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MU20CI i s ;i c o m p u t e r s i m u l a t i o n model of a p r o p o s e d 200 
tonx.t-' 1 in** vi-'af e s i x e d - o x i d v f u e l - r o d f a b r i c a t i o n p l a n i t h a t h a s 
b e u u u .-<i t o I n v e s t i g a t e t h e fafVi-.uardiiiR of p l u t o n i u s d i o x i d e 
Lhr,.uf,U m a t e r i a ] a c c o u n t a b i I i t y . The c o m p u t e r yfr)RUK . i p c r a i -
lint t h e Ifiudel Was i.-Q«**truett*d : ;o t h a t r e p l i c a t e r u n s c o u l d 
p r o v i d e d a t a f o r s t a t i s t i c a l ana lys i s* of t he d i s t r i b u t i o n s af 
t J u r a n d o i t i z e d v a r ' . . i h i i - s . TJit- plar.C Kodel was d i v i d e d IJILO 
m a t e r i a l b . i j a n ^ - a r e a s w s ^ i a t d w i t h d e f i n a b l e u n i t ; - r o c -
es.-.,.-*. i n d i c a t o r s nf p i j t u ope r a t ions s t u d i e d u v r e r m d l f t e d 
> T i l - u I - < l i l f i rt-.,l.-r:.il h.-A a:, <.,•*, , - n d - o i - b l e n d err . - r^ . K^TSX-4 fey 

• \ t h e d i f f o r v n e e s be tween a c t u a l an J c x p i / c i e d pt-rf n r a a n c e . 

p l M t o n i u n d i o x i d e Cf'uOi) d r r n w d frWD t h e r e p r o c e s s i O R of s p e n t 
i a t I i r o a n u c i c i r r e a c t o r * y l L I be I n t r o d u c e d Ui t« t h e n u c l e a r 
: « * ! =yci«?. T h i s h a s f c r e e d a t no rouKh v * a E i n a t S u n nf t h e 
p r e ^ e - i t mti ihads ••( s j f e p i i i r d i n f c S t r a ' . e g l c S p e c i a l X u c l e a r M a t e ­
r i a 1 . fSSMM) bv tliu N u c l e a r K e f . u l a t o r v Cvttextsnloei (MM.) . The 
ili'SMO rupvir ; U ) r o n c l u d i - i t h a t a i l ;*»?<.',:ts of s a f e g u a t d l n p 
SSSM s h o u l d i-c i m p r o v e d , '!.it o n l v b e c a u s e of tfiv t h r e a t * ->f 
t n u l t n r u i i ' . r s , l . i i i , b u t >t l io k T r l u s i ; of t h e s u b s t a n l i a l h e a l t h 
h a a n r d t-f PuO_i. The yy.a\ i s t o d e v e l o p me thods and s t a t i s t i c s 
fcoud .'mjuj-.b t o i s s u w a d e q u a t e s a f eKUarus in thy p r o c e s s i n g of 
SSKM. i ' h y s i c a ! s c i u r l l v ,>f SSNT1 must be s u p p l e m e n t e d bv i n v e n ­
t o r y ' tnd -tLTOUid in j ; t e r h i i i q u v s . 

i'T<,a<tai day s t - H ' - r i a l b u l a n c t a c c o u n t i n g l o r t h o r u l a t i v c l y 
s m a l l q u a n t i t i UN nf I 'uil- i n v o l v e d i n t i ie c o i a o c r c t a t s e c t o r 
CL-iK-raily has. U n i t s , .>f~*.rr.»r uf t h ^ ^rdi--r uf C.5 t o IT: of 
t h r o u g h p u t , . Wisen « s ; ! r a p . ! i a t y d t o t lw t<jones p o s s i b l v ' in t h e 
f u t u r e , th-.--L' wrrorsi .mount to k i l o g r a m . l o a n t i t l v s .>f SSN"H. 
M o r e o v e r , r ^ u l t s -u.- .mly a v a i l . i b l t - a t mon th ly , ir b i m o n t h l y 
i n t i - r v a E ^ s i n t : e p f iys t caJ i t>w?nlork-» a r v r e q u i r e d . T>ii; s e n s i ­
t i v i t y ami i lm«!lli»?!~s of t o d a y ' s mt-thod of M a t e r i a l c o n t r o l 
i!t>i;ds t o t>u i t r e a t l y t inprnved. 

Autiifttited acc i 'wufnr j ; s y s t e m s c h a t i o g SSJM i n and o u t of 
m a t e r i a l b a l a n c e a r t - as (HBAs) I n p r o v u t h e a v a i l ^ b H i t v ai a c c u ­
ral; ,- r e c o r d s , b u t c a n n o t v e r i f y t h e a c t u a l p r e s e o e e o f S5KM. 
P e r i o d i c p h y s i c a l i n v e n t - i r i t s a r e s t i l l r e q u i r e d t o r o c j n c i l c 
th,- hook i n v e n t o r y w i t h KUe a c t u a l C o n t e n t o f t h MBA. Hajcloum 
H a l t s on i n v e n t o r i e s c o u l d be s e t tr. o r d e r t o r e d u c e t h e 
c h a n c e of s i g n i f i c a n t l o s s . However , i f I n f o r m a t i o n from t h e 
l o g s vt - r i ! p o t i,t a clan r i - f e r e n c e f r a c c and compared t o s t a n d ­
a r d b e h a v i o r I t c o u l d bo u-,cd f o r t i m e l y , s e n s i t i v e l o s s d e t e c ­
t i o n - '."ilr. muanr. th-*t i n t i m a t e k n u v l e d g e of t h e p r o c e s s m i s t 
b« i n c o r p o r a t e d i n t u d i e s a f f e g u a r d l n s of SSNH. 

A p l a n t can be d i v i d e d i n t o " u n i t p r o c e s s e s " w h e r e m a t e ­
r i a l change;." i n farm <ir c o ^ a s J l i ^ n o r w h e r e b y - p r o d u c t Ss 
B e n e r a t « d . I t would be c o n v e n i e n t t o i n c o r p o r a t e t h e u n i t 
proc4.=HU-s I n MSAi. i f t h e p a r a a e t e c * of a u n i t p r o c e s s a r * 
i d e n t i f i a b l o ,ratd t h e tfrao b e h a v i o r i n e i t h e r a c o n t i n u o u s o r 
d i s c r e t e s e n s e i s t h o r o u g h l y c o n s l s t i n C * then c r i t e r i a cflri be 
d e v e l o p e d f o r d e t e c t i n g u i ' . expec ted l o s s m e c h a n i s m s . 

E x i s t i n g p l a n t w uhc-te 7u02 i s h a n d l e d u t i l i z e p i l o t p l a n t 
p r o d u c - i o n l i n e s t h a t u s e c o n v e n t i o n a l e q u i p m e n t e n c l o s e d i n 
j j l o v e b o x e s . A t t e m p t i n g t o i n s t r u m e n t s u c h p r o c e s s U n e s f o r 
d e m o r . s c r a t i n R t h e a d e q u a c y of new m a t e r i a l c o n t r o l t e c h n i q u e s 
h a s b e e n a u p j i e s t e d b-jt wou ld r e q u i r e s t e a t e x p e n s e and t i m e , 
d i s r u p t t h e p r e s e n t u s e of t h e p r o c e s s [ ( t i e s , and p r o d u c e 
rexultz t h a t mijrtit n o t b e a p p l i c a b l e t o a h l R h - t h r o u f i h p u t 
I 'uMtota-i*"signed o p e r a t i o n . S i m - j l a t t a n of p l a n t s o f t h e f u t u r e , 
iHtwewr, I s one way t o i n v e s t i g a t e b o t h t h e p l a n t o p e r a t i o n s 
and t h e B . a t e r l a l c o n t r o l i n s t r u m e n t a t i o n and t o h a v e r e s u l t s 
a v a i l a b l e In # r e a s o n a b l e t i m e . 

T i n s p a p e r d e s c r i b e s a s i m u l a t i o n DOCJPI , JJO300, t h a t h a s 
b e a n u s e d i n a t - e i a l S a J e g u a r d s S t u d bv t h e SRC t o aemon-
s t r a t e v a r i o u s r -Ruarding t e c h n i q u e s t h a t u s e ^u too ia tcd roe a s -
uren;cn ' - i and ir. . a t t o n p r o c e s s i n g , i t a tv— o . - t t . t — a r t t t -chf to l -
i>g>* was a s su i s ed tin- audfcl i n urdvt £& a s ^ e s - th* f>rcven*. 
l i m i t * o t P u 0 2 :,t u i u a b i l i t y . Tiit- nn-ces-iarv - i t r i n c e n t p b y - i -
c a l s e c u r i t y nc-asur.-s uert- n o t undi-r c o u s l d e r a i ( an f o r the 
Kodui. B i e pr ' . i 'os ' -d t i t s t i n s b o u s e Kc-cvcle Ku&ls P l a n t * - l <HF!'s 
f o r p i x e d o x i d « 0 ' -'Uil-) f u e l r. .d f a b r i c a t l o r a t A n d e r s o n , 
S . C . , was u s e d . i i b a s i s uf t h e r*>dei i n - j tdur : . i i ^ s t 
i n - l i n e nonduMt ruc t •• a s s a y (Kt>M methods i n ,t h i g h l y a u t o ­
mated p l a n t o p t , - r a t i i ; . and t o a s s e s s t in . e f f e c t s uf s c a l e nn 
P l u t o n i u m a c c o u n t a b i l i t y . Tin,- 20Q t o n n e s ,.f c l x t d ."-xidi- (M0;J 
f u e l t h r o u g h p u t I 'er ytr.tr w ; l l r t j i ju l re t b t pro'.-.'.'.siviK. ^f a b e w 
10 lann t 'S of I 'u02 . Th^ a u t ^ m a i i o t i e n v i s i u a e d f o r rh v- KM' p l a n t 
w o u l d n o t <mly minimi?*.- workt-r pxpo?>ure t o CuO;- and p r o v i d v 
soflic p h y s i c a l s e c u r i t y , hu t a l ^ u would ur t -a t lv l tnnrove t h e 
r e p v i i t a b i l i t y of ^pt-r-i ft- . 7:<e M-p. ' , i :abi 1 i t v would l - . id ; r 
r e l i a b l e s t a t i s t i c ! * th . . -.-ould be a v a i l a b l e f o r ;scoci-s- .•(•a-
t r « l s - and d e l t ' C t i o n of [ f u n c t i o n s ,1nd u : i tKf< . ' t ed lojiSf*. 

Tilt K s d e i « a s <-xp<--. -i t o be • 
c a l q u e s t i o n s i-ould be • ' r e d . 
p a r a m e t e r s and >o=s«f s t « u - r e cou l i 
d e v e l o p m e n t of .i reasoc .a : s i n u l . n 
of t h e p l a n t a s a svs t i - rc . In vhe i 
i n t o t h e p r a b l e r a ,>f p l u t w o i 

OESCIilPTIV'E HDPE1. 

.c that Ity; 

- Bs-di . 'K'd. 

a p p l i c a t i o n ( 3 ) was used i n con-

• p i c a l ->f c u r r e n t i n d u s t r ; 

me W e s r i n p h o u s e i l c » n : 
s t t u c v i n p , t h e ftiudcl. uTiere 
In t h e a p p l i c a t i o n , R ^ j i . i a i v a l u e s 
p r a c t i c e v e r e e s t t i s a t v d . ( 3 ) 

F u e l - r o d f a b r i c a t i o n i n v o l v e s m a k i n g s l n t t - r e d ( c e r a m i c ) 
c y l i n d r i c a l n u c l e a r f u e l p e l l e t s , 3 tac ' . : inK them i n t o r e I s , and 
*>ventn . . l lv assef f ib i ing t h e r o d s I n t o b u n d l e s f o r f u e l i n g n u c l e a r 
r e ^ c t o r a . The u n i t p r o c e s s e s f o r t h e model we re c o n s i d e r e d as 
b l a c k b o x e s a s f a r as d e t a i l e d o p e r a t i o n was c o n c e r n e d . Thjy 
should h a v e c h a r a c t e r i s t i c i n p a t gr.d o u t y u t l e w i s , f a c t o r s f o r 
s c r a p , w a s t e and h o l d u p fteneratior., and a d « l a y fr^m i n p u t t o 
o u t p u t . The h o l d u p i s m a t e r i a l t h a t a c c u m u l a t e s i n c r a c k s and 
c r e v i c e s a n d c c a t s t h e w a l l s o f t h e p r o c e s s i n g e q u i p m e n t . F lows 
o c c u r i n d i s c r e t e q u a n t i t i e s t h r o u g h o u t t h e p l « w t . Thv p f c e s s 
d e s c r i p t i o n t h a t f o l l o w s i s o r i e n t e d t o w a r d P u 0 2 s i n c e t h e t 'O ; 
i s e i t h e r n c t u r a l o r d e p l e t e d i n - 3 S i J , and n o t c o n s i d e r e d SSSM. 

F l o w c h a r t 

The flow c f t a r t d e v e l o p e d f o r t h e mode l I s b a s i c a l l y t h e 
WestLnRhouse f l o w d i a t t w i t h t n - I i n e !F.A m e a s u r e t u e n t s i n s e r t e d 
b e t w e e n t h e u n i t p r o c e s s e s ( s e e r i g . 1 ) . S u p p o r t i n g s e r v i c e s 
t h a t w e r e n o t r e a l l y p a r t o f t h e o a i n p r o h l e m were A n a l y t i c a l 
S e r v i c e s , M i s c e l l a n e o u s Waste T r e j c m e n t a n d F u e l Bad S h l p p i n c . 
C l e a n S c r a p Recovery and R e c y c l e WW S t o r a g e were i n c l u d e d i n 
t h e s o d a l . 

F u e l Rod F a b r i c a t i o n 

The MOj f u e l r o d f a b r i c a t i o n p r o c e s s 
dt:composed I n t o t h e u n i t p r o c e s s e s : 

f o r Uie model v 

Pu02 U n l o a d i n g - Pu0£ r e c e i v i n g and u n l o a d i n g a b l e n d i n t o 
one o f t h r e e Pu02 s t o r a g e v e s s e l s . 
B l e n d i n g — b l i n d i n g o f P u O ; , O O j , a n d r e c y c l e M£>j t o f o i a 
s u b ~ b l e n d s o r b a t c l . e s and s t o r a g e i n one of n i n e fff>2 
storage p i l e s . 
P e l l e t i s i n g - p e l l e t l z i n g t h e b l e n d e d powder and l o a d i n g 
t h e p e l l e t s i n t o s i n t e r i n g b o a t s and s t o r i n g t h e b o a t s i n 
g r e e n p e l l e t s t o r a g e . 

*Wurk perFrr t ieed u n d e r t h e a u s p i c e s o f t h e U . S . Ene rgy Keaeai-ch S Veveh>pment Ad» in 1 s t r a t i o n , u n d e r c o n t r a c t 
^ M e t r i c t o n . 
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fou wintering f 
ering the pe l l e t s of a batch in one o 
jrnaces ^nd placing the iJnisfu'c' troat: 

Opej 

Pe l l e t Grinding •- ^rindinc, tht' pe l l e t s of a batch in one 
of two Ktinders, inspection a.-id loading acceptable pe l le ts 
onto t rays , and storing the t rays . 
Fuel Rod Loadinn - loading the pe l l e t s into fuel rods, 
sealing tiie ruds by welding, inspection, gam.na scan for 
uniformity and rjuantity of PuOj, and storing the finished 

Clean Scrap Recovery — recovering clean scrap pteduced 
within tfie unit processes and adding I t to Recycle HO2 

-atJL>n of the Recycle Fuels Plant 

It is expected that the Anderson plant will process a 
blend of nixed oxide powder (dbo-jt 4" P11O2) in a week of 21 
sh i f t s of 8 h each. The equipment would then be cleaned for 
two sh i f t s before s t a r t ing the next blend. The cleanout would 
progress through the plant , not at the sane t ine for a l l proc­
esses . The unit processes were sized to handle a sub-blend or 
batch In one sh i f t . The automation includes pneumatic transfer 
of powder, location of storage vessels on load c e l l s , automated 
feed hoppers capable af weighing, automated conveyors for pe l ­
l e t boats or pel le t t rays , walking beams for moving the pel le t 
boats through the temperature profi le of the s in ter ing fur­
naces, and automated pel le t t es t ing and Inspection. 

Process Parameters 

The seven unit proci-sses used for the computer owdel are 
described in Table 1 by thei r respective process parameters of 
average scrap, waste and holdup factors, nominal discrete output 
quant i t ies of PuOj, and processing time per un i t . Three PuOi 
storage vessels were used so that one would be supplying PuOi 
to the process, one would be waiting for off- l ine analysis of 
the Pu02f ->nd t , l e t h i r d would be r e c e i v i n g t h e n e x t s h i p m e n t . 
O f f - l i n e a n a l y s i s of t h e b l e n d e d MO; powder wou ld r e q u i r e 
a p p r o x i m a t e l y 48 h s o t h e n i n e MO2 s t o r a g e s i l o s p r o v i d e b u f f e r 

c a p a c i t y f o r lnp : 
s p e c i f i c a t i o n MU, 
unce a w e e k . S i n t e r i n g re 
wou ld b*3 n e e d e d I n o r d e r t 
p e l l e t g r i n d e r s would t w n 
r o d l o a d i n g . 

COHPl'TEH StHl'LAIION MODEL 

<i (><• rtjEuved 1 

fe rapc .1 b a t c h -
t h e s u p p l v .<f 

MethodolPfO op ramming 

Time p e r i o d m o d e l i n g was c h o s e n as t h e * i n u l . i 
i n t h i s method s i m u l a t i o n t i n e I s a d v a n c e d in f!x.< 
A f t e r e a c h i n c r e m e n t t h e p rogram c y c l e s thrnuKti Hi. 
p o s s i b l e e v e n t s , and t h e t i n e f o r e v e r y u v e n t u> ." 
p a r e d t o t h e s i m u l a t i o n t t r a e . The p r o g r e s s nf I-JLI 
v a r i a b l e d u r i n g t h e riioul.it ion can he e a s i l y d l s p l . 
-SSL3 s i m u l a t i o n p a c k a g e , -il t h o u g h i t uscn a c o n t i i 
s i m u l a t i o n l a n g u a g e , was employed i n u o n s t t u c t top, 1 
dummy I n t e g r a t i o n was needed i n o r d e r t o riafci? t h e I 
work p r o p e r l y . The r u n - t l a e s u p p o r t packagi- ."*f CK-! 
t l n c t a d v a n t a g e s f o r r u n - t i m e roodEf f e a t l o o of p.ir.jr 
r e t a i n i n g v a l u e s of s i m u l a t i o n v a r i a b l e s j t f i x e d 

T a b l e 1 . WO200 u n i t p r o c e s s e s 

So Unit process kg Pu0 2 

Uni 

h

r" fac tor 

0.00 .'5 

! ^ r 

1 PuOjUoloiainj 1.15 I o n ) 2 333 0. 0.00 .'5 0.151* 

2 Blending 9.0 ( s i l o ) 7 5 0 . 0.0008 ij.OOlU 

3 Pe l i e t i r i n g 0.36 (boat) 0 23 7 O.OQU, it.OO:? 11.337: 

4 S i n t e r i n g 0.16 \bo»t) 20 o.oo-w U.0001 a. 
5 P e l l e t Grinding 0.J6 ( t r a y ) 0 154 O.081O 0.001J 0.00 70 

6 Fuel Rod Loading a.OSOfrud) 0 0635 11.0110 iJ.<JU07 ". 7 Clean Scrap Recovery a.«)4 7 5 a. 0.CKH1 o.ao;i 
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CSKI.I ..ciu-raU-d v..i!i .u"l l In- -.uf'f.-ul tav- .ir.if .lif.nftd r w v t r -

sutr^ut i»<". '.vit t'.'-v •••Tj-il.-ii .- ifiv ;i«*t •.:»•[. in t-.. :^i. 
•.••.jui-tm-. -iti i i ; : ; . '.Ht.ttr.inr. '><•• i<i!cu>:; v.,. K!. , ir , i j >jur-
:r-t: i-.uii.-l JvVi-;.-(>o-:i( : ii, r--,(n vt -r> t~ 'Mi !•• !••• t r-••••• !4l«-<J 
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?u«'. .'rw G.;< e* Ifit-ft vou!4 4r?*4r p«<»ihj^. 

>n4- i r*J£2fL£f«^ 

"^ir .llc-lr.G ,.f %>:<-ri4l ba!*ftc*« Set»-vch olcrtdn v.-ilii ?r,— 
itucr <3'.3<rcp4»d<-« .*r prror« tti4t wetild l ie v l th in cerr.i.'n 
r a n r n I >«c Tablv ->. "AIUSS outHLdc Choar raafril would I'-'lnx 
la ^on-aCjnJjrJ . '-caviar. Kj^uro * 4nd b »how the End-.'^-
a i .ad (MSi iirror for ?«» : rnlcadlsj: for Otiwi. 1 --u-.d 2, «ftin 
with i l * lift: 0 . '5 V|C tha i : »f TuO; i i s s i^-c •cc^nd h\cnd. T>.c 
du t r lbu i iu t i la iSr E0» t r ro r *ft«:t the th*^: .'vcrl.ipi« :S-
«tjnd4T<1 •il"trH>*« W<r.= fot b*th *T ih* c*«.-», a!«tti'uch U^n :r-
K4»C i . "h« detection iTfifidiUtr ,>f ;.V 0. 75 !<f; [Vf : would 
Nr itu1>*E4»tt*t]y l«»t ;tton 1.0 In L'ot̂ i ,-iie». 

i;A'JL : ^^ 
Th«tt detection vould be aotc upr.clttve tf the standard 

Wh4Vlor could ^» rvnowd fror. ttio detoctton -tlRorlths. Ihv 
4f[fsr«:iee btftuesa tt-.e currta. value and a luminal vclu* wajt 
taken oj :hv t»4»le c l e a n t o'f a cu^ulaiW* *u^ (Cu»u=> of the 
difference*, the Cwus nhould 4Vrr.if^ about zcr^ if .ill th« 
•tnadar^ WSavloi u«c« f«£ov«d. If *t«ndard hohavlot 1» ju-t 
cn=rlftcJ*/ roaoved then th* Cntus. «hould be dnitcrfbrd hv a 
curve wltli 4 «»atl wtnp*. Itifn tvehnfipitf asplfffc* dl«cr<>p-
•i;ulc«. Hie unit pros-**, eodcl w«< u*«d to provUc (l-.c 
• tJ.TJ.ird V4ju*». Wlivs unit proccsuca 4rc operated In tlir 
katvh =»JJC, then camien cii»t Ins u»«d alncc the f i i«t -mJ 
>4BE valu4-» In the »uc* Bay depart »lg&lf lcimtly (r^a ;hc 
valuo* ..-^Uulatcd (rca UHIOR ttw para&vtcr* of thv =odol. 

K T PIIOJ t'nloadinf In thf pr«»i«*lng of a blend, tn t CUKUS 
waa defli»d aa; 

Cusin - (tncrcactit to TuO^ K O M | I \'eai»cl1 -
(Measured can content>(1-(holdup faciorl~(i.a-iti-
factor)). 
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F i e 3. End-pf-shift indicator . PuU; Citloddlng, vn cine. 
Cjse It thi-ft »f 0.75 k* of PmK froo second bl«nd 
(20 roi- i ic j t t runs). 
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End-of-shift indicator. PuO; Unloading, vs t ine . 
Case 2: theft of 0.75 feu i f ?ui>2 tcoa second blend <20 
repl icate runs). 

Fig. 6. End-of-blend e r ror , PuO; Unloading, w; 
theft of 0.75 kp of PuDj froa second : 
cate runs). 

The can content was the value obtained by calorfawtrr. The 
holdup and wast* factor* vere those used ltj the aodel of the 
unit process. Figures 7 and S shew the Cuatau for Cuoa 1 
and 2 wleh the 0.75 kit theft of PuO^ during the processing of 
blend two. In Fig. ~ the Cusua for each blend grew In uncer­
ta in ty aa the PuO; storage vessel becaae fu l l . The theft i s 
evident, but not too auch different froa normal. The Improved 
precision of the oeasureaent of Increaents to the PuO; storage 
vessel In Case 2 is c lear ly seen In Fie,. 8 In the reduced width 
of the Cu'tau oF the blends and the def in i te occurrence of 
thefc during the second blend. 

DETECTIOH moiAlILITY 

Distributions can be represented by the i r aaans and stand­
ard deviat ions. S t a t i s t i c a l tables of the cumulative noraal 

d is t r ibut ion can be used to re la te the detection probabili ty of 
significant deviations from the normal dis t r ibut ion to the 
standard deviation. (S) Figure 9 presents a foully o{ desfKn 
curves for the detection probability versus theft level* nor­
malized by the Standayd deviation. Each meaner of the fnally 
has a threshold normalized by the standard deviation. Tin-
intercept for no theft Is the false alarm probabil i ty. With 
zero threshold, SOX of the values where no theft has occurred 
would l i e below the mean and resul t In false alarms. False 
alarms Imply plant disruptions so that alarm thresholds of 3 or 
4 standard deviations would be reasonable. The false alarm 
probabi l i t ies would be 0.00135 and 0.000032, respectively. A 
false a lar* probability oE 0.00135 moans that there Is I dianco 
in 741 that a result would cause a false alarm. MO2Q0 van used 
In the Special Safeguards Study to evaluate the standard devia­
tions to be expected for the RFP plant as modelled. 
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Jnportiint /actors veiv nejilvcted, and -n«- actual ln-:tj 
tJon that would fee u t i l i s ed -sight be qu i t t different : 
-issued in iK* aodel, £xpected dis t r ibut ions in th.- ; 
accountability variable* «•«- IS-pcrsan! r?.vt*li> >>f tht 
Hon run*. Tfivft detection capability Is d l r c . t ly r«i 
the quality of -he Jisr.ributioiirt, It does .ippoar ' . '•J! 
o*t«ri3i acrtwiiIns; at Ut«s <s«aBtiUes ^f f'a<S --*.- -
.1 t lncly aintu-r to reduce tht risk oi i l l i c i t d i w r - l , 
unt!Xpect*-d l^i-..-s. cspccialJv in conjunction villi , . tn 

The JvtViar would Ilk* :o tnank t»0*e involved ifi the 
Special Safeguards Study; L- Harris And I , Cosani of Scien.-c 
Application*. )n r . ; Prefensor 7. SnAaVier of CulDradii Si.tm 
Cnlvcralty; -ind C. Fcwjrnacki, f, Stepiwns, K. &*tsa.en*.*r and 
fc. C n t t oi tin- T.U, *t!ttf, thclx advice and i-ncoiwafivia-'TK 
during the dt'velwpwcnt of th«> alnulat lon aodc-1 wa.i luch .i"prc 
d a t e d . 

Fifi, 3 . Cuatia of Pu0 2 Unloading vs t ine . Can- 2; theft of 
0.75 kK of PuO? from second Mend (20 replicate- run«). 

S1TOAOT 

Simulation has been shown to be a u*«ful tool in the tftudy 
ot sAterlat accountability In the procession of plutonlm 
dioxide. laprovewjots (n the plant operations and PuOj 
accountabili ty o»uld be mad* in the proposed Uestlnehouse RFP 
pl4BE in Anderson, S.C. Concrete theft detficclftn levels w r e 
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