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FIVE YEARS OF TRITIUM HANDLING EXPERIENCE AT THE TRITIUM
SYSTEMS TEST ASSEMBLY*®

Richard V. Carlson
I'rittum Svstems T'est Assemblv
l.os Alamos National Laboratory

l.os Alamos. New Mexico

ABSTRACT

The rinam Ssvstems Test Assembly ¢ TSTA)Y ar Los Alamos Nauonal Lal oratory s a raciliy de-
wned o develop and demonstrate, in tull scale, technologies necessary tor sate and etficient
speraton of tninum svstems required for tokamak tfusion reactors. I'STA currentdy consists ol
«vstems tor evacuaung reactor exhaust gas with compound crvopumps; for removing impurites
vrom plasma exhaust gas and recovering the chemicallv-combined trinum;  tor separating the
~otopes of hvdrogen: tor transter puinping; for storage of hvdrogen sotopes: tor eas analssis,
ind for assuring satety by the necessary control, monitoning, and tritium removal from etfluent
treams  I'STA w0 has ceveral ~mall scale expeniments o develop and test new equipment and
COOCEESEeS NeCesSsary tor tuon readctors oitm owas introduced mto ISTN 0 Jane 198 Tur
N onventory Leoapprovmatels 106G vrams, Approvimatels 10 Coges of Gtuam have Peen
crocessed o closed loop vperanon at ISTA Total tritum refeases trom the tacihiny ack have
coen dess than TS Cunes Dol operating personnel exposures are less than 200 person-mrem
P aposures o the weneral puthe trom ISTA tinum releases are extremely mall dless than
0T rem ol tintum Puried as waste s less than 3o 000 Cunes In this paper, Jat on
mponent rebatahity, taolure topes and tes, and waste guanuties are presented  TST A has e
Celoped 1 Quahity Nssurance proeram tor prepaning and controlhine the documentation ot the
srocedure . reguired tor the deswen, purchace, and operation of the tntium osems Operitional
aperienee under normal, tbnermal, and emergency conditiens 0 presented  One angue epedt
pooperations at ISTAY oothat the desien personnel tor the TSTA cvorems ue oo part o0 the
veranne personnel The Beoalowed foar the telativets smoath thanate no broam devn beoper
IST N has feen opentesdd anitadds 0 a0 researeh baooite N the otem 5 Petter fetimed
sectent e proeeedme towant prodtucte-n mades The DO e airement b 0 e o peratpen o
Sotium taanty ke TS TN dndiode personnes tanine . e tereenc s prepare tnec s teibeen o
o et anas e td preaperationat peprane e [he satestation o0 "Oe o couarement ot

I~T A cperations o drou e
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soals involve both a well designed and constructed svstem and an erfective operating plan. (o-
nrdination of the varied operations and acuvities 1S important to assure both saterv and effec-
tiveness of ~he operations and the personnel working in the racilitv. I'STA svstems are designed
tor comput2r control and monitoring.

I'STA has been operating with tritium for approximately (ive vears. The current inventory ol
trinum 1s approxunatelv vne hundred grams, with DOE approval tor a maximum 1aventory ot
two hundred grams. Tlotal stack releases to the environment are less than 73 Cunies during tri-
tium operattons and total personnel exposures 10 tritium towal are less than 0.3 rem Both ol
these are well below the <elf imposed project goals. which. in turn. are much below any DOE o1
[ PA legal requirements.

TSTA ORGANIZATION
Lieure | shows the IT'STA personnel organization structure. TSTA was desiened and built as 2
Department ot Energy «DOE) program. In 1987 TSTA became a jointdy funded eftort between
the Japan Atomic Energy Research Institute (JAERID and the DOF. During the tive-vear joint
program, four JAERI personnel are assigned 1o TSTA tor one vear periods of stav Operanon ol
IST A remains the responsibility of 1 os Alamos personnel  The Steering Commitiee 1~ composed
4 a0 'S and two Japanese personnel The Steering Comnmuttee provides veneral proerammatic
mda Fudeet vwidance to the project  The protect operations are directiy manaeed by the IS8T A
rogect Manager and Deputy Project Manager  As the tigure indicates, the 1STA personnel are
aouped into seseral teams waith responsibihities coverig the rmnee ot shalls and activines needed

it the tacihity

There are 74 1STA personnel responsible tor the acuvities at IST AL 10 protessional <t three
[ ioihiy Operators, one -ottware person, one Quablity Assurance speciabist, three mechanical
ectncnins, cne and one halt electnical techmicians, one Health Physaes Technoan HP T and
cour PAERE sttt Nctual by cperations are the responsibihiny o the Operational Satety
[ntewration Feam composed entirely o1 ISTA personnel The dails operations are cootdimated by
e IST A Pacthiny Operators who e members of the Operatonal Satety ind Interriten eam
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IST A Processy Systems
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T'he process svsteris were assembled I'rom commercially available components. Piping 15 either
sopper or stainless steel. [lastomers. plastcs. hiquid metals and organic or halogenated lubricants
are not allowed 1n the process svstem. T'he onlv excepnon to the no-organie rule s that polv-
imide stem ups are used in the TSTA vaives., I'wo stage metal bellows pumps are used to move
DT eas through the processes. Components n the svstem are easilv removed since thev are in-
~talled using zero-clearance usasker Nitunes. Although a tvpical I'STA svstem contains hundreds
o fitungs. leak integrity s comparable to that orf an all welded svstem: vet serviceabslity s ex-
csellent because tailed components can be casily replaced. Active process components are con-
rolled with the TSTA computer.

T'he I'STA process svstem contains approximately 1000 m ot tubing, 2000 welds or brarses. 2000
rittings, 200 bellows sealed valves, 100 transducers, and 10 pumps. T'o date we have had one
Yulure 1n a weld joant. 20 futnes which leaked and were repuired by tightening or wasket re-
slacement. cne metal bellows pump Calure cafter 4000 hours operating tume), two beflows seal
vialves which leaked through the seat, one bellows seal valve which leaked through the body.
ind ten pressure transducer tatlures due 1o mmitium incompatbabiny

Safety sastems prosade protection for operating personnel. oftate personnel. and the environ
vent Lhese savstems are
* Ihe trittum waste treatment svstem W Ty which removes toinum trom all vaseous
wante streams that could possiblv contan tntum  The process used to remose tigum -
Jaahvoe oadadon o mmum oand thoated compounds oo water and collection of the
water on molecular esve
. Secondary contnment s provaided around all process pipang and components  Faifteen
Vioveboxes wath g nitrogen atmosphere are ased  Interconnectunz paipang between syvstems
m aitterent wlovebovnes iy also secondariy contined Thgh trinum Jevels cereater than
MU m L b pressures. or haeh O devels will imitate a once throuph puree ot the
vioveboy  The purve exhaust gas s |‘l1l:‘l‘\\('\l by the TWT
¢ Thinum montonine ot the rom e, tack id venulation ducts exhaust e tlow o and
SHeveboy atmosphere provide oapd detecoion o toimam  releases fromoprocess pipang it
evendar antunment o nto the ISTN room o 10 room tnmume deseds reach
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tem and other svstems which are atfected bv small changes of voltage. The EGS will
automaticallv supply facility power if commercial power tails. It the EGS fails to start.
the U'PS can provide batiery supplied power for at least 30 minutes. to sately shut the
TSTA svstems down.

Other TSTA experimental systems

Seven of the TSTA gloveboxes are used for small scale nonloop experiments. I'hese experiments
are used for determining the design of components, testing of new compnnents for the ruel
processing loop. and to Jdetermine tritium contamination etfects. Some of these experiments are:
1 tritrum pellet injector: a palladium diffuser tor the separation of hvdrogen isotopes from 1m-
purities: a ceramic efectrolysis cell for the decomposition of tritiated water: a test of the tritium
compatibilitv of 2 piezo eiectric gas injection valve, and measurements of catalvst conversion
efficiency. In general. these experiments are done with personnel I'rom other tusion energy pro-
vrams trom the US and foreigr countries.

OPERATIONS
One umique aspect of operatons at I'STA s that the design personnel for the I'STA svstems are
also part of the operatng personnel. This has allowed for the relatively smooth transiton trom
Aesien 1o operations. I'STA has been aperated imitially as a research tacility Ay the svsiem -
retter Jetined. operations are proceeding toward production modes. The operations ongomne at
ISTA 12l into two dist'nct operating modes, loop and nonloop operations

[ nop Operafions

ISTA process flow loop operations generally involve approumately 100 grams of tninum circu
latng i the loop During loop operations at least two knpowledgeable TSTA personnel muer e
an ste monptoring the process at all times We currently are operaung with three caight-hour
hitts  The two shit'ts duning the dav and esening are operaung shatts, whale the nmivht shiit 1~ 0
nolding shitt Phere s ar Least one Facshity Operator as a4 member of each shda't The length o
the D ap operations v wsaadly one to two weehs. One ot the hmitations on the leneth v the small
IST A art Plans are 0 add three more Facihity Operators 1o the TSTA statt an otne spring ot
19K%9  The trequency ot loop runs as currenthy tive to sy per vear In the nexda several vears the
ceneth b these tuns wallb ancrease te g duration of ceveral months

Fabte 1o a levamnge o1 the Jonp operapon expermments pertormed Goodarte ae ISTN Duarome the e

suns approvmuteis o Cares of tntium have been circulated thro ten the ST Y 1w joap

Dunimy loap opetateons . the small scale nontoop expernmments are o done Howeser the activarne
A thewe expermments may decrease anee loop aperations eenecals requite partsopation cbomeet
dothe IST A Sat
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e b oap Opecator [V aop Opecator handles the cotitead o the boap operaton toan the MM
The < anous other TSV perconnel have responababities tor the Soad openiton. ne csoars at the
‘U e s b v analbveres and ot e and detachine tnname ot aner the | o
perat oand Test Dheector cordimate all the opeoinons from tne ontral pocm SWheneser e
IERINT I annaltew peronnel e mdluded o e e weaons oo tnogmal oo emereencs stan
en Pl N perconnel who e consedered evpert e veaene b o each v teme e e e

ceronpet sohe the Tect Dare o speades datine e emereencs S hoat meetines oo Phadkdte e



held as needed to discuss observations. decide appropriate acuons. 1o keep all TSTA personnel
abreast ot the curren! operations, and make changes in plans. Shitt change meetings are held to
inform the oncoming shif't ot the status ot the svstem.

Nonlgop operations

Nonloop operating periods allow time tor upgrades. maintenance and repair, operation ot the
nonloop experiments. fabrication of process svstems. (raining and preparation ot documentation.
These times tend also to ire very 1cuve times with manv operations going on simultaneousiyv. At
umes. the same TSTA systems are needed tor the various experiments or operations. I'u coord:-
nate operauons at 1STA. cne of the Facility Operators 15 appointed to the position of Duty
Operator. This position rotates through the tfour operators on a weehlv basis.

The Duty Operator is the central person tfor the monmitoring and the coordination of the daii
aperatons n the tacilitv. All work in the facility must be explained to the Dutyv Operator b
the person responsible for the work so that the Dutv Operator can understand the implications
and interacuons with other svstems. The Duty Operator will halt vperations 1if there s insutti-
Jient information to assess the possitle hazards or 1t he teels further analvsis of interacuons s
nece sary - The Duty Operator 15 also responsible to periodically monitor the I'STA sutety svstem
parameters. such as operaten of the 'WT and svstem radmiation levels.

Scheduhing meenines are held every |rday mornine ror all ISTA personnel The Duty Operator
runs the meetne. Plans tor the next week are discussed. Durine this meeung, conthicts and in-
teractions between the various operanons are resolved. This meenng also heeps all personne! in
rormed about the what s goimng on at TSTA. A time period in the meetng 15 develed to saren
concerns. both radiation and others. A schedule for the next weeks operation s distnibuted to ail
personnel I'STA  The schedule also hsts anv satery items that were rased at the meetng

A\ weekly repert of TSTA aperations 1voanternally published  The seport contiuns the followime
intformation” summary ot the eperauons tor the last week, unusual occurrences: trinum inven-
tory, includine location. input, and output; inventory of trittum in the waste treatment svstem.
‘mitium releases to the environment through the stach. unusual contamimatien levels i the taal
v, ohid waste eenerated. and a histing of all the "RED” alarms recorded By the ISTA Computer

RETS alarms are those wnich require immediate action by the Duty Operaten

Fmergency abnormal operations

An I mergency Plan has Peen prepared Lor oresponse to emereenss and abnormae Condition
which could result an anjgury to personeel o tmtium refeases trom the tacthty This document
antaans a0 discussion 0 hazards and responses o those hazards vnnualls. 1 »hinned
smervency s smared tootest the recponse of TSTA percapned and the caher 1oy Alame Napono

I aborators cupport peroonned

TRAINING
Fromne and certitication are amporaant pares of the TSTN proy am Loomme 0 sequaeed 1o
voth o the ISTA Pacihity Operaters and cther persoanel swho are imvolsed o tngum cperations gt
IST N ncludane IST N peroonnet and e unge ot

Fovaints Operator. e reauired T poiritcpaate anoy et prosram ot o part f the PN
cothiee Nesurance O N pravram The proogram deads wath the theers and o cperatens o s h
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iJoth classroom lectures and on the job training are used. The instruction is generallv given by
TSTA personnei. Operators are also sent to external training courses as appropriate. Atter com-
pletion of the training tor each svstem. the qualification card is signed off. Periodic retraining
and recerufication are required. This is particularly true in the areas of tritium satety.

All external personnel are required to be tamiliar with the TSTA Emergency Plan. rules gov-
erning working with writium, and rules for TSTA operations. In addition. documentatuion dealing
with the explicit work in which thev will be involved must be read and understood. Visitors in-
volved 1n hands-on tritium experiments. are assigned to one of the TSTA personne! (generallyv a
Facihity Operator) to work with them in all operations involved with tritium. T'hev are given 2
tour of TSTA, emergency procedures are explained and the evacuatuon alarms are sounded. Cer-
uticauon is decumented on a visitor indoctrination form which the visitor and a TSTA sut?
must sign. Restrictions on their work are documented on this rorm.

I'he new DOE order specitving performance based training tor personnel who work at nuclear
racilities will be released this spring. The imoact on TSTA s currently being evaluated. Imple-
mentaung this order will require substantiai time t;om TSTA professionat statt to develop a
trmining program which can be accredited by DOF.

QUALITY ASSURANCE PROGRANM
ISTA operates under a Quahits Assurance 1A ) program based on ASNL ASMLE NOA -2 "Quahity
\ssurance requirements for Nuclear Facihites™ tret 3. This program s an anteerat part of the
fmly operations of the racility. One QA Specialist from a separate {.ANL vroup i assiwned full
ime to the TSTA protect. The QA program details the documentation requirements ror the pro-
iect. procurement and recening procedures. tramning program. talure reporting. and cahbrauon
procedures. Documentaton used 1n the operanion ot TSTA s discussed 1n the next section.

\n amportant element of the QA program s the review process. A documentaticn. operating
procedures. test plans, vstem design and syvstem desien changes. and purchase requests must be
ipproved Py resiew Poard  This oy accomplished by crirculating the item to g review board
sonsinune of kaowledeearle TSTA personnel who are not directdy responsible tor the tem.
IST A management and the Quality Assurance speciabist. The review Coard comprises appropri
e peaplb: dependine cnothe cubgect under review  When appropriste. external peaple are in
cided n the review process Comments are made in o wrnitine 1t the responsibiiny of the i
ator ot the item 1o assure that the concerns are resolved, Atter resolution ot the comments, the
aem o approved and placed inothe 1STA QA ostem. The review board process v of preat
tenetit o the 1STA program since it requires peer review  [nformaton exchanege and commu
mcations amone ISTA personnel are increased throueh the use of this progess

since ISTA s a computer contiolled cvstem a cobsontal amaount f cotowaee has been prepare.d
o the momitorae and contral o the cssem The sottware must Be approved threoavh the ame
ceview oard svstem descnibed abrove In addioon, g sodewee tesr plan e prepared which e
Jibres how the computer programs swill be tested Petore the proeoam s anstadted oo the moon
process control computer Bugs’ n o the program gre determined at this siee [o ceare that e
INEAY conmware has net Peen Chaneed sathout the proper approvals. o sattware o dndation pro
cram o penodicatly o run Thes program L hecks the current sotmware peosram swath o ontrol cape
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DOCUMENTATION AND PROCEDURES

Each of the svstems of TSTA is described in a series of documents dealing with the design and
aperation of the system. This includes a Svstem Design Description (SDD) for each svstem. The
topics covered in the SDD are: system tunction: system design and contigurauon: design con-
<iderations; performance characteristics. components parts and materials; instrumentation and
control: intertaces to other syvstems: operating limits: railure modes and etfects analvsis; operat-
ing modes; maintenance procedures; and emergency procedures. The SDD 1< the primary reter-
ence ror details of the svstem,

All experiments conducted at TSTA (including both locp and the small-scale nonloop expert-
ments) must have a QA approved Test Plan. The Test Plan must agdress the tollowing areas;
purpose of the experiment: configuration of the apparatus. interfaces to all affected svstems:;
TSTA svstems required for the experiment: personnel who will be invoived in the experiment:
<chedule; possible hazards that may exist and response to these hazards. outline of the ex-
periments planned: and dara requirements. The Test Plan is the working document for the
experiments. The plan 1s approved with a ISTA design raview bhoard. This allows tor incorpo-
ration of other ideas into the plan.

FFor one-time operations. 4 Speécial Work Permit for Radiation Work s used. This 15 a Los
\iamos Nauonal Laboratorv rerm which brieflv describes the operanon, radiation levels in-
olhved. protectine requirements such as clothing. gloves and monitoring. I'he form s approved
v the I'STA Health Phvsics Techniician, the Operauons Supervisor and the I'STA Dury Opera-
rar and must be posted at the site ol the work. The permit 1s vahd for a himited tume.

Another important I'STA document 1s “Working with I'mtium.” This document gives the ruies o
follow when working on tritum svstems. The topics discussed are: trmining requirements; radia-
tion badges and urinaivsis program; air lock procedures; TSTA "two man rule”; rules for work in
vloveboxes: use of the portable venulauon duct: replacement of a glovebox glove: handling tri-
tum contaminated equipment; waste disposal: and protective clothing.

In addiion w the internad approval Cor ISTA QA documents, some operaung procedures must
Ceoapprosed Pyothe Materials Saowence and Technology Division Office and the 1 aboratars
Health Sateny and Fovironment Division. Standard Operating Proceduces (SOPs) for the 1STA
stems and procedures anvolvimeg raditon, hgquid hvdrogen and hazardous waste are approyed
nothis manner.

ALARA
Operanons at iSTA are conducted within the VLARA 1As T ow Ay Reasonaltly Nchrevables
shuosaophy toward liizards Tor pecsonnel and the enyvonment Personnei nwdiation exposuces are
pept tooa mimmum by both the design of 1STA and the operating methods  Tatal personnel 1
fration exposure from the tove vears of tritpum operatuons at ISTA operatons are less than a0
serson mrem  Pyposures are determined wath Biweskdy o unie analvas 1 evposurer are hivher
than nornel . proedct management meets with the andevdual o detername che caeses ind adennt s

v o reduce the eaposure
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1000 dpm: 100 cm*. A report of the levels is distributed biweekly. The TSTA Dutvy Operator
also takes swipes on a weekly basis. These are taken in varied locations in both the tritium and
nontritium areas of TSTA such as on tools. door knobs desks. ctc. Records ot these swipes are
hept in 2 TSTA notebook.

TSTA goals for tritium emissions to the environment are less than 200 Curies per vear. Total
triium releases from TSTA during almost five vears of tritium operations have been approxi-
mately 75 Curies. Monthiv releases during 1987 averaged 1.5 Curies. When releases greater than

-

this occur. the cause i1s investigated. Figure 3 shows the monthly TSTA stack releases since 1985.

A iother element of the ALLAKA program at TSTA is management of radioactive waste. TSTA
process systems have been designed to minimize the amount ot radioactive waste generated in
the processes. New processes are being developed which will reduce the solid waste further.
Table Il gives an account ot the tritiated waste generated at TSTA from i385 to 1988. Low level
waste 1s typically room trash. Medium level waste is hardware (pumps. piping, transducers) re-
moved from the TSTA svstems and high ievel is HTQ adsorbed on molecular sieve from the
TWT. In 1987 approximately 20.000 Curies of tritium was inadvertenty evacuated to the TWT
through 1 valve which was incorrect!y indicaung closed. No tritium was released to the envi-
ronment trom this svstem tailure.

For preplanned maintenance on contaminated svstems. care 1s taken to reduce personnel expo-
ures. Supplied air 1s available tor emergency use. For some operations selt contained breathing
apparatus are used. When nonsecondarily-contained lines are opened. a portable ventiiation duct
15 placed near the hine. If trace tritum 1< released. the contamination will be swept to the [STA
stack. The TSTA HPT is alwavs present when conmaminated or possiblv contaminated lines are
aopened. At umes when releases to the room are possible. access to the tritium areas is restricred.

TSTA SAFETY REVIEWS AND ANALYSIS

An important goal ot the I'STA project 1s the demonstration that the Iritium svstems lor a fu-
<10n reactor van be operated sately with low personnel radiation exposures ar.d no significant
eftfect on the environment. Safetv 1y a prime concern 1n all aspects o TSTA operauon. Durine
the design phase of TSTA. a Failure Modes and Fifects Analvas (FMEA) was done tor each
vstem. Both a Prehiminary Saferv analvas Report (PSAR) and 2 Safery Analvsrs Report (SAR)
aere compieted (ret 4y These reports include a description of the <vstems. the aperiauons and
wordent anabvsis. The SAR requires updaung as the I'STA modes of operation and syvstems are
Soanticandy changed

[ndependent review ot the ISTA desien and operations o required By Los Alamos National
Paboratory and DOL - Table T Leas the exiernal TSTA resviews Preparation for these apprisals
has Liken a cansideriable smount of tume From the ISTA sttt The Techmeal Satety Appranal

IS A requared approvimate!s two man-sears of preparation

CONCLUSIONS
Sate and ettient cperaton o otoiium tacility ~tarts wath proper coastem desien and proceeds
By ovood operating methods and procedu-ec The ITSTA has demonarated <ate and eftcent op

Apanons wath tritium oser (v tive vears o trtpum handhine
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TAELE 1

ISTA LOOP OPERATION EXPERIMENTS

Date Length Process
idavs) Svstems used (remarks)_
June, 1984 4 ISS/TPU/UTB
July, 1984 3 ISS/TPU/UTB
Januray, 1986 5 ISS/FCU/UTB
Januray, 1986 3 ISS/TPU/FCU/UTB
September, 1986 5 ISS/TPU/FCU,UTB
December. 1986 5 ISS/TPU/FCU/UTB
June, 1987 5 ISS/TPU/UTB (refrigeraior lailure)
July, 1687 5 ISS/TPU/UTB
Qc:ober, 1987 6 ISS/7°U/UTB
December. 1987 6 ISS/TPU'1ITB
Februarv, 1988 I ISS/TPU /< 'IMS/UTB (crvogenic ISS plug)
[Ffebruary, 1988 | ISS/TPU/FCU, InIS; UTB (crvogenic ISS plug
FFebruary, 1988 3 ISS/TPU//FCU/IMS. UTB
April, 1988 5 ISS/TPU/UTB
May, 1988 7 ISS/TPU/FCU/IMS/VAC. .12
Juiy, 1988 4 ISS/TPU/FCU/IMS/UTB

ISS/TPU/NBI/IMS/UTB (crvogenic ISS plug)
ISS/TPU/NBI/IMS/UTB

November, 1988
Januarv, 1989

~1

TABLE 11

TRITIATED WASTE GENERATED AT TSTA

Year Volume tm?) tritium (Curies)
low level  Medium level High level®

1985 02 0.0 0/0

1986 T 0.2 0.2.0 1 0.6/1300

1987 4.0.8 0.2 1.0 2.0, 26000

1088 8.6.0.1 0343 1.3, 8000

* .3

[.ow level 20 mOCi me

Medium level 220 Ciom® and <100 Ciom®

High level ~100 Ciom”



I'ABLE 111

REVIEWS OF TSTA

Review Date Comments

Design review panel [079-1983 Annual meeungs to

10 techmical axperts) cvaluate TSTA technical design
DOE Preoperational 1984 TSTA svstem evaluation

Inspection

acility operauons
DTOEram review

| uel Cleanup
preoperationai
mspecuon

HSE -V appraisal

Crvopump svstem
nreoperational
inspection

DOE 1T AAQ Pre ISA

ISTA inspection
NOU AL Technieal

satety Apprarsal

NMST DIV apprasal

HSE DIV apprasal

June 1986

(986

I'eb. 1983

Mav 983

June 988

Julv 1988

Dec 198

NMar, 1989

bv DOE. AL before tritium
introduction into the svstem

DOE,OFE review of all
facility operations
including satety

DOE. AL evaluaton ot the tuel
cleanup svstem betore trinnum
introduction

Annual facility »valuation
of TSTA by LLANIL Health, Satety,
and Environment Div.

DOL. AL evatuation ot the vacuum
system before tritium
introduction

DO andepth appracal of 08T
IS people exaluatine IST N boe
I weehks

Annual Matercal Scenes and
[echnolopy Ihvaision appraral ot
ISTA

Annual tchity esaluaton
of ISTA By TAND Heabth, Satety
and Fnvironment iy



