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ABSTRACT

Operctcing procedures are tmportant for the safe and efficient
operation of the Tritium Systems Test AssQmblv (?’STA) TSTA has been
operating for four vears with tricium In a safe :~nd officlent manner,
The inventorv of rritLum in the process loop is 100 p,rams ilnd several
milestone runs l.avi>I]tle:l(“omplot.ed.This pnpor (iosrrilws thr metllocis
~lscd to operate TSTA.

INTRODUCTION

The Tritium Svstems Test Assembly (TS?’A), lncacc(i ilt the i.os
Alamos Nationnl Laboratory, J.sn prototvpe fus{on reactor tritium f“ue]
reprocessing system, It. was built for the ri(~marlstrat-ionof tritium ll;ln-
rilin~ svstems necessary for tritium-l)tlrnln~fusion rcnctnrs. Tl]e !’ilril-
itv Ilns hcen rrper~r.lngwlfh trlrium for ap~roxim;ltrl~ four vears. Tl~e

current lnvenrorv o! tritiurn is ilpprOXimflt( iv (Jno l)lln(ire(l ~rams, with

DOE ilpp~~villfor il maxinum itwcntorv of tWrl lllllld~(’(1/\l”.llrls,l~()()l-(illlill ion

.) f IIIC vnrierl operations iind ~lctiviti~s Is ilrrportmllltto JISSII1-PI)()(l]
snfetv nnd ei”fectiv~ness of the op~rnrl(lns {Iilrifllt’p~rsolme] wo:kln~, in
the f:icility. In tilis pnprr we Wi 11 (Icscl’fhoII(IW[Il(t“I”STA1,~(’iiitvis
nperntcd with respect, to I)oth pnrsnilno~ iltld ol)er-irf lIIp, prnrf,cl(lrps T]lcI

Informot!on pr~srnr[ld will t)~ of lnti’res~:for (~lhrr ‘ri!ilun filcilitivs

currcnrly under construe: ~on for [ho iuslot~vmrgv pro~,rnrrs.

TSTA ORGANIZATION



There are 26 TS’IA personnel who are responsible for operation of
TSTA, 11 professional staff, four Facillty operators, three mechanical
technicians , three electrical technicians, one Health Phvsics Technician
(HPT) ?nd four JAERI staff.

Actual daily operations are the responsibility of the Operatior.al
Safety and Integration Team. The daily operations are coordina~ed by the
TSTA Facility Operators.

TSTA EXPERIMENTS AND SYSTEM

There are varied experiments rmgoing at TSTA. The primarv goal of
TSTA is the operation of the TSTA tritiunr process flow 100P. This loop
is used to simulate the fueling systems for a fusion reactor, This sYs-
tem is described in detail in ref. 1. Current status of TSTA is pre-
seated in ref. 2 at this meeting. The primary components of che loop
are: transfer pumps for moving the DT gas through the svstem; a fuel
cleanup svstem for the removal of impurities from the Nas stream, a
crvogenlc isotope sep,nration svstem for the sepfir,ztion of’ hvcirogen
~sorripes in to streams of T2, D, ilnd DT; illl(l ii (-rvogenic ‘.’itc:uum pumping
svs~em for pumping i~ simulated iorus.

The second type of’ experiment.s nt TSTA nre those involved with
small scalp nonloop experiments. These experiments are necessary for rie-
termining the de~ign of cu,npcnents and testing of new components for the
fuel processing :oop, Some of rhese experiments are: a trlt.ium pellet
inJect”or ; a palladium diffuser for the sepnrarion of tlvrfrogenisotopes
from lmpuritlcs; a ceralilicelertrolvsi:i cell for [he electro]vs~s of
trlr[:~ced wncer; n tesL of the t.”itium cnmpat Ihllit.yof ilplezo elo[.tric
valve: :Ind measurements o: ccitnlvst cnnverslorr (’fficfrn(”v.~)ther [Jn-
perimenrs llt TSTA InvrI]vrJtcstillg (If lrltlurn cnntnminntlon ~ff’(~c’ts.In
p,envral, tl)esf~(lxperimcnts nre {lonewl[h persol}l]clfrom oltlcr !IISIOI1 tln-

crgv prorr,arnsfrom tl~c[lS:In(:forci~,ll(“ollntrl(”s.



given by Facility Operators from the MM1. Alarms are displaved at the
WI for vdriables out of limit.

OPERATIONS

The operations ongoing at TSTA fall into two distinct operating
modes, loop and nonloop operations. TSTA ~rocess flow loop operations,
generally involve approximately 100 grams of tritiuM circulating in Lhe
loop . During loop operations at least two knowledgeable TSTA personnel
must be on site monitoring the process at all times. Ue curren’lv are
operating with three eight hour shifts. The two shifts during t.h~ dav
are operating shifts, while the night shift is a holding shift. There is
at least one Facility Operator as a member of each shift. The length of

the loop operations is usually one to two weeks, one of the limitations
on the length is che small TSTA staff, The frequency of loop runs is
currently five to six per year. In the next severnl vears the length of
these runs will increase to a dulation of several months.

During loop operations, the small scale lIOI)lC)opexperiment+ ;~re
also done. However, the activitv of these tlxpcriments mav (!(.~t-~ii~r sil:rt=

loop operations generallv require participtlcion of most of the TSTA
staff,

“rhliIhIf v I) IWI. lllll 1~ 1111~ l’1.llf 1:11 llt~l’if)ll 11)1 ftll, 1111)111fill 111~, ,1111 fl:l

1,1)01 !Illl;lf 1011 Ilf t Ill, (1;11 Iv rll~rl’:11 llltloi III Itltl 1;1,1 I Ifv A] I Wllll’ !11 f Ill,

I;II.11 [tv tnll!:f lIrI IIXIII,IIIII.11 11) ftll, I)lltv Illwl Ilfl)l Ilv !I)l, 111,1’!,r~ll $t~!illllll’il



ble for rhe work so that the Duty Operator can understand the implica-
tions and interaction with other systems. The Duty Operator will halt
operations if there is insufficient informatio)~ to assess the possible
hazards or if he feels further analysis of’ interactions is necessary.
The Duty Operator is also responsible to periodically monitor the TSTA
safety system parameters such as operation of the TWT ard radiation
levels .

Scheduling meetings are held every Friday morning for all TSTA
p,?rsonnel. The Duty Operator runs the meeting. Plans for the next week
are discussed. During this meeting, conflicts and interactions between

the various operations ara noted. This meeting also keeps all personnel
TSTA informed about the what is going on at TSTA, A time period in the
meeting is devoted to safety concerns, both radiation and others. A

schedule for the next weeks operation [s distributed to all personnel
TSTA, The schedule also lists any safety items that were raised at the
meeting,

A weeklv report of TSTA operations is published. The report con.
rains the following information: summarv of the operations for the last
week: unusual occurrences; t.riclum inventory, including both location,
input, nnd output; inventory of tritit.rnin the waste treatment system;
tritium releases Cc the environiient through the sta-k: unusual
contamination levels in the facility, solid waste ~enera’ed; and a
list[ng of all the “RED” alarms recorded by the TSTA compurcr (I?ED
alarms are those which require immediate action by f.he Duty OperatGr),

TRAINING

Training nt~d ccrt[fication {Ire Import;lnt.pnrts nf the TST,4 pro-

gram, Tr~l~ning is rrquired for both thp TSTA Fiicfllty Operators ,~nd
other personnel who /ire lnvolvcd in tritflim operfltfonq ;It. TSTA Irlrl(lding
TSTA persotln~l nnt-ivlslting stnff.

Vl!llff)l” r 1“/1111!11}1, /111(1 [11(1(1(’1 I“lllllf 11)11 ;ll”t~ II I!ifl lmllt)rtilt)t All t)xtl*t”-

11{11 pl’1’s(lmll’l #1:”1~ rl~fllll l“r~(l to 1)(, lnmltlll!’wltl) 111(I“~S”l’Al;mvl”}~,(~!lt.v l’liIII,
1111(SV fif)vol”lllll}l worklllp, wltll It”It IIim, ;IIIII 111111:1 11)1” ‘rs”I’A1111.11’.’lf1011!!, Ill
/1(;(11 t 1o11, clo(’~unvllt ~it 11111 111’nl111~,Wltll till,Vxplll’[f w(~rk Ill Wlli[’tl ftlIiV
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are explained and the evacuation alnrrns are sounded. Certification is
documented on a visitor indoctrination form which the visitor and a TSTA
sraff must sign. Restrictions on their work are documented on this form.

QLALITY ASSURANCE PROGRAM

TSTA operates ~nder a Quality ‘?ssurance (QA) program based on
ASNI/ASME NQA-2 “Quality Assurance requirements for Nuclear Facilities”.
‘i%is program is an integral part of the daily operations of the facil-
ity. One QA Specialist from a separate ML group is assigned full time
to the TSTA project. The QA program details the documentation require-
ments for the project, procurement and receiving procedures, training
prcgram, failure reporting, and calibration procedures (ref 3).
Documentation used in the operation of TSTA is discussed In the next
section.

An important element OF the QA program is the review proce~s. All
documentac~cm, operating procedures, test plans, system des ign and
svstem design changes, and purchase requests must be approved 5V n re-
vied board. This is accomplished by circulating the item to a“ review
board cor,sistlng of knowledgeable TSTA personnel who are not directly
responsible for the item, TSTA management and the Quality Assurance
specialist. The ueview board comprises different appropriate people
depending on the subject under review. When applicable, external people
are included in the review process. Comments are made in writing. It is
the responsibility of the initiator of the item to as?ure that the con-
cerns are resolved. After resolution of the comments, the item ts

approved and placed in the TSTA QA system. The review board procf is is
of gretit benefit to the TSTA pro~ram since it requires peer review,

[nfo~matlon exchange and communlcntions amcm~ TSTA purst-mn~] ;Ire

lncrcased through the use of this process.

DOCUMENTATION AND PROCEDURES



The plan is approved with a TSTA design review board. This allows for
incorporation of other ideas into Lhe plan.

For one-time operations, a Special Work Permit for Radiat-ion Work

is used. This is a Los Alamos form which briefly describes the opera-
tion, radiation levels involved, protective requirements such as cloth-
ing, gloves and monitoring. The form ts approved by the TSTA Health
Physics Technician, the Operations Supervisor and the TSTA Duty Operator
and must be posted at the site of the work. The permit is for a limited
time.

Anothtr Important TSTA document is Working with Tritium. This doc-
ument gives the rules to follow when workiilg on tritium systems. The
topics discussed are: training requirements; radiation badges and uri-
nalysis program; air lock procedures; TSTA “two man rule”; rules for
work in gloveboxes; use of the portable ventilation duct; replacement of
a glovebox glove; handling tritium contaminated equipment; waste
disposal; and protective clothing.

In addition to the internal approval for TSTA QA documents, the
same operating procedures must he approved by the Materials Science and
Technology Division Office and the Laboratory Health Safety and
Environment Division. Standard Operating Procedures (SOPS) involving
radia ion, liquid hydrogen and hazardous waste are approved in this
manner, The Working with Tritium document requires external approval.

ALARA

Operations at TSTA are conducted within the F.IARA (As Low As Rea-
sonably Achievable) philosophy toward radiation. Personnel exposures are
kept to n minimum. Total personnel exposure from the four years of
tritium operations from TSI’A operations are less than 200 person mrem,
Exposures are determined with biweekly urine analvsis, If exposures nre
higher than normnl, project management Meats with the lndivlctunl to
determilie Lhe ~iius~s nl~d identify wJIys to rcduc(! the vxpos~ire.



For preplanned maintenance on contaminated systems, care is taken
to reduce personnel exposures. Supplied air is available for emergency
use . For some operations self contained breathing apparatus are used.
‘Jhen nonsecondarily-contained lines are opened a portable ventilation
duct is placed near the line. If tritium is rzleased the cot,tamination
will be swept to the TSTA stack. The TSTA HPT is always present when
contaminated or possibly contaminated lines are opened. At times when
releases to the room are possible, access to the tritium areas is
restricted.

CONCLUSIONS

Safe and efficient aperation of an tritium facility starts with
proper system design and proceeds by good operating methods and
procedures. The operations at TSTA are an example of how safe and
efficient operations can be performed. Many of the procedures discussed
in this paper can be of use to other tritium facilities.
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