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goals involve bo[h ~ well designed and constructed sysrem and an e(t-ectlve operating plan. (-0-

,)rdinarion O( the t’aried operations and activities is impormn[ [o o.ssure ho[h sol”t!rv and ct”fcc -

[i\cness 0( “he operations and the personnel ~uorklnq in the I’acili[l I-ST,A sfs[cms :Irt designed

I“LII comput?r ccntrol ond rnonltorinrg.

I“ST.A has been operating w“i[h [rl[ium (or npproxlmatel\ (iie Ie:]rs. The currl=n[ lntl}n[orv ,~1

[rl[lum is approxiinatelv one hundred grams. wi[h 1>()[~ :Ipprolnl l’~)r ;I mmlmunl I.lft’n[orv III”

IWO hundred grams. rotal stack releases 10 [he environment ore IL’SS than ~~ (.urllh. i liurlll~ [Il.

[Ium opera [ions and total personnel exposures to [rltium II)Lal :Ire It’ss [ban (),5 r~~m l!{~[h III

Ihcsc :lrt well below the ~ell. imposed proltwr goals. u hlch. In turn. :lre much IILIIIIII :In\ [)01: II
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[em and other systems which are zffected by small changes O( \’~lt%?e. l“he EGS w’111

.~u[omaticallv SUPPIV facility’ power I( commercial power t’aik. if the ECJS fxils ID star[.

[he L!PS can provide batterv supplieci power (or aI least 30 minutes. 10 sat’ely shut [he

TSTA systems clown.

()[her 13TA excwrimental svstems

Se\en (Ji the T’ST~ glo~’eboxes are used (or small scale nonloop Lwper]men[s. I“hrse c~perlments

.lre used (or determining the design O( components. testing 0!’ new components I-(lr [he t“ucl

l~roccsslng loop. tincl to de[ermlne [rlrium contamination etTects. Some of these experlmen[s arc:

.I trl[”um pelle[ In,jec[or: Q palladium diffuser t.or [he scparatlc]n l)!. hydrogen Isotopes I.rorn 1111-

purl[les: a ceramic clecrrolysls cell for the decomposition O! trl(latecl water: a [CSI ()!’ the [rl[lunl

compatibili[v ot’ a piezo eiectrlc gas injection valve: and measurements of ca[alvs[ conversion

c’t’t”iciencv, In general. [hese e.~perimenrs are done wi[h personnel I-rem o[her t“uslorr energy pro-

i:rams t.rorn the (“S :Incl I-orelgc countries.
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ilo[h clxsroom lectures and on [he job training are used. The instruction is !ynera]lv given b}

13TA personnel. Opera[ors are also senr to external Lraining courses as appropriate. .+[ter com-

pletion O( the training for e~ch sys[em. [he qualification card is signed off. Periodic retraining

.ind recerti(icatlon are required. This is par[lcularly true in the areas ot’ tri[ium sot”et\.

\ll ex[ernal personnel ore required [o be (amiliar with [he “l_ST:\ Emergency Plan. rules go\-

rrnlnE working wi[h [rltium. and rules (or “rSTA operations. In addition. documenratlon dealing

wl[h [he explici[ work in which they will be involved must he read and understood. f“isitors in-

\~~l\ed in hands-on [rl[ium experiments. are assigned to one 01” [he rSTA personnel igenerallv n

l’:~clli[i operalor) to work with them In all operations invol\ed \\l[h [ri[ium. l’he\ ~re glsen :1

[our O( TST.A. emergency procedures are explained and the e\acuzt]on alarms :lre sounded. (’cr -

[l(ica[lon is documented on a \“isi[or indoctrination form which [he \’isilor ond s TSTA s[at. f

must sign. Restrictions on [heir work are documented on [his r’orm,

I-he new DOE order specl~\ing pert”ormance based training i“or personnel who work ~[ nuclear

t’~clll[:es WIII be released [his spring. The impact on TSTA is curren[ly beinE t’\xlua[ed. Imple -

:nent~[lng [his order \\ Ill rrqulre subs[~n[i~i time (mm rSTA prot.vsslonzl iIat”[ III de Ielop o

[ralnlnq program which can hr accredited by DOE.

Q1’,41,11-\”,Scl” R.A\(-E PRO(; R.A51

lsr..~ (,purales undur :1 (Ju:lll[l .\ssu13nce II<J,.\) program baswj ,)n ,.\SSl ,\S311 \(J,\-J “OU311[\

\.~urdncr rrqulrrmenls I“llr ,3.uclrJr I-:lclll[ies”’ frfl” ~). ]“his prf)gr:lm IS un l!l[~~r:)l [~:lr[ tJI” IIILI

iJIli ~~peratlons 01” [ht’ !“:~clii[v one (J.\ Speclallst t“rom z scparo[e l...\\L ~’roup l\ :lisl~nrd (ull



DOCUkt ENTATJON AND PROCEDURES

Each oi the sys[ems of TSTA is described in a series O( documents dedinrg lll[h the design and

,~peratlon 0[ the ~>stem. This includes a S!”s~em Design DescriptlOn ISDD) l’~~r ~a~h s~s[em. The

[~>pics covered in the SDD are: sys[ern function: s\ ’stem design and cent’igura[lon: d?slgn con-

siderations: performance characteristics: cornponen[s parts and ma!erlals: Ins[rumenta!ion and

;onrrol: inter t”xes [o other systems: operarlng limits: r_~ilure modes ~nd rifects nntil~sis: operat-

ing modes: maintenance procedures: and emergent> procedures. The SDll IS [ht? primary rcfcr -

cnce t“or details o!- [he s!”stem.

~11 experiments conduc[ed a[ TST.A ( including tm[h loop and the small-scale nonloop experi-

ments) musr have a Q.A approved Test Plan. The “l_est Plan must aut~ress [he I_ollowlng areas:

purpose Ot- [he c.xperlment: cent.iguration cl. [he apparatus. inrert-xes to all a(t.ecred systems:

13 T,+ sys[ems required t-or [he experiment: personnel who will be Inlrol\ed in [he experlmenr:

Schedule: possible hazards that may CXIS[ znd response to [hese hazards: outline ~~f the ex -

perlrnen[s planned: and dam requirements. The “Test Plan is [he working document tor [hc

L’~perlments. The plan IS 3ppr01”ed wl[h a l_STt\ design r.?vlew Iloard. This OI1OWS fl~r lncorpo -

ro[lon ol_ ~>[her Ideas Into [hc plan.



1000 dpm! 100 cm~. .+ report 01 the levels is distributed biwe?kly. The TSTA Duty opera[or

.~lso takes swipes on a w’eeklv IXSIS. “These are taken In varied locations in both the Iritium and

non[ritium areas 0[ TST.+ such as on tools. door knobs desks. C[C. Records or [hese swipes are

kept in a TSTA notebook.

TST.A goals (or tritium emissions [O the environment are less [hart 200 Curies per \c3r. “Total

:rltium releases from TST,+ dur]ng almost fi~”e }e~rs ot- [ri[ium operations have been approxi -

ma[el> ‘5 C_uries. \lonth:v releases during 1987 a~”eraged 1,5 Curies. W’hen relemws greater than

[his o~~ur. the cause is investigated. Figure 3 shows [he monthly TSTA stack releases since 1985.

.\ iother element O( [he .+J.ARA program at TST.A is management or radioacti~e waste. TST.-\

process sys~ems have been designed to minimize [he amount of radioactive waste generated in

[he processes. New processes are being developed which will reduce the solid waste (urrher.

Table II gives an account of the tririated waste generated at TST.A I“rorn ;985 10 1988. Low level

was[e is typually room trash. \ledium level waste is hardware (pumps. piping, transducers] re -

rr,ol’ed from the TST.A s}”stems and high ievel is HTC) zdsorbecl on molecular sieve (rem the

lW’T. In 1987 approxlmotely 20.000 Curies of tri[lum was inadvertently evacuated to the TWT

[hroueh n ‘-alve which was lncorrectl} indicating closed. so rrltium was re!emed [o [he envl -

r~lnment t-rem this svsrem t“ailure.

}:(~r preplanned maintenance on contamlna[ed st”stems. care IS [aken 10 reduce personnel twpo -

ures. Supplied ~lr IS ~~allable l“~)r t’mergencv use. f:or some t)perorlons selt conrolned l~reathing

.lppara[us are used. \\’hen nonsecon(~ari l>-contained lines are opened. a portable ientliation duct

I\ plac(!d near [he Ii:le. 1( trace lritlum IS released. [he contominatlon will be swept IO [he l_ST.-\

~[ack. lhe “13TA IIPT is JIuays presen[ when con[arnina[ed or posslhly ~.onramlnated lines are

,)pencd. ;\t [Imes when rr leases to the room are possible. access [o the tri[ium areo.; IS rrs[rlcted



REFERENCES

1. J. L, Anderson and J. R. Bartlir. “Tri[jum Technology Studies at the Tri[ium Svstems Test

.Assemblv,” Fusion Technology Q 1329 ( 198 S).

.
J. L. Anderson et. al.. “ Experience of TSTA \lilestone Runs wirh 100 Grams-Level

;i”um ‘Fusion Technology IJ, 438 ( 1988) .

.: F. L. Kersriens and R. C. Wilhelm. “Tritium Systems Test .Assembly Qualitv .+ssurance

gram.” Los Alamcs National laboratory Report LA- 107 16-MS. ( 1986).

Tri-

PrO -

-!. R. J’. Carison. “Safety Analvsis Report for the Tritium Systems Test Assemblv.” Nuclear. .
Technology Fusion ~, 545 ( 1983),

—--—- ---- ---------

TSTA 0R6ANtZAT10N CHART - OPERA~ONS

. . . . . .. . . . . . . . . . . wu-~fi I

Figure I

‘;
.“ - 9 ,,1

‘1 SINUUT1~N I -– ‘ CHENISTRY
II ;,

;FUEL YIXINGI ‘---- H~06EN :
I & PUMP iNG ~ :SOTOpE I
I - _. 31STIU. !
~.— —,; —,-—-—- ___: ,___

1 ‘1 r---
,? I ,!
4! il

.,il ‘1 lo
——-.,, ,.— -!

-1 !1 I

---- -——- .

l:igurc 2. l’ST#\ loop



TAELE 1

l_ST.A LOOP OPERATION EXPER 131ESTS

Dare Lrngrh Process
l(lavs) Svsterns used (remarks)

June. 1984
July’. 1984

Janurav, 1986
.Januray, 1986

September. 1986

December. 1986

June. 1987

Ju]v. 1987
(X:ober, 1987

[>ecembei. 1987
February. 1998
February, 1988

I:ebruary, 1988
.+pril. 1988
,\fav, 1988

Juiv, 1988
November. 1988

Jnnuary, 1969

-1
.
.

ISS/TPU/’UTB
lSS/TPU/UTB

ISS/FCU/UTB
lSS/TPU/’FCU/UTB

ISS/TPU/FCU/’UTB
ISS/TPU/FCU/UTB

lW/TPUi’UTB (refrigerator (silure)

1SS /TPU/UTB

lSS/-;-O;l/UTB

lSS/TPi’ IJTB

ISS/TPL.T ‘F,:.’l.- ‘l XIS/UTB (cr}ogenic 1SS plug)

lSSi’TPU,’FCU, I:,;S, UTB (cryogenic 1SS plLlgl

ISS/TPU/FCU/l MS, i:TB

lSS/TPU/’UTB
lSS/TPU ~FCU/’IMS/\” AC. .:”(’R

lSS;TPU/FCU/’I,MS; UTIl
lSS/TPUjNBI/lMS,’UTB (cr!’ogenic !SS plug)

lSS/TPU~N131/IMS/UTB
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