on the efficiency, adequovcy,
reliability and availability of the components and subeystems at TSTA
befoare the final design of an ETYF or INTOR “. it ive handling facility
is chosen,

The principal program objecrivers for TSTA are:

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

. Tn develop and teat eevironmental and perrzonnel protective
Eyntoems;

. To develop, test, and quality equipment for triiium service;

. To provide a final demonstrearioa Tacility (hat could be
direct ly copied for a D=T burning fusion mach ney

. To demonntrate long-term reliability of compoacnt e}

. To demonat rate long=terin safe handling of tvirimm with no
major releasea or incidents) and

. To investigate and evaluate the reapenac of the fuel cyele and

onvitonment al packagen to normgd, offenormal, and eropmepey
sttt banag,

The THTA will consint of a lar e ywas loop, vhich can simulate he
proposed fuel eyele lor a fusica facility,  The pas Joop will be
denipned 1o handie up ta 360 gron moles per day DT, T Flow will
provide eycle operating experionse on o1 seale that is equal to or
preater than the il aeale el eyeles cmpeent by beinge addregsod fop
LEE and ITNTOR syntena,  Incloded i the prosess loop aee avadens o
svalate vacung pumpes, chemical urpar ity removal Trog the exhanet g,
hylio, s innl’.\lu- et o, el illil‘-'l ion, pas cirealatl jog pm an
intertaces with newtral bega ad Yrecding bland et oxteact ton syt s,
Too woeomplinh thia at FSTA will pegquiae 0oensite trEitpee invontary ol
approecimgtely M00p,



