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A B S T R A C T 

In the c o u r s e of a r e c e n t s tudy of k i n e t i c s p a r a m e ­
t e r s . l l l it was found tha t R E - 185,'21 b e c a u s e of i t s l i m i t a t i o n s , 
w a s i n a d e q u a t e to hand le the p r o b l e m s involved wi th the 
r e a c t o r s c o n s i d e r e d . P r o g r a m I 1 8 8 / R E was w r i t t e n e n t i r e l y 
i n d e p e n d e n t of and is in tended to m a k e R E - 1 8 5 o b s o l e t e . The 
m u l t i g r o u p c a l c u l a t i o n s of p r i m a r y i n t e r e s t p e r f o r m e d by 
the code a r e a s fo l lows: 

1. the t o t a l e f fec t ive d e l a y e d - n e u t r o n f r ac t i o n and 
i t s d i s t r i b u t i o n in to s i x " f a m i l i e s " which a r e 
c h a r a c t e r i z e d by t h e i r p e r i o d s ; 

2. the p r o m p t - n e u t r o n l i f e t i m e ; 

3. the w o r t h of d e l a y e d and p r o m p t n e u t r o n s in the 
c o r e and b l a n k e t r e g i o n s for a l l f i s s i o n a b l e 
m a t e r i a l s . 

F l u x e s u s e d in t h e s e c a l c u l a t i o n s a r e t a k e n d i r e c t l 
f r o m the r e a l and ad jo in t s o l u t i o n s a s ob ta ined by R E - 1 2 2 

t lv 
(3) 

I. LIST O F SYMBOLS 

The s y m b o l s in the l i s t be low a r e t h o s e u s e d in l a t e r d i s c u s s i o n s on 
input, output , and m a t h e m a t i c a l a n a l y s i s . 

Symbo l Def in i t ion R e s t r i c t i o n s 

M 

N I 

N 2 

T o t a l n u m b e r of f i s s i o n a b l e s p e c i e s 
p r e s e n t . 

N u m b e r of the g r o u p of h i g h e s t e n e r g y 
in to which d e l a y e d f i s s i o n n e u t r o n s a r e 
e m i t t e d 

N u m b e r of the g r o u p of lo^vest e n e r g y 
in to wh ich d e l a y e d f i s s i on n e u t r o n s a r e 
e m i t t e d . 

^ NI £ N2 



Symbol 

N 3 

N 4 

N R 

N P l 

N P 2 

NOPT 

MOPT 

J O P T 

J MAX 

J(m) 

Defini t ion 

Number of the g r o u p of h ighes t e n e r g y 

into which p r o m p t f i s s ion n e u t r o n s a r e 

emi t t ed . 

Number of the g r o u p of l owes t e n e r g y in to 
which p r o m p t f i s s ion n e u t r o n s a r e e m i t t e d . 

Tota l n u m b e r of r e g i o n s for wh ich p o i n t -

wise va lues of the flux a r e to be input . 

Option for p r in t ing v a l u e s of A ( I , N , L ) and 

S ( I , L ) a s defined in Sect ion HID. 

Option for p r in t ing v a l u e s of B ( I , N , L ) and 

T { I , L ) as defined in Sect ion HID. 

Option for input of f luxes . 

Option for input of m a t e r i a l p r o p e r t i e s . 

Option for input of n e u t r o n v e l o c i t i e s and 
p r o m p t n e u t r o n f i ss ion s p e c t r u m . 

Number of e n e r g y g r o u p s for which flux 
va lues a r e to be input. 

Number of the g roup of lowes t e n e r g y for 
which va lue s of af^ and v'^ a r e to be 
input for m a t e r i a l m . 

Ave rage ve loc i ty of n e u t r o n s in the j th 
e n e r g y g roup . 

F r a c t i o n of p r o m p t f i s s ion n e u t r o n s 
e m i t t e d into e n e r g y g r o u p j . 

R e s t r i c t i o n s 

y N3 =s N4 

£ 25 

= 0 o m i t s p r i n t i n g . 
= 1 p r i n t s . 

= 0 o m i t s p r i n t i n g . 
= 1 p r i n t s . 

= 0 u s e s F 1 2 2 . 
= 1 u s e s F L I B . 

= 0 if a l l m a t e r i a l 
p r o p e r t i e s a r e 
to be input . 

= 1 if only v a l u e s 
of N™ , a r e to 

eff, k 
be input . 

= 0 if v a l u e s for 
V- and Y. a r e to 

J J 
be input . 

= 1 if t h e y a r e not 
to be input . 

^20 

; J M A X 

A s s u m e d i d e n t i c a l 
for a l l f i s s i o n a b l e 
s p e c i e s . 

N4 

Z x , ^ i 
j=N3 



Symbo l Def in i t ion R e s t r i c t i o n s 

MP(k) 

R(k) 

^ ^ k 

MPAR{k ,m) 

' d , j 

/ 3 -

' f . j 

N-eff,k 

' f . j 

R e g i o n a l indexing p a r a m e t e r . R e g i o n s 
a r e n u m b e r e d in c o n s e c u t i v e o r d e r 
beg inn ing a t the c e n t e r . 

N u m b e r of m e s h po in t s in r e g i o n k, 
n u m e r i c a l l y equa l to the n u m b e r of 
i n t e r v a l s + 1. 

Ou te r r a d i u s of r e g i o n k. 

R a d i a l i n c r e m e n t b e t w e e n m e s h po in t s 
in r e g i o n k. 

P a r a m e t e r i nd ica t ing p r e s e n c e of 
m a t e r i a l m in r e g i o n k. 

F r a c t i o n of d e l a y e d f i s s i o n n e u t r o n s 
e m i t t e d into e n e r g y g r o u p j by 
m a t e r i a l m . 

F r a c t i o n which the f ami ly i c o n s t i t u t e s 
of the t o t a l (de layed and p r o m p t ) f i s s i on 
n e u t r o n s e m i t t e d by m a t e r i a l m . 

T o t a l f r a c t i o n of d e l a y e d f i s s i o n n e u t r o n s 
e m i t t e d by m a t e r i a l m . 

M i c r o s c o p i c f i s s i on c r o s s s e c t i o n of 
m a t e r i a l m for e n e r g y g r o u p j . 

N u m b e r of n e u t r o n s e m i t t e d p e r f i s s i on 
of m a t e r i a l m in e n e r g y g r o u p j . 

E f fec t ive a t o m i c d e n s i t y (x 10" ) of 
m a t e r i a l m in r e g i o n k. 

M a c r o s c o p i c f i s s i o n c r o s s s e c t i o n of 
m a t e r i a l m for e n e r g y g r o u p j . 

R e a l flux for e n e r g y g r o u p j a t m e s h 
poin t n u m b e r i . 

Adjoint flux for e n e r g y g r o u p j a t m e s h 
poin t n u m b e r JL. 

£ NR 

NR 

l_^ MP(k) rs 100 
k = l 

Cons t an t wi th in a 
g iven r e g i o n . 

= 0 if m a t e r i a l i s 
not p r e s e n t . 

= 1 if m a t e r i a l i s 
p r e s e n t . 

F o r a g iven m , 

N2 

j=Nl 

I ^i m „m 

= 0 when m a t e r i a l 
is not p r e s e n t . 

e t t , k f,j 
for r e g i o n k. 



• '; 

Symbol 

Peff 

Peff,i 

I 

W 
d , k 

W 
P , k 

Defin i t ion 

To ta l effect ive d e l a y e d - n e u t r o n f rac t ion . 

The f r ac t ion of Peff wh ich the fami ly i 
c o n s t i t u t e s . 

P r o m p t - n e u t r o n l i f e t i m e . 

Wor th of a de layed f i s s ion n e u t r o n in 
r eg ion k for m a t e r i a l m . 

Worth of a p r o m p t f i s s ion n e u t r o n in 
r eg ion k for m a t e r i a l m . 

F i s s i o n s of m a t e r i a l m in r e g i o n k. 

R e s t r i c t i o n s 

Z ''eff.i " ^eii 

11. M A T H E M A T I C A L ANALYSIS 

A. G e o m e t r y and Mesh D e s c r i p t i o n 

The g e o m e t r y used in the a n a l y s i s is s p h e r i c a l . As for the m e s h 
desc r ip t ion , the i n n e r m o s t r eg ion con ta ins a point a t the c e n t e r and ano the r 
at the edge, with a l l i n t e r i o r points being equa l ly s p a c e d . E a c h o t h e r reg ion 
has a point at the in te r face and ano the r a t the o u t e r f a c e , wi th a l l i n t e r i o r 
points again being equal ly spaced . Consequent ly , t h e r e a r e 2 po in t s a t each 
in t e r io r boundary , one at the cen t e r and one a t the o u t e r m o s t edge . Al l 
points in a given reg ion a r e equal ly spaced , but the i n t e r v a l m a y v a r y f rom 
one reg ion to the next . 

B. F o r m u l a e 

The dei in i t ions p r e s e n t e d below in E q s . ( l ) , (3), (4), and (5) a r e 
e s sen t i a l l y those employed in Ref. 6 and 7. The to ta l effect ive d e l a y e d -
neu t ron f ract ion is ca lcu la ted acco rd ing to the e x p r e s s i o n : 

M 

z 
m = i 

' V L 

J ( m ) , „ V 

j = ' 
J J 

^m N2 m ^ ' 

eff 

d V 

M 

z 
m = i 

V (̂ -f)r 
j = i j=Nl j=N3 

d V 

(1 ) 

AH in tegra t ion is p e r f o r m e d over the vo lume of the e n t i r e r e a c t o r . Reg iona l 
values of /3gff a r e a l so ca lcu la ted , the only v a r i a t i o n f r o m Eq. ( l ) be ing tha t 
the n u m e r a t o r is evalua ted over the vo lume of the p a r t i c u l a r r e g i o n , V, . 



To ob t a in t he c o n t r i b u t i o n jSgff ĵ  to jieii naade by the f ami ly i, we s i m p l y 
r e p l a c e p " ^ in the n u m e r a t o r of Eq . ( l ) w i t h i 3 ? ^ . The r e l a t i o n b e t w e e n 
t h e s e v a l u e s is s u c h tha t , for a g iven m a t e r i a l m . 

I p r 

H e n c e , w h e t h e r we a r e c o n s i d e r i n g a p a r t i c u l a r r e g i o n o r the e n t i r e 
r e a c t o r , it m u s t be t r u e tha t 

Z Peff , i = /^eff (2) 

Although the p r o g r a m is s e t up for 6 f a m i l i e s , it i s obvious tha t a l e s s e r 
n u m b e r 1 m a y be c o n s i d e r e d by s e t t i ng /3 • = 0 for 1 < 1 ^ 6 . 

The defining e x p r e s s i o n for the p r o m p t - n e u t r o n l i f e t ime is 

r J MAX 

1^ 1 fc^r/vQdv 
M n rJira) 

1 / S X (-^^f); J J 

N4 

j = N3 

(3) 

dV 

The i n t e g r a t i o n is p e r f o r m e d o v e r the v o l u m e of the e n t i r e r e a c t o r . H e n c e , 
t h e r e wi l l be a c o n t r i b u t i o n in the n u m e r a t o r f r o m r e g i o n s not con ta in ing 
f i s s i o n a b l e m a t e r i a l s , such a s the r e f l e c t o r s in the s a m p l e p r o b l e m s . The 
d e n o m i n a t o r of Eq . (3) i s the i m p o r t a n c e - w e i g h t e d i n t e g r a l of the s o u r c e of 
f i s s i o n n e u t r o n s . Since it is of u s e in c a l c u l a t i o n s of d a n g e r coef f i c ien t s a s 
a n o r m a l i z a t i o n f a c t o r , ( 8 ) it a p p e a r s in the p r i n t o u t a s DCNF (see S e c ­
t ion 111 D). 

The w o r t h of a d e l a y e d f i s s i o n n e u t r o n for m a t e r i a l m in r e g i o n k 
is t a k e n to be 

P r J ( m ) 1 r N2 -| 

J V T , L J = I ' J L J = N 1 

dV,, 

W d,k J ( m ) 

I (-f)r-, 

(4) 

J=i 

dV,, 



The wor th of a p r o m p t f i s s ion n e u t r o n for m a t e r i a l m is 

j = i 
z ; (vEf)^$^ 

N4 

, =L >̂ j*i* dV,, 

W 
(5) 

P , k 

/ V 

J ( m ) 
Z (vSf)fOj dV, 

h f i s s i o n a b l e m a t e r i a l in e v e r y 

T h e r e a r e 3 w o r t h r a t i o s c a l c u l a t e d in e a c h r e g i o n : 

Both E q s . (4) and (5) a r e eva lua ted for eac 

region . 

Wl , /W^ , d ,k ' p ,k 
Wj, , / W ' , d ,k ' p,k 

and W' W' p , k ' p ,k 
(6) 

As indicated by the s u p e r s c r i p t s , t h e s e r a t i o s a r e c a l c u l a t e d for m a t e r i a l s 
n u m b e r e d 1 and 2 only. T h e r e f o r e , the o r d e r of input of m a t e r i a l p r o p e r t i e s 
should be carefu l ly noted. In the s a m p l e p r o b l e m s , m a t e r i a l n u m b e r one 
r e f e r s to U"* and n u m b e r two r e f e r s to Pu^^ . 

The number of f i s s ions of e a c h m a t e r i a l is c a l c u l a t e d and 
n o r m a l i z e d such that 

NR M 
Z Z F™ = 1 

Hence, for m a t e r i a l ra in r eg ion k, 

(7) 

J (m) 
Z 2™ *• 

j = i f>J J d V , 

(8) 

N R M 

z z 
k=l m=l 

C. Method of In t eg ra t ion 

• j ( m ) 

Z 2"^ 
f.j J 

d V , 

Let y r e p r e s e n t any of the q u a n t i t i e s A ( l , m , i ) or S(l, i) a s def ined 
in Section III-D. F u r t h e r m o r e , in an a t t e m p t to be c o n s i s t e n t wi th the 
a s s u m p t i o n s employed in R E - 1 2 2 , le t yr^ be l i n e a r b e t w e e n any two m e s h 
points £ and i + 1 in a g iven r e g i o n k. Then 



/ y dV^ = 4TT / ^"^' y,r^+(r-r,)f'll±Li±LlM) dr 

271 A r ^ [y^l + y ^ + j rf^. , ) . (9) 

The i n t e g r a l o v e r a r e g i o n i s then ob ta ined by sumnning Eq . (9) ove r a l l 
i n t e r v a l s in the r e g i o n . Al though it i s not a l t o g e t h e r obvious tha t th i s 
m e t h o d of i n t e g r a t i o n wi l l p r o d u c e the m o s t a c c u r a t e r e s u l t s , it i s c e r ­
t a i n l y t r u e t h a t , if the i n t e r v a l i s c h o s e n s m a l l enough, any o the r m e t h o d 
wi l l p r o d u c e only neg l i g ib l e c h a n g e s in the end r e s u l t s . 

111. D E S C R I P T I O N O F THE P R O G R A M 

A. L i m i t a t i o n s 

1. 

2 . 

3 . 

4 . 

5 . 

S p h e r i c a l g e o m e t r y 

F i s s i o n a b l e spe 

E n e r g y g r o u p s 

R e g i o n s 

M e s h po in t s 

c i e s £ 5 

r= 20 

£ 25 

£ 1 0 0 

6. R a d i a l d i s t r i b u t i o n of f luxes is t aken d i r e c t l y f r o m t ape 6 
a s w r i t t e n by R E - 1 2 2 . 

B . Input 

All d a t a , with the e x c e p t i o n of the r e a l and adjoint f l u x e s , a r e r e a d 
f r o m c a r d s a c c o r d i n g to the l i s t b e l o w . The f o r m a t s u s e d t h e r e i n m a y be 
def ined a s fo l l ows : 

F o r m a t D e s c r i p t i o n 

F 9 . 5 W r i t e the p r o b l e m n u m b e r in f ixed-po in t f o r m with a d e c i m a l 
point in the f i r s t 9 c o l u m n s . 

1 2A6 Th i s f o r m a t wi l l a c c e p t any i n f o r m a t i o n in c o l u m n s 1-72. 

1216 As m a n y a s 12 i n t e g e r s m a y be e n t e r e d on th i s c a r d . E a c h 
h a s a f ie ld width of 6 c o l u m n s . A b lank s p a c e i s r e a d a s 
z e r o , so e a c h i n t e g e r shou ld be e n t e r e d at the e x t r e m e r i g h t 
of i t s f i e ld . 

6E12 .5 As m a n y of 6 f l oa t i ng -po in t n u m b e r s m a y be e n t e r e d on t h i s 
c a r d . E a c h h a s a f ie ld width of 12 c o l u m n s and should be 
w r i t t e n in d e c i m a l f o r m . If an exponen t f ield i s u s e d , it should 
a p p e a r a t the e x t r e m e r i g h t of the m a i n field in one of the 
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F o r m a t 

6E12.5 
(Cont 'd.) 

16, 2E12.5 

Gene ra l 
C o m m e n t s : 

D e s c r i p t i o n 

following f o r m s , which a l l ind ica te that the d e c i m a l n u m b e r 
to which e a c h p e r t a i n s i s to be mul t i p l i ed by 100: 
E2 , E02 , + 2, E 02, E+02 . The magn i tude of a n u m b e r thus 
e x p r e s s e d m u s t l ie b e t w e e n 1 0" and 1 0^^ or be z e r o . 

T h e r e wi l l be 3 n u m b e r s on th i s c a r d . The f i r s t is to be an 
in teger with a field wid th of 6 c o l u m n s . The second 2 a r e to 
be in f loa t ing-poin t f o r m a s d e s c r i b e d above , e a c h wi th a 
field width of 12 c o l u m n s . 

If the l i s t of i n f o r m a t i o n is too long for one c a r d , s i m p l y con­
tinue in the s a m e f o r m a t to the nex t c a r d un t i l the l i s t is 
expended. If the l i s t is s h o r t e r than i n d i c a t e d by the f o r m a t 
for the ca rd , fill in the da ta un t i l expended in c o n s e c u t i v e 
f ie lds , and p r o c e e d to the nex t c a r d . The c a r d n u m b e r is used 
for ident i f ica t ion p u r p o s e s only. It a p p e a r s in c o l u m n s 73-80, 
which a r e not p r o c e s s e d by F o r t r a n . 

Card ID No, 

1001 

1002 

1003 

1004 

2001 

3001 

WI 

4001NRI 

5101 

5201 

5301 

5401 

5501 

5601 

5701 

IM+41101 

(M+41201 

IM+41301 

- (Mt41401 

IMM1501 

(M+4)601 

IMt4l701 

CARD 

Format 

F9.5 

12A6 

1216 

1216 

6E12,5 

6E12,5 

I6,2E12,5 

I6,2E12,5 

1216 

6E12,5 

6E12,5 

6E12,5 

6E12,5 

6E12,5 

6E125 

1216 

6E125 

6E125 

6E12,5 

6E12,5 

6E12,5 

6E12,5 

INPUT DATA 

Information 

Problem number. 

Description of problem. 

M.Nl,N2,N3,N4,NR,NPl,NP2,NOPT,MOPT.JOPT 

JMAX,JI1I,1I21 JlMI 

' r " 2 ' • " j M A X 

X N 3 ' X N 3 * 1 '<N4 

1,MPI1I,RI1I 

NR,MP(NR),R(NR) 

MPARd. l l , MPARI2,1I MPARINR.l) 

' ^ O . N r ' ' S , N l t l ' 'd,N2 

1^14 "l 
;3' 

^,l'^l,2 W.JIl) 

" i ' ^ "jdi 

"Iff.iKlt.l- • Nrft.NR 

MPAR(1,MI,MPAR(2,MI MPARINR,M> 

" ^ d . N l ' P d . N U l Pd,N2 

/sf./s^ e'* 
pM 

'^f,r'^f,2 ="1,1™! 

1 2 "jIMj 

NS, „«!",, NM,.,„ 
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The radial distribution of the fluxes will be read from BCD tape 
according to the option NOPT which appears on card 1003. The indication 
NOPT = 0 causes Subroutine F122 to read the rea l fluxes from tape unit 
4 and the adjoint fluxes from tape unit 5. The notation NOPT = 1 causes 
Subroutine FLIB to read the fluxes from tape unit 3, whereupon the rea l 
solution precedes the adjoint. In either case, the fluxes for a given solution 
as obtained by RE-122 appear after the first 4 words on records 4 -
(JMAX+3). They are normalized to yield one fission neutron per cubic 
centimeter of core. (This fact should be kept in mind when analyzing resul ts 
which are not rat ios .) 

Any number of problems may be run in succession without reloading 
the binary program deck. There a re 2 options on card 1003, which will 
facilitate the preparat ion of input in such cases . If the information to which 
they pertain is identical with that used in the previous problem, enter the 
integer 1. If not (in which case new data is to be input), enter the integer 0. 
If MOPT = 1, omit the cards containing the following data: MPAR(k,m), 
m m m m m m 
Pjj :. Pj , P , Oj- ., and v,j . Then only cards containing values of Ng££ j^. 
shall be input after the 4000 se r i e s . If JOPT = 1, omit cards containing 
data on v- and Xi. i-e., the 2000 and 3000 ser ies cards . The second sample 
problem is intended to exemplify these two options. 

C. Operating Instructions 

Reader: 

Punch: 

P r in te r : 

UF Switch: 

Tapes: 

Input: 

Standard. 

Not used. 

Not used. 

Not used. 

If NOPT = 0, r ea l solution is on tape unit 4 and 
adjoint solution is on tape unit 5. 

If NOPT = 1, r ea l solution precedes adjoint 
solution on tape unit 3. 

Output: On tape unit 2. (Use a long tape when running problems 
in succession.) 

Running Procedure : 

1. Ready tapes as indicated above. 

2. Clear and load cards . 

3. Start. 

4. Problem stops with end of file in card reader . 

Running time: ~40 sec /problem. 



D . O u t p u t 

T h e r e s u l t s a p p e a r i n 2 , 3 , o r 4 s e c t i o n s a c c o r d i n g t o t h e p r i n t o p t i o n s o n 

c a r d 1 0 0 3 . If N P 1 = 1, v a l u e s a r e p r i n t e d a c c o r d i n g t o t h e l i s t , b e l o w , of 

q u a n t i t i e s c a l c u l a t e d a t e a c h m e s h p o i n t i f o r e v e r y m a t e r i a l m . R e p l a c ­

i n g t h e p r i n t o u t p a r a m e t e r s of N a n d L w i t h m a n d &, r e s p e c t i v e l y , 

J ( m ) 
A(l,m,i)= J 2-$.^^ 

j ( m ) rn 
A(2,m,^) = Z (vSf). 0: £ 

j = l J J ' 

A(i,m,l) = 
J ( m ) 

Z (^2f)-$ 
J = l J J . | N / ^ ^ < ^ 

A ( 4 , m , i ) 
J ( m ) m . 

Z (v2f)j Oj, j = N 3 
X j * j . ^ 

A ( 5 , m , i ) 
N 2 

>L«.»̂ ^ 
N 4 * 

s ( i , i ) = . Z X j * j . , 
j = N 3 

J M A X $. . O f » 
3(2,i) = Z ^' ^' 

j = i Vj 

If N P l = 0, t h e s e v a l u e s a r e n o t p r i n t e d . 

If N P 2 = 1, t h e i n t e g r a l s of t h e a b o v e q u a n t i t i e s b e t w e e n s u c c e s s i v e 

m e s h p o i n t s w i t h i n e a c h r e g i o n a r e p r i n t e d a s 

Pi+l 
B ( l , m , i ) = I A ( l , m , . e ) d V ^ ( 1 = 1 , 2 . 

a n d 

T ( l , i ) S ( I , i ) d V ^ (1=1 .2 ) 

If N P 2 = 0, t h e s e v a l u e s a r e n o t p r i n t e d . 
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The third section contains regionwise calculations according to the 
following list, in which we replace the printout pa ramete r s N and K with 
m and k, respectively: 

WD(m,k) = wT", d,k 

WP(m,k) = Wj^k 

WD(l,k)/wP(2,k) = W^_i^/W^ j^ 

WD(2,k)/WP(2,k) = W| ,k /W^,k 

WP(l ,k) /wP(2,k) = W^,k/Wp,k 

FIS(m,k) = F j ^ (normaUzed) 

M 
FlS(k) = Z F P (normaUzed) 

m = i 

D(i.k) = Dĵ  ]̂  the numerator of the expression defining 
|Sg££ ^ as evaluated over region k. 

BEFF(i,k) = /3g££ ^ evaluated for region k. 

BEFF(k) = ji rr evaluated for region k. 

If ma te r i a l 2 does not appear in region k, the worth rat ios above are 
printed as zero . 

The last section contains evaluations over the entire reactor of the 
follo^ving quantities: 

D = the numerator of equation (l) 

D + P = the denominator of equation (l) 

BEFF(i) = p^^^_. 

LP = ip 

NR M ^ 
TOT FISS = Z Z Fj^ (before normalizat ion to unity) 

k=i m=i 

NR 

z 
k=i 

FlSS(m) = F " ^ = ^ F^ (normalized) 

DCNF = the denominator of (3) 



IV. SAMPLE PROBLEMS 

A. Sample Problem No. 1 

In Sample Problem No. 1 calculations were made for a 1500-liter, 
spherical reactor with Plutonium-C Oxide fuel. A composition problem 
was run with RE-122 according to the following specifications: 

Standard Initial 
Region Divisions Configuration Outerbound Source 

1 24 0.265 71 1.00 
2 15 - 116 0.02 
3 6 - 146 0.00 

VOLUME FRACTIONS 

Region P u " ' P u ' « P u " ' P u " ' u " ' O Na Fe 

IF 0.039 0.00975 0.024375 0.024375 - 0.0975 0.5 0.25 
ID - - - - 0.0975 0.0975 0.5 0.25 
2 - - - - 0.6 - 0.2 0.2 
3 - - - . - - 0.4 0.6 

The criticality and convergence cr i ter ia were both 10" with boundary con­
ditions at the inner and outer edges of 0' = 0 and "t = 0, respectively. A 
16-group macroscopic cross-sect ion set was used, based on Ref. 4. The 
result was a value C = 0.92977. 

Assume the real and adjoint solutions a re on separate tapes. Then 
the input for 1 I S S / R E is as given below, m which mater ia l s 1, 2, 3, 4, and 5 
are taken to be u"*, Pu" ' , Pu"°, P u " \ and P u " ^ respectively. 



704 INPUT DATA 
FORM n 

PROBLEM S Rmpl 

1 2 3 4 S 6 7 B 9 

,3,6, . ,0,0 

,1,5,0,0, 

5 

, , < ,1,6 

, , ,3 ,2 ,-

, , , , 6 , . 

, . , , 1 , . 

, , , ,o,. 
, , , , 0 , . 

1 

2 

3 

1 

,0 , . ,9,8,7 

,o,.,n,o,n 
,(),•,<',1,5 

, 0 , . , 6 , 0 , 9 

, 3 , . , 2 , 0 , 

, 3 , . , 5 , 2 , 6 

1 

e P r o b . N o . U ORIGINATOR 

1 

0 I 2 3 4 5 6 7 B 9 

0 ,2 ,3 , , , 

L,I,T,E,R,, 

1, ,E 

5, ,E 

5, ,E 

1,3,2 

0,3,4 

0 ,1 , 

2 ,0 ,4 

7,0,1 

9, 

1 2 3 4 5 6 7 8 9 

, ,6 

, ,4 

+,0,8 

+ ,0,8 

+ ,0,8 

,2,5 

,1,6 

, ,7 

^ , ,1 

E,- ,3 

, ,0 

,P,U,-,C, 

, , , , ,7 

, , , ,1 ,6 

, , , 2 , 2 , . 

, , , , 5 , . 

, , , , 1 , . 

, , . , 0 , . 

, , , ,",• 
, , , 7 , 1 , . 

, ,1 ,1 ,6 , . 

, 1 4 , 6 , . 

0 

, 0 , - , 0 ,1 ,2 

, 0 , . , 0 , 0 , 2 

, 0 , . , 5 . 8 , 1 

,2 , . ,8,7, 

, 0 , . , 0 , 2 , 8 

0 

L . C . 

2 

O I 2 3 4 5 i 7 8 9 

0,X,I,D,E,. 

1 

7 

9, ,E,+,0,8 

1, ,E,+,0,8 

1, ,E,+,0,8 

2 ,1 ,3 , , , 

0,1,7, , , 

0 

0 

0 

9,9, , , 

1 ,5 ,1 , , 

1 1 1 1 1 

8, , ,' , , 

0 1 2 3 4 5 6 7 8 9 

1 

, ,R,EF 

, , , , 
, , , ,1 

, , ,1,7 

, , , A 

, , , ,0 

, , , ,0 

, , , ,0 

0 , . ,0 ,0 

, 0 , . , 4 , 3 

, 2 , . , ^ 8 

0 1 2 3 4 5 6 7 8 9 

2 

K v i t e k 

3 

0 1 2 3 4 S 6 7 8 9 

1 
L6 

^ 
^ 

, 
, 

2 

0 

NO,S, ,1,5 

3 

, , , , ,8 

8, ,E| + ,0|8 

0, ,E, + ,0,8 

8, ,E, + |0,8 

2,3,2, , , 

0,1,0, , , 

5,4,3, , 

4 , / , 5 

, 0 , . 

, 0 | . 

, 2 , . 

DATA .D. 3 6 

4 

0 1 2 3 4 5 ( 5 7 8 9 

2 , 2 . 

1 l l 

1,3, . 

, 3 , . 

, 0 , . 

,o, . 

0,0,6 

0 ,2 ,4 

i 5 j 6 . 

0 1 2 3 4 5 6 7 8 9 

3 

5,5,3, . S,5 

1 

9, iE,+,0,8 

1, ,E,+ ,0,8 

4, iE, + ,0,8 

1,7,9, , 1 

1 1 , , , 

0,9,2, , , 

DATE 8 / 7 / 6 1 

5 

0 1 2 3 4 5 6 7 8 9 

4 i . i 3 , 6 | . , 0 

0 

, 1 ,1 ,0 , . 

, , , ,2,..' 

, 1 1 ,0 , . 

1 1 1 1 i 

1 1 1 1 1 

,0 , . ,0 ,0,3 

1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 

4 

0,0,8, .1 

, , , , 

9, ,E,+|0 

4, ,,E,+|0 

1,1|6, , 

1 , 1 , 

5,3,3, , 

1 , , , 

0 1 2 3 4 5 6 7 8 9 

5 

6 

0 1 2 3 4 5 6 7 8 9 

l l 

l i 

l i 

0 

1 , 1 , 8 , . 

, , 1 , 1 | . 

1 , , | 0 , . 

, 0 , . P , 0 ; 1 

^ _ L L i , 

4, ,E 

9, ,E 

0,6,7 

1,7,8 

PAGE 1 OF 3 

7 6 

0 1 2 3 4 5 6 7 B 9 0 

+ ,0,8 

+ ,0,8 

0 1 2 3 4 5 6 7 B 9 

6 

, , 1 ,0 ,0 ,1 , , 

, ,1 ,0 ,0 ,2 , , 

, ,1 ,0 ,0 ,3 , , 

, ,1 ,0 ,0 ,4 , 1 

, ,2 ,0 ,0 ,1 , , 

, ,2 ,0 ,0 ,2 , , 

, , 2 ,0 ,0 ,3 , , 

, , 3 ,0 ,0 ,1 , , 

, .\°j^A^ 
, , 4 ,0 ,0 ,1 , , 

, ,4,0 0 , 2 , 1 

1 ,4 ,0 ,0 ,3 , , 

, , 5 , 1 ,0 ,1 , , 

, , 5 , 2 ,0 ,1 , , 

, , 5 ,3 ,0 ,1 , 

1 , 5 , 4 j 0 | l | ^ 

_, ,5 ,5_ i0 i l ,_^ 

,5 ,6 ,0 i l i , 

J . . i5 i7 j0 i l , _i_ 

, , 6 , 1 , 0 , 1 , 
0 1 2 3 4 5 6 7 8 9 0 

7 S 



704 IMPUT DATA 

FORM n 

PROBLEM Samp S a m p l e P r o b . No . 1 ORIGINATORL. C . K v i t e k D A T A M ^ O ^ ^ 
DATE B / 7 / 6 1 2 OF 3 



704 INPUT DATA 
FORM n 

PROBLEM S i n p l 

1 2 3 4 5 6 7 8 9 

, O , . , S A 0 

,0 , . , 5 ,1 ,6 

, 0 , . , 5 , 3 ,3 

, 1 , . , 6 , 5 , 

, 2 , . , 0 , 5 , 

,5 , . ,2,9, 

, 3 , . , 0 , 1 , 

, 2 , . , 9 , 8 , 

, 2 , . , 8 , 8 , 2 

1 

, 0 , . , 9 , 6 , 2 

, 0 , . , 3 , 0 , 3 

, 0 , . , 7 ,9 ,9 

, 1 . , 5 , 4 , 

, 0 , . , 0 , 5 , 3 

, 3 , . , 8 , 5 , 

, 3 , . , 0 ,7 , 

, 2 . , 8 , 8 , 2 

e P r o b . N o . 1 

1 

0 1 2 3 4 S 6 7 8 9 

3.16. , , 

7,7, ,E, . ,4 

6 ,8 ,7 ,E , - ,2 

t 1 J 1 1 

, , , 1 I 

8, , ,E,- ,4 

, „ , , ,0 

1,2,1, , 

0 ,3 , ,E,- ,4 

9 ,9 ,6 ,E , - , 2 

0 . . 0 , 0 , 9 

,0i. ,1,2,2 

, 1 , . , 8 , 3 , 

, 2 , . , 2 , 7 , 

, 5 , . , 9 , 9 , 

3 , . , 3 , 1 , 

, 3 , . , 0 , 0 , 

, 2 , . , 9 , 8 , 

1 

, 0 , . , 0 , 3 , 7 

,0 . , 1 , 6 , 3 

1,. ,3,7, 

8, , ,E,-i4 

1 2 3 4 5 6 7 8 9 

, 0 j . , 0^2J 

, 3 , . . 5 , 1 , 

, 3 , . , 0 . 6 . 

ORIGINATOR L . C. 

2 

0 1 2 3 4 5 6 7 8 9 

6,8 ,4 , , , 

4.8,3,E 

1 1 1 

1 1 1 

1 1 1 

, , , 

8,7,9, 

6,3,6,E 

_ L , _ ^ 

, , , 

•,2 

- , 2 

0 1 2 3 4 5 6 7 8 9 

1 

I t T i t e k 

3 

0 1 2 3 4 5 6 7 8 9 

0 , . , 9 , 2 , 2 

1,. i , 9 . 

2 , . , 7 , 5 , 

6 , . , 9 , 1 , 

3 , . , 1 , 8 , 

2 , . , 9 , 9 , 

2 ^ L 9 I 8 J _ 

, , , , 
, , , , 
I 1 1 1 

0 , . , 1 , 0 , 6 

1 , . .4 ,5 , 

, , , , 
3 , . , 3 , 2 , 

, , . , 
I 1 t 1 

^^^ 
0 1 2 3 4 5 6 7 8 9 

2 

S i l 

0,6 

, 

^_^ 

8,E,- ,3 

L JEL-J1 

, 

DATA ,D. 3 6 

4 

0 1 2 3 4 5 6 7 8 9 

, 0 , . , 2 , 0 i 8 

, 1 , . , 8 , 3 , 

, 3 , . , 1 , 3 , 

, 9 , . , 0J ) , 

, 3 , . , 1 , 0 , 

,2 , . ,9,9, 

^,-^M^ 

1 , 1 1 . 

i .1 , , 1 

, 0 , . , 3 , 3 , 3 

, 1 | . 

1 1 

5,7, 

: 1 , 1 1 

_.i3L._.i_2,l,_ 

1 1 1 1 ^ 

0 1 2 3 4 5 6 7 8 9 

3 

Oi5, iE,-i2 

3i3i E i - , 2 

. . I - . J L 1 J _ 

I I I : / 

i 1 1 : 1 

I - - L - i • _ L _ 

1 1 I ; 1 

DATE 8 / 7 / 6 1 

5 

0 1 2 3 4 5 6 7 8 9 

, 0 , . , 9 , 7 , 3 

i l , . i 7 , 0 i 

, 3 , . , 7 , 0 , 

, 3 , . , 0 , 6 , 

, 2 , . , 9 , 8 , 

J 

0 , . , 1 , 8 , 1 

0 , . , 6 , 6 , 

3 , . ,1 ,5 , 

0 1 2 3 4 5 6 7 8 9 

4 

t 

0 1 2 3 4 5 6 7 8 9 

1,!;, ,R,. 

I l l , 

8, l i8 ,E, -

3 

2 

0 1 2 3 4 5 6 7 B 9 

5 

J 

, 0 , . , 8 , 3 , 8 

, 1 , . , 8 , 3 , 

| 4 , . , 4 , 3 , 

, 3 , . ,0,3, 

, 2 , . , 9 , 8 , 

i 0 i . i l i 2 , l 

i 0 i . , L 7 . 9 

. : .3a^l ,0j 

PAGE 3 OF 3 

7 8 

0 ) 2 3 4 5 6 7 6 9 0 

9i 1 i E i . i 4 

2 I L L 2 E , - , 3 

, , 8 ,2 ,0 ,1 , , 

, , 8 ,3 ,0 ,1 , , 

, ,8 ,4 ,0 ,1 , , 

,8 ,5 ,0 ,1 , , 

, ,8 ,5 ,0 ,2 , , 

, ,8 ,5 ,0 ,3 , , 

, , 8 ,6 ,0 ,1 , , 

, ,8 ,6 ,0 ,2 , > 

, ,8 ,6 ,0 ,3 , , 

, , 8 ,7 ,0 ,1 , , 

, ,9,1,Oil , , 

1 , 9 , 2 ,0 i l , , 

, , 9 ,3 ,0 ,1 , , 

_ I _ J 9 ! 4 I ( 1 I 1 I . J _ 

, i 9 ;5 ,0 , l , , 

L J J I j _ . i 9 , 5 i 0 i 2 i 1 

0 1 2 3 4 5 6 7 8 9 

6 

. 1 . . J 

L..I 

_, j_ j9 ,6 j0 i l i . .L 

_ i j 9 i 6 j 0 i 2 j _ i _ 

, j , i 9 i 7 i 0 i l i . j _ 

C 1 2 3 4 5 6 7 8 9 0 

7 8 



1188/RE 

PROBLEM NUMBER 36.00023 

,500 LITER. PU-C OXIOE. REF NOS ,5U/522.553.55U.36.0008. 

RESULTS OF POINTW 
ISE SUMMING OVER ENERGY GROUPS. 

A(l.N.L) 

5 .78833E-02 
2 .89209E-01 
1.392UUE-02 
2 . u r 0 9 8 E - 0 1 
3 .38831E-02 
5 .77836E-02 
2 .88715E-01 
1.39003E-02 
2 .U6679E-01 
3.382Ul(E-02 
5 .75072E-02 
2.B73U6E-01 
1.383311E-02 
2.1(5515E-01 
3 .36615E-02 
5 .70273E-02 
2 . 8 t 9 7 1 E - 0 1 
I . 3 7 1 7 2 E - 0 2 
2.1t3U98E-01 
3 .33787E-02 
•5.63U90E-02 
2 . 8 1 6 1 6 E - 0 1 
I . 3 5 5 2 9 E - 0 2 
2.1|06U9E-01 
3 .29790E-02 

A ( 2 , N . L 1 

1.635U9E-01 
8 .53671E-01 
U.57783E-02 
7.U6865E-01 
1 .1 ,189E-01 
1.63268E-01 
8 .5221UE-01 
l ( .56990E-02 
7 .U5597E-a l 
1 .10996E-01 
1 .62 t87E-01 
8 . l t 8172E-01 
U.5U790E-02 
7 . l t 2 0 8 l E - 0 1 
1 . 10U62E-01 
1.61131E~01 
e . t l l 5 8 E - 0 1 
U.50970E-02 
7 .35981E-01 
1.0953UE-01 
1 .59215E-01 
8 . 3 , 2 5 2 E - 0 1 
l ( . l | 5572E-02 
7 . 2 7 3 6 6 E - 0 1 
1 .08222E-01 

A I 3 , N . L l 

2 .76770E-01 
1.UUU5UE 00 
7.7U663E-02 
I .26391E 00 
1 .881U6E-a l 
2 . 7 5 8 1 6 E - 0 1 
1.U3958E 00 
7 . 7 t 9 8 U E - 0 2 
1.25959E 00 
1.87l»95E-01 
2 . 7 3 1 7 8 E - 0 1 
1.lt2588E 00 
7 .6 l *578E-02 
1,2'»763E 00 
1 .85696E-01 
2 . 5 8 6 3 0 E - 0 1 
1.U022«1E 00 
7 . 5 1 8 0 7 E - 0 2 
1.22701E 00 
1.82591tE-01 
2 . 6 2 2 7 0 E - 0 1 
1.36920E 00 
7 .339U7E-02 
1.19818E 00 
1 .78256E-01 

A I U . N . L ) 

3 .05U85E-01 
1.59lt53E 00 
8 .55069E-02 
1.39503E 00 
2 . 0 7 6 8 3 E - 0 1 
3.0l»l*39E-01 
1.58909E 00 
8 .52133E-02 
1.39029E 00 
2 . 0 6 9 7 0 E - 0 1 
3 .015U9E-01 
1.57U07E 00 
8.1*lt016E-02 
t . 37718E 00 
2.01 l999E-01 
2 . 9 6 5 6 5 E - 0 1 
l . S l l S n E 00 
8 . 3 0 0 1 9 E - 0 2 
1.35U59E 00 
2 . 0 1 5 9 9 E - 0 1 
2 . 8 9 5 9 5 E - 0 1 
1.51196E 00 
8.10UU7E-02 
1.32300E 00 
1.9681iSE-01 

A ( 5 . N . L ) 

1.69227E 00 
1.69215E 00 
1.69221E 00 
1.69229E 00 
1.6921UE 00 
1.68935E 00 
I .68923E 00 
1.68928E 00 
1.68937E 00 
1.68921E 00 
1.68123E 00 
1.68112E 00 
1.68117E 00 
1.68125E 00 
1.68110E 00 
1.66715E 00 
1.6670i»E 00 
1.66709E 00 
1.66717E 00 
1.66702E 00 
1.6i t727E 00 
1.6U71SE 00 
1.6U720E 00 
1.6i t729E 00 
1.6U713E 00 

S I l . L ) 

1.86785E 00 
1.86T85E 00 
1.86785E 00 
1.86785E 00 
1 .8«785 t 00 
1.86U66E 00 
1.86U66E 00 
1-86'»66E 00 
1.86U66E 00 
1.861t66E 00 
1.85581tE 00 
1.8S581JE 00 
1.8S58itE 00 
1.8558UE 00 
1.8558UE 00 
1.8U052E 00 
1.81t052E 00 
1.8U052E 00 
1.8U052E 00 
1.8U052E 00 
1.81889E 00 
1.81889E 00 
1.81889E 00 
1 .8 t889E 00 
I .81889E 00 

5 1 2 . L ) 

1 .U2653E-06 
1.U2653E-06 
1.U26S3E-06 
1.112653E-06 
1.U2653E-06 
l . l t 2 1 6 9 E - 0 6 
l . l »2169E-06 
1.U2169E-06 
l . i >2169E-06 
1 .U2169E-06 
1.U0830E-06 
1.U0830E-06 
1.U0830E-06 
1.U0830E-06 
1.U0830E-04 
1.38522E-06 
1.3SS22E-06 
1.38522E-06 
1.38522E-06 
l , 3 8 5 2 2 E - 0 6 
1.3S295E-06 
1.35295E-06 
1.35295E-06 
1.35295E-06 
1.35295E-06 

http://55U.36.0008


6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
11 
1 1 
1 1 
1 1 
1 1 
12 
12 
12 
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l t . 59717E-01 
' t . 59717E-0 1 

3 .39256E-07 
2 .78061E-07 
2 .78061E-07 
2 .78061E-07 
2 .78041E-07 
2 .78061E-07 
2 .21665E-07 
2 .21665E-07 
2 .21665E-07 
2 .2166SE-07 
2 .21665E-07 
1.701190E-07 
1.701t90E-07 
1.70U90E-07 
1.70l i90E-07 
1.70U90E-07 
1 .25031E-07 
1 .25031E-07 
1 .25031E-07 
1 .25031E-07 
1 .25031E-07 
8 . 6 0 1 7 2 E - 0 8 
8 . 6 0 1 7 2 E - 0 8 
8 . 6 0 1 7 2 E - 0 8 
8 . 6 0 1 7 2 E - 0 8 
8 . 6 0 1 7 2 E - 0 8 
8 . 6 0 1 7 2 E - 0 8 
8 . 6 0 1 7 2 E - 0 8 
8 . 6 0 1 7 2 E - 0 8 
8 . 6 0 1 7 2 E - 0 8 
8 . 6 0 1 7 2 E - 0 8 
U.25it38E-08 
>t.25it38E-08 
U.2SU38E-08 
i t .2SU38E-08 
i t .25 i t38E-08 



2 8 
2 8 
2 8 
2 8 
2 8 
2 9 
29 
2 9 
2 9 
2 9 
3 0 
3 0 
3 0 
3 0 
3 0 
3 1 
3 1 
3 1 
3 1 
3 1 
3 2 

3 2 
3 2 
3 2 
3 2 
3 3 
3 3 
3 3 
3 3 
3 3 
311 
3U 
3 1 
3U 
31t 
3 5 
3 5 

3 5 

1 
2 
3 
It 
5 
1 
2 
3 
U 
5 
1 
2 
3 
It 
5 
1 
2 
3 
U 
5 
1 

2 
3 
It 
5 
1 
2 
3 
It 
5 
1 
2 
3 
It 
5 
1 
2 
3 

2 . 8 l t 3 l t 6 E -
0 . 
0 . 
0 . 
0 . 
1 . 6 2 9 I 6 E -
0 . 
0 . 
0 . 
0 . 
9 . 3 6 6 6 l t E -
0 . 
0 . 
0 . 
0 . 
5 . U 0 3 5 3 E -
0 . 
0 , 
0 . 
0 . 
3 . 1 2 7 6 8 E -
0 . 
0 . 
0 . 
0 . 
I . 8 1 6 3 U E -
0 . 
0 . 
0 . 
0 . 
1 . 0 5 8 2 2 E -
0 . 
0 . 
0 . 
0 . 
6 . 1 8 5 0 U E -
0 . 
0 . 

• 0 2 

- 0 2 

- 0 3 

- 0 3 

• 0 3 

- 0 3 

0 3 

OU 

7 . 9 9 9 l i 5 E -
0 . 
0 . 
0 . 
0 . 
U . 5 7 l t 0 3 E -
0 . 
0 . 
0 . 
0 . 
2 . 6 2 l t 7 9 E -

C . 
0 . 
0 . 
0 . 
1 . 5 1 1 5 2 E -
0 . 
0 . 
0 . 
0 . 
8 . 7 3 1 1 2 0 E -
0 . 
0 . 
0 . 
0 . 
5 . 0 6 i t 0 7 E 
0 . 
0 . 
0 . 

0 . 
2 . 9 l t 5 8 8 E 
0 . 
0 . 
0 . 
0 . 
1 . 7 1 9 2 6 E 
0 . 
0 . 

0 2 

0 2 

0 2 

0 2 

- 0 3 

- 0 3 

- 0 3 

- 0 3 

2 . 1 7 1 U 1 E -
0 . 
0 . 
0 . 

0 . 
9 . U 2 6 0 0 E -
0 . 
0 . 
0 . 
0 . 
U . 0 6 8 6 7 E -
0 . 
0 . 
0 . 
0 . 
1 . 7 l t 7 3 6 E -
0 . 
0 . 
0 . 
0 . 
7 . U 7 0 6 8 E -
0 . 
0 . 
0 . 

0 . 
3 . 1 8 1 1 t 2 E 
0 . 
0 . 
0 . 
0 . 
1 . 3 5 0 1 l t E 

0 . 
0 . 
0 . 
0 . 
5 . 7 1 2 7 U E 
0 . 
0 . 

0 2 

0 3 

0 3 

• 0 3 

-OU 

-OU 

-OU 

- 0 5 

2 . 9 U 2 5 7 E - 0 2 

0 . 
0 . 
0 . 
0 . 
1 . 3 2 9 8 2 E - 0 2 

0 . 
0 . 
0 . 
0 . 
5 . 9 7 0 8 2 E - 0 3 

0 . 
0 . 
0 . 
0 . 
2 . 6 6 7 3 3 E - 0 3 
0 . 
0 . 
0 . 
0 . 
1 . 1 8 6 7 9 E - 0 3 

0 . 
0 . 
0 . 
0 . 
5 . 2 6 3 2 8 E - 0 U 

0 . 

0 . 
0 . 
0 . 
2 . 3 2 7 9 1 E - 0 U 
0 . 
0 . 
0 . 
0 . 
1 . 0 2 7 2 6 E - 0 U 
0 . 
0 . 

2 . 7 1 U U 5 E - 0 1 
0 . 
0 . 
0 . 
0 . 
2 . 0 6 0 7 5 E - 0 1 

0 . 
0 . 
0 . 
0 . 
1 . 5 5 0 0 9 E - 0 1 
0 . 
0 . 
0 . 
0 . 
1 . 1 5 6 0 3 E - 0 1 
0 . 
0 . 
0 . 
0 . 
8 . 5 5 3 3 7 E - 0 2 
0 . 
0 . 
0 . 
0 -
6 . 2 B 2 3 U E - 0 2 

0 . 
0 . 
0 . 
0 . 
U . 5 8 3 1 6 E - 0 2 

0 . 
0 . 
0 . 
0 . 
3 . 3 2 2 7 9 E - 0 2 
0 . 
0 . 

3.678U6E-01 
3.678U6E-01 
3.678U6E-01 
3.678U6E-01 
3.678U6E-01 
2.90733E-01 
2.90733E-0 1 
2.90733E-01 
2.90733E-01 
2.90733E-0 1 
2.27U78E-01 
2.27U78E-01 
2.27U78E-01 
2.27U78E-01 
2.27U78E-01 
1.76U68E-0 1 
1.76U68E-0 1 
1.76U68E-01 
1.76U68E-01 
1.76U68E-01 
1.35879E-01 
1.35879E-01 
1.35879E-01 
1.35879E-01 
1.35879E-01 
1.0393UE-01 
1.0393UE-01 
1.0393UE-01 
1.0393UE-01 
1.0393UE-01 
7.90226E-02 
7.90226E-02 
7.90226E-02 
7.90226E-02 
7.90226E-02 
5.97502E-02 
5.97502E-02 
5.97502E-02 

2.170U0E-08 
2. 170U0E-08 
2.170U0E-08 
2. 170UOE-08 
2.170UOE-08 
.11762E-08 
.11762E-08 
.117A2E-08 
.11762E-08 
1.11762E-08 
5.75U27E-09 
5.75U27E-09 
5.75U27E-09 
5.75U27E-09 
5.75U27E-09 
2.9U971E-09 
2.9U971E-09 
2.9U971E-09 
2.9U971E-09 
2.9U971E-09 
1.5025UE-09 
1.5025UE-09 
1.5025UE-09 
1.5025UE-09 
1.5025UE-09 
7.599U0E-I0 
7.599U0E-10 
7.599UOE-10 
7.599U0E-10 
7.599U0E-10 
3.815U7E-10 
3.815U7E-10 
3.815U7E-10 
3.815U7E-10 
3.815U7E-10 
1.90193E-10 
1.90193E-10 
1.9O193E-I0 



35 
35 
36 
36 
36 
36 
36 
37 
37 
37 
37 
37 
38 
38 
38 
38 
38 
39 
39 
39 
39 
39 
UO 
UO 
UO 
UO 
UO 
Ul 
Ul 
Ul 
Ul 
Ul 
U2 
U2 
U2 
U2 

U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 

0. 
0. 
3.6262UE-
0. 
0. 
0. 
0. 
2.13239E-
0. 
0. 
0. 
0. 
I.25737E-
0. 
0. 
0. 
0. 
7.U3aU9E^ 
0. 
0. 
0. 
0. 
U.39530E 
0. 
0. 
0. 
0. 
2.59U8UE 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

OU 

OU 

-OU 

-05 

-05 

-05 

0. 
0. 
1 . 
0. 
0. 
0. 
0. 
5. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
7. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

D0655E-

91092E-

U8067E-

05397E 

21279E 

13780E 

03 

OU 

-OU 

-OU 

-OU 

-05 

0. 
0, 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 

u. 
0, 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
7. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

^I112E-

01559E-

27168E-

795U2E-

5U753E-

17587E-

05 

•05 

•06 

-06 

-07 

-07 

0. 
0. 
u. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
8. 
0. 
0. 
0. 
0. 
3. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
7. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

52380E-

9880SE 

71UU1E-

B0U19E-

6U739E-

OIOUIE 

-OS 

-05 

-06 

-06 

-06 

-07 

0. 
0. 
2. 
0. 
0. 
0. 
0. 
I. 
0. 
0. 
0. 
0. 
1 . 
0. 
0. 
0. 
0. 
8. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 

u. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

395U0E 

71816E 

22726E-

7U120E-

22327E-

UU936E-

-02 

-02 

-02 

-03 

-03 

-03 

5.97502E-02 
5.97502E-02 
U.U9U30E-02 
U.U9U30E-02 
U.U9U30E-02 
U.U9U30E-02 
U.U9U30E-02 
3.36335E-02 
3.36335E-02 
3.36335E-02 
3.36335E-02 
3.36335E-02 
2.50366E-02 
2.50366E-02 
2.50366E-02 
2.50366E-02 
2.50366E-02 
1.85211E-02 
I.85211E-02 
1.8S211E-02 
1.8521lE-02 
1.8521lE-02 
1.35835E-02 
I.35835E-02 
1.35835E-02 
1.35835E-02 
1.35835E-02 
9.82152E-03 
9.82152E-03 
9.821S2E-03 
9.82152E-03 
9.82152E-03 
9.B2152E-03 
9.82152E-03 
9.82152E-03 
9.82152E-03 

1.90193E-10 
1.90193E-10 
9.UI569E-I1 
9.U1669E-11 
9.U1669E-11 
9.U1669E-I1 
9.U1669E-11 
U.63398E-11 
U.63398E-11 
U.63398E-11 
U.63398E-11 
U.63398E-11 
2.2690UE-11 
2.2690UE-n 
2.2690UE-I1 
2.2690UE-11 
2.2690UE-11 
1.10758E-11 
1.10758E-1I 
1.10758E-11 
1.10758E-11 
1.10758E-11 
5.U0759E-12 
5.U0759E-12 
5.U0759E-I2 
5.U0759E-12 
5.U0759E-12 
2.65727E-I2 
2.65727E-12 
2.65727E-12 
2.65727E-12 
2.65727E-12 
2.65727E-12 
2.65727E-I2 
2.65727E-12 
2.65727E-12 



U2 
U3 
U3 
U3 
U3 
U3 
UU 
UU 
UU 
UU 
UU 
US 

us 
us 
us 
U5 
U6 
U6 
U6 
U6 
U6 
U7 
U7 
U7 
U7 
U7 
US 
US 
U8 
US 
US 

5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0^ 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0^ 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
Q. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

9.821S2E-03 
6.69676E-03 
6.69676E-03 
6.59676E-03 
6.69675E-03 
6.69676E-03 
U.S0027E-03 
U.50027E-03 
U.50027E-03 
U.S0027E-03 
U.50027E-03 
2.91622E-03 
2.91622E-03 
2.91622E-03 
2.91622E-03 
2.91622E-03 
1.73122E-03 
1.73122E-03 
1.73122E-03 
1.73122E-03 
1.73122E-03 
7.95S06E-0U 
7.95S06E-0U 
7.95806E-0U 
7.95806E-0U 
7.95806E-0U 
0. 
0. 
0. 
0. 
0. 

2.6S727E-12 
1.28719E-12 
1.28719E-12 
1.28719E-12 
1.28719E-12 
1.28719E-12 
5.99981E-13 
S.99981E-13 
S.99981E-t3 
5.9998IE-13 
5.99981E-13 
2.5771UE-13 
2.5771UE-13 
2.5771UE-13 
2.5771UE-13 
2.5771UE-13 
9.2182SE-1U 
9.21828E-1U 
9.21828E-1U 
9.2182SE-1U 
9.21828E-1U 
1.96U10E-1U 
1.96U10E-IU 
1.96UtOE-lU 
1.96U10E-1U 
1.96U10E-IU 
0. 
0. 
0. 
0. 
0. 



1188/RE 

PROBLEM NUMBER 36.00023 

1500 LITER. PU-C OXIDE. REF NOS 15U/522.553.55U.36.OOOS. 

RESULTS OF POINTHISE TRAPEZOIDAL INTEGRATION FROM L TO Ltl. 

L 

2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
U 
U 
U 
U 
U 
5 
5 
5 

N 

1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 

B I l . N . L ) 

9 .39996E 
U.69668E 
2 .26123E 
U.01285E 
5.50238E 
U.68199E 
2.339U3E 
1.12626E 
1.99886E 
2.7U059E 
1.20912E 
6.0U195E 
2.90BU3E 
5 .16257E 
7.0772UE 
2 .30158E 
1 . I5021E 
5 .53585E 
9 .82860E 
1.3U707E 
3 .72286E 
1.86077E 
8 .95353E 

00 
01 
00 
01 
00 
01 
02 
01 
02 
01 
02 
02 
01 
02 
01 
02 
03 
01 
02 
02 
02 
03 
01 

B I 2 . N . L ) 

2 .65596E 
1.3863UE 
7.U3U09E 
1.21290E 
1.80563E 
1.32290E 
6.905U0E 
3.70273E 
6.0U163E 
8.99336E 
3.U1638E 
1.7e3U3E 
9.56187E 
1.560U0E 
2.322U3E 
6.50313E 
3.39510E 
1.81999E 
2.97072E 
U.U20U7E 
1.05190E 
5.U92U8E 
2.9U362E 

01 
02 
00 
02 
01 
02 
02 
01 
02 
01 
02 
03 
Dl 
03 
02 
02 
03 
02 
03 
02 
03 
03 
02 

8 ( 3 . N . L I 

U.U8683E 
2.3U185E 
1.25583E 
2.0U903E 
3.05008E 
2.22626E 
1.16200E 
6.2309UE 
1.01673E 
1.5133UE 
5.71052E 
2.98080E 
1.59821E 
2.60B26E 
3.88165E 
T.07593E 
5.61673E 
3 . 0 I 1 0 2 E 
U.91506E 
7.31299E 
1.716U9E 
8.96196E 
U.80320E 

01 
02 
01 
02 
01 
02 
03 
01 
03 
02 
02 
03 
02 
03 
02 
03 
03 
02 
03 
02 
03 
03 
02 

B ( U . N . L ) 

U.952U7E 
2 .58506E 
1.3S621E 
2 . 2 6 I 6 5 E 
3.36689E 
2.US7U3E 
1.2827SE 
6.87S22E 
1.12230E 
1.67062E 
6 . 3 0 U n E 
3.29088E 
1.76UU1E 
2.87935E 
U.2S5U9E 
1.18795E 
6.20196E 
3.32U6UE 
5.U2672E 
8.0750UE 
1.89S60E 
9.8978UE 
5 .30U6IE 

01 
02 
01 
02 
01 
02 
03 
01 
03 
02 
02 
03 
02 
03 
02 
03 
03 
02 
03 
02 
03 
03 
02 

B I S . N . L I 

2 .7U8 I5E 
2.7U795E 
2.7U80UE 
2.7U818E 
2.7U792E 
1.36879E 
1.36870E 
1.36a7UE 
1.368S1E 
1.36868E 
3.S3U82E 
3.S3US7E 
3.S3U68E 
3.53U86E 
3.53US3E 
6 .72836E 
6 .72787E 
6.72S0SE 
6.72SU3E 
6 .72779E 
1.08830E 
I .08822E 
I .0882SE 

02 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
OU 
OU 
OU 

T d . L l 

3 .03335E 
3 .03335E 
3 .03335E 
3 .03335E 
3 .03335E 
1.51093E 
I . 51093E 
1.51093E 
1.51093E 
I . 5 I 0 9 3 E 
3 .90225E 
3 .90225E 
3 .90225E 
3 .90225E 
3 .90225E 
7.U2887E 
7.U2SS7E 
7.U2S87E 
7.U2887E 
7.U2S87E 
1.20186E 
1 .20 I86E 
1.201S6E 

02 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
OU 
OU 
OU 

T I 2 . L 1 

2 .3127UE-0U 
2 .3127UE-0U 
2 .3127UE-0U 
2 . 3 I 2 7 U E - 0 U 
2 .3127UE-0U 
I . 1 U 7 6 6 E - 0 3 
1 .1U766E-03 
1 .1U766E-03 
1 .1U766E-03 
1 . I U 7 6 6 E - 0 3 
2.9UUU6E-03 
2.9UUU6E-03 
2.9UUU6E-03 
2.9UUU6E-03 
2.9UUU6E-03 
5 .5U953E-03 
5 .5U953E-03 
5 .SU953E-03 
5 .5U953E-03 
5 .SU953E-03 
8 . 8 5 7 5 2 E - 0 3 
8 . 8 5 7 5 2 E - 0 3 
8 . 8 5 7 5 2 E - 0 3 



9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
11 
1 1 
II 
11 
11 
12 
12 
12 
12 
12 
13 

1.59018E 03 
2.17871E 02 
5.UU312E 02 
2.72119E 03 
1.30892E 02 
2.3257UE 03 
3.18506E 02 
7.U2577E 02 
3.713U9E 03 
1.785U3E 02 
3.17U31E 03 
U.3UU56E 02 
9.62e0OE 02 
U.81677E 03 
2.31U51E 02 
U.11815E 03 
5.63200E 02 
1.20013E 03 
6.007U8E 03 
2.88UUUE 02 
5.1373UE 03 
7.0I883E 02 
1.UU920E 03 
7.2598UE 03 
3.U8227E 02 
6.21005E 03 
8.U7355E 02 
I.701420E 03 
8.5U623E 03 
U.09399E 02 
7.3129UE 03 
9.96210E 02 
1.95B91E 03 
9.83763E 03 
I4.70U72E 02 
8.U2150E 03 
I. 1UU83E 03 
2.20679E 03 

U.8063UE 03 
7.1U958E 02 
1.53797E 03 
8.0321UE 03 
U.30331E 02 
7.0295UE 03 
1.0U520E 03 
2.09819E 03 
1.09611E OU 
5.B6995E 02 
9.59U27E 03 
1.U2572E 03 
2.720U7E 03 
1.U2175E OU 
7.609U9E 02 
I.2UU69E OU 
i.8U822E 03 
3.39109E 03 
1.77319E OU 
9.U8336E 02 
I.55272E OU 
2.30335E 03 
U.D9U92E 03 
2.1U280E OU 
1.1UU90E 03 
1.87691E OU 
2.78077E 03 
U.81553E 03 
2.522UUE OU 
1.3U60UE 03 
2.21020E OU 
3.26930E 03 
5.535U0E 03 
2.90353E OU 
1.5U686E 03 
2.5U5I8E OU 
3.75707E 03 
6.23601E 03 

7.8U308E 03 
1.I6657E 03 
2.U6631E 03 
1.2879UE OU 
6.900S3E 02 
1.12727E OU 
1.6759SE 03 
3.29U35E 03 
1.72085E OU 
9.21596E 02 
1.506U0E OU 
2.23830E 03 
U.16631E 03 
2.17717E OU 
l.t6532E 03 
1.90622E OU 
2.83022E 03 
5.0U591E 03 
2.6382UE OU 
1.U1105E 03 
2.310U5E OU 
3.U2702E 03 
5.896UUE 03 
3.08519E OU 
1.6U850E 03 
2.70265E OU 
U.00371E 03 
6.68215E 03 
3.U99B0E OU 
1.86769E 03 
3.06692E OU 
U.53603E 03 
7.36971E 03 
3.86520E OU 
2.05933E 03 
3.38858E OU 
5.001UUE 03 
7.929U9E 03 

8.66137E 03 
1.288U1E 03 
2.72UU1E 03 
1.U2283E OU 
7.62301E 02 
1.2U523E OU 
1.851S1E 03 
3.6U0U0E 03 
1.90176E OU 
1.018U5E 03 
1.66U62E OU 
2.U736UE 03 
U.60599E 03 
2.U071UE OU 
1.28836E 03 
2.10736E OU 
3.12920E 03 
5.581U8E 03 
2.9I852E OU 
1.56089E 03 
2.55S6UE OU 
3.7911UE 03 
6.52668E 03 
3.U1528E OU 
1.82UB0E 03 
2.991U8E OU 
U.U32I3E 03 
7.U0250E 03 
3.877U9E OU 
2.06915E 03 
3.397U9E OU 
5.02562E 03 
8.172U9E 03 
U.28671E OU 
2.2S379E 03 
3.75763E OU 
5.5U697E 03 
8.80U25E 03 

1.08831E OU 
1.08820E OU 
1.59115E OU 
1.59103E OU 
1.59108E OU 
1.59n7E OU 
I.59101E OU 
2. I707UE OU 
.17057E OU 
.17065E OU 
.17077E OU 
.1705UE OU 
.81U69E OU 
.81UUSE OU 
.81U56E OU 
.81U72E OU 
.81UU2E OU 
.50903E OU 
.50872E OU 
.50885E OU 
.50907E OU 
.50867E OU 
.238U9E OU 
.23B09E OU 
.23B27E OU 

U.23855E OU 
U.23B03E OU 
U.98673E OU 
U.98622E OU 
U.986U5E OU 
U.98681E OU 
U.9861UE OU 
5.73663E OU 
5.73599E OU 
5.73627E OU 
5.73673E OU 
5.73588E OU 
6.U7056E OU 

2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
3. 
3. 
3. 
3. 
3. 
U. 
U. 
U. 

1.20186E OU 
1.20186E OU 
1.7S767E OU 
1.7S767E OU 
1.7S767E OU 
1.7S767E OU 
1.75767E OU 
2.39877E OU 
2.39877E OU 
2.39877E OU 
2.39877E OU 
2.39877E OU 
3.1117UE OU 
3.1117UE OU 
3.1117UE OU 
3.1117UE OU 
3.1117UE OU 
3.88tU9E OU 
3.881U9E OU 
3.881U9E OU 
3.881U9E OU 
3.881U9E OU 
U.6915SE OU 
U.691S5E OU 
U.6915SE OU 
U.6915SE OU 
U.69I55E OU 
5.S2U37E OU 
5.52U37E OU 
5.52U37E OU 
5.52U37E OU 
S.52U37E OU 
6.36160E OU 
6.36160E OU 
6.36160E OU 
6.36160E OU 
6.36160E OU 
7.1BU50E OU 

8.857S2E-03 
8.85752E-03 
1.273UUE-02 
1.273UUE-02 
1.273UUE-02 
1.273UUE-02 
1.273UUE-02 
1.70230E-02 
1.70230E-02 
1.70230E-02 
1.70230E-02 
1.70230E-02 
2.1SU9UE-02 
2.15U9UE-02 
2.15U9UE-02 
2.15U9UE-02 
2.15U9UE-02 
2.61300E-02 
2.61300E-02 
2.61300E-02 
2.61300E-02 
2.61300E-02 
3.05790E-02 
3.05790E-02 
3.05790E-02 
3.05790E-02 
3.05790E-02 
3.U7I5SE-02 
3.U7155E-02 
3.U7I55E-02 
3.U7I5SE-02 
3.U71S5E-02 
3.83706E-02 
3.83706E-02 
3.B3706E-02 
3.83706E-02 
3.83706E-02 
U.13938E-02 



13 
13 
13 
13 
lU 
lU 
1U 
lU 
lU 
15 
15 
15 
IS 
15 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
18 
IB 
IS 
18 
18 
19 
19 
19 
19 
19 
20 
20 

2 
3 
U 
5 
I 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
S 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 

1. 1 lOUlE 
S.29889E 
9.510U9E 
1.289U2E 
2.UU098E 
1.23153E 
5.86037E 
1.055U3E 
1.U2607E 
2.65U33E 
I.3UU08E 
6.37270E 
1.15273E 
1.55077E 
2.839U2E 
1.UU508E 
6.81920E 
1.2U0U3E 
1.659U7E 
2.98851E 
1.53162E 
7.18318E 
1.31608E 
1.7U813E 
3.093U3E 
1.6009UE 
7.1IU808E 
1.37730E 
1.81273E 
3. 1U5U8E 
1.650U1E 
7.59765E 
1.U2185E 
1.8U935E 
3.13517E 
1.67760E 

OU 
02 
03 
03 
03 
OU 
02 
OU 
03 
03 
OU 
02 
OU 
03 
03 
OU 
02 
OU 
03 
03 
OU 
02 
OU 
03 
03 
OU 
02 
OU 
03 
03 
OU 
02 
OU 
03 
03 
OU 

3.27722E 
1.7U223E 
2.87U21E 
U.23163E 
6.89801E 
3.63U5UE 
1.92687E 
3.1895UE 
U.6801IE 
7.5012UE 
3.966U9E 
2.09532E 
3.U83U3E 
5.08936E 
8.02U73E 
U.26U2UE 
2.2U212E 
3.7U822E 
5.UU605E 
8.UU660E 
U.51919E 
2.36173E 
3.976U9E 
5.736e3E 
8.7U380E 
U.72313E 
2.UU867E 
U.16107E 
5.9U8UUE 
8.89I68E 
U.e6829E 
2.U9753E 
U.29511E 
6.0678UE 
8.86339E 
U.9U7U0E 

OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 

U.16657E 
2.21521E 
3.65U69E 
5.38002E 
8.33669E 
U.39179E 
2.328S6E 
3.85U67E 
5.65531E 
8.57230E 
U.53185E 
2.39U29E 
3.98061E 
5.81U96E 
8.62371E 
U.58127E 
2.U0921E 
U.02767E 
5.8512BE 
8.U8518E 
U.5382UE 
2.37219E 
3.99U13E 
5.76153E 
8.I5797E 
U.U0U67E 
2.28U2IE 
3.88IU8E 
5.5U8I2E 
7.65025E 
U.18602E 
2.1U833E 
3.69U23E 
5.21855E 
6.97683E 
3.89105E 

OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 

U.62680E 
2.U5976E 
U.0S780E 
5.97UU0E 
9.2707IE 
U.S8U52E 
2.5896SE 
U.286U5E 
6.28993E 
9.55107E 
5.05010E 
2.66790E 
U.U3502E 
6.U8010E 
9.63157E 
5.1176UE 
2.69105E 
U.U9B28E 
6.53650E 
9.50590E 
5.08527E 
2.6S787E 
U.U7US0E 
6.U5618E 
9.17535E 
U.9S522E 
2.569U2E 
U.36SUUE 
6.2UI78E 
8.6U857E 
U.73369E 
2.U2906E 
U.1762UE 
5.901U6E 
7.9UII6E 
U.U30U5E 

OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 

6.U6975E 
6.U70I1E 
6.U7068E 
6.U6962E 
7. I7070E 
7.16969E 
7. I701UE 
7. 1708SE 
7.16953E 
7.81936E 
7.81812E 
7.81867E 
7.81955E 
7.81792E 
S.39930E 
8.39778E 
8.398USE 
B.399SUE 
8.39753E 
S.89U00E 
8.89215E 
8.S9296E 
S.89U29E 
8.89t85E 
9.28796E 
9.28S73E 
9.28671E 
9.28830E 
9.2e537E 
9.56691E 
9.56U28E 
9.565UUE 
9.56732E 
9.563S5E 
9.71800E 
9.71U9UE 

OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 

7.18U50E 
7.18U50E 
7.18US0E 
7.18U50E 
7.97U27E 
7.97U27E 
7.97U27E 
7.97U27E 
7.97U27E 
8.712U5E 
8.7I2U5E 
8.712U5E 
8.712USE 
8.7I2U5E 
9.38I38E 
9.38138E 
9.3BI3BE 
9.38138E 
9.38138E 
9.96US8E 
9.96U58E 
9.96US8E 
9.96U58E 
9.96US8E 
I.0UU73E 
1.0UU73E 
1.0UU73E 
I.0UU73E 
1.0UU73E 
1.08169E 
1.08169E 
1.08169E 
I.08169E 
I.08169E 
1.10638E 
1.I0638E 

OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 

cu 
OS 
OS 
OS 
05 
OS 
05 
OS 
05 
05 
05 
05 
OS 

U.13938E-02 
U.13938E-02 
U.13938E-02 
U.I3938E-02 
U.36SeUE-02 
U.365SUE-02 
U.36SSUE-02 
U.3658UE-02 
U.36S8UE-02 
U.S0658E-02 
U.S06S8E-02 
U.506S8E-02 
U.S0658E-02 
U.506S8E-02 
U.55U8UE-02 
U.SSU8UE-02 
U.S5U8UE-02 
U.55U8UE-02 
U.55U8UE-02 
U.50709E-02 
U.50709E-02 
U.S0709E-02 
U.S0709E-02 
U.50709E-02 
U.36313E-02 
U.36313E-02 
U.363I3E-02 
U.363I3E-02 
U.36313E-02 
U.1259UE-02 
U.1259UE-02 
U.1259UE-02 
U.1259UE-02 
U. 12S9UE-02 
3.8016SE-02 
3.80165E-02 



20 
20 
20 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
2U 
2U 
2U 
2U 
2U 
26 
26 
26 
26 
26 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 

3 
U 
S 
I 
2 
3 
U 
5 
1 
2 
3 
U 
5 

2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 

7.61615E 
1.UU755E 
I .85UI9E 
3.0519UE 
1.6802UE 
7.U8857E 
1.U5231E 
1.82368E 
2.88369E 
1.65619E 
7.20108E 
I.U3U03E 
1.75U53E 
2.61622E 
1.603U3E 
6.7U1UUE 
1.390U8E 
1.6U391E 
2.232U5E 
I.519BUE 
6.0999UE 
I . 3 I 9 1 0 E 
1.U8969E 
1.3US95E 
0 . 
0 . 
0 . 
0 . 
8 .31853E 
0 . 
0 . 
0 . 
0 . 
5.1U319E 
0 . 
0 . 
0 . 
0 . 

02 
OU 
03 
03 
OU 
02 
OU 
03 
03 
OU 
02 
OU 
03 
03 
OU 
02 
OU 
03 
03 
OU 
02 
OU 
03 
OU 

03 

03 

2.50305E 
U.37205E 
6.08235E 
8.62890E 
U.95371E 
2.U601UE 
U.3e551E 
5.97988E 
8.15376E 
U.88086E 
2.36U03E 
U.3291UE 
5.7U918E 
7.3973UE 
U.7227UE 
2 .2 I0U1E 
U.19620E 
5.38023E 
6.31062E 
U.U730UE 
1.99562E 
3.97893E 
U.86U9SE 
3.80028E 
0 . 
0 . 
0 . 
0 . 
2.3U339E 
0 . 
0 . 
0 . 
0 . 
1.UUS81E 
0 . 
0 . 
0 . 
0 . 

03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
OU 

OU 

OU 

1.96961E 
3.U396UE 
U.78519E 
6.1587UE 
3.53130E 
1.75U98E 
3 . I2738E 
U.26U90E 
5.22285E 
3.12063E 
1.51299E 
2.76897E 
3.67857E 
U.20171E 
2.67US2E 
1.2S362E 
2.3773SE 
3.0SOSOE 
3 . I 3378E 
2.20950E 
9.879B9E 
1.96630E 
2.U0777E 
I.5S6S2E 
0 . 
0 . 
0 . 
0 . 
7.SS7SUE 
0 . 
0 . 
0 . 
0 . 
3.563S7E 
0 . 
0 . 
0 . 
0 . 

03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
02 
OU 
03 
OU 

03 

03 

2.2U227E 
3.91507E 
5.UU865E 
7.07U85E 
U.05839E 
2.01650E 
3.59273E 
U.901U8E 
&.07652E 
3.63281E 
1.76082E 
3.22201E 
U.282I3E 
U.97683E 
3 . I 7 0 5 9 E 
1.U8555E 
2.81698E 
3.61S78E 
3.808S6E 
2,68922E 
1.2017UE 
2 . 3 9 2 n E 
2.929UUE 
1.99598E 
0 . 
0 . 
0 . 
0 . 
9 . 9 5 I 6 2 E 
0 . 
0 . 
0 . 
0 . 
U.89285E 
0 . 
0 . 
0 . 
0 . 

03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
03 
OU 
03 
OU 
03 
J3 
OU 
03 
OU 
03 
OU 

03 

03 

9.71629E 
9.718U7E 
9.71UU5E 
9.72980E 
9.72635E 
9.72787E 
9.73033E 
9.72S79E 
9.S922SE 
9 . 5 8 8 5 I E 
9.5901SE 
9.59282E 
9.S8790E 
9.29633E 
9.29250E 
9.29U19E 
9.29692E 
9 .29188E 
8.83350E 
8.8299UE 
8 .83151E 
8.83U05E 
B.82936E 
7.99392E 
0 . 
0 . 
0 . 
0 . 
6 .68763E 
0 . 
0 . 
0 . 
0 . 
5 .S1958E 
0 . 
0 , 
0 . 
0 . 

OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 

OU 

OU 

1.10638E 05 
1 . 10638E 05 
1.10638E OS 
1.11813E OS 
l . l l e l 3 E OS 
1.1 1813E 05 
1.11B13E 05 
1.11813E 05 
l . n 6 7 2 E 05 
1.11672E OS 
1.11672E OS 
1 . H 6 7 2 E 05 
1.11672E 05 
1.102U0E 05 
1.102UOE 05 
1.102U0E 05 
1.102U0E OS 
1. I02U0E 05 
I .07601E 05 
1.07601E 05 
1.07601E OS 
1.07601E OS 
1.07601E 05 
1 .0 I196E 05 
I . 01196E OS 
1.01196E OS 
I . 0 H 9 6 E 05 
I . 01196E OS 
8 .SS62 IE OU 
8 . S 5 6 2 I E OU 
8 .85621E OU 
8 .85521E OU 
8.8S621E OU 
7.6183UE OU 
7.6183UE OU 
7 . 6 I 8 3 U E OU 
7.6183UE OU 
7.6183UE OU 

3 .80165E-02 

3 .80165E-02 
3 .8016SE-02 
3 .39957E-02 
3 .39957E-02 
3 .399S7E-02 
3 .39957E-02 
3 .39957E-02 
2 .93257E-02 
2 .93257E-02 
2 . 9 3 2 5 7 E - 0 2 
2 .93257E-02 
2 .932S7E-02 
2 .U1830E-02 
2 .U1830E-02 
2 .U1830E-02 
2 .U1B30E-02 
2 .U1830E-02 
I .BB19UE-02 
I .SB19UE-02 
1.8819UE-02 
1.8819UE-02 
1.8S19UE-02 
I . 256U8E-02 
1.256U8E-02 
I .256U8E-02 
I .2S6U8E-02 
1.256U8E-02 
6 .81699E-03 
6 . 8 I 6 9 9 E - 0 3 
6 .81699E-03 
6 .S1699E-03 
6 . S I 6 9 9 E - 0 3 
3 .7738SE-03 
3 .77388E-03 
3 .77388E-03 
3 .77388E-03 
3 .77388E-03 



29 
29 
29 
29 
29 
30 
30 
30 
30 
30 
31 
31 
31 
31 
31 
32 
32 
32 
32 
32 
33 
33 
33 
33 
33 
3U 
3U 
3U 
3U 
3U 
35 
35 
35 
35 
35 
36 

1 
2 
3 
U 
5 
1 
2 
3 
U 
S 
1 
2 
3 
U 
5 
I 
2 
3 
U 
5 
1 
2 
3 
U 
S 
1 
2 
3 
U 
5 
1 
2 
3 
U 

s 
1 

3. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
I. 
0. 
0. 
0. 
0. 
7. 
0. 
0. 
0. 
0. 

u. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 

u 
0. 
0. 
0. 
0. 
1. 

18I6BE 

96961E 

22030E 

S6768E 

6980SE 

9I991E 

81695E 

13201E 

03 

03 

03 

02 

02 

02 

02 

02 

8.92639E 
0. 
0. 
0. 
0. 
5.5I563E 
0. 
0, 
0. 
0. 
3.U1130E 
0. 
0. 
0. 
0. 
2.1I20IE 
0. 
0. 
0. 
0. 
1.30908E 
0. 
0. 
0. 
0. 
8.1238UE 
0. 
0. 
0, 
0. 
5.0U786E 
0. 
0. 
0. 
0. 
3.1U056E 

03 

03 

03 

03 

03 

02 

02 

02 

1.665U6E 03 2.37960E 03 U,U9891E OU 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
7.71937E 02 1.1U719E 03 3.62U50E OU 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
3.551UUE 02 5.U9053E 02 2.88872E OU 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
U62300E 02 2 . 6 1 169E 02 2 .27938E OU 
0 . 0 . 0 . 
0 . 0 . Oo 
0 . 0 . 0 . 
0 . 0 . 0 . 
7.37255E 01 1.23S7UE 02 1.78198E OU 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
3.33101E 01 5.8198UE 01 I.38120E OU 
0. 0. 0. 
0. 0. 0. 
0. Oo 0. 
0. 0. 0. 
I.U9780E 01 2.72952E 01 1.06213E OU 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
6.70676E 00 I.27517E 01 8„10891E 03 

6.U6123E 
6.U6123E 
6.U6123E 
6.U6123E 
5.U6123E 
5.U1U06E 
S.U1U06E 
S.U1U06E 
5.UIU06E 
5.U1U06E 
U.U8S93E 
U.U8893E 
U.U8893E 
U.U8893E 
U.U8893E 
3.6S696E 
3.68696E 
3.6S696E 
3.68696E 
3.6S696E 
3.00250E 
3.00250E 
3.002S0E 
3.00250E 
3.00250E 
2.U2S97E 
2.U2S97E 
2.U2S97E 
2.U2597E 
2.U2S97E 
I.9U585E 
1.9USB5E 
I.9U58SE 
1.9U5BSE 
1.9U58SE 
1.5U989E 

OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 

2.09SU8E 
2.095U8E-
2.095USE 
2.095U8E-
2.09SUSE-
UI58UUE-
1.158UUE-
1.IS8UUE-
1.15BUUE-
1.158UUE-
6.3556UE-
6.3SS6UE-
6.3S56UE-
6.3SS6UE-
6o3556UE-
3=US583E-
3.U5583E-
3.USS83E-
3.US5S3E-
3.U5S83E-
1.861S0E-
l,86150E-
U86I50E-
1,S6150E-
1.861S0E-
9.93386E-
9.93386E-
9.93386E-
9.93386E-
9.93386E-
S.25377E-
5,25377E-
So25377E-
5.2S377E-
S.2S377E-
2.7SSUUE-

-03 
-03 
-03 
-03 
-03 
•03 
-03 
-03 
-03 
-03 
-OU 
-OU 
-OU 
•OU 
-OU 
-OU 
-OU 
-OU 
-OU 
-OU 
•OU 
-OU 
-OU 
-OU 
•OU 
-05 
-05 
-OS 
-05 
•OS 
-05 
-OS 
-05 
-OS 
•OS 
05 



36 
36 
36 
36 
37 
37 
37 
37 
37 
38 
38 
38 
38 
38 
39 
39 
39 
39 
39 
UO 

UO 
UO 
UO 
UO 
U2 
U2 
U2 
U2 
U2 
U3 
U3 
U3 
U3 
U3 
UU 
UU 
UU 
UU 

2 
3 
U 
5 
I 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 

0. 
0. 
0. 
0. 
7. 
0. 
0. 
0. 
0. 
U. 
0. 
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
I. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

06096E 

U0826E 

75265E 

71606E 

01 

01 

01 

01 

0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
7., 
0. 
0. 
0. 
0. 

u. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

95626E 

2I963E 

60376E 

72950E 

02 

02 

01 

01 

0. 
0. 
0. 
0. 
2.992U2E 
0. 
0. 
0. 
0. 
1.33136E 
0. 
0. 
0. 
0. 
S.91160E-
0. 
0. 
0. 
0. 
2.622IUE-
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

00 

00 

-01 

-01 

0. 
0. 
0. 
0. 
S.933S2E 
0. 
0. 
0, 
0. 
2.7U830E 
0. 
0. 
0. 
0. 
U26U17E 
0. 
0. 
0. 
0. 
5.7U323E-
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

00 

00 

00 

-01 

0. 
0. 
0, 
Oo 
6o151U6E 
Oo 
Oo 
Oo 
0. 
U.6U221E 
Oo 
0. 
0. 
0. 
3.U91S7E 
0. 
0. 
Oo 
0. 
2.626U1E 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

03 

03 

03 

03 

1.SU9B9E OU 
1.5U989E OU 
1.5U989E OU 
lo5U989E OU 
I.22602E OU 
lo22602E OU 
1.22602E OU 
I.22602E OU 
lo22602E OU 
9o627U0E 03 
9.627U0E 03 
9.627U0E 03 
9.627U0E 03 
9.627U0E 03 
7.U9370E 03 
7.U9370E 03 
7.U9370E 03 
7.U9370E 03 
7.U9370E 03 
5.76053E 03 
5.76053E 03 
5.760S3E 03 
5.760S3E 03 
5o760S3E 03 
7.23213E 03 
7.232I3E 03 
7.23213E 03 
7.23213E 03 
7.23213E 03 
5.32US0E 03 
S.32U80E 03 
5.32U80E 03 
5.32U80E 03 
5.32U80E 03 
3.8I677E 03 
3.81677E 03 
3.B1677E 03 
3.81677E 03 

2.7S5UUE-0S 
2.755UUE-05 
2.755UUE-0S 
2.7S5UUE-05 
1.U3UUUE-0S 
1.U3UUUE-0S 
1.U3UUUE-0S 
loU3UUUE-0S 
1.U3UUUE-05 
7.U229SE-06 
7.U2295E-06 
7.U229SE-06 
7.U229SE-06 
7.U229SE-06 
3.82771E-06 
3.S2771E-06 
3.8277IE-06 
3.82771E-06 
3.82771E-06 
1.97S5UE-06 

1.97SSUE-06 
I.9755UE-06 
1.975SUE-05 
I.97S5UE-06 
I.71S37E-06 
1.71537E-06 
1.71537E-06 
I.71S37E-06 
1.71537E-06 
8.91302E-07 
8.91302E-07 
8.91302E-07 
8.91302E-07 
8.91302E-07 
U.38I87E-07 
U.3S187E-07 
U.38187E-07 
U.38187E-07 



UU 

us 
us 
U5 
US 
US 
U6 
U6 
U6 
U6 
U6 
U7 
U7 
U7 
U7 
U7 

5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 
1 
2 
3 
U 
5 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

3. 
2, 
2, 
2 
2 
2 
1, 

r. 
1, 
1, 
1, 

u. 
u. 
u. 
u. 
u. 

.81677E 

.57818E 

.57818E 

.57818E 

.57818E 

.S7818E 

.50300E 

.50300E 

.50300E 

.S0300E 

.50300E 

.970UUE 

.970UUE 

.970UUE 

.970UUE 

.970UUE 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 
02 

U.38187E-
1.92505E-
1.92505E-
1.92S0SE-
1.92S0SE-
I.92505E-
6.5B319E-
6.S8319E-
6.S8319E-
6.58319E-
6.58319E-
1.2267UE-
1.2267UE-
1.2267UE-
1.2267UE-
I.2267UE-

-07 
-07 
-07 
-07 
-07 
-07 
-OS 
-08 
-08 
-08 
-08 
-08 
-08 
-08 
-OS 
-OS 



1188/RE 

PROBLEM NUMBER 36.00023 

1500 LITER, PU-C OXIDE. REF NOS I5U/S22.553,55U.36.OOOS. 

REGIONAL TOTALS. 

K 

2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

N 

I 
2 
3 
U 
5 
1 
7 

i 
u 
5 
1 
2 
3 
U 
5 

WO(N.K) 

1. 
9. 
1 
9 
1. 
3 
0. 
0 
0. 
0. 
0. 
0. 
0. 
0 
0. 

01253E 
90357E-
00533E 
8893SE-
00U97E 
03083E-

00 
-01 
00 
-01 
00 
-01 

HPIN.K) 

1 . 
1, 
1. 
1. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

13807E 

nsosE 
13067E 
11331E 
130U3E 
967U6E-

00 
00 
00 
00 
00 
-01 

FISIN.Ki 

7.9UUUUE-
U.2361UE-
1.9U1U1E-
3.6US39E-
U.72688E-
6.57201E-
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 

-02 
-01 
-02 
-01 
-02 
-02 

3n,Kl/WP(2.Kl WDI2,K1/WPI2,K) WP i 1 .K (/WP12.K1 FISIK) 

9.0805IE-01 

o.ooooor-uc 
0. 

8.88169E-01 
Oo 
0. 

1.0206UE 00 9.3U280E-0! 
O.OOOOOE-UO 6.57201E-02 
0. 0. 

DI I.K) D!2,K) DIU.Kl DIS.Kl D(6,K) 0(K1 

I.07991E 02 
6.13S9BE 00 
0. 

I.556U6E 03 
6.U6985E 01 
0. 

1.2S0U0E 03 
7.6U893E 01 
0. 

2.72609E 03 
1.S3237E 02 
0. 

1.2S315E 03 
1.06267E 02 
0. 

2.67192E 02 
3.SU323E 01 
0. 

7.I9128E 03 
U.72260E 02 
0. 

BEFFIl.Kl BEFF(2.K) BEFFI3.KI BEFFIU.Kl BEFFIS.KI BEFF(6.K) BEFF(K) 

6.30198E-05 
3.58075E-06 
0. 

9.08298E-0U 
3.77559E-05 
0. 

7.29692E-0U 
U.U6365E-0S 
0. 

1.59085E-03 
1.06931E-0U 
0. 

7.U8S01E-0U 
6.20137E-0S 
0. 

1.5592UE-0U 
2.0677IE-0S 
0. 

U.196S9E-03 
2.7S595E-0U 
0. 



1188/RE 

PROBLEM NUMBER 36 .00023 

1500 L ITER. PU-C OXIDE. REF NOS 1 5 U / 5 2 2 , S S 3 , S 5 U , 3 6 . 0 0 0 8 . 

REACTOR TOTALS 

D= 7.663SUE 03 , P= 1.7059UE C6 , D+P= 1.71360E 06 

B E F F d l BEFF(21 BEFFi3) BEFF(U) BEFFISl BEFFI61 BEFF 

6 . 6 6 0 0 6 E - 0 5 9 .U6053E-0U 7.7U329E-0U I . 6 9 7 7 8 E - 0 3 8. IOS1UE-0U I . 7 6 6 0 1 E - 0 U U . U 7 2 I 8 E - 0 3 

LP TOT FISS F I S S M l F I S S f 2 ) F I S S ( 3 I F ISS(U) F I S S ( S ) 

3 . 9 5 I 7 6 E - 0 7 5 .36603E 05 1.USI6UE-01 U.2361UE-01 I . 9 U 1 U I E - 0 2 3 . 6 U 5 3 9 E - 0 I U .72688E-02 

DCNF= 1.71U65E 06 



34 

B. Sample P r o b l e m No. 2 

In Sample P r o b l e m No. 2 c a l c u l a t i o n s w e r e m a d e for an 8 0 0 - l i t e r , 
s p h e r i c a l r e a c t o r with P l u t o n i u m - A M e t a l fuel. The s p e c i f i c a t i o n s for the 
RE-122 r e a l and adjoint c o m p o s i t i o n p r o b l e m s w e r e a s fo l lows: 

S t anda rd In i t i a l 

Region Divis ions Conf igura t ion Ou te rbound S o u r c e 

1 20 0.123 

2 15 
3 6 

57.59 
102.59 

132.59 

1.00 

0.02 

-

VOLUME FRACTIONS 

Region P u " ' Pu 240 p 241 p ^ " 2 u " * O Na F e 

IF 0.25 
ID 
2 
3 

0.5 0.25 
0.25 - 0.5 0.25 
0.6 - 0.2 0.2 

0.4 0.6 

The c o m m e n t s men t ioned in Sample P r o b l e m No. 1 a t th is po in t a l s o 
apply h e r e with a new value C = 0.92278. Both of t h e s e p r o b l e m s w e r e r 
in connect ion with Ref. 1. They w e r e a l s o s tudied , but wi th l o o s e r c o n v e r ­
gence and c r i t i c a l i t y c r i t e r i a , in Ref. 5. 

To exemplify the use of the input opt ions on c a r d 1003, we sha l l 
a s s u m e that the r e a l solut ion p r e c e d e s the adjoint so lu t ion on a s ing l e 
tape and that Sample P r o b l e m No. 1 has j u s t been c o m p l e t e d . We s h a l l 
define m a t e r i a l s 1 and 2 a s U^^° and P u " ' , r e s p e c t i v e l y . Then the c a r d 
input data need c o n s i s t only of that g iven below. 

un 



704 INPUT DATA 
FORM n 

PROBLEM S Kmp 1 

1 2 3 4 5 6 7 8 9 

,3,6,. OD 

,8,0,0, ,L 

2 

, , , ,1,6 

1 

I , , , ,2 

3 

1̂ 1̂ . ,0,6,3 

,1,.,3,6,2 

. l...J_-l_J..^J . 

..1..J....L..I--J , 

_._.L J _ J _ l_. 1 _ 

e Pro b . No . 2 

1 

0 1 2 3 4 5 6 7 8 

0 ,28 , , , 

I,T,E,R,,, 

6 

4 

, , , ,2,1 

, 1 , ,1,6 

7 

8, ,E,-,0,2 

0, ,E,-,0,3 

__, _ i 

1 2 3 J 5 6 7 8 9 

r " 
0 1 2 

1 

P,U,-,A, ,M 

7 

, , , ,1,6 

, , ,5,7,. 

, ,1,0,2,. 

, ,1,3,2,. 

,0,.,0,2,8 

3 4 5 6 7 8 

ORIGINATOR L. C. 

2 3 

? 0 I 2 3 4 5 6 7 8 9 0 

E,T,A,L,., 

1 

5,9, , , , 

5,9, , , , 

5,9, , , , 

8, , , , , 

,R,E,F, ,̂  

9 

9 0 1 2 3 4 5 6 7 8 9 

2 

K r i t e k 

1 2 3 4 5 6 7 8 9 

O.S, ,1,5,4 

, , , , ,3 

/ , 5 |0 

0 1 2 3 4 5 6 7 8 9 

3 

DATA I.D. 3 6 

4 

0 1 2 3 4 5 6 7 8 9 

1,,|5 

, ,1 

6,9,,,5i7,0 

1 

I I I ! ! 

t 1 1 1 1 

_ i . _ L 1 1 j 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

-

-

0 1 2 3 4 5 6 ' 8 9 

4 

DATE 8 / 7 / 6 1 

5 

0 1 2 3 4 5 6 7 8 9 

3, 6,.,0,0 

1 , 1 l l 

, , , I 

0 , 1 , 3 , . , 

0 1 2 3 4 5 6 7 8 9 

5 

6 

0 1 2 3 4 5 6 7 8 9 

1 

L l 

1 

0 1 2 3 4 5 6 7 8 9 

6 

PAGE 1 OF 1 

7 8 

0 1 2 3 4 5 6 7 8 9 0 

, , 1 , 0 , 0 , 1 , 1 

1 i l , 0 , 0 , 2 i , 

, ,1,0,0,3, , 

, ,1,0,0,4, , 

, 4 ,0 ,0 ,1 , , 

, ,4,0,0,2, , 

, ,4,0,0,3, , 

, ,5,7,0,1, , 

, ,6 ,7,0,1, 1 

, , , , 1 : 1 

0 ! 2 3 4 5 6 7 8 9 0 

7 8 



1188/RE 

PROBLEM NUMBER 36.00028 

800 LITER, PU-A METAL. REF NOS 15U/501,569,570.36.00013. 

RESULTS OF POINTWISE SUMMING OVER ENERGY GROUPS. 

L N Ai1,N,L) A(2,N,L) A(3,N,L) A!U,N.L) AiS.N.L) SIl.L) 

1 
I 
2 
2 
3 
3 
U 
U 
5 
S 
6 
6 
7 
7 
8 
8 
9 
9 
10 
10 
II 
II 
12 

1. 1550 
5.2102 
1.1523 
5.1978 
1.1UU6 
5.163U 
I.1312 
5.1038 
I.1125 
5.0199 
1.0B8U 
U.9126 
1.0593 
l).7829 
1.0253 
U.5321 
9.8682 
U.U616 
9.U398 
U.2729 
8.971 1 
14.0678 
P.U6U9 

7E-01 
8E-01 
OE-01 
7E-01 
l E - 0 1 
8E-0 1 
9E-C1 
5E-01 
1E-0 I 
6E-01 
5E-01 
2E-01 
2E-0 1 
3E-01 
6E-01 
3E-01 
5E-02 
1E-01 
2E-02 
UE-01 
2E-02 
t E - 0 1 

E-02 

3.27102E-01 
1.5U33UE 00 
3.26317E~01 
1.53967E 00 
3.2U1U1E-01 
I.529U8E 00 
3.20370E-01 
1.51182E 00 
3.15051E-0I 
1.U8695E 00 
3.082U0E-01 
1.U5S15E 00 
2.9999UE-01 
1.U1672E 00 
2.90380E-01 
1.37203E 00 
2.79U70E-01 
1.32150E 00 
2.673U2E-01 
I.265S8E 00 
2.5U07UE-01 
1.20U79E 00 
2.397U5E-01 

5.20713E-01 
2.U5U67E 00 
5.18211E-01 
2.UU292E 00 
5.1 1308E-01 
2.U10U9E 00 
U.99U52E-01 
2.3SU82E 00 
U.82977E-01 
2.277U9E 00 
U.62290E-01 
2.180UUE 00 
U.37869E-01 
2.06597E 00 
U.10259E-01 
1.93670E 00 
3.80056E-01 
1.795U8E 00 
3.U7891E-01 
1.6U538E 00 
3. lUUlUE-01 
1.U8952E 00 
2.e0273E-01 

6.027U2E-01 
2.8U3S8E 00 
S.99862E-01 
2.S303UE 00 
5.91917E-01 
2.79299E 00 
5.78272E-01 
2.72886E 00 
S.59313E-01 
2.63980E 00 
S.35S09E-01 
2.S280SE 00 
S.07U13E-01 
2.39625E 00 
U.756S3E-01 
2.2U7UUE 00 
U.U0918E-01 
2.08U92E 00 
U.03937E-01 
1.91222E 00 
3.65US8E-01 
I.73297E 00 
3.26228E-01 

1.59190E 00 
1.590U9E 00 
1.58806E 00 
1.S866SE 00 
1.S77U2E 00 
1.57602E 00 
1.5S899E 00 
1.55760E 00 
1.53301E 00 
1.S316UE 00 
1.U9977E 00 
1.U98U3E 00 
1.U59S9E 00 
1.U5828E 00 

1.U128UE 00 
1.UI1S6E 00 
1.35992E 00 
1.35867E 00 
1.30130E 00 
I.30009E 00 
1.237U9E 00 
1.23633E 00 
1.1690UE 00 

1.8U267E 00 
1.8U267E 00 
1.83828E 00 
1.83828E 00 
1.8261 IE 00 
1.8261 IE 00 
1.80S02E 00 
1.80S02E 00 
1.77S31E 00 
1.77531E 00 
1.73731E 00 
1.73731E 00 
1.691U1E 00 
1.691U1E 00 
1.63S0UE 00 
1.6380UE 00 
1.S7769E 00 
I.57769E 00 
1.5109UE 00 
1.S109UE 00 
1.U3839E 00 
1.U3S39E 00 
I.36073E 00 

S.U667SE-07 
5.U6675E-07 
5.UU079E-07 
5.UU079E-07 
5.36918E-07 
5.36918E-07 
S.2U621E-07 
S.2U621E-07 
5.07SU0E-07 
S.075U0E-07 
U.8610UE-07 
U.B610UE-07 
U.60S17E-07 
U.60SI7E-07 
U.32255E-07 
U.322S5E-07 
U.010U6E-07 
U.010U6E-07 
3.67860E-07 
3.67860E-07 
3.33383E-07 
3.333S3E-07 
2.98300E-07 



12 
13 
13 
lU 
lU 
15 
15 
16 
16 
17 
17 
IB 
18 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
2U 
2U 
25 
25 
26 
26 
27 
27 
28 
28 
29 
29 
30 
30 
31 

2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
I 
2 
1 
2 
1 

3.8U822E-01 
7.92378E-02 
3.6160UE-01 
7.3U988E-02 
3.373UUE-01 
6.7UU68E-02 
3.12265E-01 
6.10869E-02 
2.86597E-01 
S.UU088E-02 
2.60577E-01 
U.73819E-02 
2.3UUU6E-01 
3.99U68E-02 
2.0BUU3E-01 
3.200U9E-02 
I.82805E-01 
2.3U0U9E-02 
1.57756E-01 
6.33635E-02 
0. 
3.57708E-02 
0. 
2.02819E-02 
0. 
1.15U79E-02 
0. 
6.60162E-03 
0. 
3.78876E-03 
0. 
2.I8270E-03 
0. 
1.26211E-03 
0. 
7.32U38E-0U 
0. 
U.265U9E-0U 

1.13968E 00 
2.2UU28E-01 
1.07085E 00 
2.0818UE-01 
9.9890SE-01 
1.9I05UE-01 
9.2U51UE-01 
1.730S0E-01 
8oU83U8E-01 
1.5U1U2E-01 
7.71102E-01 
1.3U2U0E-01 
5.93U76E-01 
1.13169E-01 
6.16169E-01 
9.06U03E-02 
5.39860E-01 
6.62087E-02 
U.65193E-01 
1.792U5E-0t 
0. 
1.00930E-01 
0. 
5.70913E-02 
0. 
3.2U3U8E-02 
0. 
1.850U2E-02 
0. 
1.0599SE-02 
0. 
6.0953UE-03 
0. 
3.S1855E-03 
0. 
2.03861E-03 
0. 
1. 18SU0E-03 

1.33107E 00 
2.U609SE-0I 
1.17308E 00 
2.12U73E-01 
1.018U5E 00 
1.799U5E-01 
8.698U5E-01 
1.U8989E-01 
7.29590E-01 
1.20010E-01 
5.996SUE-01 
9.33U06E-02 
U.81587E-01 
6.92U36E-02 
3.76U9UE-01 
U.79269E-02 
2.SS02UE-01 
2.9S658E-02 
2.073B0E-01 
8.00U28E-02 
0. 
3.U0897E-02 
0. 
1.UU666E-02 
0. 
6.11839E-03 
0. 
2.579SUE-03 
0. 
1.08UU3E~03 
0. 
U.SU723E-0U 
0. 
1.902U1E-0U 
0. 
7.9U337E-05 
0. 
3.31112E-05 

I.S5080E 00 
2.86971E-01 
I.36927E 00 
2.U8367E-01 
1.1917 IE 00 
2. 11032E-01 
1.02119E 00 
1.7SS10E-01 
S.60U09E-D1 
1.U225UE-01 
7.11630E-01 
1.I1622E-01 
S.7663UE-01 
8.38767E-02 
U.S6680E-01 
5.91805E-02 
3.52U83E-01 
3.76036E-02 
2.6U20SE-01 
1.0IS03E-01 
0. 
U.55260E-02 
0. 
2.02012E-02 
0. 
8.91U07E-03 
0. 
3.91739E-03 
0. 
1.7162UE-03 
0. 
7.5012UE-0U 
0. 
3.27255E-0U 
0. 
1.U2S61E-0U 
0. 
6.202B3E-05 

1.16792E 00 
1.0965UE 00 
1.095U7E 00 
1.02060E 00 
I.01957E 00 
9.U18S7E-01 
9.U0867E-01 
S.60951E-0I 
8.60012E-01 
7.78568E-01 
7.7765aE-01 
6.9532SE-01 
6.9UUS3E-01 
6. 11S59E-01 
6.1102UE-01 
5.287S9E-01 
5.27960E-0 1 
U.U65SSE-01 
U.US79UE-0I 
U.U6S55E-01 
0. 
3.377S6E-01 
0. 
2.5339UE-01 
0. 
1.88637E-01 
0. 
1.39U03E-01 
0. 
1.02310E-01 
0. 
7.U6017E-02 
0. 
S.U06SIE-02 
0. 
3.896USE-02 
0. 
2.7932SE-02 

I.36073E 00 
1.2786SE 00 
1.2786SE 00 
1.I9302E 00 
1.19302E 00 
I.I0U57E 00 
1.10US7E 00 
1.01U22E 00 
I.01U22E 00 
9.2287UE-01 
9.2287UE-0I 
8.315I3E-01 
8.31513E-01 
7.Un62E-01 
7.U1162E-01 
6.S29I6E-01 
6.S2916E-01 
S.6795SE-01 
S.67955E-0I 
S.67955E-01 
S.679SSE-0 1 
U.S1066E-01 
U.51066E-01 
3.538U0E-01 
3.53BU0E-01 
2.7U831E-0I 
2.7US31E-0I 
2.I1703E-01 
2.II703E-01 
I.6I91SE-01 
1.6191SE-01 
1.2306SE-01 
1.23065E-01 
9.3008UE-02 
9.3008UE-02 
6.99305E-02 
6.99305E-02 
S.2326SE-02 

2.9S300E-07 
2.63275E-07 
2.6327SE-07 
2.28933E-07 
2.28933E-07 
1.9SS38E-07 
1.95838E-07 
1.6UU81E-07 
1.6UU81E-07 
1.3S26SE-07 
I.3S265E-07 
1.08U96E-07 
1.08U96E-07 
S.U3797E-08 
8.U3797E-08 
6.30275E-0S 
6.3027SE-08 
U.UUS21E-08 
U.UU821E-08 
U.UU821E-08 
U.UU82IE-08 
2.U2893E-08 
2.U2S93E-08 
1.3066SE-0S 
I.30665E-08 
6.92179E-09 
6.92179E-09 
3.61U08E-09 
3.61U0SE-09 
1.86226E-09 
1.86226E-09 
9.U8166E-10 
9.U8166E-10 
U.77S69E-I0 
U.77569E-I0 
2.3820SE-I0 
2.3820SE-10 
1.17781E-10 



31 
32 
32 
33 
33 
3U 
3U 
35 
35 
36 
36 
37 
37 
38 
38 
39 
39 
UO 
UO 
Ul 
Ul 
U2 
U2 
U3 
U3 
UU 
UU 

0 
2.U 
0 
l.U 
0 
8.5 
0 
5.0 
0 
2.9 
0 
1.7 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

925UE-0U 

6I22E-0U 

913UE-05 

6282E-05 

8580E-05 

5595E-05 

6.91672E-0U 
0. 
U.0U911E-0U 
0. 
2.37738E-0U 
0. 
1.39893E-0U 
0. 
8.23532E-05 
0. 
U.e2e25E-05 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1.37832E-0S 
0. 
S.731SUE-06 
0. 
2.38181E-06 
0. 
9.89570E-07 
Oo 
U. 1 1212E~07 
0. 
1.70878E-07 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

2.6958SE-05 
0. 
1.17020E-0S 
0. 
S.06992E-06 
0. 
2.18860E-06 
0. 
9.37376E-07 
0. 
3.9U31UE-07 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1.99273E-02 
0. 
I.U1S50E-02 
0. 
1.001S6E-02 
0. 
7.0737UE-03 
0. 
Uo99327E-03 
0. 
3.53912E-03 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

23268E-02 
89759E-02 
89759E-02 
89001E-02 
89001E-02 
13256E-02 
13256E-02 
56UU8E-02 
S5UU8E-02 
1382UE-02 
1382UE-02 
16681E-0 3 
166S1E-03 
16681E-03 
166B1E-03 
,S215UE-03 
,521SUE-03 
,6813IE-03 
.68131E-03 
.36S5IE-03 
.36S5IE-03 
39731E-03 
.3973IE-03 
.389S7E-0U 
38987E-0U 

1.177S1E-10 
S.778U1E-11 
5.778U1E-11 
2.81586E-11 
2.81586E-11 
1.36U69E-11 
1.36U69E-11 
6.58988E-12 
6.589BBE-12 
3.18023E-12 
3.18023E-12 
1.5U221E-12 
1.5U221E-12 
1.SU221E-12 
I.5U221E-12 
7.351SUE-13 
7.351SUE-I3 
3.37735E-13 
3.37735E-13 
1.U3219E-13 
1.U3219E-13 
5.06613E-1U 
S.06613E-1U 
I.06928E-IU 
1.06928E-IU 
0. 
0. 



I18S/RE 

PROBLEM NUMBER 36.00028 

800 LITER, PU-A METAL. REF NOS 1SU/SO1,569,570,36.00013. 

RESULTS OF POINTWISE TRAPEZOIDAL INTEGRATION FROM L TO L*\. 

L 

1 
1 
2 
2 
3 
3 
U 
U 
s 
5 
6 
6 
7 
7 
8 
8 
9 
9 
10 
10 
II 
11 
12 
12 
13 

N 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 

B( I.N.L) 

1.72860E 
7.79752E 
8.S9691E 
3.87812E 
2.21U21E 
9.98926E 
U.1976UE 
1.89399E 
6.7S231E 
3.0U730E 
9.e0291E 
U.U25U2E 
1.32580E 
S.98795E 
1.70115E 
7.688U7E 
2.09UU8E 
9.U756UE 
2.U9283E 
1.129UUE 
2.88231E 
1.30875E 
3.2U022E 
1.U7965E 
3.57506E 

01 
01 
01 
02 
02 
02 
02 
03 
02 
03 
02 
03 
03 
03 
03 
03 
03 
03 
03 
OU 
03 
OU 
03 
OU 
03 

BI2.N,L1 

U.89521E 
2.30971E 
2.U3U55E 
1.1U87UE 
6.270UIE 
2.95892E 
1.18S73E 
5.61017E 
1.91220E 
9.02632E 
2.77612E 
1.31083E 
3.75U60E 
1.77363E 
U.81765E 
2.27729E 
5.93166E 
2.806SBE 
7.05996E 
3.3U518E 
8.1632UE 
3.87607E 
9.19987E 
U.38196E 
1.01260E 

01 
02 
02 
03 
02 
03 
03 
03 
03 
03 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
OU 

8!3,N,LI 

7.77388E 
3.66U71E 
3.8U552E 
1.81290E 
9.8113SE 
U.62572E 
1.83357E 
8.6U576E 
2.89300E 
1.36U39E 
U.098U6E 
1.933U7E 
S.3S039E 
2.53933E 
5.66US5E 
3.1U7U3E 
7.S761UE 
3.7231UE 
8.9U391E 
U.23380E 
9.B0U06E 
U.650S9E 
1.0U036E 
U.95019E 
I.07028E 

01 
02 
02 
03 
02 
03 
03 
03 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
OU 
OU 
OU 

B(U,N,L) 

8.99876E 
U.2U590E 
U.U5170E 
2.100SUE 
1.13S92E 
S.36025E 
2.12321E 
1.0020UE 
3.35081E 
1.5S171E 
U.7U862E 
2.2U220E 
6.23665E 
2.9U61IE 
7.72957E 
3.6S372E 
9.1U1U9E 
U.32S26E 
1.03907E 
U.9232UE 
I.IUOUOE 
S.UIU65E 
1.2I207E 
5.772S5E 
1.2U958E 

01 
02 
02 
03 
03 
03 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 

B(5,N,L1 

2.38231E 
2.38020E 
1.18U77E 
I,1S372E 
3.0S137E 
3.0U866E 
5.78U39E 
5.7792UE 
9.30U23E 
9.29592E 
I.35072E 
1.3U95IE 
1.8267SE 
I.82513E 
2.3UU17E 
2.3U203E 
2.88686E 
2.88U2IE 
3.U3763E 
3.U3UU2E 
3.978U1E 
3.97U6UE 
U.U907SE 
U.US6U0E 
U.95621E 

02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 

Td.Ll 

2.7S767E 
2.7S767E 
1.37153E 
1.371S3E 
3.S3276E 
3.53276E 
6.69S12E 
6.69812E 
1.07766E 
1.07766E 
1.S6500E 
1.56500E 
2.I1751E 
2.117SIE 
2.71879E 
2.71879E 
3.3S068E 
3.3S068E 
3.9937UE 
3.9937UE 
U.62773E 
U.62773E 
5.2321UE 
5.2321UE 
5.7S677E 

02 
02 
03 
03 
03 
03 
03 
03 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 

T(2.L1 

S.16I9UE-0S 
8.1619UE-0S 
U.03S00E-0U 
U.03800E-0U 
1.030U8E-03 
I.030USE-03 
I.926SIE-03 
I.92651E-03 
3.0U127E-03 
3.0U127E-03 
U.31170E-03 
U.31170E-03 
S.6660IE-03 
5.6660IE-03 
7.02776E-03 
7.02776E-03 
8.3203IE-03 
8.32031E-03 
9.U7IIOE-03 
9.U7IIOE-03 
I.0U1S8E-02 
I.0U158E-02 
1.110I9E-02 
1oll019E-02 
I.1U913E-02 



13 
1U 
lU 
15 
IS 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 
22 
22 
23 
23 
2U 
2U 
25 
25 
26 
26 
27 
27 
28 
28 
29 
29 
30 
30 
31 
31 
52 

2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 

1.63638E 
3.8U6U8E 
1.77339E 
U.0UU99E 
1.88550E 
U.15136E 
1.96806E 
U.1U368E 
2.01712E 
3.99578E 
2.0295UE 
3.67U82E 
2.00310E 
3.13765E 
1.93660E 
6.U3659E 
0. 
U.0212UE 
0. 
2.511I3E 
0. 
1.56783E 
0. 
9.78938E 
0. 
6. 11399E 
0. 
3.82022E 
0. 
2.388UUE 
0. 
1.U9U38E 
0. 
9.3577UE 
0. 
S.36U92E 

OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 

03 

03 

03 

02 

02 

02 

02 

02 

01 

01 

U.8U570E 
1.0895UE 
5.25078E 
1.1U58SE 
5.58176E 
1.17606E 
S.82U7UE 
1.17395E 
5.96780E 
1.1320UE 
6.0013SE 
1.0U092E 
5.918U6E 
8.88151E 
5.71502E 
1.81901E 
0. 
1.13359E 
0. 
7.06260E 
0. 
U.U001UE 
0. 
2.7U192E 
0. 
1.70927E 
0. 
1.06613E 
0. 
6.65UU3E 
0. 
U.15689E 
0. 
2.59909E 
0. 
1.62661E 

OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
03 
OU 
OU 

OU 

03 

03 

03 

03 

03 

02 

02 

02 

02 

5.11609E 
1.06775E 
5.139S9E 
1.03197E 
5.02017E 
9.63767E 
U.765U8E 
8.65550E 
U.39075E 
7.U122UE 
3.91780E 
5.96103E 
3.373U8E 
U.369S9E 
2.7879UE 
7.36299E 
0. 
3.U6166E 
0. 
1.61U06E 
0. 
7.U6865E 
0. 
3.U3181E 
0. 
1.566SSE 
0. 
7.n23SE 
0. 
3.211S6E 
0. 
1.UU333E 
0. 
6.U59I9E 
0. 
2.8798SE 

OU 
OU 
OU 
OU 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 
OU 
03 

03 

03 

02 

02 

02 

01 

01 

01 

OC 

00 

5.9791SE 
1.25016E 
6.0238UE 
1.212S9E 
5.90672E 
1.13871E 
S.63706E 
1.03023E 
5.232B5E 
8.91606E 
U.71961E 
7.28170E 
U.12SSUE 
5.U613UE 
3.U9U27E 
9.51U76E 
0. 
U.690IUE 
0. 
2.28U83E 
0. 
1.10266E 
0. 
5.2S060E 
0. 
2.51255E 
0. 
1.18891E 
0. 
5.S9883E 
0. 
2.62SUSE 
0. 
1.226U8E 
0. 
S.70875E 

OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
OU 
03 
OU 
03 
OU 
03 
OU 
03 

03 

03 

03 

02 

02 

02 

01 

01 

01 

00 

U.95127E OU 
S.35677E OU 
5.3512SE OU 
S.67532E OU 
5.66921E OU 
5.89598E OU 
5.BS929E OU 
6.00UU9E OU 
S.9972IE OU 
5.98SU2E OU 
S.98058E OU 
5.837U0E OU 
5.82901E OU 
5.5U307E OU 
5.S3U18E OU 
5.12S96E OU 
0. 
U.26867E OU 
0. 
3.50810E OU 
0. 
2.8U921E OU 
0. 
2.2S871E OU 
0. 
1.81967E OU 
0. 
1.U3296E OU 
0. 
I.1I8U0E OU 
0. 
8.6S67UE 03 
0. 
6.6U923E 03 
0. 
S.071U1E 03 

5.78677E OU 
6.27231E OU 
6.27231E OU 
6.67103E OU 
6.67103E OU 
6.967U5E OU 
6.967U5E OU 
7.1U910E OU 
7.1U910E OU 
7.20731E OU 
7.20731E On 
7.13S2UE OU 
7.13S2UE OU 
6.9U390E OU 
6.9U390E OU 
6.67201E OU 
6.67201E OU 
5.8183SE OU 
5.8183SE OU 
U.99U1SE OU 
U.99U15E OU 
U.22963E OU 
U.22963E OU 
3.SU07SE OU 
3.SU075E OU 
2.93369E OU 
2.93369E OU 
2.U0828E OU 
2.U0S28E OU 
1.96031E OU 
1.9603IE OU 
1.58326E OU 
1.5S326E OU 
1.269U2E OU 
1.269U2E OU 
1.01070E OU 

1.1U913E-02 
1.1S622E-02 
1.15622E-02 
1.13099E-02 
1.13099E-02 
1.07U6UE-02 
1.07U6UE-02 
9.S9836E-03 
9.89836E-03 
8.80U9SE-03 
S.80U95E-03 
7.51UU8E-03 
7.51UU8E-03 
6.082U2E-03 
6.082U2E-03 
U.U6168E-03 
U.U6168E-03 
2.67676E-03 
2.67676E-03 
1.57US0E-03 
1.57U50E-03 
9.08U5UE-0U 
9.08USUE-0U 
S.1U87SE-0U 
S. IU875E-0U 
2.S7088E-0U 
2.87088E-0U 
1.S7720E-0U 
1.S7720E-0U 
8.5U900E-05 
8.5U900E-0S 
U.S7763E-05 
U.S7763E-05 
2.U2U23E-05 
2.U2U23E-05 
1.27122E-05 



32 
33 
33 
3U 
311 
35 
35 
36 
36 
38 
38 
39 
39 
UO 
UO 
Ul 
Ul 
U2 
U2 
U3 
U3 

2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 

0. 
3.6788UE 
0. 
2.30882E 
0. 
1.UU855E 
0. 
9.06560E 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

01 

01 

01 

00 

0. 
1.1 
0. 
6. 
0. 
3. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0I887E 

38533E 

99977E 

U97U8E 

02 

01 

01 

01 

0. 
1.27986E 
0. 
S.67273E-
0. 
2.50902E-
0. 
1.10777E-
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

00 

-01 

-01 

-01 

0. 
2. 
0. 
1. 
0. 

s. 
0. 
2. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

5U72UE 

22I95E 

60132E-

53U72E-

00 

00 

-01 

-01 

0. 
3. 
0. 
2. 
0. 
2. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

SU376E 

8981 IE 

177U9E 

63562E 

03 

03 

03 

03 

1.01070E 
7.991S1E 
7.991S1E 
6.2722SE 
6.2722SE 
U.S792SE 
U.S792SE 
3.7U815E 
3.7U81SE 
U.70826E 
U.70826E 
3.U7U02E 
3.U7U02E 
2.U9U9UE 
2.U9U9UE 
1.688S9c 
1.68S59E 
9.86S05E 
7.86505E 
J.2679SE 
3.2679SE 

OU 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
02 
02 

1.27122E-0S 
6.60901E-06 
6.60901E-06 
3.U1206E-06 
3.U1206E-06 
1.7S3UUE-06 
I.7S3UUE-06 
9.00506E-07 
9.00506E-07 
7.77267E-07 
7.77267E-07 
U.018U6E-07 
U.018U6E-07 
1.96716E-07 
1.96716E-07 
8.6I333E-08 
8.61333E-08 
2.93S72E-08 
2.93872E-08 
S.U6SS6E-09 
S.U68S6E-09 



1188/RE 

PROBLEM NUMBER 36.00028 

800 LITER, PU-A METAL. REF NOS lSU/501,569,570,36.00013. 

REGIONAL TOTALS. 

K 

1 
1 
2 
2 
3 
3 

N 

1 
2 
1 
2 

2 

WO(N,K) 

9.60U18E-01 
9.37U62E-01 
2.S6371E-01 
0. 
0. 
0. 

WP(N,K) 

l.t2906E 
1. 10U80E 
3.SSU75E-
0. 
0. 
0. 

00 
00 
-01 

FISIN.KI 

I.613S9E-0I 
7.79U60E-01 
5.9I803E-02 
0. 
0. 
0. 

WDI1,K1/WP(2,K1 WD(2,K1/WP(2,K) WPI I,K1/HP(2,K1 FISIKl 

1 8.69317E-01 
2 0. 
3 0. 

8.U8539E-01 
0. 
0. 

1.02197E 00 9.U0820E-01 
0. S.9ia03E-02 
0. 0. 

D(l.Kl D(2,K) D(3.K1 DIU.Kl DIS.Kl 0(6tKI 

1 7.12S1SE 01 6.6620UE 02 6.01613E 02 I.2037IE 03 S.6I209E 02 2.07978E 02 3.3II96E 03 
2 2.81819E 00 2.971S3E 01 3.S1307E 01 8.UI589E 01 U.88072E 01 1.62737E 01 2.1690UE 02 
, 0. 0. 0. 0. 0. 0. 0. 

BEFFI1,K) BEFF(2,K1 BEFF(3,K1 BEFFIU.Kl BEFFIS.K) BEFFI6,KI 

1 7.87265E-0S 
2 3.11385E-06 
3 0. 

7.36096E-0U 
3.28328E-05 
0. 

6.6U729E-0U 
3.S8163E-0S 
0. 

1.32999E-03 
9.29881E-05 
0. 

6.20086E-0U 
S.39276E-05 
0. 

2.29797E-0U 
1.79S10E-0S 
0. 

3.6S9U3E-03 
2.39660E-0U 
0. 



1188/RE 

PROBLEM NUMBER 36.00028 

800 LITER, PU-A METAL. REF NOS 15U/501,569,570,36.00013. 

REACTOR TOTALS 

D= 3.52887E 03 , P= 9.01521E 05 , DtP= 9.05050E 05 

BEFFd) BEFF(21 BEFF(3) BEFFCUl BEFFISl BEFF(6) BEFF 

8.18U0UE-05 7.68929E-0U 7.035U5E-0U 1.U2298E-03 6.7U01UE-0U 2.U7778E-0U 3.89909E-03 

LP TOT FISS FISSIll FISSI21 FISSI31 

1.66689E-07 2.89507E 05 2.205U0E-01 7.79U60E-01 

FISSCUl FISSI51 

0CNF= 9.057I1E OS 
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APPENDIX 

FORTRAN STATEMENTS 

and 

STORAGE LOCATIONS 



1 ^ 

1. F o r Main P r o g r a m 

IBM 704 PROGRAM 1138/RE. SEPTEM.BER 19S!. 
MAIN PROGRAM. 
DIMENSION S F ( 2 0 , S ) , A N U ( 2 0 , 5 ) , A N E ( 2 S , S ) , F L U X ! 1 0 0 , 2 0 ) , 

1 4 D J ( 1 0 0 , 2 0 ) , P I I 7 , 5 I , B J D I 2 0 , 5 I , C H I ( 2 0 ) , V E L I 2 0 1 , N O ( 2 5 ) , 
2 D R ( 2 5 I , R I ( 2 5 1 , R 0 I 2 S ) , A ( 5 , 5 , 1 0 0 1 , 8 ( 5 , 5 , 1 0 0 ) , C I 5 , 5 , 2 5 ) , 3 S ( 2 , 1 0 0 ) , T ( 2 , 1 0 0 ) , U ( 2 , 2 5 ) , W D 

3 , l U U I • D 1 D , D , l U U r * U I 3 , 3 , ^ 3 J , 
j o i ^ , i u u . , i i i , i u u ) , u i . : , ^ 3 i , W D I 5 , 2 5 ) , W P ( 5 , 2 S ) , D l P 2 l 2 S l , M P ( 2 S l , 
U D 2 P 2 ( 2 5 ) , P 1 P 2 ( 2 5 ) , R T C ( U , S 1 , T W D ( 5 ) , T w P ( S ) , T D ( 7 , 2 5 1 , M P A R ( 2 5 . 5 ) i 
5 T C 1 { 2 5 ) , B E F ( 7 , 2 5 ) , D I 7 , S , 2 S I , R ( 1 0 0 ) . R E C O R D I 12 ) ,BE I 7 ) , J M ( 5 ) 

90 READ60,PR0B 
READ6 1,(RECORD!I),1=1,12) 
READ 62, M,N1,N2,N3,NU,NR,NPl,NP2,NOPT,MOPT,JOPT 
READ 62, JMAX,(JM(N),N=1,M) 
J=JMAX 
IF (JOPTl 2.2,3 

2 READ 6U, (VELlII,1=1,J) 
READ 6U, (CHKII, I=N3,NU) 

3 READ 63, IK,MP IK),RO(K),K=1,NR) 
DOUN=I,M 
IF (MOPT) 96,96,U 

96 CONTINUE 
J=JM(N) 
READ 62, (MPAR(K,N),K=1,NR) 
READ6U, (BJD( U N I , I=N1,N2) 
READ6U. IBK I,N), 1=1,7) 
REA06U,(SF(I,N),1 = 1,J) 
READ6U,(ANU(I,N), 1 = 1, JI 

U READ 6U, (ANE(K,N).K=1.NR) 
N0(1)=MP(1) 
EMP=MP(1)-l 
DR(1)=R0(1)/EMP 
00 98 K=2.NR 
N0(K)=N0(K-1)+MP(K) 
EMP=MP(K)-1 

98 DR(K1=(R0(K)-R0(K-11)/EHP 
J=JMAX 
LNR=N0(NR) 
IF (NOPT) 5.5,91 

5 CALL F122 (FLUX,ADJ,JMAX,LNR) 
GO TO 92 

91 CALL FLIB I FLUX,ADJ.JMAX,LNR ) 
92 DO 18 K=1.NR 

IF(K-1)6.6.7 
6 NIK=1 

RIK=0. 
G0T08 

7 NIK=N0(K-1H-t 
RIK=R0(K-1) 

8 NOK=NO(K) 
D018L=NIK.N0K 
S(l.L)=0. 
S(2,L)=0. 
DL=L-NIK 
RIL)=RIK+DL»DRIK) 
Pn" I=N3,NU 

9 SI 1,L) = S( l . D t C H U I ) » A n j ( L . I ) 
CO 10 1=1,JMAX 



10 S(2,L) = S(2,L) + rLUX(L,I)"ADJ(L,I)/VELI I) 
DOier-;=i,w 
IF (MPAR(K,N)) 11,11,13 

11 DO 121=1,5 
A(I,N,L)=0. 

12 P(I,N,L1=0. 
G0TC16 

13 SUM1=C. 
SUM2=0. 
J=JM|N) 
00161=1,J 
SUMl = SUrl + (SF(I,N)»FLUX(L,I ) 1 

16 SUM2=SUM2+ISFII,N)»FLUX(L,I))»ANU(I.N) 
A( 1.»:,L)=SUf.UANE(K.fJ) 
A(2,N,L)=SUM2»AMEIK,N) 
SUM3=0. 
D017I=N1,N2 

17 SUV3 = SUM.3+EJDII,N)«A0J(L,I ) 
A(3,N,L)=SUM3«AI2,N,L) 
A(U,N,L)=S( l,L)»A(2,N,L) 
A(5,N,L)=SUM3 

18 CONTINUE 
IF(1-NPt )19.19,21 

19 WRITE OUTPUT TAPE 2, 65,PROB.(RECOROII),1=1,121 
WRITE OUTPUT TAPE 2, 66 
WRITE OUTPUT TAPE 2, 67 
C020L=1,LNR 

20 WRITE OUTPUT TAPE 2, 68,(L,N,(A I I,N,L),I = 1.51,S(I.Ll.S(2.L),N=1,H) 
21 D029K=1,NR 

IFIK-1)22,22,23 
22 MK=I 

G0T02U 
23 NIK = NO(K-ntl 
2U N0K=N0(K)-1 

D029L=NIK,N0K 
nn27N=i,K 
IF (rp»R(K,N)) 27,27,25 

25 rO?6I=l,5 
B(I,N,L)=A(I,N,L)»R(L)»»2tA(I,N,L+1)»R(Ltl)»»2 

26 B(I,N,L)=B(I,N,L)»0R(X)»6.28318S 
27 CONTINUF 

r02RI=1.2 
T(I,L) = S(I.LI»R(L)««?<-S(I,L+1)«R(L+1)««2 

28 T( I,L) = T( I,L)<fDR(K)»6.2e3l8S 
29 CONTINUE 

IF(1-NP2)30,30,32 
30 WRITE OUTPUT TAPE 2, 65,PROS,(RECORD(I 1, 1=1. 121 

WRITE OUTPUT TAPE 2, 69 
WRITE OUTPUT TAPE 2, 70 
DO 31 K=I,NR 
IF (K-1) 93,93,9U 

93 NIK=1 
GO TO 95 

9U N[K=N0(K-1l+l 
95 N0K=NC(K1-I 

DO 31 L=NIK,NOK 



l l ^ 
09 

U7 
U8 

U9 

WRITE 0 
C 0 U 6 K = 1 
C0U1M=1 
I F I V P 4 
D 0 3 U I = 1 
C ( I , N , K 
GOTOii 1 
I F ( K - 1 ) 
N I K = 1 
G 0 T 0 3 8 
N I K = N O ( 
NOK=NO( 
D 0 U 0 I = 1 
S U M = C . 
D 0 3 9 L = N 
SUM=SUM 
C( I ,N-,K 
CONTINU 
I F ( K - ) I 
N i K = ; 
COTOliU 
N I K = N C ( 
N 0 K = N 0 ( 
S U M = 0 . 
C 0 U 5 L = N 
S U " = S U f 
U ( 2 , K ) = 
C O N T I N U 
D 0 U e i = 1 
D C U e N = I 
S U M = 0 . 
D 0 U 7 K = 1 
SUH=SU»' 
R T C d . N 
S U M = C . 
C 0 U 9 K = I 
SUM=SUM 
R T U 2 = S U 
R D = 0 . 
P = 0 . 
R T C I = 0 . 
R T C U = 0 . 
C 0 5 0 N = I 
RTC1=RT 
RTCU=RT 
P=P<-RTC 
RD=RD<-R 
T W D ! N ) = 
T W P ( N ) = 
r O S 0 K = 1 
W D ! N , K ) 
W P i ' ^ . K ) 
C 0 5 0 I = 1 
D< : , N , K 
RLP=RTU 
DO 9 7 N 

6 8 , ( L UTPUT TAPE 
,NR 
, M 
R I K , M ) ) 3 3 , 3 3 , 3 5 
,k 
1 = 0 . 

3 6 , 3 6 , 3 7 

K - 1 / + 1 
K ) - l 
, U 

I K , N O K 
+ B ( I , N , L ) 
)=SUM 
E 
U 2 , U 2 , U 3 

K , - 1 H 1 
K ) - 1 

IK.NOK 
+TI2,LI 
SUM 
E 
U 

,NR 
tC(I.N.K) 
l=SUM 

,NR 
+U(2,K) 

C1+RTC(1,N) 
CU*RTC(U,N) 
!U,r;)«( 1.-81(7,N)) 
TC!3,.N)«BI (7,N) 
PTCI3,N)/RTC(2,N) 
RrC(U,N)/RTC(2,N) 

=C(3,N,KI/C(2,N,K) 
=CIU,N,K)/C(2,N,K) 

!=C( 3,'.,K)»B!{ I,N) 
2/RTCU 
= 1,M 

N,!ed,N,L),I = 1,5).Td.Ll.T(2.L),N=l.M) 



97 RTC(1.N)=RTC(I.N)/RTC1 
00521=1.7 
8E(I)=0. 
D052K=1,NR 
SUM=0. 
D051N=1,M 

51 SUM=SUM+DiI,N,K) 
TDII,K)=SUM 
EEF(I,I', )=TD(I,K)/(RD + P) 

52 BEII )=EEd )+BEF(I ,K) 
D053K=1,NR 
D1P2(K)=HD(1,K)/WP(2,K) 
D2P2(K)=WD(2,K)/WP(2,K) 
P1P2(K1=WPI1,K)/WP(2,K) 
TCllK)=n. 
D053N=l,f' 
CI 1,N,K)=CI 1,N,K)/RTC1 

53 TCI IK) = TCUK)+C( 1,N,K) 
CONTINLE 
WRITE OUTPUT TAPE 2, 6S,PR0B,(RECORD 11 1,1 = 1,12) 
WRITE OUTPUT TAPE 2, 71 
WRITE OUTPUT TAPE 2, 72 
D05UK=1,NR 

SU WRITE OUTPUT TAPE 2, 73,(K,N,WD(N,K),WP(N,K),C(1,N,K),N=1,M) 
WRITE OUTPUT TAPE 2, 7U 
WRITE OUTPUT TAPE 2, 75,(K,01P2(K),D2P2(K),P1P2IK),TC1(K),K=1,NRI 
WRITE OUTPUT TAPE 2, 76 
WRITE CUTPUT TAPE 2, 77, I K, ( TDd ,K ) , 1= 1 ,71 ,K=1 ,NR ) 
WRITE OUTPUT TAPE 2, 78 
WRITE OUTPUT TAPE 2, 77,(K,(BEFd,K),1=1,7),K=1,NR) 
WRITE OUTPUT T.'iPE 2, 55,PR0E , ( RECORD (I ) , I = 1, 12 ) 
WRITE OUTPUT TAPE 2, 8U 
X=RC+P 
WRITE CUTPUT TAPE 2, 79,RD,P,X 
WRITE OUTPUT TAPE 2, 80 
WRITE CUTPUT TAPE 2, 81,(BE(I),1=1,7) 
WRITE OUTPUT TAPE 2, 82 
WRITE OUTPUT TAPE 2, 83,RLP,RTC1,(RTCd,N),N=1,M) 
WRITE OUTPUT TAPE 2, 85, RTCU 
EWC FILE 2 

60 F0RMAT(F9.5) 
61 ĈR̂ ÂT( 12A6) 
62 FORMAT!1216) 
63 .•"ORI-ATI 216,E 12.5) 
6U F0RMAT(6E12.5) 
65 FORMAT! 13HI I IBO/RE / / I 5 H PÎ OBLEM N U M B E R F 9 . S / / I 2 A 6 / / / ) 
66 FCR"ATIU9H RESULTS OF POINTWISE SUMMING OVER ENERGY G R O U P S . / / / ! 
67 F0R>'AT(11IH L N A d , N , L ) A ( 2 , N , L ) A ( 3 , N , L 

I A ; U , , \ , L I A ( 5 , N , L ) S ( 1 , L ) S ( 2 , L ) / / / ) 
60 FDPVAT(2 I5 ,1P7E15 .5 ) 
69 FCRMAT(6GH RESULTS OF POINTWISE TRAPEZOIDAL INTEGRATION FROM L TO 

) L + 1 . / / / ) 
70 F0R"AT(111H L N B ( 1 . N , L ) B ( 2 , N , L ) 8 ( 3 , N , L ) 

1 B1>), 'J,L) B ( 5 . N , L ) T I L L ) T ( 2 , L 1 / / / ) 
71 F0R>"Ar(17H. REGiOiNAL T O T A L S . / / / ) 
72 FORI 'AdSrH X >l WO(r>i,Kl WPiN,K) F I S I N , K ) / / / ) 



73 F0RMAT(2I5 ,1P3E15.5) 
7U " FbRMAT( / / /73H K WDd ,K )/WP ( 2,K ) WD(2,K)/WP ( 2 . K) W P d . K 

l / W P ( 2 , K ) F I S I K ) / / / ) 

FORMATdS, 1P3E 19.5, 1PE15.5) , „ , . , „ , „ , , „ , 

' ' ^ t ] k V ' ' " " D^5 ,K , ' ^ " ' ^ ' 0 ( 6 , K , ° ' ^ ' ' ^ ' D ( K ) / / ? ) " ' ^ ^ 

'Fggf-SliJ^/ iSI^"- '^ BEFFd,KI , „ , BEFF(2,K) BEFF13,K) 
BEFF(U,K) BEFF 5,K BEFF(6,K) B E F F I K 1 / / / 1 

F 0 R ' ' A T ( 3 H D = 1 P E 1 2 . S , 5 H , P= IPE12 .5 ,7H , D+P=1PE12.5) B F ^ , . , 
F0R, i -AT( / / /95H EEFF( 1) BEFF(2) BEFF(3) BEFFIUl 

BEFF(5) BEFF(6) B E F F / / / 1 
F0RfaT( I P E 1 2 . 5 , 1 P 6 E 1 5 . 5 ) . , „ . . . - , , c > : T c c r i , c i c c i 5 l 
F0RMAT( / / / 98H LP „ , , T "^ F" ^S F I S S d ) FISS12) 

F ISS(3 ) F ISSIU) F I S S ( S ) / / / ) 
83 FORMAT!)PE12.5,1P6E15.5) 
SU FORMAT!15H REACTOR TOTALS///) 
85 FORMAT (///6H-DCNF=1PE12.5) 

GOT090 
ENDIO,0,0,0,0) 



EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS 

EFN 
90 
3 
5 
6 
11 
18 
21 
25 
30 
31 
35 
Ul 
U6 
97 
SU 
5U 
69 
7U 
79 
8U 

I FN 
2 
UO 
91 
98 
115 
133 
155 
167 
180 
200 
208 
217 
227 
256 
292 
359 
36U 
369 
37U 
379 

DEC 
1U818 

LOC 
0001 1 
00215 
00573 
00635 
0111U 
01237 
0 1U72 
01627 
01751 
02132 
02237 
02331 
02U-5 
02730 
03257 
OCOOO 
OOOOO 
OOOOO 
OCOOO 
OOOOO 

OCT 
3U7U2 

EFN 
90 
95 
5 
7 
12 
19 
22 
27 
93 
32 
37 
U2 
U7 
51 
60 
65 
70 
75 
80 
8S 

IFN LOC 
U 00023 
U3 P0277 
92 00S7U 
101 005U3 
1 17 01117 
135 01326 
158 01516 
168 015UI 
187 02007 
201 02153 
2 10 022U3 
219 02360 
232 02U77 
262 03016 
355 OOOOO 
360 OOOOO 
365 OOOOO 
370 OOOOO 
375 OOOOO 
380 OOOOO 

EFN 
2 
U 
91 
8 
13 
19 
23 
28 
9U 
33 
38 
U3 
U8 
52 
61 
66 
71 
76 
81 

IFN 
23 
7S 
9U 
103 
1 19 
lUl 
160 
171 
189 
20U 
211 
221 
233 
265 
356 
361 
366 
371 
376 

LOC 
00127 
00U60 
0060S 
00650 
01126 
013U7 
01521 
01671 
02012 
02223 
02250 
02365 
02S0S 
0303U 
OOOOO 
OOOOO 
OOOOO 
OOOOO 
OOOOO 

EFN 
2 
U 

91 
9 
16 
20 
2U 
5> 
95 
3U 
39 
UU 
U9 
53 
62 
67 
72 
77 
82 

IFN 
28 
80 
95 

no 12U 
1U7 
161 
172 
190 
20S 
215 
222 
236 
273 
357 
362 
367 
372 
377 

LOC 
001U7 
00U77 
00605 
OlOUl 
01152 
OIUIU 
01S2U 
01702 
02015 
02223 
02311 
02373 
02526 
03123 
OOOOO 
OOOOO 
OOOOO 
OOOOO 
OOOOO 

EFN 
3 

98 
92 
10 
17 
20 
25 
30 
31 
35 
UO 
US 
50 
SU 
63 
68 
73 
78 
83 

IFN 
35 

u 112 
129 
1S5 
165 
I7U 
192 
207 
216 
225 
2S3 
287 
358 
363 
358 
373 
378 

LOC 
00173 
00555 
00616 
01061 
01211 
0IU55 
01511 
01730 
02070 
02233 
02320 
02U1S 
026S0 
0322U 
OOOOO 
OOOOO 
OOOOO 
OOOOO 
OOOOO 

STORAGE NOT USED BY PROGRAM 

DEC OCT 
FLIC 3 00003 

IIOHIO 2 00002 

DEC OCT 
32552 77U62 

LOCATIONS OF NAMES IN TRANSFER VECTOR 

DEC OCT 
F122 U OOOOU 
(LEV) 8 00010 

STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE SENTENCES 

FLUX 
C 

PE 
ADJ 

P1P2 
RTC 

T 
WD 

EMP 
K 

KI 
NOK 

N 

DEC OCT 
1U093 33U15 
5763 07263 

llll,3P 3U136 
12093 27U75 
1U502 3I)U12 
9258 22052 
9758 23036 
9508 22HUU 

DEC OCT 
2263 0U327 
225P 0U322 
2253 0U315 
22U8 0U310 
22U; 0U303 

DEC OCT 
0 3138 06102 

CHI 1U817 3U7U1 
BEF 8938 21352 
JH 1UU23 3U127 

RECORD 1UUU2 3U1S2 
SF 1UU18 3UI22 

TWO 1U577 3U361 
WP 9383 222U7 

DL 
LNR 
N2 

,><OPT 
PROB 

DEC 
2262 
2257 
2252 
22U7 
22U2 

OCT 
0U326 
0U321 
0U31U 
0U307 
OU302 

(CSHl 
IRTN) 

DEC OCT 
5 00005 
5 OOOOS 

RING IN DIMENSION 

DR 
B 
A 

MPAR 
RI 
S 

TWP 

ARING 

JMAX 
L 
N3 
NPl 
P 

DEC OCT 
IU752 3U5U0 
5253 1U157 
8753 21073 
9063 21SU7 
1U727 3U607 
9958 233U6 
1U572 3U35U 

IN DIMENSIOI 

DEC OCT 
2261 0U325 
2255 0U320 
2251 0U3I3 
22U5 0U306 
22U1 0U301 

(FILI 
(STH) 

DEC OCT 
0 OOOOO 
1 00001 

UIVALENCE SENTENCES 

D2P2 
BJD 
ANU 
MP 
RO 

TCI 
U 

ALENCE 

JOPT 
MOPT 
NU 

NP2 
RD 

DEC OCT 
1U627 3UUU3 
100S8 23512 
1U31B 33756 
1U6S2 3UU7U 
1U702 3U5S6 
1US67 3U3U7 
9558 22525 

dOHII 

DIP2 
BI 
ANE 
NO 
R 
TD 

VEL 

: OR COMMON SENTENCES 

DEC OCT 
2250 0U32U 
2255 0U3I7 
2250 0U312 
22U5 0U30S 
22U0 OU300 

J 
M 

NIK 
NR 
RIK 

DEC 
7 

DEC 
1U677 
10093 
1U21S 
1U777 
1U5U2 
9238 
1U797 

DEC 
2259 
22SU 
22U9 
22UU 
2239 

OCT 
00007 

OCT 
3U525 
23555 
33612 
3U671 
3U316 
22026 
3U715 

OCT 
0U323 
0U315 
0U31 1 
0U30U 
0U277 



RLP 
SUM2 

E)3G 
E)P 
0)516 
D)U2D 
D)U17 
D)33U 
D)238 
D)227 
D) 13V 
D) 131 
C)20D 
0 2 0 6 
C)1G? 
C) lOB 
C)1C5 
CI 100 
O G O 
8)2H 
8)2C 
8)27 
8)22 
8) IT 
6) 

2238 
2233 

DEC 
1267 
30 1 
52U 
939 
suit 

1l|39 
1191 
,3 9 9 
lUUT 
1167 
2225 
2221 
2215 
221 1 
2206 
2201 
2196 
2C0U 
2073 
2109 
217U 
2189 
1967 

0U276 
0U271 

OCT 
0 236 3 
a0U55 
OIOIU 
01653 
010U0 
0 2637 
0''2U7 
01603 
026H7 
02217 
01,262 
0U255 
0U250 
0U2U3 
0U236 
0U231 
Oli22U 
0372U 
OU031 
0U075 
0U175 
0U215 
03657 

RTCl 2237 0U275 
SUM3 2232 0U270 

RTCU 2236 0U27U 
SUM 2231 0U257 

RTU2 2235 0U273 
X 2230 3U266 

SUMl 

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM 

dOH)I 

E)35 
D)7U5 
D)53D 
DIUIR 
C)U16 
DI320 
0)237 
D)21K 
D) 13U 
01 IID 
C120B 
C )205 
C 1 1G2 
C) ICA 
C I lOU 
C)G5 
8)2L 
R)2C 
8)2B 
8)26 
8)21 
8) IS 
7) 

(CSH) 

DEC 
1 177 
15U3 
1239 
779 
525 
1078 
1 186 
5 70 
1UU0 
568 

2225 
2220 
2215 
2210 
2205 
2200 
1975 
2022 
2077 
2129 
2183 
2190 
2191 

OCT 
02231 
03007 
02327 
01U13 
01015 
02055 
022U2 
01236 
026U0 
01 1 1U 
0U261 
0U25U 
0U2U7 
0U2U2 
0U235 
0U230 
03657 
037U5 
0U03S 
0U121 
0U207 
0U2I5 
0U2I7 

E)28 
D)73U 
D)51I 
DIUII 
DIUOP 
0)31K 
0)220 
0)2)8 
D) 13H 
C)20I 
CI209 
C)20U 
C) 1G1 
C) 109 
C) 103 
O G U 
8)2K 
8)2F 
B)2A 
8)25 
8)20 
11 

DEC 
90U 
1U38 
5U7 
6U8 
303 
669 

1079 
58U 
127U 
2229 
222U 
2219 
221U 
2209 
220U 
2199 
1979 
2030 
2091 
21U1 
218S 
2192 

OCT 
C1610 
02636 
01207 
01210 
00U57 
01235 
02067 
Oil 10 
02372 
0U255 
0U250 
CU2S3 
0U2U5 
0U2U1 
CU23U 
0U227 
03673 
03756 
OU053 
0UI35 
0U21 1 
0U220 

E) IF 
D)52D 
D)51G 
D)U1G 
DIUOJ 
C)31B 
D)22B 
D)20Q 
D) 13G 
C120G 
0 2 0 8 
0 2 0 3 
C) 1G0 
C) 108 
C) 102 
C)G2 
8)2J 
8)2E 
8)29 
8)2U 
8)1V 
21 

DEC 
597 
938 
5 20 
521 
23U 
583 
928 
311 
1259 
2228 
2223 
2218 
2213 
2208 
2203 
2198 
1982 
20 50 
209U 
21UU 
2187 
1955 

OCT 
01125 
01552 
0115U 
01155 
00352 
01107 
016U0 
00U67 
0236S 
0U25U 
0U257 
0U252 
0U2U5 
0U2U0 
0U233 
0U226 
03675 
0U002 
0U055 
OUIUO 
0U213 
036U3 

E) 18 
D)519 
D)U3D 
D)U19 
D13US 
D)23E 
D)229 
D) lUS 
D) 139 
C)20F 
0 2 0 7 
C) IGU 
O IOC 
O 105 
C) 101 
O G l 
8121 
8120 
8)28 
8)23 
8) 1U 
3) 

223U 

DEC 
552 
559 
12UQ 
560 
ISUU 
1255 
905 
15U5 
1219 
2227 
2222 
2217 
2212 
2207 
2202 
2197 
2001 
2053 
210U 
216U 
2188 
I95U 

0U272 

OCT 
01050 
01057 
02330 
01050 
03010 
023U7 
01511 
03011 
02303 
0U253 
0U255 
0U251 
0U2UU 
0U237 
0U232 
0U22S 
03721 
0U005 
0U070 
0U15U 
0U21U 
0365U 

SUBROUTINES NOT PUNCHED FROM LIBRARY 
(RTN) FI22 FLIB IIOHIO ISTHI 



For Subroutine F12Z 

IBM-704 PROGRAM 1188/RE. SEPTEMBER 1961. 
SUBROUTINE F122 ( F L , AD, JMA, L N ) 
DIMENSION F U I O O , 2 0 ) , A D ( 1 0 0 , 20), F l { l00 , 20), F2(l00, 20) 
READ TAPE 4 
READ TAPE 4 
READ TAPE 4 
READ TAPE 5 
READ TAPE 5 
READ TAPE 5 
LNE=LN+3 
DO 3 1=1, JMA 
READ TAPE 4, ( F 1 ( L , l), L=I, LNE) 

3 READ TAPE 5, ( F 2 ( L , l), L=l, L N E ) 
DO 4 1=1, JMA 
DO 4 L,= I,LN 
LE=L+3 
FL(L,I)= FI(LE,I) 

4 A D ( L , I ) = F E ( L E . I) 
RETURN 
END (1 ,0 ,0 ,0 ,0 ) 



EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS 

EFN IFN LOC EFN IFN LOC EFN IFN LOC EFN IFN LOC EFN IFN LOC 
3 23 0016U 3 28 00177 U 33 002U1 

STORAGE NOT USED BY PROGRAM 

DEC OCT DEC OCT 

U212 I016U 32S52 77U62 

LOCATIONS OF NAMES IN TRANSFER VECTOR 

DEC OCT DEC OCT DEC OCT DEC OCT DEC OCT 

(LEVI 1 00001 IRTN) 0 OOOOO 

STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EOUIVALENCE SENTENCES 

DEC OCT DEC OCT DEC OCT 

DEC OCT DEC OCT DEC OCT 
LNE 209 00321 L 208 00320 

F2 

I 

C)202 
2) 

DEC OCT 
2211 0U2U3 

DEC OCT 
Fl U2I1 10153 

STORAGE LOCATIONS FOR VARIABLES NI 

DEC OCT 
21 1 00323 

DEC OCT 
207 00317 
180 0026U 

DEC OCT 
LE 210 00322 

STORAGE LOCATIONS 1 

DEC OCT 
C)101 206 00315 
5) 183 00267 

DEC OCT DEC OCT DEC OCT 
AI101 188 0027U 9) 201 00311 1) 2o2 00312 

SUBROUTINES NOT PUNCHED FROM LIBRARY 



For Subroutine FLIB 

IBM-TQU PROGRAM 11S8/RE. SEPTEMBER 1951. 
SUBROUTINE FLIB(FL,AD.JHA,LN) 
DIMENSION FLd00.201.AD(100,20),F1d00.20),F2ll00.20) 
LNE=LNt3 
READ TAPE 3 
READ TAPE 3 
READ TAPE 3 
00 3 1=1.JMA 
READ TAPE 3. IF11L,I),L=1,LNE) 
READ TAPE 3 
READ TAPE 3 
READ TAPE 3 
00 U 1=1,JMA 
READ TAPE 3. IF2IL.II,L=1,LNE1 
DO 5 1=1.JMA 
DO 5 L=1.LN 
LE=L+3 
FLiL.I )=FULE,I) 

) ADIL,I)=F2(LE,I) 
RETURN 
END (1,0,0,0.0) 



EFN 

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS 

IFN LOC 
11 00103 

DEC OCT 
U218 10172 

EFN IFN LOC 
3 15 00116 

EFN IFN LOC 
U 2U 00175 

EFN IFN LOC 
U 29 00210 

EFN IFN LOC 
5 3U 002U7 

DEC OCT 
(LEV) I 00001 

STORAGE NOT USED BY PROGRAM 

DEC OCT 
32S62 77U52 

LOCATIONS OF NAMES IN TRANSFER VECTOR 

DEC OCT DEC OCT DEC OCT 
(RTN) 0 OOOOO 

STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE SENTENCES 

DEC OCT 
F2 2217 0U2SI 

DEC OCT 
Fl U217 10171 

DEC OCT DEC OCT 

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN DIMENSION,EQUIVALENCE OR COMMON SENTENCES 

DEC OCT 
I 217 00331 

DEC OCT 
0201 213 00325 
21 185 00272 

(LEV) 

DEC OCT 
LE 216 00330 

DEC OCT 
LNE 21S 00327 

DEC OCT 
L 21U 00326 

STORAGE LOCATIONS FOR SYMBOLS NOT APPEARING IN SOURCE PROGRAM 

DEC OCT 
AllOI 19U 00302 9) 

SUBROUTINES NOT PUNCHED FROM LIBRARY 

OlOl 
5) 

DEC OCT 
212 0032U 
189 0027S 

DEC OCT 
207 00317 11 

DEC OCT 

DEC OCT 

DEC OCT 

DEC OCT 
208 00320 
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