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ABSTRACT

‘1’hc Aulomxhx! Rclircmcnl and Inlcgriilcd
Ijxlruction SySICIIl (ARIES) is u ncw dcvclopmcm

and dcmonslratinn glove-hm Iirw plu.nnrxl for inskd -
Iiuion al TA-S5. The mission of ARIES is dcvclop-

rncnl of advanced kchrmlogics for disassembly (d”
rciircd plukmium wcqmrs componcn[s. ARIES is

suhdividcd in[o rhc following suhsyslcrns: Kccciving

(ilirlo~k 10 syslcm tonlrollcd mmosphcrc),
I)ismscmhly @rrLs irrc scparnlrd inm hrmishclls),
Plulorrium Consolidaliorr, Amcriciurn IWmovirl,
1)~.zt]llmlnilltilion (rcrrwvul of lmcc plutonium trom
mmplu[fmium pnrls), iln(l Nomlcs[ructivc ASSOY

(N1)A). “Ilw ARlliS NI)A s!ll~syslrm umsisvi (d hmr

rolil[)llit-r-l)ils~(l NI)A insirumcms (cidmimclrr,
~:lllllllil-rily is(Wplc SYSICIII, !il’~1111’111111 ~illlllllil KiUl -

wr, illl(l ilIl ilCll VC/pilSSi VC nculr(m Illulllllliclly

uwwr); il r(hll h) Ioil(l illl(l Illlh)illl Ihl’ 111S11111111’111S;

illl(l il llllSl cimqnmv IIJ WIISC illl(l c(mlrol [Ill’ iuslru

Im’111 Slnllls, .S4’lluluk’ Illt.:lsllrclllrllls, ilrChl V(’ lilt’ rv.
S1111S(~1 IIIC ilSSily\, illl(l II I1(”L’I lhl’ dclivllil.s 01 1111-

rolnl[, ‘1’lw NI )A SIIIISySILWI WIII IN lIIlly lli[~gril[d

1111() It){. Altil($ [)l(rn~!;s li[l~ illl(l will prtwdc ii~silys
()[ nu~’lrnr Illilll’rlill IllAll;IltmIllhcrrnlly wd(mrilll(l Illtm’

c1I It’lrlll 111:11111[111:11111)11l:llc(l Sysk’ills.

IN”I”ROI)[I(’’I’ION”

I 11:+11)11(” (’ll;lll}~~!i ilrt’ II(IW IJt’1’tlrllll}: III [ !IIII:s(I

SI;II(’S IIIILI(O:II [11’1(011(.IIL(. lMd ItI(T. As ii rrwll[, IIItm

l(’([!lll(’ 111(’ 111s plilt’lxl 1)11 111(’ I 11111(’(1 sldl(’\ 1111(’1(’;ll

W1’:ll)lllls l;llN)lill(lllr\ ;111(1 1111’ 1111(’1(’;ll pI(MllI(”ll(lrl

(“I III IIIIC! ILIV(’ l’hilll~cll (Ilnlll;lll(’il lly, wbrll’;l\ 01(1

p(dlrl(’s Irll(’(1 011 (1(’11’[1(’11(”1’ hy IIIIIIIIN’IS (Wllh il

l(l!”ll\ 1111111(’I(ulll(’1 SIwl[’1 [ 1111(111) :111[1 011 Iillp.(’ u’illl’

l) I(RIII(II(III, 111(- III-M’ 1 h-l~illllll~’l]l [~1 111(’1}1.Y ( IM )11 )

*“[’111, Al{l].s Ilrl))!lillll I\ SIIIIIIOIl(hI! IIV 111(’ I IS

I hmlmlm(wl (d II,IK”I}I,Y, I h’1(’IIw l’I(I}!IiIIIIs, l{(’wJI, II

;111(1 Ih’v(’1(]l)lll (’111 l(”:lllll)}! Ill 1)1(’ dl’\l}w Ill III(’ Al{ll’,s
NI )A Sy\II-lll tI; I\ IN’(”11 \II[)lIIMl(’d tl~ Ih(m I Is

I)qlnlllllt’111 1)1 I’1ll’ly, y. ( )11 11’(’ Ill s,lf{’}!llJlll\ :111(1

S(’(’llllly.

weapons complex will ml y on dclcrmncc by capahil -
ily wilh u focus on n(~npr(llifcrilli(ln, T’w fulurc Corn-

plcx will focus on rmclcirr mdlcritils mmurgcmcnt and
Iong-lcml, .sccurc slorugc of nuclctir mulcrial, Previ-

ously, tic primury COSIin ihc wqnms con:pk’x wirs

associaicd with building ncw wcqxms. Ni)w Ihc
rntijor COSLSWII! k tis.scciillcd w ilh Wcqwms dl \llliUl-
Ilcmcnl imrl dcconlaminalion irnd WIII1 ilddrcssin~

sislcguirrds; w:curily: and rnvir(mmcnl, s:ltcly, Jnd
health needs,

(’krrly, [hc dcvcl,,rpnwnl (d irdvirm-cd dlsmml
llcmcnl k:chnolt)~ws will pliry illl inlcgml ptirl in lhr
chimgirrg role ()[ IIW 1101;. As an IniporIanI ctmqNJ-
ncn[ of [his cff{)rl, Ali II\S (A III(NII;IId Rr[mcmm[

iSllfl 111[1’gt’illl’d tiXlrilClioll NyS1l’111) is dtmSlglld [1}

pr(wi(k u Icsl Id [or IIIC (Icvchqmwnl 01 k’chiI(dIyy

for Ihr (liSlllilllll(’lllClll ()[’ IIIC prllllilrlt’s (d nurll’;lr

WCiIl)l)IIS (pi[s). AR 111Swill Inkgr;lllm ililll ili][olllti[~
1111- dl,silssclllhly ld 111[s, L’l)llS4)llllillloll oi IJlullmlurll,
rvm[w:ll ()[ nllwrlrlulll Ir(ml 11]1splultmium, ;IIN1 III

1111(’ 1111’iL’iillClll(.111 ot [k’ prlxhlrls illlll WW41CS 1}~ SI;IIC

01 Iht- iir[ Ii(nl(l(sstrii(’[iv(’ :IS,SUy ( NI )A ) IIIL-Ih IMIS.

N(I ll)[~}[ril[lt(lmc[html rlt}w cxis[s I(w [lIr dISIIImI
Ilrml’111illl(l rc~”(wrry (jl nuck;ir Hl;il(. rd lr(m Illwly

Wl”:lpolls d(%lps. Iivl’n III(N1” :Is.wllil)ll(’s 101 Whll”l;

rw’twrry 1(’(’hillqurs IMV1’ INSCIIrsl;lhllshcd rcqulrr
I. XICIISIVC IIhIIIIIiIl lIiIIIdl III}I [WIIII wisIKI:IIIxl Iwrx(wiwl

L’xljosurv I(J Iil(llilllorl) ;111(1 r(’sull rrl t(mfl(lcrdll(’

w;lslc fi(’lit’r;llnnl (Iurlll}! (llslll;lllll(- 111(’111. ‘1’llv r; “xl

gt’111.lilllf)rl nlll”l(’ilr III: IIL’II:II!; pitht.};’.lrlfl I: ILIII!Y

((”11111111(’x ?1 ) will rt’ly (Irl SIW r(’lurrls h) Ilrtwi(lc IIS

t(ll!. AI{ II..S Wlii lMIWldl’ Ih(’ 1111’[kMl\ 1(1 s:lll\t Y Itlls

}:(hil VI III II’ :11 lh~ siulw lIIIIt r(xllllulfi wJ\l(s, ltIWIIIIII}l,

lwtu}lIIwl lmII;llIIMl t’~lnvillr(’s, ml tIlrI.. I: IllII~, It) 1111.

lll~.ll(. Iil st:lldw(ls III SIltly :uI(l :4c(rlI Ilv.

()~l;ll~lk:}~ 01: ‘1’111: ANIIIX I’RIN”l;SS

1’11$( I)lllillllllly, 1’1111{)111!1111 Will Iw 111(” 1111)111 11)1

111(’ ARIIS lll!n’(’$~ 1111(’ ilil(l 1[11” 1111111111III 111(’ lIIINI’\S

WIII hr ;IIIWI 1(111111Ircr Idlll[jrllltlll rllt-l;ll Srvul;ll
Ilu(, y,l:llt, (l \llll’*y\lrll l’. ;11(’ 11(-{ (. W;II y 1{1 ill ( lMllllll\ll

lhl\ ;I’T 01)111111’(1 Ill 11): I

,.. . ,, ..,,,,. ,bft, lr.4itr A\
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FIR. 1. MusrriaL~jlow ink AR1bX prtwr.rs

~: p IL$ will hc inlrwluccd inm the

ARIIIS Iinc :hrou~h ti conhuninution wrlrol

cnclosurc.
,,~: A cumng huhc is wscd 10 scpurinc

k IJII inm Iwn hcmishcll~. “rhc Iathc is Iwhxl and

unlowkd roho[icully,
l!lUMUUWll 1~ ‘w: ‘lmhr hcrnlstwlls wr

pluccd mm Ihc consolidmum uppirrmus und nrmly
I(HW, ol Ihc plumnium Is [:(dlcl’l~d ilS illl Impurv
mr u! rwuly Ii)r sut)wqucnl umcncmm rcmiwul.

fMllGfJMIUll~lQYi~: I ilgtdy riuhoxlivc 741 Am
N sqmrmrd i mm dir utm.wddmcd plIIiomum I)y IUI

ilUlllIIlillL’d Ill(tlli’11 .%111 ~XKilL’l loll (MS1;) ~(rn~s%.

)’hJIUkilrUIJIVL kiW’: Alf l~l~~lu~ls 1111(Iw~lsllms
k:lvm~ Ihc ARlliS pr(x”cssWIII h’ iLs!&Iycd III [1111” fIII

1111111)11111111il~~”(Mlllllllllllly illl(l Wa$l(. llllllljl~(’lll( !lll I) Ill

pt).ws. SIiIIC t)l IIIC ilrt NIJA ICL4mUlU~S(clllt)limc[ry,

~illillllkl r,iy Isol[}pirs, sr~mlwl”d ~illllmu scunlllll~,

IUId nrulrlm VI) IIIIIIIIK) will k uswl Iltgcll)cr with ii

IllillCllill lllUl(lllI1~, I! IIM)I

l~lfiul(’ ? show% lhr AKll~!; ~k)VC hok 1111(’

pl;IIIIIc(l I(II IIISI:III:IIIIMI :11 Ili[m 1.os Alwitos I’IIII(MIIIIIII

I’il(’lllly

ARIES NONDIXTRIK’TIVH ASSAY
SUBSYSTEM

The ARIES NI)A suhsysmrn consis[s O( [our

computer-tmscd NDA instrurncnls (culorlmctcr,

wumuti-riy is(mq)ic syslcm, scgmcntrd gumnuI sciuI
ncr, nnd uI1 uullvc/pusslvc ncullon mullipllt’ily

cmmlrr); u rt)hol 10 hmd ml Iml(wd [hr.’Inslrumrnls.
IUId 1111NI)A hosI compulcr Ih:II will .SCIIWd LIm

Irtd 111(’mslruuwnl UMus. Whcdulr l~ll!ilSlll~lllCIl lS,

urchlvc Ihc rcsuhs (11[11(”M%lys, illlll dlrccl Ihf” ill’ll Vl

IIm d IIIC roln)[. ‘IIIc Ilow (d nm[crd In IIIC AKIIIS
N1)A $yslrlll IS IIIN1l Ihr Mirll! ARIliS ~.h)V~ k4)X 1111(’

11110 :1 Icnlptwuty Illillt”l d sl;l~lll}! llr~il. Ihll)llgll lh~

NI)A IIIWIIIIICIIIS, llld Ih(’11 l)lli ot [k’ @lV(’ tN)X Illlr

I(}r Illlill (11 S1)OS111011” 1[) Slolil~C, 1)1(1(’~~i Iim-s, 1)1

WilSW,

“l”lIt- AU II(S NI JA sIIlww#rm, drmrllwl mim”
Iully I)(’low’, 1%%I1OWII Ill 11111 (’k (llil~lillll 1[)1111 Ill

I:IK, 1, I;lp,urc 4 Illuslrnlcs Ilw Imcrln(x. (II Ihr 11151111
II M”IIIS 10 lhr rd[ )A @W1’ In)k
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Calorimeter

The ARIES calorimclcr, dc-lgncd by EG&Ci

Mound Applied Tczhnologics, is a waler-hati hem

eacharrgtx c.alonmemr modified for in-line glove box

use. The caforimcmr u ill bc auachcd m rhe glovc tmx
r.hrough a single opening in the tmuom rrf the hox and
preserve ihe integrily of tic glrwc box. Thai is, rhc
inner charnbu of lhc calorimeter is isl.w Lhcgksvc hox
conlainmenL The waLer jmkc[ is around Lhc ormside

of rhc caforimeler and rhcrc is no danger of Icalqc
imo Lhc gkwc Imx cnclrrsure.

The wallagc range and meirsurcmcn[ prccisions
for Lhe instrument are .qmificd 10 he

0.1 wam t 2.0 % durmgh 10.() waus f ().1 %, .

The 7-in. -diam timplc WCII of tic cah)rimc~r
will accommodate tic ARIES sample can (stiudard

fti ~k, 11502, “2-lb co[fcc can”’) which is 5.125 in,

in diameter and 6.5 in. high.
I’hc calorirnckr cmnpdkr will k a PC wilh a

VM3H6 operating system. The calorirncler program

will use hdr cquilihrium and Frcdic[irm mc[hmls Of

“end-point-” dctrxlmn 10 dclcrmirrc if irn asstiy is

rwnplclc, Rcsulls 0( Wmdarrl, siunplc, and bdsLsIInc

rum will k slrwcd on dish I’(MLskr u.w.,The rcsuhs of

[k III CiISU~InCII[, m willL$, will k ptis.wd 10 :hr N1)A
110s1compukr 10 IY clmillinfd will) lhc g:lltllllil-rily

Iw)h)pic Illcasurclllcnl of spcci~ IC pi)wcr f wirlL$/grwrl

pllllollllllll) 11) ~lVl! illl ilSXly for Il)lill Idl)ll)l,llllll.

l’lutuniurn (;mnmu-Ruv Isotopic SVMCm

‘1111’ ,M)~lWiUC tor 1111- l’111~)1111111) ‘, ;Mllllldkily IM)

ll)pll SySICIll Will llC il llCWl~ (Ii” VCI(IIM’(1 11” vcrsilm

of [tic I;KAM (l:IW(I i..lml~y, It.’q)(m(’ t,llill’[11111

AIIiIlysIs Wllh ~MII~ldr I.,[II1” I(”IIIICS) M)l IWmrl lhl

tIiI\ tW~II II,W(I III IIIC Nhl”l ,1 N] ~ij 1.ill~llil[[~l~ SIIILIS
IWW.

“1’hrI: RAM srdiwmc will IIIV:ISIIIC Ih(h [111111111111111

lh(llo[)l~ (I ISIIII)IIIII)II illl(l “ll AIII II; IL II(III III iIll III(.

1)11111)11111111 lW~II III}! silIl]l)l~\ 1)111(111( (’(1 I)Y Akll,\.

‘I”ypll”:ll Illr-;lsllll’nlrlll Illllrs *III In’ ,’:) III u) 1111111[)1

!4111]11(’s Wllh ;1 11’w 111111(11(-(1}:1:1111s01 11101(”01 1)11111)
11111111Ill I I() : h 101 Xlllll)lrs Wllll ;I }1,1:1111 01 so (111(’

pli’1’lli”;ll 1,.)w(’l 1111111 101 11)(’ \y\ll”lll) “111(. y.;lnllll;l I;ly

I:irtstll)it Ilw:lwirrillrlll plIMluLvs v; IIIIr\ 101 111(. qw(Ilh

I)(IW[. I (I’r>,,,, III ,w:lll\/}J,, Jill pllllollllllll ) :111(1 Ihl’

rllr-t’ll\’r I’ll 11,1( 11(111( ““’’’l’1l,,,, ) 1111 11)(” 1)1111011111111

Ill Ilk’ Silllll)l(- ‘I”IIL’W llllillllllll’\ ill~ I (111111111(.11 *1111 111~

Ir\llll\ 01 (’;llolllll!’lly (1’,,,, ) Ill 111’1111{111 ((111111111}:

( J“’’I’II,.,I) 1{) ylvi. :111 il~\:l\ 11’’11111 (11 ~Iillll\ !11 111110

11111111 ‘1”1)(’ Ill(llvlllll;ll Iwllllllll 11;1(111)11 , ;111(1
d,

,\ Ill

fraction are also used in the crrincidcncc coumcr

analysis. Typical memmremcru prccmion d Perf [m

pure mcral samples is expcacd In b. ahwt 0.3% (one
srandard dcv~tion) for a 30 m 64) min assay r.rmc Ttrc

precision for ‘“Pueff is cxpwled 10 bc aboul 2.0%
for Ihc same assay time. Measurcmcnl accuracy M

expxti m k cO.25Yh for Pefr and c1 % for 240 Pucrr
for mclrd samples. The hclcrogcneous matrrx d tic
MSE salts makes analysis of lhcsc mamrials more
difficult, For tie MSE salr.s, tic mcamrrcmcm accu-

rdcy is cxpcacd to be in Ihc 5%7 range for bmh Pcff

and ~Pueff,
The gamma-ray speclnd will tw ob~ined wutr a

single lead-shielded, high-puri[y, planar, gcrmanlurn

deuxlor connecuxf wirh appropria~ elwronics m a
K-based multichannel analyzzr. The dcumor will k

mourned on a conlpuler-ccmrrollcd. stcpping-mouw-
drivcn pfalforrn and will bc ahlc 10 move reward or
away frum the sample Iwirlg mcasurcAl, This will

aflow for optimization of .mmplc ccrunl sacs. The
delemr, shielding, and support plm(oml will si[ on
Lhe floor under Lhc glove h}x Iloor, cru[sidc tic con-
rainmcnl, and will view lhc sample rhrouEh a WCII
mound m tie floor oi tic glove hox. The rompuwr
syslcm will hc a PC opcrtiling urrdcr Windows

3.1/Ix)s,
Inside Ihc ~lovr hnx, LIIC roho[ will pkscc rhr

urmplc on [hc [urmaldc 01 a srirnnlrrg mcchunism
in.smlcd inlo Ihc ghwr-hr)x well. Ilc .Sconnlngmcch-

amsm rouslcs rhc .umplc mrd sews llw mmplc Yrrll.

cully pasl Ihc uncollinmlcd dckclor.

“[h’ srdIwiuc It)r Ik ARlliS scgIIIcIIlul KmIII:Ur

w.;umcr will k’ il IWW 11” VCISI(III 01 .wdlw;m illr~iMl~

dcwh)lwd by 1.OS AIWINN %11 C~U:ll(l’I Assnv ( il{ql
N-1,

‘l’Ill’ SC~111rlllC41~illlllllil St’illllllV Will lllCilMlrC 1111’

illllolllll 01 il!l l!i(ll(ll~ (}[ Illlllollllllll, Il$llillly J “’1’11, ((II

2 “(I or ~“ 1 AUI) I)v COIIIII;IIIIIK IIK IIIICIISIIWS 01

~illllIllil RIYS CIIIIIIC(I Irolll IUIII(IW 111)1I/ltlllill WglllClllS

(1! :1 !41111)11’ Wllh IIIC ril(ll:llll)ll Cllllllr(l l)? ;1 Cdllll:lll(}ll

Slilll(lilrll, ‘1’hC lll(’:l.SUI I”IIICIII IS I“orr(”(’1(’(i 1(}1 lllillrl~

illl~llllilllllll 1~~llslll~ ;111ckl(’rlhll ‘~!i~- llilllSllll\Sl(Ml

S(}lll(’(’, ll(x’mlsc Illl\ 111(’III(MI 111(’:lsllll’s ;Illl(llllll.$ 01

qn’1’11 It’ I\lllllllv\, 111(” mr:l\llld I\ololll(”” Ilm Ill Ill 1s

Ir-qllllcd 1(1 (’(IIIVCI[ Ihr’ lrwlll.~ 10 IIw 111;1ss (11 (’null

CIIVIWIII ‘Ilk S(;S rcsull will In i IIIIIIIIIW(I WI III IIIC

lll~il$llll”(l 1S111(1111( II;II 111)11 III lllr NI)A I)t)fl

(’IMIII)IIIIV

I k ~hW~ IMIX W(’l! .111(1U illl Iill)l(’ Will IN’ VI” IY

\Ill\ll; ll Ill 111;11{11’:d’rlll{ 1111IIIC Al{ll.s }! JIIIIIIU IiIY

Iwll(l])l( \v\l(”lll (\i’(” :Ilhw(”) I 11(’ Ilw(”l;lll Il;ll(lwilll’



design for tie SGS is simihr LOtiar of tie garnma-
my isolopic system witi rhc addition of a ua.nsmis-

sion-source holder and shuucr mechanism for tie
transmission scmrcc, The Llclcclor plmforrn wi II be

tixcd for be SGS.

ARIES Neutron Counter

The ARIES ncrnrcrn courucr (ARNC) will bc

designed m have flcxitdc capability m handle boti
plutonium and uranium items. The plu(onium capa-

bility of rhc crmmlcr will consis[ of passive ncuu-on
coincidence counting, passive multiplicity countig,2

and combined ncrivc/p’msive coincidence counting.
Pawiivc multiplicity umming may be u.scrllo mcawrre

.somc materials wirh (a, n) contributions arising frum
the sample mim-ix (MSE sal(s). Ncutn-m counting will
bc USC(Iprimarily m mcusurc U’IOSCiwms ~a[ have
k)w ma$scs of nuchr mucrd and lhcwforc Unnm

he mcasur-ed by calorimcLric ~~say.
Ac[ivc inmrrogatiorr upid)ili[y for LI’Icirssuy cd’

high-dcnsi(y 2J51J will bc. designed imo tic ARNC,

This capability requires (WO americium-lithium iso-

mpic sources [(M aclivc irrtidimion of lhc sample. The

alllcricillnl.lillllilnl soulccs will hc conlaincd i[l a
scp~rti~ set 01’ cd plugs Ior Ilw AR NC. Th , rolwl

will ch~ngr clld plugs when the instrument is
Swi[chrti lr~ml [XISSIVC Ill(Mk, ‘1’hc iillicrlclunl-liltliu[ll

S(mrccs wili cuch have nculr(m oulluIL\ ()[ q)proxi -

m;uriy 105 11/s.

A cunll}in(xl active/pi.rssivc ‘ uqmhill[y wi!l iIlsiJ
hc pn)vidLd. ‘lhis will require u lhird sc( ol ud plu~s.

‘l”l)lsAI(N(’ will lx Ihr I’irs[ syslcul WIIII r:qd)ilily h)

apply four diffc.rcm measurcmem mchds (passive,
passive mull.iplicily, active, and acrivc/passive) m a

single sample. The initil implcmcnlzuion 0( tic sys-
tcrn will be usd 10 define tic hcs[ r.cchniquc for each

sample type. The ARNC compur.cr will lx ii PC opx-

ating under DOS.

ASSAY REQUIREMENTS

Tk material LObc analyzed in dw NDA box will
lx mostly plumnium mcml, plmonium @wing MSE
residues, or wa.we conuminmcd wi[h pluurnium.

Malerials will be analymt wcording h tic Icvcl of’
nuclear mabxial and tic i~m matrix. The “amoun[ O(
SNM” in tic Luhlc is bawd on drc oplimum rrperiuing
mngcs for lhc inrlicaled instrument. The away pal.hs

of Lhc various mirlcrials arc summiwiixd in Lhc utdc
below, Irutiidly [hc inslrumcrws will antilyzc only
plulonium mdlcrids. Al a fuurrc dwc, lhc NDA in-

slrumcnLs can k scl up m irsstiy U~JIllUlll iwms g4m-
cmrcd by tic ARIES proccs.ses.

CONCLUSION”

‘[lK ARIF,S in~gmkxl sys[cm is iI LCStIxxl (or Wrc

dcvclopmcm (JI proccsscs that remove plulonium
from si[c-rclurnd piLs with lhc grcwc%[ pt)ssil)lc

.safctv ml cl)nsidrrfilitm of k cnvirommml. These
gods Lficmlc dL’sIy,n iml insl:lllulit)n d’ a fully mk-
gralml W of J)r(nc.sscs Ilml Illininl u.c full y inlcgwld

scl of pruwwcs [Iltil nllnimv~ w;Isw, culmm.c workxr

sid’cly IJ)n)q:ll illlll)lll:llioll, dllll Clllldoy S14k!-01-[h(

ilfl proccs.scs;Illd Illslriill)clllillit)ll,

(kl)(.r;lld hy Ihr AK II+ I’lolcct
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The ARIES NDA subsysmm is an aummiue.d,

in-line, nplere NDA labomlory. The syslcm has

bwn rlcsigncd 10 away any of tie Iyps of macrial
tha[ tie ARIES proass will produce wir.h tic mos[

up 10 dme mcasurcmcru mcUmds. The aulomawd
mamial handling KIIXA will ruh.rce opalor radia-
tion expo.mrc 10 mdiomive ma[erial. Bczause aJl

O( tic instruments arc in-line. iwms will na have to
be bagged OU1,again nxlucing opcralor exposure 10
radiation. Safeguards will also be enhanced

bccausc hc miucrials will no[ have LObe removed
from IJrc process Iinc for mcasurcmcrm
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