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APPLYKW MODULAR CONCEPTS TO PROCESS NW
AUTHORIZATION BASIS ISSUES FOR PLUTONIUM RESIDUE STABILIZATION

A~: A recent study complotcd for the Rocky Flats Environntentd
Technology Silo proved that it is f&asible to w moduhw, qkid-rnountcd

procosm for disposition of Category I quantities of nuclear mamimla. “Ibis
would dk)W ~I%Otu’bd til asscrnblc, tcsL and aUdlO~O thO PKKCSSCSCuu$ida of
the nuclear material ntanagomcnt area. Iksides having cost and schchlc
ndvantqps, this technology reduces dtc uncertainty and risk iIi npplicrnticms

involving disposition of matorids and ihcilitics, This paper cxplakts the
pmviow research into modular skid-moumcd prnwwcs and su~csts various
future applications of the technology.

UACKGROUNII

1.0s Ahums National Lnbcmttory ( LANL) has developed a rntratcgyto stabilize legacy
rcsidum that can k indepmdent of local facilities, ‘I’hc kcy dmwut ofthisstrategy is to dcvclrrp
modular procewcs and nuthoriAon bases that arc stand A-we. Figure I de@ctY Ilw

technological aspects of three Ievds of containment fw Category 1 materials and the influctscittg

(and often less technical) elcntcnta oft ha auti~ion basis, l%o procma and muhwation
bmais interfaces must be carctiully docurnonted to procisoly dovetnil with alcmmits of W host
facility that can & operated tmdcr the existing site’s mdwrizntion basis. Ihe “k’casibility Study

on the tvioduhr Treatment System for PIutcmhtm Koaidtto Stabilization”
(LA-CT-95-296) proved that h was ftxuiildc to treat CMcgory I quantities of lc~at y rv>iduci$ w ith
modulnr syshmrn, Th siwly (CWI WM wmpwcd of Nocky Flut~ Envir{muwntrd 1’ICMIIIICIII Situ

(RIW”S), Savannah River Sltm(SM), awl LAM. peraonnal,



IW;URE 1

TECHNOLOGICAL ASPIKI’S OF TIIREE LEVELS OF CONTAINMENT FOR
CATWORY 1 MATEIUALS

Decommissioning Category I nuclear kilitics such w RFETS is complex. ‘llrc raguhxy
cmvironment requires Ml mUcrials ba removed below Catcpry I Ievck but the regukicut
wwironment and stabilization and dcwmmiwioning rquiremants co.nllict, AA a result. materials
can not be disposed of. Ilte site Inchs suitrrhle stn~ing wmas kause poterrtid lucatkms w being
used to stem legacy matcrisla, “Total rcsumpticrn of tbcilhiua schwiuled for decmnmmsir.ming and
disposal is not eecmrmicali

Prev{otts Wmgu standards were Ic$s spWiiie U to slabillztuion ant! type9 of matcrinis that
could ba pscknpcd together, Lagacy residues MC storad with other materisis in 5$.gal, drums,
MM~y d th cwdwn havefupturdd AM to 4B1o$ ad dMIMkal w rdid+d 4m5,
i~igurcs 2U tmd 2b shuw tow mamples d roibd prck~gw d“ lqprcy redducw. Prwcwing

wchrtolqkm must Identity the broken internal psuk.ages beforo the drums am opened ftw soting,



Fmultl! m
FAILED PACKAGE OF LEGACY RESIDUES

At Rl:Ulli, stablhiion of kgmcy msldw rud facility dccornmlrwionlng arc. suppotctl to
fnxwr nppruMhIhatd y at h same time Ilwv mhrls IWIamwrww plcutirrl (h Im)grrnmmutic

gfidlouk. ‘Ilte twbnolugios that am wmntly used (o stabilim procow Iwiduea may nut ba
mtisfiuxory fw stabilizing tewcy rosrduw Cmtlkt axhts between thcihty mutnptium ad
Wlh y rctnovat, In addition, thcru Isdla Inhmwt intlcxhllhy of wrhcthg pmccdurvs amt

p4xfwmtmce4Me41 hwardiv~ 44I Whfilule III ile%tttiw. l-hew l@chlkdq@rt,Iegld,Wgdwv,

ml txvwmic rlimurtsium arc causing the buwlirw ddun tu muvo tiimd umhg some very
opt mritiiu assumptions tkt mcludc puckhtiit~~ th httmm ~tw-agc ~tmuiarth d~il~mtg to WIN’,
mid Imt recovering arty phrtrmhm,
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Ids&y usca temporary, flexible. portable. or modular procaaakg aystsma duo to ccatomica.

MNL has built tmmpodJl& temporaryf~ilitics for our cuatomcra. Fi@rca 3a and 3b show a

pxtabk incinerator dev&@ by the bborawry to burn exccaa llama and anmkca for the Navy,

FIGURE h

A PORTABLE INCINERATOR DEVELOPED BY LANL (IN TRANSPORT)

IWUIW 3b
A FO14TAIILE 1NCINM4AIWI iltiVkU)I’W W LANL

$9 *., ~,



The Laboratory ha ●lml built portsbk quipncnt to measure ond pfcwaa vm”ous radioaotivo

materials. Figwc 4 shows a pottabla skid used to uabilizc uranium chips. Figures 5a and 5b
tiwa--~*dti -x~ha4Mda X4Wduh0fti
glovebox pfwess in ● trampcnmkw, fcapwdively.

P’ImJlu 4

A PORTABN SKID USEI) m STABILIZE URAIUIUM CIIIPS

‘-v.. ‘,



FIGURE Sa FIGURE Sb
STAND-ALONE MODULES OF TIIE CI.OVEBOX PROCESS fN AND SK~ (FIG. Sa)

AND IN A TIL4.NSPORTAIINER (FIG. Sb)

The following papm describes the [ mccss the team followed to compara solutions to Ihc
rddw shrirge and treatment pmtkm M RITTS, By defining Iho pmldem ml looking tit

several solutiosw, the tcrunwu do to rnakca rccommundmion that met till regulations and
requirements, The modular concept was proven fcusiblo.

I.NHIAL liiViTATION TO SI’W)Y THE IWOFN.ICIM

At Iho request of the Department of Encrgy[l’ransition mtd Management (IX’JWM-60),
pctwnnel i’rom KFETS, SRS, and 1.ANL studied the fca~ihillty of ushig modular ~ys(oms to
siubilizc plukmium residuc~. Tha study Aw-rrrirwd thut modulsr sy%tmnswere technically
feusibk, can meat thu rules anti rcquimmcrm for fmilifics handling plutonium residue% and havo
a uost bcuclil over approwhes curtcrrtly plwmcd.

Prcacmccpsunl dmigm for modular systems developed in the study were based on residues u
RFEIYi and treatment schcdulos cornpditlvc with thosu planned at WWl?L This npproach

enwlrcd lhal the modular sysh?rm were renlislically sized,

l{ccmnnlcndarirm were made to rqqdy the modular concept at WU’I’S, rmd to crm<idcr the
mc iJf*lcd nwddnr urrit9 Ihal pcdurm spcclk t’hctiws mlotk!r 1)0!1 .d!es.

WE IWOl)JJM

I:ive <iks In the Ilolt cornpliwf have sigrriilcmtt wnountfi ofplutonh.tnt rociducs, ‘Iltesc
rwidues m-acomprised 0( multiple cherrticnl nud physkhl fortm dmt wetu Ml in the plut(miurn
munukturin~ systrxns when tk production o! nuclear wcapum was halted, Sotnc d’ the
rcwducs nrc in chum W Ibrms that arc not rddc fur Iullg. turm itorago or dltiposnl,



.

The DOE has initiated a program for the stzrbilization of tbc above materials however, the

existing facilities intias&rucWa and technical capacity are inadequate fbr the task. There is
insufllcient finding to bring all of the facilities up 10 current standards to treat phttoniuttt

residues. lna most of dto fnciiitics nwxicd for the task arc desthted fw decommissioning at

lhc end of the program, and therefore, investment in upgrading existing buildings or comtrucling
IMW buildings is discoura~.

PURH)SE OF THE STUDY

W purpose of the study was to detcnnine the feasibility of using modular trcasment sysccms
for actinido residue stabiliAom Dotcrmining feasibility mans dmmmcnting thm[ tha mudular
approach cm meat technical design requiremcn(s: meet the ruks and mgulafiorm governing

operntion of facilities handling piutonium: and that tbcm is a COSLschedule, or risk advantage
that JUdk.S &k ItlOd!lk a~~ over hor 8hCKIAltlVCS.

THE MODLJUR CONCEFI’

A nmduhu system is a system that is broken into functional units (modules) thtil are

individually paakagcd, Connections bctwetn mdules making up a modular system em

standardized w that modules cm bo reorganized or rcpkcd wi~h modules having ohs
tknctions to accommodate changing needs wi[h minimum changes m the system. Ideally,

modules am small enough to be pwtnbk, MIMIthus he cntiru system is portabk.

In its most extreme form, the modular ccmcept provides a stand-alone and fhlly authorimd

capahili{y dmt cm receivo n drum of mkk. wdlilizc IIW cortlcnts, IJIId pwkagc the product and
byproduct waste so that it is cortiticd for Iwqytcrm Ytoragc or final disposition. Charigcs in
processing goals fbr a gtvcn residue, or processing ofs different residm. am addmsed by udding

ur changing sdoct process rnaduk rather than recontl@ng the entire procass line,

‘The feasibility study considered options for applying tie modular mrrcept mnging fmm

packaging the equipment in Wtspomtkm contnirwrs that. when dolivcrcd to the site, serve es tho
(ywralhlg hcillty, m modulrnrizing the im.iividh: ~!cwehoxcs for imtdlrdion in mI existing

facility,

Attvrnntagtn

Advantages of the modular anmpt arc

* miltimiza(ion or climirtation Of corrns[ructiunin A rmliodivc mmturials mwqpmwrtt urea.

lower !abricatiwt CUSLand roduccd irwtallaticrn $chodules;
● fkxiblllty in changing tho tmatntcnt procms or treating difhwtt mattwids wi[h minimal

impact on tht overall $ysfem;
● ubllity to coid test and train on tlru $YWIU uuf.skit a rudioaaivo matw ids nwugemwt rnrx;
* M ity to usc portions of tko modulars!wem to handle uthcr materials soivitt~ diffurau

protdcrnw
● (kl~ld)ility d the d)illly to reuse II1411MI iydem$ at diffcrerd dtes, IUKI
* ubiiity tii part ur uII uftha rnti!lmri~stion hu.sisw muve with he moduhu Yyx(m.



APPROK?3

lle fr8sibiliry study was ccmducIcd by a Feasibility Town and a Design Team. The
Feasibility Team was composed of represmrtativcs !kwn WET& S= anrt LANlm and inchded

consultants with expertise compkmenmy m the study. Iltc Design Team w cumpowd of

engineering and east+stirnating experts fiwn LANL.

The overall approach used to develop the plan is the approach used in the cbical wlution of

nny en@wcring problem:

● defmc the problem;
● det~inc what is given to work with;

● determine a basis f= solution; and
m solve tbe PtwMam.

Defhimg the Wobkss

The problem is IO cktcrminc if the modular cmccpt IS feasible and that there is a COSL
schedule, or risk henotlt compared to other options. TiJ he tihle to cmnpare the rtwiuhrr concepts

devcluped in the swdy with the cwwnt plans, the modular concepts had to b devdopcd around

real residues using an apprupriatc crcaancntprocess and completing the treatment in a
canpetitivc time.

The fmsibiiity mudy was bad on salt nnd ash residues at RFEHi. I’hc Feasibility “fcam
visited RFL”13 and @herd infomnation on the salt and A resiciuc and on treat.ment phuts and

schedules. 71w inbrnmtioo on the residues was documcmcd as midue profik SIWC*SMnctlhe
planned activities for treatment arc documtmted OYfact sheets.

Dctermlnlag What k CIvmI

llc givms included all of the conditions tmd rules tit bound the pczuible solutions or that
havu w Impact on the ckcisirm making. “1hirty-fow fact sheds wcra preprcd that documented
lequkcrnems and conditions which had an impact cm the study. bcli Inarnber {Jf dIe I$easihility

Team provided quality rcvimvs of the fact sh~wtsigenerated by tha team so that averpnc w ha
team hads common information Wc on which to make dccisiorls.

Ihkrminirlg ● Basis

“Ilw t-’mt~ibiiit~ T- prcparml a biwis documf?nt using ths rcwdu4 protilos Gnd fad shecls ihitl
hd an impact on (IW size or contigumtiott of the modular system m tmlsAcwmcnt rquired

the Lh5sign letim to d@velop n rnululnr concept —tIS stnnd ahme ~b ~ssibk--dml relicq (MI ●

wdcctcd sit.ofor minimum support,

htdng the Problem

l’hc De {ign Team prepared a precorwcptual design and a coat and scheduic esttmalc ihr M
srand.alone toodldti systcm to treat lIw tcslducs IIt wtcs, mtd wddn cmwtramts, Idcnltticd In the
lmsi~ documdnti ‘Ilw titanthlone systwrt is called tlw htsd C4sel



.

In uldition to the base ~ the Fc.nsibility Team idcntifti A ratd eight different

w-* ~in8 *e modu~ ~n~p. ~ *O t~mt~ opti~s WerC *final and assigned
m the Design T- fix a premnce pnnl desigo and a cost and schedule estimam sothat the
O@jom could be Coftlpat’od with the base Case.

Issues that muss h resolved fw the modular concept to & successfully impfcmentcd uttd

options h rasolutiorrof those issues were identified and arc documented in the report.

TIM Feasibility Team comped cm!. schcdulc, and risk fix the moduhr optk q@nst the
plamtcd residue treatmentactivitiesatRFEIS. Based on the analysis. the Feasibility Team
mcommands an approach fhr applying the modutar caoccpt and recommends impkrnentation

steps-immediate activit”les—mdd to implement the modular corwql.

OFI’!OI’+IS Cf!)hY_PA~

The study methodology rcmrltcd in ducc modular options being compamd against current

plans for residue stabilization af RFET!i. Option numbers d heR uc wmsistent with the

option titk and idcmtificatiorr numbers used in the report.

Due & The St8nd-Aloac Sy3tcm

in the base case. ull quipmcnt is mound in trailws or Deptuwnt of Trmqmtatioo (DOT)
Type A cantairtcm (trausportainus), which arc used 10move the equipment. When Iocursd and
intcrccmnoctcd the GOJM&CrS provide the operating space.

llm base usc is a complete nucicar fncility chat is mobile. The stand-alone modulm system
is capable of receiving a drum ofresiduc and

cxtcrrmlly assaying the unopened d! urn:

safely venting the churn:
opening and sorting the c4Mcnlsi
assmying the drum contents;

P-g ti rniduc for truatmea~
trutmg the residue;

repackaging the treated residue in welded urns;
assaying and documenting the tremttd product;

assaying, rcpacksging, and cc@@ th~ bywdwt ww WNXWd; ~d
maintainin~ qxcial nuclmr mntcrinl accountability.

The HEPA.filtered ventilation system. kkup power, sufety systems, chunge rcwms, und

support 01’fices arc provided as lnodulcsi

l~xternal amy quipment is mounted it) Iraik Tle remniodw of the quipment i~ mounted

in IIOT Type A transportaittcm that me roughly 12 fk wide hy i2 ft high by 30-40 n long.

Approxlmatdy 50 modules nro nccdcd hr the bw ~ requiring a pir,t plau spmx oi’ J W tk M’
~(J(Jfi,

(-)&
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Option #l: theModular System in a New Baildhg Shtll

The modules ink base case handling significant quantities of plutonium arc located inside a

thick-walled buil~ enhancing the ability of he systcxn to meet safugwsrdand sccuri~

requirements. Utility and support modules are located outside tho building.

Ihe building floor ~ is roughly I I .000 Ii2. -Ilick conclctc walls floors. and ceilings

provide iohudcr dcterrom. The vemilation, lighting, and general utilities for the building am
minimal. The HEPA-filtcrd ventilation system, backup ~W~T, and safety systcms ~ provided

hv moduics Iocatcd outside of the building.

0p4&m * !hmhnlized GIoveboxes bshllcd inM Existing Building.

“Htc cxtcmal assay quipmcmt is Irailcr-mmmtcd and ~tcd outside m existing lwildin~

The remaining quipment used to unpack. ussay. process. r-cpackagc, and rcassay the residue is
mounted in standard gloveboxos locrmd inside an existing building. Support space. pcrsmmel

wpport, and utilities arc provided as exisling components ofrhe building.

Gloveboxcs am %cked” or “skid-mmmtcd” according to functional groups, Individual
glovehcxcs arc assunblcd on a suppming frame at the fahricntion shop and moved whole into
the operwing area. Standard comecticms allow h glovdwx~ IA skids to be rearranged for

difkrcnt purposes.

l]ased on he worsr caw, salt oxidatim followed by saltdistillsl ion, Ihu glovchwes occd
f~ fil (If fl~ SWCC. l%e cost estimutes [br this optitm urc basal w using CCII D of E
(rcfemcd to as building modules at KFETSI in Building 707 m RFfilli. fhe sim of either cdl
mee~s the floor space rcquirc3nmIts.

P181snedsalt Osidsti atHFETS

llascd on information gdterwi in July 19~5, RFIHX planned 10 modify wd MM to existing

glovcbox linc~ in Building 779 for oxid@ion of pyrochemical salts. Planned processing of

pyrochemical salts did not include external assuy of drum venting inctudcd in the r.?duiar
options and relied cmoxlsting assay cquipmcnl at the site.

‘Ile Feasibility ‘l”*m understands that RI-I 1“Shas discontinued plain to oxidize salts aL
Iluilding 779 and is now c.oddering using Isudding ‘/07 hr rwdm xtabdlzation. 111!sis
consistcmt with the rmxwmncndatiom rcsdting from this study, However. ha work done arwnd
Building 779 dferd the mti complck’ iubrmatiun for dle basic approac4, modifying cxistiug

gloveboxos in existing buildin~ against wnich the modular conccpl could be crxnpaml.

ANALYSIS ON THE NEED FOR MOI’tlI.ITY

With the size and compkxity of” the modular systcmdci-mcd by the preconccptuaI design, the

I:casibility ‘l’earn cwduatcd the need for the completo systcm to b muhile, Sites stnring rcducu
were c(mttic.cl and infiwmation was gdilwred (MI the rnhilily of(hc si[cs It) Iinndle oa-sitd residues
witi cxbting equipmcm,



Recognizing that a majw prticm of the total residue invenw is at RFETS. aod that the
mnaioing ska havemost of the equipment needed in place. a CQrnplete mobile system is nol

needed. 13UKduplicate modular systems that provide specific timclions, such as urqrackin~ assay,
and repackagin~ have potential tlw use al other sites.

CQST COAMPAIUSON

The costs of the fw o@ions were compared. The costspresemed here arc the total d the

total estimated cost (TEC) and @her project cast (C)PC), which awnbined are iho wst of taking a

~~1 from CCMCC@* [0 the start Ofopcfation.

For planned stabilization activities, Ibe cost comparison assumes tha[ each time WI .-xisting
glovebox line in an existing building is modifivd to proccw -idues, the magnitude ofthc coat
wili be the same. k ~gth of a moduh ~ti~ iS tit thc S- ~ bo GhW@ ir) do

diffkrent work with rdatidy ranail inmmentd cods. “[lc cost com~”son thcdhre looks at

theop[ions in terms of treating p} rocbemical salts, ash, combustibles ad odds and ends. Odds

and ends arc rmiquo problems that will surfhcc a~ RFETS is rcmcdia!cd. Ile incrernantrd mst
and cumulative cost am sbvn m the comparia.

Base ckse

The cost ofhe basa case is cmnpwd as [he totnl UN fw the salt oxidation system ~ith !he
additicmal tremtrncnts (e.g. salt distillation. ash stabilization) s!lown as the difbesuird cost ibr

adding or replacing prmcas.. rnodulcs.

Option #1

The cost of this option is cha sanw as (hc base CU.Wwith u onc Imm cost d $9M for ;hc
building she!l.

c)ptiorl fi

The COS..is presentedin the utme maoncr m for t~e base cm.. end inclml- an cstimttto iiw

tnodiflxtions to Building 707 at RI’’LIS, Ilw cost of modifications to Building ?07 are based
on inf-tion prowdcd by RFETS and art inspection of tha building by the Dcsiw i’cam cost
Nima[ofs,

‘~]c TE(y for salt mtida!ion is Imscd 04t n 90% conceptual design report Iiw nMnlificalioIt Imd

addition of equipment to Building 779 at RFI.H3. “[h OK wus provided by dtmstoa at
RFETS. An additional cast hat been wtimarcd for tha restart of Building 779 bused ort
in~’brm~tion providd by KI%TS, ‘the total cn.nits toaboutS47M. Ilutails on this cstim~tc wc m
IIW re~, IIM following table ( I’dde I JCOmIWWeSdW COSI$of ~~ diffWWII ~y~i~~s tind

lrcuunenu.



TA41LE 1
C(IMPAIUXI COSTS

Tmmtment I PlaMed ,
ksethac Qtkl n #l option M

NM Corn. ASM cum. MM cunL ASM
/

cuaL
ml ml SM SM

Sah Oxidation 47 47 79 79 88 88 61.5 61.5

Sall Oxidation not

and Distihtion plasulcd 9.5 88.5 9.5 97.5 10.5 72

Ash I

St9bihzation 47 94 ‘5 93.5 5 102.5 4.5 76.5

Combustibles 47 141 7 I 00.5 7 10!).5 6 82’.5

OddaErsds 47 1x% 5 [05.5 5 114.5 4 lbfi.s

Llircct cornpariscm of dscCC=tof Ihe modular options to the plnsmcd activities is difftcuh
bccausc

● the modular options include tqu ipment tha[ provide functionti rmt indudd in IhcTEC kr
thephnrscd activik fi Building 779. such as c.xtcrrsalassay and chum venting;

● the pltmncd W@rrrcnt actiwtlcs rcl~ on suppc@ timctions Iocotcd outside of Iluilding 779.
the cost of Which is _ included; and

- the OK budget for lhc modulti oplions is significmndy more generous then chc budget for
dm planned activities.

The IM5C c* incurs an upertilimnl cost pcmdly. .Additiontil guards in secure firing positions

arc nccdcd to mm satk@ WI sccu.rityrcquircmms for intruder d+’. Ilc annual opcmtmg ““
cost for the additional guards is estimated as S1.5.M pm vcrsr.

Operating cus!s arc wrrsirkred quivalunc for all optium, exqw the kc cm, uwumin: dmt
all options provide the mmc functions and process the residues over the same time.

Ftndiagn

‘[lomodular options b=omc more cconomicnllv appealing as mere treatment pr~csscs arc
uwd.

[here IS S25 -S30M driver to ins~ll mudular SY’wcmsin 13uilding 707 over the basu CUM

Option d I incurs a $9M pcndly th~ provldcs Iittlc Iong.lcrm value unless h budding has a
practical usc aiicr lhc rcrniducsurc lrcatul.

*- . . . .

f\



Fustdarnentally. there is a cost advarttagc tominimizing the fabrhxtion. assembly, and Icst

work pcrfimwd inside a mdicmctivc materials management area Option //6 pmwidas this
advmtage.

SCKEDULE COMPARISON

‘lhe modular o@ons can be iieldcd ready for opemtional testing in three year~, and
operational on residues within firer ye.ats. “Ific schcdtdc for modular options does not take
advantage of oppomtnities to condense the schcdutc bcausc the validity of oppmtunitics to
reduce the schakde must !M determmcd bused on site-specific conditions and ●grccmentrn.

llw planned activity fbr pyrochcmical salt oxidation at RFETS scheduled tmatrnant to &

compktcd in 1997. But ucatmeat in 13uilding 779 has been cuncekd and new plans ~or salt
oxidasion a! Building 707 are in the works. llmre is high probability thal oxidati.rutof salts can
nol be completed in the original time kme, which is drivenbyDN’FS1394-I,

In today’s worIrL schedules arc driven by tho NEPA processand ●utbrizadon basis
requirement%, the time requirements for which arc similnr for all the options. The

implementation plan ist this report inshdcs =ignsnents to idcntitjf and document opfmtwmitics
m compress the schcduk for the rccommcndcd optmn.

C~lWAIUfiON OF RISK

‘lhc I:casibility Tca.m found that here mu no high-risk ckmcnts that prccludc any d’ the
optkwM from achieving an =ptablc ii~tbkdht hmsis.l%cre is no ~ignificant risk udvuuttigu

for any of the options at his stuge of design.

RECOMMENDATIONS

lhscd on this study. tic Feasibility Team rccommcmdedrhc following:

● tipply the mcdular concept al WETS using OpIiwt 116,nwk- or skid-muutmtd standmrd

gloveboxes instfdlcd in Building 7’07 atRFETS;
. optimize the use of modular componentsto ma!m the bat usanfequipmen. and best use d

avtti!ahk spaca in Iluilding 707. Comiklor parallel trc~[mcnt of mom Ihun 00C r~sidue; und
● ofler duplictite funciions of the modular tystcnt to the other sites.

CXM4CLUS1ONS

Ihc (euibility study shuwtd lh~[ nwdular syYmtns. ranging from rntaod.aluna syBIenM OJskid.
mouotad equipmcm installed (n an existing building cm meat the mlcs rqulhtioms, and

I’cquirancn@ I“orhandling slgnltkmt qumtiilcs of spcdd hdar matcritd, and that modular
~ywmmucut httve cost Hnd Acdulu mlv4mtugc8 (IVCI Imdhhml UPIHOIVJW m Ivmdlihg qwid

nuhsr rnatunul.
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The followingam advan~cs ofmoduiartreacmcntsystcnw

mirtimizalion ar elimination of constmction in a mdioactivc material rrtanagcmcmarea
which lowers the !%hication cmt and rcduccsthe installation scheduk;
flexibility in changing the treatmem prwoss or treating diffkmi matmials with minirtd

intptcl on the ovemll system;
ability to cold mst and train on the systemoutside a radioactive mat=inl rnan+pmcnt area;
ability to useportionsof thomodukr system to handk uthermaterials, ihus s-iving diffcrant

pt’obkms;

pt-mbility and the ability to reuse modular syitettt equipment u different sites
ability to solve lbm problems of handling special mwlcar material wilhout ncw buiklings or
restming mging facilidcs:and

abili~ for pan or all of the autlmrizatiortMis m mo~’ewi~ ~ m~k sysl~.

Whik the feasibilitystudy was directed@ actinide mti= WUIG shOw *M m~u~
systems can hsndk ~ial nuclear material probkms tanging iiont waste pnxessing to handling
actini& metals.


