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DECLAIMER

‘his report w prapnrcd at ●n wxount af work lpomor$d by an asemy of {h~
United S*atoJ (lommmmrk Nailtr8r tha Unhri S!avn Govmrrrrm nor any tigwtey
W;oof, nor any d Mr *rnplo* m8k* 4ny wururty, 8xpm8 or implied, or
auumm any l~d Ilabilily or tqmrrs{bilky for tha *OO$I?8QY,cornpl#t*rmM, of W.
fulrms of ●ny information, appurntw pradrxi, or procew di40Md, or mpm!cnts
thst its uaa would not infrin~ privately owrd rights, R* fwsrw hwohr m WIy IW
cific wrommid product, pro-s, or stmcu by trads n-, trdanark, mwk
hirer, or otherwk does noi nux!uarily corwtiww or imply its Awucmont. wrna
mwrd~;ion, or favoring by t&M Unimd StatM 9ovmrtm80t or any wney Ihmof,
The vkwl and oplnion$ of Whom *apred Iwmin do nol ~tily W. or
reflect thrMo of the Urmd Siaisa Qownma or any 8zuncy Ihmof,
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“rho centrrd databnse is where all status irrfonna.
timr ix xtwed. It must .wpport rapid reirieval, phtybnck,
d wchivingi Ttw alarm sytitem provides notificntiim of
prnhlerns in the rnonitodng system, U must supped
rrcknowlrdgrncnt of &irms, msnh!tion, ml integmtiutr
with nnalysis twds,

The user inwrt’acc musl Mow data display, hurd
copy, ramote access, and system start-up mtd termina-
tion. It must Qiso allow accass to othof sofiwaro !001s
inolwting simulation,

A slmpb dingram showing an example layout of
the busio xof!wnm system ftmctirm is %hown in Fig, 1.
Tha monitor function continuously acquires data from
sensors.’ ,%e{inta coilec~ion rmfrwmn ~loms and sorts ttw
dfitn, Re&T~me Amdysis performs simple analyses such

ns oalcnhrt ins summary information and comparing sen.
sor output with mtlhorizntion information, Review pro.
violas the visualization capability. Anaiy%is is ri higher

Ieval of ot’f.line computation such a~pattern recugnilion.

● nnomuly dcic~tlun (or patti4td3r safeguards
iqyrlicn!imrw

● irtta@tJliol\ uf dmiMsaa Witil analysis, Ularln
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●

●

syslwns, and displays;
wruirt rwrtwrs;
data-mining trrok;

rcconciliatiurr tor)h4;and

data simulation.

‘fhc identification cf these tochrrologies is impor-
tant bocmwo i! directs us to areas whei= roscarch itnd
dwlopmcnt tunds should be focused

DEMONSTW~ON FACILITIES

lrttegtwd facility monitoring concepts how been
wsuxt for th~ past two years at b Aiatrm These prOto-
typo systornshaw providod vsiuablo input to systems
that arc currently being instaiiod, In this section we
doscriba tbc$e 4y3tOXt%

A. VIWAP-Fswtotypc

To develop and mtuato fucilily moi~itorirtg d
widy~is curwapts, ws have 4WMi81wd 4 tui+tkil in u

oontrullcd radiation Iahurutory At Lm Alamos Nuthud
t.dttiory, 71to cquipmont includes u ntwhrar Inut.criid
vault, a @iouctivo sourco shisl~ two nuutrun.dnt)

touds dctc~tors, a neutron ~oirwidmar dctcctw(HLNC.
!1),2 find a digital Vid80 GuskWJ&

WO have developed d tewd wrmafomtruiun

ulgtwithms4 for VTRAP data that irtlegra!e Ionqrurrni hct.
urogrmoouu MS into n wrsimtent }lL)lnttg*ne{Juu dma w{

for ncurcl network wruiysiw ‘hur~fonrtadwt nigoriduns
havrr hecrt applied to \wo41intwwiwud digital viduu
inw~m OntJvwtterti) und mdimlott uigttnls (rtudcw mnt~.
rid j m pruvidu !ime.hcsd dittn for utiomtited Iurnlyalx
01 movrunatt d ~*rirurtnel mtd mwleitr mirtmuds,

U. I,m AltuniM Critical A,stmmblies
Mility

A tionqdsla hIW?gfMedfdily n){nIiltMh}~\Mv~tnw
W\\iw!qUitC n klStki f+l{![li!y WhC141VMi!)lJ$ XltUitt WIII

MIII(, WIIMII tWtWutiiitl# wh@lUCl$,And (lll\tiysid\)l{K’t!Nxs
hqtsys~atns tian hc quickly und Cuiiy la~lcd, WC IUN
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Fig, 2, ‘l?tediwum ihtnws th#fnelfiow in AC ZN.JPKC procw from IA8 PWR qwntjld uswmfddex, thtwgh
thf m~cbicd ?@bricadon prtww, to dw CXNDUj’kd bwdks cuttrddng dw highiy twdiomivc fid



Tire radiation sensors arc operated in ~b contiml-

(WS mcdc WI* d~ coll~cm intervals of a fow sec.
oru,ts. ?’bus, large q~litias of data am coiiect~ snd

siortd between montkdy irtqwtion visits, Tbe quantity
Of data is greatly redud by data-filter algorihms that

hmw been dcwlopcdz for the radiation sensors to corn.
p;wt the data during background intervals when nuclear
material is notmoving. Also, data-rwiew software has
bcert written to assi~; in the eduation of iarge quauti.
tics of data. New software is being developed 10 L4uto.
mate the dimsevahuttionand reporting.

CONCIAJSIONS

Integration of safeguards functions into an effw
tive system requires ~amful consideration, The tradi.
tiunal approach to safeguads systen!s mqttirea too much
human intcrnction an4 rdaiiort exposure. Our upproiwh
to inwgmtion corubines $onsor dam authorization infor-
mwion, and way togadtcr with higher ievel unaiysis,
which strcngthans tha ovortdl effcstivenaw uf nuclcw
wfcguanh ntd incrasa transparency beyond curtwi
lAtiA deguwh requimmenta wltk conshtcrh!g
ALARA rcquh’emcrw
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