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ANL-CANDID, 

A Two-dimensional, Diffusion-theory Code 
Based on CANDID2D 

by 

G. K . Leaf, A. S . Kennedy, 
and G. C. Jensen 

ABSTRACT 

ANL-CANDID is an extension and modification of the 
two-dimensional diffusion-theory code CANDID2D developed 
by Computer Applications Incorporated1 foruse on the Con­
trol Data Corporation 3600 computer . The code, as delivered, 
was capable of performing a reactivity calculation as well 
as geometry, composition, and buckling searches. These cal ­
culations were limited to rz geometry. In addition, the code 
could perform an up-scattering calculation. The present 
code is the result of extendingandmodifying the C.A.l. code. 
The extensions include the capability of performing calcu­
lations in xy and re geometry, including the full periodic 
case. Adjoint and source calculations were added with an 
acceleration procedur e for the source calculation. In add.i­
tion, an et calculation was added. The use of two-term 
Chebyshev extrapolation was retaine,.d; however , the strategy 
for employing it was changed. In addition, the strategy em­
ployed in the search procedure was completely c hanged. 
Mesh refinement and restart capability have been provided. 

I. FINITE-DIFFERENCE EQUATIONS 

A . Derivation of Equations for re Geometry 

We shall begin our discussion by deriving the finite -difference 
equations for re geometry. The derivation is based on the usual first­
order approximation and is consistent with the derivation for rz geometry. 1 

In the absence of external sources, the system of multigroup diffusion 
equations can be written in the form 

I + ­k 

G 

I xg'g(vofJg , '~>g'· 
g'=l 

g l, 2, ... , G, 
( l. 1) 
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with external boundary conditions having the form 

( 1. 2) 

whe re B denotes the transverse buckling , and n is the unit normal for the 
exterior surface of the reactor. The reactor configuration is assumed to 
be composed of regions such that the macroscopic cross sections are con­

stant within each r egion. 

The object of the continuous problem described above is to find the 

unique positive flux {ct>g} G and the corresponding positive numbe r k for 
g=l 

which the system 1.1 ha s a solution subject to the conditions 1. 2 . In 
practic e, we r e place the continuous system by a finite-difference approxi­
mation and solve the resulting system. To this end, let the reactor domain 
be defined by RL 5 R 5 RR, 9 B 5 9 5 9 T. In addition, we lay down a mesh 
RL = R0 ( R 1 < ... ( RI = RR , a nd 9B = 9 o ( 8 1 ( ... ( 9 J = 9 T. H ere we 
include the possibility of 9 B = 0, 9 T = 27T, which is the full p e riodic case . 
The mesh is assumed to be laid down in such a manne r that region bound­
aries occur only along mesh line s. Conside r an interior cell centered at 
(ri , ej), as shown in Fig. 1. Integ rate each member of the system 1.1 over 
this cell, a pply Green's Theorem to the divergence t e rm, and make the 
approximation 

( 1. 3) 

whe re 

vij = (M/2)(R~- RL
1
J 

is the volume of the cell and 

Having done this, we obtain the system 



The surface integral extends over the four surfaces of the (i,j)th cell. 
Along the surfaces extending from points l to 2 and 3 to 4 in Fig. l, we 
have o¢/on = o¢/or. Region boundaries may lie along any of these sur­
faces, so that ordinary interpolation will not suffice for even a first-order 
approximation. However, if we impose the conditions that the flux and 
current are continuous across the region boundaries and if we neglect 
the dependence of o¢/or on e. we can approximate two of the surface 
integrals as follows: 3 

a. ~
2 

D~: dl2 - (¥)E (¢E - ¢o) R/'Bj' 

b. f 4 

D ~: dl2 ;; (~)w (¢w- ¢0 ) Ri_ 1 Mj . 

( l. 5) 

Here we have dropped the group index, and we are using the subscripts o, 
E, and W for the subscripts (i,j), (i+l,j) and (i- l ,j), respectively. The 
linkage coefficients are defined by 

( l. 6) 

b. 

where D 0 , DE, and Dw denote the values of the diffusion lengths in the 
respective cells. 

Fig. 1 Inrerior Cell, Cenrered at (ri,6j) 

For the rema1n1ng two sur-
faces, o¢/on = (1/r)(o¢/oe), and 
an approximation is sought for this 
tangential derivative along the two 
surfaces. Consider the surface 
extending from points 2 to 3, as 
shown in Fig . 2. To approximate 
the tangential derivative at the 
region boundary, we first approxi­
mate the derivative of¢ in the 
direction of the chord joining the 
points 0 and N. This is done just 
as before, where now 

( l. 7) 
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. · t• (f>/£) ("' _ ¢ ) is then projected in the direction of 
Th1s approx1ma 10n N '~'N o ' . 
the tangential deri va ti ve and the result1ng component, 

(£>) Mj +l - M j 
I N (¢N - ¢ o) cos 2 , 

is taken a s the approximation to the tange ntial derivative. Thus, 

If we set 6u = 60 + ~· then 

and 

where 

sin t llejH 

sini llBj 

( 1. 9) 

( l. 10) 

The surface integral over the surface from 3 to 4 is handled in an analogous 
manner. Having finishe d the case of interior mesh cells, we must now con­
sider the case when one or more of the surfaces of the cell are part of the 
exterior boundary when a boundary condition of the form A o¢/on + B¢ = C 
is imposed . If, for example, the surface from 1 to 2 is an exterior surfac e, 
we obtain in the usual fashion 3 

( 1. 11) 

with an analogous expression for the integral from 3 to 4 . If, for example, 
the surface from 2 to 3 is a part of the exterior surface, then llBj+l = 0 ; 
therefore, i N = 0 , 6u = 6 0 , and mu = 0. Thus, 

( 1. 12) 



where 

60 = (Ri + Ri_ 1) sin i Mj. 

Note that if an inhomogeneous boundary condition (C f 0} is present, then a 
source term is present and the relevant calculation is a source calculation. 

Fig. 2 

Detail of Interface between Two Interior Cells 

Ri 

Having approximated the four surface integrals for the case of both 
interior and boundary points, we can make the following definitions for an 
interior cell: 

aij (¥) RiMj• 
E 

(B) M + - Mj 
bij - LI R;, cos l 

1 

£ N 2 

cij ai-I,j' 

and 

At the boundary cells, we make the following definitions: 

and 

d;,l 

DBR1 L18j 

A +-} LIRrB 

DBC:!R; 1 
A + 6o B cos 2 LI8J, 1 :s i :s I; 

DBR0 L18j 

At-} LIR 1B 
:S :s J; 

DBLIR; 1 
A+ £

0 
B cos l Ll8,. l :Si:S I. 

( 1.13} 

(1.14} 
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In the full periodic case, 80 = 0 and eJ = 27f; i.e., the top and 

bottom boundaries coincide . Thus, in this case we have 

dil = biJ' 1 ::;; i ::;; I. ( 1.15) 

Here we have dropped the group and region index on the quantities D, A, 

and B. Finally, if we set 

the finite-difference system 1.4 takes the form 

( 1.16) 

Here, since we have assumed that C = 0, the calculation is a reactivity 
calculation rather than a source calculation. The case of a source cal­
culation will be discussed in Section IV . 

B. Finite-difference Equations XY Geometry 

For completeness, we shall exhibit the expressions for the finite ­
diffe r ence coefficients for XY geometry. L e t the reactor domain be 
defined by 

Again we construct a mesh 

in such a way that region boundaries lie along mesh lines . Letting 

we set 

b .. 
l]g 

2D .. D·. L\.X. 
l]g l,j+l,g l 

L\.Y. D · ·+ + L\.Y. D J l,J J,g ] +! iig. 
( 1. 17 ) 



at interior mesh cells. At the boundaries, we set 

1 s j s J; 

1 s i s I; 

( 1.18) 

c . 
IJg 

1 s j s J; 

and 

1 s i s I; 

where the boundary constants Aijg and Bijg are permitted to vary by region 
and group. The form of the resulting finite-difference equation is the same 
as that in r8 or rz geometry. -

13 



14 

II. ADJOINT CALCULATION 

The differential operator associated with the partial-differential 
system l.l and l. 2, when viewed as an operator in the space L 2 over th.e 
reactor, has an adjoint operator in the same space. If the boundary con­
ditions l. 2 are homogeneous, then the domain of the adjoint operator 
coincides with that of the real operator. Thus the functions that lie in 
the domain of the adjoint operator satisfy the same boundary conditions 
as the functions that lie in the domain of the real operator. Hence, the 
adjoint operator is, in this case, just the formal adjoint operator. Con­
sequently the finite-difference approximation to the adjoint can be found 
by forming the transpose of the real finite-difference equations. Before 
displaying the transposed system, we shall put the finite - difference equa­
tions in the form of a matrix equation. The ordering of the space will be 
that of channel ordering, 3 which is just a permutation of the usual group 
ordering. The ordering is defined in the following way: For each i, 
l sis I, the set of points I; = {(i,j,g): l s j s J, l s g s G} is called 
a channel. The points within a channel are ordered first with respect to 
the energy groups; then within each energy group they are ordered with 
respect to the points in the channel. Thus the flux vector ¢ is partitioned 
in the following manner: 

¢ (¢1' </J2. · ···¢I)'. .,.J ¢i (¢it• ¢i2• ... ,¢;c)', s .::::; I; (2.1) 

</Jig = (¢igt• ¢ig2' ... , ¢igJ)', s i s I , l 

where the prime denotes the transpose, since all vectors in this discussion 
are column vectors. Relative to this ordering of the flux space, we shall 
define the following matrices: 

- big2 .... 
s g s G, l s is I · 

·· . . - bigJ -l 

· - bigJ - t 

(2.2) 

(In the full periodic case, Jig has the e l ement - bigJ appearing in the extreme 
upper right - and lower left - hand corners . ) 
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(2 .3 ) 

Then, collecting the above matrices, we define 

·.·.· .. 
··: 

(2 .4) 

and 

FfG .. . . .. . .. . ....... . .. . . . ... . FfG 

Finally , we define the following matrices : 

-Kz . 
a . M 

(2 . 5) 

· . KI-1 ·· JI 

b . F 
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In terms of the matrices M and F, the finite-difference system 1.16 can 

be put in the following form: 

M ¢ 
1 
k F ¢. (2.6) 

As we have noted (seep. 14) , the assumption of homogeneous boundary con­
ditions enables us to approximate the continuous adjoint by simply solving 
the adjoint equations of Eq. 2 .6. Thus we define ¢ * by the following equation : 

M*¢ * 2_ FU* k '+' • 
(2 . 7) 

where the * denotes the operation of taking the transpose . Forming the 
transpose of M involves taking the transpose of each of its blocks , and , in 
particular, would involve the transpose of the matrice Ji. In the great 
majority of cases , Ji is block lower triangular , and the iterative algorithms 
are designed to exploit this fact. However , J{ will then be block upper tri­
angular , which is undesirable if we wish to use exactly the same algorithms 
in both cases. To circumvent this difficulty , we form the adjoint matrices 
and then invert or reverse the order of the energy groups . Hence we define 
the following matrices: 

a . Jig J . . 
1, G-gt1 ' 

b . K;_g K . 
i.G-gt1 ' 

-gg' BG-g't1 ,G-gt1 . c. Bi 1 • 

d . -gg ' FG-g ' t1 ,G-gt1 
Fl 1 

Then with Ji , F\ , R; , M, and F defined in terms of these matrices as 
before , we can solve the equation 

M1f! 

which has the same form as the real equation . 

(2 .8) 

(2 .9) 

We obtain the adjoint flux ¢ * by setting 

¢ i ,g , j = 1/l i,G-gt1 , j· (2 . 10) 



III . SEARCH STRATEGY AND Cl-CALCULATIONS 

Consider a critical system; at time t = 0, let the system be modified 
in some manner. Suppose that this modification or change is a constant in 
time; then if the matrices M and F reflect the conditions of the modified 
system, the flux \ll(x,t) can be described by the equation 

V -1 o<P ( l"' Ot = F-M -.-, (3 . 1) 

where V is a diagonal matrix whose elements are the speeds associated 
with the energy groups. After a sufficient length of time, the flux can be 
reasonably described b y a solution of Eq. 3.1 separable in time . Letting 
<P(x,t) = ¢(x)eClt in 3.1 leads to 

(3.2) 

Note that since ClV- 1 is a diagonal matrix, its effect is to change the diagonal 
elements of M from eigj to eigj + Clvg 1Vi · . Thus the form of Eqs . 3 . 2 is 
identical to that of Eq. 2.6 with k = 1 . .Phus if we call the result of solving 
2.6 a k-calculation, we see that a means for solving 3.2 can be based on a 
series of k-calculations . Thus, for each given Cl , we solve the system 

1 
k( Cl ) F¢(Cl) . (3.3) 

Then we search for that value of Cl for which k( Cl) = l. Thus we see that 
an (l-calculation is just a particular type of criticality search. 

To discuss the strategy employed in a search c alculation, we shall 
have to describe briefly the method used in solving Eq. 2.6. Now recall that 

eigj = aigj + bigj + cigj + digj + V ij ~a~) ij + DijgBz] , 

where for each (i,j), we have 

Thus, 

hence, J~ 1 exists and is positive. Moreover, lg 
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> V '\ o~·g' . 
eigj ij L lJ ' 

g'fg 

hence Jet exists and is nonnegative. As a consequence, the matrix M-
1
F 

exists' a~d is nonnegative. The problem posed by Eq. 2.6 can be viewed in 
the following manner : Find the largest positive eigenvalue and the cor­
responding positive eigenvector of the matrix M-

1
F. The method u_sed to 

find these quantities is that of power iterations .
4 

The method cons1sts of 
the following iterations: Starting with any nonnegative vector cp(o) and any 
positive number k(o), the sequences 1/;(n) and k(n) are generated as follows: 

k(n) = k(n - t) ( 1f.,(n) ,1/l (n) ) 
(1/l(n) .1/l(n - t)) 

(3.4) 

where 

(1/1,¢) 

Then, if the matrix M - 1F is nonnegative and irreducible, it is well known4 

that the sequence k(n) will tend to the unique l argest positive eigenval ue of 
the matrix, and the sequence 1/l(n) will tend to the corresponding positive 
eigenvector . In the above situation, we see that the generation of 1/l(n) from 
1/l(n-t) involves the solution of the equation 

(3.5) 

In general , the matrix M is far too large to be hel d in fast core; however, 
it is b l ock trid iagonal with nonpositive off- diagonal b l ocks and nonsingular 
diagon a l b locks, w h ich are diagonally dominant a nd have nonnegative in ­
ver ses. Thus, a Gauss - Seide l iterative procedure will converge to a 
solution of Eq. 3.5. Refe r ring to Eq. 2.5a, we d e fine 

a. D = diag(Jp J z, ···• J tl; 

0 
0 

0 
Kt 0 

Kt 
0 

0 Kz (3.6) b. L u 
Kz 0. KI-t 

0 KI _·; o 0 0 



Then M = D- L- U , and a Gauss - Seidel iteration relative to thi s splitting 
is defined by the following procedure : 

(D-L)X~) £ l' 2 , . .. , (3 . 7) 

with x(o) = lf!(n- 1). The sequence x!;l will then converge to the solution 
1f!(n) oP Eq. 3 . 5. Moreover, if there is no up- scattering, the matrices J i 
can be inverted directly since they are then b lock lower triangular, with 
tridiagonal matrices forming the diagonal blocks. If up- scattering is 
present, the matrices Ji satisfy the necessary criteria so that a Gauss­
Seidel iterative procedure can be applied to these matrices. 

The present code does not go beyond the first iterate in the iterative 
procedure defined by Eq. 3.7 . Thus, lf!(n+ 1) is defined to be equal to X~); 
hence, the iterative procedure used in this code is as follows: Starting with 
any positive number k(o) and any nonnegative vector ¢(0 ), a sequence of 
numbers k(n) and vectors ¢ (n) is generated by 

(D - L) ¢ (n) 
(¢ (n), ¢ (n)) 

(¢ (n) ,¢(n-1 l) 
(3.8) 

Thus we see that the actual iterative procedure used in this code is a non­
stationary, nonhomogeneous power iteration, where the product 

repl aces 

--- (M - 1F). 
n 

7T k(£) 

£=1 

Here Sp, denotes the nonnegative matrix (D - Lt 1 [U + (1 / k)( £ ) F]. 

Before we discuss the effect of the above iterative procedure on the 
search strategy, we shall display the above iterations in more detail. Thus, 
using the definitions of D, L, and U, we have the sweep through the channels . 

urith K . Kr 0 . 

19 
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If up-scattering is present , the matrices Ji ~ill not be block lower 
triangular; thus , the v e c t or ¢~n) will be found 1terabvely. Within a given 

channel , we have the following iterative scheme : 

L Bf' gyf~ l + L 
g' < g g)g' 

G 
(n-1) _!_ ';;:-' 

+ Kigr/J i+ I,g + k(n) L 
g'=l 

g'g (m-1) K. ,.(n) 
Bi Y1g• + ·'1.-I,g'~-'1-1 , g 

Fg'g,.(n-1} for g 
1 "'lg' 

1 , 2, ... , G. 

(3 . 10) 

He)e we take y(o) = rp (n-!} and upon achieving convergence , we set 
( ( ) lg lg ' 

rp n = y .m for g = 1, 2 , . . . , G, and then move on to the next channel. 
r/lho up-~gcattering is present , we obtain ¢f~l exactly in one sweep through 
the groups. Except for the full periodic case, the vectors yfml are found 
by a direct inversion procedure based on the factorization ofga tridiagonal 
matrix into the product of a lower bidiagonal and an upper bidiagonal 
matrix .1 •5 This technique is sometimes known as Choleski' s method. 5 In 
the full periodic case, the solution is found by means of an iterative tech­
nique, which will be discussed in Section VI. 

Having thus displayed the iteration procedure at various stages of 
detail , we shall consider the question of how a search is c arried out. In 
a search, we seek the value of a parameter such that the resulting system 
has a kef£ equal to a prescribed value . Thus , we seek that value X 0 such 
that k(X0 } = k0 where k0 is given . This is accomplished by means of linear 
interpolation ; hence , given 

a straight line is passed through these points, and x(s+!} is taken to be the 
abscissa of the intersection of this straight line with the line k = ko · The 
major problem is that an estimate for k(X) is expensive in machine time ; 
moreover , the cost is higher than usual in this code for the following 
reason . Experience has shown that generally the rate of convergence of 
a power iteration procedure based on Eq. 3.4 is relatively fast (r: 0 . 9) 
for the flux and even faster for the sequence k(n). (In this context, by a 
rate of convergence r , we mean that the error eventually behaves like 
rn , where n is the iteration count.) Since the matrix M is so large, we 
cannot perform an iterative procedure based on Eq. 3.4. On the other 
hand , we could base a practical iterative procedure on Eq. 3.5 in conjunc­
tion with Eq . 3. 6. Then the same rate of convergence would apply to Eq . 3 . 5; 
however , the rate of convergence of Eq . 3 . 7 would be very much slower. 
Since the determination of the sequence k(n) is based on Eq. 3.5, we would 



expect the rate of convergence of k(n) to be comparable to a procedure based 
on Eq. 3.4, provided a sufficient number of iterations are performed in 
Eq. 3.7. However, since the flux is determined by Eq. 3.7, we would expect 
its rate of convergence to be slow . Thus, insofar as rates are concerned, 
we would expect the sequence k(n) to converge more rapidly than the fluxes. 
The present code uses only one iteration of Eq. 3. 7 per iteration of Eq. 3.5, 
thereby creating the iterative procedure, Eq. 3 .8. In this procedure, the 
rate for the sequence k(n) is now comparable to that for the flux estimates, 
hence converging at a rate of 0.99 or greater for the average-sized problem 
(Appendix A, Sample Problem 1 ). This situation, namely the slow conver­
gence of the estimates k(n), causes an extreme amount of difficulty in the 

search procedure by compounding or accentuating the following dilemma: 
On the one hand, for a given x(i), a sufficiently accurate estimate k(n) ( x(i)) 

must be found for k ( x(i) ) to ensure that the sequence x(i) will converge 
to X 0 . On the other hand, because of the curvature of k(X), an accurate 
determination of k ( x(i)) does not lead to a comparably accurate estimate 
x(i+t) of X 0 when x(i) is not near X 0 . Taking these considerations into 
account, we have developed a search procedure based on the following 
observations: 

1 . Each k(n)(X) is very costly; its value in time corresponds to a 

complete sweep of the mesh for all groups. 

2. The sequence k(n)(X) is slowly conve rging, its rate being of the 
same order as the flux. 

3. The sequence k(n)(x) changes slowly as a function of X. Thus, 
if k(n)(x) is an acceptable estimate for a given X and if X' is the next 
estimate for X 0 , then k( 1l(x•) is close to k(n)(X). 

4. After a sufficient number of iterations, the sequence k(n)(x) 
converges to k(X) in a geometric fashion. 

With these observations in mind, the following strategy is employed: 
Suppose that we are beginning the iterations needed to approximate ki = 

k ( x{i)) corresponding to a control value x(i)_ Here x(i) may be an initial 
guess or the resy.lt of interpolation. The code then generates successive 
estimates k(l), k\ 2 ), . .. , k{n) fork .. Because of observations 2, 3, and 4, 

1 1 1 1 
no change is contemplated until at least 15 iterations have been completed 
and a minimal level of convergence has been achieved. We then determine 
whether the sequence k{n) is heading towards the desired value k 0 . If the 

1 
sequence is heading away from k 0 , we stop the iteration as soon as the 
following criterion is satisfied: 

lk(n)- k . l < 0.2 lk(n)- k I. 
1 1 1 0 

(3 . 11) 
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d t k k .. therefore lk(n) - k ·l must be estimated. Based 
Of course we o no now 1• 1 ( ) 1 . . . 

h t . that t he convergence of k n is geometnc , th1s difference on t e assump 10n 1 
is app r oximated by 

wh ere 

and 

lk(n) - k .l 
1 1 

lllkfn) I 
lllk ~n- 1)1 

1 

(3 . 12) 

The test defined b y 3 . 11 in conjunction with the approxi mation 3 . 12 is made 
only after at least three successive unextrapolated iterations have occurred . 
This restri c tion is necessary because extrapolation destroys the ~eometric 
character of the convergence. The c ase in which the sequence k{n is heading 

1 
towards k0 is somewhat more complicated . In this case, an effort is made 
as soon as pos sible to determine whether the iterates kfn) will pass through 
the desired value k9. Again this determination is made under the assumption 
that the sequenc e k\n) is converging geometrically; thus, the same restri c ­
tion with regard to 

1
flux extrap ol ation is in effect. If the es~imate 'k(n) for k . 

lies on the other side of k0 or is close to k0 {that is, lk
0

- kin) l < (lO) e:c ) ' 
1 

then the code continues to iterate without making a c ontrol change . On the 
other h and , if the estimate k:(n) lies on the same side of k 0 as k(n) and is not 

1 1 
close to k 0 , then the test defined by 3.1 1 and 3. 12 is applied. If the test is 
satisfied , a control c hange is made using the estimate 'k(n) for k .. If the 

1 1 
t e st is not satisfi ed, then the code continues to iterate {see Appendix A , 
Sample Problem 3). 

Having discussed the de c ision-making process involved in seeking 
a value of the control parameter {X) such that k(X) = k 0 , we turn next to 
the logical control of the searc h pro ce ss . Of course, what we ultimately 
seek as the r esult of a criti cality search is not the required order of X but 
the value of some reactor parameter(s) such that k {parameter(s)) = k0 ; 

i . e ., we must have parameter(s) = F{X) . The functional relationship used 
in the program is 



where 

and 

Xs is the value of the control parameter for the sth pass, 

P~) are the initial values of the reactor parameter(s ), 

p~s) are the values of the reactor parameter(s) for the sth pass, 

liPn are the parameter(s) modifier(s) . 

The code currently allows the following four choices of the parameter(s) 
Pn (i.e. , four different types of criticality searches are possible) : 

I . Composition Search 

Pn = VFm,c• 

where VFm,c are the volume fractions for materials m in composition c. 

2. Dimension Search 

where 6Xi(6Yj) are the mesh increments (i . e. , interval lengths) in the 
X(Y) direction. 

3 . Buckling (B 2
) Search 

where B~ is the transverse buc kling for region r. 

4. a Calculation 

Pn = a, 

where a is the asymptotic inverse reactor time period. 

The logical control of the criticality search is essentially as given 
in the CANDID2D document, 1 but is duplicated here for completeness. 

A first guess, XA• and either a second guess, XB• or an estimate 
of dk/ dX, (KDOT), and k 0 are required input. If KDOT is given, then X B 
is computed from the following equation : 
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Once k(XA) and k(XB) are computed, linear extrapolation is done until 
k

0 
is bracketed. A maximum number of extrapolations to bracke t k 0 is 

provided in the input. Once k 0 has been bracketed, the values of k(X) 
and X that best bracket k 0 are stored in XL' kL' XR, and kR such that 

kL < ko < kR. 

For the purpose of the following discussion on bracketing k, let 
us assume that~ < XA < XB < X. If an extrapolation results in X < ~. 
then a midpoint is attempted for X from X = (2f+ XA)/2. If a later ex­
trapolation has the same result, X < ~· then the bound itself is used; 

i .e., X = ~-

A third failure at the same bound will be a terminal error. The 

above discussion follows through in a similar manner if XB < XA and/or 
the failure is at the other bound, X. 

X 1, k1, Xz, and k 2 are the interpolation parameters and are chosen 
in the following manner: Once k 0 has been bracketed, set X 1 and X 2 equal 
to XL and XR, and interpolate for X from the following equation: 

then k(X) is computed, and the bounds are updated as follows: 

If k(X) < k 0 , then XL = X and kL = k(X); 

or 

if k(X) ) k 0 , then XR = X and kR = k(X). 

The closest two values of X are used for the next interpolation: 

If ix- X1i < ix - X 2 i, then X 2 = X and k 2 = k(X); 

or 

if jx- Xzi < ix - X 1i, then X 1 = X and k 1 = k(X). 

Now interpolate for a new value of X. If X does not fall in range 
of the best known bounds, 



or 

then the bounds are used: 

or 

this will yield a valid X. 

This procedure is continued until either the convergence criterion 
is met or a specifiable number of interpolations is exceeded. 
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IV . SOURCE CALCULATION 

A source calculation can arise in two ways . Either a fixed source 

is pres c ribed , or an inhomogeneous b o undary condition. is ~resent . In 
either event , the basic assumption of a source calculation 1s that the reac­
tor system in the absence of the fixed source is subcritical. In terms of 
the matrices introduced in Section II, a source problem can be written in 

the form 

(M- F) rp = f, (4.1) 

wher e f is a prescribed nonnegative source . The assumption of subcriti­
cality ensures that the matrix M - F is not singular . In addition, it ensures 
that the solution rp is nonnegative when f is nonnegative . This last state­
ment is by virtue of the fact that r/J = ( 1 - M -IF r 1 

M -If, and by the hypothesis 
that the spectral radius of M- 1F is less than one. Thus ( 1 - M- 1Fr 

1 
2: 0. 

The method used to solve Eq . 4.1 takes advantage of the existing 
method for solving the homogeneous problem . Hence, in terms of the rna­
trices introduced in Section III , the iterative procedure employed in the 
absence of up-scattering can be written in the form 

(D _ L) rp(n) = (U +F) rp(n-1) + f. (4 . 2) 

As far as the mechanics are concerned, this procedure differs from 
the keff case only to the extent that the eigenvalue estlmates k(n) are not 
used in the fission source. Recalling the structure of D - L from Section III 
for no up- scattering, we see that (D- Lt 1 exists and is nonnegative. Fur­
thermore, U + F is a nonnegative matrix ; thus , the splitting M - F = (D- L) -
(U +F) is a regular splitting 3 As a consequence, the spectral radius of 
(D - Lt 1(U+F) is less than one; thus , 4.2 is a convergent iterative procedure . 

When up-scattering is present, we shall assume that a fixed number 
of up-scattering iterations are performed . From Eq . 3 . 10 , we recall that 
within each c hannel i, 1 OS i OS I, the up-scattering iterations have the 
following form: 

'\' g'g (m-1) (n) 
L- Bi yig' + Ki-1,gr/J i -1 , g 

g' ) g 

g I , 2 , ... , G. 

g'= l (4 . 3) 



Here, 

and at the end of £ iterations we set 

Referring to the definition of Ji in Eq. 2.4a, we form the block decomposi­
tion Ji = Di - Li - Ui, where 

and Li and Ui are the remaining block lower and upper triangular matrices, 
respectively. In terms of this decomposition , the up-scattering iterations 
take the form 

If we set Ri = (Di- LJ- 1 Ui, and recall that Ylo) = q,fn-l) and ¢~n) = Y~£)' 
then ¢~n) has the following form : 

(4.5) 

We can write this iterative procedure i~ a manRer analogous to Eq. 4.2 if 
we define the following matrices . Let M and N be defined by 

1\ 
M 

and 

0 

I 

(I- Rf) Jj 1K 1 

Rt +(I- Rt) Ji 1Fz 

0 
(4.6) 

I, 
' - ' -- J, -1 -' -(I- R 1 ) JI KI-1 'I 

(I- R1) Ji 1Kz . 0] 
',, Rf +(I- Rf) Ji' + FI 

(4. 7) 
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With these matrices defined, the iterative procedure 4.5 can be written in 

the form 

(4.8) 

where 

g · - (I - R £) F 1 f · for i = I , 2, ... , I. 
1 - 1 1 1 

At this point we can make several observations: 

1. For each channel i, the matrix (I- Rf ) Ji 1 is nonnegative and 

n on singular. 

2. 

3. 

The iterative procedure 4.8 is convergent. 

The solution thus obtained satisfies Eq. 4.1 . 

Starting with the first observation, recall that Ri = (Di- Lit
1 

Ui is 
the block Gauss-Seidel iteration matrix associated with the matrix Ji. The 
matrix Ji has on its block diagonal nonsingular matrices which have posi­
tive inve rses. Moreover, the block off-diagonal matrices are nonpositive; 
thus, Ri is nonnegative and has a spectral radius less than one. For the 
same reas ons , Jj" 1 and (Di- Lit 1 are nonnegative. As a conseq uence, we 
see that J{ 1 2: RiJi 1 since 

(Di- Lir 1 "'= 0 . (4.9) 

From this it follows that ( I- Rf) Ji 1 2: 0 for any £ 2: 1. Sine; the 
spectral radius of Ri is less than one, the same is true of Rf; thus, ~I- Rf)-

1 

exists and is nonnegative. Hence , ( I- Rf ) Jj 1 is not singular. 

Addressing ourselves to the second obse r vation, we see from the 
f" t b t. th t 1:i -1 . d . 1\ Irs o s:rva 10n a ex1sts j!;n 1s n~nnegative; moreove r N is also 
nonnegat1ve. Thus the n;_atri?;es M and N used in 4 . 8 form a regular 
splitting 3 of the matrix M - N; consequently, the process is convergent. 

Concerning the third observation, suppose that 1/J satisfies 

1\ 1\ 

(M- N) 1/J = g. (4.1 0) 

1\ 1\ 

Now M - N = SF 1(M- N), where 

and 

J = diag[It, ]z. .. , Jrl } 

s diag [(r- Rf) , ... ( r- Rf)]. 

(4.11) 



From the first observation, the matrix SJ- 1 is not singular; moreover , 
g = SJ- 1£. Hence, 1/J satisfies Eq. 4 . 1; therefore 1/J = r/J, where r/J satisfies 
the equation 

(M- F) r/J = f. (4.12) 

Based on the above observations, we can draw the following conclu­
sion: When up-scattering is present, the solution does not depend on the 
number of up-scattering iterations performed. The use of up-scattering 
iterations would then rest on the possibility that they will improve the rate 
of convergence or at least the asympto~ic rate . The possibility of improve­
ment rests heavily on the behavior of N defined in 4. 7 as a function of the 
number of up-scattering iterations, £. However , although the asymptotic 
rate of the process defined by Eq. 4 .8 does increase with increasing £, it 
is still not sufficient to offset the consequent increase in computation time. 
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V . ACCELERATION 

In this section we shall describe the acceleration scheme that was 
implemented for source calculations. The scheme used was two-term 
Chebyshev extrapolation applied to the iterative scheme 4.2 (or 4.8 for 
up-scattering). This scheme was chosen because a two-term Chebyshev 
procedure is used to accelerate the kef£ calculation. Thus a minimum 
amount of effort was involved in adapting this procedure to a source 

calculation . 

Recall from Section IV that the iterative procedure used to solve a 

source problem can be written in the form 

(5.1) 

Here R = (D - Lt 1(U+F) and b = (D- Lt 1 f, if no up-scattering is present. 
If up-scattering is present and we assume that a fixed number of up­
scattering iterations are performed, then R = JCr-t£t and b = JCr- 1f, where 
JC1: and £tare defined by Eqs. 4.6 and 4.7. Neither the matrix R nor its 
associated Jacobi matrix is symmetric; thus, to justify the use of Chebyshev 
extrapolation, we shall have to assume that the matrix R has r eal eigen­
values. The two-term Chebyshev extrapolation4 can be described briefly as 
follows: Let rf> be the solution of Eq. 5.1, and let e(n) = rf>- rp{n). It then 
follows that 

(5.2) 

If we assume for simplicity that the eigenvalues A.q of R are simple with 
1 >At > Az > . .. "" 0, then e(p) can be expressed in the form 

e(p) = e 1 A.fu1 + c 2 A.fu2 + . . 

If, on the other hand, we had used 

P R- a · 
TT--J 
j=t 1 - aj 

in place of Rp on e(o), we would have obtained 

P A. -a · 
7T 2 J 

TCt." Uz + 
j=l J 

(5 .3) 

(5.4) 

Here we can see the possibility of making e(p) as defined by Eq. 5.4 smaller 
than e(p) as defined by Eq. 5.3. For if we set 



(5.5) 

and then choose Qp(A.; A. 1 ) to be the minimal polynomial in the supremum 
norm of degree p over the interval [0 , A. 1]. then e(p) as defined by Eq. 5.4 
will be smaller than e(p) as defined by Eq. 5.3. The solution to the above 
minimization problem is given by 

cP(~- 1) 
cP( :, -1)' 

(5.6) 

where Cp(x) is the Chebyshev polynomial of degree p n o rmali zed to be l at 
x = 1.. The roots of the polynomial in Eq . 5.6 are then given by 

for j = 1 , 2, . . . , p. (5.7) 

Since the matrix polynomial Qp(R; A. 1 ) is expressed in its factorial form, we 
accomplish the extrapolat i on by applying one factor at a time. Suppose that 
starting with a flux ¢(n) and an estimate X1 for A. 1, we decide to perform an 
extrapolation cycle of order p. The roots Ta(PJ}P are then computed from 

1: J F' 
Eq. 5.7 by using ~ 1 in place of A. 1 . For use in the actual application, we de-
fine the numbers f3JP) = (1 -ajP)tl Then we generate in succession 

R ¢ {n) + b: 

$ (n+I) __ l_ ( <t> (n+ I) _ a. (P)¢(n)) 
{p) I 

l - a. , 

dl(n+z) 

(5.8) 

$ (n+p) __ l_ ( <t> (n+p) _ a.{P)$ (n+p-I)) = f3{p)¢ {n+p) + (1 _ f3{p)) ¢ (n+p-l) 
l - a.{p) p p p 

p 

With the generation of $(ntp) we have completed an extrapolation cycle of 
order p. The error vecto r , ~(n+p) = rt>- $(n+p), then satisfies 

(5.9) 
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As is well known, 3•4 the effectiveness of this extrapolation is sensi­
tive to the accuracy of the estimate I 1 for A. 1 . In this code , the initial esti­
m ate fo r ;>,. 1 is found from the fact that, for sufficiently large n , 

JJrp(n+ l) _ rp(n)ll z 
-

llrt>(n)- rp(n-l)ll z 
(5 . 1 o) 

where 

( '\' z )r;z 
//¢li z = L ¢i · .. Jg 

lJg 

Subs equent estimates are made using an up-dating procedure introduced by 
Varga. 3 This up-dating procedure is used in the following way: Suppose an 
extrapolation cyc le of order p was b egun with the n th iteration, so that 
$(n+p) is the re s ult of this cycle . An unextrapolated pass is then made gen ­
e rating rp( n+p+ 1 ) , and the following quantity is formed : 

Now 

and 

l/ ¢ (n+p+l) _ $ (n+p)l/
2 

l/¢(n+l) - ¢ (n)l/ z 

It can be shown 3 that 

Henc e, using Eq . 5 . 12 , if 

(5. 11) 

(5 . 12) 

(5.13) 

(5.14) 

(5 . 15) 

then we can conclude that ' < ' · 
. 11. 1 - 11. 1 and also that the extrapolation was as 

~fectlve as we can expect since 1 /[Cp(~/~ 1 - 1)) is the maximum of the 
odulus of Qp( A.; A. I) m the mterval [0 , :>.. 1). On the other hand, if 



I 
En' p > ---,(,....2,.----),... ' 

c ~-1 
P AJ 

(5 . 16) 

then, using Eq . 5.14, we can conclude that A1 < A1 . In this case, the esti­
mate for X1 will need to be moved up. Since \ 1 < AJ> we kno:::' that Qp(A 1; :\ 1) 

is positive; thus, using Eq. 5.12, we define the new estimate A~ as that value 
of A for which 

(5 .1 7) 

This yields a new estimate:\; for which :\ 1 < :\~ < l. 

A source calculation then proceeds in the following manner: Starting 
with an initial guess for the flux, we perform 15 unextrapolated iterations, at 
which point we make an initial estimate~ ~ for A1 using Eq. 5.10. If this 
estimate, which is also a measure of the rate of convergence, is greater than 
0.75 and less than 0.995, then we perform an extrapolation cycle of order 6. 
If the estimate is greater than 0.995 but not greater than 0.999, the order is 
limited to 5. On the other hand, if the estimate exceeds 0.999, then this 
value is us ed in place of the estimate. On the other hand, if the estimate is 
less than 0.75, then the unextrapolated iterations are continued until the 
estimates exceed 0.75 or convergence is attained. At the end of an extrapo­
lation cycle, we make a test according to inequality 5.15 as to whether the 
cycle was effective. If it was not, we make a new estimate according to 
Eq. 5.17. Three unextrapolated iterations are then performed before enter­
ing the next ext rapolated cycle. Generally speaking then, the pattern is 
extrapolated cycles of length p, interspersed with three unextrapolated 
iterations. Of course, there are exceptions to this general pattern. For 
example, if the rate of convergen ce (as estimated by Eq. 5. I 0) drops below 
0 . 7 5 or rises above one during unextrapolated iterations, then these unex­
trapolated iterations are continued. 

The problem is continued until the following criteria are satisfied: 

(5.18) 

and 

(5.19) 

where 

k(n) ~(n) (5.20) 
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f · t (' · ) f h ' h ,{n- 1
) > E: and the extrema are taken over the set o pom s 1, J, g or w 1c "'ijg - ....:P_ 

(see Appendix A, Sample Problem 4) . Also note the following fact: 
If any component of the flux should become negative during, or at the con­
clusion of , an extrapolation cycle, this component is set equal to zero . The 
intuitive justification of this is as follows: The external source is nonnega­
tive; thus it might be expected to be strongly biased in the direction of the 
dominant eigenvector of R, which is positive. Thus the desired solution is 
positive and thereby biased in the direction of the dominant eigenvector. 
Thus , if a component becomes negative in the course of extrapolation, it 
indicates a buildup of a lower harmonic. This means the approximation is 
heading away from the solution and will have to pass through zero on its 
way toward the solution. Thus , setting the negative component equal to 
zero can do no harm and indeed prevents the difficulty that arises when 

any component of the flux goes negative. 

Many of the procedures used to accelerate a source calculation have 
been incorporated into the keff acceleration procedures. To describe these 
procedures, as well as others that were developed, we shall describe the 
acceleration procedure in some detail. For simplicity in description, we 
shall assume that no up- scattering is present and that the problem is not a 
full periodic problem. 

Recall from Section III that a keff calculation involves finding the 
largest positive eigenvalue and corresponding eigenvector of a nonnegative 
matrix . We saw from Eq. 3.8 that this code solves the problem by relying 
entirely on power iterations (disregarding up-scattering and periodic 
iterations). Thus, from Eq . 3.8, the basic iterative procedure is given by 

(5.21) 

Ifwe setS(k) = (D-Lt 1[U+(l / k)F]withSn_ 1 = s fk(n-tl ) we can write 
Eq . 5 . 21 in the form \ 

(5 . 22) 

It is not hard to see that if k' t's the d · omtnant eigenvalue and ¢ the corres-
ponding eigenvector which satisfy 

M¢ (5.23) 

then 

S(k) ¢ ¢. (5 .24) 



Moreover, 1 is the dominant eigenvalue of the nonnegative matrix S(k). Thus 
if we know that the sequence k(n) as generated in Eq . 5.22 converges to k, it 
follows that the sequence cp(n) will converge to ¢. However, the coupling be­
tween k(n) and cp(n) is so complex that it is difficult to show that the proce­
dure defined by Eq. 5.22 will converge . 

Let us assume that the process defined by Eq. 5.22 is convergent. 
The application of Chebyshev acceleration to power iteration is predicated 
on two basic assumptions: 

I. The eigenvalues of the matrix are r eal. 

2. The eigenvalue estimates are converging at a faster rate than 
the eigenvector iterates . Moreover, the extrapolation is not 
applied until the eigenvalue iterates have almost converged . 

Suppose both assumptions are satisfied; so that k(n) :;; k. Then the 
process becomes an iterative process with a fixed matrix, S = S(k) . Thus, 

for £ 2: n, (5 . 25) 

where S has its dominant eigenvalue equal to one . Let a be an estimate 
for the second lar gest eigenvalue a of S , whose eigenvalues lie in the 
interval (0 , 1]. Then a Chebyshev extrapolation cycle of order p applied 
to the process Eq. 5 . 25, beginning with £ = n, would yield 

(5.26) 

where 

(5. 27) 

The function CP(x) is, as before, the Chebyshev polynomial of degree 
p normalized t o b e l at x = l . If we expand cp(n) in terms of the eigenvec­
tors of S, we see that the .$(n+p) has the form 

(5. 28) 

where q,(n) = c 1u 1 + c 2u 2 + ... and I > a1 2: 0 2 2: 2: 0 are the eigenvalues of 
S. Now Q (1; o) := 1 and Qp(x; a) is minimal ove r (0, o). Therefore we have 
performed an effecti ve extrapolation depending on where our estimate a is 
relative to a1 • 
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We have described the standard technique for applying Chebyshev 

extrapolation to eigenvalue problems . Accounts may be found in Refs 3 
and 6 Note that here the dominant eigenvector estimates play the same 
role that the error vectors did in the source calculation . Based on the 
above analysis, we could use the up-dating method for finding new esti-

mates for 0 1. 

When the two-term Chebyshev extrapolation is applied to a keff prob­
lem the results are disappointing (see Appendix A, Sample Problems 1 and 
2) . 'This is in contrast to the source-calculation case (see Appendix A, Sam­
ple Problems 4 and 5} . There the results are quite good;_ for exam_ple, the 
extrapolation cycles make their theoretical error - reduction cnterwn 
(En,p :5 cp(2/ X-l} - 1) more often than not . On the other _handh , for a k

1
eff ~al ­

culation, an extrapolation cycle will almost never make 1ts t eoretlca cn­
terion, fre quently does little better than the same number of power iterations 
would have done, and occasionally even causes apparent divergence Of 
course , we can always recover from this latter contingency by performing 

power iterations. 

We shall explain why extrapolations in the keff case behave as they 
do We shall also describe what remedial steps were taken in the use of 
extrapolation to minimize the effects described above . 

The problem in the keff case is that assumption 2 is not satisfied. 
That assumption I is essentially satisfied is shown by the following em­
pnical evidence: If k = l , then the matrix S(k) is essentially the same as 
the matrix R which appeared in the source calculation . In fact , S(k} = 
R + (1 / k- 1 }(D- Lt 1 F . The source extrapolations were very effective , 
indicating that R had essentially real eigenvalues . Thus we would expect 
that at least for k near one, S(k) would also have essentially real eigen­
values. This argument is somewhat weak since S(k) can be viewed as a 
perturbation of R by a nonsymmetric matrix. 

On the other hand, the evidence that assumption 2 is not satisfied 
is overwhelming. In almost every case, the rate of convergence of the 
eigenvalue iterates k(n) is of the same order as the eigenvalue iterates . 
Thus, it is not feasible to wait until the sequence k(n} has converged before 
extrapolating. Let us consider the effect of performing an extrapolation 
cycle before the eigenvalue iterates have converged. Two effects are pres ­
ent. First, the estimate k(n} for k is not accurate , and second, the iterates 
k(n} are changing during the extrapolation cycle . Consider the first effect. 
Assume that we have an estimate 11 = k(n} and an estimate a for the domi ­
nance ratio of S( /1} = s(k(n}) ; i.e ., if >.. 1(11} > >.. 2 (11) 2: . . . are the eigenvalues 
of S (/1}, then we have an estimate for >.. 2 (/1.)/ >.. 1(/1). Note that since 11 I k, 
A/J(/1) I 1 = A. l(k}. Let ¢(n) be considered in terms of the eigenvectors of 
S (/1} ; 1.e . , 

(5.29) 



Then, as a result of an extrapolation cycle , we obtain 

(5 . 30) 

Figure 3 is a graph of Qp(x; a). 

Fig. 3. Graph of Op(x; 0) 

Now A. 1(J1.) / l , and since Jl is in general not even close to k, we 
see that A. 1(J1.) need not be less than one; or if it is less than one, it need 
not be greate r than o. Thus we see that the "reduction factor" 

I 
Qp(A. 2 (J1.) ; a) I 
QP(A.J(Jl); a) 

(5 .31) 

need not be less than the theoretical reduction factor [Cp(Z/o - 1 Jt 1 re­
gardless of how well the dominance ratio a is estimated. Indeed we can 
see that for A. 1(J1.) < a, the reduction factor can be greater than one. Thus, 
we can begin to see why the extrapolations are so ineffective, and how the 
higher harmonics can be built up during a cycle when A.l(Jl) < a. 

The probl em of a changing estimate k(n) during the extrapolation 
cycle adds an additional degree of complexity by preventing us from 
applying a Chebyshev polynomial. 

Having examined the causes for the ineffectiveness of the extrapo ­
lation procedure, we find that two courses of action are open. First, change 
the basic iterative structure. Second, modify the technique of applying the 
extrapolation procedure . The first course of action requires scrapping the 
computational portion of the code and starting from the beginning. This is 
being done . As far as this code is concerned, the procedures for applying 
the extrapolation have been modified to at least prevent disaster . 

The following procedure is available, on option, to help prevent the 
occurrence of A. 1(J1.) < a. The code has a built-in sequence of numbers 
0.8, 0.85, 0.9, 0.925 , 0.95 , 0 .96, ... , 0.99. 0.991, .. , 0.995. The user 
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specifies one of these nUITibers , say a0 • Then in the first extrapolation 
cycle , the code will not use any estimate for 0 that exceeds 00 • If OJ is the 
next larger nUITiber in the above sequence , then on the second extrapolation 
cycle the code will not use any estimate 0 which exceeds OJ . This process 
is continued until 0 .995 is rea c hed. The above procedure then has the effect 
of restricting the growth of a as the iterations proceed . 

In this connection, a second technique is available for avoiding the 
situation A. J(Ji.) ) o. This involves running a coarse-mesh problem and then 
refining the mesh and using the results from the coarse problem . 

The up-dating method for finding estimates for the dominance ratio a 
is used only when the sequence k(n) has essentially converged . As we have 
noted before , this seldom occurs before the flux has converged. The reason 
the up-dating method is not used before this point is that it forces the es ti­
mates for a to be large very early in the iteration process . Most of the 
estimates for a are made by means of 

1/rp(n) - rp(n-1)1/ z 

llrp(n-J) _ rp(n- z)l/z 
a. (5.32) 

This monitoring is performed during the three - to four- power iterations 
that follow each Chebyshev extrapolation cycle . 



VI. SOLUTION OF THE FULL PERIODIC PROBLEM 

The full periodic case arises in re geometry when the reactor do­
main is annular. Thus the flux must satisfy ¢g(r, 0) = tl>g(r, 2TI) . This 
condition leads to the following form for the matrices Jig: 

(6. l) 

We recall from Eq. 3.10 that for each channel i and group g we 
seek the solution of the equation 

(6.2) 

where fig denotes the 
periodic case, bigJ 
memory limitations 

entire right-hand side of Eq. 3.10. In the nonfull 
0, and the Chole ski algorithm is used. Because of 

and programming difficulties, Eq. 6. 2 is solved 
iteratively. 

To effectively describe the iterative scheme used to sol ve Eq. 6.2 
in the full periodic case, we shall briefly describe the Choleski a lgorithm 
as used in this code. In the remainder of this section, we shall drop the 
subscripts i and g. The basic idea of the method is to factor the matrix 
into the product of a lower triangular matrix and an upper triangular 
matrix (Gauss elimination) . Thus, starting with a system Ax = g, where A 
is a tridiagonal matrix, we obtain the pair of equations 

L m g; } 
(.l). 

(6.3) 
Ux 

Here L is lower triangular, and U is upper triangular and has the form 

-')'I 0 - ')' z 

u - ')' 3 (6 .4) 

0 - 'Yp-1 

l 
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{-vJ.} and {wJ·}; the backward sweep A forward sweep yields the sequences ' 

yields the solution {xj}. Thus if 

A 

then 

'Y I 

'Y j 

(l)j = 

-b p-1 

bl 
g1/e1; (I) I 

el 

bj 
for 

e. - bj-1 'Yj-1 J 

g . + b. (!), 
J J-1 J-1 

for 
ej - bj-1 'Yj-1 

2,3, ... ,p-l; 

j 2, 3, ... 'p. 

The backward sweep that generates the solution is then given by 

X 
p 

(!)' 
p' 

fo" j " p- l, p- 2, ... , l} 

(6.5) 

(6.6) 

(6 . 7) 

Note that the sequence {mj} depends on the ve ctor g, whereas the sequence 
{ 'Yj} depends only on the matrix e l ements; thus the se quence { 'Yj} is calcu­
lated only once and then stored. 

We shall now consider the iterative method used to s olve the periodic 
problem, 

Jy = f, (6 . 8) 

where J (without the ig subscripts) is defined by 6.1. Let the matrix A 
be the result of setting bJ = 0 in the matrix J. Then we rewrite 6.8 in the 
following form: 



Ay (6.9) 

Let y(o) be an initial guess. Then we will gene r ate y(l) from 

(6. 1 0) 

Since A is tridiagonal, we can use Cho leski' s a l gorithm to gene rate y( 1
) 

Thus we form 

I' I 

and 

with 

(1) 
fj + bj _l (.l)j -1 

e f bj-11' j -1 

(o} (I} 
fJ + bJyl + bJ-I(.l)J -1 

eJ- bJ-II'J-1 

for j 2,3, ...• J-l, 

2,3, .... J-l , 

(6 . 11) 

With the sequence Jrn(l)} thus generated on the forward sweep, we generate 

{ 
(1)}1.' J 

the sequence 9j on the backward sweep: 
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(\ (!) (J) (l) . 
YJ J ' 

A(l) (J) (l) + (\ (l) 
YJ -I J -I 'YJ-tYJ ; 

(6 . 12) 

(\ (l) (t) 
+ 

(\ (l) 
Yz Wz I' zY 3 ; 

(\ (l) (l) (\ (l) 
y l (J) l + I' l y z . 

{
(\ (!)} 

At this point, we shall modify the definition of the sequence Yj . We de-

{ (t)} 
fine the sequence yj by 

(!) A(l) . 
yj yj forJ=2,3, . . . ,J, 

and 

(1) _ f1 bJ (1) (t) _ (1) (1) bJ ( (1) _ (o)) 
Y --+-yJ +I' Yz - w1 + 1'1Yz + YJ YJ · 

l el el l el 

Thus the modification consists of requiring y;
1

) to satisfy the first equation 
of the system 6. 9 with the latest estimate available for y J. 

With {y(!)} thus generated, the process is repeated, thereby gener­

ating y(z), ... , y(.e). The iteration is complete when the last equation in the 
system 6.9 is satisfied to a sufficient degree of accuracy. Hence we ter­
minate the iteration when 

(6.13) 

The code actually stores {'Yj} rather than {ej}; however, the code does 

form ')' J, defined by 

'YJ (6.14) 

From this, eJ can be found and used in Eq. 6 . 13 . Note that this error cri­
terion is on one component of the residual and thus has nothing to do with 
the rate of convergence of the iterative process. 



The periodic iterations differ fundamentally from up - scattering iter­
ations in the following sense . We saw in Section IV that for a source calcu­
lation (and the same thing is true for a kef£ calculation) it does not matte r 
how many up-scattering iterations are performed per sweep through the 
channels. The iterative process will still converge to the same solution 
although the rate of convergence will be affected (see Appendix A, Sample 
Problems 8 and 9). The situation with regard to periodic iterations is 
entirely different . Within each channel and for each group, we must find the 
solution, or at least an approximation to the solution, of the system 6. 2. 
However, this solution is the solution to a periodic system. The iterates 
y( l), y (z) , ... , y(£) we generate to approximate the periodic solution are them­
selve s solutions of a nonperiodic system. Moreover, the higher leve ls o f 
ite rations (up- scattering or outer) will not modify the lack of per iodicity . 
Thus the periodicity of the solution to the source problem or kef£ problem 
is d e termined by the systems 6.2. From these we must obtain essentially 
periodic solutions (see Appendix A, Sample Problems 6 and 7) . 
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VII. INPUT DATA PREPARATION 

In general, ANL-CANDID conforms to the Argonne Standard Reactor 
Code input as specified in ANL-7194. 7 A type 100000 identification card is 
followed by a set of CANDID code-dependent cards (Type 1). 

A . T y pe I Cards 

These cards contain data peculiar to ANL-CANDID: user options, 
problem constants, convergence criteria, criticality search specifications, 
and buckling and volume source data. All data values listed below take the 
default options noted, unless specifically input otherwise. The card type is 
punched beginning in column I , CANDID reads the cards into one of three 
arrays (entitled INTERFCE, IOPTIONS, and B) depending on column 2. 

I. Type 11 cards for user Options. A blank means the option will 
not be exercised; any nonblank character causes execution of the option. 
Standard problems have nonblank columns 8 and 10. 

INTERFCE 
Subscript 

2 

3 

4 

5 

6 

7 

8 

Columns Contents 

1-2 Must contain 11. 

3-6 Undefined. 

7 Process all input cards, but do not execute 
the problem (input check only) . 

8 

9 

10 

11 

12 

13 

14 

Print all fluxes (normally selected) . 

On-line output (for programmer use only) . 

Print interface fluxes and currents (normally 
selected). 

Execute slower critical search procedure 
(i.e., run each intermediate k calculation to 
full, specified convergence). This option is 
normally blank, implying the program will 
decide when a control change is to be made. 

Do not use Chebyshev acceleration during a 
k calculation. This option is normally blank, 
implying Chebyshev acce l eration is to be used 
to allow acceleration to speed conve rgence. 

Print modified cross sections with every con­
trol change during a composition search. 
Normally selected if a composition search. 

Must be blank. 



INTERFCE 
Subscript 

9 

10 

11 

Columns 

15 

16 

17 

Contents 

Fis sian fraction (X) vector is the same for 
all materials in cross-section set and does 
not need homogenization into a (space ­
consuming) matrix for every composition, 
normally selected, if possible, to conserve 
storage. 

Perturbation problem is to be executed. 

Two-tape perturbation (real flux on logical 
unit 49, adjoint flux and original cross sections 
on logical unit 48). Otherwise, the pertur­
bation program will expect ~ flux tape con­
sisting of real and adjoint flux and original 
cross sections. 

2. T ype 12 cards for Integer data. Integers must be right adjusted 
and fully contained within their six-column fields . 

IOPTIONS 
Subscript 

121 card 

2 

3 

4 

5 

6 

7 

Columns 

1-3 

4-6 

7-12 

13-18 

19-24 

25-30 

31-36 

37-42 

43-48 

Contents 

Must contain 121. 

Undefined . 

Number of energy groups in cross-section set. 

Number of energy groups in problem. 

Number of regions in problem. 

Maximum number of outer iterations desired. 
Normally set to 10000 since program will 
stop on time limit . 

Maximum number of up-scattering 
(for up- scattering problems only). 
not up- scattering problem. t 

iterations 
Enter I if 

Maximum number of fixed fission source 
iterations (generally not used). 

Maximum number of extrapolations on keff 
during a search problem (4 assumed) . 

t If up-scattering iterations are performed, the convergence rate of the problem is increased. However, ex­
perience has indicated that the increase is not sufficient to offset the cost ·in time for performing the iter ­
ations. Thus, it is recommended that up-scattering problems be tried without using up -scattering iterations 
first, and these iterations only resorted to if unusual convergence difficulties arise. 
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IOPTIONS 
Subscript 

8 

9 

10 

11 

122 card 

12 

13 

14 

15 

Columns 

49-54 

55 - 60 

61-66 

67-72 

1-3 

4-6 

7-12 

13 - 18 

19-24 

25 - 30 

Contents 

Maximum number of interpolations on kef£ 
during a search problem (20 assumed). 

Print frequency during a search (i.e . , number 
of control changes in criticality search be­
fore indicative printing is performed). Nor­
mally enter a 1 to imply printing after each 

control change. 

Number of general interfaces (feature not 

available). 

0 if new problem. 
49 if a restart problem. In addition, input 
fina l k from previous run on 500000 card. 

Must contain 122 . 

Undefined. 

X direction mesh- refinement factor (relative 
to mesh of input flux guess or restart flux} 
( 1 assumed}. 

Y direction mesh-refinement factor 
( 1 assumed). 

Perturbation - point output key: 61 for printer; 
62 for card punch; 0 if point perturbation out­
put not desired; another value ( 1-49) if out-
put is desired on user logical unit (0 assumed). 

Maximum number of periodic iterations when 
doing an rB full-circle problem. Normally 
set to 2. 

3. Type 13 cards for Decimal data. All numbers must have decimal 
points. 

B Subscript 

131 card 

2 

Columns 

1-3 

3 - 6 

7 - 18 

19-30 

Contents 

Must contain 131. 

Undefined. 

Desired final value of keff when doing a 
critical search (1.0 assumed). 

Upper bound on search-control parameter 
(X) (0.0 assumed) . 



B Subscript 

3 

4 

5 

132 card 

6 

7 

8 

9 

10 

133 card 

1 1 

12 

13 

Columns 

31-42 

43-54 

55-66 

1-3 

3-6 

7-18 

19-30 

31-42 

43-54 

55-66 

1-3 

3-6 

7-18 

19-30 

31-42 

Contents 

Second guess (X 2 ) of 
eter (0.0 assumed). 
Type 500000 card.) 

search-control param ­
(First guess on 

Lower bound on search-control parameter 
(0.0 assumed). 

Estimate of dk/dx (used to ca lculate X 2 if 
nonzero). Normally used, if k(X) is approxi ­
m ate l y known, to eliminate the second control 
pass required to compute dk/ dx. Estimate 
may also be available from previous restart 
runs. 

Must contain 132. 

Undefined . 

Flux-convergence criterion on outer bounds 
(k,1) of k (0.001 assumed). 

Not used. 

Smallest flux used in computing monitor in­
formation (lo- 6 assumed). 

Agreement required in neutron balance 
equation (0. 001 assumed) . 

Estimate of initial keff in critical search 
problem (1.0 assumed). 

Must contain 133. 

Undefined. 

Extrapolation parameter for fixed fission 
source iteration (1.0 assumed). Normally 
not used. 

Up-scatter iteration convergence criterion 
(0.001 assumed). Normally not used. (See 
footnote on p. 45.) 

Flux convergence criterion on sum of flux 
differencest (0.001 assumed). 

For a k""Calculiltion. th ree convergence criteria are required on the outer iterations: 

1. Outer bounds of k: k s tfnl s k !132 card) 

. - [ lnl ln·ll
2
]

112 

2. Sumof fluxdifferences: Lft~>r -¢ .. ) U33cardl 
ijg\ J9 IJQ 

3. keff differences: tfnl- tln-11 fType 500XXI card) 

We recommend that these all have the same order of magnitude, ranging from to·4 to to·7, with a "normal" value of to·S. That is . a convergence of to-4 may be desired 
for some purposes but does not generally yield sufficient accuracy. A convergence of 10-1 yields sufficient accuracy, but at a large cost in computer time. Hence, this 
convergence is noi generally used unless the results are to be input to the perturbation code where small perturbations are to be made. 
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B Subscript 

14 

15 

16 

17 

18 

Columns 

43-54 

55-66 

Contents 

Not used. 

Asymptotic inverse reactor time period (a). 

1-3 Must contain 134. 

3-6 Undefined . 

7-18 

19-30 

31-36 

Initial estimate of outer iteration convergence 
rate used in computing Chebyshev extrapola­
tion coefficients (0.995 assumed). Normally 

set to 0. 995. (See page 37 . ) 

Periodic iterations convergence criterion 
(re full circle). Normally set to 0.0001. 

Interval shift factor fo r Chebyshev accelera­
tion (0.0 is assumed, implying no shift) . 
Normally set to 0. 0. 

4. Type 14 and 15 cards for Buckling and Volume Source (decimal) 
data. Data can be input as one constant, as varying with energy only or with 
region only, or as varying both with energy and region number. 

Columns 

1-2 

3 - 6 

7-18} 19-30 
31-42 
43-54 
55-66 

67-69 

Contents 

Must contain 14 for Buckling data and 15 for Volume Source 
data . 

Region number, given only when data are to be distributed 
into reg'ions. 

Buckling or Volume Source data, as named in columns 1-2, 
given on as many cards as necessary to cover all energy 
groups for this region, before beginning next region. 

Energy-group number of first group on this card, given only 
when data are to be distributed by energy groups . 

The remaining cards in the input deck are standard, except as 
noted be low. 

B . Type 2XXXXX Cards 

The Type 210000 cards for geometry specification must be consistent 
with mesh of the input flux guess . If a problem is being restarted using an 
old flux tape, the number of mesh points and the region structure given on the 
Type 2 cards must correspond to the tape structure. Mesh "multiplying" in 



X or Y d i rections is accomplished by setting the values of the X and Y mesh ­
refinement fact o rs (I OPTIONS ( 1 2) and ( 13) on the 122 card). The factor in ­
put is t he number of mesh points to be made from each input mesh point. The 
problem is then run using the new, "full" mesh . Subsequent restart problems 
to be run using the new mesh will require a new set of Type 2 cards con­
sistent with this mesh (and the removal of mesh-multiplying factors 
IOPTIONS (12) and (13)). That is, mesh refinement is used only once for 
each desi r ed mesh size without redefining the mesh in the Type 2 cards. 

The Type 220000 cards for the ratio - method geometry specification 
is not implemented. 

C. Type 3XXXXX Cards 

Column 60 is ignored; i.e., general boundary conditions are not 
implemented. 

On the rematnmg Type 3XXXXX cards the only restriction on card 
ordering is that the sides be input one at a time, until all regions and groups 
on a side are covered, with any ordering of data within a side allowed. 

D. Type 4XXXXX Cards 

Both Type 400000 and 4 10000 cards must always be present. That 
is, di-rect isotope-to - composition homogenization is not implemented. 

E. Type 5XXXXX Cards 

On the Type 500000 card, the value foy 6 (columns 13- 24) is used as 
the convergence criterion on differences between k values; for generation 
n, the criterion is satisfied if Jk(n) - k(n-1) J < 6 (see footnote on p. 47). The 
initial guess supplied in columns 46-57 is used as an initial value for k in 
a flux ca l culation, or for !J. in a source calculation (blank or 0 signals the 
default option of 1.0). The k corresponding to a restart flux must be used 
for a restart problem. If the problem is a criticality search, the initial 
guess, i.e., the control parameter (X 1), is placed in this field, and the 
initial k is put on the 13 2 card. The remaining Type 5XXXXX cards are 
implemented as specified. All cards with region numbers must have them 
in increasing order. Energy-dependent buckling modifiers can be input 
using the concentration change format, with columns 2 - 6 containing a region 
number, if desired , and columns 19-24, 37-42, and 55-60 containing group 
numbers corresponding to modifiers in columns 7- 18, 25 - 36, and 43-54. 

F . Type 6XXXXX Cards 

On the Type 600000 card CANDID requires the initial guess to be a 
flux guess and not a source; therefore column 7 must be nonblank. Spectrum 
averaging is not performed. External source must be read from Type 15 cards. 
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G . Type 7XXXXX Cards 

These cards are as specified in ANL-7194. In addition to the normal 
use of cross-section set modification,t these cards are used to input cross 

sections for use in pe r turba tion calculations .
8 

t 
ANL-CAND!D expects micro c p· · 9 . s o I C cross -secuon data on a magnetic tape prepared by the XLffi!T Code 
An XLIBIT cross-secnon set mu t b .1 bl · 
to b 

. . h s e ava1 a eon tape for each problem even if all cross -section data are 
e mput v1a t e 700000 cards. 



VIII. EXECUTION CARD DECK ARRANGEMENTS 

A . Normal Execution 

The control cards and deck structure necessary to execute a normal 
ANL-CANDID run are (~punches are assumed in column 1) : 

JOB, User Identification 
MOUNT XLIBIT Cross-section Tape on LUN 44 
MOUNT CANDID AOV Tape on LUN 47 (AOV means absolute overlay) 
SCRATCH TAPES on LUN 42, 43, 45, 55 (SYSTEM scratch unit) 
EQUIP,44=(XLIBIT Cross-section tape name, Version) RO, SV 
EQUIP,3=45 (Equivalent reference saves one scratch tape) 
EQUIP,47=(CANDID AOV tape name, Version), RO, SV 
LOAD MAIN , 47, Time estimate, Print estimate 
Data 
END OF PROBLEM (column 3) 

B. Program Compilation 

The volume of source program cards (some 20000) in ANL-CANDID 
prohibits the handling of source decks directly . Thus, the cards are put on 
tape along with SCOPE cards denoting the end of overlays. The following 
SCOPE control cards (in addition to special mounting instructions) will com­
pile the source code from LUN 10 {unlabeled) and prepare the binary load 
and go (LGO) tape on LUN ll. Note that CANDID is compiled as a one- bank 
code. 

MOUNT TAPE (ANL -CANDID source tape reference number) ON 
LUN 10 

EQUIP ,l O=SV, ** 
EQUIP,ll=(CANDID LGO tape name, Version), SV 

~:~:·~~D } Main Control Section 
FTN,L,X= ll ,I=lO,R,*. 
COMPASS,L,X=ll,I=lO 

FILE,ll } 

OVERLAY, 47 •1 0 erlay 1· Processes card Types land 2 . 
FILE END v . 

FTN ,L,X= ll ,I=l 0 ,R .*. 

FILE,ll } 
OVERLAY ,47 ,2 
FILE END Overlay 2 : Proc esses card Types 3-5. 

FTN ,L,X= ll,I=lO,R,* 
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FILE,l l } 
OVERLAY ,4 7,3 
FILE END 
FTN ,L,X= 11 ,I= lO ,R ,* 
FILE,ll } 
OVERLAY ,47 ,4 
FILE END 
FTN ,L,X= 11 ,I= 10 ,R ,* . 

FILE,ll } 
OVERLAY,47,5 
FILE END 
FTN ,L,X= 11 ,I=l O,R ,*. 
FILE,ll 
OVERLAY ,47 ,6 } 

Overlay 3 : Creates ps e udo cross-section 
library tape from XLIBIT tape . 

Ove rlay 4: Processes card Type 7 if 
they exist. 

Overlay 5: Performs search and k 
calculations. 

Ove rlay 6: Output edit. 
FILE END 
FTN,L,X=ll,I=lO,R,*. 
FILE,ll 
OVERLAY,47,7 
FILE END 
FTN,L,X= ll.I=lO ,R, *. 

} Omloy 7 Pe rtur bat ion . 

C. Program Modification Using LGOEDIT 

Additions, corrections, or deletions to the load-and- go tap e are made 
using the program LGOEDIT (see Appendix B) . The card deck structure 
listed below will accomplish th e following (assuming the existence of an old 

load-and- go tape) : 

1 . Compile the indicated source programs and place them, together 
w ith the associa t e d LGOEDIT control cards (REP ,DEL ,INS) , on the merge 
tape (LUN 45). 

2. Select the first program name (NAME!) from the control card 
on the m erge tape, and search the old LGO tape (LUN13) until NAME! is found. 
Preceding sub routine s are simply copied from LUN 13 onto the new LGO 
tape (LUN 11 ). The instruction on the control card is executed as described 
in Appendix B , and LGOEDIT proceeds to the next subroutine on the merge 
tape. Not e that LGOEDIT does not space the old LGO tape, indicating that 
the orde ring on the old LGO tape must be preserved on the merge tape. 

MOUNT TAPE (Old LGO tape) on LUN13 
EQUIP , l 3 (Old LGO tape name, Version). RO,SV 
EQUIP ,!!= (New LGO tape name , Version), SV 
FILE , 45 
REP NAME 1 
FILE END 
FTN,L,X=45,*. 



FILE,45 

Source for Subroutine NAME 1 
SCOPE 

DEL NAME2 
FILE END 
FILE,45 
INS NAME3 
FILE END 
FTN,L,X=45,*. 

Source for Subroutine NAME3 
SCOPE 

Binary Deck for LGOEDIT 
RUN 
11 I 13 I 45 (Tape numbers as input to LGOEDIT columns 1-6) 

D . Modification Followed by Execution 

The normal execution structure (A) may be merged with the program 
modification procedure (C) to produce a run in which modification is followed 
by execution. The structure is as follows : 

Normal control cards (A) 
Modification structure (C) 

LOAD, 11 (Prepares AOV Tape on LUN 47) 
RUN 
Problem Data 

E. Restart 

A restart feature is provided for the following reasons: 

1 . Machine failure usually in the form of tape parity error . 

2 . Time estimate exceeded. 

CANDID checks internally for an error condition, and when one is 
encountered, the current flux vector is written, as indicated in Fig. 4 , onto 
a flux save tape (LUN 48). Normal termination will also result in the flux 
being written on LUN 48. Thus, to save the flux, the user must insert the 
following control card : 

EQUIP,48=(Flux save tape name, Version), SV. 
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Real Flux 

Slarl 

EOF 

1 
} First 2 

group 
flux 

J 

1 

th 
2 group 

flux 
J 

1 
2 } First 

group 
flux 

J 

1 
2 } Gth 

group 
flux 

J 

1 
2 } First 

group 
flux 

J 

1 
2 } Gth 

group 
flux 

J 

EOF 

First 
Channel 
Flux 

Second 
Channel 
Flux 

lth 
Channel 
Flux 

Adjoint Flux 

~ 

Same format 
as Real Flux 
(Dimensions 
may differ 
during mesh 
refinement) 

EOF 

Fig. 4. Restart Tape Format 

Original COmposition 
Cross Sections 

!Used by Perturbation! 

~ 
by composition 
and group 

EOF 

First channel 
type cross 
sections 

EOF 

EOF 

lth channel 
type cross 
sections 

EOF 

To restart the problem from this point, the user must remount the 
tape on the restart unit (LUN49) by inserting the following SCOPE cards: 

Mount tape (Old Flux tape Identification) on LUN 49 
EQUIP,49=(0ld Flux Tape Name, Version), RO,SV 

The original input-data deck is used with the exceptions (1) the 
number 49 must be punched on the 12 card (see Section VII), and (2) the 



k~~f, where n is the la.st iteration of the previous run, must be punched 
on the 500000 card (or on the 132 card if a search problem). Normal exe­
cution will then proceed with the flux guess taken from LUN 49 instead of 
the standard input unit . The new flux may again be saved on LUN 48. (See 
Section IX.) 

F . Back-to-back Runs 

The stacking of runs back-to-back is provided, but is not usually 
done except when perturbation problems are run . 8 The reason for this is 
that two-dimensional problems of any size require so much machine time 
that they are run in stages . (See Section IX.) 

A complete exit to the SCOPE System is made following each End of 
Problem card. Thus, the program must be reloaded for each problem. This 
is done to allow for any available mounting or dismounting type instructions 
to be recognized between problems. Thus, in stacking problems, the deck 
structure is: 

Normal execution control cards (A) 
Program modification structure, if any (C) 
LOAD , RUN 

OR 
LOAD MAIN ,4 7 
Data Problem 1 
END OF PROBLEM 
Tape - handling instructions (i.e., unloading old flux tape, mounting 

new flux tapes for next problem, etc.) 
LOAD MAIN ,4 7 
Data Problem 2 
END OF PROBLEM 

Tape -handling instructions 
LOAD MAIN ,4 7 
Data Problem n 
END OF PROBLEM 
End of File 

G . Sample Deck Structure 

A sample deck structure including program modification, restart, 
and back-to- back problems might appear as follows : 

JOB, User Identification 
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MOUNT OLD LGO Tape ON LUNll 
MOUNT XLIBIT Cross-section Tape on LUN 44 
MOUNT Old Flux Tape for Problem 11 on LUN 49 
SCRATCH Tapes on LUN' s 42,43,45,55 
EQUIP,ll=(NEW CANDID LGO.L),SV 
EQUIP,l3=(0LD CANDID LGO,),SV 

EQUIP,3=45 
EQUIP,44=(XLIBIT Cross-section Tape Name,Version),SV 

EQUIP,47=(CANDID AOV,2),SV 
EQUIP,48=(NEWFLUXl,l),SV 
EQUIP,49=(0LDFLUXl,l),SV 

FILE,45 
REP NAMEl 
FILE END 
FTN ,L ,X=45,* . 

RUN 
131145 
End of File 
Release, 13 
Load, ll 
Release, ll 
RUN 

End of Problem 
End of File 
Release, 48 
Release, 49 

Source deck for Subroutine NAMEl 
SCOPE 
Binary deck for LGOEDIT 

(LGOEDIT input card) 

(Special ANL Control Card which unloads 13) 

CANDID Data Deck for Problem 1 

Mount old flux tape for Problem 2 on LUN 49 
EQUIP,48=(NEWFLUX2,l) ,SV 
EQUIP,49=(0LDFLUX2,l) ,SV 
LOAD MAIN ,4 7 

End of Problem 
End of File 

CANDID Data Deck for Problem 2 



IX. NORMAL EXECUTION PROCEDURES 

A two-dimensional diffusion problem is usually run in stages (a 
sequence of computer runs) for two reasons: 

1. The probability of error in problem input data (even if it gets 
by the input processor, which checks for consistency only) is significant. 
Thus, we would like to be assured that the problem is proceeding in the 
"right" direction before spending a significant amount of computer time. 

2. Even when we are assured that the problem is progressing 
smoothly, it is worthwhile to continue in stages of less than 60 min of com­
puting time to measure convergence rates, progress, etc. 

The stages mentioned above are of two types: 

l. Mesh size: i .e., starting with a coarse mesh, running the 
coarse-mesh problem, and refining the mesh using the coarse-mesh flux 
as an input flux guess for the refined problem. 

2. Computer time: i.e . , putting a time limit on execution of 
something less than 60 min, coming off the computer to measure progress, 
and restarting and continuing the problem from that point. 

Experience has shown that a 20-group, 40 x 40 mesh may take 3 to 
4 hr of computing time (depending on accuracy requirements and the rate of 
convergence of the problem). Hence, it is wise not to be hasty in expending 
this amount of time only to find (possibly because of an error or incorrect 
assumptions) that the results are not what was expected. The problems are 
generally run as follows: 

I. The mesh is reduced or "coarsened" to a problem that will run 
in 20 or 30 min (e.g., 10 x 10 x number of groups); the results are expected 
for "ballpark" accuracy. Experience indicates that this result is certainly 
within 10"/o of the final answer and may be as good as 1%. Errors in con­
figuration should show up at this time. At the end of the job, the flux tape 
is saved as indicated under Execution Card Deck Arrangements, 
Section VIII. 

2. After step I is completed and the refined problem is to be at­
tempted, the mesh-refinement feature is used. This amounts to placing a 
multiplication factor (integer) for the X and/or Y direction on the 122 card 
(see Section VII). For example, a 2 placed in the field for the X direction 
will double the mesh along this axis. (The coarse problem must be planned 
so that an integral multiple of the coarse mesh will give the final desired 
mesh.) CANDID now automatically spreads the coarse mesh to adjacent 
points in the fine mesh, as indicated in Figs. 5 and 6. The resulting flux 
guess is then used to start the problem. Refinement can take place as often 

- -" ' · .. axis. 
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Zs 
z5 
Z4 
Z3 
Z2 
z' I 

z3 

z2 
z 

zl 

zo 

r' I 

r 
r 1 r2 r3 r4 
r2 r'3 r4 r5 r(; r7 r8 

Coarse mesh ' 0 Flux point 

Refined mesh ' X Flux po int 

The orginol 3 x 4 mesh (points Ol 6 x 8 (points X) 

Fig. 5. Mesh Refinement'~ (Doubling in r and z directions) 

r' I 

r 
r I r 2 

r 2 r3 r 4 r5 

Note ' An interpolation scheme would give o better approximation, 
but one has not been incorporated into ANL-CANOIO. 

Fig . 6. Typical Flux Shape for Starting the Refined Problem'' 

"" Unprimed mesh lines denote coarse mesh. 
Primed mesh lines denore re fined mesh. 



X. COMPUTING REQUIREMENTS AND EXECUTION TIME 

A. Machine: CDC 3600 with one-bank 32K fast memory. 

B. Operating System: SCOPE 

C. Tape Units: Normal Execution: Four scratch tapes, cross-section tape, 
AOV tape . 

Program Modification: Four scratch tapes, cross-section 
tape, old LGO tape, new LGO tape, AOV tape. 

Restart: Four scratch tapes, cross-section tape, AOV tape, 
old flux tape, new flux tape. 

D . Execution Time: Execution time depends on the convergence criterion 
and the problem convergence rate. Typically, a 
40 x 40 mesh, 20-group problem will run 3-4 hr. A 
10 x 10 mesh, 20-group problem will run 20-30 min . 
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XI. RESTRICTIONS AND LIMITATIONS 

J. Roughly, the largest problem that can be handled is 20 groups 
b y 40-45 points in a channel (i.e., Y or Z or e direction). Any number of 
points can be handled in the R direction if one has enough money. 

2. The number of compositions cannot exceed the number of ma­
terials in the cross-section library. "Dummy" isotopes should be inserted 
in the cross-section set if this situation arises. 

3. Composition cross sections cannot be directly homogenized 
from isotopes . The material level cross sections must be inserted even 
though they may be decimals (i . e . , volume fractions are J . 0) . 

4. A source g uess cannot be input. Only a flux guess is allowed. 

5. The distributed source for a source calculation must be input 
b y region and group on the Type J 5 cards. CANDID will not accept an ex­
ternal source input v ia the 6 10000 cards . 

6 . Generally, the output is erroneous for adjoint calculations, but 
the flux printout is correct. 



XII. SUMMARY OF REQUIREMENTS 

Execution of ANL-CANDID requires familiarity with the following 
documents, in addition to ANL-7305: 

1. Code independent input and eros s- section library tape prepara­
tion are described in the fo llowing documents: 

M. Butler and H. Greenspan, General Input Specifications for 
ANL Reactor Programs, ANL-7194 (April 1966). 

S. D. Sparck, XLIBIT: An ANL Cross-section Library Code, 
ANL-7112 (Feb 1966). 

2. To make modifications and/or additions to the CANDID load­
and-go tape, the use of LGOEDIT is helpful: 

LGOEDIT2, reproduced as Appendix B by permission of the 
authors. 

3. For perturbation cal culations, the following publication is 
required: 

G. K. Leaf and A. S. Kennedy, PERC, A Two-dimensional 
P erturbation Code Based on Diffusion Theory, ANL-7304 
(May 1967) . 

4. Finally, if available, the Control Data Corporation documen­
tation of CANDID2D may be helpful: 

CANDID2D, A Two-dimensional Neutron Diffusion Program, 
Control Data Corporation (1966). 

The following items are necessary to run ANL-CANDID : 

1 . Source (BCD FORTRAN Card images) tape. 

2 . Load-and-go tape prepared by compiling source tape . 

3. Absolute overlay tape prepared from the load-and-go tape . 

4. XLIBIT generated cross-section library tape. 

5. Proper SCOPE control cards . 

6. Input deck which conforms to ANL-7305 and ANL-7194 . 

7. Lots of luck'.'. 
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APPENDIX A 

Sample Problems 

The sample problems in this appendix reinforce the conclusions 
drawn in the body of the report. Hence only relevant parts of each output 
listing are included. For completeness, sample problem l is listed in 
its entirety . 

where 

and 

where 

and 

For reference, the tests for convergence are listed below: 

1. Sum of flux differences = r L (ct>(n) - ¢(~- 1 ) )]
1

/ z. 
G.j. g lJg lJg 

2. 

3. 

4. 

(i,j) are the point indices, 

g is the group index, 

n is the outer iteration index. 

Bounds of keff 

{ 

¢(n) } lJg 
max ---
ijg ¢(n-1) 

lJg 

keff difference = I k(nff) _ k(n - I)I 
e eff · 

Critic ality search = I k(n) _ k . I 
eff desned · 



5. Up-scattering 

6. Periodic 

1. Sample Problem 1 

a. Description 

( 1) Problem Type 

Real kef£ calculation without Chebyshev acceleration. 

(2) Configuration 

(a) Geometry 

rz 

(b) Region Definition 

The reactor consists of three regions as follows: 

Region No. 1: Core region composed of uranium 
(UZ3 5 and uz38

), stainless steel, molybdenum, zirco­
nium, iron, nickel, chromium, and sodium. 

Region No. 2: Control- and safety-rod region com­
posed of uranium (UZ35 and Uz38

), molybdenum, nio­
bium, iron, nickel, chromium, and sodium. 

Region No. 3: Radial-blanket region composed of 
uranium (Uz35 and uz38

), plutonium (Puz39
), iron, 

nickel, chromium, and sodium. 

(c) Mesh Definition 

r direction: 27 points 

z direction: 20 points 
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(d) Boundary Conditions 

Left: ¢' = 0. 

Right: ¢ = 0. 

Bottom: ¢' = 0. 

Top: ¢ = 0 . 

(e) Number of Energy Groups: 2 

(3) Convergence Criteria 

kef£ difference = 10-5 

keffbounds = 10- 5. 

Sum of flux difference 



b. Output Listing 

P.IIOB 1 NO, 2t00000•0IO iDC-NDJD K•C-~C C~O -CCI , RZ, TWO GROUPS, 20 X 27 ~ES~ 

CODE DEPENDENT V-TA OR INPUT I, DiffERENT THAN ZERO, 

BUC~~ING DATA ~AYE ~OT BEEN INPUT, 

YO~UME SOURCE DATA ~AVE NOT BEEN INPUT, 

A~L fLUX VAlUES WILL liE PRINTED, 
C~E~YCHEV ACCE~ER.TIO~ WI~~ NOT BE USeD, 

ENEWGY GROUPS IN CROSS SECTION DATA,,,,,,,,,,,,,,,,, 
ENEWGY GROUPS TO USE IN PROBLE~ 1 ., 1 •• ~,,,,,. ,.,,~,. 
NUMWER OF REGIONS,,,,,,,,,,,,,,,,, ; ,,!•••••••••••!•• 
MAXlMUM NUMBER Of OUTER ITERATIONS,,,,,,,,,,,,,,,,,, 
MAXIMUM NUMBER Of INNER ITERATIONS I CHANNEl CALC : ,, 
MAXlMUM NUMBER Of EXTHAPOLATIONS ON ~·EfFECTIVE,,!,, 
MAXIMUM NUMBER o; INTERPOL-liONS ON ~·EfFSCTIVE,, 1 ,, 
PRINT FReQUENCY fOR CMITICALITY SEARCH.,,,,, ,,,,,,, 
PRINT FREQUENCY ON fiSSION SOURCF. K,,,,,,,,,,,,,,,,, 

DbSlRED K5EfPECTIVE,,,,,,,,,,,,,,,t,,,,,,,,,,,,,,,,, 
URP~R BOUND ON SEARCH PARAMET~H 1 ,,,,,~ 11 ,,,,,,,,,,,, 
S6C~NO GUESS ON SEARCH ~ARAMETER,,;,,,,,,,,,,,,,,,,, 
LU~iR HOUND ON SEARCH PARAMETEH,,, J ,,~ 1 ,,,,,,,,,, ~ ,, 
CONVERGENCE CRITERION ON OUTEH 80U-DS - OF K,,,,,,,,,, 
CONVERGENCE CRITERION PUR SOURCES, ; ,,,,,,,,,,,,,,,,, 
S~A~LEST f~UX V-LUE U~EO IN COMPUTING - K•E>fECTIYE;,, 
AGREEMENT REQUIRED IN NEUTRON BALANCE!o•o•• ,,.,:., 
F"IRitT GUESS AT I( .. EF'F"ECTIVE,,,,,,,,;,,,,,,,,,,,,,,,,, 
CONVERGENCE CRifERION ON P~UX PER INN~R ITERATION~,, 
CONVERGENCE CHlfERION fOR SUM or >Lux · DJ>fERENCESi,, 

2 
2 

3 
10000 .. 

4 
20 

1 

49 

1.o2~o•oeo 
1.DOOD•OD1 
t.5ooo•oao 

•1,00DO•Oa1 
1,DODD•OD5 
1,DOOO•OG3 
1,0000•006 
1 nnna.no;, 
1,oooo•oeo 
1,0000•003 
1 .OODO•OD5 

P.-Gf NO, 1 



PHOB, NO, 

GEOM~TRY 

TY~E 

2,DOOUO•U80 ~DCANDID ~·CALC <NO ACOI , RZ, TWO G~OUPSo 20 X 27 MES~ 

REACTUR GEOMETRY 

~EPT RIGHT BOTTOM 
BOUND BOUND BOUND 

PAG! ~0. 

TOP 

Rl W ITHUUT INVERS(ON 0,0000•000 7,8100•001 o,oooo•ooo 

BOUND 

6,0000•001 

PROB, N0 1 

H EB 

R~GjON NO, ~EF"T BDRY, RlllMT BDRy, BOTTOM 8DRY, 

1 o,oooo•ooo 2,3168•081 o,oooo•ooo 
2 2,3168•001 2. 5902•091 o.oooo•ooo 
J 2,5902•001 7' 8100•001 o,oooo•ooo 

2t00000•UQO -DCANDID K•CALC <NO ACCI , RZ, TWO G~OUPSo 20 X 27 MESH 

MESH DlirJNIT!ON 

INCRE~ENT METHOD • XCHI DIRECTION 

TOP BDRY. 

6,0000•001 
6.ogoo•OP1 
6,0000•001 

PAGE NO, 

XCRI INC~EM~NTS XCRI INCRE~ENTS •cRI INCREHENH XCRI INCREHENm 

o,oooo•ooo 12 3 12 

!~AX I 27 

XCRI PI,. US DELTA X<RI FROM L.lfT TO RIGioiT OF REACTOR 

>H NU 1 1 ii 3 4 ' 6 7 8 

2 

9 
;CISl>A ~.9307•000 31 86U•Got 5,7920•000 717227•000 9,653::1•100 !11!184•001 113515•001 11!14415*001 1T?S?U001 

,R NO, u 1~ 13 14 11' 16 17 u 19 
iCISlil ~ 1 12JHOU1 21 316&•oo• 2t4079•001 21 4991•00! a,5902•0o1 J10i!12•001 314602•001 3189!51•001 4:nouou 

•H NO, ~1 2ii 23 2'"11 2!1 26 27 
USC I SSA ~.2001.001 5,6J,t•oo• 6,0701•001 ... ,,05~•001 619400•801 7,3750•001 7,8100•001 

XCRI 

10 
1,UOho01 

20 
4,76!11•001 



2oDOODD•080 iDCANDID K•CA~C !NO ACCI , RZ, TWU GROUPS, 20 X 27 MES~ 

--------------------------------------------~M~E~S~M~D~E~f~I~~ ~IT~I~O~N~--------------------------------------·--------

"HOII, No, PAGf NO, 

INCREMENT METHOD • Ylll CIREr.TIUN 

Y(%1 INCREM~NTS YIZI INCREMENTS YIZI INCREMENTS YIZI INCREMENfS Y!ZI 

20 

JMAX • 20 

YIZ I P~US DELTA YIZ I fROM BOTTOM TO TOP Of REACTOR 

VIZ I MESH No, 1 a 3 4 5 6 7 8 9 10 
OHOINATE J,oooo•ooo ~.oooo•aoo 9o0000•000 1,200Q•001 1o500D+001 t,8ooo•oo1 2,1 000•001 2,4ooo•oo1 2i?D00+001 3,oooo•o01 

' ( z) MESH NO, 11 ta 13 14 1' 16 17 18 19 20 
OHDINATE 3,Jooo•ou1 J' 6000*001 3o9000•001 4,2000•001 4o5000•001 4,8000•001 5,1Q00•001 5,4000•001 5treoo•oo1 6,oooo•ao1 



L 
MESH 

PHOB, NO, 2,00000•000 «DC~NDJD K•CA~C (NO ACCl , RZ, TWU GHOUps, 20 X 27 MES~ 
REGION HAP 

PAG! NO, 

POIN TS 
(REGION NUMBE_!! 9.Y Jl~~ _POINT) _ 

R NESH POINTS 

z 
MESH 

POINTS 
2 5 6 8 10 11 12 13 14 15 16 17 18 19 20 21 2?. 21 24 25 

••• * .......... * •••••••• ~.!_~....!...!_!..._•__!.~...!_-:.!.. :"....!._.!...!_!.!._*** ••••• -· ••• *. •..!..!.!...!...*.!..~'!:~.! •••••• * •••••• *. !t u. * •••• ' •••••• *. 
20• 1 1 1 1 1 1 1 1 1 1 1• 2 2 2• 3 3 3 3 3 3 3 3 3 3• 20 

• 19• ..__~.__-~ __ _L__L __ i ___ ;~1-~-~--~--1-~_z__2_!__:L_3__3 _ _,3 _ _,3 -L- L-"l'---<3'---"3• - 1V-
• 

18• 
• . . 

1 1* 2 2• 3 3 3 3 3 3 I 3• 18 
------· ----------·------· ---·---------- ----------------·------=-------::-''---

1* 2 2 2• 3 3 3 3 3 3 3• 17 
• 

17• 1 1 

1 

15• 1 

14• 

• 
._,1.____,1 __ L__!_ _ 1 __1_ ._1 __ ! __ 1_! _ _£ _ _2____2 !__ 

• • 
1 1 1* 2 2 2• 

------·~------·-
3 

1• 2 2 2• ~ 

3 

3 3 

3 

3 

3 

3 

• 
;\.t 16 

• 
3• 15 3 I 

~--=----=----=----*------------
3 I 3 3• 14 

3 

• • • 
----'1"3"-:::-_._-_._ _ _._ _ _._ _ _.±1 _ _. _ _.± _ __J. _ _.._ 1 _1 1• 2 2 2• 3 _ _3 _ _.,.__.,~_3 __ 3__3 __ I _ 3 _ 3t_ ~3 _ 

• • 
12• 1 

• 
1 1 1• 2 2 2• 3 3 3 

• • 
11• 1 1 1 1 1• 2 2 2• 3 3 3 

• • • 
10• 1 

• 
9• 

1 1 JL_._~1-~._~1~:~-2~_~2-_J2~:~-3~-~3 __ 3 

1 1 1 1• 2 2 2• 3 3 3 
• 

8• 
• 

1 1 1 
• • 

1• 2 2 
• • 

____ 7~:::-_._ __ 1~-1~-~1 _ _.± _ _A __ ~ _ _.. __ _..._~._~._~1~·~~-2___2: 3 

6t 1 1 1 1 1 1• 2 2 2• 3 
• • • 

5• 1 1 1 1* 2 2 2• 3 
• • 

3 

3 3 

3 3 

3 

3 

3 

3 

3 

3 

3 

--~4~:~~--'1~~~-~-~-±--~1 _ __. _ _A.__,._~._~1~:~~2._~2L_~2~·~~3~._3~._~ 

3• 1 1 1 1 1 1• 2 2 
• • 

2• 1• 2 2 

2• 3 
• 

2• 3 

3 3 3 

3 3 

3 3 I 

3 3 3 3 

3 

• 
3 3• 12 

3 3• 11 
• 

3-3.t. UL 
• 

3• 9 

3 3 3 Jt 8 
• 

3~~3L--J3L--J!, _ _J3L___:3~:~_L_ 

3 3 3 3 3 3• 6 
• 

3 3 3• 5 

~3-~3.,___.,3___l___3_h__._1. __ _ 

• 
3 J 3 30 3 

3 3 3 3 3• 2 
* • • • 

1• 1 1 1 1 1 1 1• 2 __z__1_!_ __3 __ 3 _ ___L__3~ 3 3 _ J._ _ __]t L __ 

•····•·•···••·•···•···•·······•······•··········•····•······•·······•···················•····•······· 2 3 4 5 6 q 10 11 12 13 l' 15 1~ 17 18 19 20 21 22 2J 24 25 
M SH POINIS 



P'H08 1 NO, z, oooun.uoo 
SH 
NTS 

~6 27 
••••••••• 

20• 3 3• 20 
• • 

19• J J• 19 
• • 

18• 3 J• 18 
• • 

17• 3 3• 17 
• • 

16• 3 3• 16 
• 

15• 3 3• 15 
• • 

1•• 3 3• 14 
• • 

13• 3 3• 13 
• 

12• 3 5• 12 

• 
10• 3 5• 10 

• • 
9• 3 5• 9 

• • 
8• 3 5• 
• • 

7• 3 3• 
• • 

6• 3 3• 6 

• • 
4• 3 J• 
• • 

3• 3 J• 3 

• • 
1• 3 3• 
••••••••• 

26 27 

~DCANOIO K•CA~C (NO ACC) I HZ, TWU G~OUPSo 20 • 27 MES>I 
~EGlON HA~ 

( REG lQ_I'LJi!!.ll 8 E R !l~ rlE~_H P-OJJ'tU ____ 
R MESH POINTS 

PAGI! NO, 6 
z 

--"lES!L 
I'OINTS 



~~08, NO, 2,0QOOO•U00 ~DCANDIO K•CA~C INO ACCI , RZ, TWO GROUPS, 20 X 27 MESW 

___ f!9UNOA~Y CONCJTJ O_i'l_ DA.I.A.__ __ 

PAGE NO, 7 

~EfT rACE UR AX.~S~--------~~~~R-LFAA~CE~--------------~IinH_Lj.~C~F-------------------LT~OP~r~A~C~E~---------

pek, r~ux • o,o 0' 0 fLUX • 0 1 0 

~1<08 1 NO, 2t000DO•OOO WDCAND(D K•CA~C INC ACCI , RZ, TWU GROUPS, 20 X 27 MES~ 

MAtERIAL ASSIGN"ENT O~TA 

THE CRUiS S~CTION SET IS !OENT!fiEO AS 224 

MATERIAL MA~I:UP 

"ATER I A~ ISOTOI'E NUMBER ISOTOPE NUMBER I~OTOPE NUMBER 
NUH8SR 10 DE~SilY I D DENS I TV ID DEN~ tTY 

R 1N15 1,189800.102 R 1N16 1,505600•003 R lN17 3,398200•003 
R 1N~1 6,~16000.0Q4 R 1N34 1,0786QQ•OQ2 R 1N69 6o8816QQ•D03 

2 R 2N15 1,271000·002 R 2N16 1,609000•003 R :tN17 3,630000•003 
R 2N31 4,667000•004 R 2N34 lo27900C•002 R 2N69 •• 712000•003 

3 R 3N1!i 1ol96000•002 R 3Nl6 1,514000•003 R JN17 3,417000•003 
R 3NS5 3,600000•005 R JN69 2,872000•002 R 3N71 6,500000•005 

~LOX • OoO 

PAGI NO, 8 

ISOTOPE NUMIER 
ID Dl'NSITY 

R 1N2? 8,3161100•004 
R 11'JZ1 ~O_ll_O_O 
R 2N27 5,H2800•004 
R '.N71 4,410000•003 
R 3N34 4,JIJDOh003 

-..j 

0 



PHOB, 1110, 2o00000•00D aocAND!D K•CA~C CNO ACC) 1 RZ, T~O GROUPS, 20 X 27 MES~ PAGf NO, 9 

~PUSJTJON M4TERIA~ MATERIAL VO~UME 
JMBEH NUMBE~/10 

VOL:UME 
fRACTION 

MATERIAL 
NUHBER/!D 

VOLUME 
fHACT I O!i 

HATER I AL 
NLJMijER/10 

VO-UME 
fRACTION NUHBERI(D [8~-------------

1 
2 
3 

PH0~ 1 NO, 

1 
2 
3 

1,000000•000 
ltDOOOOO•OOO 
1,000000•000 

2 100QOo•UOO ~DCANO!O K•CALC <NO ACC) , HZ 1 TWU GROUPS, 20 X 27 MESH 

CUMPOS!T!ON ASSIGNMeNT BY HEGION NUMBER 

H~GION NQ 2 3 
CO~~OSIT!O~ NO, 2 

PAGE NO, 

PHOB, NO, PAGf NO, 2oOOOUO•UOO 20CANDID K•CALC <NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH 

·----------------------------------------------~PROBLEM~T~Y~P~~-----------------------------

fLUX CONVERGENCE CRITEH!ON <Dc~TA),,, 1,0000•005 

10 

11 



PH08 1 NO, 2o00000+UUO oOCANDIO K•CA~C (NO ACC) , RZ, TWU G~OUPSo 20 X 27 HES~ PAGf NO, 12 

~E F~ux VAlUES W~ I CM WERE ftiPUT ARE GIVEN BELOW - ·----------

REGION F~UX 'LUX •~ux rLUX r~ux CA-D 
NO VA~UE V ~~li..E VA~UE VA~Ut: __ VA~Ut: 

1 1' 0 
2 0,5 
J 0 o1 

49 

LUN ~9 REA~ FLUX ~AS 27 eHANNE~S 

LON 49 AUJ F LOX HAS 27 cHANNELS ,. 1 G•1 J•1 F~UX• 5,17433¥2•003 ,. 2 Q•1 J•1 FLUX• 5,1410U6·003 
I• 3 G•l J•1 FLUX• 5,0747050•003 ,. ~ <l•1 J•1 ~LUXe 4,91598~1·003 
I• 5 G•1 J•1 fLUX• 4,ti457o•6•003 
I• 6 G•1 J•1 I LUX• 4,61498$3•003 
I• 7 G•1 J•1 fLUX• 4 1 4951H2o003 
I• ~ G•1 J•1 fLUX. 4,2778406•003 
~ G•1 J•1 f"LUX. 4 1 UI471Y7o003 ,. 10 G•1 J•1 fLUX a 3,7676868•003 ,. 11 Gal J•1 FLUX• 3,4786942•003 
I• 12 Go1 J•1 fLUX• 3,1697071•003 
I• 1J G•1 J•1 fLUX• 2,9~61318•003 
I• 14 Goi J•1 fLUX• 2 7987402•003 

1 • J•1 fLUX. 2,66368&9·003 
~ E; 16 G•1 J•1 fLUX• 2,0a392U5•003 
i ~ 17 G•1 J•1 fLUX• 1,J8575/2o003 
'f 18 Gal J•1 ~LUX• 8 1 4912H9o004 

19 G•1 J•1 fLUX. 5,~t448~8·004 
20 G•1 J•1 fLUX• 3 1 64833,2o004 
21 Go1 J•1 fLUX. 2 1 4U0752o004 
2~ G•1 J•1 fLUX. 1 1 ,824:i9o004 
2J G•1 J•1 fLUX. 1 1 0i989o4•004 
2~ G•1 J•1 nux. 6,,8S18/3o005 
25 G•1 J•1 ~ LI.!Xo 4 1 0!01U6o005 
26 G•1 J•1 ~LUX. 2 1 U304!;0o005 
21 G•1 J•1 FLUX• 6,54127,3o006 

~01020 MAS COPIEU FLUX FRO~ ~UN 49 ONTO LUN 3 

I Xi N• ~7 JMAXIN' 21) .MAXIIUT• 27 .,IHAXOUT• 20 



l't(OB, NO , 2oOODOO+UOD lOCANOID K•CALC (NO ACCJ , RZ, TWU GROUPS 1 20 ~ 27 MESH PAG! NO, 

THOL VALUE (XI • N !NT• '----'----

PAG! NO, 

ENERGY 
\iROUP 

U!FfUSION 
COE~fiCIENT~------

____ !!.~ ---- - ---- _ J:.l"-'SS._IuO.u:N'-,:,------- ------f j SS I 01-.L __ 
CROSS SECTION CROSS SECTION ~EACTION RATE 

1 
2 

2,0386+0Q0--
1,0•J••ooo 

1o3179•B02 
2o~999oU02 

9,2113•003 
1,.607-002 

2.3.30•002 
3,5.97•002 

E------------------------------- -- -------------------- - -- -·-· 

;-------,------------- --- - ----- - --- -------· ----
Pt(08, NO, 2o00000+000 iDCANDID K•CALC (NO ACCI , HZ, TWU GROUPS , ~0 X 27 MESH PAGI! NO, 15 

:------C:::_O::.M:.:.P:.:.::.O::.S_,_l .:_T_,_i .:.O.:.:N__:N..=UccMc::B_,Ec.R"''-''-''- - 1,_ __ 

ENERGy 
GROUP 

1 

1 9,9221•001 9,9221•001 
1;-------------~2;__ ____ .......!.7_.,17..!9_.1.±1"-•JLO.o.Q ,_3 ____ 7..,] .lll• ~Jil__ _____ _ _ ____ _ 

PHOB I NO. 2,00000+000 2DCANDID K•CALC <NO ACCl , RZ, TWU GHOUPSo 20 ~ 27 MESH PAG! NO, 16 

COMPOSITION NUMBEH,,t 1 

ENERGY GMOUPS fROM W~l.C.!L.N_EUTJ!.O !li S...A8!; SCAJTEI!Ell '-·- __ __ _ 
UROUP ( SUM OOWN TO O~TAIN TOTAL SCAT!ERING CROSS•SECT!ON PER ENERGY GROUP~l 

~-------------------

l!-.-------~1----·o',""'o'"ooO.Oo_o _____ o_,-o,..o,..o'""o'··-o~-=-o=-o----------------- - -- ----- ---·---- ·- · - -- --·-- -· 
2 l,6~42•0Q3 o,oooo•oo~ 

I 



PMOB 1 NO. 2,00000•000 iOCANDID ~·CA"C INO ACCI , RZ, TWO GROUPS, 20 X 27 MES H 

--------"~-"0-'-'M.:..P-"OS IT I ON NUMB EH !...Lt_ __ 2 

-----=e'i-N?.Ec::RsGc;;Y _____ ~o 1 liJJE LON ______ -::c::-:-'R~Eo-'M~uc:v'-'•"!L~~· 
uROUP COEffiCIENT CROSS SECTION 

1 
2 

2,i481+000 
1 1 ~077+000 

9,7404•803 
1o6110•~02 

- ------------------- ------------· 

EISS!ON 
CROSS SECTION 

6,2757• 003 
1o0131• 002 

PHOB, NO, 2!00000•000 ~DCANO(D K•CA~C INO ACCI , RZ, TWU GROUPS, 20 X 27 MESH 

PAG! NO, 17 

-LI..S.S l~N---­
•EACT! ON RATE 

PAGf NO, 

1o5882•002 
2,4619•002 

18 

____ .:.!E~N~E~R~G~Y~------------------f~IS~S~I~O~N~SuP~t~C~T~R~U~M___________________ _ -----· 
uROUP 

PHOB, NO, 

1 
2 

9,92~1•001 
7,7911•003 

2 

9,9221•001 
7,7911•003 

2 1 00000•000 iDCANO(D K•CA~C (NO ACCI o RZ, TWU GROUPS, 20 X 27 MESH PAGf NO, 19 

COMPOSITION NUM~&R,,r 2 ------------------ ----·--

ENERGY GHOUPS EROM WHICH NEUTRONS ARc SCAJTERED 1 

UROUP ( SUM OOWN TO O~TAIN TOTAL SCATTERING cROSS•SEcTION PER ENERGY GROUP;l 

1 
2 

1 ~ 

o,oouo•ooo 
11 7281•003 

o,oooo•oo~ 
o,oooo•ooo 



Pl(08 1 NO, 2o00000+U80 ~DCAND!D K•CA~C !NO ACCI , RZ, TWU G~OUPSo 20 X 27 MES~ PAGE NO, 20 

3 

------~E~N~E~R~G~Y------------~~~· ~If~F~U~S~'I~O~N~------------~~RE~M~O~V~A~L~~----------~~~E~I~S~S=I~ON~~----------~~~r~I~~L-------
ijROUP COEFE!CIENT CROSS SECTION CROSS SECTION ~EACTION RATe 

1 
2 

1,2438+000 
6,11743•001 

8,85938003 
1o2880•002 

1o07H•003 
2o1334o004 

--~~----~~~--~~--------~~~----~~--~----~~-------PKOB, NO, 2~00000+0gO iOCANDIO K•CA~C (NO ACC) , RZ, TWU GROUPS, 20 X 27 MES~ 

1----------'~C::O:.:.M:.:.P-=0-=S..._I ! j_D "i_~!:!_ M ~ 5 R. 1. !__ L -------

ENERGY FISSION specTRUM 
ijROUP 

1 

1 91 92a1aog1 91 9221•001 

PAGE NO, 

2o9480•003 
5,4672•004 

21 

2 7 1 7911o0~----~·~9~1~1~·~0~0~J-------------------------------------------------------------------

P~08 1 NO, 2o00000•000 40CANDIO K•CA~C IN~ ACC) 1 HZ, TWU GROUPS, 20 X 27 MES~ PAGE HO, 

COMPOSITION NUM~IiR••i 3 

ENERGY GHOUPS EROM WHICM NEUTRONS ARE SCATTERED, 
ijROUP ( SUH OOWN TO O~TAIN TOTAL SeATTERING CROSS•SECTION PER ENERGY GROUPTl 

1 
2 

o,oooo•ooo 
3 1 J042•0U3 

2 

o,oooo•ooo 
o,oooo•ooo 

CAiiDID2D I~ PREPARING X SEeTIO~S AND COEfFICIENtS ON CON 43 

22 



fHOB, NO, 2oOOUOO•OOO 2CCANDID K•CA~C (NC ACC) , RZ, TWO GROUPS, 20 X 27 MES~ PAGE NO, 23 

ITERATION HloTOHV 
ITERATION K·Eff~CTIVE K.~OWER ~.~PPER CHANGE IN P~l SIGMA ALPHA ERRLAM 

1 1,3773697.uoo 6,144o17o-oo2 3,o971785•0oo 1,6558o92•0o1 1,ooooooo•ooo 1,ooooooo•ooo ~.o357383•ooo 
4,622 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1, 332772B.o o o 
1,3oo731J.ooo 
1, 277o4Jq•UOO 
1,2593540+000 
1,24605!>4•000 
1,2359993•000 
1,22832~0+000 
1,2223844+000 
1,2176492+000 
1,2137044•000 
1.210173Y+UOO 
1,20678~1+000 
1 ,2033687+000 
1,199831o•uoo 
1,19612n•ooo 
1,192253V•OOO 
1,18821!>9•000 
1,1840371+000 
1,179744!>+000 
1,175J6~~·uoo 
1,1709317•ooo 
1.166464~+000 
1,16198Y3+UOO 
1,1575252•000 
1.153090U+UOO 
1,14869~2•uoo 
1o14436i!O•ooo 
1,1400913+000 
1,1358943+000 
1,1317773•000 
1,1277452+000 
1,1238017•000 
1,1199494+000 
1' 1161901+000 
1,1125247+000 
1,1089537+000 
1o105477U+OOO 
1.10209JY•ooo 
1,0988037+000 

2,326o586.oo1 
4,32275oo-oo1 
5,553~333.oo1 

6,3341824•001 
6,9264789·001 
7,4214974•001 
7,8503622•001 
8,2203109•001 
8,5360629•001 
8,8061696•001 
8,9155540•001 
8,96990H•001 
9,01813?6•001 
9,0536106•001 
9,0817362•001 
9 ,1103729•001 
9,1398080•001 
9,1700162•001 
9,20081~3·001 
9,2319734•001 
9,2632298•001 
9,2943511•001 
9,3251286•001 
9,3553855·001 
9,3849767•001 
9,41378?1•001 
9,441?284•001 
9,4687357•001 
9,4947642•001 
9,5197864•001 
9,5437889•001 
9,5667701•001 
9,5838369•001 
9. 5981648•0 01 
9,6122207•001 
9,6260063•001 
9,6395207•001 
Y,65276t6•001 
9,6657250•001 

1,2291780•000 
1,1166eto•Ooo 
1,0741~21•000 
1, 05<7936+000 
1,0403481+000 
1,0331~o8•000 
1,0317257+000 
1,0303336•000 
1,02~9328•000 
1' 0275521+000 
1,o256e58+ooo 
1,o2325o7•ooo 
1,0205935•000 
1,0179032•000 
1,0153233+000 
1,0129~63•000 
1,01122t9+00Q 
1,0103946•000 
1,00Y6243+000 
1,0089060•000 
1,0082355•000 
1,0076087+000 
1,0070(23+000 
1,0064733+000 
1,0059589•000 
1,00!>4767•000 
1,0050247•000 
1,oo•6oo9•0oo 
1,0042035•000 
1,0038~()9+000 
1,0034St8•000 
1,0031546+000 
1,0028483•000 
1,0025?55•000 
1,0024562•000 
1,0023239+000 
1,oo2te3••ooo 
1,oo2o38J•ooo 
1,00189!4+000 

9,4351252•002 
6,7356246•002 
5,42128•2•002 
4,6239459•002 
4,0566803•002 
3,61302H•002 
3,2465991•002 
2,9337948•002 
2,6610098•002 
2,4196198•002 
2,2037956•002 
2, o082774•oo2 
1,8305807•002 
1,6696202•002 
1,5245504•002 
1, 3944112•0 02 
1,2780716•002 
1,1742814•002 
1,0817486•002 
9,9920680•003 
9,2546J•9•oo3 
8,5942781•003 
8,00123AO•Oo3 
7,4669oo?ooo3 
6,9837874•003 
6,5454236•003 
6o1462516•0o3 
5,7815136•003 
5,4471425•003 
5,13966t3•oo3 
4,8560939•003 
4,5938863•003 
4,3508397•003 
4,1250534•003 
3,9148773•003 
3, 7188715•003 
3,5357738•0o3 
3,3644720•003 
3,2039812•003 

t,ooooooo•ooo 
1,0000000+000 
1.ooooooo•ooo 
1.ooooooo•ooo 
t,ooooooo•ooo 
t.6oooooo+ooo 
l..ooooooo•ooo 
t,ooooooo•ooo 
L ooooooo•ooo 
Lboooooo•ooo 
t,ooooooo•ooo 
t.6oooooo•ooo 
t.ooooooo•ooo 
l.QOOOOOO•OOC 
t.ooooooo•ooo 
L lioooooo•ooo 
t,ooooooo•ooo 
t.ooooooo•ooo 
i..ooooooo•ooo 
l..lioooooo•ooo 
t.ooooooo•ooo 
L6oooooo•ooo 
t.lioooooo•ooo 
t.ooooooo•ooo 
t.ooooooo•ooo 
t.ooooooo•ooo 
r.ooooooo•ooo 
t.6oooooo•ooo 
lo QOOOOOO•OoO 
i..ooooooo•ooo 
t.lioooooo+ooo 
~.poooooo•ooo 
L ooooooo•ooo 
t.ooo oooo• ooo 
1. ooooooo•ooo 
t.ooooooo•ooo 
t.ooooooo•ooo 
t.ooooooo•ooo 
1.ooooooo•ooo 

1,0000000•000 
1,0000000+000 
1,0000000•000 
1oOOOOOOO•OOO 
1.0000000•000 
1oOOOOOOO+OOO 
1oOOOOOOO•OOO 
1,0000000•000 
1oOOOOOOO•OOO 
1,0000000+000 
1oOOOOOOO•OOO 
t.ooooooo•ooo 
1.ooooooo•ooo 
1oOOOOOOO•OOO 
1.ooooooo•ooo 
1.ooooooo•ooo 
1oOOOOOOO•OOO 
1oOOOOOOO•OOO 
1·0000000•000 
1oOOOOOOO+OOO 
1•0000000•000 
1oOOOOOOO•OOO 
1.0000000•000 
1oOOOOOOO•OOO 
1oOOOOOOO•OOO 
1oOOOOOOO•OOO 
1•0000000•000 
t.ooooooo•ooo 
1o0000000•000 
1oOOOOOOO•OOO 
1o0000000•000 
1.0000000•000 
1o0000000+000 
1,0000000•000 
1,0000000•000 
1.0000000+000 
1oOOOOOOO•OOO 
t.ooooooo•ooo 
1·0000000•000 

9,96~7212·001 
8 ,844060~·001 
~.1875873·001 

~.1937532-001 
J,477oo19·001 
2.9100104•001 
,,4668948•001 
?.0830246•001 
j, 753265~·001 
1,4693513•001 
1 ,3410042•001 
1.2626031•001 
1.1877973•001 
1 .1254?12"001 
1.0714973•001 
1.0189903-001 
9, 7241146•002 
9,3393012"002 
@,9542457•002 
~.5708677•002 
e.1912472·oo2 
7.8173582·oo2 
7,4509446•002 
?,0934715•002 
6· 7HU98•002 
~.4098017"002 
~·0851867•002 
~. 7727310•002 
~.4727068"002 
~.1852307"002 
~.9102893•002 
4,6H762B•002 
~. 4464577• 002 
4,2759043•002 
~.1234149•002 
3,9723313•002 
3.823132?·oo2 
~.6762125·002 
J,5J18950•002 



H 1,09560~1+000 9,6784062·001 1,001H51+000 3,0534252eOo3 t,ooooooo•ooo 1.0000000+000 ~. 3904478·0 02 
42 1,092496~+000 9,6907998•001 1,00160ij9+000 2,91202o7•oo3 t.ooooooo•ooo t.ooooooo•ooo a,252o9t5•oo2 
43 1,0894772+000 9,7029004•001 1,ootHot•ooo 2, 77906H·Oo3 t. goooooo•ooo t.ooooooo•ooo 3.1170071•002 .. t,0865445•ooo 9,7147025•001 1,0013(J7+000 2,6539235•003 1.ooooooo•ooo 1oOOOOOOO•OOO 2.9853422•002 
45 1,083697U+UOO 9,7262008•001 1,0011922•000 2,5360239•oo3 1oOOOOOOO•ooo 1oOOOOOOO•OOO ~.8572156"002 
46 1,08093~Y+OOO 9, 'l37J905•001 1,0010663+000 2,4248456•oo3 t.ooooooo•ooo t.ooooooo•ooo 2. 7327207•002 
47 1,07825ou•uoo 9,7482674•001 1,oo0946o•ooo 2, 3199tH•Oo3 1oOOOOOOO•OoO 1•0oooooo•ooo ~·6119288•002 
48 1.075646!:.+000 9,7588280•001 1,0008317•000 2,2207986•ao3 t.goooooo•ooo 1·0000000•000 ',4948911"002 
49 1.0731203•ooo 9,7690696•001 1,0007234+000 2,1271ot2•ao3 t.ooooooo•ono 1·0000000•000 ,.3816406"002 
50 1o0.7066Y~•uo o 9. 7789903•001 1,00062to•ooo 2.o384590•ao3 i.ooooooo•ooo t•ooooooo•ooo ~.2721943 • 002 
51 1o0682919•000 9,7885892•001 1,ooo5<45•0oo 1.9545379•003 !oQOOOOOO•OoO 1oOOOOOOO•OOO 2•1665540•002 
52 1o06598:>7+UUO 9,797e663•oot 1,0004337•000 1,8750299•003 1.ooooooo•o oo 1oOOOOOOO•OOO 2o0647079•002 
53 1,06374~8+000 9,806S223•001 1,0003486+000 1,7996509•003 i.lioooooo•ooo 1.ooooooo•ooo 1. 9666319 •002 
54 1,0615792+000 9,8154591•001 1,0002688•ooo 1,7281386•003 1.ooooooo •o oo 1.ooooooo•ooo 1 ,8722904•002 
55 1,05947~1+000 9,8237793·001 1,0001943+000 1,6602498•003 t.ooooooo+ooo 1oOOOOOOO+OOO I, 7816376•002 
56 1,0574344+000 9,8317863·001 1, 0001248+000 1,5957595•003 L boooooo•ooo t.ooooooo•ooo 1,6946185•002 
57 1,055455~+000 9,8394842·001 1,0000601+000 1,5344589•003 1,0000000+000 1.0000000 +000 1,6111696•002 
58 1,0535364+000 9. 8.46S780·001 1,0000000+000 1,47615'1•003 Looooooo•ooo t:ooooooo•ooo 1,5312202•002 
59 1,05167~3+000 9,8539731·001 9,999442~·001 1,4206649•003 1.0000000+000 1,0000000+000 f ,4546931•002 
60 1,049870~+000 9,8607758•001 9,9969264•001 1,3678239•003 1,6oooooo•ooo 1.0000000+000 lo3815057•002 
61 1,0481202+000 9. 8672926•001 9,9984497·001 1,3174750•003 1.ooooooo•ooo loOOOOOOO+OOO ! ,3115705•002 
62 1,0464230+000 9,8735306·001 9,9980103•001 1,2694728•003 L iioooooo•o oo loOOOOOOO•OOO 1 ,2447963•002 
63 1,0H7770+000 9,8794972•001 9,9976061•001 1,2236819•003 Lgoooooo•ooc 1.0000000+000 j .1810885•002 
64 1,0431807+000 9,8852002•001 9,11972352•001 1,1799760•003 Looooooo•ooo t.ooooooo•ooo 1.1203503•002 
65 1,0416326+000 9,890~475•001 9,9968958•001 1,1382372•0·03 t.iioooooo•ooo t.ooooooo•ooo 1.0624831•002 
66 1,0401312+000 9,89584?2•001 9,9965859•001 1,o983552•0o3 t.ooooooo•ooo 1.ooooooo•ooo ! .oo73R71•0o2 
67 1,0386750•000 9,900P.078•001 9,9963040•001 1o06022?2•0o3 loQOOOOOO•OoO 1oOOOOOOO•OOO 9·5496200"003 
68 1,0372627+000 9,9055375•001 9,9960483"•001 1,0237568•003 1,ooooooo•ooo 1.ooooooo•ooo 9.0510741•003 
69 1,0358928+000 9,9100448•001 9,9958 172•001 9,8885422•004 t,ooooooo•ooo t.ooooooo•ooo 8. 5772342•0 03 
70 1,0345640+000 9,9143381•001 9,9956092•001 9,5543503•00~ !.ooooooo•ooo 1.ooooooo•ooo ~.1271094•003 
71 1,0332751+000 9 ,9184258•001 Y,9954230•001 9,2342035•00~ t.ooooooo•ooo 1oOOOOOOO+OOO 7.6997213•003 
72 1,0320247•000 9,9223160•001 9,9952571•001 8,9273624•004 i .ooooooo•ooo 1oOOOOOOO•OOO 7,2941065•003 
73 1,0308117+000 9,9260170•001 9,9951162•001 8,6331337•00~ !. ooooooo•ooo t.ooooooo•ooo 6.9093206•003 
74 1,0296349+000 9,9295368•001 9,9949et2•0o1 8,3508673•004 1o0000000°000 1oOOOOOOO+OOO 6.5444392• .003 
75 1, 0284931+00 0 9,9328832•001 9,9948688•001 8,o799530•oo• L lioooooo•ooo 1o0000000+000 6.1985613•003 
76 1 0 02?3853+000 9,9360639•001 9,9947720•001 7,8198178•004 L ooooooo•ooo 1oOOOOOOO+OOO 5.8708100•003 
77 1,0263103+000 9,9390863•001 9,9946e96•001 7,5699235•004 loQ000000°000 1o0000000+000 5 .5603341•003 
78 1,0252672+000 9,9419577•001 9,9946208•001 7,3297643•004 l.QOOOOOO+OoO t.ooooooo•ooo !$.2663094•003 
79 1,0242549+000 9,9446852•001 9,9945646•001 7,0988644•004 1.qoooooo•ooo 1·0000000+000 ~.9879392•003 
80 1,0232724+000 9. 9472755•001 9,9945iii0•001 6,8767760•004 1.poooooo•ooo t.ooooooo•ooo •• 7244552•003 
81 1 1-1122J16Y+OOO 9,9497352•001 9. 9944@64•001 6,6630775•004 1,ooooooo•ooo 1.ooooooo•ooo •• 4751171•003 
82 1,02H9J4+UOO 9,9520707•001 9,9944628•001 6,4573723•004 LQoooooo•ooo 1oOOOOOOO+OOO -.2392132•003 
83 1,0204949+000 9,9542880•001 9,9944486•001 6,2592860•004 t.ooooooo•ooo t.ooooooo•ooo •• 0160604•003 
84 1,019622~+000 9,9563930•001 9,9944431•001 6,0684662•004 ~.QOOOOOO•OoO 1oOOOOOOO+OOO 3.8050035•003 
85 1,0187761+000 9, 95 83914•001 9,9944455•001 5,8845796•004 t,ooooooo•ooo t.ooooooo•ooo 3.6054157•003 

...., ...., 



...., 
0> 

86 1,0179540+000 9,960288~·001 9,9944554•001 5,7073122·0o4 t.ooooooo•o oo 1•0000000+000 3 .4166972•003 
87 1,01715~H+OO O 9,962 0892•0 01 9,99447?0•001 5,5363674·ao4 t.ooooooo•o oo 1·0000000•000 ~.2382749•003 
88 1,01638U 7 • UOO 9,9637989•001 9,9944~49•001 5,3714646•004 1 .ooooo oo•oo o 1.0000000•000 J ,0696025•003 
89 1,015626U•OUO 9,9654219•001 9,9945235•001 5,2123390•0 o4 t.ooooooo•o oo 1·0000000•000 ?.910158A·OoJ 
90 1,014897U+UO O 9,9669630·001 9,9945~H·001 5,o587395•oo• !.,ooooooo•ooo 1.0000000•000 ~. 7594476•003 
91 1,014187U+UOO 9,9684262•001 9,9945962·001 4,9104290·0 o4 t. ooooo oo• oo o 1·0000000•000 ~.6169966•003 
92 1,0134974•UO O 9,969!157•001 9,9946~93·001 4, 7671823•oo4 !..ooooo oo•o oo 1.0000000•000 ,,4823568•003 
93 l,012827~+U OO 9. 9711353•001 9. 9947782•001 4,62a7a67·o o4 1.ooooooo• oo o 1oOOOOOOO•OOO ,,3642886-003 
94 1,012176 7 +UO O 9 , 972 3888•0 01 Y,9949i63•001 4,4950402·0 o4 t.oooo oo o•o oo 1.ooooooo•ooo ~.2537480•003 
95 1, 0115445+uo o 9,973~796•001 9,995o729•0o1 4,36575to·oo4 1.ooooooo•o oo loOOOOOOO•OOO ?..1493314"003 
96 1,0109302+UOO 9,9747110•001 9,9952170•001 4,2407J76·oo4 t.ooooo oo•ooo 1·DOOOOOO•OOO ?.0506004"003 
97 1,01033J3+UO O 9,9757862•001 9,99~3~66•001 4,1198274•o o4 t.ooooooo• oo o 1.ooooooo•ooo lo957Q379•QQJ 
98 1,00975J3+UOO 9,976~0R2•001 9,9954918•001 4,o028562•o o• 1.ooooo oo•o oo 1.ooooooo•ooo lo86AJ597•003 
99 l.009189&+uo o 9,9777797•001 9,9956227•001 3,8896679•o o4 t.ooooo oo•o oo 1•DOOOOOO•OOO 1. 7842966"003 

100 1o008641H+uo o 9,9787036•001 9. 9957495•001 3,7801148·o o4 !.ooooo oo • oo o 1.ooooooo•ooo 1. 7045939·ooJ 
101 l.00810Y4•uo o 9,97958?2•001 Y,99587?J•001 3,6740556"004 t.ooooo oo• ooo 1.ooooooo•ooo 1·6290108"003 
102 1o007~91H•uoo 9,9804181•001 9 ,99~99 13•001 3,5713559"0 04 1.. ooooooo• oo o 1·DOOOOOO•OOO 1. 5573196"003 
103 lo00708H7•uuo 9,981 2135•001 9,9961066"001 J.47188ao•o o4 t.ooooooo• ooo 1·DOOOOOO•OOO 1o489J050"00J 
104 l,0065996+UO O 9,9819706•001 9,9962191-001 3,J75529B•o c 4 t.ooooo oo•o oo 1 . ooooooo•ooo 1.4248492-003 
105 lo0061241+UO O 9,9826913•001 y. 9963295-001 3,2821653•0 04 t.ooooo o o•o oo 1oOOOOOOO•OOO 1 ,36 38129•003 
106 1o005661H+UO O 9, 9833777·001 9,99643 63•001 J,19168~3·o o 4 t.ooooo oc• oo o 1·DDOOOOO•OOO 1, 30~8595• 0 OJ 
107 1,00521~2+UO O 9,984 0316·001 9,9965~97•001 3,1039784·o o4 ! .ooooooo•o oo 1·DOOOOOO•OOO 1.2508187-00J 
108 1 1 00477~1•UO O 9,9846546•001 9,9966~99•001 3,0189494•004 t.ooooooo•o oo 1.ooooooo•ooo 1.1985299•003 
109 l.004J5uu•uoo 9,9852484·001 9. 996n68·0o1 2,9364998•004 ! .ooooooo•o oo 1·0000000•000 1.1488413•003 

AN ERROR WAS ENCOUNTE~ED IN SUBROUTINE KEf"F CALC AT SU TEMENT NUMB~R 692 
TIME EXCEEDED 
I• 1 Gol Jol F~UX• 5,243199F.n03 
I• 2 Gol Jol F~UX• 5,209~283.003 
I I 3 Gol J•1 F~UX• 5 ,142739 e.o03 
} I ~ Gal J:1 fLUX. 5,0442R25.oOJ 
I 0 5 Gal Jal fLUX• 4,9146537-003 
I ' 6 G•1 J•1 FLUX• 4,7548859·003 
I • 7 G•1 J•1 FUJX. 4,566~274•003 

8 G•1 Jal fLUX• 4 1 3501180·003 
9 Gal Jal FLUX• 4,1081581·003 

10 Gol J•1 n.ux. 3,8420692o003 
u Gal J:1 FLIJX• 3,5 53645 6·003 
12 Gal J=l fLUXa 3,2446935-003 
13 G•1 Jal FLUX• 3,0100650·003 
14 Gol J:1 FLUX• 2 ,87 0J6H.oo3 
15 Gal Jol fLUX: 2,7314888-003 
16 Gol J•1 FLUX• 2,0739119-003 
17 Gal Jol FLUX• 1,3367592-003 



I • 18 Gal J:l fLuX• a,685769e.oo4 
I • 19 G:l J•l fLUX. 5 ,677~897·004 
I• 20 G•l J•l f LUX• 3,7266853-004 
I• 21 Gal J:l FLUX• ?,4510971•004 
I• 22 Gal J:l FLUX. 1,610168<.o04 
I• 23 Gzl J:l FLUX• 1,0501365.004 
I• 2~ G•l J:l FLUX• 6,7142307.005 
I• ~5 Gol J:l fLUX• 4,084970J.oo5 
I• 26 Gol J:l fLUX a 2 ,172050 6-005 
I• 27 Gel Jzl F LUX• 6,659J465-006 

CANOIU20 ~AS COPIE~ fLUX FROM LLN 42 ONTO LUN 48 

!MAXI~• 27 JMAXIN• 20 I~AXOLTa 27 JMAXOUTa 20 
I> 1 G•l J:l fLUX: 4,4073824-002 
I• 2 G:l Jal FLUX. •,4073824-002 
I: 3 Gol J:l FLUX: 4,4073824·002 
I• 4 G•l J•l FLUX• 4,4073S2•·n02 
I • 5 G•l J•l fLUXo •,4073824-002 
I• 6 G•l J•l FLUX• 4 1 407382•·n02 
I• 7 G:l J•l fLUX: 4,4073824.002 
I• 8 G•l J•l fLUX. 4 1 4073B2••n02 
I • 9 Gel J:l fLUX: 4,4073824.002 
I• 10 Gol J:l FLUX: 4,4073824.002 
I• 11 Gol J•l FLUX. •,4073824.002 
I• 12 G:l Jal FLUX• •,4073824.o02 
I • 13 G:l Jol fLUX• 2,2036912.007. 
I • 14 Gel J•l FLUX. 2 1 2036912o002 
I• 15 Gal J:l fLiiX• 2,2036912-002 
I• 16 Gd Jol FLUX: 4 1 4073824.n03 
I• 17 Gal J:l fLUX: 4,4073824.003 
I• 18 G:l J:l FLUX• 4 1 4073824.n03 
I • 19 Gol J•l F'LUX• 4 1 4073824.o03 
I • 20 G:l J•l FLUX• 4,4073824.003 
I• ~1 Gal J:l FLUX• 4,4073824.003 
I• 22 Gol Jal FLUX. 4,4073824.003 
I• 23 G:l J:l FLUX• 4,4073824.o03 
I • 24 Gol J=l FLUX• 4,4073824.n03 
I• 25 Gel J:l FLUX. 4,4073824.003 
I• 26 Gol J•l FLUX. 4,4073824.003 
I• 27 Gal J:l F~UX• 4,407JS24.o03 

CANOID2D HAS cOPIEU FLUX FROM LLN 49 ONTO LUN 48 

IMAXJN• 27 JMAXI~• 20 IMAXOLT= 27 JMAXOUT• 20 

-J 
-.() 



PROB, NO, 2.00000+000 2DCANDID K•CALC !NO ACC) , RZ• TWO GROUPS, 20 X 27 MESH 

ITERATION HISTORY 
ITERATION K•EFrECT!VE 

1 1.0039366+000 
4,612 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

1o0035344+000 
1o0031433+000 
1.0027628+000 
1.0023927+000 
1.0020327+000 
1.0016824+000 
1.0013415+000 
1,0010099+000 
1.0006872+000 
1.0003731+000 
1o0000675+000 
9,9977006·001 
9,9948056·001 
9,9919878-oo1 
9,9892450•001 
9,9865751·001 
9,9839759·001 
9,9814455·001 
9,9789820•001 
9.9765835·001 
9,9742481·001 
9.9719742•001 
9,9697599·001 
9,9676037·001 
9,96,5039·001 
9.9634589-001 
9,9614673·001 
9,9595276•001 
9,9576384·001 
9,95!17983·001 
9,9540059·001 
9,9522600•001 
9,9505593•001 
9,9489025·001 
9. 9472885· 0 01 
9,9457162•001 
9,9441843•001 
9,9426919•001 
9,9412378·001 
9. 9398211· 001 

K•LOWER 
9,9858146•001 

9,9863545•001 
9,9868697•001 
9,9873613•001 
9.9878306•001 
9. 9882788•001 
9,9887070•001 
9,9891161•001 
9,98"072•001 
9,9898812·001 
9,9902390•001 
9,9905814•001 
9,9909091•001 
9,9912230•001 
9,9915236•001 
9,9918117•001 
9,992o879·0o1 
9,9923528•001 
9,9926068•001 
9.9928507•001 
9,9930847•001 
9,9933095•001 
9,993!1254•001 
9,9937329•001 
9,9939324•001 
9,9941242•001 
9,9943087•001 
9,9944863•001 
9,9946572•001 
9,9948218•001 
9,9949803•001 
9,9951331•001 
9,9952803•001 
9,9954222·001 
9,9955591•001 
9. 9956911• 0 01 
9,9958186•001 
9,9959416•001 
9,9960603•001 
9.9961750•001 
9,9962859•001 

K•UPPER 
9,9968307•001 

9,9969 215· 0 01 
9,9970095•001 
9,9970948· 001 
9,9971773· 001 
9,9972573· 001 
9,9973348· 001 
9,9974099· 001 
9,9974826· 001 
9,9975531·001 
9,9976 214·001 
9,9976876-001 
9,9977518· 0 01 
9,9978141· 0 01 
9,9978H4· 001 
9,9979329· 001 
9,9979897· 001 
9,9980448•001 
9,9980982•001 
9,9981500• 001 
9,9982003•001 
9,9982491• 001 
9,9982964· 001 
9,9983424·001 
9,9983870· 0 01 
9,9984305·001 
9,9984729·001 
9,9985140·001 
9,9985538·001 
9,9985926-001 
9,998630 2 · 001 
9,9986667· 001 
9,998702 2•0 01 
9.9987 366· 0 01 
9,9987701· 0 01 
9,9988026·001 
9,998834 2•0 01 
9,9988649·001 
9,9988948·001 
9,9989238·001 
9,9989520·001 

ChANGE IN PH I 
2. 8565415•0 04 

2. 7789779·004 
2.7037289•004 
2.6307140•004 
2.5598558•004 
2. 4n0803-o o4 
2. 4243166·0 04 
2.3594967•004 
2.2965556•004 
2,2354306·004 
2.1760616·004 
2 ,1183912·0 04 
2,0623638·004 
2.0079263·004 
1,9550275·004 
1.9036186·004 
1.85J6520•004 
1.8050822•004 
1.7578655·004 
1. 7119596·004 
1.6673242•004 
1.6239202•004 
1.5817096·004 
1 , 5406561•004 
1.5007248·004 
1.4618819•004 
1.4240947•004 
1.3873316·004 
1.3515625·004 
1.3167578·004 
1.2828892•004 
1.2499294·004 
1.2178519·004 
1,1866310·004 
1.1562423•004 
1.1266615•004 
1.0978656•004 
1.0698322•004 
1.0425397•004 
1.0159671·004 
9.9009399•005 

SiGMA 
1,oooo oo o•o oo 

1,0000 00 0+0 00 
1,0000 000 +0 00 
1.0000 000+0 00 
1,000 000 0+0 00 
1.0000 000+ 000 
1,0000000+000 
1,0000 00 0+0 00 
1,0000 00 0+0 00 
1,00000 00+000 
1,0000 00 0+0 00 
1,0000 00 0+0 00 
1,0000000+000 
1,0000 00 0+0 00 
1,0000 000 +0 00 
1,oooo ooo•ooo 
1,0000 0QO +O OO 
1,00000 00+0 00 
1,00000QO+OOO 
1,0000000+000 
1,0000 00 0+0 00 
1,0000 00 0+0 00 
1,0000 000 +0 00 
1.0000 000 +0 00 
1.0000000+0 00 
1,0000 00 0+0 00 
1,0000000+0 00 
1,0000000+000 
1,0000 00 0+0 00 
1.0000000+0 00 
1,0000000+000. 
1,0000 00 0+0 00 
1,0000000+000 
1,0000000+000 
1.0000 00 0+0 00 
1,0000 00 0+0 00 
1,0000000+000 
1,0000 00 0+000 
1,0000 00 0+000 
1,0000 00 0+000 
l.OOOO On O+OOO 

~AGE NO. 23 

ALPHA 
1.oooo . oo• jo 

1.oo oo oo• --
1.oooo .. oo• .v 
1.oooo . oo• .• 
1·0000 . 00+ j, 
1.0000 . 0o+ :, 
1.oo oo . oo• . J 
1oOOO O. Oo+ ,. 
1.ooo o . oo• :o 
1.000 0. 00+ 0J 
1.oooo . oo• - J 
1.000 0 , 00+ .~ 
1,000 0 . 00+ .. 
1.0000 . 00+ .,, 
1.ooo o . oo• -• 
loOOO O. Oo+ ," 
1.000U . OO• v• 
1.00 00 , 00+•v 
1.ooo 0- oo• :. 
1.ooo o . oo• •• 
1.0000 , Oo+ .v 
1o0000 . 00+ JU 
1.ooo o. oo• :. 
1.ooo o . oo• :. 
1.ooo o.oo +;, 
1.000 0 OO+ •U 
1 . ooou . oo• :c 
1.ooo o . oo• :J 
1.0000 . 0 0+ • 
1.oooo oo+ •• 
1.000 0. 00+ cu 
1.0 000 . 00+ n 
1 , 00 00 . 00+ ;. 
1.0000.00+ vu 
t . oooo oo• .u 
1.0 00U . Oo+ .. 
1o0000 . 00+ J v 
1.000 0 . oo• ; u 
1.0GO O. Oo+ ;;, 
1.0000 . 0 0+ "" 
1.0000 . 0 0• •. 

ERRLAM 
1.1 016096-003 

1. 0567008·003 
1. 0139872-003 
9,73 34836-004 
9 ,3 467149·0 04 
8,9784979-0 04 
8,6278241·004 
8.29 37469·0 04 
7,9753692-004 
7,6718483-004 
7,3823900-004 
7,1 062 420 -004 
6,8426994-004 
6,591 7940-004 
6.35 . 7984-004 
6.1212182-004 
5,9 ;) 17957-004 
5.692 : 014 - 004 
5.4913403·004 
5.2993419-004 
5.1155631·004 
4,9395871·004 
4. 771 181-004 
4.6 094853-004 
4.4546368-004 
4.3 063280-004 
4,1641318-004 
4, U27657 0· 004 
3,8966266·004 
3, 77 . 7778-004 
3,6498615·004 
3.5336442-004 
3,4219027-004 
3.3144273·0 04 
3.211 : 202•004 
3.1114910-004 
3, 0156641·004 
2. 9233711·004 
2.8344512·004 
2.7487536·004 
2.6661361·0 04 

CX> 
0 



42 9,9384407-001 9.9963929•001 9,9989794·001 9,6490079·005 1,0000 U00 +0 00 1.0000 . 00+ •• 2.5864624-0114 
43 9,9370956-001 9,9964965•001 9,9990061· 0 01 9,4036858·005 1,0000 000 +000 t.oooo 00• -V 2.5 096035-0114 
44 9,9357851·001 9,9965965•001 9,9990320·001 9,1647888•005 1. 0000000+0 00 1.0000 .00 • ~- 2.4354389·0114 
45 9,9345080·001 9,9966933-001 9,9990572·001 8,9321368•005 1. OOOO OO O+OCO 1.0000 . 00+ • . 2.3638514-0n4 
46 9,9332636-001 9,9967869•001 9,9990817·001 8.7055579·005 1,0000 U00 +0 00 1.oooo . o n• . 2.2947321-0114 
47 9,9320509·001 9. 9968775•001 9,9991055·001 8.4848845·005 1. 0000 000 +0 0 0 1.ooou . oo• 2.2279756-0114 
48 9,9308692-001 9,9969652•001 9,9991 ? 87-001 8.2699522-005 1,0000 000 +0 00 t.OOOO . Oo+ •• 2,1634848-0 n4 
49 9,9297176-001 9,9970501-001 9,999151 2·0 01 8.0606070•005 1,0000 00 0+0 00 1.0000 . Oo+ .o 2,1 011646-0114 
50 9,9285953-001 9,9971322•001 9,999173 2 ·001 7,8566931•005 1,0000 0 00+0 0 0 1.oooo 00+ .• 2. 04 , 9252-0114 
51 9,9275015·001 9,9972118·001 9,9991945·001 7,6580620·005 1. 00000 0 0+000 t.ocoo . oo• .• 1.9826833-0n4 
52 9.9264356·001 9,9972889•001 9,9992153· 001 7.4645702·005 1,0000 00 0+0 00 1.000 0 DO+ 1.9263572-on4 
53 9.9253968·001 9,9973636•001 9,9992355·001 7.2760775·005 1,0000 000 +0 00 1.0G00 . 0 0+ 1.8718702-0[14 
54 9.9243843·001 9.9974360-001 9,9992 551· 0 01 7.0924501•005 1,0000 000 +0 ~ 0 1.000 0.00 + 1,8191490-0114 
55 9,9233975-001 9,9975061-001 9,9992 743·001 6.9135554-005 1. OOOO OOO +O CO 1.0GOO 0 0. -. 1.7681241-0[14 
56 9.9224357-001 9,9975741-001 9,9992929· 0 01 6. 7392677·005 1. OOOO oO O+O OO 1.00 00 . 00+ . 1.718730J-O n4 
57 9.9214983·001 9.9976401-001 9,9993110· 001 6.5694613·005 1,0000 UO O+O no 1.0G0 1i . OD • -- 1. 6 7 9036-0 [1 4 
58 9.9205846·001 9.9977040·0o1 9.9993 286· 001 6.4040168·005 1,0QOO GQ O•O OO 1.ooov . oo• .• 1. 62458.37-on4 
59 9.9196941•001 9,9977661•001 9,9993458· 001 6.2428169·005 1. 0000 000 +0 00 1.oooo . oo• . t.5797143-0n4 
60 9.9188260•001 9.9978263-001 9,9993625·001 6.0857485•005 1.oooo oo.o•ooo 1.oooo . oo• .. 1.5362397-0[14 
61 9.9179799·001 9,9978847-001 9,9993788· 0 G1 5.9327018•005 1. oooo uo o•o r; o 1.ooou . oo• • . 1.494t093-0i14 
62 9.9171552·001 9.9979413•001 9,9993 9 46· 001 5.7835706•005 1. oooo ooo •o no 1.0000 0 0 + •. 1.453<717-0 (14 
63 9.9163513·001 9.9979963•001 9,9994100· 001 5.6382506•005 1,0000 000+0CO 1·0000 o o• .. 1.4136801·0[14 
64 9.9155676·001 9.9980497•001 9,9994 250·001 5.4966402·005 l,OOOOO OO+O GO 1.ooou . o a • . 1.3752893-0[14 
65 9.9148037·001 9.9981016•001 9,9994396·001 5.3586424•005 l. 0000 000+0 00 1.0000 o o• •. 1.338 556-0[14 
66 9.9140591-001 9.9981519•001 9,9994 539·001 5.2241606·005 l. OOOO OO O+O CO 1.ooo o . oo• -- 1.3 019383-0n4 
67 9.9133332·001 9,9982008-001 9.9994677·001 s .o 9J1o56·005 1. 00000 00+0 0 1.o oou oc • - 1.<'668975-0(14 
68 9,9126256·001 9,9982483•001 9,999481 2 · 0 01 4,9653827•005 l.OOOO OC O+O OO t.OG OU oa • 1.<'328949·0 1'4 
69 9.9119359-001 9,9982945-001 9,9994944- 0 01 4.8409066·005 1.000 0000 +0 00 1. 0 c 0 0 00 • -- 1.1998949-0 [1 4 
7o 9,9112634-001 9,9983393·001 9,9995072·U01 4,7195933·005 1.0000 00 0+000 1.ooou . o o• 1.1678621-0[14 
71 9,9106o79-ao1 9,9983829·001 9,99951 97-001 4,6o13586-oo5 1,0000 00 0+0 00 l.OCO O. Or +. 1.136 76.l7-o n4 
72 9,9o99688-001 9,9984252·001 9,9995 318-001 4,4861232·005 1.000 0000 +0 ,0 1.oc oo oo • 1.L65682-0 n4 
73 9,9o93458-001 9,9984664•001 9,9995436·001 4,37S8082·005 t. ooo o oo o•o oo 1.o oou . oo • t. v l7 2 454-0 n4 
74 9,~o87384.oo1 9,9985064-001 9,999555 2 - 001 4,2643391-005 1,0000 J0 0+0 CO t.OC QU 0 :! + l. v48/6J7.o n4 
75 9,9081463-001 9,9985453•001 9,9995664·001 4,1576407·005 1,0000 JQ O+O CO t.oo ou . o o• 1, v2l 981-0 n4 
76 9,90l5690-001 9,9985831•001 9,999577:1-001 4.05J6414-005 1,0000 00 0+0 00 1.0000 0 0 + ... 9,94219 3o -o n'> 
77 9,9070062-001 9,9986199·001 9,9995880-001 3,9522699-005 1,0000 000 +0 ~ 0 t.OC Ou 0 0+ 9,681 400-0 n5 
78 9,9064576-001 9,9986556•001 9,9995 983- 001 3,85J4596-005 1,0000 U10 +0 00 t.O COU 00 + 9,42 725u2-0n'J 
79 9,9059226-001 9,9986904•001 9,9996n85· 001 3.7571443·005 1,000 0 00 0+0 00 t.OG OO 0 0+ 9.18 5967-0n? 
80 9.9054011·001 9,9987242•001 9,9996 183- 001 3.6632590•005 l.OOOO vC O+OOO 1.o ocu 00 + . 8.94 8510-01'5 
81 9.9048927·001 9,9987571•001 9.9996 2 79·1! 01 3.5717430·005 l.OOOO JQ O+O OO 1.oco o 00 + 8. 7 . 77860-0il'> 
82 9,9043969·001 9,9987891-001 9,9996373·001 3.4825334·005 l. 0000 00 0+0 00 1.oo ou . 00• -. 8.481 20 54-0 n'> 
83 9.9039136·001 9.9988203•001 9,9996464· 001 3.3955707·005 l. 0000 000 +0 00 1.oc ov GJ + 8. 26 ~938-0n'> 

84 9.9034424·001 9,9988506-001 9,9996553· 0 01 3.3107979·005 1,0000 UG O+O o o 1.000 v uc • 8. ,. 466489-o n? 
85 9.9029829·001 9,9988801•001 9.9996639· 0 01 3.2281594·005 l. OOOO JC O+OOO 1.oc ou o c• __ 7.8383004-0[15 
86 9,9025350-001 9,9989088•001 9,9996724·001 3.1475993·005 1. 0000 000 •0 00 1.oc oo _o o• 7,6356533-0il? 
87 9.9020982·001 9.9989367-001 9.9996806• 001 3.0690662•005 l. 0000 00 0•000 1.0G 00 on• 7.4385433-0n5 

00 



88 9.9016724·001 9.9989639•001 9,9996886· 0 01 2.9925065-005 l.OOOO OQO+O OO 
89 9,9012572-001 9.9989904•001 9,9996964·001 2.9178708·005 1,0000 0 0 0+0 0 0 
90 9.9008524•001 9,9990161•001 9,9997040·001 2.8451082•005 l. OOOO OQ O+O OO 
91 9.9004577•001 9,9990412•001 9,9997114·001 2.7741745·005 1,0000 0Q O+O OO 
92 9.9000729·001 9,9990656•001 9,9997186-001 2.7050210•005 1,000 0 0 00 +0 0 0 
93 9,8996976-001 9,9990894•001 9.9997 25 7 -001 2,6376005-005 1. oooo o oo•o o o 
94 9.8993318-001 9,9991125·001 9,9997325· 0 01 2. 5718713·0 05 1.oooo oo o•o o o 
95 9,8989750·001 9,9991350•001 9,999739 2 • 0 01 2.5017898-005 1. ooo o o oo•o c o 
96 9,8986272-001 9,9991570•001 9,9997457•001 2,4453138·005 l. 0000 0 0 0+0 0 0 
97 9,8982880·001 9,9991784•001 9,9997521-001 2.3844021•005 1. 0000 0 00+0 0 0 
98 9.8979573·001 9. 9991992· 0 01 9,999758 3·001 2,3250165•005 1. 0000 0 00+0 0 0 
99 9.8976349·001 9,9992194•001 9,999764 3 · 0 01 2.26 71172•005 1. 0000 00 0+0 0 0 

100 9,8973205·001 9,9992392·001 9,999770 ? ·001 2.2106676-005 1,0000 00 0+0 0 0 
101 9,8970139·001 9,9992584·001 9,9997760- 0 01 2.1556299·005 1. 0000 0 0 0+0 0 0 
102 9,8967150-001 9,9992771•001 9,9997815- 0 01 2.1019693-005 1. 0000 0 0 0+0 0 0 
103 9,8964235·001 9,9992954•001 9,9997870· 001 2,0496491•005 1.0000 00 0+0 0 0 
104 9,8961393·001 9,9993132•001 9,999792 3-001 1.9986397·005 1, OOOO OQO+O OO 
105 9,8958621•001 9,9993305•001 9,9997975·001 1,9489047•005 1,0000 00 0+0 0 0 
106 9.8955919·001 9,9993H3•001 9,9998025· 0 01 1.9004117·005 1,0000 D0 0+0 0 0 
107 9,8953284·001 9,9993638•001 9,9998075· 0 01 1.8531303•005 1,0000 0 0 0+0 CO 
108 9,8950714·001 9,9993798•001 9,9998123· 0 01 1.8070298•005 1,0000 0 QO+O OO 
109 9,8948209·001 9,9993954•001 9,9998169·001 1.76<0788•005 1,0000000+0 0 0 
110 9,8945766·001 9,999H06•00l 9,9998 215·001 1. 7182516•0 05 1,0000 0 00+0 0 0 
111 9,8943384·001 9,9994254•001 9,9998 2 60· 0 01 1,6755183•005 1.0000 000+0 0 0 
112 9,8941061·001 9,9994398•001 9,9998303· 0 01 l.63J8520•005 1.0000 00 0+0 0 0 
113 9,8938796·001 9.9994539•001 9,9998345·001 1.5932238•005 1,0000 00 0+0 0 0 

AN &RROR WAS eNCOUNTERED IN SUBROUTINE KEffCALC AT STATEMENT NU"BER 692 

T li1E EXCEEDED 
1 G•l J•l FLUX: 5,1743382•003 
2 G•l J•1 fLUX: 5.1410156•003 
3 G•1 J•1 fLUX• 5,0747050•003 
4 G•1 J•1 fLUX: 4.9759841•003 
5 G•1 Jo1 fLUX: 4,8457066•003 
6 Go1 J•1 FLUX• 4,6849863•003 
I G•1 J•1 FLUX: 4,4951762•003 
8 G•1 J•1 fLUX: 4,2778406•003 
9 G•1 J•1 fLUX: 4,0347197•003 

10 0•1 J•1 fLUX• 3,7676868•003 
11 G•1 J•1 fLUX• 3,4786942•003 
12 G•1 J•1 fLUX: 3.1697071•003 
13 G•1 J•1 fLUX• 2,9361318•003 
14 G•1 J•1 fLUX• 2.7987402•003 
15 G•1 J•1 fLUX• 2,6636819·003 
16 G•1 J•1 fLUX: 2.0239205•003 

(X) 

"' 

1.0 0 0 0 o o• .. 7.<!46/883-0 11 ~ 

1.0000 00 • .• 7 .U 6 . 2386-0 fl 5 
1.00 00 . 0 o• -. 6.8 787 296·0 115 
1.oc oo DO• 6. 7 021218-0 115 
1.o oou o o• - . 6,53 25 05-0 115 
1.o o o u . o o• . 6. 3 6 299!>2-0 115 
1-00 0 0 o o• 6. 2 ~ 2 087-0 115 
1.o coo 0 0• - 6. u41 7689 - 0 11':> 
1.0 00 0 DO• . 5.H8 7539 0-0 I1 5 
1.ooou . o o• -- 5. 7374040·011 5 
1.000 0 OQ+ •• 5,591 ?. 475-0 115 
1.oo o u . o o• . 5.4489487·0 115 
1.0 00 0 . 0 0+ 5.31 3940-0 115 
1.o oou OQ+ 5,1 75 4963-0 fl!> 
1.0 000 _ o o• . 5, 0441275·0 115 
1.0 000 DO+ 4.916 2 045-0 115 
1.0 0 0 0 0 0• -- 4, 7 916 3 72-0 115 
1.00 00 0 0• -- 4.6 7. 3106 · 0 115 
1.oo o o o o• . 4.55 21418- 0il 5 
1.0000 0 0 + .- 4,437 478-0 115 
1.00 0 0 0 0+-. 4,3249383-0 115 
1.ooo o . o o• .. 4, 21? 14 2 2·0 P5 
1.00 00 oo • ..... 4,1 093779·0 fl5 
1.00 00 0 0 • • - 4, 0 05 75 37·0 115 
1.00 00 . 0 0+ 3.9 J 480 1 3-0 fl5 
1.00 0 U. OO+.J. 3,8 o64565·0 115 



1/ G•l J•l fLUX: 1.3057572-00J 
18 G•l J•l fLUX• 6,4912379•004 .. 19 G•l J•l fLUX: 5,5544858·004 '. 20 G•l J•l fLUX: 3.6483332•004 

I• 21 G•1 J•1 fLUX: 2.4010752·004 
Ia 22 G•1 J•1 fLUX• 1.5782459•004 
l• 2J G•1 J•l fLUX• 1.0298924•004 
l• 24 G•l J•l fLUX: 6.5881873•005 
l• 25 G•l J•l fLUX. 4. 0101116•005 
l• 26 G•1 J•l fLUX: 2.1330450•005 
I• 27 0•1 J•l fLUX: 6.5412713•006 

CANDI020 HAS COPIED fLUX fROM LUN 42 ONTO LUN 4ij 

I MAXIN• 27 JMAXIN• 20 1MHOUT• 27 JMAXOUT: 20 
I• 1 G•l J•l fLUX: 4,4073824•002 
I• 2 G•1 J•l fLUX: 4.4073824•002 
I• 3 G•l J•l fLUX: 4.4073824•002 
l• 4 G•1 J•l fLUX: 4,4073824•002 
I• 5 Go1 J•l fLUX• 4,4073824•002 
I• 6 G•l J•l fLUX• 4,4073824•002 
I• 7 G•l J•l fLUX: 4.4073824•002 
Ia 8 G•l J•l fLUX: 4.4073824•002 
I• 9 Gal J•l fLUX: 4,4073824•002 
I• 10 G:l J•l fLUX• 4.4073824•002 
Ia 11 G•l J•l fLUX• 4.4073824•002 
I• H G•1 J•l fLUX: 4,4073824•002 
1• 13 G•l J•l fLUX: 2,2036912·002 
1• 14 G•l J•l fLUX: 2.2036912•002 
I• 15 G•1 J•l fLUX: 2,2036912•002 
I• 16 G•l J•l fLUX: 4,4073824•003 
I• 17 0•1 J•l fLUX: 4,4073824•003 
I• 18 Gal J•l fLUX• 4,4073824•003 
I• 19 Gal J•l fLUX• 4,4073824•003 
I• 20 G•l J•l fLUX: 4,4073824•003 
I• 21 G•l J•l fLUX. 4,4073824•003 
I• 22 G•l J•l fLUX: 4,4073824•003 
I• 23 G•l J•l fLUX= 4,4073824•003 
Ia 24 G•1 J•1 fLUX: 4,4073824•003 
I• 25 G•l J•1 fLUX: 4,4073824•003 
I• 26 G•1 J•1 fLUX• 4,4073824•003 
I• 27 G•l J•1 fLUX: 4,4073824•003 

CANDID2D HAS COPIED fLUX PROM LUN 49 ONTO LUN 48 

IMAX1N• 27 JMAXIN• 20 1MAXOUT • 2 7 JMAXOUT• 20 

00 
w 



P~0~ 1 NO, 2o00000•UOO ~DC.NDIO K • CA~C (NO ACC) o RZo TWU GROUPSo 20 X 27 MESH 

ITE~ATION HISTORY 
' I"T"'E"'R;-;A"r"I'o"'N - l(";f: ITt cr f v E----- K~ ~ o~ E R 

1 9,89365~7•001 ~.9994676•001 
K•UPPE~ 

9,99983d6•001 
CHANGii IN P~l 

1o553616~•005 
SIGMA 

t.ooooooo•o oo 

PlGf NO, 23 

ALPHA 
1oOOOOOOO•OOO 

ERR~A~ 
s, 7106292•005 

4 1 615 •::-:==~-:-:--:-=-:-:=-=-=~---=-=-=-=-=-=-::--:-::-::--:--::-::-.-:-::-::-::-:-::-::-:---::-:-.-;;;:-; -----2 9,8934433•001 9,-99Y4e09.0~-9.99984V•oot 1o514989h005 t,ooooooo•ooo 1.ooooooo•ooo 1.6172743•o05 
3 9,8932333•001 9,9994939•001 9,9998466•001 to4773270•005 1,ooooooo•ooo t,ooooooo•ooo 3.5263176•005 

____ 
5
4 ~,~930~d5'!_QJ!1~~50~001 9 1 9998504•0(lL_1, 4406020oQ05--i-o-OOM~~OM~00-44-JJ-6A62oOO-!i- --

9,89282~8•001 9,9995190•001 9,9998541•001 1o40479JI•Q05 t,ooooooo•ooo 1.ooooooo•ooo S,3513235•005 
6 9,8926341•001 9,9995310•001 9 0 9998578•001 1o369877~•005 1 1 0000000•UGO 1oOOOOOOO•OOO 1.2671829•005 
7 9, 8924~£o_]J!J._~ ~'l5 . .U~~L iJ.99Jl_~l.~•-OJLL_J.,U5_8_lli!!JJJ)!L . 1_0J)J)._QO Q-O()j_QllJL_1,M004-C~ 0 I •' 85t756~_u__ __ 
a 9,89(2590•001 9,9995542•001 9,9998647•001 1o3026340•005 1,ooooooo•c oo 1.ooooooo•ooo S.1052710•005 
9 9,89207d5•001 9,9995654•001 9,9998681•001 1,270263~•005 1 , ooooooo•ooo 1.ooooooo•ooo s.o273965·o05 

10 9 89190 ~ 4 • 0 01 ll_ill9_:;~~L__2 Lll'.IJ!Il-~0 O~M_L~·M~OJlJ) 0 O~OJJJJ _ 1_._QJJ 0 0 ll~~LR-2., 95J._!i 0 91• o 0 5_ 
---~1~1~~9~.~8~917307•001 11,9995868•001 9,9998746•001 1o207920~•005 1,ooooooo•ooo 1,ooooooo•ooo !,8775525•005 

12 9,8915633•001 v,999597~·001 9,9998777•001 1o177908~•005 1,ooooooo•ooo 1.ooooooo•ooo t.8o5~797·005 
13 9,891~0UUoOU1 !!,99Y6tl.2•0D1 9,999tlll•001 1,148!431•005 t 1 DOODODO+OOD 1 o000~~ r,n5234h~ ·- ---
14 9,8912.08•001 9,9996170•001 9,9998837•001 1 o1201o6i•005 1,ooooooo•ooo 1,ooooooo•ooo 2,6667723•005 
15 9,89108~5•001 9,9996266•001 9,9998866•001 1,0922791• 005 1,ooooooo•ooo 1.ooooooo•ooo 1,6000533•005 
16 9 8909341•00 9 999 59•o_o_t_ 11_._9998894•001 1o0651473o005 j 0J)_(l(lQJ)~_oo 1,Q00000-011l0D--f-o535_Q<l9i-..OO!l 
17 9,89078&5.o01 9,9996450•001 9,9998922•001 1,0386894•005 1,ooooooo•ooo 1.ooooooo•ooo r,4716224•005 
18 9,8906425•001 9,9996539•001 9,9998949•001 1o012890t•005 1,ooooooo•ooo 1.ooooooo•ooo r.~o98335•005 
19 9,8905022•001 9,99W6625•001 9,9998975•001 9.8773216•006 ',ooooooo•aoo 1 ,nnooooo•nno '•3•9609o.oos 
20 9,8903653•001 9,9996709•001 9,9999000•001 9,6319914•006 1.ooooooo•ooo 1.ooooooo•ooo 1,2909080•005 
21 9,89023t8•001 9,Y996791•001 9,9999025•001 9,39278,4•006 1,ooooooo•ooo 1.ooooooo•ooo 2,2336826•005 
22 9,89010lb•OU1 9 1 9996871•oo1 9,9999049•001 9,159,339•006 1.ooooooo•ooo 1 ,onooooo•ooo •.~~~~5 __ __ 
23 9,8899746•001 9,99969~9•001 9 1 9999073•001 8o932064J•006 1,ooooooo•ooo 1.ooooooo•ooo !,12353~8·005 
24 9,8~985U9•001 !1,9997025•001 9,9999096•001 8.7102580•006 1.ooooooo•ooo 1.ooooooo•ooo 2,0705338•005 
25 9,8897301•001 w,9997099•0D1 9,9999118•001 8,4939650•006 1 ,ooooooo•noo 1,nnooooo•nno r,nt8B643·AD~ 
26 9,8896124•001 9,99Y7172•001 9,9999140•001 8,2830567•006 1,ooooooo•ooo 1.ooooooo•ooo !,9684987•005 
27 9,889~9/6oOU1 9,9997242•001 9,9999162•001 a,o77~800•006 t,ooooooo•ooo 1.ooooooo•ooo 1,9194049•005 
28 9,8893857•001 !1,9997311·001 9,99991ij2~01 7.876e21Z•006 1,0o(lQJ)_IlO~on t.nonoooo•ooo t.B715393eOO!!! 
29 9,8892765•001 9,9997378•001 9,9999203•001 7,681258d•006 1.ooooooo•ooo 1.ooooooo•ooo !,8248786•005 
30 9,88917U1•001 9,9997443•001 9 0 9999223•001 7o490§669•006 1 1 0000000•000 1oOOOOOOO•OOO 1 1 7793835•005 
31 9,8890603•001 ~,99i7507•D01 9 1 9999242•001 7,3o4596l•D06 ,,oooooo o•ooo 1,aaoaoon•ooo s,735Q365o005 
32 9,88896~0•001 9,9997569•001 9,9999261•001 7o12325•~·006 1,ooooooo•ooo 1.ooooooo•ooo t,6918013•005 
33 9,8888663•001 9,9997629•001 9,9999279•001 6,9464209•006 1,ooooooo•ooo 1.ooooooo•ooo 1,6.96531•005 
34 9,8887701•001 9,9997688•001 9 1 99992~7•001 6o773i731•006 1 0 00~~000 1,000DOOQ•OOO ! 1 6085614•005 
35 9,8886762•001 ~,99i7746•001 9,9999314•001 6,6o5i211•006 1,ooooooo•ooo 1.ooooooo•ooo 1,5685015•005 
36 9,888~847•001 9,99Y7B02•001 9,99993~1•001 6,4418510•006 1,ooooooo•ooo 1.ooooooo•ooo 1,5294354•005 
37 9 1 88849~4•001 !1,9997857 • 001 9 0 9999348•001 6.28194,2•006 ',oooonon•noo 1,nnnnooo•ooo t,4013559.n05 
38 9 1 88840~3·0U1 9,~997910•001 9 1 99993b4•001 6o1260197•006 1,ooooooo•ooo 1.ooooooo•ooo t,•5•2253•005 
39 9,8883234•001 ;,9997962•001 9,9999380•001 5,9739717•006 1,ooooooo•ooo 1.ooooooo•ooo 1o4180274•005 
40 9 8812407•001 9,99980~01 9,9999395•001 5,8256966•006 1 0 000000D•OOO 1,000000Q•DOD~ii375oOD5 
41 9,86815Y9o001 W1 9998062•001 9,9999410•001 5,6811069•006 1o0000000•000 1,0000000•000 lo3463208•005 
42 9,8880812•001 9,9998110•001 9 1 9999425•001 5,540090~•006 t,ooooooo•ooo 1,ooooooo•ooo lo31•7685•005 
43 9 1 8880044•001 ~,9998157 • 001 9 0 99994J9•DD1 5o402S879o006 ,,oonoooa•ono t,onnnooo•non t 1 282Q572oQ05 
44 9 1 88792Y6•001 9,9998203•001 9,99994~3•001 5o268.991•006 1o0000000•000 1oOOOOOOO•OOO !,2501696•005 
45 9,8876566•001 9,99Y824B•001 9,9999467•001 5,1377491•006 1,ooooooo•ooo 1,ooooooo•ooo lo2190663•005 
46 9,88778~4·001 11,11996291•001 9,99994~0·~01 5,0102349•006 ,,ooooooo•oon 1.ooooooo•oo~~~8875o3.o05 



-

• 
I• 
I• 
I• 
I• 
I• 
I• 
I• 
I• 
I• 
I• 
I• 
I• 
I• 

47 9,88771!>9o0U1 9,99118334•001 
48 9,88764t12e001 8,9998375•001 
49 9 18875822eQQ1 @ 1 99 II 8 U§!'Jl.O 1 
50 9,887~178oOU1 919998455•001 
51 9,88745~0•001 919998493•001 
52 918873938•001 t 199V8531•DD1 
53 9,88733H•001 8,9998567•001 

9,99994Y3•001 4,885e9BJ•006 1 ,ooo oooo•o oo 1,ooooooo•ooo t,t591896•005 
9,9999506•001 4,7646456•006 1 1 000000o•ooo 1oOOOOOOO•OOO !,1303666•005 

.L-.....l!9~1 ~9~9~9~9~5~1.<8t.!•~L0l.l0L.l1L--....!41.J1u6~11..16,_,4uD11JDo:!~• Q.D~..OJUl.~.t.Q.0..0---1....40 0 0 0 0 0 *0 Q 0 ! , U 225'5 2o o 0 5 
9,99995J0•001 1,5310906•006 1 ,ooooooo•ooo 1.ooooooo•ooo !,o?48481•oos 
9 1 9999541~001 4,4186470•006 1,ooooooo•ooo 1.ooooooo•ooo l.0481323•005 

--~;--..p~~~~~.L_~~~~~'-UJU....~9,_,,~9~9 9 9 55 3. 0 0 1 4 I 3 Q 8 9 9.!}..!J)..D..6____.j_,_lJ.1l..ltO..D..o.!..O 0 0 1 • 0 DJLO 0 0 0. 0 0 0 ---4J).22U~.OLO Q.L__ 
9,9999564•001 4,202066!>•006 1,ooooooo•ooo 1.ooooooo•ooo 9.9667232•006 

1 ij•1 J•1 ~LUX• 5,1718495•003 
2 G•l ~·~ F"l,,ux. 5,1~~i·003 
J ijol J•1 FLUX• 5 1 07219i4o003 

----------- --
4 G•1 J•1 FLUX• 4,91342ii0•003 
~ tl•l J•1 fL~Xo 4

1 
64307Ho0_0_3 ___ 

6 G•l J•1 ~LYX~ 4,61226.h003 
7 tiol J•1 FLUX• 4,49236~3·003 
tl G•i J•1 FLUX• 4,n49295•003 
9 G•l J•1 FLUX• 4 1 01171i2o003 

10 G•1 J•1 F"LUX• 3, 7646q5•003 
11 G•1 J•1 F"LUh 3,47516•8·003 
1~ G•1 J•1 FLUX• 3 1 U65560•003 
1J ~·1 J•1 FLUX. 2 9330162•003 
1 ti•1 J•1 Pi.UX• 2,7Q571~5·003 
1~ Go1 J•1 ~- LUX= 2,66011042•003 
16 G•1 J•1 ~LUX• 2 1Ea17562•003 
17 G•l J•1 FLUX• 1 1 30438ho003 
18 G•l J•1 FLUX. 8,4124506•004 
19 G•1 J•1 F"i.UX• 5,~488369·004 
20 G•1 J•1 fi.UXo 3 1 6t46894o004 
21 ti•1 J•1 PLUXz 2,3¥812~5·004 
22 G•1 J•1 ~LUX• 1 15767282o004 
23 G•l J•1 PLUX• 1,ua892U•004 
24 G•l J•1 fi..UX• 6,58209·4·005 
25 G•1 J•1 ~LUX• 4 UG646il4•005 
26 G•1 J•.1 FLUX• 2,13113~8·005 
27 Go1 J•1 FLUX• 6,5354896•006 

CAND1020 RAS COP lEU F LOx FROM liON 42 ONTO ~ON 

I MAXIN• Z7 JMAX!N= 20 ~MAXIJUT• 27 JMA XOUT• 20 
I• 1 Goi J•1 fi.UXo 4,407J8c4•002 
I• 2 G•l J•1 fLUXc 4,4073824•002 
I• J G•l J•1 ~I.UXa 4 1 •0738i4o002 
I• 4 G•l J•1 n.ux• 4 ,40 738~4·002 
I• ' G•1 J•1 n.ux. 4" ,40738~4·002 
I• 6 G•1 J•1 FL~~0738~4•002 
I• 7 Gal J•1 F'I.U • 4 1 40738~002 
I• ~ G•l J•1 f~UX: 4 1 407~8014o002 
I• 9 G•1 J•1 ~- LUX. 4,40738ii4•002 
I• 10 G•1 J•1 fLUX• 4,40738~4·002 
I• u G•1 J•1 F"LUXo 4,40?J8c4·002 ,. 12 i:i•l J•1 FLUX. 4,4073824·002 
I• 13 G•1 J•1 fLUX• 2,20369~2·002 

();) 
(J> 



IP 14 G•l J•1 ~~ux. 2,20369~2·002 
I• 1~ G•l J•1 r~ux. 2 1 2U369l2•002 
I• 16 G•l J•1 ~~Uh 4,40738il4•003 
I• 17 G•l J•1 HUX• 4 1 40738il4o003 
I• 18 G•l J•1 f~UX• 4 1 40738il4o003 
I• 19 G•1 J•1 F~UXo 4,'1o73Si4oOOJ 
I• 20 Gol Jo1 F~UXo 4,40738il4·003 
I• 21 G•l J•1 F~UXo 4 1 40738il4o003 
I• 22 G•i .1•1 nux. 4 1 40738c4o003 
I• 23 Go1 .1•1 F~UXo 4 1 40738Z4o003 
I• 24 G•l J•1 f~UXo 4 1 40738c4o003 
I• 25 G•l J•1 F~UX• 4 1 407a8il4o003 
I• 26 G•l J01 F"~UX• 4,40738'14·003 

'" 27 Go1 J•1 F"~UXo 4 1 40738il4o003 

CANOID<ID ~AS COPIEU r~ux ri!OM L.UN 49 ONTO ~UN 48 

I MAXIN• 27 JMAXJN• 20 ),MAXUUT• 27 JMAXOUT• 20 

CANDID<IO IIi PREPARING X SE&TIONS ONLY QN ~UN 48 

PliOil 1 N0 1 2o00000•UOO ~OCANDID K•CALC <NO ACC) , RZ, TWU GROUPS, 20 ~ 27 " MES~ PAGf NO, 24 

-----·-·-·-·--- -·· --· ---- --- F"LUXES IN C~~~A~N~N~E~~-N~0~• ----~1~A~R~E 

LM6SH liROUP 1 GMOUP 2 ZMESH 
l 5,1?1ij5•UOJ 3,31884-0 
2 1 1 )3882•UO~ 9 1 SH79o004 2 
3 2,~2256•004! 1,61876•003 3 
4 3 1 H419o00~ 2,21 18· 
5 4 0 il8102o002 2 0 74118o003 
6 5,U1243o004! J,21653o003 
7 5,6204hOOc 3,§0669•003 
8 6,U9001•00<! J,9U803o003 8 
9 6,~0965•00~ 4,11Uh003 9 

1G 6,>7146oOOc 4,21698oQ03 10 
u 6,)7146•00c 4,21698•003 u 
12 6,40965•002 4 1 11U!io8Q3 12 
13 6,U900hOOc 3 1 9U803•GQ3 13 
14 5,62041•002 J 1 60t69o003 14 
15 5,01243•002 3,2165h003 15 
16 4,28102o002 2,7~71&.003 16 
17 3,~4419•002 2,2181&.003 17 
18 2,~2256•002 1,6117••003 18 
19 1.!:13882•002 9 1 87479o0Q4 19 
2D 5,1718!h003 3 1 31184o004 20 



PHOij, NO, 2oDOODO•OQO •ocANDID K•CA~C (NO ACCI 1 RZ, TWU G~OUPS, 20 X 27 MESW PAGI NO, 

·~UXES IN CHAN~E~ NOo 2 ARE 

1ESH ijROUP 1 GHijU~ 2 ZMESH 
~1~~5~oil~3~85~3~o~U~O~J~-i3~,~3~U~33~2~·~0~0~4~ _ __l___ ______________________________________________________________________ _ 
2 1o~2891oUOc 9,82863•004 2 
3 2,~0631•002 1,61119•003 3 
~4 ___ 3TL,4~2~2~0~0~·~0~0~cT-~2~,~1~9~9~8~5~·~U~0~3 -~·--------------------------

5 4,c5344•00c 2,73434•003 5 
6 4 1 98013•U0c 3,2D150oU03 6 
1 5,58420•UOc 3,58983•003 7 
8 6,05077•00Z 3,86976•003 8 
9 6,J6835o00c 4,0939~•003 9 

;1;0 __ -;6~,,~- 2~9~1~2~·~o~o~c~--·~·~1~9~7~2~7;·~0~o~3 ____ ~1~o ___________________________________________________________________________ _ 
1~ 6,52912•002 4,19727•003 11 
12 6,J6835oooc 4,o9J9a.oo3 12 
.;1.;.3---i6:-'''-iiir.5,_,or-;;7,;.7~·toi-o~c---'Ji-'''-*se976.!_tl_ _ __ -;1~3,__ ____________________ _ 
14 5,58420•002 J 1 58983s003 14 
15 4,98013oOOc 3 1 2D150oGQ3 15 

~-T1~6---T4~,2~- 5~3~·~·~·~or,o~cT-~2i-''~7~3~4~3~·~·jo~o~3 ___ J~-------------------------------------------------------17 3,42200•00~ 2,1998,·003 17 
18 2,~0631•002 1,61119•003 18 
19 1.~2891oUOc 9,82863•004 19 
20 5,13853oOOJ J 1 3U33~o004 -~0 

P~OB, NO, 2 , o o o o o. u o o 2 o cAN o 1 o K. c A~ c·--:-:, N::-::0:-:-A c::-:c:-:,-, -;H;-;z-, --:r:-:w_u __ ci ~ uu p s-, -2 o---. - 2-7 - -M e_s_w __ _ PAGf NO, 26 

______ 'Lli_Xt;S _!_I'L_fHANNEJ.,~I~~0~,----~3 _A_R;_ _________ ------- ______ _ 

ZM~SH ijROUP l GHOUP 2 ZMES~ 

____!_~19o003 _3,27aB6o004_ jL_ 
2 1,~0917•00c 9 1 73799·00~ 2 
3 2,47396•002 1,5963~·003 3 
4 J dz 7 8 3 • D 0 c L-1 79 56 • 0 0 3 ____ ~ -------------------------------
5 ~.19853•002 2,70912·003 5 
6 4,91584•002 3,17191•003 6 
1 5,:11211•00~ _l_&~I~!' ll.OL . __ z_ ______ _ --
8 5,Y72~6•00c J,e~'89o003 8 
9 6,28614•002 ~.o~t16o003 9 

--~1 ~0 ___ 6~, ~:;:4;:4;c8~3f•'-:0~0;-;'~---;4C'"' 1 ~ • 56. g 0 3 1 0 
1• 6,~4~83oU02 4,1~856e003 11 

---------- --- --- --
1i 6,2861~•002 4,0~616·003 12 

__ _.1~J ___ 5~,Y~Z~2~6~6~o~0~0~2~~J~1~8~~~~~8~Y~·~Q0~3i _________________________________________________________________ ___ 
14 5 1 )1211o002 3,5~67~•003 1~ 
15 4 0 Y1584o002 3 1 17197•003 15 

--~1~6 ___ 4~,1~9~8~5~3~·~U~0~2~~2~0~7~D~i~1~2~·~0~D~3 ____ ~1~6-----------------------------------------------------------------------------
17 3 1 J7783o002 2 1 17i56e003 17 
18 2,~7396•002 1,59633•003 18 
19 1,,0917o002 9 1 73999eQD4 19 
28 5,07219•003 3,27286•00~ 20 



(Xl 

PHO~, NO, 2o00000•080 ~OCANO!O K•CA~C (NO ACCI , (Xl 

RZ, TWU GROUPS, 20 X 27 MES~ PAGI HO, 27 

fLUXES IN CHANNE~ N0 1 4 ARE 

tMi:SH UROUP GHQU~ 2 ZMESH 
1 4,~7342sOOJ 3 1 ~2858o~Q4 -----
il 1,~797S.OOc 9,6oa2Jo004 2 
3 2, ~2578o002 1 1 5747J•003 3 
~ 3 1 J1205•002 2,1,00 '1•803 4 
5 4,11677-002 2,67246·003 5 
6 4 1 ~2012s00~ 3,12905•003 6 
7 5,40478•00c 3,50860•003 7 
8 5,~,635•00c 3,80174•003 8 
9 6, 16373•002 4,0U128oD03 9 

10 6,J1933eUOc !,10129·0 3 10 
u 6, 1933•002 4,10229·003 11 
12 6,16373•002 4,00128•003 12 
13 5,~5635•002 3 1 80174eDQ3 13 
u 5,40478•002 J,50860•00J 14 
15 4,~2012•002 3,12905•003 15 
~6 4,11677•002 c ,_67246·0J13 16 
17 3,31205•002 2,1~007•003 17 
16 2,~2578•002 1,57473-003 18 
19 1,47978•002 9 1 6062Jo004_ 19 
20 4,97342oOOJ 3,22858.004 20 

- - ------
PHOB, NO, 2,00000•000 WDCANDID K•CALC (1'40 ACCI , RZ, TWU GROUPS, 20 X 27 MESH PAGI NO, 28 

---------~(._\/_XES IN_ i;_tiANNEL NO, ~E ______ 

lMESH \!ROUP GHOUP 2 ZMESH 
~ 4,~4307eOOJ 3,1722J•004 _L 

il 1o~4100o002 9,43859•004 2 
3 2,~6220.002 1,54725•003 3 
4 J 22525•002 2 U55o 
5 4 1 00887o002 2,6~U3•003 5 
6 4d~9379aOOc 3,07445•003 6 
7 5,26312•002 3,44?3J.~C3 z 
8 5 0 ~0286o002 3,73540•003 8 
9 6,U0218o002 3,93146.003 9 

10 6,1537h002 4 1 OJ07U.8Q~ 10 --------· 
11 6,15371•002 4, 03070•003 u 
12 6, U0218oUOC: 3,9Jl4hU03 12 
13 5 1 70~8~oUOc 3,ZJ54~·ie3 13 
14 5,i16312•00i? 3,44737•003 14 
15 4,09379o0Dc J,o7Hh003 15 
16 4 1 U0887o002 2,~2,81-~Q;l 
17 J,22525o00c 2,1uss.qo3 17 
16 2,.S6220•00c 1,54725•003 18 
19 1,44100•002 Y1 4J859o9Q4 !.9 
20 4,1$4307•00J 3,t7a2h004 20 



PHOi1 1 NO, ;~ 1 ooooo.oao iiDCANDID ~•CALC (lj0 ACCI , RZ, TWU GROUPSo 20 X 27 MES~ PAGI NO, 29 

rL.UXES IN CHANtOEL. NO, 6 ARE ---------
1ESH \!ROUP 1 GRQU~ 2 ZMESH 
l ~. ~8227-003 J 1 ~0632oOQ~ 1 
2 1,39315•002 9,2~147•00~ 2 
J 2,~8377-002 1 1 5U10.G03 3 
~ 3,11816•002 2 1 06865oUQ3 4 
5 3, ~7576•00~ 2,57127•003 5 
6 ~.>3794o002 3 1 01057o003 6 
7 5, 08837.002 3 1 3757~o0Q3 1 
8 5,~1351•002 J,65na.oo3 8 
9 5 1 ~0289o002 3,84976-003 9 

10 5,~4938•002 3,94695·003 10 
11 5,94938•002 .!,94695•003 !1 
12 5,~0289•002 3,84976•003 12 
1J 5,>1351•002 3,6~778o903 13 
14 5,08837•002 J,3757h003 14 
15 4,>3794•002 J, 01Q51oOQ3 15 
16 3,1!7576•002 2,57&27-003 16 

------~--17 3,11816•002 2 1 06865o003 17 
18 2 1 28377o002 1 1 5U10.003 18 
19 1o.S9315o002 9,2~347•004 19 -------------20 4 1 08227oOOJ 3,1063~·00~ 20 

PHOi1 1 NO, 2oUODOO•D80 iDCANDID K•CALC INO ACCl , RZ, TWU GHOUPSo 20 X 27 MESH PAGI NO, 30 

fj.UXES IN CHA~NE~ NO_,_ 

tHESH ~ROUP GHQUP 2 ZMESH 
l 4 1 49236eOOJ 3 1 0U11oOO~ 1 --------------------------
2 1 0 J3665o002 9 1 02779o004 2 
J 2 1 19114e002 1,47i91•003 3 
4 2 1 Y9169o002 2 1 021160o003 4 --------------
5 3,71857•002 2 1 51154o003 5 
6 4,~5388•002 2,94864•003 6 
1 4 1 88199o002 3 1 2 9 '1J3 0 Q Q.3.___ .1_ ----- ---- -- ·-
8 5,28989•002 ~,5788~·003 8 
9 5,>6753•002 3,76034•003 9 

u 5,70809•002 3,8~!J27•QQ3 10 -- ·-- -----u 5 1 708DY•002 3,8~527-003 11 
12 5,56753•002 3,76Q34•003 12 
1j5 5 1 ~8989o002 3 1 5728io003 13 ------·-- --- -··-
u 4 1 ~8199o00~ 3,29733•003 14 
15 4 1 ~5388o002 2 1 94064o003 15 
16 3 1 71857o002 2,5U54.U03 16 ---- ---- - -- -· 
11 2 1 Y9169o002 2, 021160•003 17 
18 2,19114•002 1,47e91•00~ 18 
19 1,.!~665•002 9,02179•004 19 
21 4,~92~6·00.! 3 1 0H17o004 20 00 

-.!) 



PROB, NO, 2,ooooo.uoo ilDCANDID K•CALC (NO ACC) ' RZ, TWO GROUPS 1 20 X 27 MES~ PAGf NO, 31 

fLUXES IN CHANNEL NO, 8 ARE 

LMESH ijROUP 1 GkQU~ 2 ZMESH 
1 4,2749J•OOJ 2,9601§ • 004 1 
2 1,~7195•00< 8 0 8U75D•D04 2 
J 2,08509•00< 1,4~381. 0 03 3 • 2,~4689•00< 1,97131•003 4 
5 3,~3859•00< <,4~027oU03 5 
6 4,14315•00< 2,86890.003 6 
7 4,64570•00< 3,21689·003 7 
8 5,U3386•U02 J,4ti,6hQ03 8 
9 5,29806•00< 3,&6861•003 9 

1Q 5,43181o002 3,76122•003 10 
u 5,43181•004! 3,76122•003 u 
1il 5,<9806•00< 3,66861-003 12 
u 5 1 U3386oOO< 3,4ti,66·003 13 
14 4 1 ~4570o00~ J,21689•003 14 
15 4,14315•002 2,86890•003 15 
16 3,,38~9•UO< 2,4!>027•003 16 
17 2,84689•00< 1,97131-003 17 
18 2,08509•00< 1,44381•003 18 
19 1,<7195•00< 8,80755•004 19 
l1~ .,27493oUOJ c1 96015o004 20 

PHOii, NO, 2o00000•DOO ilDCANDID K•CA~C (NO ACC) ' RZ, TWO GROUPS, 20 X 27 MESH PAGf ,.0, 32 

___________ FI.UXES I N _ _fHANNEL NO, ~ ARE 

LMESH uROUP 1 GHQUI! 2 ZMESH 
i 4, U3172o00J ~.itl.H__ 
2 1 1 ;9959a002 8,59860•f04 2 
:s 1,96647•00< 1 1 4Ug5 .. 003 3 
4 2 08492•002 l,9~45h003 
5 3,~J727a00l! 2 1 JY214oD03 5 
6 3 1 Y0744o00ll 2,80084•003 6 
7 4 1 J8140o00l! 3 I 1._ 4JI~7~UL_J _ _ 
8 4, 74747oOO< J,4D:l91oQQ3 8 
9 ~.99664•00~ J,5~157•003 9 

l8 5 1 i2278•0D2 J,67199•Gll_ 
u 5,12278o002 3,67199oQ03 11 
l2 4. 9966h00~ 3,5H57•003 12 
L3 ~,74747•002 3,40297oQOJ 13 
L4 4,~8140o002 3,14057·003 14 
L5 3,907H•OO< 2,80084o0Q3 15 
L6 3 1 33727oQ02 2.3~at•• 
L7 2,08492•00il 1,9~454•003 
L8 1,~6647•00< l 1 40956oQ03 
19 1,19959•00< 8,59860.104 
21 4,03172•003 2,8ti99~•004 



"HOB, NO, 2oDDQDO•OOO ~DCANDin K•CA~C 1~0 ACCI , RZ, TWU G~OUPS 1 20 X 27 MES~ 

~6SH 

1 
2 
J 
4 

f~UXES IN CHANNE~ NO, 10 ARE 

ijROUP 1 GROUP 2 
J,76461•00J 2 83077oo 4 
1,12011•00~ 8,42262•004 2 
1.~3619•00~ 1,36071•003 3 
2,S0704e002 1,88,15•003 4 
3,11617•00~ 2,34318•003 5 
3,64857•00~ 2,74i52•003 6 

PAGI NO, 33 

5 
6 
7 
8 
9 

4,09112•00~~6~2~9~·~0~0~3~--~7 ________________________________________________________________________ __ 
4,~3294•00~ 3,3333.•003 8 
4,66561•00~ J,50827•003 9 
4 1 78339•00~ 3,5Y684·~- 10 
4,78339•00~ 3 1 5V684•003 11 
4,~6561•002 3,50827•003 12 

18 
u 
12 
13 
14 
15 
16 

4,43294•00~ ~~3~3~3~~~·~0~0~3~--~1~3 __________________________________________ __ 
4,09112•00~ 3,07629•003 14 

18 
19 
20 

3,~4857e002 2,74552•003 15 
3,11617•002 2 34318•003 16 

1 _0 04oUO 1,88515•003 17 
1,H3619•00~ 1 1 36071•003 18 
1,12011•002 8,42962•004 19 

P~OB 1 NO, 2t Q 0000•00 0 2DCAND I D K•CA~C I N·::O:-:-A-=c-=c:-1 - ,---:R:-:Z:-,- TWU--G-R-OU_p_s-, 2o_X_2_7 __ M_E_S_H ------··P- A_G_! __ N_0 ·,--3~- ---

__[_L~~- ~ N CHANNE~~L- __ _!L~~E __ _ 

£MESH ijRQUP 1 GRQUP 2 ZMESH 

1 3,47557!~-~--- --2LZ~iJ~-~~~--~~------------------------------------------------------------------
2 1,03411•002 6,30756•004 2 
3 1,69520~00~ 1,36185·003 3 

__ 4_~..l.l~~!.ll0_2 __ 1_~~0-•.i.D.J. ____ ~---------------------------
5 2,67691•002 2,31117.003 5 
6 J 1 J6843o002 2,70604•003 6 
7 3,77701oOO~LOJj27~003 7 -----·------ -- --------- -----·-. ----------a 4,0925a~ooc J,2~?79•003 a 
9 4,J0739o002 J,4~035•003 9 

1Q 4,41613•002 J,5~IJ~~~--~~-------------- -----------·- ----------------
11 4,41613oU02 3,5~?70•003 11 
12 4 1 J0739o00l J 1 4~035•003 12 
13 4,U92SB•002 3 1 2~1J~J----~------------------------------------------------------------------
14 3,77701~002 3,03427·003 14 
15 3 1 J6843o00~ 2 1 70604•003 15 
16 2,87691•002 2,31117•Q03 1 ----------- -------- -
17 2,J1455o002 1,8~940•003 17 
18 1,09520o00~ 1,3~18Se~Q3 18 
19 1,UJ411opo2 6,3o756·0D4 19 
28 3,47557•00J 2,79210•004 20 



PK0~ 1 NO, 2!00UOOo000 20CANO!D K•CA~C !NO ACCl , RZ, TWU GROUPSo 20 X 27 MESH PAGf NO, 35 

FLUXES IN CHANNEL N0 1 12 ARE 

4HESH uROUP GHOUP 2 ZHESH 
1 J,l6656oOOJ £...2.~603· g 4 
2 9, ~2170oOOJ ~.2~949•004 2 
3 1,)4449•002 1 1 3)888•003 3 
4 2,10877•002 1 8~536•003 4 
5 2' - 2113o002 2 1 30615.003 5 
6 3,06895•002 2,70015•003 6 
7 3,44120•002 J,02767o003 7 
8 3,72872•002 J,28063o003 8 
9 3,92442•002 J,4>282•D03 9 

10 4,02349•002 3,53999·0 3 10 
11 4,02349o002 J 1 53999oQ03 11 
12 3,92442•002 J,45a82·003 12 
13 3,72872•002 3,28063•003 13 
14 3,44120•002 3, 02167o003 14 
15 3,U6895oU02 2 1 70015•003 15 
16 2, 1>2113•002 2,30615•003 16 
17 2,10877•002 1 1 8),36 e 003 17 
18 1,>4449•0041 1,3)888•003 18 
19 9 1 42170o00J ~.2~~49 • 004 19 
20 3,16656oOOJ 2 1 7860Jo004 20 

PHOB, NO, 2,000UO•OQO cOCANDID K•CA~C <NO ACCl , RZ 1 TWU GROUPS, 20 X 27 MESH PAGii NO, 36 

_____ _FLU_X~_ IN CHANNE~ NO, 13 ARE 

£MESH ijROUP 1 GHOUH 2 ZMESH 
--~~c__~2c.~o..;Y'-"3"'3~0~2:-=•'-'0~0,_,3:--_,2~,._,a.,1~5~7;c5C'""-!0-1tL __ __.1._ 

2 8 1 72683oOOJ 8 1 37791•004 2 
J 1,43058•002 1 1 37~38o0QJ 3 
4 1 Y5324•U02 ~1~5~·~~----~------------------------------------------------------------------------=5---2~,4~2~7~8~1~•~U~0~2~ 2

1
3307io00J 

6 2 1 ~4261•002 2 1 72895e00J 6 
7 3 1 18 7 4 0 0 0 0 2 _ __h_g_~ 9 9 6 ° ltl__ _ _ J __ ---- ------------------------------------------------------------
8 3,45371•002 3,31,6~·003 8 
9 3 1 03498•002 3 1 4~i65oQQ3 9 

10 3,72675•U02 3 ·n75o 3 o_____ 
11 3,72675•00~ 3,57775•003 11 
12 3,03498•002 3,4eW65oU03 12 
13 3 1 45371•UO~ 3 1 31563oQ03 
14 J,l8740•002 J,05996•003 14 
15 2,ij4261•UO~ 2 1 72895•003 15 
~1~6--~2~·~4~2~7~8~1~·~0~0~~~~2~·~3~3~0~7~2~·~0~0~3~ __ ~1~---------------------------------------------------------------------------
17 t,Y5324•00c 1,87,15•003 17 
18 1,43058•UO~ 1 1 37138oU03 18 
19 8,i2683•UOJ 8,37791·~o• 19 



PR01i 1 NO, 2oDODDO•OUD ~DCANDID K•CA~C CNO ACC) , RZ, TWU GRUUPSo 20 X 27 HESH 

FlUXES IN CHANNEl NO, \4 ARE 

IESH l,iROUP 1 GHQUP 2 ZMESH 
1 2, 79571•003 2, 8321lftoo• 
2 8,J1830•00J 8,.2660•00. 2 
3 1,~6361•00~ 1,3ti13h003 3 
4 1,!16181•00~ 1 88605•003 4 
5 2,J1H6o002 2,3~429.003 5 
6 2,70953•002 2, 7~481-003 6 
7 3,03819•00~ 3 07775•0]3 7 
8 3,29204•00~ 3,3H9U.003 8 
9 3,~6482o0D2 J,50993·003 9 

18 3,>5229•00~ 3 59854•003 10 
1~ 3,~,229oUOc J,5~854•003 11 
12 3 1 ~6482o002 3,50993•003 12 
13 3,29204oOOc 3 33490•003 13 

~: J,03819oUO~ 3' 0 7775· 0 03 14 
2,70953o002 2, 7~481-003 15 

16 2 1 J1416o00~ 2,3~429•003 16 
17 1,t16181•00< 1,88605•003 17 
18 1,J6361o00~ 1,38136•003 18 
19 8,J1830oOOJ 8,42660.004 19 
20 2 0 7957loU03 2' 83211• 004 20 

----------- · 
PHD~, NO, 2oOOOOO•UOO iDCA~DlD K• CALC CNO ACC) , RZ, TWU GROUPS 1 20 X 27 MESH 

___ f..l:_lJ_~ES _l_lll_ j.:t-I_ANNE b_ ~- _ 1 ?__~~ 

ZHESH uROUP 1 GHGUP 2 ZMESH 
--~'-~2LI 0;;.6,_0~8;->Q • 0 0 J ~~l!.U;4___1_ __ _ 

2 7,91689oUOJ 8,47867•004 2 
3 1,2~780•00~ 1,38990•803 3 

PAGI NO, 37 

PAGi NO, 38 

4 1,77196•00< 1.8~770~~·--~--
5 2,20249oUO< 2,3~878•003 5 ---- ---·---------------
6 2,>7878•00~ 2,76177•003 6 
7 2 tl9158oUO~ _ ___l_L0~676•!0.L _ _L _ ___________________ ___ _ ------·---- ---- -- ---
8 3,13318•00~ 3,35550•003 8 
9 3 1 c9762oOO~ J,53162 • 003 9 

10 3 I J8087•00~ 3 & !21.!..tlL__1 0 
11 3,J8087•00~ J,62077•003 11 
1~ 3,~9762•002 3,53162·003 12 
13 3,13318•00~ 3,3~550 • ¥03 13 ----------·---------·-
14 2,tl9158oOOc J,0~676ft003 14 
15 2,>7878•00~ 2,76177•003 15 
16 2,20249•00~ 2,35178 • 003 16 
17 1,77196•002 1,89170•003 17 
18 1 0 ~9760•00~ 1 1 3H~90o003 18 
19 7,~1689•00J 8,47867•00i 19 



PMOB, NO, 2o00000•000 ~OCANDID K•CALC (NO ACC) . RZ, TWU GROUps, 20 X 27 MESH PAG£ NO, 39 

F~UXES IN CHANNEL NO, 16 ARE 

lMESH l.iROUP l GROU~ 2 ZMESH 
l 2 1 U2176•00J 2.9~611•004 1 
2 6 1 U154Y•OOJ 6,76579•004 2 
3 9,~6109•00J 1,4J696•003 3 
4 1,J4639•00« 1 96196•0 3 4 
5 1,67352•002 2 ,43866· 003 5 
6 1 0 \15944o00i 2,8~530"003 6 
7 2,19711•00" 3 20163· 
6 2 1 J8068o002 3,46914•003 
9 2,>0563•002 3,6~122•003 

10 2,~6888o00c 3 74339•003 
u 2,56886•002 3,74339•003 
12 2,:I0563oOOc 3,65122•003 
13 2,J8066•002 J, 46914-
14 2,19711•002 3,20163.003 
15 1 1 Y5944o002 2,8~530•003 
16 1,67352•002 2 1 HI66•J..Q.L__ 
17 1, H639o0 02 1,96196•003 
18 9,li6109•UOJ 1,43696·003 
19 6,U1549oOOJ 8 1 76579o0Q4 
20 2 1 U2176oOOJ 2,94611-004 

PHOB, NO, 2t00QOO•OOO iiDCAND!D K•CA~C (!'10 ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAG& NO, 40 

-- ~-- _ _[_l,_m!_!_~ C_HANNEL ~o, 17 ARE -----

4HESH ~ROUP GROU~ 2 lHESH 
__ 1~~1!-'' J04J8oQOJ 2, 48579•0QA._ _ _l _ ______________ _____ _________ _____ _ 

ii 3,68103•003 1,3\1617•004 2 
3 6 1 J6212oOOJ 1,21244•003 3 

--~4,_~8 L08~54~...1!.2_,L __ _j._, 6_~541• 0 Q J 
5 1 1 U7971•002 2 1 0>762•003 5 
6 1,26418•002 2,40911•003 6 

_ ____,7~~1.._,, 4,_,1!-075 1•.H~ ___ 2 t..Z.!1.1.3 11.~ .rn_ _ _z_ 
8 1 1 )3595o002 2 1 92710o003 8 
9 1,~1657•00~ 3 1 0~07Jo003 9 

- -7-L o,____,1,_,,..;:6.;'.;7.;-J8· o o 2 J, 1 >_!15 o. U·~0~3'---~tJlo . _____________ _ 
Ll 1.~5738•00~ 3,15850•003 11 
L2 1 1 01657•002 J,o~o73e003 12 
LJ 1,)3595•00~ 2~-~~-~~------------------------------------
L4 1,~1751•00~ 2,70139•003 14 
L5 1,26418•00~ 2 1 40~17•003 15 
L6 1 U7971•00~ 2 576.5 
L7 6,~8654oU03 1,65541•003 
L8 6 1 J6212•00J 1 1 21244•003 
19 J,ij8103•00J 7 1 39.17oQ04 



P~OII 1 NO, 2oDOOOO•UBD ~OCANDJD K•CALC l~O ACCI , RZ, TWU GROUPS, 20 X 27 MES~ 

------------------------------~f~L~U~X~E~S~J~N~C~H~A~N~N~E~L~N-~0~, ----1~8~A~R,E ___ ___ 

IESH liROUP l GHOUl? 2 ZMESH 
l 8,48245•00~ 1,90996·004 1 
2 2,>2385oOOJ 5 1 6~&86•904 2 
3 4,13731•003 9,31,83•004 3 
4 5 1 04889•00J 1,27194•003 4 
5 7,U2138•00J 1,5~098•003 5 
6 8,~2098eOOJ 1,8,1DV•003 6 
7 9o~1815eOOJ 2,07562oOO 
8 9,98834•00J 2,24904~003 
9 1,05126•002 2,36708•003 

10 1oU7780o002 2,42.84•003 

20 8,48245o004 1,90996•004 20 

PHOB, NO 1 
-- --------- - ----- -- - - ::-::------::c---: 

2oUOOOO•UOO 2DCANDJD K•CALC lNO ACCI , HZ, TWU GROUPS, 20 X 27 MESH 

___________ UJJ..XES _IN~·-~~~~ _ \_LAJIE _______________ _ 

tMESH ijROUP 1 GHQUP 2 ZHESH 

PAGI NO, 

PAG~ NO, 

--~1~~5~·~>~~~~~~~~1~3~8~·~0~0~4 _____ 1~----------------------------------------------------------------------
2 1,~5099•UOJ 4,1~773•004 2 
3 2,70644•UOJ 6,81571,004 3 

__ _:;4 ___ 3..J~!?25~~3.!!._586· .!J...Q.!.___L 
5 4,>9307•00J 1,1~669·003 5 
6 5,J7779o00J 1 1 3~431•003 6 

___ ,_7 ___ 67--L' U;:-3~0 1 O~j!QcL_ _ _ _l, 1 2._115~L__L._ ____ _ 
8 6,~3392oQOJ 1 1 64546•003 8 
9 6 1 ij7686oOOJ 1 1 73182•003 9 

10 7,U5047•003 --~~~-~9~--~-------------------------------------------------------------
11 7,05047•00J 1,77554•003 11 
~2 6,~7686•00J 1,73182-003 12 
13 6,)3392•00~~!~5~4~6~·~0U0~3L__~1~3L_ ____________________________________________________________________ ___ 
14 6,U3010oOOJ 1,51858•i03 14 
15 5,J7779oOOJ 1,3>431•003 15 
16 4 '9307•00J 1 ~66~9~·~~3 --~~-----------------------------------------------------------------
17 J,09525•00J Y,305B6•Q04 
18 2 1 l0644•00J 6,K1571•i04 
19 1 1 05099oOOJ 4,1~773~~~--~~-----------------------------------------------------------------------
20 5 1 ~4884•004 1 1 3Y738o004 



PROB, NO, 2o00000•0QO ~DCANDID K•CA~C (NO ACCl ' RZ, TWO GROUPS, 20 X 27 MESH PAGI AO, 43 

fLUXES IN CHANNE~ NO, 20 ARE 

lMESH liROUP 1 GRQUII 2 ZMESH 
1 3.~4469•004 9,92671•005 1 
iii 1oU8443oOOJ c,9~557eU04 2 
3 1,77769•003 4,84174•004 3 
~ z,4271B•OOJ 6,61070•004 4 
5 3, 01690•0 OJ 8,21687.004 5 
6 3, >3234w003 9 1 62072o004 6 
1 3 1 96080oOOJ 1,07817•003 7 
8 4,i!9173•003 1,16890.f03 8 
9 4,,1699•00J 1,23025oQ03 9 

1Q 4 1 f?J102o003 1' 26i3h003 10 
u 4,N102•o03 1 1 2613h003 u 
12 4 1 ~1699oOOJ 1,23025·003 12 
13 4,ii9173•003 1.16890.103 13 
u 3,96080•00J 1' 07877o003 14 
15 3,~3234•003 9,62072•004 15 
H 3,01690•00J 8,21087.004 16 
17 2,~2718•003 6,61070•004 17 
18 1,77769•003 4,84174•004 18 
19 1,08443•003 <,9~as7•004 19 
20 3,~4469•004 9,92671-00!1 20 

PHOY 1 NO, 2t00000•000 ~DCANDID K•CALC <NO ACOl ' RZ, TWU GROUPS, 20 X 27 MESH PAGI NO, 44 

~I.UXES IN CHANNEl. NO, 21 ARE 

lMESH <iROUP 1 GROUP 2 ZMESH 
a 2,J9872•004 6,91120•0D' ' 2 7,13710•004 c, o56H•004 2 
3 1o~6997oOOJ 3,37093•004 3 
4 1 1 ~974~oOOJ 4,6025h004 4 
5 1 0 98555a003 5' 72077•004 5 
6 2 0 32478oOOJ 6 1 69816o004 6 
z 2,00677•003 _L_5106iiw004 1 
8 2 1 ~2457oOOJ 8,13814•004 8 
9 2,97282•00J 8,56528oQ04 9 

a J,U4786•00J e,zet5h004 1D 
!1 J, 04786eOOJ 8,7B15lo004 11 

'2 2,Y7282•003 8. 56528o ~ 0 4 12 
_£,3 2 1 U21,•D03 8,13814>004 13 

,; 4 2,~0677•00J 7 ,51Q62•004 14 
i S 2' J2478•0 03 6' 69816o004 15 
:.6 1,98555•003 5 0 7287Z.004 16 
:: 7 1,~9743•003 4,6015h004 17 
;: 8 1,16997•00J 3,37D93o004 18 
i9 7 1 U710•004 2,0~634.004 19 
20 2,J9872o004 6,91120•005 20 



liMOS, NO, z 1 ooooo.oeo iiDCAND!D ~·CALC (NO ACCI I HZ, TWU GRUUPS 1 20 X 27 MESW P&GI NO, 4!1 

n.uxEs IN CHANNE~ N0 1 22 ARE 

ESH liROUP 1 GMOUII' 2 ZHESH 
l 1tj1673•004 4,7U51oi05 1 z 4,~9136•004 1,4oa1a·•o• 2 
J 7,~9048•004 <1 1J08JhU04 J 
4 1,0500h0DJ J,15l6hP04 4 
5 1 I ~051hOOJ 3,91140.904 5 
6 1,~2813•003 4,5816Q•004 6 
7 1, 71J48eOOJ 5,1410h004 7 
8 1,~5665•00J 5,5717!h004 8 
9 1,95409eOOJ 5,86524>004 9 

Li 2,UOJ42oOOJ 6 1 0U3DoV04 10 
L1 2,0oJ42•003 6 101330.V04 11 
12 l 19!1409eOOJ 5,8&52hV04 12 
LJ 1,115665•UOJ 5,,7a75•i04 13 
u 1ohJ4hOOJ 5,14104•004 14 
15 11 52813•0 03 4 15U69oi04 15 
16 1,~0514•003 3 91J4Dot 4 16 

1. 5002•00J 3,1516hi04 17 
u 7,~904h00q 2 1J083l•V04 18 
19 4,69136e004 1 1 4081Z•004 19 
20 1,57673•004 4, 73257-005 20 

PHOB, NO, 2. 00000.000 iDCANDID K•CALC (NU ACCI • RZ, TWU GROUPS, 20 ~ 27 MESH PAGf NO, 46 

rLUXES __ IN CHANNEl, NO 23 ARE 

ZHI:SH ~ROUP QRQUP 2 ZMESH 

• 1.02892•004 3,18179•005 1 
a 3,06143•004 91 4670h005 2 
J 5 1 Q18!15o004 1 1 5~19Zo004 3 

" 6,115210•004 2 1UII9i•i04 4 
5 8,'1693•004 2,63374•004 ' 6 9,97205•004 3, 0837h004 6 , lo U816•00J 3,45l7h004 7 

• 1,21159•003 J, 7466h004 8 
9 1,~7518•003 3,94130~004 9 

10 1,.J0737•00J 4,04Z8?o004 10 
11 1,~0737•00J 4,04285•004 11 
u 1 12751hOOJ J,94J3D•OD4 12 
13 1 1 ZU59•DOJ 3,7.665•004 13 

t• 1,11816•003 3,4~175•004 14 
15 9,97205•00• J, OHI71o004 15 
u 8,'1693•004 2 16J3Ho004 16 
17 6,tl!l210•004 2,11891•004 17 
18 5,018!15•004 1,5~19<1·004 18 
19 J 1 061.3eDO• 9,46103.005 19 
2D 1 1U2892oDO• 3 11H79•005 20 



..0 

PHOB, NO, 2oDOOOOoOaO iiOCANDID K•CUC <NO A CCI ' RZ, TWO GROUPS• 20 X 27 MESH 
00 

PAGf NO, 47 

FLUXES IN CHANNE~ NO, 24 ARE 

ZHI:SH (IROUP l GHOUP 2 ZMI:SH 
l 6,~8209•00~ 2,0795?.2Q5 1 
2 1,9,842•00~ 6,1~?5h005 2 
J 3,21041•00~ 1,01431•004 3 
4 4,J8335•004 1,38489·004 4 
5 5, H835•00~ 1,72137•004 5 
6 6,H920•00~ 2, 01547•004 6 
7 7,15297•00~ 2 1 2~Q94o0g4 7 
8 7' 15061•0 0~ 2' 4~876o0 04 8 
9 8,15H1•UO~ 2,5772H•004 9 

10 8,~6334•00~ 2 1 64i34e004 to 
u 8,36334•004 2,6~234•004 11 
12 8 0 15H1•00~ 2,5712S.004 12 
13 7,75061•00~ 2,4~876oOQ4 1~ 
14 7,15297•00~ 2,2,~94•004 H 
15 6,.i7920•00~ 2,0U4h004 15 
16 5,44835•00~ 1,72137•0Q4 16 
17 4,Je335•UO~ 1 0 3H89o0Q4 17 
18 3,21041•004 1, OH31>004 18 
19 1 0 ~5842oU04 6,18751•0Q5 19 
20 6,)8209•00!) 2, 07957o005 20 

PHoa, NO, 2t00000o000 cOCAND!D K•CA~C <NO ACCI ' RZ, TWU GROUPS, 20 X 27 MESH PAGI 110 1 48 

f"LUXES IN CHANNE NO, 25 ARE 

lMESH ijROUP 1 QRQUII 2 ZMI:SH 
~ 4 1 00647•20' ~ 1 2U18oQQ~ 1 
2 1,19208•004 3,82272•005 2 
3 1,Y~415•004 6,26652•005 3 
4 2 1 66811o004 H,:l5tO:i!o 
5 3,J1637•U04 1 1 06~48o004 5 
6 3,~8297•004 1,~45U•004 6 
z 4 1 J5~96oQO~ J. 1 JY~2!1•QQ~ z 
8 4, 71774•004 1,51287•004 8 
9 4,96535•004 1, 5Ya2&o004 9 
I 5 1 Q9070e00~ 1,6J247oU4 10 
.1 5,09070•004 1,63a47•004 u 
i 4,Y6535eU04 1,59228•004 12 
J 4 1 71Z7~•QQ4 l 1 !:i1aBlogQ~ lJ • 4,~5396•004 1,JY62~.uo• 14 
5 J,~8297•004 1,24518•004 15 
6 J,J1637•Q04 ~ 1 D614iwQD~ 16 
7 2,~6811•004 8,5,6Dii!•UO' 17 

• 1,11!1415•00~ 6,2665~·005 18 ., 1oU208•004 3,e2a7a.ao, !.9 
20 4 1 U0647•005 1,2H471oGO!I 20 



PHOii, NO, 2o000U0•080 aDCANOJD K•CA~C !NO ACCI , R%, TWU GROUPS, 20 X 27 MESW PAGI 110, 49 

F~UXES IN CHANNB~ N0 1 26 ARE 

ESH liROUP 1 GROUII 2 ZMESH 
1 2ol.:SUhOO> 0,89852oGD6 1 
2 6,34094•00> 2,o,a57•005 2 
3 1,03946•004 J,36475•005 3 

' 1,41923•004 4,59407-005 4 

' 1,76406•004 5,7102&.005 5 
6 2,06545•00-4 6 0 68588o005 6 
7 2,a59a.oo4 ., '49685.005 7 
8 2,:i0948•U04 8,12i122•005 8 
9 2, 04119•004 ij, 54115h005 9 

LD 2,70787•004 8, 76540•005 10 u 2,70787•004 ij 0 76540o005 u 
12 2,~4119•004 ij,54i57·005 12 
13 2,,0948•004 8,12~22•005 13 
14 2,h59h004 7,49685o005 14 
15 2,U6545o004 6,68588•005 15 
16 1,76406•004 5, 71028•005 16 
17 1,~1923•004 4,5~407-005 17 
18 1,03946•004 3,3&475•005 18 
19 6,J4094•00> 2' 0>251o005 19 
20 2,13114oOO!> 6,89852-006 20 

PHOB, NO, 2o00000•000 20C4NDID K•CA~C INO ACC) , RZ, TWU GRUUPS 1 20 X 27 MESH PAGI NO, 

----~UXES IN CHANNE~~~N~0~·----~2~7~A~RE~--------------------------------------------

lMESH 
1 
2 
J 
4 
5 
6 
7 
8 
9 

18 
u. 
12 
u 
u 
u 
16 

20 

liROUP 1 
6,~3549•006 
1 1 94455•00) 
3,2.8768•005 
4 ~5231•0 05 
5,40978oOO> 
6 1 JJ403•0D> 
7,i0233•00) 
7,6957<1•00!> 
8,U9965•00> 
8,30413•00> 
8,J0413•00> 
II,U9965•00> 
7 I 69574•0 O> 
7,10233•00> 
o,JJ403oOO> 
5 1 4097hOO> 
4,3'5231•00> 
3,18768•00> 
1, 94455•0 O> 
6,h549•006 

GHOUP 2 
2,H51hU06 
6,32UO.i06 
1, QJ65h005 
1, 41524·0 05 
1, 7~1110.,05 
2,0~964•005 
2 1 JU946•105 
2,5oa4a.oo5 
2,63il7h80!I 
2,7UII25•80' 
2,70025•1105 
2,63376•805 
2.5024aoVD5 
2,30940.00!1 
2, 0~96h005 
1,7'910.805 
1 1 4U24o005 
1,03654•805 
6,J2UO•f06 

rLUX NORMA~IZATION FACTOH IS 

ZMESH 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
!3 

14 
15 
16 
17 
18 
19 
20 

7,!57008•002 



PHD~, NO, 2oDOODO+U80 «DCANDID K•CA~C INO ACC) o RZ, TWU GRUUPSo 20 X 27 MESH 

________________ N~RMAliZED POWER GENERATED AT EA~H ~ESH PQtNT 

PAGf 1110, 51 

lO 4,2o3S3o005 3,97818• 005 3,73321•005 3,47168•005 3 1 19704•005 2,04485•005 1 1 963571005 10 
ll 4 1 2Q353oOO' 3,97818• 005 3 1 73321•005 3 1 41166•005 j,19704•005 2,04~85o 0 05 1 1 963571005 11 
l2 4,10003•00' 3,8~022 o 005 3 1 64129•005 J,3A619 • 005 3,11832•005 1,99450o005 1 1 91522MOD5 12 
lJ 3,~9557o005 3 ,6~672 • 005 3,4 5970•005 3,21733•005 2 1 96281•005 1,89504•005 1 1 8197110ft5 13 
. ~ 3,~9518•00' J 1 40244o005 3 1 19293•005 2,9~925•005 2 1 7343,•005 1,74892• 005 1 1 679391005 14 
.5 3, 2o626o005 3,03439 • 005 2,64753•005 2,64805•005 ~. ~ 3857•005 1.55973• 005 1 1 49773toa5 15 
.6 2,73842•00' 2 1 59161•005 2,43202•005 2 , 26165•005 ~ 1 08273•005 1,33213•005 1 1 27918IOD5 16 
.7 2,2o313•00' 2,o~502 • 0o5 1,95663•005 1,81956•005 1,67561•005 1,o7174•005 1,02913•oa5 11 
.8 1o01360o005 1 1 52709•005 1 1 43306•005 1 , 33266•005 1,2272~•005 7,84952• 006 7,537491006 18 
.9 9,84330•006 9,31560 • 806 8,74195•006 8,12954•006 7,48642•006 4,78838•006 4,598031086 19 
!D 3,j0825oOOO 3 0 1JQ90o006 2 1 93810•006 2,73227•006 ~,51613·006 1,609J~o 0 06 1 1 54,361086 20 

...... 
0 
0 



PN08, NO, 2oOOODOoD80 aoc~NDID M~CA~C INO ACOI , RZ, TWU GROUPS 1 20 X 27 MESH 

N~RMALIZED POWER GENERATED A1 EACH MESW POINT 

PAGI 110, 5Z 

IESH HHESH 1~ R~ESH 16 RHESH 17 RHESH 18 RMESH 19 RHESH 20 RMESH 11 ZMESM 
1 1,48261•006 1,69140el07 1,10070•007 7,20527•008 4 0 73726o008 3,1237Do008 2

1
Q6194I008 1 

2 4,41133•006 5,03257•007 3,27499•007 2,14384•007 1,40951·007 9,29418•008 6,135051008 2 
3 7,23143•006 8,24981e007 5 1 36864•007 3 1 51436•007 ~ 1 31059•007 1,52358•007 1 1 005711007 3 
4 9,H7346•006 1,12639•806 7.33010•007 1 1 79835•007 ~ 1 15478•007 2,08023•007 1 1 313151017 4 
5 1,22724•005 1,40807•006 9 1 11107•007 5,96419•007 ~ 1 92128•007 2,58565•007 1 1 7067810d7 5 
6 1r43691•U05 1,63i27oi06 1 0 06677•006 6,98317•007 4 1 59123~007 3,02741•007 1 1 998381017 6 
7 1,61120•00~ 1 1 83811•006 1 1 19616•006 7.83020•007 ~ 1 14813·007 3,39462o007 2 1 2407atoa7 7 
8 1,74582•00~ 1,99168oQ06 1 1 29610•006 8,48442•007 ~,57827•007 3,67825•007 2 1 428001007 8 
9 1,~3745•005 2,09621•006 1,36413•006 8,92973•007 ,,87104·007 3,87130• 007 2,555431007 9 

~1f0 ___ 1~,H~8~3~8~4~·~0~0~~~~2~1~1~4~9~1~~~·{0~0~6--~1~,!3~9~85~7~·~0~0~6~~9~1~1~5~5~1~6~·~0~0~7~~6~1 !0~19~0,~0~7--~3~-~9~619llo~J.~·~0~07L-~2~,~6~1u9~9~4uiuOuAu7~--~1~0-----------
1l 1,~8384•00~ 2,1491i•006 1,398,7•006 9,15516•007 6,01926·007 3,96903•007 2,619241017 11 
12 1.~3745•005 2,09621•006 1,36413•006 8,92973•007 5,87104•007 3,87130•007 2,555431007 12 
13 1 1 74582•005 1 1 99168oP06 1 0 29610•006 8 1 48442•QD7 ,,57827•007 3,67A25wOD7 2,42AOOIOI7 13 
14 1,61120•00~ 1,83810•106 1,19616•006 7,83020•007 ~.14813•007 3,39462•007 2,24078.007 14 
15 1,43691•005 1,63827•006 1,06677•006 6,98317•007 4,59123•007 3,02741•007 1,998381087 15 
16 1oi2724•005 1 40Q01w 9 0 • 7 ' 9• 
17 9,~7346•006 1o1263ie006 7,33010•007 4,79835•007 
18 7,i3143w006 8,2498~•007 5,36864•007 3,51436•007 
19 4,41133•006 5,03257•007 3,27499•007 2.14384•007 
20 1,48261•006 1,69~40•007 1,10070•007 7,20,27•008 

lMiSH HMESM 22 RMESH 23 RMESH 24 RMESH 25 
l 1,~5842•008 8 1 87Q69o009 5 1 687'4•009 3,46,03•009 
2 4,04181•008 2,64204•008 1,69226•008 1o03098•008 
3 6,62567oOOH 4 1 33106•DD8 2 1 77409•008 1,69006•008 
4 9 1 U4639•008 5 1 91843•008 3,78762•008 2,30753•008 
' 1,12444•007 7,35828•008 4,70788•008 2~86819•008 
6 1o~16,5•007 6,60591oD08 5,51222•008 3,35822•008 
1 1,~7624•007 9,64984•108 6,18083•008 3,76555•008 
8 1,,9958•007 1,04,61•007 6,69725•008 4.08017•008 
9 1,68353•007 1 1 1084io807 7 1 04876•008 4 1 29432•008 

10 1,72603•007 1,12827•007 7,226?1•008 4,40273•008 
1' 1,72603•007 1,12121•107 7,22671•008 4,40273•008 
1i 1,683'3•007 1 1 10049o007 7 1 04876•008 4,29432•008 
13 1 1 ,99,8•007 1,04,61•007 6 1 69725•008 4o08017•008 
14 1,47624•007 9,64984•008 6,18083·008 3,76555•008 
1' 1 1 ~1655•007 8 1 60591•108 5 1 51222•008 3,3,822•008 
16 1,12444•007 7 1 J5820o008 4 1 70788•008 2,86819•008 
17 9,04639•00~ 5,9134ioV08 J,78762•008 2.30753•008 
18 6,~2567•008 4,J3i06•808 2,77409•008 1,69006•008 
19 4,04181•00~ 2,6420~·008 1,69226•008 1,03098•008 
28 1,J5842•008 6 1 87869o009 5,68754•009 3,46503•009 

RMESH 26 
1,8441Z.009 
!1,48711•009 
~,9V493o009 
1,22813•008 
1,52652•008 
L7873Jo008 
~.00412•008 
~.1715Z.008 
2,28555·008 
~,34324·008 
~.34324•008 
2,28555·008 
2,17157·008 
2,00412·008 
L7873Jo008 
1o52652ft008 
1,22813•008 
~,99493.009 'I 48711•009 
i,84417·009 

RMESH 27 
5,65701•010 
1,6831Z.009 
2,7,02DwOQO 
3,76729•009 
4,68261•009 
5 1 482A3w009 
6,14765•00~ 
6,66130•009 
7. 01 Q92w0 09 
7,18791•00~ 
7,18791•009 
7,0!092•009 
6,66130• 009 
6,14765•009 
5 48263o009 
4,68261•009 
3,76729•009 
2,7,920•009 
1,6831Z.009 
5,65701•010 

ZMESH 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
u 
'2 
13 
14 
'5 
16 
17 
18 
19 
20 

,_. 
0 



P~OB 1 N0 1 2o00000•0QO iOCANDID K•CA~C (NO ACC) , RZ, TWU GROUPS 1 20 X 27 MES~ PAG~ NO, 53 

fL~X.VOLUME INTEGRAL~ 8Y GROUP AND ReG!~ __ --------------------------

GHOVP 
1 
2 

ReGIO N 
8, 03450•001 

REGION 2 
1 1 3~2H•001 
1,40211•000 

REGION 3 
6,58017•001 

GROUP 

PHOB, NO, 2,00000•000 ~DCANDID K•CA~C (NO ACC) , RZ, TWU GROUPS 1 20 X 27 MES~ 

_ ----~lQ_~-- ___f_OJ(EH 

1 8,2>3303·001 
__ 2 _ 1_1JU9~0~_ill1_ 

3 7 1 370885oooa 

PHO~, NO, 2,00000•000 20CANDID K•CA~C <NO 

LiFT BOUNDARY r~UXES 

ZMES~ GHOUP GROUP 2 ZMESH 
1 3 1 91513•004 2 1 5U39•905 1 
2 1,16490•003 7,47,30.~05 2 
3 1oV096UoOOJ 1,22!Hh804 3 

• 2 1 60728o00J 1 67513•9 4 4 
5 3,c4077•00J 2 1 07116hU04 ' 6 3,79445•003 2,4H9hU04 6 
1 4,25470•003 2, 7J02h904 7 
8 ··~1019•003 2,9~84t•U04 8 
9 4,~5215•003 3,11169·004 9 

10 4, 97465•003 3,19129•004 10 
ll 4,97465•003 J,19a29•I04 u 
12 4,~5215•003 3,11169•904 12 
13 4,61019oOOJ 2,9,841•104 13 
14 4 1 i15470oOOJ 2 1 H029eU04 14 
15 3, 79445•003 2 1 4U94n804 15 
L6 3 1 iol4077oOOJ 2 Q7964o0 4 16 

I 0 28•00 1,67111h804 17 
L8 1 1 90960oOOJ 1,22541-004 18 
19 1o16490o003 7,47,3h805 19 
!0 :s,Otsu.oo• 2,51a!Uo005 l!O 

ACC) I RZ, TWU GROUPSo 20 ~ 27 MESH 

8Y POINT AND GROUP 

PAGI RO, 54 

PAGI NO, 55 

-0 
N 



I'HOB, NO, 2t00000+U80 iDCANDID K•CALC CNO ACCI , RZ, TWU GROUPS, 20 X 27 MESH PAGf NO, 56 

------------------------~L~·~· r~T~B~O~U~N~D~~URRENTS BY POINT AND GROU_P ___ _ ----------- ----
5~ GROUI' 1 GROUP 2 ZMESH 
\ o.uoooo•ooo o.aoaoo•oaa 
2 o,uaooo•oou o,ooooo•eoo 2 
3 o,ooooo•ooo o,ooooo•ooo 3 
4 o,uoooo•oou o,aoooo+aaa 4 
5 o,ooooo•ooo o,aoooo•ooo s 
6 o,ooooo•oou o,ooooo•Goo 6 

-'':c-~o"-'7.u7o7o ~o o~·,_,o~o~u,__--=-'o .~~Jl..Q__.L_ 
s o,uoooo•ooo o,ooooo•ooo e 
9 o,ooooo•uou u,ooooo•ooo 9 

LO o,ooooo•oou o,ooooo•oao 1o 
Ll o,uoooo•oou o,ooooo•uoo 11 
L2 o,ooooo•ooo o,ooooo•ooo 12 
L3 o.ooooo•ooo o,ooaoo•aoo 13 
14 o,uoooo•oou o,ooooo•ooo 14 
15 o,uoooo•oou o,ouooo•ooo 15 
16 o uoooo•oou o u oo. 
17 o,uoooo•oou o,ouooo•ooo 
18 o,ooooo•ooo o,ooooo•ooo 
19 o,uoooo•ooo o,ouooooooo 

PAG! NO, 57 
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PROS, N0 1 2t00000•D90 WOCANDID K•CA~C CNO ACC) , RZ, TWU GROUPS, 20 X 27 MESM 

ZMES~ 

i 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
u 
19 
20 

GHOUP 1 
•2.~14H•OO~ 
•7,77889o00~ 
•1,;.:7518o004 

74 . 04 
•2,16410•004 
•2,,3383•004 
•2.~4117•004 
•3,07856•004 
o3,il4014o004 
•3 J2194o004 
•3,J2194•004 
•3,4:4014•004 
•3,U7856o004 
•2,ij4117•004 
•2.~3383•U04 
•2 16410•004 
•1, 74107•004 
•1,27518•004 
•7, 77889•00~ 
•2 I H442•00~ 

CURRENT 0~ LErT INTERfACE or CHANNEL NO 13, ________ _ 

GHOUP 2 ZMESH , 
2 
3 

14 
15 

PR08 1 NO, 2t000DO•D90 ~DCANDID K•CA~C C~O ACOl t RZ, TWU GROUPS, 20 X 27 MES~ 

f. LUX ON LErT INTEHfACE Or CHANN~i. N0 1 16 

ZMES~ G~OUP 1 GROUP 2 ZMESH 
1 1,116400•004 2,16.96•005 1 
2 5 1ij.J63o004 6,44158·005 2 
3 9,>7938•004 1,05!J96·004 3 
4 1 1 J079JoDOJ 1,4417h004 4 
5 1o~2571•00J 1,79206·004 5 
6 1 190346oOOJ 2,Q982h004 6 
7 2,13434•00J 2,35a7h004 7 
8 21 h267oOOJ 2,54113h004 8 
9 2. !3405•0 03 2,6U1h004 9 

10 2 1 49550•00J 2,,085-804 10 
11 2,~95,0•00J 2,75081i·804 u 
12 2,!3405•00J 2 16U11•004 12 
13 2,31267•00J 2,5493~•904 13 
14 2 I 13434•0 OJ 2,3~273•004 14 
15 1 1'10346•00J 2 1 QII823~004 15 
16 1 t ~2571•00J 1 79206o0 4 16 

I - •00 1,441 6•004 17 
11 9,~?938•004 1,0~596•004 18 
19 5,114363•004 6,44158•005 19 
2d 1, 9UO Oo0o4 2,16496-00, 20 

PAG! NO, 58 

PAG~ AO, 59 



"~09 1 NO, 2oOODOO•UOO 20CANOID ~·CAlC (NO ACCI 1 RZ, TWO GROUPS, 20 X 27 MESH PAGii NO, 60 

___________ 9~!1ENT ON lErT_ INTERfACE Of' CHANNEL N0 1 1_6_ --------------------------

SH GllOUP l GROUP 2 ZMESH 
l. •2 1 4792!!•Q0' 2,o6a~ 1 

2 •7,J7678•00' 6,13801•Q07 2 
3 •1,20926•00~ l,ooe20•P06 ! 4 •1,0,107•004 LJ7~8hOn~ 
5 •2 1 05223•UO~ 1 1 70760o8Q6 5 
6 •2,40285•00~ 1,9Yi35•Q06 6 
7 •2 ii9431o00~ 2 .Z"l86~Q_6___J 
ij •2.~1942•00~ 2,42911"006 8 
9 •3,07265•004 2,5566h006 9 ,o •3,15022•004 2,62121e006 10 

L1 •3,15022•004 2,62121.006 11 

t~ •3,il7265•004 2,55867oQ06 12 
•2 Y1942oo04 2 .42917-.0n,r. l:l 

14 •2.~9431•004 2,24186•006 14 
15 •2,~0285•004 1,995135.006 15 
u •2,05223•004 1o7Ul60•006 16 
17 •1.~5107o004 1,37581-006 17 
18 •1,20926•004 1 1 OD820.Q06 18 
19 •7,37678•00::0 6,1U01•007 19 
20 •2,47928•00' 2,06294.007 20 

-0 
1./l 



PH08 0 NO, 2100000+080 WDCANDID K•CALC !NO ACC) , RZ, TWU OROUPSo 20 X 21 HES~ 

BOTTOM BOUNOARV rLUXcS BV POINT AND GROUP 

RME~M 

1 
2 
3 
4 
5 
6 
7 
Q 
9 

10 
u 
12 
13 
n 
15 
16 

1& 
19 
20 
2~ 
22 

26 
27 

GHOUP 
o~ooooo•oou 
o,uoooo•oou 
o,ooooo•ooo 
o,uoooo•oou 
o1uoooo•ooo 
o,uoooo•oou 
o,ooooo•ooo 
o,uoooo•oou 
O,UOOOO+OOU 
o,uoooo•ooo 
OIUOOOO+OOU 
u~ooooo•oou 
o,ooooo•oou 
OIUOOOO+OOU 
o,ooooo•ooo 
o,ooooo•ooo 

1 0 0 QOU 
o,ooooo•ooo 
o,uoooo•oou 
o~uoooo•oou 
o~uoooo•uoo 
o,uoooo•oou 
o,Ooooo•ooo 
o~ooooo•oou 
o,uoooo•oou 
o~uoooo•ooo 
o,ooooo•oou 

GROUP 2 
O,OOOOO•OOO 
0 1ouooo•ooo 
0 1QOOOD+OOO 
O,QU&OO•OOO 
o,ouooo•ooo 
01 Q0Q00+QOQ 
O,QOOOO•OOO 
01QU8D8•0DD 
oloueoo•ooo 
010UDOO•OOO 
o,ooeoe•ooo 
olooooo•ooo 
O,OOOOB+OOO 
olooooe•ooo 
o,ouaoe•ooo 
0 00008+000 
D1ooaoo•ooo 
olouooe•ooo 
0100101+000 
oloouou.ooo 
0 I OOIOO+GQQ 
O,OOIOI•OOO 
o 1 ooooe•ooo 
D1QOODI•IOO 
D,OOGOhOOO 
olooaou•ooo 
o 1 ooooe.ooo 

Ri1ESH 
1 
2 
J 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1J 
14 
15 
16 
17 
18 
19 
20 
21 
2 

26 
27 

PAGI NO, 

...... 
0 
0' 



I'HOB, NO, 2 t ODOOOoOIO WDCANDID K•C A ~C !NO 

BOTTOM BOUNDARY CURRENTS 

5lol QHOUP GROUP 2 RMESH 
~ •5,J208~·0Q~ •1,z~r6t•iD5 l 
2 •5.~8660•00~ •1,73!149 o005 2 
3 •5,~1835•00~ •1, 721~!h005 3 
4 •5,11673•00~ •1 1 7U01h005 4 

' •4.~8263•004 •1,670~6·005 5 
6 •4,~1719•004 •1,63'" • 005 6 
1 •4,62181•004 •1,59Z76 e 005 7 
8 •4,~9811•004 •1,5,878o005 e 
9 •4,14789•004 • 1 1 52180ef05 9 

l l •3,117309•004 •1 ,49865 • 905 10 
l l •3,~1572•004 •1 1 4H29e005 11 l' •J 1 il,780o004 •1,4670!1 · 005 12 
LJ •J,J2765•0Q4 •L 71620 • 105 13 
14 •3,47187•004 •1,72617-005 14 
15 •J, U1881•004 •1,73684·005 15 
16 •1.~6913•004 •1, Q220hD05 !.6 
17 •8,18806•00:> •8,62584.006 17 
18 •5,J2HJ•OO:> •6 1 626U•006 18 
19 •3,48320•005 •4,84781 . 006 19 
2D •2oZ8790•00:> •3,44a83o006 20 
2' •1o li057hO 05 •2,39761.006 21 
22 •9,119767•006 •1,64185 • 906 22 
23 •6,~5889•006 •1 1 1US84•906 23 
24 •4,13181•006 • 7 1 2145h007 24 
25 •2,~1500•006 •4,4572h0Q7 25 
26 •1,33779•006 •2,39!21-007 26 
27 •4,102,5•007 •7,37a66·0oa 27 

ACCI , RZ, TWU QROUPSo 

BY POINT AND GROUP 

20 X 27 MES H PAGI! 110 1 62 

..... 
0 _, 



PHOB 1 NO, 2t00000.010 iDCANDID II•CAI.C 010 

l OP BOUNDARY ri.UXES 

RME&H QHOUP 1 GROUP 2 A MESH 
1 o,uoooo•oou 01 00008+900 1 
2 o,ooooo•oou o,oo80I•ooo 2 
~ o,ooooo•ooo o,ooooe•ooo 3 
f o,ooooo•ooo o,ooeoe•ooo 4 

' o,ooooo•ooo o,ou8oe•ooo 5 
6 o,ooooo•ooo o,ooeot•ooo 6 
7 o,ooooo•ooo 0,00808•900 7 
e o,uoooo•ooo o,oueoo•ooo 8 
9 o,uoooo•ooo o,ouaoa•ooo 9 

11 o,ooooo•ooo o,ooooe•ooo 10 n o,uoooo•oao O,OOIDD•ODO u 
12 o,ooooo•ooo o,ooeoo•ooo 12 
13 o,ooooouou O,OOOOhOOO 13 
u o,ooooo•ooo o,ooooe•ooo 14 
u o,uoooo•oou o,oo80e•ooo 15 
16 o,ooooo•ooo o,ooooo•ooo 16 
17 o,Ooooo•oou D,OOIOO•OOO !.7 
18 o,uoooo•ooo 01 QOOOO+IOO 18 
19 o,uoooo•uou o;ouooe•ooo 19 
211 o,uoooo•oou O,OUOOO•OOO 20 
21 o,ooooo•oou o,ouooe•ooo 21 
22 o,ooooo•ooo O,OOOOU•OOO 22 
23 o,uoooo•ooo o,ooooe•ooo 23 
2. o,ooooo•ooo 01 00808•000 24 
25 o,uoooo•oou o,oueou•eoo 25 
26 0, oooooiOOo o,ooooe•ooo 26 
27 o,ooooo•ooo o.ooaoe•eoo 27 

A CCI ' RZ, TWV GROUPS, 

BY POINT AND GROUP 

20 X 27 MES~ PAGI 1110 1 63 

..... 
0 
00 



I'H08, NO, 2oDDODOo080 ancANDID K•CA~C 1~0 ACCI , RZ, TWO GROUPS, 20 X 27 MEiW 

TOP BOUNDARY CURRENTS BY POINT AND GROUP 

Slo4 GHOUl> GROUP 2 RMESH 
.1 •5,J2Q88•00~ •1,7H66•005 1 
2 •5,0!8660•00~ •1,73849•005 2 
3 •5,011835•00~ •1,72S41i•V05 3 
4 •5 .11673•004 •1,70013•005 4 
5 •4,118263•004 •l,6704h005 5 
6 •4,111719•004 •l,63i75•005 6 
7 •4,02181•004 •1.5977h005 7 
8 •4,J9811o004 •1,55878•005 8 
9 •4,14789•00~ •1,52180•805 9 
.a •3 1 tl7309o004 •1,49U65.V05 
H •3,~7572•004 •1,47029·005 11 
'I ll •3 1 i!5780o004 •1l46909oV05 12 
il 3 •3,J2765o004 •1. 71120el05 13 
14 •3,17187•004 •1 1 HU1•005 14 
15 •3,01881•004 •1,73684•005 15 
16 •1 26913•004 •1 220h 
17 •8,18806•00~ •8,62S84 ~ 006 17 
18 •11.~2473•005 •6,62615•006 18 
19 •3,48320•005 •4,8418h806 19 
20 •2,U790o005 •3,4488<h006 20 
2l •1,,0576e00!:i •2,39?61•006 21 
22 •9 1 119767oOOO •1 t 64l8hl06 22 
23 •6o!5889o006 •1 1 1DI84oOQ6 23 
2tl •4oU181oOOO •7,2145.·007 24 
25 •ii!,h5oo•oo• •4,4572h007 2!! 
26 •1 1 ~3779o006 •2,39t2le007 26 
21 •4,10255•007 •7,37266•008 27 

PAGI 1110, 



PHOI:I, NO, 2o000UO+ OOO 2DC4NDID K•C4~C (f'l0 A CCI . HZ, TWU GR OUPS , 20 X 27 MES H PlGf HO, 65 

HIQHT BOUNDARY fL.UXtS BY POINT AND GR OUP 

ZM ES H tl i< OUP GR OUP ZM ESH 
~ o,uoooo•oou O,QUODD+OOO 1 
2 o,u oooo• oou o,o uooo•ooo 2 
3 o,u oooo•oou o,o uooo•ooo 3 
4 o, uoooo•uoo 0 OUOOO•O 4 
5 o, uoooo•oou u,o uooo•ooo 5 
6 o,uoo oo•oou O,O UOOO+OOO 6 
7 O,UOOOO+OOU 0,00000+000 7 
8 o,uoooo•oou o,ouooo•ooo 8 
9 o,uoooo•ooo o,ooooo•ooo 9 

10 o,uoooo•oou o,ouooo.ooo 10 
u o, uoooo•oou O,OUUOO+OOO 11 
12 o,uoooo•oou 0 1 00000+000 12 
13 o,uoooo•oou O,OUOOO+OOO 13 
14 o, uoooo•oou o,ooooo•ooo 14 
1~ O,UOODO+OOO o,ouooo•ooo 15 
16 o,uoooo•oou o,o uooo•ooo 16 
17 o,ooooo•ooo o,ooaoo•ooo 17 
18 O,UOOOO+OOU O,OUOOO•OOO 18 
19 o,uoooo•oou D,OUOOO+OOO 19 
20 o,uoooo•ooo o,ouaou•ooo 20 

PH08 1 NO, 2o00000o0QO aocANDID K•CAL.C (NO ACCI , RZ, TWU GROUPS, 20 X 27 MESH PAGI NO, 66 

H!QHT 80UN0 4RY CURRENTS .~B~Y~P~O~IN~T~A~N~D~G~R~O~UP~---------------------------------

Z11ESH Q~DUP l GROUP 2 
1 •2,U2945•00I •5,o~•79• 
2 •8,41869•001 ·1,51a9a-oo7 
3 •1,j8006oUOb •2 1 4~010•007 

ZMESH 

2 
J 

4 •1 U8428o00b ·~J~78~2~a~-~~----~--------------------------------------------------------------------------------­-:;5c--=.~2:-',-';J;.c4'-:;2~0C:9:-'•'-;D:-;O:-;b;---". 4 , 2 0 8 9 5 • 0 0 7 
6 •2,74224•006 •4,92805 · 007 
7 •3,U7486oUOb .,,52580r807 
8 •3,JJ177o00b •5 1 9~748•007 
9 •3,S0664o00b •6 0 30175•007 
0 •3,S9516oOOb •6,46084-U 7 
1 •3 1 ~951bo00b •6 1 46084•007 
2 •J 1 )066.o00b •6 1 30175•007 
3 •3,33177•000 •5,98749•007 
4 •3,U7486•00b •5 1 52,80•007 
5 •2,7•22~ouoo • 4,9280~•D07 
6 •2,j•209oUOb •4,20895•007 
7 •1,U8428oUOO •3,J8e2a•007 
8 •1,~8006o000 •2,46018•007 
,9 •8 1 ~18&9•007 •1,51a9a-ooz 

8 
9 

14 
15 
16 
17 
18 
19 
20 

--0 



PH08, NO, 2t00000•UBO aoCANOIO K•CALC (NO ACCI , RZ, TWU GHUUPS 1 20 X 27 MES~ 

UP 

LiAKAGE S BY ~RUUP ON ALL BOUNOARIE~ 

BUTTOM TOP RIGHT 

o,oooooo•ooo 
O,OOUOOO•OOO 

·3,785861·001 
•2,~0~097·Q02 

3, 785361•001 
2,~02097 • 002 

2,153865 • 002 
3,870691•003 

PHOB, NO, 2,00000oU90 iDCANOIO K•CALC !NO ACC) 1 RZ, TWU GROUPS, 20 X 27 MES~ 

-~KAGE ON _ ~rT -~ !Jll: _Q_E EACH REG ION BY GROUP 

REGION REuiON 2 REGION 3 GROUP 
0 1 0 0 0 0 0 4 O_ll_ • 5, 9 0 3 76 • g OL_ __ ~ 2!ii2J61-"".UD.u0~1--~---------
0,00000•00U 3,9U02,·~03 5,20816•003 2 

PHOB, NO, 2o00000• 0 00 aoCANO!D K• CA LC !NO ACC) , RZ, TWU GROUPS, 20 K 27 MES~ 

LEAKAGE ON BOTTOM SID~ O' EACH REGION BY GR P 

GHO~P 

1 
R!GlO N 1 

•2,i~058•001 

REulO!'I 2 
•4,25i38•Q02 

REGION 3 
• 1.11964• 0 01 

GROUP 
1 

2 •8,33003•00J •2. 31644-Q03 2 

PHOB, NO, 2o00000•DOO iOCANO!O K•CALC (NO ACC) , RZ, TWO GROUPS, 20 X 27 MESH 

---------------~L_.,E~A~K~AG~E~O~N~R~I~G,~0~T~S~l~O~E Or EACH REGION BY GROUP 

GROUP RtGIO N 1 REGtON 2 REGION 3 GROUP 

PAGI NO, 67 

PAGf 1110, 68 

PAGf 1110, 69 

PAGI 1110, 70 

--~1-~5~,~970~3~7~6·11!___~6~,2~'~9~2~6~·~Q~0~1L-~2~,u1~5~3~8~6~·~0~0~2 __ _.1 _______________________________ _ 
2 •3,Y0025•00J •5,2U816•003 3,87069•003 2 

PHOB, NO, 2o 0 0000• UOO ~OCAND!D K•CALC !NO ACC) 1 RZ, TWU GRUUPSo 20 X 27 MES~ 

GHOUP 
1 
2 

llt:GI ON 
2,24058•001 
8,J3003•DOJ 

LEA~AGE ON TOP SJDG Or EACH REGION BY GROUP 

REuiON 2 
4,251311·002 
2,31644·003 

REGION 3 
1,1196~·001 
1,33745•002 

GROUP 
1 
2 

PAG! NO, 



PHD~, NO, 2o00000+ UOO cDC~NDID K•CA~C ( NO ACCl , RZ, TWO GROUps, 20 X 27 MESH PAGf HO, 72 

_ __ __ _ _ _!,~_!( AGE BY REi,j !.Q_N AND GROUP 

GHOUP R~GION REGIO N 2 REGION 3 GROUP 
----~1---*5~' fY~0~3~7~6~·~0~0~l--~3~,~5~0i~9~jJUL~6~~~~·uu~----~------------------------------------------------------------------

2 •3,Y0025oOOJ •1,30791•003 9,07885•003 2 

PHOB, NO , 2o00000+ UOO ~DCANDID K•CALC (~0 ACC) , RZ, TWU GROUPS, 20 X 27 MES~ 

___ -------------~--- _ AB~OR PT !O_N _BY REii"-"-'10'-'N'----__,Ac:.:N"D--GROUP 

- --PHo-!l; ~~,OOoOO;UOO~ANDJD-----;(,;C~(~~D ACCl , RZ, TWU GROUPS 1 20 X 27 MESH 

_ -~- _____!J_! SJ O '!._~g_\J RC~E BY REi,j(QN AND GROUP 

KEli c G H 1Xl GP SCAT fLXV~M 
1 1 l 1 l 0 o.oooo•ooo o,oooo•ooo 
1 1 1 2 2 1 

PAGf NO, 

PAG! NO, 

o, o_itl•~o~ ___ 8___, 11_345•oo1 ----------------- ----1 c 1 I 1 1o6ii42•003 8,0345+001 
1 c 2 8 2 o.oooo•ooo 5,8359•000 
2 1 ~ J 0 o ,. o OJUt•_Q Q.Jt ___ o Lo o o o • o o o 
2 1 2 4 1 o,oooo•ooo 1,3824+001 
2 2 1 y 1 1o7a81•003 1,3824+001 
2 2 2 1U ~--o ..._q.Q_Q_o:_o Q__Q_ l~.Q.£1+000 
3 1 1 ~ u o,owoo•ooo o,oooo•ooo 
J 1 2 0 1 o,oooo•ooo 6,5802+001 
J ~ 1 11 1 ___ ·-~3-L~.94~ :_<LOL _ _§ ... a~o2•oo1 
3 2 2 1c 2 o,oooo•ooo 1' 4223+0 01 



Pl(09, NO, 2o00000+UOO ~DC~NDID K•CA~C (NO ACCI , RZ, TWU GROUPSo ~0 X 27 MESH PAGE NO, 75 

----~S~C~A~T~T~E~R~S~O~U~R~C=E-£9~Y_H~E~U~IO~N~~~~N~D~~G~R-~O~U~P _____________________________________ _ 

IUP ReGIO N HEuiON 2 REGION 3 GROUP 
1 o,uoooo•oo~u--~o~.~o~o~o~o~o~·~o~ouoL-~O~.~o~n~o~o~o~·~o~o~o-----;'--------------------------------------------------------------
2 1,Jo493•U01 2,3~891•002 2 1 17422•001 2 

PHO~, N0 1 2o000UO+UOO 2DCANDID K•CA~C <NO ACCI , RZ, TWU GROUPSt 20 X 27 MESH 

-------------- _____ Ui_TA~ BA~ANCE BY REtliUN AND GRCUP 

OUP R~GION 

1 4,47777•001 
REGION 2 

8,47672•002 
REGION 3 

2.23900•001 
GROUP 

1 
2 

;..-..~~---~----- -----------------~-::-:-=---,-::-::----::-::---::c-:-c-::-::-:::c-c-c-c---:: 
PHO~, NO, 2oOOOOO+UQO iOCANDID K•CA~C <NO ACCI , RZ, TWU GROUPSo 20 X 27 MESH 

----- -· 8_1\_L~_N_Q__L_SUMS BY REGION ----------
ReGION i.EAKAGc A8SUR~T!ON BUCKI.!Nij FISSIBN SCA TTEH EXTERNAl. 

1 5,86476•001 1;19306+00-0 OoOOOOO+ODO 2,11346+000 1o30493•001 OoOOO OO+OOO 
2 3,42420•002 1,57242•001 o,ooooo•oqo 2,56974·001 2,38891•002 o.ooooo•ooo 
3 •5 95ill ~ll.QL. ~66117•001 _ __j) ,OOOOO+Oqo 2,04061•001 2,17422•001 a.nnnno•non 

~LL 2,540~3•002 2.116~5+000 o.ooooo•ooo 2,57449+000 3,71804•001 o,ooo oo•ooo 

PHOB, NO, 2o00000+ U00 ioiOCANDID K•CAI.C <NO ACC) ' RZ, TWU G~OUPSo 20 X 27 1'\ESI< 

B~LANCE SUM~ BY GROUP 

GflOUP ~EAKAGt ABSUR~T!ON 8UCK~JNij FISS!eN SCA TTEi't EXTERN A~ 

1 2,15!186•002 1, 776.5+000 o,OOOOO+OOO 2,55443+000 o.ooooo•ooo o,ooo o o•ooo 
2 3,87069•003 3 0 399W7•001 0,00000+000 2,00581•002 3,71804•001 0,00000+000 

ACL: 2,54093•002 2o11645+000 o,ooooo+oqo 2,57449+000 3o71804•001 o.ooo o o•ooo 

PAGE NO, 76 

PAGi NO, 77 

TOTaL REG IUN 
----------

4,64416•001 1 
8,93781~002 2 
2.50!t4!"001 _3 ______ 

8,Q443h001 AI.~ 

PAGi NO, 78 

-- ----

TOTAL GROUP 

7,56~4h001 1 
4,79946 • 002 2 

8o0443t•001 AI.~ 



114 

2. Sample Problem 2 

a. Description 

( 1) Problem Type 

Real keff with Chebyshev acceleration 

(2) Configuration 

Same as Sample Problem 

(3) Convergence Criteria 

Same as Sample Problem 



b. Output Li s ting 

PROS. NO, 3,00000+000 2DCANniD K·CALC C ~/ACCl , Rz, TW O GROUPS, 20 X 27 MESH PA GE NO, 

!TERATIC~ HISTORY 
RATION K-FFFEr.TJVF. K•LOWER K-UPPER 

1 1.3773697+oo o 6.1440170-oo? 3.o971785•o c o 
4,614 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

1. 33?772A+oon 
1.3oo731~•ooo 
1.2770434+000 
1.2593540+000 
1.2460554+000 
1. 235999~+0 0 0 
1. 22A328~+000 
1. 22?3844+000 
1.217649?•000-
1. 2137044+000 
1.2101739+ooo 
1.2067851+000 
1.2033687+000 
1.199831n+OOO 
1.196129?-•000 
1.19?248~+000 

1.18A1516+000 
1.18.~7515-+-00 0 
1.1788621+000 
1.1731275+000 
1.1666187•-00 0 
1.1604084+000 
1.1544771+000 
1.14~8063•000 
1.14~3797+000 
1.138186?+000 
1.133218~•000 
1.12A473?+000 
1.12.l9474+000 
1.119619A+OOO 
1 , 1154387+000 
1.1114055+000 
1.1075157+000 
1.103762R+000 
1.100141A+OOO 
1.0966479•000 
1.0932759+000 

2.32605~6-001 
4 .3??7500-oOt 
5,5538333-001 
6 ,3341824-001 
6.92647A9-001 
7 , 4?14974-001 
7.8~036?2-001 
8,2?03109-001 
8.53606?9-00 1 
8.8061696-001 
8 , 915554 0-001 
8,9699044-001 
9.0181376-001 
9.0536106-001 
9,0A17362-001 
9 ,110A706 -00 1 
9.1453672-001 
9 . 1934397-001 
9.2761269-001 
9.4684469-001 
9. 7340278-001 
9.7434306-00 1 
9.75?5706-001 
9. 7f.1 4630-001 
9. 77o13?7-001 
9. 77n441-001 
9.7908584 -001 
9.8074002-001 
9.8385790-001 
9 . 9 032313-o 01 
9 ,90662 49-001 
9.9098670-001 
9. 91?9685-001 
9.9159428-001 
9.9188456-001 
9.9220279-001 
9.9?60648.00 1 

1 .? 291 780+ 0 ~ 0 
1.1166A1o•o ~ o 
1 .o741 42t•o : o 
1.0527936+0 : 0 
t ,0403•81+0 :0 
1 .n331~ : 8+o c o 
1.0317?57+ 0:0 
t.n303336+o c o 
1. 0289~ 2B+ O C 0 
1.n275~21+0 C O 
1.o25655B•o c o 
1 .o23~5C?+O C O 
1. 0205935+0 CO 
1. o179 c 3~•0 1 0 
1 .o15 3 ~33+0 C O 
1. 0128980+0 ~ 0 
t .o 11o~41•o oo 
1 .o098 Q62+ oc o 
1 .n0 801 44+0 CO 
t.noso a 43•o oo 
t.noo6 a H •o o o 
t.0006t25+0 CO 
t .o005489+0 CC 
1'. 0004689+0 CO 
t.o003749 •o c o 
1 . 0002t38+0 CO 
9.9991 CJ 1-0C1 
9.9933376- 0C1 
9,9823993-0 01 
9,9695521-0 C1-
9.9696 Q29-0 Q1 
9.971n77-o o1 
9,9738810-0 01 
9,9755?94-0 C1 
9.9769 051-0 C1 
9.9778413-0 G1 
9.97805 ) 7-0 01 

C~ANGE !N PH! 
1.6558092- 0<J 1 

9,4351252- 002 
6.7356?46- 0 () 2 
~.4212842- 0iJ 2 
4.6239459- 00 2 
4.0566803- 00 2 
3.613024 .. 011 2 
3.2465991- 00 2 
2.9337948- 002 
2.6610098• 0 ;) 2 
2.4196198- 00 2 
2.2o37956- 0e 2 
2. C082774- 0JJ 2 
1.8305807- 00 2 
1. 669620~· G Ji 2 
1.5486144, 00 2 
1.607050 ? - 01: 2 
1.901591?· 0~ 2 
2.5999353• 00 2 
4.1376828- 00 2 
6.46330?3- 00 2 
4.5482408• 0 n3 
4.3284806- 003 
4.12264?6- 00 3 
3.9924957• 0u3 
4.3274390-0 03 
5.3930639- 00 3 
7.9395698•00 3 
1.4301811- 00 2 
2.8053446- 00 2 
2.5929073• Co.3 
2.5092589- 00 3 
2.4197259- Gu 3 
2.33308~0· 00 3 
2.2880641- 00 3 
2.52777o2· 0u 3 
3.2564947-0 03 
5.12566 09 - 00 3 

SIGMA ALPHA 
1· 0 CO CCC. • :c o l .O OOOOOO +OCO 

l · O Oo C~(,:, • :c o 

l·OOo OCcG • :c o 
l· OOo OCcJ + ; co 
1.00Q CCCJ +J CO 
1 . ooo oo:u • ;o o 
t . ooocc :c • :c o 
1.ooo co:c • :c o 
1.ooo co:., • :·~ o 
1·000 C C .~ + :c o 
t.ooo c c ~;; · ~c o 
1.ooo oo:J • ;o o 
1. ooo cocc • : :o 
1.ooo oc:o • ~o o 
1.ooo cc: o• : :o 
9.12o7133- :0 1 
9.12o7133- : c1 
9.12o i 133- :C 1 
9.12o7133- :D 1 
9o1207133• J0 1 
9.t2o 7133- o 01 
9.t2 o7 13 3- , C1 
9.1207133- :0 1 
9.].2 0 71 33 - : Cl 
9.12o l 1 33 · c0 1 
9.12o7133- C01 
9o1207133• ; 01 
9.12.07133- :[; 1 
9.1201133- :0 1 
9.1207133- :0 1 
9.1207133- :0 1 
9.12o7133- 80 1 
9.12o 7133- :C 1 
9.1207133· .~0 1 
9. 6 4t9436• 20 1 
9.6419436- :0 1 
9, 64-1 9436- r.G t 
9.6419436- cC t 

1 .00 0 00 00+ 000 
l .OOOO COO+ OOO 
1 .oooo ooo• ooo 
1.0000000+0 00 
1.0000000+0 00 
1 .00 000 00+ 000 
1.0000000+000 
1 .0000000+ 0CO 
1. 0000000+0 00 
1 .0 000000 +000 
1. 0000000+0 00 
1.00000 00+ 000 
1. 0000000+ 0 00 
1 .O OOOC OO+ OOO 
1. 0157843+000 
1.1541610+0 00 
1.5105853+000 
2.3477837+000 
4.5147047+ 00 0 
9.6648508+000 
1.0000000 +000 
1 .Q000000+ 0CO 
1 .000000 0+0 00 
1 .01 578 43+ 000 
1.1541610+ 000 
1.5105853+0 00 
2 .3477837+ 000 
4,5147047+ 0CO 
9,6648508+000 
1.0000000+0 00 
1.0000000+0 CO 
1 .00 00000 +0CO 
1.0000000+000 
1.0167014+000 
1.1644195+000 
1 . • 5559873+0 00 
2.5437080+000 

ERRLAM 
3.035738:1+000 

9,9657?1~·001 

6,8440~ C 4-001 
5.187587~-001 

4.193753?-001 
3,4770019•001 
2.91001 C4·001 
2.466894R·001 
?..o83n?4~-oo1 
1.7532~54-001 
1.46935 1 ~·001 
1. 3410 0 4~·001 

1.?626031·001 
1.1877973-001 
1 .1254?1?- 0 01 
1. 071497~·001 
1.018109~-001 
9.6527 35 ~·002 

9.0462?6?-002 
e.o4n171o-002 
5.A159641·002 
? . 71973 J 3-002 
2.6269419-002 
2 .52918 3~ ·00 2 
2.43?261.1-002 
2.336H11 ·002 
2 . ?28937 5-002 
2.0824177-002 
1.859373~·002 

1.4382o3n-002 
6.6320769-003 
6.297807~-003 
6.20707 37-003 
6.0912480-003 
5,958667~·003 
5.805949?-003 
5.5813413-003 
5,1985Q3~·003 



a-

39 1.09n0199•no ~ 9 . 9 ,l?n? o-no 1 o.9769• : o- o: 1 1. C 926~5 ? - 0;, 2 9.h4194 36 - .: 1 5 .h~ 9 4410+ 0CO 4 , 4 / 149 o-oo 3 
40 1.08h8699+000 9.9444 7 'i1-0 01 9.9729~5o-o : 1 3.524760 7 - 0., 2 9.64194 36- . Ct 1.91 45 094+0 01 ? .A4A99 3 ~-003 

41 1. oe~765?•oon 9.9h13636-0 01 9.979?469- 0' 1 1. 7191877- 00 3 9.h419436- .G 1 1 .oooo o o o• ooo 1. 78833 5n -0 03 
42 1.oen7627+no o 9.9~45570-001 9.978? ~ 57- 0 ~ 1 1. 6613l_OA- Ot: 3 9.64194 36 - .: 1 1 .00 0 0 0 0 0+000 1 . • 39487 : ~-0 0 3 
43 1, 0778631 +OOO 9.9~73019-0 0 1 9.978?~22- 0 ~ l 1. 60388U- 0<~ 3 9 . 641 9 436 - ·: 1 l.OUOO OOO+ OCO 1.093 0 ? 7 ~-00 3 

44 1.07 5 059n+oon 9 . 9~9667 5 -00 1 9.977B~24- n: 1 1.550~469- 0 [) 3 9.64194 36 - :G t l .OO UOC OO+OOO 8 . ?149 62 0-0 0 4 
45 1.07 23475+00 0 9 . 9716824- 0 01 0.9775?47- 0 C1 1.4993H 7 - Cii 3 9, 6419436- - C1 t. oo o o ooo• ooo 5 .8 72 3 061-004 
46 1.0697267+ 0 0 0 9.97?91.44-0 01 9.977 3 616- o: 1 1.449250 7 - 0 1) 3 0,641943 6 - _C t 1 . 00 0 0 0 00+ 000 4,4472591-0 0 4 
47 1.067194A+noo 9 . 9735 0?4-n 01 9.9 787 ?29-0 : 1 1.423BOA4- Q\l 3 9.66h D74 6 - : C1 1. 016 743 9 + 000 5. 2 5n4 66 ~-004 
48 1.064749A+OU O 9 . 9740950-oot 9. 979915~- o o 1.57550h 7 - CG3 9.666 074 6 - : : 1 1.1 6 4898 9 + 0 0 0 5.8 2 n2744-0 0 4 
49 1. 06?3899+000 9 , 9744009-001 9 . 98 07 ~ } 2- 0: 1 2. 03378?o- CU3 9.666 0 74 6 - : C1 1.5?8 1555+ 00 0 6.359348?-004 
50 1.060113?+00 0 9.974616 0-001 9 . 981 1176- 0: 1 3.21251.A5 - 0 :J 3 9. 6 6!'1 C 74 6 - ~ :::1 2 .5?3 573 6 +000 6 .50159 CA-004 
51 1.0579171+000 9.97?0057-oot 9.9806~7o- o: 1 6.914399 7 - 0 ;1 3 9.666 0746- . c t 5 .71 5 9538+ 000 5.6 3 129 ~ 7-004 

52 l. 055794A+O 0 0 9.9759 1 ~8-n01 9.9810617- 0 0 2.32217o8- c:, 2 9.66~ 0 746- .C 1 2 .00 5566 8 +00 1 5 .1478~5~-004 
53 1.05 3 683~+000 9.97?345 5 -001 9.983093?-0 C1 1.1oeon9 - c:: 3 9.666 0746- : l 1 .oo o o o o o• oco 1. 07 477?1-0 03 
54 1.051639~+00" 9.9747928-001 9. 98 2 8~21.- 0 J1 1. 0716284- G<J 3 9.666 0746- :0 t t.OO OOOOO• OOO 8.0692697-0 0 4 
55 1. 0 496 61?•no n 9 . 97 6 8 6?9-001 9.98 26 ~48- 0 ~ 1 1. 036n? J - CIJ 3 9.66~ J 746- ~ 1 l . O OO OO O O + OC~ 5.7918797-0 0 4 
56 1. 0477476+00 0 9.9786 ? 5 3 -0 01 9.98 <746t- OS 1 l. C02794'/- C.;3 9.666 c 746- : : 1 :I. OOliOCDO + OOC •.1 2 n8164-0 0 4 
57 1 . 0458967+ 0 0 0 9.979 2U 76-001 9.9 831?8~- n" 1 9.85980A ? - Gd 4 0. 67 ?6511- . Ct 1.0167555+ 000 3.9 20 9949-0 0 4 
58 1.0441074+oon 9.9793839-n01 9.9843l : B-o ct 1. 0 92260~- G :; 3 9. 6 7?6517- : c t 1.1 6 ~0296+ 000 4.9268889-004 
59 1. 04?3777+000 9 . 9796 018-n01 9. 985 2?32- o r, 1 1. 41249A 7 - Cc 3 9.67?6517- :c 1 1.558747 5 + 000 5.62137 69-004 
60 1.04n7o5?+00n 9 . 9799 055-001 9,9857686- 0: 1 2. 2377346- 01. 3 9.6 7?651 7- :: 1 2 .55~ 2 75 8 + 000 5.86309~0-0 0 4 

61 1. 0390893+00 0 9.9 R03849-00 1 9 . 9857 03t- o: 1 4,8404579- 0;) 3 9.~7?6517- · a 5.7 3 43547+ 000 5.3182 0: 6-004 
62 1.0375294+000 9.9A t 457 0-001 9.9855~78- oc t 1.643373Q· Cr, 2 9.67?6517- . Cl 2.03 1 9333+ 00 1 4.t3n8139-004 
63 1.03?9759+000 9 . 9791799-n01 9.9879120-0 : 1 7.825462R- OG 4 9.67?6517- . 01 1.00 0 0 000+0 00 a.73217 : o-004 
64 1. 0344774+000 9.9~10716-00 1 9.987t688- 0 ~ 1 7.54259? ? - 01: 4 9.67?6517- :: 1 1. 0000000+ 000 ~.0972634-004 

65 1.03~0359+000 9.9~?6687-001 9.9871A95- o: 1 7 . 2547gl- Ci, 4 9.67~6517- :: t 1.0 0 00 0 00+ 000 4.5 2 n8?9?-004 
66 1. 0316427+000 9 . 9840 2 42-001 9.987 2 97?- o: 1 7 , C o99~6Q- :;, 4 9.67?6517- - : 1 1 ,QOOO OOO+ OO O 3.2729A4 o-Oo4 
67 1.030295?+000 9.9A4 8 2R3-00l 9.9875~68-0 : 1 6,8929570- 00 4 9.66?62 . 5- , : 1 1.016737R+O OO 2.7084941-004 
68 1. 02A99n•ooo 9.9A49447-001 9. 9883259-o ~. 1 7 . 6357274 - 0() 4 9 . 66?62 . 5- : C1 1.1648302+0 00 3.3812~71-004 

69 1. 0277327+000 9 . 9~?0913.001 9.9B9o?37-o c 1 9.872?t?o- Gn 4 9.66?62 : 5- : 01 1.55 '1 8448+ 000 3,932416~-004 

70 1.0265148+000 9.9A5?9A5 - 001 9,9894471-0Jl 1.5629428- 0 1) 3 9.66?62 . ?- : ot 2.5521567+ 00 0 4.1486417-004 
71 1.0253376+000 9 . 9A?634 2 -001 9.9894t67-o ~ 1 3 . 3723h90 - 0IJ 3 9.66?62 . 5- :: 1 5.7063376+0 00 3. 78251.19-004 
72 1. 024201h000 9.9Ah37?0 - nOt 9 . 9893h52- 0~ 1 1.13026n9• :Ju 2 9.66?62 5 - " C1 1.99 2 0224+001 2.99n163o-004 
73 1.02~0711+000 9.9846944-001 9.99103 C4-0 S1 5.5281714- 0 0 4 9.66?62 ?- - J1 1.0000000+0 CQ 6.33606~o-004 

74 1.0219807+000 9.9A60646-001 9.9904022-0 J 1 5.3294342- 01J4 9.66?62 . 5- :8 1 1.0000000+ 00 0 4,4275?7~-004 

75 1. 02n9317+ooo 9 . 9A72282-001 9.9905119-o : 1 5 . 1266l.59- oo 4 9.66?62 ~ 5- . 81, 1.0000000+ 0 00 3 , 2836711-004 
76 1.0199179+000 9.9A8?202-001 9,9906481.-0 : 1 4 . 95346?5 - :Jt, 4 9.66?62 : 5- : ~ 1 1.0000000+ CO O 2.4279?14-004 
77 1. 0189374+000 9.9887344-001 0,9908~ 1 5-0 0 1 4 . 87048n- orJ 4 9 . 66?2521- . 31 1. 0167372+0 0 0 2.0961779-004 
78 1.017989?+00n 9.98A8253-n0 1 9.9913955-0 ~ 1 5,395004~- cn 4 9 . 66?2521- : 01 1,1648229+000 2 . 570269A-004 
7 9 1.017073n +OOO 9.9889391-001 9. 99191.16-0 J1 6.9751567-0 0 4 9.66?2521- :0 1 1.5578116+000 2,972498A-004 
e o 1.0161870+000 9. 9~90992-oot 9.9922?44-0Jl 1.1044349- 0U 3 9.66?2521- : 01 2,5520057+000 3.1251994-004 
81 1.01?3305+000 9. 9893571 - 001 9.9922 C14-0 :J 1 2.384 1 482•0 11 3 9 . 66?2521 - , C1 5,7053137•0 0 0 2.8442hD-004 



82 1.0145034+000 9.9~99248-oot 9,9921~8o - o:1 8, C0 13 .~45 - 0 t; ~ 9.66?2521- C1 1,9905802+ 0C 1 2.2631927 -004 
83 1.0116801 +00 0 9.9~R73~9-oo1 9 . 9933977-o : 1 3.9398A~~- O G 4 9.66?2521- : "1 1. 0000000+ 000 4.66174 3 ~·004 
84 1.01?886?+000 9.9 ~ 97448-001 9.99301 55- 0' 1 3.7989776- 0 11 4 9.66? ~ 521- : C1 1.0000000+0~0 3.2706837-004 
85 1. 01?1219+000 9.9906 0 ?6-001 9.9930?79· o: 1 3.6551969- 0 oJ 4 9,66?2521· . C1 1 . 00 00000+ 000 2.42525D·004 
86 1.0113834+000 9,991~347-001 9,9931293- 0": 1 3.5317877- CU4 9,66?2521· . :1 1 . ooooooo. ooo 1,7945R1~·004 
87 1.0106691+000 9.99171n2-001 9,9932649·0 : 1 3.4725098- 0 11 4 9.66?3731- : C1 1 .01 67374 +000 1.5546939·004 
88 1.009978~+000 9,9917779-oot 9.9936A1o-o : 1 3.8463668- 0 !1 4 9.66?3731- :0 1 1.1648253+000 1.9031519·004 
89 1. 0093110 +0 00 9,99186?6-oot 9.994o~24· 0: 1 4.972991~· Gil 4 9.66?3731- : Cl 1.5578225+000 2 .1998~ 53 -004 
90 1.0086657+000 9,9919816-00 1 9,9942934-0 J 1 7,8 750~42 •0 U 4 9,66?3731- : 01 2.5520553+ 000 2.3117744-004 
91 1. OOA041~+ooo 9 . 99?1736-001 9,994?763·o : 1 1. 7006365- 00 3 9,66?3731- .0 1 5.7056501+0 00 2 .10 271 ~ ~-004 
92 1.0074393+000 9.99?59~0-001 9.9942?CO-QH 5.7146687- 003 9.66?J731- J C1 1.9910579+ 00 1 1.6750081·004 
93 1.0o~839R+oon 9.9917 2 77-001 9,995t576-0 ·; 1 2.82489?4• 00 4 9,66?J731- G1 1. 0000000+000 3.4299 037-004 
94 1.00~2613+000 9 , 99?4701-001 9,9948796- 0)l 2.723930~· 0 0 4 9.66?J731- C1 1.0000000+0 0 0 2.4094831 ·004 
95 1.00~704~+000 9.9931017-no1 9. 9948R85- on 2.6209280- 0 04 9,66?3731- C1 1. 0000000+ 000 1.786753~·004 
96 1. 005H67+000 9,9936409-001 9. 9949~45- 0 ;t 2.5324058- 0 i1 4 9,66?J731 " C1 1.00 00000+ 000 1.323535~·004 
97 1. 0046464+000 9.9939151-001 9.995o~48-o c 1 2.4898484- 0 (1 4 9.66?2485- C1 1. 0167372+0 0 0 1.1496~ C 4·004 
98 1.0041434+000 9,99396~3-001 9.<~953692- o: 1 2.75785~6- 0 11 4 9.66?2485- C1 1.1648228+000 1.4039397-004 
99 1.00~657?+000 9,994028 1-001 9,Q95b5 J 2-0 ') 1 3 . 565667t- u tJ 4 9.66?2485- 01 1. 5578113+000 1. 622103?-004 

tOO 1. 00U871 +000 9.9941 1 6?-001 9.9958:> J 3·o : t 5,6468544·0 U4 9,66?2485 - C1 2 .552004 2+000 1.704037~·004 

AN ERROR WAS ENCOUNTEPED IN SURRO II TI NE KOFFCALC AT S TATEMENT NUMBER 69? 
TI"E EXCEEDED 
l• 1 G•l J•1 FLUV• 3 . ~5Q4463-00~ 
I• 2 G•t J•1 FLUX= 3.63~40'18-00~ 
I• 3 G•1 J=1 FLUV• 3,58A3951·003 
I• ~ G•l J•1 FLUY• 3,51P8231•00~ 
I• 5 G•t J•1 FLUX= 3.4272996-00~ 
l• 6 G•1 J•l FLUV• 3,H46073·00~ 
I• 7 G•1 J•1 FLUV• 3.1~!6A75-003 

I • e G•1 J•1 FLUX• 3.0?.96161-00~ 

I • 9 G•t J•1 FLUX• 2.~~95774-00~ 

l = 10 G•t J•1 FLUY• 2.67?8~28-003 
I• 11 G=1 J=t FLUX• 2.4706~59 - 00~ 
I• 12 G•1 J•1 FLUX• 2.2544475-00~ 
r• 13 G•1 J•l f'LUY• 2.0905787-00~ 

l• u G•1 J=1 FLUX• 1.9n3~s2-oo1 

l• 15 G=t J•1 FLUV• 1.8970939-00~ 

I• 16 G•1 J•1 FLUX• 1.44!0f>88-00~ 
l• 17 G•l J•1 FLUV• 9,2933781-004 
I• 18 G•l J•l FLUX• 6,0408248 - 004 
I• 19 G•t J•1 FLUX• 3.9498282-004 



CXl 

I= 20 G•l J •1 fLU ~ = <.591 1~99·0 0 4 

I • 21 G•1 J •1 FL UX • 1,7Q~8R29·004 

I: 22 G•1 J=1 FLU~= 1.12n7~57-004 

I= 23 G•1 J• l FLUX • 7 . 31 05303 - 00<; 
I • 2• G=1 J= l FLUx = 4,6745756-00~ 

I • 25 G•l J= 1 FLUX = 2,84425R7-00<; 
I • 26 G=1 J =1 F LU~ = 1.51?4?90-00<; 
I• 27 G=1 J •1 FLU X• 4,6371 .188-00~ 

CANDID2D HAS COP I ED FLUX FRnM LIJN 3 ONTO LLN ·~ 
I MAXIN: 27 JMAXIN: 20 tuAxouT= 27 JMAXOU T= ? 1 
I• 1 G•1 J =1 FLU~= 4 , 4073A24·00? 
I• 2 G=1 J=1 FLUX= 4.4073R 24·0 0? 
I= 3 G•1 J =1 FLUY • 4.4073 824 -0 0? 
I= 4 G•1 J =l FLUX• 4 , 4073R24·00? 
I= 5 G=1 J •1 FLUY• 4,4073 ~2 4·00? 

I= 6 G•1 J•1 FLU V• 4.4073~24-00? 

I= 7 G•1 J=1 FLU Y• 4,4073R 24 -00? 
I• 8 G•l J =1 FLUX• 4,4073824 - 00? 
I• 9 G•1 J•1 FLUX• 4,407B24-0 0? 
I• 10 G•l J•l FLUX• 4 , 4073~24-00? 

I • 11 G•1 J =l FLUx= 4,4073R 2 4·0 0? 
I : 12 G•l J =l FLUX• 4,4073R24·00? 
I• 13 G•l J•l FLU~= 2.20~6Q12-00? 

I • 14 G=l J•1 FLUX• 2.20~6912-00? 

I• 15 G•l J=1 FLUx= 2 . 2 0~6912-0 0? 

I• 16 G=l J •1 FL u x= 4,4073A24·0 0~ 

I • 17 G•l J•l FLUX= 4,4073824•00~ 

I• 18 G•1 J•l FLUX• 4,4073824·0 0 ~ 

I• 19 G•l J•1 FLUX• 4,4073 824 -0 0~ 

I• 20 G•l J•1 FLUX• 4 , 40?3824·00~ 

I• 21 G=1 J•1 FLux= 4 . 40?3824-0 0~ 

I• 22 G•l J•l FLUX• 4,40?3A24·0 0~ 

I• 23 G•l J=l FLUY• 4,40?3824·00~ 

I• 24 G=l J•l FLUX= 4 , 40?3R24-00~ 

I• 25 G=1 J•1 FLUX• 4 , 4073824·00~ 
I• 26 G•l J=l FLUX• 4 , 40?3824·00~ 

I• 27 G•l J•l FLUX• 4.40?3824 · 00~ 

:ANDID20 HAS COPIED fLUX FROM LUN 49 ONTO LUN 48 

:MAXIN• 27 JMAXIN• 20 IMAXO UT• 27 JMAXOUT: 20 



PROS, NO, 3,00000+000 2DCAND!D K•CALC ( W/ACC) RZ, TWO GROUPS, 20 X 27 MESH 

!TERATIC~ HISTORY 
qATIO~ K·EFFECT!VE 

1 1.0027327+000 
4.617 

2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
2 4 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

1. 0022946+000 
1.0018723+000 
1,001465~+000 

1,0010729•000 
1.0006947+000 
1,0003300+000 
9,9997829·001 
9,9963879·001 
9,9931029·001 
9,9898930·001 
9,9865933·001 
9,9834006·001 
9,9803124·001 
9,9773263·001 
9,9744401·001 
9,9716512·001 
9,9689567·001 
9,9663532·001 
9,9638375·001 
9,9614081·001 
9,9589896·001 
9,9566555·001 
9,9544082·001 
9,9522362·001 
9,9501357·001 
9,9481050·001 
9,9461421·001 
9,9442444·001 
9,9424100•001 
9,9406389·001 
9,9388768·001 
9,9371766·001 
9,9355405·001 
9,9339594·001 
9,9324305-001 
9,9309524-001 
9,9295237-001 
9,9281424-001 
9,9268072·001 
9,9255178-001 

K·LOWER 
9,9942585•001 

9. 9943272·001 
9,9943950•001 
9,9944653•001 
9,9945387•001 
9,9946147•001 
9,9946943•001 
9,9947849•001 
9,9949039•001 
9,9950926•001 
9,9954871•001 
9,9955335·001 
9,9959041•001 
9,9962259•001 
9,9965051•001 
9,9965890•001 
9,9966181•001 
9,9966544•001 
9,9967051•001 
9,9967869•001 
9,9969649•001 
9,9966111•001 
9,9969186•001 
9,9971798•001 
9,9974026•001 
9,9975181•001 
9,9975387-001 
9,9975645•001 
9,9976008•001 
9,9976594•001 
9,9977874•001 
9,9975290•001 
9,9977521•001 
9,9979419•001 
9,9981040•001 
9,9981857•001 
9,9982009•001 
9,9982200•001 
9,998246?.001 
9,9982899•001 
9,9983840·001 

K·UPPER 
9,9958 0 78·001 

9,9960833•001 
9,9962746·001 
9,9964386-001 
<1,9965840•001 
9,9967139•001 
9,996826~·001 

9,996894~·001 
9,9968816•001 
9,9969458•001 
9,9970703•001 
9,9972314•001 
9,9972i)48•001 
9. 9971759·001 
9,9971568•001 
<1,9972467•001 
9,9974419•001 
9,9975918•001 
9,9976797•001 
9,9976648•001 
9,9976653·001 
9,9980156•001 
9,9979135•001 
9,9979162•001 
9,9979475•001 
9,9979883•001 
9,9981147•001 
9,9982302 .. 001 
9,9983002•001 
9,9982950-001 
9,9982926•001 
9. 9985607-001 
9,9984770•001 
9,998479?.001 
9,9985027·oo1 
9,9985331-001 
9,9986232•001 
9,9987076•001 
9,9987587•001 
9,9987551•001 
9,9987553•001 

CHANGE IN PH I 
2.1378649·0 04 

2. 0617798·0 04 
1,9879536·004 
1,9168714•004 
1,8485222•004 
1,8126731•004 
2.0027757•004 
2.5825787•004 
~.0769318•004 
8,7630108·004 
2.9019440•003 
1,5407437·004 
1,4896361•004 
1,4403271·004 
1,3924930•004 
1.3684635•004 
1. 5151471•004 
1. 9585058•004 
3,1022030•004 
6,7120668•004 
2.2780028•003 
1.1219412•004 
1. 0819777·004 
1. 0415257•004 
1. 0064396·004 
9,8952543.005 
1.0960429•004 
1.4171780•0 04 
2,2448330•004 
4.8519520·004 
1.6353000•003 
8,1356782•0 05 
7,8442643·005 
7. 5471563•005 
7,2918670·005 
7,1690123•005 
7,9403604·005 
1.0266203•004 
1.6260047•004 
3,5133072·004 
1,1822386•003 

SIGMA 
1.ooooo oo •ooo 

1.oooooo o•ooo 
1.ooooooo•ooo 
1.oooooc o• ooo 
1.000000 0+000 
9,643~338•001 
9,6434338•001 
9,6434338•0 01 
9,6434338•001 
9,6434338•001 
9,6434338•001 
9,6434338•001 
9,6434338•001 
9,643433 8•001 
9.6434338•001 
9,66789~2•001 
9,6618942•001 
9,6678942•001 
9,6678942• 00 1 
9,6678942• 00 1 
9,6678942•001 
9,667~942•001 

9,6678942·001 
9,6678942•001 
9,6678942• 00 1 
9,6631278·001 
9, 6631278•001 
9,6631278•001 
9,663127 8•0 01 
9,6631278•0 01 
9,6631278•001 
9,6631278•001 
9,6631278· 00 1 
9,~631278•001 
9,6631278•001 
9.6617411•001 
9,6617411•001 
9,6617411•001 
9,6617411•001 
9,6617411•001 
9,6617411•001 

PAGE "10, 

ALPHA 
1.0000000•000 

1.0000000+000 
1.0000000+000 
1,0000000•000 
1,0000000+000 
1,0167040+000 
1.1644491+000 
1.5561211+000 
2.5443150•000 
5,6535044+000 
1. 9198935+ 0 01 
1.0000000•000 
1.0000000+000 
1.0000000•000 
1. 0000000+000 
1,0167471•000 
1.1649350+000 
1.5583192+000 
2,5543206+000 
5.7210328+000 
2,0128072+001 
1.0000000+000 
1.0000000+000 
1. 0000000+000 
1,0000000+000 
1,0167387+000 
1.1648403+000 
1,5578904•000 
2,5523647+000 
5,7077478+000 
1,9940030+001 
1.0000000+000 
1. 0000000•000 
1.0000000+000 
1,0000000+000 
1.0167363•000 
1,1648128+00 0 
1,5577657+000 
2,5517963+000 
5,7038945•000 
1,9885983•001 

ERRLAM 
1.5493376·004 

1.7561878•004 
1.8796067·004 
1.9732976•004 
2.0453440•004 
?..0991643•004 
2.1320526·004 
2.1093128·004 
1. 9777182·004 
1,853136A•004 
1.5831660·004 
1.6979383•004 
1.30n6896·004 
9,50n4871·005 
6.5169181·005 
6.577 002 9·005 
8,2373968•005 
9,3747876·005 
9, 7467011•005 
a. 7790409·005 
7.0037626•005 
1.4045429•004 
9,9490033·005 
7.3639254·005 
5,4490942·005 
4,7020701·005 
5,7596320·005 
6,6572014·005 
6,9936737·005 
6.3561805•005 
5.0525021·005 
1. 0316767•004 
7.2493276 • 005 
5,3781H0•005 
3.9871520·005 
3,4743789•005 
4. 2231346• 005 
4,8765665•005 
5.12n174J•005 
4,6524117·005 
3, 7134247-005 



..... 
"" 0 

42 9' 9242348·001 9,9981991•001 0,9989483•001 5.9032241•005 9,6617411• 001 1,0000000+000 7,4922340·005 
43 9,9229968-001 9,9983612•001 0,9988887·001 5,6924930•005 9,6617411•001 1,0000000+000 5,2749310•005 
44 9,9218053-no1 9,9084993•001 0,9988905-001 5,4774742•005 9, 6617411-001 1. 0000000+000 3.9114355•005 
45 9,9206539·001 9,99861?3·001 9,9989081•001 5.2922569·005 9,6617411•001 1.0000000+000 2,9074741·005 
46 9,9195405-001 9,9986759•001 9,9989303-001 5,2030515•005 9,6618562- 001 1,0167365•000 2,543961~·005 

47 9,9184641•001 9,9986871•001 0,9989959•001 5,7628299•005 9,6618562• 00 1 1,1648150+000 3.0884970•005 
48 9,9174236-001 9,9987010•001 9.9990575-001 7,4508614•005 9,6618562• 00 1 1. 5577760+000 3.5644873·005 
49 9,9164177-001 9,9987206•001 9,9990947-001 1.1801322•004 9,6618562•001 2,5518435•000 3. 7412741•005 
50 9,9154454•001 9,9987522•001 9,9990921•001 2,5501718•004 9,6618562•0 01 5,7042142+000 3,3986682•005 
51 9,9145063·001 9,9988211•001 9,9990926•001 8,5847660•004 9,6618562•001 1,9890458•001 2.7152098•005 
52 9,9135720-001 9,9986867•001 0,9992335•001 4.2886483•005 9,6618562 •00 1 1,0000000+000 5,4687509-005 
53 9,9126703·001 9,9988049•001 9,9991899·001 4,1356393•005 9,6618562•001 1,0000000+000 J,8H7601•005 
54 9, 9118025-001 9,9989057·001 0,9991912•001 3,9795564•005 9,6618562-001 1.0000000•000 2,8547016•005 
55 9,9109639-001 9,9989918·001 9,9992040•001 3.8449885·005 9,6618562• 001 1,0000000+000 2.1215877•005 
56 9,9101529-001 9,9990345·001 9,9992202-001 3.7801663•005 9,6618520•001 1.0167365+000 1.856 7909-005 
57 9,9093689-001 9,9990427-001 9,9992680•001 4,1868516•005 9,6618520•001 1,1648150•000 2.2537322-005 
58 9,9086111-001 9,9990528•001 9,9993129•001 !>.41325e7•0o5 9.6618520•001 1.5577756•000 2.6009307•005 
59 9,9078785·001 9' 9990671•001 9,9993401-001 8.5740906•005 9,6618520"001 2,5518417+000 2.7297996•005 
60 9,9071703·001 9,9990902•001 9,9993382•001 1.8528631•004 9,6618520•001 5,7042024+000 2,47966JA•005 
61 9,9064864·001 9,9991405•001 9,999338~•001 6, 2381103•004 9,6618520•001 1,9890293+001 1.9810788•005 
62 9,9058059-001 9,9990425•001 9,9994412•001 3.1179178•005 9,6618520•001 1,0000000•000 3.9865554>00'5 
63 9,9051492•001 9,9991288•001 9,9994097•001 3.0066128·005 9,6618520-001 1. 0000000+000 2.8085487•005 
64 9,9045171•001 9,99920?.3•001 9,9994105•001 2.8931491•005 9,6618520-001 1.0000000+000 2.0817621·005 
65 9,9039063•001 9,9992651•001 9,999419A•001 2.7953212•005 9,6618520•001 1. 0000000+000 1.5473823•005 
66 9,9033157·001 9,99929~2•001 9,9994316•001 2.7481865•005 9,6618637•001 1.0167365•000 1.3546829·005 
67 9,9027447•001 9,9993021•001 9,9994665•001 3,0438378•005 9.6618637•001 1.1646152+000 1.64~8484-005 

68 9,9021928-001 9,9993096•001 9,9994993•001 3,9354421•005 9,6618637-001 1.5577767+000 1.8969949·005 
69 9,9016593·001 9,9993200•001 9,9995191•001 6,2334364•005 9,6618637•001 2,5518465+000 1,9906941•005 
70 9' 9011435·001 9,9993368•001 9,999517h001 1.3470937•004 9,6618637-001 5.7042350+000 1.8083854·005 
71 9,9006453·001 9,9993735•001 9,9995160-001 4.5358226•004 9,6618637P001 1.9890748•001 1.4449222•005 
72 9,9001497-001 9,9993021•001 9,9995930•001 2.2678226•005 9 '~618637•0 01 1,0000000•000 ?..9093~68•005 

73 9,8996714•001 9,99936~1•001 9,9995699•001 2,1868955•005 9,6616637•001 1.0000000+000 2.0480191•005 
74 9,8992111-001 9,99941A6•001 9,9995704-001 2.1043486•00'5 9,6618637•001 1,0000000•000 1.5176993•005 
75 9,8987662•001 9,9994644•001 9,9995772-001 2.0332000•005 9,6618637•001 1. 0000000+000 1.1281852·005 
76 9,8983361-001 9,9994871•001 9,9995A58•001 1,9989122•005 9,6618972•001 1. 0167366+000 9,8786404•006 
77 9,8979202·001 9,9994914•001 9,9996113•001 2.2139526•005 9,6618972•001 1,1648159+000 1.1985117•005 
78 9,8975182-001 9,9994968•001 9,9996351•001 2,8624714•005 9,6618972•001 1,5577797•000 1. 383025'-0 05 
79 9,8971296-001 9,9995044•001 9,9996496•001 4.5339807•005 9,6618972•001 2.5518603+000 1.451441~·005 

eo 9,89h7540•001 9,9995H7•001 9,9996485•001 9,7986002•005 9,6618972•001 5,7043280•000 1.J18346A•005 
81 9,8963912-001 9,9995435•001 9,9996488·001 3,2996937·004 9,6618972•001 1. 9892052+001 1.0535121·005 
82 9,8960302•001 9,9994915•001 9,9997036•001 1.6500699•005 9,6618972•001 1. 0000000•000 2.1209111•00, 
83 9,8956819·001 9,9995373•001 9,9996867•001 1,5912479·005 9,6618972•001 1,0000000•000 1.4939782-005 
84 9,8953466·001 9,9995764•001 9,9996870•001 1.5311628·005 9,6618972•001 1,0000000•000 1.1063763·005 
85 9,8950226-001 9,9996097•001 9,9996920•001 1.4793866•005 9,6618972•001 1. 0000000•000 8,2235783-006 
86 9,8947093-001 9,9996262•001 9,9996983•001 1,4544371•005 9.6618504•001 1. 0167365+000 7,2015537•006 
67 9,8944064-001 9,9996294•001 9,999716A•001 1.6109040•005 9,6618504•001 1,1648149•000 8,7353837•006 



88 9,8941137·001 9,9996334•001 9,9997342•001 2.0827735•005 9,6618504•001 1.5577755•000 1.0080068•005 
89 9,8938307,001 9,9996389•001 Q. 9997447·oo1 3,2989899•005 9,6618504•001 2,5518HO+OOO 1.0578500•005 
90 9,8935571•001 9, 9996H9•001 9,9997439•001 7,1296071•005 9,6618504"001 5. 7041979•000 9,6083240•006 
91 9,8932928·001 9,9996674•001 Q. 9997441-001 2,4008606•004 9,6618504•001 1.9890229+001 7. 67~7255•00~ 
92 9,8930299-001 9,9996295•001 9,9997843•001 1.2009241•005 9,6618504•001 1.0000000+000 1.5480575•005 
93 9. 8927762-001 9,9996629•001 9,999771~•001 1,1580883•005 9,6618504•001 1,0000000+000 1. 089264h005 
94 9,8925321•001 9,9996914•001 9,999772o-oo1 1.1143837-005 9,6618504"001 1.0000000•000 8,0648169•006 
95 9,8922961-001 9,9997157•001 9,9997756•001 1,0767020·005 9,6,618504-001 1. 0000000+000 5.992289~·00~ 
96 9,8920679•001 9,9997277•001 9,9997802•001 1.0585421•005 9,6618608•001 1.0167365•000 5,2495889•006 
97 9,8918473·001 9,9997300•001 9. 999793h001 1,1724156•005 9,6618608•001 1,1648151+000 6.3660264•001> 
98 9,8916341•001 9. 9997329•001 9,9998063•001 1.5158428•005 9,6618608•001 1,5577764+000 7.3457195•006 
99 9,8914280·001 9,999731>9•001 9,9998140•001 2,4010160•005 9,6618608"001 2,5518453•000 7,708H61•00~ 

100 9,8912287·001 9,9997434•001 9,9998135•001 5.1890304•005 9,6618608•001 5,7042269•000 7.0017850-006 
101 9,8910363•001 9,9997577-001 9,9998136•001 1, 74H715•004 9,6618608•001 1,9890635•001 5.5956916•006 
102 9,8908448·001 9,9997300•001 9,9998437 • 001 8, 7416672•006 9,6618608•001 1.aoooooo•ooo 1.1366181•005 
103 9,8906600•001 9,9997544•001 9. 9998337-001 8,4307690•006 9,6618608•001 1.0000000•000 7,9284211!•006 
104 9,8904822•001 9,9997752•001 9,9998340•001 8 ,1118903 • 006 9,1>618608•001 1.0000000+000 5,8814621•001\ 
105 9,8903103·001 9,9997929•001 9,9998365 • 001 7. 8377560•006 9,6618608"001 1.0000000•000 4.3670298-00t\ 
106 9,8901441•001 9,9998016•001 9,9998399•001 7, 7o55417oOo6 9,6620586•001 1.0167368•000 3. 8248691•0 06 
107 9,8899835·001 9,9998033•001 9,999849h001 8,5344854-006 9,6620586•001 1,1648191+000 4,6383502•006 
108 9,8098282•001 9,99980~4·001 9,9998589•001 1,1034532 • 005 9,6620586•001 1,5577942•000 5,3520921\•006 
1 09 9,8896781·001 9,9998084•001 9,9998645•001 1. 7478518o005 9,6620586•001 2,5519264+000 5,6164863•006 
110 9,8895330·001 9,9998131•001 9. 9998641•001 3, 7777078•005 9,6620586•001 5. 7047763+000 5.101217!1·006 
111 9,8893928-001 9,9998235•001 9,9998642 • 001 1,2725923•004 9,6620586•001 1,9898330•001 4,0777813•00A 
112 9,8892533-001 9,9998033•001 9,9998857•001 6,3647725•006 9,6620586•001 1.0000000+000 8,2335173·006 

AN ERROR WAS ENCOUNTERED IN SUBROUTINE KF.FFCALC AT STATEMENT NUMBER 692 
TIME EXCEEOEO 
I • 1 G•1 J•1 FLUX• 3,5040583·003 
I• 2 G•1 J•1 FLUX. 3. 481•~72·003 
I• 3 G•1 J•1 FLUX= 3,4365104·003 
I• 4 G•1 J•1 FLUX. 3,3695793-003 
I• 5 G•1 J•l FLUX• 3,2812536·003 
I• 6 G•1 J•1 FLUX• 3 ,172291Jono3 
I• 7 G•1 J•1 FLUX• 3,n436136•003 
I• 8 G•1 J•1 FLUX• 2. 8962864-003 
I• 9 G•1 J•1 FLUX• 2,7314991•003 
I• 10 G•1 J•1 FLUX. 2,5505310·003 
I• 11 G•1 J•1 FLUX• 2. 3547101-003 
I• 12 G•1 J•1 FLUX• 2,1453115•003 
I• 13 G•1 J•1 FLUX• 1, 9871602·003 
I• 14 G•1 J•1 FLUX• 1 '8941384·003 
I• 15 G•1 J•1 FLUX• 1,8027334·003 
J• 16 G•1 J•1 FLUX• 1. 3697621o003 
I• 17 G•1 J•1 FLUX• 8,8372115·004 

-N 



N 
N 

I• 18 G•1 J•1 FLUX= 5,7468678•004 
I• 19 G•1 J•1 FLUX• 3,7593169•00. 
I• 20 G•1 J•1 FLUX• 2,4692492•004 
I• 21 G•1 J•1 FLUX. 1,6251072·004 
I• 22 G•1 J•1 FLUX. 1' 0682112•004 
I• 23 G•1 J•1 FLUX. 6,9707672•005 
I• 24 G•1 J•1 FLUX• 4,4592393•005 
I• 25 G•1 J•1 FLUX. 2,7142946·005 
I• 26 G•1 J•1 FLUX• 1,4437945·005 
I• 27 G•1 J•1 FLUX• 4,4276220·006 

CANOI02D ~AS COPIED FLUX rROM LUN 3 ONTO LUN 48 

I MAXIN• 27 J~AXIN• 20 I MAX OUT• 27 JMAXOU T • 20 
I• 1 G•1 J•1 FLUX• 4' 4073824-002 
I• 2 G•1 J•1 FLUX• 4,4073824•002 
I• 3 G•1 J•1 FLUX• 4,4073824•002 
I• 4 G•1 J•l nux. 4,4073824•002 
I• 5 G•1 J•1 FLUX• 4,4073824•002 
I• 6 G•1 J•1 FLUX• 4,4073824•002 
I• 7 G•1 J•1 fLUX• 4,4073824·002 
I• 8 G•1 Jol fLUX. 4,4073824•002 
I• 9 G•1 J•1 fLUX• 4,4073824•002 
I• 10 G•1 J•1 fLUX. 4,4073824•002 
I• 11 G•l J•1 fLUX• 4,4073824·002 
I• 12 G•1 J•1 FLUX• 4,4073824o002 
I• 1J G•1 J•1 FLUX. 2,2036912·002 
I• 14 G•1 J•1 FLUX. 2,2036912·002 
I• 15 G•1 J•1 FLUX• 2,2036912•002 
I• 16 G•1 J•1 fLUX• 4' 4073824-003 
I• 17 G•1 J•1 FLUX. 4,4073~24•003 

I• 18 G•1 J•1 FLUX. 4,4073824·003 
I• 19 G•1 J•1 FLUX• 4' 4073824·003 
I• 20 G•1 J•1 n.ux. 414073824-003 
I• 21 G•1 J•1 FLUX. 4 1407J824o003 
I• 22 G•1 J•1 FLUX• 4,4073824·003 
I• 23 G•1 J•1 FLUX. 4,4073824·003 
I• 24 G•1 J•1 fLUX. 4,4073824•003 
I• 25 G•1 Jo1 FLUX• 4,4073824•003 
I• 26 G•1 J•1 FLUX. 4,4073824•003 
I• 27 G•1 J•1 fLUX• 4,4073824•003 

CANDID2D ~us COPIED FLUX rROM LUN 49 ONTO LUN 48 

!MAXIN• 27 JMAXIN• 20 JMAXOUT• 27 JMAXOUT• 20 



PHOB, NO, 3100000+080 WDCANDIO K•CA~C ( W/ACCI , RZ, TWU GHOUPSo 20 X 27 MESH PAG! NO, 23 

ITERATION HISTORY 
A ON K•ErF't:CT VE K•~OWER K•UPPER CHANG~ IN PHI SIGMA ALPHA ERR LAM 

1 9 1889Ut17•001 91 9998211"001 9,9998791•001 6o137613J•006 110000000+0 00 1·0000000•000 '180049,3o006 
4 622 

2 9,8819892•001 9 I 9998362• 0 Q1 919998790•001 5.905942~•006 110000000•000 1.ooooooo•ooo 112824831•006 
3 918818640•001 9199~8491•001 919998809 • 001 5t706t74b•006 110ooooo o•ooo 1.ooooooo•ooo s.t833333•o06 
4 918817430•001 919998555•001 919998834•001 5151760~J•006 1.ooooooo•ooo 110000000+00Q 1.7869496•006 
5 9,8886260•001 911191!8567•001 9199989~6·001 513340231•006 110000000+000 110000000•000 113846591•006 
6 9 188851JOo001 8199~8581•001 9,9998979•001 5.241011~•006 9,6672793•001 1, 0167460+000 3,9803999·006 
7 9 18814038o001 91t998596•0D1 9,9999039•001 51800i520•006 916672793•001 1,1649228 .. 000 4o4361950o006 
8 918882964•001 9199986~4·001 9199990113-0ot 71 4916910•006 9,6672793•001 1,5582639•000 4,6917849•006 
9 918881967.001 11111998639•001 919999101•00~ 1 I 1892H~•005 916672793•001 2,5540681•000 4,625355h006 

10 9,8880986o001 81999867Z.001 9,9999076•001 215611100•005 9,6672793•001 517193155•000 lo9838487oa06 
11 9,888oo36o001 919998762•001 919999090•001 817159980•005 916672793•001 210103615•001 112879616•006 
12 9,88790tl8o001 91 9998699• 0 01 919999212•001 413292561o006 9166?2793•001 110000000•000 ,,5273849•006 

1 Ci•l. J•1 rL.UXa 31 ~Q27445 o 003 
c llol. J•1 rLUXa 3 1 410,67?.003 
J Ci•l. J•1 F"LUX• 3 14i55a214o003 
4 Gal. J•1 FLUX• 3 J683UZ.003 

J•1 rL,UXc 3 1280Qt.8o003 
I• 6 Ci•l. J•1 fLUX a 3,17UBt1-003 
I• 7 ijol, J•1 rLUX• 3 104244119•003 
I• 8 (io1 J•1 FLI!h 2189516~9·003 
I• 9 Cial. J•1 FLUX a 2 1 78Q42i3o003 
I• 10 Qo1 J•1 ~LUX• 2 154950$1•003 
I• 11 Ci'i Jl1 fL.UXa 2 13,373f4o003 
I• 12 Cill. Jo1 fLUX• 2114445,1•003 
I• 1J G•1 J•1 rLUXo 1 I 986ii9H•003 
I• 14 U•1 J•1 fLUX• 1 16Q33013o003 
I• 15 Qo1 JH rL,UXa 1 18019H4•003 
I• 16 Gil J•1 rL,UX• 1 1 J69t6t7o 0 03 
I• i7 0•1 J•1 rL.UX• 8 163H609•004 
I• 18 Cia1 J•1 rL.I!X• ' 1 ?444H7o004 
I• 1¥ Qo1 Jl1 F"L.I,)Xa 317,772t7•004 
I• 20 Gd J•1 f'L.Oh 2141821·2·004 
I• 21 G•1 Jot rLUXa 11 61443t9o004 
I• 22 Cl•1 J•1 rL.ux. 1,oe777J9•004 
I• 23 G•i J•1 f'L.UX' 61917111 2•005 
I• 24 Cl~i J•1 rL.ux. 4 I .. ,?4H3•005 
I• 25 an J•1 rLUX• 2 1 7l!3aa•h005 
I• 26 G•i J~1 rcox. 11443h12·005 
I• 27 Qal. J•1 rL.UXa 4;4158686•006 



N 

CANOIOZU HAS COPIED FLUX FF(OM 'UN 3 ONTO LON 48 "'" 
IMAX,N• Z7 JMAX IN• 20 ~MAX~UT• 27 JMAXOUT• 20 
I• 1 a•l J•1 H~Xo •. •e?a8a4·002 
I• 2 G•l J•1 ~- ~~X. 4,407J8i4·002 
I• J Go1 J•1 r~UX• 4,40738~4·002 
I• 4 0•1 J•1 ~~UX• 4,48738~4·002 
I• !) G81 J•1 •~l)xs 4 1 4Q738i4o002 
I• 6 Go1 J•1 f'~UXc 4 1 487a8i4o002 
I• 7 11•1 J•1 F~UXo 4,40738~4·002 

I• 8 au J•1 F~UX• 4 0 48738ii4o002 
I• 9 G•1 J>1 f~UXa 4 4Q738ii4·002 
I• 10 G•1 J•1 F~UXo 4, 4Q7J884•002 
I• 11 G•1 J•1 r~ux. 4,40738.4•002 
I• 12 G•1 J•1 F~ux. 4,40738·4·002 
I• 1J G•1 J•1 F~UX: 2,20369~2·002 
I• 14 G•1 J•1 f~IJX; 2,20369~2·002 

I• 15 G•1 J•1 F~UX• 2,20369~2·002 
I• 16 Go1 J•1 rL.~x· 4,40738.4•003 
I• 17 too1 J•1 F~UX• 4 4Q7381i4·003 
I• 18 G•1 J•1 ~ L,UXo 4,40738<14•003 
I• 1~ G•l. J•1 fL.UXo 4,40738il4•003 ,. 20 G•1 .1•1 f ~ux. 4,4Q73~i~•QQJ 
!• 24 G•1 J•1 fL,UXo 4 0 4073Bii4•003 
I• 22 G•1 J•1 fL.UXs 4,40738~4.003 

!• 2J ll•1 .!•1 f~UXo 4,4Q7~8i4•003 
I• 24 G•1 J•1 fL,~Xo 4,40738i4•003 
I• 25 Go1 J•1 rL.\JX. 4,407J8i4·003 ,. 26 G•l. J·~ f~UXo 4,4Q738i~·QQ3 
I• 27 G•1 J•1 FL.UX: 4,40738i4·003 

CANDIDOID HAS COPjEU FL.UX ~RDI4 ~UN 49 ONTO ~UN 48 

!MAXIN• ~7 JMAXIN• 20 IMAXPUT• 27 JMAXOUT• 20 

:;,Nolo2o IS PREPARING X St:BTIONS ONLY ON L.UN 48 



3. Sample Problem 3 

a. Description 

(1) Problem Type 

Dimension search varying the z direction uniformly to 

obtain keff = 1.025. 

(2) Configuration 

Same as Sample Problem 1. 

(3) Convergence Criteria 

keff difference = 10- 5
• 

keff bounds = 10-s. 

Sum of flux differences 

125 



b . Output Li s ting 

PROB, NO, 1.00000+000 2DCANOID DIMENSION SEARCH, RZ, TWO uRUUPS, 20 X 27 MESH 

CODe DEPENDENT DATA OR I~PUI IF DIFFEReNT THAN ZERO, 

BUCKLI NG DATA HAVE NOI BEEN INPUT, 

VOLUME SOURCE DATA HAVE NOI BEEN INPUT, 

ALL FLUX VALUES WILL BE PR!NTEC, 

ENERGY GROUPS IN CROSS SeCTION DATA,,, •••••••••••••• 
ENERGY GROUPS TO USE IN PROB~E~ •••••••• • •.• , •••••• •• 
NUMBER OF REGIONS.,, , ,.,., . ,, . ,.,,, •• ,,,, •• ,., • •• ,., 
MAXIMUM NUMBER OF OUTER ITERATIONS,,, • .• , •••••••••• , 
MAXIMUM NUMBER OF IN NER ITERATIONS I C~ANNEL CALC,,, 
MAXIMUM NUMBER OF EXTRAPuLATIO~S ON K-E~FECT!VE • • , •• 
MAX!~UM NUMBER OF 1NTERP0LATIO~S ON K-E~ F ECTIVE •••• , 
PRINT FREYU ENCY FOR CR!TICALlT~ S~ARCH, ••••••• •• •• • , 
PRINT FREQUtNCY ON FISSION SOU~CE K,,,, ••••••••••••• 

DESIR~D K-EFFECTlVE,.,,,.,,.,,,.,, ••• , . • •• ,,, ••• , ••• 
UPPER BOUND ON SEARCH PARAMETER,,.,,,,,, ••••• , .• •••• 
SECOND GUESS ON SEARCH PARAMETER,,,,,,,. •·•··••••••• 
LOWER BOUND ON SEARCH PARAMETE~ ••• , , ,,,, •••••••••••• 
CONVERGENCE CR I TE~ l ON ON OUTbR BOUNDS 0~ K,,,,,,., •• 
CONVERGENCE CR!IER!ON FOR SOURCES,,,,,,, ••••••••••• , 
SMALLEST FLUX VALUE USED IN CO~ PUliNG K·EfFECT!VE .. , 
AGREEMENT REQUIRED I N NEUTRON EALANCE, •••••••••••••• 
FIRST GUESS AT K·EFFECT!VE,.,. .. ,.,.,.,,,.., ...... ., 
CONVERGEN~E CRITERION ON FLUX FER I NNER ITERATION.,, 
CONVERGENCE CRITE~!ON FOR SUM CF FLUX DIFFERENCES •• , 

2 
2 
3 

100 00 
4 
4 

< 0 
1 

10000(0 

1. 0250+000 
1. OOOO+OCl 
1.5000+0CO 

-1.0000+001 
1.0000·0C5 
1.0000·0C3 
1.0000-0(6 
1.0000-0C3 
1.0000+000 
1. oooo-oc3 
1. 0000-005 

~AGE NO. 



PROt:~, NO, 1·00000+000 2DCANDIO DIMENSION SeARCH, RZ, TWO uROUPS, 20 X 27 MESH 

PROBLEM TYPE 

CRITI CALITY SEAR CH VARYI~G IHE Y•UJMENSION UN!fORM~Y 

fHACTIONAL MDOIFli:R ..... , ............ 5.0 00 0·002 
CONVERGENCE CRIT e RION <EPSILON),,,,,, 5.0 00 0•005 

f~UX CONVERG ENCE CRITE~ION CDEL!Al,,, 1.0000·005 

PROS, NO, 1.00000+000 2DCANDIO DIMENSION SeARCH, RZ• TWO GROUPS, 20 X 27 MESH 

CONTROL VALUE (X) = 1,444000+000 NXT : NINT c 

PROS, NO, 

GEOMETRY 
TYPE 

loOOCOO+OOO 2DCANDIO DIMENSION StARCH, Rz, TWO uROUPS, 20 X 27 MESH 

R EACTO~ GEOMETRY 

LEFT 
BOUND 

RIGHT 
BOUt;[ 

BOTTOM 
BOUND 

TOP 
EOUNO 

PAGE NO. 

~AGE NO. 

~AGE NO. 

RZ wiTHOUT INVERSION 0,0000+000 0·0000+000 6,ooco• oo1 

REGION llOUNOARI~S 

REGiON NO. Lf:F'T BDRY, RIGHT BORY, BOTTOM BORY, TUP BDHY. 

1 o.oooo•ooo 2, 3HB•001 o.oooo•ooo f.O OOO• J" l 
2 2.3168+001 2,5902+001 o,oooo•ooo t.0 000• 00 1 
3 2,5902+001 7,8100•001 0,0000•000 t .oooo• uo 1 

11 

13 

..... 
N 
-.1 



P~Ot3, NO, t. OQO OO+OOO 20CA NU IO DIMENSI ON StARCH, RZ. TWO uROUpS, 20 X 27 MESH 

MESH [E F'JN (T!Q N 

~AuE NO . 

XCR) INCREMENTS 

o.oooo•ooo 12 

(MAX = 2 7 

MESH NO, 1 2 
ABSCISSA 1,9307+000 3,8613+000 

MESH NO, 11 12 
ABSCISSA 2.1237+001 2.3168•001 

MESH NO, 21 22 
ABSCISSA 5,2001+001 5,6351+001 

lNCREM ENl METHCO - XCR) DIRECTION 

XCR) lNCREM ENl S 

2,3168+001 

XCR) PLUS DELTA XC R l 

3 4 
5,792o•ooo 7,72 2 7+0 0 0 

13 14 
2,4079•001 2.4991+001 

23 2 4 
6,0701•001 6.5050+001 

XCR) l NCR tHE NT S X(R) INC REMENT 

7,8100+001 12 

fRCM LEFT lQ R(GH T Of REACT OR 

5 6 7 8 9 
9,6533+000 1o1584+D01 1. 3515+ 00 1 1.· ~445+ 001 1,7376+ ., 1 

15 16 17 18 19 
2.5~02+001 3·0 252• 00 1 3.46 02 +0 01 3.· ~951•001 4. 33 G1+ ;. 1 

25 26 27 
6,9400•001 7o3750+ 00 1 7.8100+001 

X ( R l 

10 
1.9307+001 

20 
4,7651+001 

..... 
"' 00 



PROB, NO, 1.00000+000 2DCANDIO DIMENSI ON S~ARCH, RZ, TWO ijRUUPS, 20 X 27 MESH 

MESH [Ef"INJTION 

INCREMEN T METHCD - Y<Zl DIRECTION 

PAU l:: NO. 

Y!Z) INCREMENTS V!Zl INCREMENTS V(Zl INCREMENTS Y(Zl INCREMENTS 

0,0000+000 20 6,0000+001 

JMAX : 20 

Yll) PLUS DELTA v ( z) FRCM I:IOTTOM TO TOP OF REACTOR 

~<Zl MESH NO, 1 2 3 ~ 5 6 H 9 
ORO I NATE 3.0000+000 6.0000+000 9,ooon•ooo 1.20 0 0+0~1 1,5000+001 1o8U00+001 2.100G+001 2,400 J +001 2,7 00 0 + . 

Y!Zl MESH NO, 11 12 13 14 15 16 17 1H 19 
ORDINATE 3.300 0 +001 3,6000+001 3,9000•001 ~.20 0 0+001 ~.5000+001 4o8 0 00+001 ~.1000+001 5,400 0•001 ~.7 0GO + uv l 

PROB, NO, 1.00000+000 20CANDIO DIMENSI ON StARCH, Rlo TWO ijROUpS, 20 X 27 MESH t'AGE NO. 23 

THE LA~T Y(Zl COOROI~TES USED IN THIS PROBLEM ARE GIVEN BeLOW, 
NOTE - VIZ> BOTTOM 0,0000+000 

MESH NO, 1 2 3 4 5 6 8 9 
ORDINATE 3,216h+OOO ~.4332+000 9,6498+000 1.2A66+0 01 1.6083+001 1·9300+001 2.2516+ 00 1 2.~733• 00 1 ~.8949+ :. 1 

MESH NO, 11 12 13 1~ 15 16 17 18 19 
OHOINATI:: 3,538J+OU1 3,A599+001 ~.181~+001 4.50 3 2+0 01 4,8<49+0ol. 5.1466+001 5.4682+001 5,/899+ 00 1 6,1115+ , 1 

CANOI020 Is PREPAR Jr, G X SECTIONS ANU COEFFICIENTS ON LUN 43 

Y( z) 

10 
3.onoo•oo1 

20 
6.onoo•001 

10 
3.2166+001 

20 
6.4332+001 



PHO~, /11 0, 1.00 000+00 0 20CA NU ID DIMENSI ON S ~ ARCH, RZ, TWO uROUPS, 20 X 27 MESH 

ITERATION HISTORY 
ITE RATI ON K•EFFECT!VE 

1 9 .70 52596 - 001 
4,o04 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

9,5549969-001 
9. 4885777-001 
9 .4756525 ·001 
9. 49 827 84-001 
9.5442377-001 
9.6050041-001 
9.6744533-001 
9,74 81006 -001 
9.8226053-001 
9,8953977-001 
9,9642263-001 
1o0027509+000 
1.0084387+000 
1.0134558+000 
1oOH8108+000 
1,0215300+000 
1.0 2 45993+000 
1.0269399+000 
1,0283674+000 
1.0285543+000 
1o 0276902+000 
1.0269160+000 
1.0262197+000 
1.0255914+000 
1.0250237+000 
1.0245134+000 
1.0240626+000 
1.0236785+000 
1.0233741+000 
1,0231599+00 0 
1.0229652+000 
1.0227832+000 
1o0226128+000 
1.0224541+000 
1.0223072+000 
1.02~1736+000 
1.0220566+000 
1.0219654+000 
1.0219167+000 
1.0218718+000 
1.0218310•000 
1.0217942+000 
1.0217611+000 

K·LOWEH 
6,63 29 144- 002 

2. 3727288•00 1 
4.3435897-001 
5.591 888 4-001 
6.3999222-001 
7.015476o-oo1 
7.5294330-001 
7 .9718329-001 
8.351 9415-00 1 
8.6684379-001 
8.8691789-001 
8 . 9416112-001 
8,9993725•001 
9,0505383-001 
9,085692 7•001 
9 , 1174683-001 
9,1500944•001 
9,1883110•001 
9.2408210-001 
9.3290515-0o1 
9.5231395·001 
9. 7759903·001 
9,7853851•001 
9,7939345•001 
9,8022186•001 
9.8104171•001 
9.8195274•001 
9,8311897•001 
9.8488407•001 
9.8813737-001 
9,9424449•001 
9,9457359•001 
9,948B416-0o1 
9,9517737-001 
9,9545863•001 
9,9576009•001 
9,9612909•001 
9,9665354•001 
9,9752537•001 
9,9889265•001 
9,9895768•001 
9,9901904•001 
9 , 9907693•001 
9.9913238•001 

K· UPP ER 
3 ,1440 882 +000 

1.25022 6 0+000 
1.1342587+ 000 
1.0899 794 +000 
1.0673 236 +000 
1.0537 2 36 +000 
1. 0469086+ UOO 
1.044263 6 +11 00 
1.0417356+ 000 
1 .0 393 63 0+00 0 
1.0371593+ 0 00 
1.0346438+ <! 00 
1.0317438+ UOO 
1. 0286574+ 000 
1.0 255 798+ 000 
1.0226440+ 0 00 
1,0198869+ 000 
1,0170 744+ 000 
1.0152A60+000 
1,0132 723 +000 
1,0101569+ 000 
1.0062390+000 
1.0057 638+ 000 
1 , 0053407+000 
1,004955 2+000 
1,0045972+000 
1.0042210+000 
1 . 0037695+ 000 
1. 0032896+000 
1.0024926+ 000 
1,0012415+ 0 00 
1.0011762+ 0 00 
1.0011156+000 
1,0010588+000 
1.0010 044+000 
1,0009460+ 000 
1.0008740+000 
1,0007704+000 
1.0005958+000 
1. 0003147+ 000 
1. 0002996+UOO 
1.0002855+000 
1.0002723+000 
1. 0002595+ 0 00 

C~A NG E IN ~Hl 
1.6 00112 8·0 01 

9, 5 2J69 98-0 02 
7.0901127·002 
5 , 87651 ?2•002 
5.11~ 2899 ·00 2 

4.55~1726•0 0< 
4,1 03 45 77 •0 02 
3.7201811•002 
3. 38~1776•002 
3.o~67123·oo 2 
2.8169426•002 
2,5693228 -u o< 
2 .3 3n?3 6-oo 2 
2.12~7319-0 02 
1,92 93229 ·00 2 
1, 77787?7-oo< 
1,8295565·00 2 
2. 14064 2 0·00 2 
2,8754356·002 
4.4115122-002 
6,1825oo5-oo 2 
3,0910585·003 
2,9002621•003 
2.7254182·003 
2,6043499·003 
2. 7621125•003 
3,3947643•003 
4.8099436•003 
7,9824661•003 
1.2749399·00 2 
7,25Y5869·004 
6.8338314·004 
6,4808622•004 
6,2448102•004 
6, 7161038-004 
8,2487260•004 
1.17 74291•003 
1,9725234•003 
3,1864231·003 
1,8115272•004 
1. 7210671•004 
1.6296316•004 
1,5668051•004 
1,6834519•004 

SIGMA 
1 . 0000 00 0+000 

1, 0000 00 0+0 00 
1. oooo oo o•o oo 
1. 0000 00 0+000 
1. OOOO JOO +OOO 
1.oo oo oo o• ooo 
1. oooo oo o•o oo 
1. OOO OJOO +OOO 
1 .oo oo oo o• oc o 
1.ooo oooo • ooo 
1. 0000 00 0+000 
1. oooo oo o•ooo 
1.000 000 0+000 
1. oooo oo o• ooo 
1. 0000 000 +0 00 
9 ,07604 04- 0 G1 
9,o76o4 o4-o o t 
9,07604 04- 001 
9 ,076 04 04- 0 01 
9,07604Q4·0 01 
9,07604 04-0 01 
9,07604 Q4- 0C 1 
9,07604 04- 001 
9. 07604 04· 001 
9,07604 04- 00 1 
9,07604Q4·0 01 
9,0760404·001 
9,07604 04- 00 1 
9,07604 04· 00 1 
9,07604 04·0 01 
9,07604 04- 00 1 
9,07604 04- 00 1 
9,07604 04•0 0 1 
9,07604 04· 00 1 
9,07604 04- 00 1 
9,07604 04-0 01 
9,07604 04- 001 
9,07604 04-0 01 
9,07604 Q4- 001 
9,07604 Q4- 00 1 
9,07604 Q4- 00 1 
9,07604 04·001 
9,07604 04-0 01 
9,0760404·001 

PAuE NO . 24 

AL~HA 

t.o coo . oo • ~G 

1.000 U" OO+:"" 
1· oooo ~ oo• ;, 
1.ocoo . oo • ~v 
1·0 COO,oo • ~ . 
1.ocoo . oo• JJ 
1·0GO O,Oo • :. 
1.o coo . oo• -o 
1· oco o. o o• ::. 
1 .oooo ~ oo • :: 
1·0000 v O O + ~u 
1.oooo . oo• :o 
1.ooo o. oo• JG 
1.ooo ~ . oo• :. 
1.ooo o . o o • ~c 
1. o157 J 58• oo. 
1.1 ~ 3 2902 + :. 0 
1.5 0 6~17 0+ JC 
2.3~23867+ :, 

4.4~83 J oo• :u 
9.2i1J734+ JC 
1.o ooo c oo • :. 
1 .ocoo a oo• J.: . 
1· oooo c oo• cc 
1·0157 . 58+ 00 
1·1~329 02+ ~0 
1·5 G6617 0+ JG . 
2·3~2J867• o: 
4.4 ~8 3 J OO + CC 
9, 2i13734• n . 
l.O OOO COO+ GO . 
1.o ooo ; oo• oG . 
1.o ooo " oo• JG 
t.a157 J 58+ oa . 
1 . 1~32902+ JG ,. 
1.5 066170+ il0 
2.3~23867+ 00 . 
4.4~83 : oo• Jo . 
9.2713734+ C:J 
1· oooo.oo • cu 
t.OCO OJ Oo+ ;n. 
1.oooo ooo • :u. 
1·0157 J 58+ uc 
1·1~32902+ :5 . 

I:RRLAM 
3 . 0777590+onn 

1. u1 2953 1.ono 
6.9989977-0P1 
5 . 3 u 790~7-on1 
4, 2 73314o-on1 
3. 5217598-0 n1 
2 . 9396533-0 n1 
? .4 7. 8 03 4- on1 
z. u654141·0n1 
1.7251916-on1 
1 . 5 024138-001 
1.4 048266-on 1 
1.318 . 652-0n1 
1.236 354-on1 
1.11 1057 - on1 
1.1 089720 · 0P1 
1 . 0 4877~1-0nl 
9 . 8243332-on 2 
9,12 . 3878 - on2 
8. U367111-0n2 
5.78429~8-0P2 
2 .8639953-o n2 
2 .7225297·on 2 
2,5947279-0 P2 
2 .4 733338-0P2 
2 .3555512 - 002 
2.2268238-0P2 
2 . 065 567-on2 
1,8h5506- 002 
1.4355185-002 
6,9 969855-on3 
6 ,6 02 5942-003 
6.2314630-0n3 
5,8814219-003 
5 ,5458013-on3 
5,1859350-003 
4,7448846-00 3 
4,1168519- o n3 
3.07 04109-on 3 
1.422 , 516-0n3 
1.3419140•003 
1.2664864-on3 
1.1953475·0n3 
1.1271522-003 

...... 

"" 0 



45 1.0217316+000 9. 9919170•001 1,0002458+ 000 2.Q6615t8•U04 9,07604 Q4•001 t.5C6~17 o • . 1. ~ 54 ~ 6~2-onJ 

46 1.0217064+000 9,9926409•001 1. 0002 2 88+000 2,9464265-uo4 9,07604 04·001 2.3~2J867+ 9,6466494-on4 
47 1.0216866+000 9,9936648·001 1.0002042+ 000 4,9275447•U04 9,07604C4·001 4.4~BJ ; oo• " 

8.377 , o79-0n4 
48 1.0216755+000 9,9953522•001 1,0001625+000 7,9269569·U04 9,o7604o4-o o t 9.2113734• 6,2729736-on• 
49 1o0216785+000 9,9979686•001 1.ooon 948 +ooo 4,511>3240•U05 9,0760404·001 t . oco o ; oo• j ? .979165o-on• 
50 1 .021682 0+000 9,9980962•001 1.0000909•1100 4.3083609•005 9,07604 o4-0 01 t.ococ . oo • .: ?.R12829o-on• 
51 1.0216861+000 9,998?163·001 1.0000872+ 0 00 4.1014641•U05 9,07604 Q4·001 t.oro u. oo+ ;, 2,6557595 -on4 
52 1.0216909+000 9,9983294·001 1,0000R37• 0 00 3.9666333·005 9,07604 04·001 1.0157 ~ 58+ :. 2.5 073742-0n4 
53 1.0216962+000 9,9984375•001 1,0000803+000 4,281>5544•U05 9,0760404·001 1-1~3<902+ ;, 2,365 , 046-on• 
54 1.0217020+000 9.9985530•001 1.0000 766+000 5.3033485-uo5 9,07604 04 -0 01 1·5C6Mt7 o + ~ J 2.2t252 12·0n4 
55 1.0217086+000 9,9986938•001 1,0000720+000 7.6465318•U05 9,07604 S4· 00 1 2.3~2J867+ : ' 2. 0262715-nn4 
56 1o0217163+000 9,9988926•001 1. 0000655+000 t.306169J•U04 9,07604 C4·001 4 .• ~aJ : oo • :. J, 7627073-on• 
57 1.0217261+000 9,9992194•001 l.0000547+ UOO 2,2419544·U04 9,076C4 84·001 9.2l1J734+ •. 1.32781>32-on• 
58 1. 021.7396+000 9. 9997o67-0o1 1.0000374+000 1,7811546·U05 9,07604 Q4·0 01 t.OCOO . OO+ j, 6 ,6 71607B -on5 
59 1.0217528+000 9,9997284•001 1.0000362+000 1,7230024·005 Y,07604 Q4·0 01 1.-oc oo . o o• "· 6.338 809-0n5 
60 1.0217658+000 9,9997500•001 1,0000351+000 1,661>9240•U05 9,07604 04·0 01 t.ocoo . o o• :. 6 . J0 5t767-on5 
61 1·0217785+000 9.99977o9·oot 1.0000339+1100 1.6174166•U05 9.076o• c•· oc 1 1·0CO O.Oo • : " 5.6819583-on5 
62 1.0217910+000 9.9997904•001 1.0000328+ 11 00 1.5942094•005 9,6913734·001 t.ot61885• ~" 5,3751632-on5 
63 1.0218033+000 9,999B090·0o1 1.0000 317 +0 00 1.77l4563•U05 9,6913734·001 1·1f54 .; 18• : : 5, 08 . 2017-on5 

CONTHOL CHANGE: WILL BE MADE USING KEFF: 1.0221076+000 

FNT~ F'N H1 TAUNTH TAUN~1 DELKNTH DF.LKNM1 
5,0802017·005 5,3751632•005 -3,1967269•003 •3.2089744•003 1.22415J2-0 05 1.2489152-005 

X y yp YFP GAMMA RTO HST 
6.2000000+001 1.0217910+000 1,2368342·005 •2.416 <000•007 1.0221016+000 5 .1189232•001 6.3306552 ·oc 4 

LOGICAL BRANCH TRACE BY STATEMENT NUMBER THRU CNVGC'll l T 

BHANCH NO SlATEMENT NO 
1 30 
2 35 
3 40 
4 45 
5 55 
~ 80 
7 105 
8 107 
9 110 

10 115 
1\ 120 

PROS, NO, 1.00000+000 2DCANUIO U!MENSION SEARCH, RZo TWO uROUP~. 20 X 27 MESH PAH NQ, 25 

10NTROL VALUE (X l = 1.500000+000 NX T : NINT • 

... 
w 



PROS, NO , 1.00000+000 2DCAND10 DIMENSION S~ARCH, RZo TWO UROUPS, 20 X 27 MESH ~Au~ NO. 26 

THE LA~T Y<Zl COORDINATES U~ED IN THIS PROBLEM ARE GIVEN BELOw. 
NOTE - Y<Zl BOTTOM 0.0000+000 

MESH NO, 1 2 3 5 6 8 9 1 0 
ORDINATE 3.2250+000 6,4500+000 9,675o•ooo 1. 29 00•001 1,6125+001 1.9350• 0 01 2.2575+ 0 01 2 . ~8 0, + 00 1 ~ .9 ~ 2 5• .~ 1 3, 22 50•0 01 

MESH NO, 11 12 13 14 15 16 17 18 19 2 C 
ORDINATE 3,5475+001 3.8700•001 4,1925°001 4.5150•0il1 4.8375•001 5·1600° 0 01 5.4825• 0 01 5,Eo5 : • ool 6 .1275+ ._ 1 6,45no+0 01 

CANDID2D IS PREPARING X SECTIONS ANU COEFFICIENTS ON LUN 5~ 

PROB, NO . 1·00000+000 2DCAN01D DIMENSI ON SoARCH, RZo TWO UROUPS, 20 X 27 MESH 27 

ITERATION HISTORY 
ITERATION K-HFECT I VE K-LOWER K- UP PER C~A N uo IN ~HI SIGMA AL~HA ERRLAM 

1 1.0221485+000 1.0000006•000 1.0004925+ UOO 4.64673o2-U05 1.0000 00 0+ 00 0 1.0CO C. Oo+ .. 4,9182936-0 0 4 
4,441 

2 1.0221880+000 1.0000050•000 1.000J655o UOO 4, 2315767•005 l.OOO OCO O• OO O l . • oc oc.oc • -- 3,6 C 542 0 4-0~4 

3 1.0222261+000 1.0000087+000 1,0003 186+000 3 ,9759 127 ·U 05 l.OOOO OCO+O OO l.QCO u.OC • - 3, U9856 0 0-0 0 4 
4 1.02?.2630+000 1.0000113•000 1.0002829+000 3,7874628-UO~ 1,0000 0 00+ 00. 0 1.oco o. o c • - ?,715840 2 -0 04 
5 1, OU2986o000 1,0000121+000 1,000251 2 •000 3,63J3739-U05 1, OOOO OC u+ OO O l.OCO v . Oc +:J 2.39 5750-004 

6 1.0223332+1)00 1,oooo121•uoo 1.0002 2 21+ 0 00 3 .4989 745•U05 1.oooo oo o•o o o 1.oco u : o o• .. 2, 0946717-004 
7 1. 0223667+000 1.0000130•000 1.0001956+000 3 ,37 /1488-UO~ 1,oooo o: o•o co 1.0CO O. Oo• :. 1,8263160-004 
8 1.0223992+000 1.0000132•000 1.0001718+ 0 00 3,2640844•005 1 , 0000 0Q 0+0 00 l.OCO O. Oo +:. 1,5858124-004 
9 1.02<4306+000 1,000~134•000 1.0001507+000 3,15/5769-005 1.0000 00 0 +00 0 l.OCO O. Oc • :: 1,3729758-004 

10 1.02~4611+000 1.0000134•000 1,0001 32 1 +UUO 3,0~62673·005 l,OOOO OO O+ OC O l.OCOO . Oo• :. 1 , 18671 2 8-on4 

11 1,0224906+000 1,000~134•000 1.0001159+000 2 .95Y 2621-U05 1. OOOO J~ O+ O~ o 1.ocoo : o o• . 1, u251999-0o4 
12 1,0225193o000 1.0000134+000 1.0001 0 20+000 2 .8659 067 - U05 l.OOOO llc O+ OCO l.OCO O: Oo• :. 8,86?5733-005 
1J 1.0225470+000 l.000013J+000 1.0000900+ 0 00 2. 77~7329·005 l,OOO OOQ O+C OO l.OCOO _Oo• : . 7 , 6757802-005 
14 1.02?.5738+000 1' 000~131+000 1,0000798+ 0 00 2 ,6884718·U 05 1.0000 00 0+0 00 l.OCOO . OQ+ ;[ 6 . 6692010-005 
15 1.02?.599~+000 1 '0000128•000 1.0000710•000 2,6040 217 •U05 1,0000 DQ O+OOO l.OCOU . Oo• :, 5.8268284-005 
16 1 .02 26250+000 1.0000124•000 1.0000636+000 l,5647139•U05 9,68588 C6-C 0. 1 t.016l78B• . c 5,1188574-005 
17 1.0226494+000 1.0000120•000 1.0000571+UOO 2,8476237•U05 9,6858H C6-0 01 1.1f52926• :J 4.5 ~ 97549-005 

18 1.DU6730+000 1.00011118•000 1,0000510+ 0 00 3,6Y48845-U05 9 . 6858~ 0 6-001 1.559~395• :o 3,9181410-005 
19 1.0226960+000 1.oooo117•0oo 1.0000455+000 5,888707J•UO!> 9, 6858~ C 6-0C1 2.5f1/283• :. 3,3822871-005 
20 1.02~7184+000 1. 0000119•000 1.0000430•000 1.2923698·004 9.68588 Q6-0C1 5, 7717265+ CJ 3,1188887-005 
21 1. 02?.7407+000 1.0000133•000 1,0000379+000 4.6195375-U04 9.68588 ;: 6· 00 1 z.ono786• :. t 2,4637615-005 
22 1.0U765Q+OOO 1.0000205•000 1.0000308+ 0 00 2,38900J4•U05 9,68588 C6-0 01 l.OCO O. OO+:. 1 ' J 355870-005 



23 1.0227887+000 
24 1.02<811?+000 
25 1.0226337+00G 
26 1.02~6551+000 
27 1.0226758+000 
28 1.022895d+OOO 
29 1 .0229t5~+000 
30 1.0229339+000 
31 1.0229519+000 
32 1.022969B.aoo 
33 1.0229870+000 
34 1.0230036+000 
35 1o02J0197+000 
36 1.0<30353+000 
37 1.0230503+00~ 

38 1.0230649+000 
39 1.0230790+000 
40 1.0230927+000 
41 1.0231059+000 
42 1.0231190+000 
43 1.0231317+000 
44 1 .023144 0+000 
45 1.0231556+000 

1.000020d +U0 0 
1. 0000211+000 
1.0000207+000 
1.0000191+000 
1.0000178+000 
1. 0000168+U00 
1. 0000163+000 
1,0000164+000 
1.000016?+000 
1.0000141+000 
1.0000149+000 
1,00011149+000 
1. 0000148+000 
1.0000145+000 
1.0000137+000 
1. 0000129•000 
1.0000124+000 
1.0000124•000 
1.0000124+000 
1.0000104+000 
1. oooo111•ono 
1.0000110•000 
1.0000109•000 

1. 0000 ? 64+000 
1. 0000 ? 6 2+0 00 
1. 0000 ? 43+000 
1.0000237+000 
1.0000235+ 000 
1. 0000 <? 33 +000 
1.0000?30+000 
1 .0000 225+000 
1,0000 214+000 
1.0000 ? 43 +000 
1. 000022 2 +000 
1. 0000 ? 03+000 
1. 0000166+ 000 
1.0000176+000 
1.0000177+ 000 
1.0000175+ 0 00 
1.0000173+000 
1.0000169+000 
1.0000 16 0+000 
1.0000179+000 
1.0000163+ 0 00 
1.0000149+000 
1.0000136+ 000 

A CONTROL CHANGE WILL BE MADE USING KEfF: 1.0233260+000 

2 .31413 24·005 
2 .239 7352 · 005 
2,16/0705 •005 
2.1313356·005 
2 .361 6D5·U05 
3.05?9909 •005 
4.64/2940·005 
1. 0518160·004 
3.6103836·004 
1. 7498772 ·005 
1,68Y4417•U05 
1.62' /8935 ·00 5 
1.5749452•005 
1.5503533-005 
1,7195889·005 
2.2271788·005 
3,5366789·00? 
7,6846037·005 
2, 6406515·004 
1.2903741·005 
1,2453492·005 
1.1993477•005 
1.1601176•005 

9 .68588 [ 6-0Cl 
9,68588 0 6·0~1 

9 , 68588 ~ 6-0 0 1 
9,6755655·001 
9.6755655-G Cl 
9,6755655·001 
9 .6 755655-0 01 
9.6755655-001 
9,6755655·0 01 
9.6755655-001 
9,6755655·0 01 
9.6755655·0 01 
9.6755655-001 
9.6747436-0 01 
9.6747436-001 
9 ,6747436· 0C1 
9,6747436-001 
9,6747436-001 
9,6747436·001 
9,6747436·001 
9,6747436-001 
9,6747436- 0 01 
9,6747436-001 

1.0CO O. Oo• :. 
1.ocoo . o o• :;; 
t.ocoo ~ o c •: v 
1.Q16/606+ J.: 
1.H50875• u" 
1.5~90 ,: 99+" ~~ 
2.5~74748+ :~ 
5.7425448+ J!i 
2.043b262+ ; C1 
t.ocoo : oo• ~ G 

l.OGOO : Oo+:s 
1.ocoo : oo • "o 
l.OCOO , Oo+ :: 
1.0167592• 00 
1.1f50712• u~ 
1.5~89356• cc . 
2.5~71365+ -~ 
5.7402321+ 3c 
2.0404587+ :C l 
l.OCOO . OO+ ~~ 
l.OOOO : Oo+ :O . 
1.0000 . 0C+" 3 
1.0C00 vOO+J: 

FNTH FNM1 1 AUNTH TAUN~l OELKNTH DELKN~l 
2,8935319-006 3.9017759-006 -1,8441939·003 •1.856 032 4·003 1.183b507-005 1.2236414"005 

7 .5347l.98-on6 
5.1484967·0~6 
3,6194979-0n6 
4,55 , 6167-0n6 
5,7 0. 480o-on6 
6.49 , 3579-on6 
6 . 7469163-0n6 
6.0774910-0n6 
4,4848712-0n6 
1 . ~ 25293o-on5 
7,269351o-on6 
5,4387492-on6 
3,99 o7754-0n6 
3,3468823-0n6 
3,985 129-cn6 
4,633 097-on6 
4 ,8928778-0n6 
4,48 - 4183-on6 
3.5727571-0n6 
7.4967102-0n6 
5. 24 ,; 3775- o n6 
3,9 017759-0n6 
;?,8935319-on6 

X Y YP YFP GAMMA RTO TEST 
4.4oooooo•001 1.0231440•000 1,20374b1·oo5 •3.9 79~757·007 1,o2JJ260+0 00 3. 0251902 • 001 3.6405660 ' 0 04 

LOGICAL ~RANCH TRACE RY STATEMENT NUMBER THRU CNUGCR!T 

BHANCH NO STATEMENT NO 
1 30 
2 35 
3 40 
4 45 
5 55 
6 80 
7 105 
8 107 
9 110 

10 115 
11 120 

.... 
w 
w 



PROB, NO, 1·00000+000 2DCANDID DIMENSI ON S"ARCH, RZ, TWO ~ROUPS, 20 X 27 MESH ~AuE NQ, 28 

CONTROL VALUE (X) = 1,576935+000 NXT = NINT • 

PHO~, NO , 1.00000+000 2DCA NUID DIMENSION SEARCH, RZ, TwO uROUPS, 20 X 27 MESH ~AuE NO. 29 

THE LAST y ( z) COORD I NATES USED IN THIS PROBLEM ARE GIVEN BELOW, 
NOTE - y ( z) BOTTOM O.OOOU+OOO 

MESH /110, 1 2 3 4 5 6 7 8 9 10 
ORDINATE 3.2365+000 6.4731+000 9,7096+000 1.2946+001 1.6183+001 1·9419+001 2.2656+001 2,5892+001 2,9129• 0, 1 3.2365+001 

MESH /110, 11 12 13 14 15 16 17 18 19 20 
ORDINATE 3.5b02+001 3,8838+001 4,2075•001 4.5312+001 4.8548+001 5.1785•001 5.5021+001 5,E258+ 0 01 6,1494+ ., 1 6,4731+001 

CANDID2D IS PREPARING X SECTIONS AND COEFFICIENTS ON LUN 43 



PH08, NO, loOOOOO+OOO 2DCANDIO DIMENSION StARCH, RZo TWO ~ROUPS, 20 X 27 MESH PAGE NO. 30 

ITERATION HISTORY 
ATION ~-~H"ECT!VE K-~OWER K-UPPER c•ANGt IN I'HJ SIGMA ALPHA E:RR~AM 

1 1o0233855+ooo 1.oooo320•ooo 1.ooo660t+IIOO 6,4984712-U05 1.ooooooo•ocn 1.ocoo , oo• :" 6,2813351-0n4 
4,445 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

1o0234428+000 
1.0234979+000 
1,0235510+noo 
1o0236023+000 
1.0236517+000 
1.0236995+000 
1.0237455+000 
1.0237899+000 
1.02J8327+000 
1.o2:18741•0oo 
1. 02J9139+0 0 0 
1o 02 ;19524+0 0 0 
1.0239894+000 
1o0240251+000 
1.0240596+000 
1,0240928+000 
1,0241247+000 
1.0241556+000 
1.0241853+000 
1o0242143+000 
1.0242440+000 
1o0242729+000 
1.0243o09•noo 
1.0243260+000 
1.0243543+000 
1o0243797+000 
1o0244042+000 
1.0244280+000 
1.0244510+000 
1.0244733+000 
1.0244955+000 
1.0245169+000 
1.0245376+000 
1.0245576+000 
1.0245770+000 
1o0245957+000 
1.0246138+000 
1o0246314+000 
1o0246484+000 
1.0246648+000 
lo 0246811+000 
1.0246969+000 

1.0000373+000 
1.0000396•000 
1. 0000414•000 
1.0000424+000 
1.0000423+000 
1.0000415+000 
1.0000408+000 
1.0000395•000 
1,0000383+000 
1,0000370+000 
1,0000357•000 
1. 0000345+000 
1,0000332+000 
1. 0000320+000 
1,0000308+000 
1.0000297+000 
1. oooo287•0ou 
1.0000278+000 
1.0000270•000 
1. 0000258+000 
1. 0000247•000 
1.0000252•000 
1. oooo254•0oo 
1. 0000250+000 
1.0000240+000 
1. 0000224+000 
1. 0000212•000 
1. 0000205+000 
1,0000207+000 
1. oooo2o8•ono 
1.0000175+000 
1.0000185•000 
1. 0000185•000 
1.0000184•000 
1. 0000180+000 
1. 0000170+000 
t.oooo16o•ooo 
1.0000153+000 
1.0000153+000 
1. 0000154+000 
1.0000129+000 
1. 0000137•000 

1.0004887+000 
1,0004260+000 
1,0003780+000 
1.0003348+000 
1.0002951+000 
1.0002588+000 
1,0002 260+ \J OO 
1.0001970+ 0 00 
1.0001715+000 
1,0001494+ 000 
1,0001303+ 000 
1, 0001140+ 000 
1. 0001001+ 0 00 
t.oooo883•ooo 
1. 000078 2+000 
1.0000696+000 
1. 0000614+UOO 
1,0000528+UOO 
1. 0000492+000 
1.0000438+000 
1o0000380+UOO 
1.0000351+ 000 
1. 0000325+ 0 00 
1. 0000303+000 
1. 0000 296+000 
1.0000 294+000 
1.0000 2 91+ii00 
1. 000028 7+0 00 
1.0000 2 81+000 
1.0000 ? 6 7+000 
1.0000~0 2 •000 
1.0000 ? 75+000 
1,0000 25 ? +000 
1.0000 233+000 
1.0000 2 21 • 000 
1.0000 219+000 
1.0000 217+ 000 
1o 0000?14+000 
1. 0000 2 09+ 000 
1.0000 1 98+000 
1.0000222 +000 
1.0000 2 0? +0 00 

5,9428703-005 
5 ,58H7757-005 
5,3186870-005 
5,0916839-U05 
4,8897568-005 
4.7042814-U05 
4,53U6940-U05 
4,3663578-005 
4 , 2096272-U05 
4,05Y3996-U05 
3,9147924-U05 
3. 7751532-uos 
3,6401241-005 
3,5096319-uo5 
3,4402910-U05 
3,7990349-uo5 
4,8946537•U05 
7,715J411-uo s 
1. 6536652- o o4 
5,4441813-uo4 
2,9236675 ·005 
2 ,8341 350-U05 
2.7450885•005 
2 ,65H0 169-005 
2,6161594-UO? 
2.9015460 -005 
3,75H6108-U05 
5.9726778-uo5 
1.3012900·U04 
4,5313222·004 
2.1797057-uo5 
2.1043264-UO? 
2,02H0621-U05 
1,9621351 -005 
1,9315 2 24•005 
2ol42J917•U05 
2 , 7747963-005 
4,4062409-U05 
9. 5737450-o o5 
3,289H390-U04 
1,6062597-UOS 
1,55U1378-U05 

l,OOOO OO O•O CO 
1,0000 00 0+0 0 0 
t.ooooo oo•o oo 
1. oooo oc o• ooo 
1. 0000 00 0+000 
1,0000 00 0+0 0 0 
1,00000 0 0+0 00 
l.OOOO OC O+O OO 
1,0000 00 0+0 0 0 
1. 000 00 0 0+ 000 
1,0000 0C 0+0 00 
1. oooo oo o• oo o 
1,000C OQO+OOO 
1. oooo uo o•o oo 
9,6415173-001 
9,6415173-001 
9,6415173-001 
9,6415173·0 01 
9,6415173-001 
9,6415173-0 01 
9,6415173-0 01 
9,6415173·0 0 1 
9,6415173-0 01 
9.6415173·001 
9,6828 094-001 
9,6828 094-0 01 
9 ,68 28 094-0 01 
9.6828 094-0 01 
9,6828 094-0 01 
9,68 2 8 094-0 01 
9,6828 1J 94-001 
9,68 2 8 094-001 
9,6828 094-0 01 
9 ,68 28 094-0 01 
9.6749259-001 
9.6749259•0 01 
9,6749259-0 01 
9,6749259· 00 1 
9,6749259·0 01 
9,6749259-0 01 
9,6749259-CO! 
9,6749259-0 01 

1.0COO . O ~ • :: 
1.0COO-O o + · ,. 
1.ocoo : o o • :~. 
1.ocoo : o o• •. 
l.OCOO . O ~ + J. 
l.OCOO . OO+;,, 
l.OC00 . 0 8 +c 
t.OCO O, OO+,. 
l.OGOO " O O +. ~ 
t.OCOO " OO+:. 
l.OOOO . Oo +:t 
1. OCO U. OO+j, 
t.ocoo , oo• :t 
1.ocoo . o o · ~­
t.o167 j 07• oc. 
1·1f44111• -. 
1.555Y49t+ JS. 
2.5435343+ j: 
5.6482807+ , ;, 
1.9129745• . : 1 
1.ocou , o o• o. 
1.oco o . o o• :. 
1.0COU , OO+c , 
1-0COO . OO+'; _ 
1.016034+ ~c. 
1·1f 523t5+ J ,. 
1.5596626+ :~ 
2.5fU4604+ j_, 
5.7f30 ; 7 o• : .. 
2.0i40111• . • 1 
1.oco o : oo• ~L" 
t.ocoo : oo• ~L 
1.oooo : o o · - ~ 
1.0GO O. Oo• : , 
1-0161595+ Ji), 
1·1f50748• ac. 
1.5589523• Cu. 
2.5512115• ;~ 
5.740745 o• : 
2.o412 : 52• : 1 
1.ocoo : o o• : 
1.oooo ; o o• : 

4,5142288-0n4 
3,8641508-0114 
3,3659299-on4 
? .9 239207-on4 
2,5276220-004 
? ,1 72 . 7H5-004 
1,8527388-004 
1,5754232-004 
1.33;;14924-004 
1,124 . 717-004 
9,466 500-005 
7.9545483-005 
6,69 " 422-005 
5.6288060-005 
4,739 _815-005 
3.9899198-005 
3.2762124·005 
2,5 04 , 383-005 
?.221_035 -005 
1,7989660-on5 
1.3317476-005 
9,8722812-0n6 
7. 0921378-0n6 
5.3 055701-006 
5,565 . 598-006 
6.9487432-on6 
7,8984303-006 
B.2 02 2161-0n6 
7.3642295-006 
5,862 , 644-006 
1,2672303-on5 
9. uo 29498-0n6 
~. 7179499-006 
4,8848742-006 
4, 0 733430-006 
4,941 446-006 
5,7461148-006 
6 . 0697203-006 
5.56 . 831-006 
4,3958426-006 
9.2873815-006 
6.514 484-006 



"" 0' 

44 1. 0217121+000 1.000013/+000 1. 0000 185+ 0 00 1,49~934 7 ·00~ 9,6749259 · 001 l·OCO O. Oo+:v 4,85961 21·006 

45 1.0247269+000 1. 0000135+000 1.0000171+ 0 00 1.44414 28-uo5 9,6749259-0 01 1·0G OL Oo• .c J,5958074·0P6 

46 1 .0 247411.+000 1. 0000133+000 1.0000 163+ 0 00 1. 4215536- u 05 9,6731810-0 01 1 o 0167564+ :• 3. 00 23220 ·0 06 
4/ 1.0247549+000 1. 0000125+000 1. 0000161+ 0 00 1 .5 766799 ·0 05 9 ,67 31810-0 01 lolf5 0 4Q ! +CJ 3.6155689-0 06 
48 1.0247682+000 1. 000 0118•000 1.0000160+ 0 00 2 .0419446·005 9,6731810-0 01 t.558795 ! +(J 4. 2 07 4244·00 6 
49 1.0247812+000 1. 0000113•000 1.0000 157+ 0 00 3,2419914•005 9.6731810- 0 01 2 .55 64935• % 4,44 6 1 049- 006 

50 1.0247937+000 1. 0000113•000 1.0000 1 54+000 7,0406947·005 9,6731810- 00 1 5.7,:!56408+ ::. ... ~ 4. 0727027-006 

51 1.0248057+000 1. oooo113•ooo 1.0000146• 0 00 2.41J7482 · 004 9,6731810-0 01 2.0~4 0 839+ ., 1 3.2472017-006 
52 1.0248178+000 1.ooooo95•ooo 1.0000 1 63+000 1,18 25563·005 9,6731810- 0 01 l·O OOO ~ O O • JC 6. 7757792 -0 06 
53 1.0248294+000 1.0000101+000 1.0000 1 49 +0 00 1.1415252 ·0 os 9,673181 0 - 001 t.o ooo ..~ o o + c c, 4.78 27 489-0 06 
54 1.0248406+000 1.0000101•000 1.0000 136+ 0 00 1.09Y5768·005 9,6731810• 00 1 1.oooo . oo• :o 3.5596022-006 
55 1.0248514+000 1.0000100+000 1.0000 126 +<1 00 1.0636371·0 05 9,6731810-0 01 1.o co o . o o• :J. 2 .64 _, 3 7 6 -00 6 
56 1.0248619+000 l.0000098•0o0 1.00001 2 0• 0 00 1.0469958-oos 9,6731490 - 0 01 lo016 '/564+ " v 2 . 22 . 1857-006 
57 1.0248721+000 1. onooo92•ooo 1.0000119+<100 1,1612410•005 9,673149 0-0 01 1·1f5 039 5 • -iG ? .6716443· 006 
58 1. 0248819+000 1.ooooo87•ooo 1.0000118+ 0 00 1,5 038 974•005 9,6731490-0 01 t.558 792 2+ )L 3,1 058735-006 
59 1.0248914+000 1.0000083+000 1.0000116+ 0 00 2.3877098 ·00 5 9,6731490-0 01 2.5564804+ G~ 3,28 u147 2· 0 06 
60 1,0249006+000 1.0000083+000 1.0000 113+000 5,1853695•U05 9,6731490· 0 01 5.7~575 08 + 00 3,0 0392<8-006 
61 1.0249095+000 1.0000083+000 1.0000 t 0 7 +0 00 1. 77 76632·004 9,6731490-0 01 2.o~39536• .o 2,3 961184-0 06 
62 1.0249184+000 1.0000070+000 1.0 0 00 1 20+ 0 00 8,7103664·006 9.6731490-001 l.OCO O ~ OO+ QG, 5, 0 4698 26 ·006 
63 1.0249269+000 1. 0 000074•000 1. 0000 1 09+000 8,4Q14899•UQ6 9,6731490-0 01 1-0 0 0 0 J OO+ ~O. 3 . 5472040-006 
64 1.0249352+000 1,0000074+000 1.0000 1 0 0 +0 00 8,0985807•006 9,6731490-001 l.O COUJ OO+OC 2.6216730-006 

65 1.0249431+000 1.0000073+000 1.0000 09 3+000 7,8342898•006 9.6731490-0 0l. 1.0 C00 vOO+ J C 1,9434374-006 
66 1.0249509+000 1,0000072+UOO 1.0000088+ 0 00 7 . 7116541•006 9,6736577-0 01 1.0167573+ 0G 1.6343638-006 

67 1.0249583+000 1. 0000068+00 0 1. 0000088+ 0 0 0 8,55Jl445•006 9 . 6736577-001 1.1f5U496+ JG., 1.9667496-00 6 
68 1.0249656+000 1. 0000064+000 1.oooo o B7• o oo 1.10 772 06•005 9,6736577-001 1.55B~3B1•: o. 2,2864842-006 

69 1.0249726+000 1. 0000061+000 1.0000085+000 1.7567963·005 9,6736577-0 01 2.556b897+ JO •· 2,4147157-on6 

70 1.0249794+000 1.0000061+000 1.0000 08 3• 0 00 3,8201890·005 9,6736577-0 01 5.7U1798+ C: C 2.2113090-006 

71 1.0249859+000 1,0000061+000 1.0000079+000 1 ,3106516·004 9 ,6736577·0 01 2.0~60245+ u L 1 1,7644488-006 

72 1,0249924+000 1. 0000051+000 1. 0000088+ 0 00 6 . 41434 92 ·006 9,6736577·0 01 t.o o ou .; oo• : cv 3,7 035788-006 

73 1.0249987+000 1. 0000054+000 1. 0000 081 + 0 00 6.1926933·006 9,6736577-001 1.0 0 0 0 u OO+ OL. 2 .61 626Ba - on6 

74 1.0250048+000 1.0000055+000 1.0000 074+000 5,9650454·006 9,6736577-0 01 1.0000 ~ 00+ CO 1,9333092-006 

75 1,0250107+000 1. 0000054+000 1. 0000 068+000 5, 7700809·006 9,6736577- 001 1. OCO OuOO• - L 1,4338584-006 

1 G•1 J•1 FLUX. 7.7985272•003 
2 G=1 J•1 FLUX. 7,7490592•003 
3 G•1 J=1 FLUX: 7,6505297•003 
4 G•1 J•1 FLUX: 7,5037866•003 
5 G•1 J•1 FLUX: 7,3100825•003 
6 G•l J•l FLUX: 7.0710508•003 
7 G•1 J•l FLUX: 6,7886744•003 
a G•l J•1 FLUX: 6,4652444-003 
9 G•1 J•1 FLUX= 6.1033099•003 

10 G•1 J•1 FLUX. 5,7056129•003 
11 G•1 J•1 FLUX: 5,2750099•003 
12 G•1 J•l FLUX: 4,8143740•003 
13 G•1 J•1 FLUX• 4,4660126•003 
14 G•1 J•l FLUX• 4. 2607754·003 
15 G•1 J•l FLUX• 4,0587140·003 

I• 16 G•l J•l FLUX• 3,0994909•003 



17 G•1 J•1 FLUX• 2,0148563•003 
18 G•1 J•1 fLUX• 1.3201280•003 
19 G•1 J•1 FLUX: !1.7000607•004 
20 G•1 J•1 FLUX: 5.7565127•004 
21 G•1 J•1 i'LUX: 3,8157592•004 
22 G•1 J•1 FLUX= 2.5254322·004 
23 G•1 J•1 FLUX= 1,6585976•004 
24 G•1 J•1 FLUX. 1,0670934·004 
25 G•1 J=1 fLUX: 6.5260251•005 
26 G•1 J=1 FLUX: 3,4831566•005 
27 G•1 J•l FLUX. 1.0700660•005 

101020 HAS COPIED FLUX fROM LUN 42 ONTO LUN 48 

!MAXIN= 27 JM.XIN• 20 IMAXOLJT• 2 7 JMAXOUT= 20 
I• 1 G=1 J•1 fLUX: 4,4073824·002 ,. 2 G•1 J•1 fLUX: 4,4073824•002 ,. 3 G=1 J•1 fLUX: 4,4073824•002 ,. 4 G•1 J=l fLUX: 4.4073824•002 
I• 5 G•1 J=1 fLUX: 4,4073824•002 ,. 6 G=1 J•1 fLUX• 4.4073824•002 
I• 7 G•1 J•1 fLUX: 4. 4073824•.002 
I• 8 G•1 J•1 fLUX= 4,4073824•002 ,. 9 G•1 J•1 fLUX: 4,4073824•002 
I• 10 G=1 J•1 FLUX: 4,4073824•002 ,. 11 G•1 J•1 fLUX: 4,4073824·002 
I • 12 G•1 J=1 fLUX: 4,4073824•002 
I• 13 G•1 J•1 FLUX: 2,2036Y12•002 ,. 14 G•1 J•1 FLUX: 2.2036912•002 
I• 15 G•1 J=1 fLUX: 2,2036Y1~·002 ,. 16 G=1 J=1 FLUX: 4,4073824•003 ,. 17 G=1 J•1 FLUX: 4,4073824•003 ,. 18 G=1 J=1 fLUX: 4,4073824•003 
I• 19 G=1 J•1 FLUX• 4,4073824•003 
I• 20 G=1 J=1 FLUX: 4.4073824•003 
I • 21 G=1 J•1 FLUX: 4,4073824•003 
I• 22 G=1 J•l fLUX: 4,4073824•003 
I• 23 G•l J•l fLUX: 4,4073824•003 ,. 24 G•1 J•1 FLUX: 4,4073824•003 
I• 25 G=1 J•1 fLUX= 4,4073824•003 ,. 26 G•l J=l fLUX: 4,4073824•003 ,. 27 G=1 J•1 fLUX: 4,4073824•003 

CANOI020 HAS COPiED FL.UX fROM LUN 49 ONTO LUN 48 

!MAXiN= 27 JMAXIN• 20 IMAXOUT• 27 JMAXOUT= 20 

CANDI02D IS PREPARING X SECTIONS ONLY UN LUN 48 
,_. 
1.» ....., 
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4 . Sample Problem 4 

a. Description 

( l) Problem Type 

Source calculation with Chebyshev acceleration and 

!1 = 1/ 0.9 . 

(2) Configuration 

(a) Geometry 

re (quarter circle) 

(b) Region Definition 

The reactor consists of 18 regions as follows: 

Region No. 1 : Internal thermal column (water) . 

Region No. 2 · Stainless steel shroud. 

Regions No. 3-11: Fuel regions composed of enriched 
uranium, stainless steel, and water. 

Region No. 12 : Control -r od region composed of zirco­
nium and water. 

Regions No. 13-15: Reflector composed of beryllium, 
aluminum, and water. 

Regi on No. 16: Outer reflector composed of aluminum 
and water. 

Region No. 17 : Iron vessel wall. 

Region No. 18: Water . 

(c) Mesh Definition 

r direction: 33 points. 

e direction: three points. 

Buckling (B 2
) = 0.052360. 

(d) Boundary Conditions 

Left: ¢' = 0 . 

Right : ¢ = 0. 



Bottom: ¢ 1 = 0 . 

Top: ¢' = 0 . 

(e) Source 

Neutron source density in region 15 : 1 . 0. 

(f) Number of Energy Groups: 16 . 

(3) Convergence Criterion 

Sum of flux difference = 10- 5
. 
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b. Output Listing 

PROB, NO, 

GEOMETR~ 

TYPE 

5,00000+000 2DCANDID SOURCE CALC( W/ACC ), RT, 1 6 GROUPS, 33 X 3 MES~ 

REACTO~ GeOMETRY 

20 • RO 0,0000+000 

REGION NO, L.ErT BDR~. 

1 o.oooo•ooo 
2 6o6290+000 
3 6.8310•000 
4 7.2028+000 
5 7.3818•000 
6 7,5578+000 
7 7,7277+000 
8 7,8951•000 
9 8, 0591+000 

10 2,3674•001 
11 2.3869+001 
12 2.4261+001 
13 2,5291+001 
14 3,0891+001 
15 4, 0291+001 
16 4,0491•001 
17 4,J091•001 
18 5,5791•001 
19 1.2309•002 
20 1o3452+002 

RIGHT 
BOUNt 

BOTTOM 
BOUND 

o.oooo•ooo 

REGION BOUNDARIES 

RIGHT BORY, BOTTOM BDRY. 

6,62~0•000 o.oooo•ooo 
6,8310+000 o.oooo•ooo 
7,2028+000 o.oooo•ooo 
7,3818+000 o.oooo•ooo 
7,5578+000 o.oooo•ooo 
7. 7277+000 o.oooo•ooo 
7,89~1•000 0,0000+000 
8, 0591+000 o.oooo•ooo 
2,3674•001 0,0000+000 
2,38f9+001 0,0000•000 
2, 4U1+001 0,0000+000 
2,52~1+001 o.oooo•ooo 
3, 08<;1+001 0,0000+000 
4,02<;1+001 0,0000+000 
4. 0491•001 0,0000+000 
4. 3091+001 0,0000+000 
5. 5791+001 0,0000+000 
1,2309+002 o.oooo•ooo 
1, H52+002 0,0000+000 
1,9548+002 0,0000+000 

TUP 
EOUNO 

PAGE NO , 

TUP BDHY. 

1.57 08• co . 
1.~708+ G C .. 
1.5708+ 0 0" 
1 .~ 708• C O v 
1.~708+ 00 . 
1.~708•0 0 . 
1,5708+ 00 -
1,5708• uo .. 
1,~708+ C O 

1.~708• 0u -
1,5708+ 0 0u 
1,57oa• oo .. 
1,5708+ 0 0 -
1,5708+ 00 . 
1.5708• 0 0 ·· 
1,5708+ 00 • 
1.5708+ 0 0 
1.5708+ JO 
1.5708• 0o .. 
1,5708+G O-



"ROB, NO, ,,00000+000 2DCANDID SOURCE CALC( W/ACC ), RTo 16 GROUPS, 33 X 3 MESH 

11ES~ tHINITION 

CONSTANT INTERVAL PER REGION MET~OD • X(R) DIRECTON 

X(R) i.EF'T NO, MESH X(R) RIGHT 

0,0000+000 2 6.6290+000 
6,6290+000 1 6o8310+000 
6,8310•000 2 7.2028+000 
7,2028+000 1 7.3818+000 
7,3818+000 1 7.5!178+000 
7,5578•000 1 7.7277+000 
7. 7277•000 1 7.8951~000 
7,8951•000 1 8·0591•ooo 
8,0591+000 3 2.367h001 
2,3674+001 1 2.3869+001 
2,3869+001 2 2 •• 261+001 
2 •• 261+001 1 2·5291+001 
2. 5291•001 1 3.0891+001 
3. 0891+0 01 2 •• 0291+001 

• 

PAGE NO, 



PROB, NO, 5,0QOOD+DOO 2DCANOID SOURCE CALC( W/ACC ), RT, 16 GROUPS, 33 X J MES~ PAG E NO, 6 

X(R) ~En NO, MESH X<Rl RIGHT 

4,0291•001 J 4.0491+001 
4,0491•001 2 4. 3091+0 01 
4,3091•001 1 5.5791•001 
5. 5791+001 4 1.2309+002 
1,2309+002 1 1oH52+002 
1,3452•002 2 1.9548+002 

!MAX • 33 

XIR) P~US DE~TA XIR) rRCM ~en TO RIGHT Of REACTOR 

MES~ NO, 1 2 3 4 5 6 7 8 9 10 
ABSCISSA 3, 314,+000 6,6290•000 6,BJ1o•ooo 7,0169•noo 7.2028•000 7,3818•000 7.5578+000 7,7277•00 0 /,8951+ 0( 0 8 , 0591+000 

11ESH NO, 11 12 13 14 15 16 17 18 19 20 
ABSCISSA 1,3264+001 1. 8469• 0 01 2,3674+001 2.3869•n01 2,4065+001 2.4 2 61•001 2 . 5291+001 3,0891+001 3.5~91• 0u 1 4,0291+001 

MESH NO, 21 22 23 24 25 26 27 28 29 30 
ABSCISSA 4,0358+001 4,0424+001 4,0491•001 4,1791•n01 4o3091+001 5,5791+001 7.2616+001 8,~441•001 1, 0627+ 00 2 1,2309+002 

M~~~~ NO, J1 32 33 
llC ~ CISSA 1,3452+002 1,6500+002 1,9!548•002 



PROS, NO, 5oDODDO+ODO 2DCANDID SOURCE CALC< W/ACC ), RT, 16 GROUPS, 33 X 3 MESH 

MESH ~Ef IN IT I ON 

CON5TANT INTERVAL PER REGION METHOD • YCZI DIRECTION 

YCZ) BOTTOM NO, MESH Y<Zl TOP 

0,0000+000 3 1·5708+000 
0,0000+000 3 1·5708+000 
0,0000+000 3 1·5708+000 
o,oooo•ooo 3 1·5708+000 
o.oooo•ooo 3 1·5708+000 
o,oooo•ooo J 1o5708+000 
0,0000+000 3 1·5708+000 
0,0000+000 3 1·5708+000 
o.oooo•ooo 3 1·5708+000 
0,0000+000 3 1·5708•000 
o.oooo•ooo 3 1.5708+000 
o,oooo•ooo 3 1·5708+000 
0,0000•000 3 1·5708+000 
0,0000+000 3 1·5708+000 
o.oooo•ooo 3 1·5708+0 0 0 
o.oooo•ooo 3 1o5708+000 
0,0000+000 3 1.5708+000 
0,0000+000 3 1·5708+000 
o,oooo•ooo 3 1·5708•000 
0,0000+000 3 1·5708+000 

JMAX • 3 

YCZI P~US DE~TA Y<ZI FRCM BOTTOM TO TOP Of REACTOR 

'I'(ZI MESH NO, 1 2 3 
ORDINATE 5,2360•001 1,0472+000 1,5708+000 

PAilE NO• 



PROS, NO, 5.00000•000 2DCA NDID SOURCE CALC! Wt•cc ), RT , 16 GROUPS , 33 X 3 MESH PAoF NQ . 8 
z 

MESH 
POINTS 

HEGIO~ MAP 
!RE GI ON NU MBE• BY MESH POINT) 

R ME SH FOI NTS 
5 6 9 1 0 11 12 1J 14 15 16 17 18 19 20 21 22 23 24 25 

•·•·••·••···•·•••·•·••·••·•••·••··•·•···•·······•···••········•··············•······•···•··•··•·•··•· 3 • 1• 2• 3 3• •• ~· 6• 7• 8• 9 9 9• 1 0• 11 11• 12• 13• 14 14• 15 15 1~· 16 16• 
• • 

1• 2• . . 
1o 2• 3 

• * • • 
3• 4• 5• 6• 7• 8 • 9 
• * • * • 

3• 4• 5• 6• 7• 8• 9 

• * • • 
9 9• 10• 11 11• 1 2• 13• 14 14• 1~ 15 15• 16 16• 2 

* • • • 
9 9• 10• 11 11• 12• 13• 14 14• 15 15 1~· 16 16• 

·•··•·•••·•••••••••·•••••••••···•·•••·•·•·•·•··•••·••••·•····••·•···•·······•···········•·········••· 2 3 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
R MESH POINTS 

PROS, NO, 5,00000+000 20CANDIO SOURCE CALC! W/ACC ), RT, 16 GROUPS, 33 X 3 MESH 
REGIO~ MAP 

PAG E NO. 9 z 
MESH 

POINTS 
26 27 2R 29 3o 31 32 33 ....•..•....•.........•..••..•••• 

3• 17• 18 18 18 18• 19• 20 20• 
• • • • 

2• 17• 1ij 18 18 18• 19• 20 20• 
• • • • 

1• 17• 18 18 18 18• 19• 20 20• 

································• 26 21 28 29 30 31 32 33 

3 

2 

1 

(REGION NUM~E~ ij y MESH POINT) 
R MESH FOINTS 

R MESH POINTS 

z 
MI:SH 

PUINTS 

z 
MESH 
P~INTS 



PH08. NO. ~.OOOOO•OOO 20CANO!O SOURCE CALC< W/ACC l, RTo 16 ~RnUPS, 33 X 3 MOSH PAGE NQ, 143 

ITERATION HISTORY 
IATION K·F.FtECTIV~ K•LOWFR K•UPPER CHANGE I~ P~l ~lr.M4 ALPHA ERRLAM 

1 1.1111111•o0n !,9o2o2A6·oo4 ~.t75325o+oot 1o01803•3•oon 1 .oooooo o•ooo 1.ooonono•ooo 3,1753051•001 
. 0,054 

2 1,1111111•000 5,6o645R6-004 ~.~552273+ooo 4,6?o2o40•001 1,oooooon•ooo 1.ooonono•ooo !,3546576•ooo 
3 t.1111111•boo 8,936oo64•003 t,7115041+ooo 2,2663113•001 1 ,ooooooo•oon 1.ononooo•ooo t.7o25672+ooo 
4 1.1111111•ooo 7,144?631•002 1,4046963•ooo 1,59978~~·001 i,ooooooo•ooo 1,ooooooo•ooo 1,3272536•ooo 
5 1.1111111•ooo 6,~717976-oot t,?997538•ooo 1,46766•1•001 1.ooooooo•ooo 1.ononono•ooo 6,12574oo-oo1 
6 1,1111111•ooo 8,2964448·061 1,22961Jo+ooo 1,4355?~•-oo1 1 ,ooooooo•ooo 1.ooonooo•ooo 3,9996B56-oo1 
1 1,1111111•ooo 9,096~3B5·oo1 1,18239B5•ooo 1,4171337•001 1 ,ooooooo•ooo 1.ooonono•ooo !,7276460•oo1 
8 t,1111111+ooo 9,1n73o17·o6t 1,t505645+ooo 1,4249271•001 o,A718B17•001 1.0171065+000 ~.39B343o-oo1 
9 1,1111111•ooo 9,1226405-oot 1,127639o•ooo 1,61973'0•001 o,a718B17•00t 1,1~9n032•ooo 2,1537491-oo1 

10 1,1111111+000 9,142oo26·001 1,10R3307•ooo 2,1583471•001 o,R718B17•001 1,576A954+000 1,9404048-oo1 
11 1,1111111+000 9,172A440•001 1,0895339•ooo 3,5566303•001 o,~718B17•001 2,64003n9•000 1,7224950-oo1 
12 1,1111111+000 9,l~UA412•001 1,0821272•000 8,3332809e001 o,R718A17•001 6,3530592+000 1,5904303-oo1 
13 1.1111111•ooo 9,4545779-od1 t,o466844•ooo 4,1643A48+oon o,~718A17•001 3,374A8~3•001 1,0122657-oo1 

6,61~8020•001 2,0839379•000 1,379317?+000 8,4557880•001 1,409298o - oo1 1,0o9o471+000 o,9209798.001 
14 1,1111111+000 8,6961200•001 t,2782064+0o1 9,3797272•002 o,A718817•001 1,onono~o•ooo t,1912452+oo1 
15 1.1111111+000 9,4713278•001 ~.~901359+002 9 0 4047574•002 o,~718817•001 1oOOonono•OOO 3,2896646+002 
16 t,t111111+00o 9,~217480•001 ~,R6655J4•oot 8,8281n73• 002 o,A718817•001 1.ooonono+ooo 5,7683359+oo1 
17 1,1111111+000 9,ij2ij~259•001 2,47R7B18+oot 8,66278o6.oo2 o,A718817•001 1,ooonooo•ooo !,3804955+001 
te t ,1111111+00o 9,8349787-oot 2,o7~6244+ooo 8,5613373• 00 2 o,8718817•001 1,ooonono•ooo 1,0951265+ooo 
t9 1.1111111+000 9,ij40o696·oot 1,497889o+ooo 8,47328S9•002 o,R7t8817•001 1,ooonono•ooo 5,1388199-oo1 
20 1.1111t11+ooo 9,d43A364•001 t.~14031o+ooo 8,38935~7.oo2 o,A718817•001 1.ooonooo•ooo 3,2964735-oo1 
21 1,1111111+000 9,B•6A547-0o1 1,22480J3+ooo 8,3o75702ao02 o,A718817•001 1.ooonono•ooo ~.4o11785·oo1 
22 1.1111111•ooo 9,ij494A73-001 1,t725807•ooo 8,2273974•002 o,A718817•001 1.ooonono•ooo 1,8763193.oo1 
23 1,1111111+000 9,~514660·0d1 1,1417565+000 8 1 2A8n5n5o002 o,920979A•001 1.0t7193t+OOO 1,566o991·oo1 
2 4 1.1111111•ooo 9,85J2628 -0o1 t,1200422•ooo 9,44128•8•002 o,o2o979A•001 1,16908~6+000 1,3471592-oo1 
25 1,1111111+000 9,ij551346·001 1,1026466+000 1,2619849•001 o,o2o979~•001 1,56143,9+000 1,1713315·001 
26 1,1111111+000 9,d560458•00t 1,n8568~o•ooo 2,09307 07•001 o,o2o979A•001 2,662~614+000 9,9990386-oo2 
27 1,1111111+000 9,8~~5416•001 1,0654040~00 5,00297 06•001 0,920979A•001 6,5277813+000 7,9549841•002 
28 1,1111111•ooo 9,~56~324-oot 1,03737~1+ooo 2,90166~S•oon o,o2o979~•00l 4,031~20a•001 ~.1721A57-oo2 
29 1,1111111+000 9,721o734•001 1,0091386+000 4 0 59608A4.o02 o,o2o979A•001 1,ononono+OOO 3,7o31253·oo2 
~o 1 .1 111111•ooo 9,727Aoo8-oo1 1,oo877J5•ooo 4,54989?8•002 o,o2o979A•001 1,ooonooo•ooo 3,5992495-oo2 
31 1,1111111+000 9,1~4~539·001 1,o084304+ooo 4,5Q4t4•3•002 o,o2o979A•001 1.ooonono•ooo 3,4994972-oo2 
32 1,1111111•000 9,7407545•00\ 1,n081076+ooo 4,5355247.oo2 o,o2o979~•001 1.01719,1•000 3,4o32156-oo2 
33 1,1111111+000 9,7471402•001 t,oo779B5•ooo 5,1634303•002 o,92o979A•OOl 1,1690866+000 S,3o8451~·oo2 
34 1 ,11 11111+000 9,J~4na6o-oo1 1,oo74642+ooo 6,8970440•002 o,o2o979~·oo1 1,5R1•3?9•ooo 3,2o55625·oo2 



...... 
,j:. 

~N EHROR ~~s ENC OUN TER En IN SUBR OU T! NF KF;FF"CALC H STATEMENT NUMBER ~9 2 "' 
TIMF ~XCEEDF.O 

I• 1 G•l J•l FLUX. A,4982~~~·004 

I= 2 G=l J=1 FLUX• t, 21329~~-o 03 
I= 3 G•l J=1 FLUX= 1.7~65989.003 

I • 4 G•l J•1 FLUX= t.~J6<~A~·003 

I= 5 G•l J•1 FLU X• 1o899~976•003 

I= 6 G•1 J•1 FLUX= 1·9~51M7•00~ 

I• 7 G•l J•1 FLUX• t ,912<67~.oo3 

I• 8 G•1 J•1 FLUX• to9815773•003 
I= 9 G•1 J•i FLUX= t,913dJ1n.oo3 
I= 10 G•1 J•l fLUX• 1,9500l.25o003 
I = 11 G•1 J•1 FLUX• 1,5179214•003 
I= 12 G=l J=1 fLUX• ?.o501H9J9o003 
I• 13 G•l J•1 FLUX• ~.~l351~~·003 
I• 14 G•l J•1 FLUX• 8,~3072~6•003 

I • t5 G•l J•1 FLUX• e,659H9H8·003 
I• 16 G•1 J•1 FLUX• 8,~42H0~1·003 

I • 17 G•l J•1 FLUX. 7,63463114.003 
I• 18 G•1 J•i FLUX• ~.9402 J 3~·003 

I• 19 G•1 J•i FLUX• 1,2860468•002 
I• 20 G•1 J•1 fLUX• 5o2:ii794/3o002 
I• 21 !l•1 J•1 FLUX• 1o J 782J6~·001 
I• 22 G•1 J•1 FLUX• 1o3851501•001 
I• 23 G•1 J•1 FLUX: t ,3150601•001 
I• 24 G•1 J•1 FLUX• 1,0876?.9~·001 

I• 25 G•l J•1 FLUX• 7 1 R88257?•002 
I• 26 G•1 J•1 FLUX. 5,5910969.003 
I• 27 G•l J•1 FLUX• 1o 7944309•004 
I• 28 G•1 J•1 FLUX• ~.92658!>~.006 

I• 29 G•l J•1 F"LUX• 2,7270039·007 
I• 30 G•1 J•t F"LUX• t.1D24~7o.OOA 

I• 31 G•l J•1 fLUX• 9,3650R2no010 
I• 32 G•l J•l FLUX• 1,1890924·011 
I• 33 G•1 J•1 F"LUX. 1o4U9J3~•013 

C4Nni020 HAS COPIED flUX FROM LUN 3 nNTO LUN 48 



'MAXIN• 33 JMAXJN• 3 IMAXDUT• 33 JMAXOUT= 3 
1 G•1 J•1 ~LUX• 2,598~63 .. 003 
2 G•1 J•1 rLUX• 2 0 59A4A34•003 
3 G•1 J•1 fLUX• 2, 5984~Jh 0 03 
4 G•l J•1 fLUX• ,.,5984 6 J4•003 
5 G•1 J•1 FLUX• 2,5984~34•003 
6 G•1 J•1 fLUX. 2o5984634•003 
7 G•l J•1 rLUX• 2,5984~J4•003 
8 G•1 J=1 fLUX• ~.59846J4.003 
9 G•1 J•1 ~LUX• ~,598~6J4o003 

10 G•1 J•1 fLUX• 2,5984634·003 >. 11 G•1 J•1 fLUX• 2o5984~34•003 
:· 12 G•1 J•1 fLUX• 2.~984634.003 
I • 13 G•1 J•1 fLUX. 2,5984634-003 
I • 14 G•1 J•1 rLUXa 2 1 5984634o003 
I• 15 G•1 J•1 FLUX• 2.~984634•003 
I• 16 G•1 J•1 F'LUX• 2,5984634·003 
I• 17 G•1 J•1 fLUX• 2,~984634.003 
I• 18 G•1 J=i rLUX• 2,59846J4.003 
I• 19 G•1 J•1 fLUX• 2o59A4634o003 
I• 20 G•1 J•i fLUX• 2 1 51184634•003 
I• 21 G•1 J•1 fLUX• 2,5984634.003 
I• 22 G•1 J•1 rL.UX• 2.~98~634•003 
I• 23 G•1 J•i fLUX. 2,5984634.003 
I• 24 G•1 J•1 fL.UX• 2,5984634•003 
I• 25 G•1 J•1 fLUX. 2o5984634•003 
I• 26 G•1 J•1 fLUX• 2. ~984634. 0 03 
I• 27 G•1 J•1 fLUX. 2,5984634•003 
I• 28 G•1 J•1 rLUXc 2. 5984634.0 03 
I• 29 G•1 J•1 rLUX: 2,5984634•003 
I• 30 G•1 J•1 fLUX• 2 1 5984634w003 
I• 31 G•1 J•1 F'LUX• 2o5984~34•003 
I• 32 G•1 J•1 rLUX. 2,5984634•003 
I= 33 G•1 J•1 fLUX• 2o5984~34o003 

CANDID2n ~AS COPIED fLUx rROM LUN 49 ONTO LUN 48 

!MAXIN• 33 JMAXIN• 3 J HAXUUT• 33 JMAXOUT= 3 



PROS, NO, 5oOOOOO+OOO 2DCANUID SOURCE CALC< W/ACC ), RT, 16 GROUPS• 33 X 3 MESH PAGE NQ. 143 

ITERATION HISTORY 
ITERATION K·EFFECTIVE 

1 1.1111111+000 
10,017 

2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
H 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
H 
35 
36 
37 
38 
39 

1o1111111+000 
1,1111111+000 
1,1111111+000 
1o1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1o1111111+000 
1ol111111+000 
1o1111111+000 
1o1111111+000 
1.1111111+000 
1,1111111+000 
1 ,1111111+000 
1,1111111+000 
1.1111111•000 
1.1111111+000 
1o1l1111h000 
1.1111111+000 
1o1l11111+000 
1.1111111+000 
1o1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1,1111111+000 
1.1111111+000 
1,1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1o1111111+000 
1o11111l1+000 
1.1111111+000 
1o1111111+000 
1.1111111+000 
1.1111111+000 

K·L.OoER 
9,7633566-001 

9,769nto8·0o1 
9, 7745727•001 
9,7800369-001 
9,7853971-001 
9,7906479-001 
9,7958747•001 
9,8017631•001 
9,8095534•001 
9,8223668•001 
9,8421246-001 
9 , 8583967-001 
9,8620101-001 
9,8655950-001 
9,8691462·001 
9,8727179•001 
9,8767770•001 
9,8821878•001 
9, 8911357•001 
9,9120467·001 
9,8816790-001 
9,8856446•001 
9,8894823•001 
9, 8931933-001 
9,8968409·001 
9,9008941•001 
9,9061629•001 
9,9145889·001 
9,9336160-001 
9,9219812•001 
9,92H977·001 
9. 9273568•001 
9. 9299505·001 
9,9325223·001 
9,9354027-001 
9,9391757·001 
9,9445682-001 
9,9554552-001 
9,9697750•001 

K•UPPER 
1,0070435+ 000 

1.0067996+000 
1,0065689+ 000 
1,0063506+000 
1,0061438+ 000 
1.0059476+000 
1,005758 3+000 
1,0055519+000 
1.0052899+000 
1.0048856+ 000 
1.0043 076+000 
1o 0119 824+000 
1,0107151+000 
1.0095586+ 000 
1,0085 009+ 0 00 
1,0075150+ 000 
1,0064 769+000 
1,0052094+000 
1,0033516+ 000 
1,0020708+000 
1,0051777+000 
1.0047478+000 
1,0043 358+ 000 
1.0039415+000 
1,0035579+000 
1,0031371+000 
1,0025 99 7+00 0 
1.0017649+ 000 
1,0009942+000 
1. 0034365+000 
1,0031416+000 
1,0028669+000 
1.0026105+ 000 
1.0023669+000 
1.0021057+000 
1.0017803+ 000 
1. 0012907+000 
1,000470 2 +000 
1. 0028686+000 

C~ANGE IN PHI 
4.2917630·00 2 

4,2464860•002 
4.2055924·00 2 
4,16J0987•002 
~.1210011•002 
4.1492726•002 
4.7217659·002 
6,3008262•002 
1. 0413691•001 
2.463117~·001 
1.32J1098•000 
2.2323329•00 2 
2,2062398•002 
2.164~032•002 
2.1976623·002 
2.~99~006·002 
3,3326081·00 2 
5.5020761-00 2 
1. 2990396•001 
6,9463547•001 
1.1237386•002 
1.1110902•002 
1.0~65801•002 
1.1046384•00 2 
1.255603~·00 2 
1,6735137·002 
2.760859~·002 
6,5100099·00 2 
3,4b~6573·001 

5,4378816•003 
5.37~3546·003 
5,3115636·003 
5,3395455·003 
6,0665236•003 
8.080~036·003 
1.3321676·002 
3 ,1376770•0 02 
1,6675752•001 
2,5458970•003 

SIGMA 
1. OOOO OC O+O OO 

1,0000 00 0+000 
1. 0000 00 0+000 
1,0000 000 +0 00 
1,00000 00 +000 
9,698879 2-0 01 
9,698879 2-001 
9,898879 2-0 01 
9,8988792-001 
9,6986792·0 01 
9,89 08792·0 01 
9,8966792-001 
9,6968792•001 
9,8986792•001 
9,8966792-0 01 
9,6988792-001 
9,6988792·001 
9,8968792-001 
9,6988792-001 
9,8988792•001 
9,6988792·0 01 
9,8988792-0 01 
9,6986792·001 
9,8988792-001 
9,8988792·001 
9. 6966 79 2-0 01 
9,8986792·001 
9,8968792•001 
9,6986792·0 01 
9,8988792·0C1 
9,8986792·001 
9,8988792·001 
9,8988792•001 
9,8986792·0 01 
9,8988792·001 
9,8968792·001 
9,8968792·001 
9,6988792•001 
9,8968792•001 

ALPHA 
1.oco o : oo• c u 

1.ouo o ~ o c • : o. 
1.ocou : oo• ; G 
1 . oco o : oo• 3D 
1.0COO : Oo +. : 
1 · 0171541+ 0 0 
1·1f9~438+ CG 
1.5i93872+ JO , 
2.6~26357+ JC . 
6.448J759+ ~0 

3.7[6ij773+ ~0 1 
1.oco o : oo• oo . 
1.0COO .OO +GO 
1.oc ou . oo• ;o. 
1.0171541+ 00 . 
1.1f 9~438+ 0 c 
1 . 5i9J67 2+ 0U -
2.6~ 26357 + 00 . 
6.4483759+ ~0· 
3.7(66773+ : C1 
1.oc oo : oo • •o· 
1.oco o: oo• oc . 
1.ocoo : oo • ;; c 
1· 01 71 541+ 0 0 
1.1f9~438+ G C . 

t.5i93872• uC -
2·6~2B357+ 0o . 
6.~483759+ uJ .. 
3. 7G66773+ .C 1 
1. ocoo : oo• oc . 
1. ocou : oo• oo . 
1.oco o : oo• oa. 
1.0171541+ ~C -
1·1f9!>436+ 00. 
1·5i9387 2 • oo . 
2·6~26357+ 00 
6.~483759+ 0~ 
3.7C66773+ ;.) Gl 
1.0COO J OO+O G• 

ERR LAM 
3, 07~7613 -00 2 

2,9898517-002 
2,9111673-002 
2,8346915-002 
2,76 o ~0~6-00 2 
2 .6882833-002 
2.617 , 843·002 
2 ,53 75632·002 
2 ,4334572-00 2 
2 . 2648892·002 
2.0095105·002 
2.6142706-002 
2,451 4059- 002 
2.2999124-002 
2. 1586281-00 2 
2,02~3232-002 
1,8799213-002 
1.699 . 603-002 
1.4238068·00 2 
1. 0866081-002 
1 . 7 0. 9804-00 2 
1.6183320-00 2 
1.5387563-002 
1.4622140'· 002 
1,3873835 -00 2 
1.3 047739-00 2 
1.1983426-002 
1, 03 05961·002 
7,6325967-003 
1.1238348-002 
1.0671817-002 
1,0131219-002 
9. 6154342·0 03 
9.1146978-003 
8.5654491-003 
7,6626821·003 
6,8339050-003 
~.9247063·003 
5,6912968-003 



· v ERROR WAS ENCOUNTERED IN SUBROUTINE 
!ME HCEEOED 

KEFFCA~C AT STAT~MENT NUMBER 692 

1 G•1 J•1 F~ux. 3,1616556•004 
2 G•1 J•1 F~ux. 4,5423551•004 
3 G•1 J•1 n.ux. 6,5871H5•004 
4 G•1 J•1 F~ux. 6.9780257•004 
5 G•1 J•1 f"L.UXo 7,3223929•004 
6 0•1 J•1 nux. 7,6566513•004 
7 G•l J•1 FL.UXo 7,9767686•004 
8 G•l J•1 FlUX. 8,2844628•004 
9 G•1 J•1 FlUX. 8,5796261•004 

• to G•1 J•1 FL,UX. 8,8638726·004 
l o 11 G•1 J•1 F~ux. 1.2891480•003 

12 G•1 J•1 F~ux. 3,0260230•003 
13 G•1 J•1 r~ux. 7,4H2101·003 
14 G•1 J•1 F~ux. 1.1416284•002 

~ . 15 G•t J•1 FlUX. 1.1447993•002 
I• 16 G•t J•l FLUX. 1.1254572•002 
I• 17 G•1 J•1 FLUX. 9.9862737•003 
I• 18 G•1 J•1 F~ux. 4,5816223•003 
I• 19 Got J•1 FLUX. 1.3505362•002 
I• 20 G•t J•1 FLUX. 5,4520700•002 
I• 21 G•1 J•1 FlUX• 1,4357860•001 
I• 22 G•1 J•1 F~ux. 1,4426423•001 
I• 23 G•1 J•l FLUX. 1. 4314772•001 
I• 24 G•l J•1 FLUX. 1.1325241•001 
I• 25 Get J•1 FlUX. 8,1306272•002 
I• 26 0•1 J•1 FlUX. 5,8219381•003 
I• 27 G•1 J•1 FlUX• 1,8685208•004 
I• 28 G•l J•1 f"L,UX. 7,2125865·006 
I• 29 0•1 J•1 nux. 2,8396069•007 
I• 30 Go1 J•l FL,UX. 1,1479830•008 
I• 31 G•l J•1 nux. 9, 7518121•010 
I• 32 G•l J•1 nux. 1.2381960•011 
I• 33 G•l J•1 FlUX. 1.H02394•013 

CANDI02D ~AS COPIED FLUX FROM ~UN 4? ONTO LUN 48 



..... 
"' 

I MAXIN• 33 JHAXIN• 3 IMAXOUT• 33 JMAXOUT= 3 0 

I• 1 G•1 J•1 fLUX: 2,598HH•003 
I• 2 G•1 J•1 fLUX• 2,59846H•003 
I• 3 G•l J•l fLUX• 2,5984634•003 
I• 4 G•l J•l fLUX. 2,5984634•003 
I• 5 G=1 J•l fLUX• 2 ,598H34•003 
I• 6 G=1 J•1 fLUXa 2.5984634•003 
I• 7 G•1 J•1 fLUX. 2,5984634•003 
I• 6 G•1 J•1 fLUX. 2,5984634•003 
I• 9 G•l J•l fLUX. 2.5984634·003 
I• 10 G•1 J•l fLUX. 2,5984634·003 
I• 11 G•l J•l FLUX. 2.5984634•003 
I= 12 G•1 J•1 FLUX. 2,5984634•003 
I• 1J G•l J•1 FLUXc 2,5984634•003 
I• 14 G•l J•1 fLUX. 2,5984634·003 
I• 15 Gzl J•l fLUX• 2,5984634·003 
I• 16 G•1 J•1 fLUX• 2.5984634•003 
I• 17 G•1 J•l fLUX. 2,5984634•003 
I• 18 G•1 J•1 fLUX. 2,5984634•003 
I• 19 Gzl J•l fLUX• 2,5984634·003 
I• 20 G•1 J•l FLUX. 2.5984634·003 
I• 21 G•l J•l fLUX• 2,5984634•003 
I• 22 Gal J•l nux. 2,5984634•003 
I• 23 G•l J•l fLUX• 2,5984634•003 
I• 24 G•l J•l fLUX. 2,5984634•003 
I• 25 G•l J•l fLUX• 2,5984634•003 
I• 26 G•l J•l fLUX• 2,5984634•003 
I• 27 Gal J•1 fLUX. 2,5984634•003 
I• 28 G•l J•1 fLUX. 2,5984634•003 
I• 29 Gol J•1 fLUX. 2,5984634·003 
I• 30 G•l J•1 fLUX• 2,5984634•003 
I• 31 Gol J•l fLUX. 2,5984634•003 
I• 32 G•l J•l fLUX• 2,5984634•003 
r • 33 G•l J•l nux. 2,!1984634•003 

; ANDI02D I< AS COPIED fLUX fROM LUN 49 ONTO LUN 48 

I MAXIN• 33 JMAXIN• 3 IMUOUT• 33 JM.UOUT• 3 



P'IOS, NO, 5.00000+000 2DCANDIO SOURCE CALC< W/ACC ), RT, 16 GROUPS. 33 X 3 MESH PAGE NO. 143 

I TERA T I OJII IU.S!OR-Y---
IATION K•ErrECTIVE K·~OWER K•UPPER 

1 1.1111111+000 9.9710296•001 1,0026975+000 
9,981 

CkANGE IN PHI 
2,5154339•003 

SIGMA 
1,0000000+000 

ALPHA 
1.0000 000+ 00 0 

ERRI.AI1 
5,5944869-003 

2 t.111l111+000 9,9721976•001 1,0025326+000 2,4853205•003 1,ooooooo•ooo 1.oooo o oo•oo o 5,3128525·003 
3 1·1111111+000 9,9733158•001 1.0023747•000 2.4555556•003 1.ooooooo•ooo 1.oooo u oo•o oo 5,0431601·003 
4 1·1~1~-~·~00--~.97438~~~01~1--~1rlo~0~0~2~2~2~3b6~·un~ouo--2~.••;2~6~'~3~9~3~·~0~0~3L-~l~nuo~n~o~n~o~n~·~n~o~n--~1~0anaouoannao~·~nwnwn~~·~zuac5u•ul~5~9~-~o~o~3L-__ _ 
5 1•1111111+000 9,9753996•001 1.0020791+000 2,3970677•003 1.0000000+000 1o0000 000• 00 v 4,5391230·003 
6 1o111111\+000 9,9763702•001 1o0019409+000 2,4088864•003 9,8801733•001 1•0171211+00 0 4,3038653•003 
7 1.111~~11~0- 9 . ~~J3121 ~~~1.DD!8066•"00 2,73522z2~o~-~o~o~3--o~.8~8~0~J~7~3~3~-~o~ou1~~1~~~f~9~1b6~942~·~ouo~o--~•~oL75~3~9~9~2~-~own~3L_ __ _ 
8 1o1111111+000 9,9783445•001 1o0016594+000 3,6391227•003 9,8801733•001 1,,776599+00 L 3,8249751•003 
9 1·1111111+000 9,9796637•001 1.0014716+000 5,9846926•003 9,8801733·001 2.6445757+00 0 3.5052630•003 

1 o - 1 • 11 ~H4 ~o 9-0--9-~9 8174c8-4-a40 l.--l,....llO~Dctl41-i6.00.55 .. +.U"~O .uo --~1....3-3 O!LA~5!L6~J~11,..•~0).jQ).<?/.-...l9!..,..!8LE8U:OLl1..17~3~3"'·-llO-ll0-11--46~3f-P 2-2 tL6 6tL11.22c•'"-OilJOilJOL...;3WOlJO!lA~61.16U8113u·o..C"I1"~3L_ __ _ 
11 1.1111111•ooo 9,986o986·001 t.ooo6622•ooo z.o213880•002 9,8801733·001 3.4703412• 00 1 2,0523857·003 
12 1.1111111•ooo 9,983o579•0o1 1 . 0003507•000 1.1791858·003 9,8801733·001 1.oooo ooo•o oo 2,0449494-003 
13 -1~111~-~o9--------9-.-»~~o.1--1.000J173•"00 ~7682-00' o,88"1733·00I 1 onoo noo• noo • 9562945·003 
14 1·l111111•noo 9,9841525•001 1.ooo2859•ooo 1.1505259•003 9,8801733-001 1.oooo ooo•oo o 1.87 06935-oo3 
15 1·1111111•000 9,9846832•001 1.0002565+000 1.1559151•003 9,8801733•001 1·0171211+0 00 1,7881408·003 
16 1·14-~1~~~~~52~1~0~·~0~~~1--~1~0~0~92222~1~3•~o~o~o~~1~.~3~1~2W1U8~5~1~·~0~0~3~~o~8~8.U0~1L7~3~3~·ao~o1~~1~1~· 6~9~lu6~9~2~·uouounL-~1~7~0U7~1~9~3~o~-~o~n~3 ____ _ 
17 1·1111111+000 9.9858033•001 1.0001979+000 1,7453262•003 9,8801733•001 1·5776599+00 0 1.6175935·003 
18 1.1111111+000 9,9865798•001 1.0001599+000 2,8691731•003 9,8801733-001 2.6445757• 00 0 1,5019068-003 
H1 --i-o111~~----.11.987821l0•091 1o009191l3+ 0 00 6 7006828•003 9 8801733-001 6 lP26612• 0o n 1,3263957.003 
20 1·1111111+000 9,9906317•001 1.0001008+000 3,3586550•002 9,8801733•001 3.4703412+ 00 1 1,0375962-003 
21 1.1111111•ooo 9,996o4o4•0o1 1.ooo4242+000 5.5650581•004 9.8801733-oot 1.oooo o oo•o o o 8,2018253-004 

- 22 1~~~e~9,996t894-001 t.oooa912·ooo §,41158999 oo4 11 88017~J-D01 1 oooo ooo•o oo 7,722511P-oo• 
23 1.1111111•ooo 9.9963313-001 1.ooo3601+0oo 5,4277242•004 9.8801733·0o1 1.oooo ooo• oo o 7,2693973-004 
24 1·1111111+000 9,9964661•001 1.0003308+000 5,4522171•004 9,8801733·001 1·0171211+0 0 L 6,8418423•004 



\.11 

AN ERROR W~S ENCOUNTERE D IN SUBROU T! NE HFf"CALC Al STATEMtNl NUMBER 692 N 

TIME EXCEEUF.U 
I• 1 G• l J•l FL.UX = 3, ol487365•004 ,. 2 Gal J•l FLUX= 4.J~24l39•0U4 

I• 3 G•l J•1 FLUX. 6,3590147·004 
I• 4 G•l J•l FLUX: 6.7402481·004 
I• 5 Gal J•1 fLUX: 7,0799144•004 
I• 6 Gal J•l FLUX• 7,4131780•004 
I• 7 G•l J•1 FLUX: 7,7359661·004 
I• 8 Gal J•1 fLUX= 8,0496992·004 

I• 9 G•l J•1 fLUX• 8.3540131·004 
I• 10 G•l J•1 FLUX: 6.6502767·004 

I• 11 G•l J•1 fLUX: 1,2847737•003 
I• 12 G•l J•1 fLUX. 3,0405397•003 
I• 13 G•l J•1 fLUX: 7. 4902914•003 
I• 14 Gol J•1 FLUX: 1.1496606·002 
I• 15 G•1 J .. 1 ft.V)C.to 1.....1»01;<47•002 
I• 16 Gal J•l fLUX: 1.133H90•002 
I• 17 Gol J•l fLUX: 1. 0055524·002 
I• 18 fOol J•1 FLUX. 4.-5~79689•003 

I• 19 Gol J•1 fLUX• 1. 3509956•0 02 
I• 20 Gal J•1 FLUX• 5,4527890·002 
I• 21 G•1 J•l n .ux. 1 ~359!196•001 
I• 22 G•l J•1 fLUX• 1.4428157·001 
I• 23 G•1 J•l fLUX• 1.4316473•001 
I• 24 Qo1 J•l FLUX• 1.1321159,·001 
I• 25 Gol J•l FLUX: 8,131!5994•002 
I• 26 G•1 J•1 FLUX• 5.8226343·003 
I• 27 Gol J•l fLUX• 1,11667442•004 
I• 28 u•l J•l fLUX: 7,2134490•006 

I• 29 G•l J•l fLUX• 2,H399465•007 

I• 30 li•l J•1 FLUX• 1.1481203•008 

•• 31 Gol J•1 FLUb 9,7529784•010 

• 32 G•1 J•i ft.V)C.to 1-.-238+«~~ 

• 33 0•1 J•1 fLUX• 1,4704153•013 

ANDU2D WAS C~ ~ ~ I.\UII 3 ~!.UN 4-ll 



~AX IN• J3 
1 Gol 
2 Gel 
3 G•l 
4 G•l 
5 G•l 
6 u=l 
7 G:l 
a G=l 
9 G=l 

10 G•l 

'· . 11 (,ol 
12 G=l 

:. 13 G•l 
J. 14 G•l 
1• 15 G•l 
I • 16 G•l 
I• 17 G•l 
I• 18 G•l 
I• 19 Gol 
I• 20 G•l 
I• 21 G•l 
I• 22 G•l 
I• 23 Gel 
I• 24 Gal 
I• 25 G•l 
I• 26 G•l 
I• 27 G•l 
I• 28 Gal 
I• 29 G•l 
I• 30 G•l 
I• 31 G•l 
I• 32 G•l 
I• 33 G•l 

CANDID2D HAS 

I MAXIN• 33 

JHAXTN• :I TMAXOUT• 
J•l fLUX• 2.~9R4634·01lJ 
J•l FLUX= 2.~984634•003 
J•l FLUX: 2.5904634•01)3 
J•l FLUX: 2 . 5964634•003 
J•l FLUX= 2.598•634·01)3 
J•l fLUX: 2 . 5984634-00.J 
J•l fLUX: 2,59~4634•0U3 

J•l fLUX: 2.~984634·003 
J•l FLuX: 2.~984634•003 
J•l FLUX: 2.5Y84634•003 
J•l FLUX: 2.~9H4634•003 
J=l FLUX: 2.59~4634•003 

J•l f'LUX: 2.?98'i634•0tlJ 
J•l fLUX= 2.5984634•003 
J=1 FLUX= 2.59&4634·003 
J•l FLUX• 2,5984634·0~3 
J•l FLUX: 2.5984634•003 
J•l FLUX= 2.~98•634•003 
J•l FLUX: 2.5984634·003 
J•l FLUX• 2.~9~4634·0~3 
J•l FLUX: 2,5984634•003 
J•l fLUX: 2,5984634•003 
J•l FLUX: 2.~984634·0~3 
J•l FLUX: 2.5984634·003 
J•1 FLUX: 2.~)984634•003 
J•l FLUX: 2,5984634•003 
J•l FLUX: 2,5984634-0UJ 
J•l FLUX: 2.5984634•003 
J•1 FLUX: 2,5984634·003 
J•l ' FLUX: 2.5984634•003 
J•l FLUX• 2.5984634•003 
J•l fLUX: 2,5984634•003 
J•1 FLUX: 2.5984634•003 

COPIED FLUX FROM LUN 

JMAX IN•-· 3 IMAXOUT• 

3J JHAXOUT: 

49 ONTO LUN 

33 J~X~+=-

3 

48 

~ 

U1 
w 
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5. Sample Problem 5 

a. Description 

( l) Problem Type 

Source calculation without Chebyshev acceleration and 
f.1 = 1/ 0. 9. 

(2) Configuration 

Same as Sample Problem 4. 

(3) Convergence Criteria 

Same as Sample Problem 4. 



b. Output Listing 

PHOB, NO, 6· 00000+000 2DCANDID SOURCE CALCCNO ACC J, RT, 16 GROUPS. 33 X 3 MESH PAGE NO. 143 

ITERATION HISTORY 
TERATION K• F. FFECT!VE 

1 1o111111l+OOO 
10,057 

2 
3 
4 
5 
6 
7 
8 
9 

10 
t1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

lo1lll111+0QO 
1 .1111111+00 0 
1·1111111+00 0 
1.\111111+00 0 
t.1111111+00 0 
1o111111l+OOO 
1o1111111+000 
1·1111111+000 
1o1111111+000 
1.1111111+000 
lo1111111+000 
\o111111l+OOO 
1o111111 1 +00 0 
1.1111111+000 
1o1111111+000 
1.1111111+000 
1.1111111+000 
1o1111111+000 
1.1111111+000 
1.\111111+~00 
1o111111 1+000 
1.1111111+000 
1·1111111+000 

~-LOWER 
1,9929286·0n4 

5,6964586•004 
8,9369064•00J 
7,7442631•00.1 
6.8717976•001 
8.2964448•00 1 
9,09633R5•00l. 
9.1ono17·0n1 
9.1223573•001 
9.1393720•001 
9 .1571605•001 
9.1755163•001 
9.1943764•001 
9.2136356•001 
9,2339759•001 
9,2548716•001 
9,276~857•001 
9,2991688•001 
9.3226568•001 
9,3470683•001 
9,3724030•001 
9,3986392•001 
9.4257334•001 
9.4536185•001 

K• UPPER 
3.1753250+001 

2.3552273+000 
1. 7115041+000 
1.4046 9 63 +0 00 
1. 2997538+000 
1.2296 13 0+000 
1.1823985+ 0 00 
1.1505645+000 
1.1279741+000 
1.1110622+000 
1.0979 018+ 0 00 
1.0813645+ 00 0 
1. 0787381+ 0 00 
1. 0715477+000 
1.0654641+000 
1,0602514+000 
1.0558805+000 
1,0529933+000 
1,0503774+000 
1,0479953+000 
1,04581 63•000 
1,0438151 +000 
1. 0419701+000 
1.0402633•000 

c• A"'GE IN PH I 
1,0180383+000 

4,6202040•001 
2 .2663113·001 
1.5997858•001 
1,4676681·001 
1. 4355254· 0 01 
1.4171337•001 
1.4009615·001 
1,3858227·001 
1.3713906•001 
1. 35 7 3243•0 01 
1,3436150•001 
1,3302733·001 
1,3172536•001 
1.3044925·001 
1.2919402•001 
1,2795657·001 
1.2673524•001 
1.2552914•001 
1,2433786·001 
1,2316110•001 
1.2199866•001 
1.2085030•001 
1.1971579•001 

SIGMA 
1,00000 00+000 

1,0000 00 0+0 00 
1, 0000 000 +000 
1.0000000+000 
1, 0000000+000 
1, 0000 000+000 
1,0000 0 00+000 
1,0000000+000 
1.0000000+000 
1. 0000 00 0+000 
1,0000 00 0+000 
1. 0000 00 0+000 
1. 0000000+000 
1, 0000000+000 
1. 0000000+000 
1. OOOOOOO+OCO 
1.0000000+000 
1. 0000 00 0+000 
1,0000000+0 00 
1. 0000000+000 
1.0000 00 0+0 00 
1,0000000+000 
1,0000000+0 00 
1.0000000•000 

AL~HA 

1.0C0 0 c OD+ 1o 

t.oooo : oo· ~: 
1.0000 .00 • j 0 
t.ocoo ; oo•coc 
1.ooo o: oo+oO 
t.O OOO :i OQ+ :J• 
1.oooo :; oo• ODo 
t.OOOO J OO+CO. 
1.0 00 0 " 00• :iD. 
1.oooo aoo• oo, 
1.0000 J OO• OO 
1.0CO OJ 0 0+00L 
1.0000 J OO+ CO. 
1.0000 COO+J0j 
1. oco o: oo•Jor. 
1.oooo ooo• Jou 
t.o ooo ooo• ooc 
1.oooo ooo• oOL 
1·0000 0 00+ 00. 
1.0000 0 00+ JOo 
t.oooo ooo• coc 
1.oooo ooo• ooo 
1.oooo ooo•ooc 
1.oooo ooo• OO G 

ERRI..Atl 
3,1753051+001 

2.3546576+000 
1.7025672+000 
1.3272536+000 
6.1257400-001 
3,9996856-001 
2.7276460-001 
2,3983430·001 
2.1573836·001 
1.9712496·001 
1,8218372·001 
1,6981292·001 
1,593 C048·001 
1.5016419·001 
1.42 06652-001 
1,3476425·001 
1,2822191·001 
1,23H645·001 
1.1811167·001 
1.1328842-001 
1,0857603·001 
1. 0395114·001 
9,9396751·002 
9;49 01488-002 



U"l 

"' 
AN ERROR WAS ENCOUNTERED JN SUBROUTINE KEFFCALC Al STA TEMI:NT NUMBER 692 

TIHE EXCEEDED 
I• 1 G•l J•l FLUX: 2.1779449•003 
I• 2 G•l J•1 FLUX: 3.164748b•003 
I• 3 ~·l J•l FLUX. 4,6408515·003 
I• 4 G•l J•1 FLUX• 4,962994?•003 
I• 5 G•l J•l FLUX• 5.2202963•003 
I• 6 G•1 J•l FLUX• 5.4432732•003 
I• 7 G•1 J•l FLUX• 5,6108950•003 
I• 8 G•1 J•l FLUX: 5. 7131878•003 
I• 9 G•l J•l FLUXo 5,7421807•003 
I• 10 G•l J•l FLUX: 5,6916015•003 
I• 11 G•l J•1 FLUX• 3,8838293•003 
I• 12 G•1 J•l FLUX. 2.6289483•003 
I• 13 li•1 J•1 FLUX• 4,1382346•003 
I• 14 G•l J•1 FLUX. 5,5573201•003 
I• 15 G•1 J•l FLUX. 5,5184937•003 
I• 16 G•l J•1 FLUX. 5,3563237•003 
I• 17 G•1 J•l FLUX• 4,7084280•003 
I• 18 G•l J•1 FLUX. 1,829?965•003 
I• 19 Gol J•1 FLUX. 4,6210722•003 
I• 20 G•1 J•1 FLUX a 1.9115212•002 
I• 21 G•1 J•l FLUX. 5,2095601•002 
I• 22 G•1 J•1 FLUX. 5.2868671•002 
I• 23 Gel J•l FLUX• 5,3461097•002 
I• 24 G•1 J•l FLUX. 4,1882006·002 
lo 25 Gol J•l FLUX. 3,0058323·002 
I• 26 Go1 J•1 FLUX: 2.1521979•003 
I• 27 G•1 J•l FLUX. 6,9069514•005 
I• 28 G•l J•l FLuX. 2.6659598•006 
I• 29 Gel J•l FLUX. 1.0495294•007 

I• 30 G•l J•1 F'LUX. 4.2425867•009 
I• 31 G•l J•l FL.UX• 3,6038656•010 
I• 32 G•1 J•1 FI,,UX: 4. 57583·43•012 
I• 33 G•l J•l F~ux. 5,4333658•014 

CANDID2D HAS COP1eD P~UX FROM LUN 3 ONTO LUN 48 



I MAXIN• 33 JHAXIN• J I HAXOUTa 33 JMAXOUT= 3 
I• 1 G•1 J•1 F'LU~• 2.5984634•003 
I• 2 Go1 Ja1 F'LUXo 2,5984634•003 
I• 3 G•1 J•1 F'LUX• 2,5984634•003 
I• 4 Gol J•1 fLUX. 2.5984634•003 
I• 5 Gal J•1 F"LUXo 2,5984634•003 
I• 6 Go1 J•1 F'LUX. 2,5984634•003 
I• 7 Go1 J•i fLUX. 2;,984634•003 
I• 8 Go1 Jo1 fLUX. 2,5984634•003 
I• 9 Gal Jo1 fLUX• 2,5984634•003 
I• 10 Go1 J•1 F'LUX• 2,5984634•003 
l• 11 G•1 Jo1 F'LUX• 2,5984634•003 
I• 12 Go1 J•1 fLUX: 2,5984634•003 
I• 13 G•1 J•1 F'LIJX• 2.5984634•003 
I• 14 Go1 J•1 F'LUX• 2,,984634•003 
I• 15 G•1 J•1 F'LUX. 2,5984634•003 
I• 16 G•1 J•1 F'I;UXa 2,5984634•003 
I• 17 Go1 J•1 fLUX: 2,5984634•003 
lo 18 G•1 Jo1 F"LLIXo 2,'1984634•003 
I• 19 G•l J•1 F'l:;UX: 2. 5984634•003 
I~ 20 Gol J•1 F"LIJXa 2,5984634•003 
I• 21 Gol J•1 F'LUX: 2,5984634•003 
1-e 22 Go-1 J•1 F'LUXa 2. 5~4634.003 
I• 23 G•1 Jo1 F'l,UXa 2,5984634•003 
I• 24 G•1 Jl1 F'LUXa 2,5984634•003 
I• 25 Go1 Jot F'l.UX. 2.59846~4·003 
I• 26 Gol Jo1 F'LUXa 2,59846H•003 
I• 27 G•l J•1 F'l,UX. 2,!1984634•003 
t• 28 8111. Jot Pt;-I;JMa 2-.5-9&4634•00 3 
I• 29 G•1 Jot F'LUXo 2,,984634•003 
I• 30 Go1 J11 F'I,UX. 2.5984634•003 
t• 31 G•1. Jot F"-t;tlh 2.-!19&4634---G-G-ll 
I• 32 Gol Jo1 F"LUXo 2,5984634•00:5 

'" 33 Go1 Jo1 F"LUXo 2,,984634•003 

CANDID2D WAS COPIED F'I.UX F'ROM I.UN 49 ONTO LUN 48 

I MAJI-tN-o 3.3 ~ a ~GV-T· 3J Jf4-A-lC,QUl-o :1 



PROS. NO, 6,00000+000 2DCANDID SoURCE CALCCNO ACC ), RT, 16 GROUPS, 33 ~ 3 MESH PAGE NO, 143 

ITERATION HISTORY 
ITERATION KoEFrECTJVE 

1 1.1111111+000 
10.01J 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

1,111111hOOO 
1.1111111+000 
1,111111h000 
1.111111h000 
1.1111111+000 
1.11l1111+000 
1,1111111+000 
1.1111111+000 
1o111111h000 
1.1111111•0 0 0 
1,1111111+000 
1.1111111+000 
1 '1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111•000 
1.1111111+000 
1.1111111+00 0 
1.1111111+000 
1.1111i11+ooo 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1,1U1111+o 00 
1.1111111+00~ 
1.1111111+000 
1.11)1111+000 
1.1111111+000 
1.1111111+000 
1.1111111tOOO 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.111111l.+OOO 
1.1111111+000 
1,1111111+000 

K·LOWER 
9,4822050•001 

9,5113814·001 
9,541 0161•001 
9,5709601•001 
9,6010510•001 
9,6311165•001 
9,6343697·001 
9,63712~5·001 
9,63984\4•001 
9,64~5167-001 
9,6451544.001 
9,64775~5-001 
9,6503248o001 
9,65285~6-001 
9,65?3354·001 
9. 6577887.001 
9,66021'5t·001 
9,6626165·001 
9,6649943·001 
9,6673502•001 
9,6696856•001 
9,67~ooi9•001 
9,6743005•001 
9,6765825•001 
9,6788493·001 
9,6811019•001 
9,6833415.001 
9,6855691·00 1 
9. 6877856·0 01 
9,68999'-0•001 
9,69~1891•001 
9~69~3778•001 
9,6965588·001 
9,6987327.001 
9.7009004•001 
9,7030623·001 
9,7052190•001 
9, 7o737io-Oot 
9,70951A7-001 
9,71t66,•001 
9, 7138031·001 
9,7159403•001 
9,7180746.001 
9, 72o20A2o0ot 

K-UPPER 
1. 0386795+000 

1,0372554+000 
1.0358297+000 
1,0345426+000 
1,0333357+000 
l .0322o15+ooo 
1.0311335+000 
1,0301258•000 
L 0291734+QOO 
1.0282718•ooo 
1,0274{68+000 
1.0266 5 49•iioo 
1. 0258328+000 
1. 025o977•doo 
1 ,0243968•000 
1. 0237?.77+000 
1.023o88uooo 
1.0224768•000 
!,021.8911•0 0 0 
t.0213~9A•oco 
t . o2o791~+iioo 
!,020274o•iloo 
1. 0197769+000 
t .0192989+000 
\,0188387+000 
t,0183954~iioo 
1 , 0179989+000 
1,0176187+000 
1 . 0172518•ooo 
1,0168977•ooo 
1,0165555•000 
1. 0162?4A•iloo 
t,0159ij49+000 
1. 0155952•000 
1.0152954+iioo 
, . o15oo4e+ooo 
i. 014723?.+000 
1,0144500+000 
1,0141849+000 
1,0139275+000 
1.0136775+000 
1.0134346+000 
1,013t984+000 
1.0129687+000 

CHANGE IN PHI 
1.1859488•001 

1,1748730.0 01 
1.1639278•001 
1.1531102•0 01 
1.1424176•001 
1.1318472•001 
1.121396to0 01 
1.11106?0•001 
1.10084?0.001 
1. 0907338·0 01 
1, 0807351.0 01 
1. 07084~4·0 0 1 
1. 0610565•0 01 
1. 05137?.5.0 01 
1. 0417891•001 
1. 0323044•001 
1.0229165•001 
l· 0136237o001 
1. 0044241•0 01 
9,9531601•002 
9.8629785•002 
9,773680?•0 02 
9,6852502•002 
9,59767H•002 
9.5109366•002 
9,4250253w002 
9,3399264•002 
9,2556273·002 
9,1721155•002 
9,089379?.•002 
9,0074067.0 02 
H,9261868•002 
8 •. 8457088•002 
8,76596?0•002 
6,6869363e002 
8.60862t8•0.o2 
8,5310089·002 
8,4540883e0 02 
6,3778509•0 02 
8,3022880•002 
e. 22739ihoo2 
8,153151:8.002 
8,0795621•002 
e. 0066142•002 

SIGMA 
1.ooooo oo• o oo 

1.oooooo o• o co 
1.ooooo oo • o oo 
1.oooooo o• a oo 
1.ooooooo• o oo 
1.ooooo oo •ooo 
1.ooooooo• ooo 
1.ooooooo• o oo 
1.oooooo o• o oo 
1.ooooo oo • o oo 
1.ooooo oo • J oo 
1.oooooo o• o oo 
1.ooooo oo • o oo 
1. oooo.o oo • o oo 
1.ooooo co • o oo 
1.ooooo o o• o oo 
t.ooooooo• o oo 
1.ooooo oo • o oo 
1.ooooooo• o oo 
1• OOoOO OO• H O 
1.oooooo o• o oo 
1.ooooo o o• o oo 
1.ooooo o o• o oo 
1.ooooo oo • o oo 
1.ooooooo• o oo 
1.ooooooo• o oo 
1.ooooooo• o oo 
1.ooooooo• o oo 
1· o o o o o o o + o o o 
1.ooooooo• o oo 
t.ooooooo+ o oo 
t.oooooo o• c oo 
1.ooooooo• o oo 
1.ooooo oo• o oo 
1.ooooooo• o oo 
1.ooooo oo • o oo 
1.ooooooo• c oo 
1.oooooo o• c oo 
1.ooooo o o• o oo 
1.ooooooo• o oo 
t.ooooooo• o.oo 
1.ooooooo•ooo 
1.ooooooo•ooo 
1.ooooooo• o oo 

ALP~ A 
1.0000000+000 

1. 0000000+000 
1.0000000+000 
1.0000000+000 
1. 0000000+000 
1. 0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1. 0000000+000 
1.0000000+000 
1. 0000000+000 
1. 0000000+000 
1.0000000+000 
1. 0000000+000 
1. 0000000+000 
1. 0000000+000 
1. 0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+0~0 
1. 0000000+000 
1 • o o o o o o o •.o o o 
1.0000000+000 
1.000Q000+000 
1.0000000+000 
1. 0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1. 0000000+000 
1.00000a0+000 
1. 0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 

ERRLM-1 
9.0458967•002 

8,6067?.09-002 
A.1neo64-oo2 
7.7446629-002 
7,3230649•002 
6.9089891-002 
6,7696514•002 
6. 641316~·002 
6,5189?.7?·002 
6,402008A•002 
6,29n1354·002 
6.182925~-002 
6.oeno36?-oo2 
5,961232?-002 
5,8663?3~-002 
5,794887~-002 
5,706690 0•002 
5,6215167•002 
5, 539171A • 002 
5.4594749•002 
5.38226a-oo2 
5.30738o?-oo2 
5.23469 0 0•002 
5.1640617-002 
5,095375A•002 
5,0285?.07-002 
4.966479A•002 
4,9061789•002 
4.847328~·002 
4,7898477-002 
4,733661ii-002 
4,6787ooo·002 
4,6248979·002 
4,5721947-002 
4.52n5335-002 
4 . 469861A-002 
4,42nt~9A-002 
4,371291?·002 
4,323303i;-002 
4.?761~6?·002 
4,2297217-002 
4,164054~·002 
4.1390927•002 
4,0946049•002 

IJl 
00 



AN ERROR WAS ENCOUNTERED IN SUBROUTINE KEFF'CALC AT STATEMENT NUMBER 692 
TI"E EXCEEDED 
I• 1 G•1 J•1 fLUX• 1,9742358•003 
I• 2 G•1 J•1 fLUX• 2.815~469•003 
I• 3 G•1 J•1 fLUXo 4 0 0481940e003 
I• 4 G•1 J•1 fLUX. 4,2512811•"03 
I• 5 G•1 J•1 fLUX• 4,J8:Hl>.19•003 
I• 6 G•1 J•1 fLUX• 4,4664057·003 
I• 7 G0 1 J•1 fLUX. 4,4973~21•003 
I• 8 0•1 J_"J. fLVX• 4, 477394A•~03 
I• 9 G•1 J•1 fLUX• 4,4079?15•003 
I• i ·o G•1 Joi1 rr:mr~ "-• 2_?011761•003 
I• 11 G•1 J•1 fLUX. 2,4253481•003 
I• 12 G•1 J•1 FLUX• 1,9271870•.003 
I• 13 G•1 J•1 fLVX. 3,5582423•003 
I• 14 G•1 J•1 fLUX• 5,1443232·003 
I• 15 G•1 J•1 fLUX I !1,1649909•003 
I• 16 G•1 J•1 FLUX• !1,1085710•003 
I• 17 G•1 J•1 FLUX. 4,!1997841•003 
I• 18 G•1 J•1 fLUX. 2,6547004•003 
I• 19 G•1 J•1 fLUX. 9,4336869•003 
I• 20 G•1 J•1 FLUX. 3,8789963•002 
I• 21 G•1 J•1 fLUXo 1,0298692•001 
I• 22 G•1 J•1 fLUX• 1, 0371165•001 
I• 23 G•1 J•1 fLUX. 1,0335343·001 
I• 24 G*1 J•1 fLUXo 8,1585164·002 
I• 25 !1•1 j.1 fLUX• '!1,8!16?H5•002 
I• 26 G•1 J•1 fLUX* 4,1936642•003 
I• 27 G•1 J•1 fLUX. 1, 3459163•004 
I• 28 G•1 J•1 fLUX! 5, t95_2351~006 
I• 29 G•1 J•1 fLUX• 2, 04!13H6o0 07 
I• 30 G•1 J•1 fLUX. 8,2686452·009 
I• 31 G•1 J•1 fLUX' 1, o~39~u.rtt.o 
I• 32 G•1 J•1 FLUX• 8,9183608•012 
I• 33 0•1 J•1 fLUX. 1, o'89701•n13 

CANDID2D ~AS COPIED FLUX ,ROM LUN 3 ONTO LUN 48 



0' 
0 

IM.XIN= 33 J~AXIN• 3 I MA XOUTo 33 JMAXOUh 

I• 1 G0 1 J•1 fLUX• 2.~984634•003 

I • 2 G•1 J•1 fLUX• 2' ~984634•003 
I• 3 G•1 J•1 fLUX. 2,5984634·003 
I • 4 G•1 J•1 fLUX. 2,5984634•003 
I• 5 G•1 J•1 fLUX• 2,5984634·003 
I • 6 G•1 J•1 fLUX• 2,5984634•003 
I • 7 G•1 J•1 fLUX• 2,5984634•D03 
I• 8 G•1 J•1 fLUX• 2,5984634•003 
I• 9 G•1 J•1 fLUX• 2,5984634-003 
I • 10 G•1 J•1 fLUX• 2,5984634•003 
I• 11 G•1 J•1 fLUX• 2,5984634•003 
I • 12 G•1 J•1 fLUh 2,5984634·003 
I • 13 G•1 J•1 fLUX. 2,5984634·003 
I• 14 G•1 J•1 fLUX. 2,5984634•003 
I• 15 G•1 J•1 fLUX• 2,5984634•003 
I• 16 G•1 J•-1 F"LUX• 2,5984634•003 
I• 17 G•1 J•1 F"LUX• 2,5984634•003 
I • 18 G•1 J•1 F"LUX• 2,5984634·~03 

I• 19 G•1 J•1 F"LUX• 2,5984634•003 
I• 20 G•1 J•1 fLUX• 2,5984634·003 
I• 21 G•1 J•1 fLUX• 2,5984634•003 
I• 22 G•1 J•1 F"LUX• 2,5984634·~03 

I• 23 G•1 J•1 F"LUXc 2,5984634•003 
I• 24 G•1 J•1 fLUX• 2,5984634·003 
I• 25 G•l J•1 fLUX• 2,598<4634•003 
I• 26 G•1 J•1 fLUX; 2,,984634•003 
I• 27 G•t J•1 F"LUX• 2,598463<4•003 
I• 28 G•1 J•1 F"LUX• 2,5984634•003 
I• 29 G•1 J•1 fLUX• 2,5984634•003 
I• 30 G•1 J•1 fLUXc ~.5984634•003 

I• 31 G•1 J•1 fLUX• 2,5984634·003 
I • 32 G•1 J•1 fLUX: 2,5984634•003 
I• 33 G•1 J•1 fLUX• 2,5984634•003 

CAhDID2D MAS COPIED fLUX FROM LUN 49 ONTO LUN 4A 

JIUXJN• 33 J~AX I N• 3 IMHOUh 33 JMAXOUT• 3 



PROB, NO, 6,00000~0 .0_0 2DCANO.IO SouR.C.E .c.A.LCINO ACC l• RT, 16 GROUPS, 33 X 3 MESH PAGE NO, 143 

ITERATION HISTORY 
rERATION K·EffECTIVE 

1 1.1111111•000 
10,006 

2 
3 
~ 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
1 9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

1.1111111.000 
1.1111111•000 
1.1111111+000 
1.1111111+000 
1.1111111•noo 
1.111111hOOO 
1.1111111+000 
1.1111111+000 
1.111111hOOO 
1.1111111+oon 
1.1111111•noo 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111•000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.111111h000 
1.1111111+0'00 
1.1111111•000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1.1111111+000 
1o111111h000 
1.1111111•noo 
1.1111111+000 
1.1111111+000 
1.1111111•000 

KoLOWER 
9. 72233!13·001 

9,72~4620•001 
9,7265864•001 
9,728?086·001 
9,7308286•001 
9,7329464oD01 
9,7350619•001 
9,73?17~1-001 
9, 7392858·001 
9,7~t39~o.001 
9.7~34994·001 
9.7~56019•001 
9, 7H7013•001 
9.7~97972·001 
9,7518896•001 
9,7539780•001 
9,7~60622•001 
9. 7581418·0 01 
9,7602167o001 
9,7622863o001 
9,76435n4•001 
9,7664087·001 
9,7684606•001 
9,7105060•001 
9,7725443•001 
9,77457~2-001 
9, 7765984·001 
9, 7186133•001 
9,7806198o001 
9,7826172·001 
9,?8460~3-001 
9,7865837•001 
9,7885520•001 
9,7905099·001 
9,79;;?4569o001 
9,7943926•001 
9,7963169-001 
9,7982292•001 
9,8001293•001 
9,80?0169•001 
9,8038915•001 
9,8057530o001 

K•UPPER 
t,012H52+000 

t,01252Z.6t000 
\,0123157+000 
t.0121ii9~•ooo 
1,0119Q83+000 
1, 0117122•000 
1. 0115 ~11· 0 0 0 
1.0113346•000 
1.0111527+000 
1.010975\+000 
1.0108017+000 
1,0106323•000 
1,0104669+000 
1,0103052+000 
1,010tc7t+OOO 
1,0099926+000 
1. 0098415~000 
1. 0096937+000 
1.0095491+000 
t.0094ii75•iloo 
1,0092689•000 
, ,0091332+000 
1. 0090Q0hOOO 
1,0088702+000 
1.00874~+000 
1.0086t7hOOO 
, ,0084952+000 
1.0083751+000 
1.0082573t000 
1,0081418+000 
, ,0080285+000 
1.00?917~+000 
1,0078Q83+000 
, ,0077013+000 
1,0075963t000 
1,0074931+000 
1.0073919+000 
1,0072924<000 
t.0071947+ooo 
1.0070988•000 
1.00?0jj45+000 
1,0069119+000 

C~ ANGE IN PH I 
7,93~3005•002 

7.8626135•002 
7,7915460•002 
7.72109t0•002 
7,6512H6o002 
7,5819912•002 
7.5133333•002 
7.4452614•002 
7.3777694•002 
7.3108512•002 
7.24450t0•002 
7.17871?8•002 
7,113481:1•002 
7.0488006•002 
6,9846655•002 
6.9210708•002 
6.85801\1•002 
6.7954815•002 
6. 7334770•002 
6.67199?7•002 
6.6110239•002 
6.5505658•002 
6.4906139•002 
6.4311637.002 
6.3722107o002 
6.3137506•002 
6.2557792•002 
6,19829?1•002 
6.141285h002 
6.0847548•002 
6,0286965•002 
5.9?31065•002 
5.9179809•002 
5,8633159•002 
5.8091077o002 
5,75535?6 • 002 
5,7020469•002 
5,6491871•002 
5,5967696•002 
5,5447908•0Q2 
5,4932474•002 
5,4421358•002 

SIGMA 
1o0000000•000 

1.ooooooo•ooo 
1.ooooooo•ooo 
1oOOoOOOO+OOO 
1.ooooo oo •ooo 
1.ooooooo• o oo 
1.0000000+000 
1.ooooooo•ooo 
1.oooooo o• o oo 
1o0000000+000 
1o000000 0+0 00 
1oOOoOOOO+OOO 
1.ooooooo•ooo 
1.ooooooo•ooo 
1.ooooooo•ooo 
1.oooooo o•ooo 
1oOOoOOOO+OOO 
1o00000 00 +QQQ 
1.ooooo oo • o oo 
1.ooooooo•ooo 
1.ooooo oo • o oo 
1.000000 0+0 00 
1.ooooo oo • ooo 
1o00000 00 • 0 00 
1.oooooo o• o oo 
1.ooooooo• c oo 
1.ooooo oo • o oo 
1.ooooo co • oo o 
1.ooooooo• ooo 
1o00000 0 0+000 
1.ooooo oo • ooo 
1.oooooo o•ooo 
1.ooooo co • ooo 
1.oooooo o• o oo 
1.oooooo o• o oo 
1.ooooo oo • c oo 
1.ooooo oo • o oo 
1.ooooo oo • o oo 
1.ooooo oo • ooo 
1.ooooo oo • ooo 
1.ooooo oo • ooo 
1.ooooo oo • o oo 

ALPHA 
1.0000000+000 

1.0000000+000 
1.0000000•000 
1.0000000+000 
1. 0000000+000 
1.0000000•000 
1.0000000+000 
1. 0000000+000 
1. 0000000•000 
1. 0000000+000 
1. 0000000+000 
1.0000000+000 
1. 0000000+000 
1. 0000000+000 
1.0000000+000 
1.0000000•000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1. 0000000+000 
1. 0000000+000 
1.0000000•000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1. 0000000+000 
1. 0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1. 0000000+000 
1. 0000000+000 
1.0000000+000 
1.0000000+000 
1.0000000+000 
1. 0000000+000 
1.0000000+000 
1. 0000000+000 
1. 0000000+000 
1. 0000000+000 
1. 0000000+000 
1.0000000+000 

EAR~ AM 
4. 0511626•002 

4.0081391•002 
3,965709A•002 
3,92385n-oo2 
3.8825407·002 
3.8417596•002 
3.8014884•002 
3.76t7o9;-oo2 
3.722407:'>•002 
3.683565~·002 
3.645171~·002 
3.6072113•002 
3.5696731' ·002 
3.5325456•002 
3.4958191·002 
3.~59~83tS·002 
3,42353o;-oo2 
3,387951 1·002 
3.3527388·002 
3.317886.·002 
3,283387?-002 
3.2H2370•002 
3. 2154?8Q• 0 02 
3,1819586•002 
3.t4882a•002 
3,116014.•002 
3,083532A•002 
3, 051373~·002 
3.0195333·002 
2.988009A•002 
2.9568ooi>•002 
2.9259023•002 
2,895313~·002 
2.8650329•002 
2.8350576•002 
2.805386•·002 
2,?76017A•002 
2.746949~·002 
2. 718te1A•002 
2,6897117•002 
2,661538~·002 
2.63366H·002 



0' 
N 

.N ERROR WAS ENCOUNTE~EO IN SUBROUTINE KEHCALC AT STATEMENT NUMBER 692 
TIME EXCEEDED 
I• 1 G•1 J•1 fLUX• 1,334~075·003 

I• 2 G•1 J•1 fLUX• 1,899~038•003 

I• 3 G•1 J•1 fLUX; 2. 7255508·003 
I• 4 G•1 J•1 fLUXo 2,8568798•003 
I• 5 G•1 J•1 fLUX. 2,9415885•003 
I• 6 G•1 J•1 fLUX. 2,9936011•003 
I• 7 G•1 J•1 fLUX• 3.012~909•003 
I• 8 G•1 J•1 fLUX. 2,9999497•003 
I• 9 G•1 J•1 fLUX• 2,9576755•003 
I• 10 G"1 J•1 HUh 2,8873785·003 
I• 11 G•1 J•1 fLUX. 1.8~66718·003 

I• 12 G•1 J•l fLUXo 2,198~790•003 

I• 13 G•1 J•1 fLUX• ~.1720329·003 

I• 1~ G•1 J•1 HUXo 7. 0858775•003 
I• 15 G•l J•1 fLUX' 7 ,1160619•003 
I• 16 G•1 J•1 fLUX. 7,0317726•003 
I• 17 G•1 J•1 fLUX• 6,3042146•003 
I• 18 G•1 J•1 fLUX' 3,4157587•003 
I• 19 G•1 J•1 fLUXo 1,1579608•002 
I• 20 G•1 J•1 fLUX• 4. 7270102•002 
I• 21 G•1 J•1 fLUXf 1,2489058•001 
I• 22 G•1 J•1 fLUX. 1,2559433•001 
I• 23 G•1 J•1 fLUX• 1,2H2694•001 
I• 24 G•l J•1 fLUX~ 9,867J24~·002 

I• 25 G•1 J•1 F'LUX• 7. 0837613·002 
I• 26 G•1 J•1 fLUX• 5,0723031•003 
I• 27 0•1 JH F"L.UXI 1,627iU8.dU 
I• 28 0•1 J•1 fLUX• 6,2838258·006 
I• 29 0•1 J•1 fLUX. 2 ,H39394•007 
I• 30 0~1 JU [LUX. LDO.li.J.AH...O D 8 
I• 31 0•1 J•1 fLUX• 8,4959424•010 
I• 32 0•1 J•1 fLUXo 1. 0787367•011 
I• 33 0•1 J•1 nux. 1~2.8.U.U7 .~13 

CANDID2D WAS COPI!D fLUX rROM LUN 3 ONTO LUN 48 



I MAXIN• 33 JMAXIN• 3 I MAXOUTa 33 JMAXOUTa 3 
I• 1 G•l J•l fLUX. 2,'5984634•003 
I• 2 0~1 Jl.l fLUX. 2 • _, 9 8.4-li.JA •-'l.0.3 
I• 3 G•l J•l fLUX. 2,'5984634•003 
I• 4 G•l J•l fLUX. 2,'5984634•003 
I! 5 G•1 Jll fLUXI :Z..,!IH~l 
I• 6 G•1 J•1 fLUX• 2,'5984634·003 
I• 7 G•1 J•1 fLUX. 2. ~984634o003 
I• 8 G•l J•1 nux. 2 ,.!$.~4-aUJ 
I• 9 G•l J•1 fLUX a 2,'5984634•003 
I• 10 G•l J•1 fLUX• 2. '5984634-003 
I• 11 G•1 J•l fLUX I 2 , 59 8 U.Jh.JUI.J 
I• 12 G•l J•l fLUX. 2,'5984634•003 
I• 13 G•1 J•1 fLUX• 2,'5984634-003 
I• 14 G!l Jot fLUXo 2, '98U34o 003 
I• 15 G•1 J•l fLUX. 2,'5984634•003 
I• 16 G•l J•1 fLUXo 2,5984634•003 
I• 17 GP1 Jl1 fLUX• 2. '5984634•0-0.3 
I• 18 G•1 J•l fLUX. 2,5984634•003 
I• 19 G•l J•1 fLUX• 2,5984634•003 
I• 20 G•l J•l fLUX. 2. 5984634o0.03 
I• 21 G•1 J•1 fLUX• 2,5984634•003 
I• 22 G•1 J•l fLUX. 2,5984634•003 
I• 23 G•1 J!l fLUX• 2 ,'5984634•003 
I• 24 G•t J•l fLUX• 2. 5984634-003 
I• 25 G•l J•1 fLUX. 2,'5984634•003 
I• 26 G•1 J•1 fLUX• 2. '984634o003 
I• 27 G•l J•1 fLUX• 2, 5984634o003 
I• 28 G•l J•1 fLUX• 2,'5984634•003 
I• 29 G•1 Jti fLUX• 2,5984634·003 
I• 30 G•l J•1 fLUX a 2,,984634•003 
I• 31 0•1 J•1 fLUX• 2,,984634-003 
I• 32 GH Jll fLUX I 2,,98463h003 
I• 33 G•1 J•1 fLUX a 2,,984634•003 

CANDID2D ~AS COPIED fLUX ~ROM LUN 49 ONTO LUN 48 
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6 . Sa mple Proble m 6 

a . Description 

( 1) Problem Type 

Real kef£ calculation 

(2) Configuration 

(a) Geometry 

re (full periodic) 

(b) Region Definition 

The reactor consists of a core region composed of 
uranium (U 235 and U 238

), iron, and aluminum. 

(c) Mesh Definition 

r direction : 20 points 

e direction : 20 points 

(d) Boundary Conditions 

Left: ¢ ' 0 . 

Right: ¢ 0 . 

Bottom: periodic . 

Top: periodic . 

(e) Number of Energy Groups : 2 . 

(3) Convergence Criteria 

kef£ difference = l o-6. 

kef£ bounds = 1 0 -J. 

Sum of flux difference 

Periodic = 10- 7• 

Maximum number of periodic iterations 25. 



b. Output Listing 

PROS, NO, 

GEOMETRY 
TYPE 

1•01000+001 2DCANDID RT fULL CIRCLE 2, 2 GROUPS, 20~20 MESH 

REACTOR GEOMETRY 

LEfT 
BOUND 

RIGHT 
BOUN[ 

BOTTOM 
BOUND 

TOP 
BOUND 

PAGE NO. 

20 • RO 0,0000•000 o.oooo•ooo 3,1416+ :i OO 

REGION NO. 

1 

LEfT BDRY, 

o.oooo•ooo 

HEGION BOUNDARIES 

RIGHT BORY, BOlT OM BDRY. 

5,0000•001 o.oooo•ooo 

PROS, N0 1 1.01000+001 20CANDID RT FULL CIRCLE 2, 2 GROUPS, 20~2 0 MESH 

MESH OEFINITION 

!MAX • 20 

MESH NO, 1 2 
ABSCISSA 2,5000+000 5,0000+000 

MESH NO, 11 12 
ABSCISSA 2,7!100•001 3,0000•001 

CONSTANT INTERVAL PER REGION METHOD • XCRI OIRECTON 

XCRI LEFT 

o.oooo•ooo 

XtRI PLUS DELTA XCRI 

3 4 
7,5000•000 1.oooo•n01 

13 14 
3,21>oo•oo1 3.,ooo•no1 

NO, MESH 

20 

F"ROM LEFT 

s 
1,2500•001 

15 
3, Hoo•oo1 

TO 

XCRI RIGHT 

!1.0000+001 

RIGHl OF REACTOR 

6 7 
1. !5000• 00 1 1,7500+001 

16 17 
4.oooo•oo1 4.2500•001 

TOP BDHY. 

3,1H6+ 00 

PAGE NO, 

8 9 
2, 00D J • 00 1 2 ,25 00• 0l 1 

18 19 
4,5oB J •oo1 4,75 oo• o. 1 

2 

3 

10 
2.!!~00+001 

20 
5.onoo•oo1 



PROS, NO, 

JHAX • 20 

1·01000+001 20CANDID RT FULL CIR CLE 2, 2 GHOUPS, 20X2 0 MESH 

MESH tEfiNITION 

CONSTANT INTERVAL PER REGION METHOD • YIZl DIRECTION 

YIZI BOTTOM NO, MESH YIZl TOP 

20 

YIZI PLUS DELTA YIZl FRCM HOTTOM TO TOP OF REACTOR 

YIZl MESH NO, 1 2 3 4 5 6 7 8 9 10 
ORDINATE 1,5708•001 3,1416•001 4,7124•001 6,~832·n01 7,85~0·001 9,~2~8-001 1, a996+000 1,2566•oo c 1.~137+ 0v 0 1,57n8• 00 0 

YIZl MESH NO, 11 12 13 14 15 16 17 18 19 20 
ORDINATE 1,7279•ooo 1.88,o•ooo 2,042o•ooo 2.1991•noo 2,3562•ooo 2 . 51J3• ooo 2.&7o~•ooo 2.8274•oo . 2 ,9845+ o, o 3 . 1 ~1 6 +ooo 



F'R08, NO, 2DC4NDIO 

2 3 4 5 6 7 

RT fU~L CIRCLE 2, 2 GROUF'S, ~OX20 
REGID~ MAP 

<REGION NUM~ER BY MES~ F'OINTl 
R MESH POINTS 

8 9 10 11 12 13 14 15 16 

MESH 

17 18 20 

••·•·••••·•••••··••··•·••••••·••••······•············•·•·•········•···•··••··•·•• 20• 

19• 1 

• 
1S. 

• 
17• 

• 
16• 1 

* 
15• 1 

• 
14• 1 

• 
13o 1 

• 
* 

* 

6• 1 
• 

5• 

* •• 1 

• 
3• 1 
• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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1 

1 

1 

1 

1 

1 

1 

1 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

* 
1• 19 
• 

1• 18 
• 

1• 17 
• 

1* 16 
• 

1• 15 
* 

• 

• 

• 

1• • 

• 
1• 3 
• 

1• 2 
• 

1• 1 1 1 1 1 1 1 1 1• 

··•·•••••·••·•··•••·••·•••·••···•••••••·····•··········•······•···•···••·•····•·• 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
R MESH POINTS 

I'At;E NQ, 5 
z 

MESH 
POINTS 



PROB, NO, 1,01000+001 2DCANDID RT FULL CIR CLE 2, 2 GROUPS, 2 0.2 0 MESH PAuE NO, ----
16 

ITERATION HISTORY 
ITERATION K•EFFECTIVE K•LOWER K•UPPER C~A N GE IN PHI SIGMA AL PHA ER RLA M 
**** * lw 1 G• 1 TEST• 3,8949474•006 ••••• 
***** II 1 G• 2 TEST• •9,8656537•006 ••••• 

1 1,0577970+000 3,1892435•00 1 1,1759 743• 000 1.8323686•001 1.000 000 0+0 00 1 ; 000 0 " 0 0+o. 8.5 7 0 4997·0 ~1 
4, 610 

•• • •• t. 
• •••• 1' 

2 

***** I ~ ..... ,, 
3 

***** I• 
***** I• 

4 
***** I• 
***** I• 

••••• J !1!1 

5 

***** I• 
6 

••••• 1• 
***** I • 

***** I• 
••••• I I 

***** J I 
***** I • 

••••• 1' 
•• 1• 

7 

8 

9 

10 
** I• 
** I • 

11 
** I' 
•• 1• 

12 .. ,. 
•• I • 

13 
'* I • 
•• I• 

14 
•• 11 

1 G• 1 TEST• 4,9665855•006 ••••• 
1 G• 2 TEST• •1,2262625•005 ••••• 

1,1145811+000 6,1438095•001 1,1362 1 74+ 000 1,2648776•00 1 1,0000 00 0+0 00 1 o00 00 000+GC 
1 G• 1 TEST• 5,0932263•006 ***** 
1 G• 2 TEST• •1,2513913•005 ••••• 

1,1701205+000 7,4071431•001 1,1090 072+000 1,0301649•001 1,000 000 0+0 00 1;0000 J OO+GG . 
1 G• 1 TEST• 4,9614216•006 ••••• 
1 G• 2 TEST• •1,2162839·005 ••••• 

1.2228898+000 8,03316!14•001 1 , 089254 9+000 8,9050481•00 2 1 , 00000 00+0 00 1o0000 80 0+c 
1 G• 1 TEST• 4 , 7283315•006 ***** 
1 G• 2 TEST• •1,1576486•005 ••••• 

1,2719657•000 8,4026287•001 1,0764826+000 7,8539607•002 1,0000000+0 00 1oO OO i j OO+ GO 
1 G• 1 TEST• 4,4505998•006 ••••• 
1 G• 2 TEST• •1,0895356•005 ••••" 

1,3169289•000 8 , 6473834•001 1,066868 3+000 6,9835569•002 1.ooooooo•o oo 1.oooe ooo• oo 
1 G• 1 TEST• 4,1542189•006 ***** 
1 G• 2 TEST• ·1· o1854-6!!•oo!l -.n-.-. 

1,3576745+000 8,8231791•001 1,0585 935 +000 6,2358116•002 1,0000000+000 1 o0000 J Oo+GC G 
1 G• 1 TESTolll18529740•006 ***** 
1 Gl 2 TEST• •9,4811885•006 ***** 

1,3942831•000 8,9580962•001 1.051523 1+000 5,5835605•002 1.oooo oo o•o oo 1oOOOD j Oo• oo 
1 G• 1 TEST• 3,5548205•006 ••••• 
1 a• 2 Tesn - • 8 ; Ut21161·006 •••·· - ---

1,4269406+000 9,0660857•001 1,04!14845 •000 5,0107598·002 1,ooooo oo•o oo 1.oooo ~ o o • oo. 
1 G~ 1 TEST• 3,2646590•006 ***** 
1 G• 2 TEST•- •8,!.55Hl00006 ••••• _____ _ 

1,.558893+000 9 , 1!153015•001 1,040~15 1 +000 4,5062839•002 1,0000000+0 00 1o00 08 j 00+ 00 : 
1 Go 1 TEST• 2 , 9854123•006 ***** 
1 Gt 2 TEST• •7 .~DU89"DDT--**"*• -

1,4813979•000 9,2308049•001 1 . 035875o•ooo 4 . 0615840•002 1.ooooooo•o oo 1oOOOO J Oo• oo . 
1 G• 1 TEST& 2,7191209•006 ••••• 
1 G• 2 TEST• •6 ;n&~7l·006-·••••• ·------ ------ -------

1,1037426+000 9,2958969•001 1,032047 5+000 3,6696665•002 1,0000000+0 00 1,0 000 J Oo• GOL 
1 Go 1 TEST• 2 , 4665394•006 ••••• 
1 G• 2 TEST• - • 0.4"6!15n5•ll06*•e .. ----

1,,231960•000 9,3528228•001 1,0287368+000 3,3245709•002 1,0000000+000 1o00 08 J 0 0+0fi ( 
1 GP 1 TEST• 2,2282129•006 ***** 
1 o• 2- nn.-•,-;•unTo·ooe ..... ·- ·--- --- ------

1.140o2o2•ooo 9,4031661•0o1 1.025864 2+000 3.02108•8•002 1.ooooooo•ooo 1.oooo ~ oo• oo . 
1 Ql 1 TEST• 2,0041934•006 ••••• 

5. 2183 643 · 0 nt 

3 ,68 29291·0 P1 

2,8 5 93831·0 ~1 

2 ,3621975-0 nl 

2 . 0213001 • 0P1 

1 , 7627562 · 0 ~ 1 

1 ,5571352·0 P1 

1,3887591·0~ 1 

1.2478498·0~ 1 

1.1279453·0 P1 

1, 0245777·0~ 1 

9,3454519·0~2 

8,5547547-0n2 



•• II 1 G• 2 TEST• •5. 5478667•006 ••••• 
15 1.5544624+000 9,4480808•001 1.0233649+000 2.7545690•002 1. 0000000+0 0 0 1 'o0000 . 0 0+( c 7,8556791-0n2 •• (I 1 G• 1 TEST• 1,7942671•006 ••••• •• II 1 G• 2 TEST• •5,1479210•006 • •••• 
16 1•~667531•ooo 9. 48 .843Jo·oo1 1o0211~55• o oo 2,56o6177•oo2 9,u78t42·o o1 1• ot5<792• o, 7.234224o·on2 •• u 1 G• 1 TESTI 1,5942987-006 ••••• •• II 1 G• 2 TEST• ·4,7794•7o·oo6 • •••• 
17 1•"7o&ot•ooo 9,5257oo4•oo1 1•0192547•ooo 2,66955o2·oo2 9,u78H2·o o1 1•1541 : 44• o c 6,6684649-on2 •• ,, 1 G• 1 TESH 1. 3779102•006 ••••• •• (I 1 G• 2 TEST• •4,40"'3236·oo6 ••••• 
18 1,5854442+000 9,5657598•001 1,0173618+000 3,1846270•002 9,1178142•0 01 1e51 0 3402• ~C 6,0785866-0n2 .. I• 1 G• 1 TEST• 1.1078462-006 • •••• •• I• 1 G• 2 TEST• •3,9807!101•006 ..... 
19 1,5916165+000 9,6148072•001 1.0152 8 76+000 4, H86528• 0 02 9,1178142·0 C1 2 i 346 77 83• C ~ 5.38 u6868-on2 r···· I' 1 G• 1 TEST• 7.2228931•007 ..... 

••••• " 1 Go 2 TESTo •3,4337o95•oo6 ••••• 
20 1•595oooB•ooo 9.6844973•oo1 1·0127 3 oo• u oo 7,2437320"002 9.1178142·o c 1 4o5 c96667• u, 4,428 _292-o n2 

~ ···· I• 1 G• 1 TESTI 1.2915234•007 ••••• •••• I~ 1 G• 2 TEST• ·2,6o16673·oo6 ..... 
21 1.5942932+000 9,7916873•001 1,0091 217+000 1.2125279·001 9,1178142•001 9.6383 ~ 54+ 00 2.9952941-0n2 

••••• I• 1 G• 1 TEST• -3.6624147-007 • •••• ••••• I• 1 G• 2 TEST• ·9,43"10389•007 • •••• 
22 1e5877235+000 9,8852542•001 1.0040 265+000 9. 7251767•003 9,1178142•0 01 1o OOO O: oo• Cc 1.55 ~. uo4-o n2 

••••• ,. 1 G• 1 TEST• •2,966H88•007 • •••• ••••• I' 1 G• 2 TEST• •6,3037942•007 ••••• 
23 1,5810375+000 9,8899382•001 1.003250 7+000 9,2307707•003 9,1178142·0 01 1o0 000 , 0 0• cl 1.4256923-on2 

••••• ~~ 1 G• 1 TESTe •2,4607971•007 • •••• 
••••• II 1 G~ 2 TESH •3,647323Q•007 ••••• 

24 1,5742972•000 9,8943986·oo1 1•0026859•ooo 8,8o3o827-oo3 9,117B142·o o1 l•O OOC . oo• cr. j,3246o89.on2 
••••• I! 1 O• 1 TEST• ·2.o7o999o•oo7 . .... 
••••• 1! 1 Go 2 TEST• •1,4476336•007 ••••• 

25 1o567558~+000 9,8987952•001 1·0022546+ 0 00 8.5562204•003 9,1178142-0 01 1·0157792+ ['. 1.2375o33-on 2 
••••• ,. 1 G• 1 TEST~ -1,7602156-007 . .... 

26 1,5608647.ooo 9,9031894·001 1.001911 7+000 9,3188972·003 9,1178142-0 01 1,1541:44+ CC 1.1592723-on2 
••••• I• 1 G• 1 TEST• ·1. 4429702•007 ····· ••••• 1' 1 Gf 2 TEST• 2,0693642•007 ••••• 

27 1,5542334+000 9,9078427•001 1.0015637• 000 1,1680312•00< 9,1178142• 001 1o5 1G3 402+ :t L0779456-on2 
••••• I' 1 G• 1 TEST• •1,0177041•007 ..... 
••••• I! 1 Gt 2 TESH 3,8679127•007 ••••• 

28 1,5476588+000 9,9131646•001 1.00U002•000 1.7323220•00 2 9,1178142· 0 01 2,3467783+ oo 9.7837851-0 n3 
••••• 1• 1 G• 2 TEST• 6,0440379•007 ..... 

29 1,5411102+000 9,9199434•001 1,0003182• 000 3.1578584·002 9,1178142-0 01 4.5 o96667+ ilc 6.3238335-o n3 
••••• I' 1 G• 1 TEST: 1,1480256•007 ..... 
••••• I• 1 G• 2 TEST: 8,9047853•007 ..... 

30 1.5345186•000 9,9299205•001 9. 9876411• 001 6.35 74260•002 9 .1178142•0 01 9 i 6383 : 54• ; : 5. 772 '. 605-on 3 
••••• I• 1 G• 1 TEST• 3,5097719•007 ..... 
••••• I• 1 G• 2 TEST• 1.1691072•006 ••••• 

31 1,,277979+000 9 , 9436235•001 9,9618 255· 001 6.24 75266-003 9.1178142- 0 01 1· 000V : Oc +L" 1.620916-on3 0' 
-.1) 



-l 
0 

..... I• 1 Go 1 TEST• 3,2983030•007 ..... ..... I~ 1 G• 2 TEST• 1.154U73•006 ...... 
32 1,5213056•000 9, 94H935•001 9,9646419·001 6,0309751•003 9,1178142•0 01 1>000D J OO+ CC 1. 7148403•0n3 

••••• I• 1 G• 1 TEST" 2.9907642"007 ..... ..... I• 1 G• 2 TEST• 1,1301549•006 ••••• 
33 1.515o552•ooo 9,95oo473•0o1 9,9680128·001 5,8041562·003 9,1178142·0 01 1.ooov : oo• o u: 1 ,7965441-onJ 

••••• I• 1 G• 1 TEST• 2.7022270"007 ..... ..... I• 1 Go 2 TEST• 1,101446?•006 ••••• 
34 1,,o9os3e.ooo 9,9526337-oo1 9,97134o9-oo1 5,5723076.003 9,1178142·0 Q1 1; OOOLO O + ~( 1,87 o 7129.on3 

••••• I• 1 G• 1 TEST• 2, 4255U0•007 ••••• 
••••• lo 1 G• 2 TEST• 1,0694!544•006 ••••• 

35 1o!!033o56•000 9,9551273•001 9,9744169·001 s.4264489·oo3 9,60054?4•001 1o0166285+ ~r 1.9289601·0n3 

••••• I• 1 G• 1 TEST• 2.1658184•007 ..... 
••••• I• 1 G• 2 TESTo 1. 0349113•006 • •••• 

36 1,4978129•ooo 9,9576o49•oo1 9, 97?2'H4•001 5,9359511·oo3 9,6oo5474·oo1 to1635981+ 0C 1,9649565-on3 ..... I• 1 G• 1 TEST• 1. 9240974•00? . .... 
••••• I• 1 G• 2 TEST• 9,9659155•007 ••••• 

37 1. 4925816•000 9,9601383•001 9,9797206•001 7,5392143•003 9,60054?4•001 1,552282 0+CC 1,9582275-on3 

••••• I• 1 G• 1 TEST• 1. 7154298•007 ..... 
••••• I• 1 G• 2 TEST• 9. 5130827•00? ••••• 

38 1. 4876287•000 9,9628711•001 9,9814323·001 1,15974?5•002 9,6005474•001 2'.5269601• 00 1.8561115-on3 

••••• II 1 G• 1 TESTo 1. 5964565•007 ••••• 
••••• I• 1 G• 2 TEST• 8,Q193418•007 ..... 

39 1· 4829978•000 9,9661699•001 9,98211&0•001 2,3628934•002 9,60054?4•001 s•538876?• oo: 1.5948026-on3 

••••• I• 1 G• 1 TEST• 1,7984257•007 ..... 
••••• I• 1 G• 2 TEST• 8,0066502•007 ..... 

40 1. 4188019•000 9. 9?07527•001 9,9796801•001 6. 7~12637-0 02 9.6005474•0 01 1.11·e~~2~ e.9<7J452-0n4 

••••• I• 1 G• 1 TEST= 2,7098508•00? ..... 
••••• I~ 1 Go 2 TEST• 6,5333415•007 ••••• 

41 1,4751917•000 9,06751!50•001 9,9766290•001 3 .1164338•0 03 9,6005474•001 1•000Q ~ O o • G . 9.05h141-on4 

•• ~~ 1 G• 1 TEST• 2,56394c9•oo7 ••••• 
•• II 1 G• 2 TEST• 6,4649021•007 ••••• 

42 1,4716917•000 9,9698100•001 9,9787431·001 3,0186846•003 9,6005474•001 l.O OOLOO+ C'. e,933 . 61o-on4 

•• I• 1 G• 1 TEST! 2,3218809•007 ••••• 
•• u 1 G• 2 TESH 6,3307789•00? ••••• 

43 1•4683136•ooo 9,9725787•oo1 9,9824292•001 2.9125716·oo3 9.6oo5474·0o1 1• oooe ~ oo• cl 9,85 u5919·o n4 

•• I! 1 G• 1 TEST• 2. 0871494•007 ..... .. I~ 1 G• 2 TEST• ~i722761·oo7 ••••• 
44 1•465o&4o•ooo 9,9752829•ool 9. 98~3769·001 2.8484522•003 9,6oo5474·0 o1 1 • o166285+ c r 1.oo94o74-on3 

•• " 1 G• 1 TEST• 1,8702781•007 ••••• 
•• I• 1 G• 2 TEST• 5,9933745•007 ••••• 

45 1,461947e•OOO 9,977§777•001 9,9878729·001 3 ,1275136•0 03 9,6005474•001 1.163S981+ uc· 1.029526o-on3 

•• I• 1 G• 1 TEST• 1,6610670•007 ••••• 
•• I• 1 G• <i- TEST• 5 ;71f6832"8"007" ••••• 

46 1,4589707•000 9,9782933•001 9,9806819·001 3,987043 .. 003 9,6005474•0 01 1.552282 0+ QG t.1388566-0n3 
•• I• 1 Go 1 TEST• 1. 4536613•007 ..... ..... I• 1 G• 2 TEST• 5,5300870•007 ..... 

47 , ,4561442•000 9,97918!19•001 9,9904831•001 6.1595312•003 9,6005474•001 2o526P601+ 0[ 1.1297189·0n3 



.• 1• 1 G• 1 TEST• 1.2609667•007 ...... .. 1• 1 G• 2 TEST• 5,1738016·oo7 ••••• 
48 1.4534958•000 9 ,98042,4•001 9,9~99238·001 1,2617995·002 9,60054H•001 5o5388767+ uO 9,4983671-0n4 

•• 1• 1 G• 1 TEST• 1,1518409•007 ••••• .. 1• 1 Go 2 TESTa 4,5840397•007 . ..... 
49 1o4511005•DOO 9,982U63•0o1 9,9878003•001 3.6262501•002 9,6005474•001 1•776l422* ~ 0 1 5,334 . 601-on• 

•• 1• 1 G• 1 TEST• 1,4002626•007 ••••• 
•• I• 1 G• 2 TEST• 3,3027618•007 ••••• 

'O 1,4491233•000 9,9826363•001 9,9869626·001 1,6376998·003 9,6005474•001 1o0008 :J Oo+ vL 4,3262463-on• 
•• 1 ~ 1 G• 1 rEsT• 1. 2519740•007 ..... 
•• 1• 1 Go 2 TESTa 3,3871584•007 ••••• 

51 1o4472030•000 9. 9843785•001 9,9884197•001 1.5~93366•003 9,6005474•001 1·000U J OO• • L 4.04117oo-on4 .. 1! 1 G• 1 TEST• 1.1508428•007 ••••• .... 1• 1 G• 2 TESh 3,3073820•007 ••••• 
52 1,4453510•000 9,9856829•001 9,9904635·001 1.5326160•003 9,6005474•001 1oOOOf J Oo+ :u 4,78 , 513o-on4 

•••• 1! 1 Go 1 TEST• 1.0326175•007 ••••• 
•••• I! 1 G• 2 TEST• 3,2313756•007 ••••• 

53 1o44357-o7•ooo 9,98712!16•oo1 9,992o912·uo1 1,49B177o·oo3 9,6oo5474·oo1 1•o166285+ o( 4,9655714·on4 
••••• 1• 1 G• 2 TEST• 3,1403351•007 ••••• 

!J4 1o4418647•000 9,9875366•001 9,9934651•001 1.6440615•003 9,6005474•001 1o1635981+ ; c 5.9285248-0n4 ...... 1' 1 G• 2 TESH 3,0370848•007 • •••• 
'5 1o4402361•000 9,9879281•0n1 9,9944523•001 2, 09475H•003 9,6005474•001 1 ; 5522820· ~ ~ 6.5242476•0n4 

t•••• 1! 1 G• 2 TEST• 2,90!n26J·007 ..... 
56 1o438692hDOO 9,9884295•001 9,9948735·001 3.2335267•003 9,6005474•0 01 2·5269601+ 0S 6,444 . 345-0n4 

••••• 1! 1 G• 2 TESTo 2.7097212•007 ..... 
" 1o4372493•000 9,9891798•001 9,9945356•001 6.6141463•003 9,6005474•001 5 ~ 5388767+ 0C 5.3558621·0n4 

••••• 11 1 G• 2 TEST• 2,3888379•007 ••••• 
!18 1o43595oo•ooo 9,99o4o36•0o1 9,9933286··oo1 1.8992879·002 9,6oo5H4·0 o1 1· 776t422• . c 1 2,925 ~ 192·on4 

••••• I• 1 G• 2 TEST• 1,943012&•007 ••••• 
59 1.4348695•000 9,98947,7•001 9,9928779•001 8,7551752•004 9,6005474•001 1oOOOI J OO+ jC 3.4 021826•0n4 

••••• 11 1 G• 2 TESH 1,7407274•007 ••••• 
60 1.4338334•000 9,9915942•001 9,9936805•001 8,3856759•004 9,6oos•7• • o·o1 1.ooot : oo• oc · 2.0863004•0n4 

••••• I! 1 G• 2 TESTF 1.7288494•007 ••••• 
61 1o4328316•ooo 9,9922566·oo1 9,9947919·001 8,1Q777o5·oo4 9.6oo5H4·oo1 1•o oo ~ : oo• ;;c z,5353144·on4 

••••• 11 1 G• 2 TEST< 1,708176&•007 ••••• 
62 1•4318&7o•ooo 9,992B922·oo1 9,99!16826·oo1 7,9382J58·oo• 9,6oo5474•oo1 1•0166285• o o 2,79 v4387•on4 

••••• u 1 G• 2 TEST< 1,6625063•007 ••••• 
63 1o4309423•000 9,9931848•oo1 9,996436 0 •001 8, 7146o62•oo• 9,6oo547"-0 01 1·163!i981• Cc J,2511869·on4 

••••• u 1 G• 2 TEST• 1,6089598•007 ..... 
64 to43oo!IIJ•ooo 9,9933993•on1 9,996977o·oo1 1·1107598·oo3 9.6oo5474·o o1 1 ',552282 o• :c 3,5776588-on4 

••••• II 1 G• 2 TEST• 1,5405112•007 ••••• 
65 1,4292220•000 9,9936740•001 9,9912079· 001 1,7155489·003 9,6005474•0 01 2o526960t+ Oo 3,5339731-on• 

~·· .. I~ 1 G• 2 TEST• 1,438143D·oo7 ••••• 
66 1,4284394•000 9,99408,1•001 9,9970 239· 001 3.5125605·003 9,6005474•0 01 5 ',5388 767• : c z.9387184·0n4 

••••• 1• 1 G• 2 TEST• 1.2709097•007 ..... 
67 1o 4277344•000• 9,9947565•001 9,996366 2· 001 lo01098Q1•002 9,6005474•001 1o7761422+ , c; 1 1.6 096745-on• 

••••• 1• 1 G• 2 TEST• 1.0421036·007 ••••• 
68 1.4271482•000 9' 9947394•001 9,9961585·001 4,6918406•004 9,6005H4•001 1.oooe : o c • c 1.419 . 920-0n4 -.J 



-.I 
N 

69 1o4265857•000 9,9954243•001 9,9965 633•001 4.4974496•004 9, 600 5474·0 01 1.o oo e : o o• G 1. 1 3899 66 ·0 04 
7o 1.426o42n•ooo 9,9957562•001 9,9971 7o7- 0o1 4,34 739 2 0•004 9,60 05474• 0 C1 1 \000D . Oo+ .t, 1 .4145 52 4· 004 
71 1o4255184+000 9,996145t·On1 9,997656 9 ·001 4,2567035•004 9,6005474·0 C1 1·0166285• . , 1.511 7916·0 04 
12 1o425o165•000 9,9962817•001 9,9981 24 7• 001 4,67293o9•oo4 9,6005474· 0C1 1\1 63598 1+:L 1, 8 43 589-0 04 
73 1.4245373+000 9. 9963992· 0 01 9,998362 3• 0 01 5,9562812•004 9,6 005H4·0 01 1 ·.s52282 o• :c . 1, 96 315 25- 004 
74 1.4240829+000 9,9965504•001 9,99U886· 001 9,2000923•004 9,6005474•0 01 2 ; 52696 01+:>!: 1, 93811 79- 004 
75 1.4236582•000 9. 9967757.0o1 9,998392 3· 001 1,8841731•003 9,6005474- 00 1 5 \ 5388 767+ CL 1 , 61654 74-0 04 
76 1 ,4232759+000 9,997t469·001 9,998o 25 8- oo1 5,4260203•0 03 9,6oo5474- o n1 1 ; 77614 22 + ~ Ll 8 ,789 188o -o o5 
7 7 1,422957 2+000 9,9967343•001 9,998152 8 - ~ 01 2 .53~6379-oo4 9,6 00 5474· 0C1 1 •oo oo . oo• :. 1 ,4184 8 61- 004 
78 1,4226525•000 9,9974973·001 9,9981 8 o5 - oo1 2,4204831•004 9,6oo5474-o 01 1·.o oou : o o• <. 6 ,8 3174o o - oo5 
79 1.4223577•000 9,9976959·001 9,998464 2 ·001 2,3416698·004 9,6o05474-0 01 1 \ oooo . oo • c c 7 ,6H 2977 6-o o5 
eo 1.422o737.ooo 9,9979U8·0o1 9,9987 ;> 88 -001 2,29J1768·0o4 9,6oo5474· 00 1 1· 0166 285• :c 8 ,169 791 5 - oos 
81 1,4218016•000 9,9979782•001 9,998952 3· 001 2,5169974•004 9,6005H4·0 01 1·1 63 598t• :.o 9, 7 4C 36 37 - oo5 
82 1,4215418•000 9,998o420•0o1 9,999112 3 · 001 3,2083415•004 9,6005474 • 0 01 1.5522 8 2 o• cc 1 , o7 o316 5 -o o• 
83 1,4212954+000 9,9981256·001 9,999180 2· 0 01 4,9554595·004 9,6o05474- oot 2 ; 5 2696 0 t+ L!.> l.0 5462 o7-oo4 
84 1 ,4210652•000 9,9982453•001 9,9991 248 · 001 1. 0152584·003 9,6005474·0 01 5 ·,5 38876 7• 00 8 ,7Q558 50-005 
85 1o4208580+000 9,9984517•001 9,9989 284• 001 2.9237914•003 9,600547~·0 0 1 1 \ 77614 22 + CC1 ~.767 , 37 2· 005 

86 1 • 4206836•000 9 , 9967709•001 9,9993 249•0 01 1.38 799 69·004 9.6005474•0 01 1 · 0 00U.Oo • ~ t 2, 554 , 88 3· 004 
87 1o4205186+000 9 , 9986026•001 9,9989 9 03 • 001 1.3056352•004 9,6005474· 00 1 1 '· oooo . oo • cc 3 .876 9154- 005 
88 1.4203589+000 9 . 9987423•001 9,9991 68 4• 001 1.2641867•004 9.6005~74· 00 1 1 ·.o ooo : oo• ' c 4, 2 6 t 9 H 9 · 005 
89 1 •• 202050+000 9,998 8567•001 9,999311 8 · 001 1.2381980•004 9.6005474•0 01 1 \ 01 66 28 5• ru 4. 5513938· oo5 
90 1 ,4200576+000 9,9989036•001 9,999~53 9 • 0 01 1.3586878•004 9 , 6005~74•0 0 1 1 · 1 6 35 9 8 1 + [~ 5, 5 o25317-o o5 
91 1.4199168+000 9,9989379 · 001 9 , 9995 2 03 ·001 1,732 2225•004 9,6005474·0 01 1 o5 5 22 8 2 o• t 5 ,8235921·0 05 
92 1. 4197833+000 9. 9989823•001 9,9995564• 001 2.6761273•004 9,6005474•0 01 2.5 2696 01+ CC 5 , 7 407 509· 005 
93 1oH96586+000 9,9990493•001 9,9995 28 3 · 0 01 5,4823954•004 9,6005H4• 0C 1 5.5 3 88 767 + 0 ~ 4 , 789588 3 - 005 
94 1 o4195463+000 9,9991581•001 9 , 9994 376 • 0 01 1 , 5800426•003 9,6005474•0 01 1 ; 7 7 61~ 22 • t tl 2 , 795 14 2 1 ·0P5 
95 1. 4194528•000 9,9974712•001 1 . 0000~2 9 + 0 00 7,4036345•005 9 , 6005474•0 01 1•0 00U ~ 00 + 0[ 2 , 9574 67 8-0 04 
96 1,4193633+000 9 , 9992270•001 9,9995 9 05 · 001 7 . 0718834•005 9,6005474•0 01 1oO OO O ~ Oo + C, 3,6353 3 47-o o5 
97 1,4192767+000 9,9993186•001 9,999548 6· 001 6,83978~7·005 9,6005474• 00 1 1.o ooo.oo • co 2, 2995140 - 005 
98 1,4191933+000 9,9993703•001 9,9996 265· 0 01 6,8384810•005 9,6005474· 00 1 1 '• o379 257+ ou 2, 5626010- 005 
99 1.4191134+000 9,9994042•001 9. 9996 9 44- 001 8,9779939•005 9,6005474·0 01 1 ; 42U184• oo 2 ,9 02 13 21·0 05 

100 1,419o372+000 9,9994259·001 9,9997 211•001 1 , 7914929·004 9,6oo5474· 001 2 \ 973 7645+ JC . ;:>,952 . 845 - oo5 
101 1 • • 189659•000 9 , 9994592•001 9 ,9996 9 5 7• 001 7,3730196·004 9,6005474·0 01 1 ; 3 o7 44 3o • co t 2,36430 79 - o o5 

10 2 1,4189064+000 9,9993867•001 9 , 999677 6· 001 4 , 7oo9896·oos 9,6005474· 00 1 1.o ooo . oo • co 2 .9 o895 7o- o o5 
103 1,4188 487•000 9,9995564·001 9,999634 3- 001 4,559397o-oo5 9 , 6oo547 4- 0 o1 1 ·. 0 0 0 0 : 0 0 + t (• .. 7 ,789218 2 -0 06 
104 1 . 4187931•000 9,9995902•001 9 , 9996 956·001 4,3898106·005 9 , 6005474·0 01 1 \ o ooe : o o• Lc 1. o5417 5 7-o o5 
105 1,4187398•000 9,999&023•001 9 , 9997 55 2 · 001 4,49 75925•005 9 ,6 005474•0 01 1,0 68 7 317• CG t.5283 6 87 - oo5 
106 1,418&89o.ooo 9,9996158·001 9,9998 o2 ' · 0 01 7,737o678-oos 9,6oo5474·- o o1 1.9 2 31 78 1• ov 1 ,8686842-o o5 
107 1.4186409•000 9,9996353•001 9 ,9998 t 08 · 001 3 , 64 78 240•004 9,6005474- 00 1 9,59t1 ; 65+ C: 1,75436 58 - 005 
108 1 ,4185994+000 9,9996!564•001 9 , 9997 5 91 · 001 3,2761109•005 9,6005474-0 01 1. oooe : eo • : '' t . o2 75 2 09- oo 5 
109 1,4185595+000 9,9997oo7.0o1 9,9 997 8 02 · 001 3,15 1660 2·005 9 ,6005474· 00 1 1 . ooo o ; o o• . c 7 ,95 2 44 7 0-0 06 
110 1,4185213+000 9,9997082•001 9,9998 2 . 2 · 001 3,0200335·005 9,60 05.74· 00 1 1'. ooo o : oo • :. 1 ,1593773-0 05 
111 1 •• 184848+000 9,9997187•001 9 ,9 998 65 1 • 001 3 , 08 2 1 755•005 9,60 05474• 00 1 1o 06 87317+ CC 1,4631369-o o5 
112 1,4184502•000 9 , 9997299·001 9, 99 98 951· 001 5 ,2 8 08395·005 9, 6 005 4 7 4• 00 1 1 , 9 231781+ JO 1 .6523 045-0 05 
113 1.4184176•000 9 . 999746 8•0 01 9 ,9 9 98 96 2· 001 2 ,4711 8 80·004 9,6005 4 74• 001 9 ', 5 917 G65 +J . 1 ,4 9 36813-0 05 
114 1o4183905•000 9,9997379 • 00 1 9 ,9 998 555•0 01 2. 1417564•005 9,6005 47 4• 00 1 1. oo oti : o o• ::. 1 .1756 2 01·0 05 
115 1,41836 44 •000 9,99980,2•001 9 , 9998 5 2 5 • 001 2.0604513•0 0~ 9 . 60 05474· 0 01 1 .ooo t : o o• :l 4,73391 2 6-0 06 
116 1 .4183395•0 00 9. 9998105 • 001 9, 9998 8 2 4• 001 1 ,97 54603•005 9 , 60 054 74•0 01 1 ;oo oe c oo•" · 7 ,11135501·006 



117 1.~183156•000 9,9998169•001 9,9999101-001 2.1964572•00~ 9,6005474·0C1 1·1635981+ .[ 9,3244162·0n6 
118 1,H82929•000 9,9998232•001 9,9999288-001 9,95/4750·005 9,6005474·001 5.5388767+ C, 1.0563177-on5 
119 1.~182726•000 9,99984~9·001 9,9999 1 0J • U01 l. 6042433· 0 0~ 9,6005474·0 01 1.o ooo ~ oo· :~ 6,4377818-0n6 
120 1o 4182532+ 0 0 0 9,9998496•001 9,9999 21 9 · 001 1.5347305•0 05 9,6005474·0 01 1 ·. oooe . oo· :~ 7,2275579·0n6 
121 1.~182348+000 9,9998552•001 9,9999H 6 • 0 01 1,4625305•005 9,6005474·0 01 1o OOOO : Oo+ <L 8,9381501-0n6 
122 1.4182173+000 9,9998615•001 9,9999604•001 1,6152955·005 9,6005474•0 C1 1o163598t+ c, 9,891548o-on6 
123 1o4182007+000 9,9998673•001 9,99 9969 9-001 7.2808889-00~ 9.6005474•0 C1 ~;5388767+ C~ 1.0256583-on5 
124 1o4181864+000 9,9998879·001 9,9999443·001 1.13 73oo5 -oos 9,6005474·0 C1 1·0000.00+ .. 5.64736~5-on6 
125 1o4181127+000 9,9998930•001 9,999 951 5-0 01 1.0843978·005 9,6005474· 0C1 1.oooo . oo• ct" 5.859285o-on6 
126 1o4181597+000 9,9998960•001 9,9999660•001 1.0333076-005 9,60 05474•0 01 1·0 0 00 : 0o+ C, 7.0 :iL 7663-0n6 
127 1.~181473•000 9,9999000•001 9. 999977 0•1! 01 1 . 1413483•00~ 9,6005474-0 01 1•1635981+ 0( 7, 70tu482-0n6 
128 1.~181357+000 9,9999048•001 9,9999 83 6•0 01 5.1292011-005 9,6005474-0 01 5.5388767+ CC 7,8834710·0n6 
129 1o4181258+000 9,9999225•001 9,9999633•001 7. 87 731 23•006 9.6005474-0 01 1· 0000 - O O + G~ 4, 08 133 2 0·0 n6 
130 1o 4181163+ 0 0 0 9,9999246•001 9,9999 69 0• 001 7.52~1852•006 9,6005474•0 C1 1•0000.0 o • .~ 4.4341868-0n6 
131 1.~181073+000 9,9999271•001 9,9999 79 1 - 001 7.1599257·006 9.6005474-0 01 1·0000 . Gc +:: 5.1935640-0n6 
132 1oH80988+000 9,9999299•001 9.999986 7- 0 01 7.8978028•006 9,6005474•0 01 1'1635981+ . ( 5,6725985-on6 
133 1o4180907+000 9,9999333•001 9,9999911-001 3.5478085·005 9.6005 474- CC1 5 .5388767+ :_ 5 .7819707-0n6 
134 1·~180839•000 9,9999289•001 9,9999785- 001 5.4207764-006 9,6005474-0 P1 1•oooo . o o• ;L 4,96 . 1949-0n6 
135 1o~1807H+OOO 9 , 9999471•001 9,9999801• 0 01 5.1744791•006 9,6005474-001 1•oooo . o o• ;: 3.3 L82470-on6 
136 1o4180712+000 9,9999496•001 9,9999871-001 4,9092900-006 9,6005474-0 01 1 ·.oooo _o r • -- 3.7457066 -0 n6 
137 1o4180654+000 9 , 9999516•001 9,999992 2 - 001 5.4187060•006 9,6005474-0 01 1;1635981+ ;_ 4, 0649320-0n6 
138 1o4180599+000 9 , 9999545•001 9,9999952•001 2.4171238-00~ 9,6005474•001 5.538876 7+ "~ 4.0666491-0n6 
139 1o4180553+000 9,9999393•001 9.9999950•001 3.7037964-006 9 .60 05 474- 0 01 1· OOOO ~ O o + : _ 5.5688433-0n6 
1~0 1o4180508+000 9,9999616•001 9,9999873·001 3,5490765·00b 9,6005474· 0n 1.o ooo : o o+ ;c ;:>,5723857-on6 
141 1·'180466•000 9,9999639•001 9,9999920-001 3,3622529·006 9,6005474-C C1 1 ',0000 . 0 o+ : 2 ,8 082286-on6 
1~2 1. 4180427+000 9,9999668•001 9,9999955•001 3.6813238-006 9,6Q05474·0 C1 1•1~35981+ ;• 2 .867 . 765-0n6 
1'3 1o4180389+000 9,9999682•001 9,9999974:001 1.6542171•00~ 9,6005474-0 01 5 ; 538876 7+ )~ ;:>,9219664 -0 n6 
144 1o4180357+000 9,9999738•001 9,9999900•001 2.5288873-006 9,6005474•0 01 1·0000 : 0o• :: 1, 6185222-on6 
145 1o4180328+000 9,9999754•001 9,9999 918· 001 2. 3MH121l•006 9,6005474-0 01 1·0 000 - Do• ": 1.6382837-on6 
146 1o4180299+0QO 9,9999762•001 9,9999951•001 2.2751716-006 9,6Q05474·0 C1 1·0 00U : Oo• : 1 ,883 178-0n6 
147 1o4180272+000 9,9999770•001 9,9999974-001 2,4843960•006 9,6005474-0 01 1o163598t+ . 2 . 0426087-on6 
1~8 1o4180247+000 9. 999977·7•001 9,9999 98 7• 001 1.1175483•005 9,6005474-0 01 5.5388 767+ .;. ;:>.1 034066·0n6 
149 1.~180226•000 9,9999688•001 9,9999955• 001 1o 702775 8•006 9.6005474•0 01 1oOOOO : Oo• ·· 2,676330 0-0 n6 
150 1o4180205+000 9,9999794•001 9,9999 9 ~ 6·001 1.6516429·006 9,6005474-001 1 '·00 00 : 0o• -, 1.5244877-on6 
1!11 1·~180186•000 9,9999837•001 9,999997 0•0 01 1.5263562•006 9,6005474-0 G1 1·00 0V.O o+;, 1.3337412-on6 
152 1oA180168+000 9. 9999846•001 9,9999985•001 1.6858843•006 9,6005474-0 C1 1·1635981+ c 1.3963581 -0 n6 
15J 1oA180151+000 9,9999852•001 9,9999 994• 001 7,5804368-0Qb 9,6005474•0 01 5 '5388767+ c 1.4198595-0n6 
1~4 1o4180137+000 9,99997~9·001 9,9999 9 78 • 001 1 o1316722•006 9,6005474•0 C1 1·0000 : 0 o• 2 .1856104-o n6 
U5 1.4180123+000 9,9999872•001 9,9999965·001 1.o&677o2-oo6 9,6005474•0 C1 t.o ooo : o o• 9,3577546-on7 
U6 1o4180110+000 9,9999887-0o1 9,9999 98 1 • 0 01 1.0284952-006 9,6005474-G G1 1· 000 0 . 00+ 9.4161078-on7 
157 1.~18Q098+000 9,9999896•001 9,999999 2• 001 1.1305025- 00 6 9,6005474-0 01 1.1635981+ 9,5956784-on7 
1!18 1o418oo87•000 9,9999900•0o1 9,9999 99 7•001 5.0860235•006 9.6005474-0 01 5o5388767+ 9.6963777-on7 
159 1o418oo77•ooo 9,9999886•001 9,9999 9 71• 001 7,6758066•007 9,6oo5474·0 n1 1·0 0 00 oo• 8.5154898-0n7 

I• 1 G•1 J•1 fLUX. 1,6813363•002 
I• 2 G•1 J•1 fLUX• 1.6691894•002 
I• 3 G•1 J•1 fLUX. 1,6450294•002 
I• 4 G~1 J•1 fLUX• 1. 6091181•002 

_, 
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I• 5 G•1 J•1 F"LUX• 1.5618439•002 
I• 6 G•1 J•1 FLUX. 1,5037175•002 
I• 7 G•1 J•1 FLUX. 1,4353654•002 
I• 8 G•1 J•1 F"LUX. 1,3575229•002 
I• 9 G•1 J•1 F"LUX. 1. 2710249•002 
I• 10 G•1 J•1 F"LUX• 1,176796Q•002 
I• 11 G•1 J•1 nux. 1,0758395•002 
I• 12 G•1 J•1 F"LUX. 9,6922528•003 
I• 13 G•1 J•1 F"LUXa 8,58Q7714•003 
I• 14 G•l J•1 F"LUXo 7,.355953•003 
I• 15 G•1 J~1 rLUX. 6,2686366•003 
I• 16 G•1 J•1 F"LUX• 5,091935Q•003 
I• 17 G•1 J•1 FLUX• 3,9175166•003 
I• 18 G•1 J•1 fLUX. 2,7572525•003 
I• 19 G•1 J•1 F"LUX• 1,6227221•003 
I• 20 G•1 J•1 rLUXa 5,2507853•00. 

CANDID2D ~AS COPIED FLUX fROM LUN 42 ONTO LUN ·~ 
I MAXIN• 20 JMAXJN• 20 IMAXOUT• 20 JMAXOUT• 20 
I• 1 G•1 J•1 FLUX. 3,5355339•002 
I• 2 G•1 Ja1 F"LUX. 3,5355339•002 
I• 3 G•1 J•1 F"LUX• 3,5355339•002 
I• 4 G•1 JH F"LUXa 3,5355339•002 
I• 5 G•1 J•1 F"LUX. 3,5355339•002 
I• 6 G•1 J•1 FLUX. 3,5355339•002 
I• 7 G•1 J•1 FLUX• 3,5355339•002 
I• 8 G•1 J•1 F"LUXa 3,5355339•002 
I• 9 G•1 J•1 FLUX. 3,5355339•002 
I• 10 G•1 J•1 FLUX. 3,5355339•002 
I• 11 G•1 JH FLUX a 3,5355339•002 
I• 12 Got J•1 FLUX• 3,5355339•002 
I• 13 G•1 J•1 FLUX• 3,5355339•002 
I• 14 G•1 J•1 F"LUX. 3,5355339•002 
I• 15 G•1 J•1 F"LUX• 3,5355339•002 
I• 16 G•1 J•1 F"LUX• 3,5355339•002 
I• 17 G•1 J•1 FLUX. 3,5355339•002 
I• t8 G•1 Jot F"LUX• 3,535~339•002 

I• 19 G•1 J•1 FLUX. 3,5355339•002 
h 20 G•1 J•1 F"LUXa 3,5355339·002 

CANDID2D ~AS COPIED FLUX rROM LUN 49 ONTO LUN ·~ 
!MAXIN• 20 JMAXJN• 20 IMAXOUT• 20 JMAXOUT: 20 

CANDJD20 IS PREPARING X SECTIONS ONLY ON LUN 48 



PROS, NO. 1· 01000•001 20CANOIO RT FULL C I R ~ LE 2, 2 GROUPS , 20X2 0 MESH ~Ali E NO, 17 

FLUXES IN CHA NNEL NO , 1 ARE 

IESH GROUP 1 GROUP 2 ZHESH 
1 1,68134•002 7,94191•002 1 
2 1,68134•002 7,94191-002 2 
3 1,6R134•002 7.94191•002 3 
4 1,68134•002 7,94191•002 4 
5 1,68133•002 7. 94191•002 5 
6 1,68133•002 7,94191•002 6 
7 1,68133•002 7,94191•002 7 
8 1,68133•002 7.94191•002 8 
9 1,68133•002 7 ,94191•002 9 

10 1,68133•002 7,94191•002 10 
11 1,68133•002 7 ,94191•002 11 
12 1,68133•002 7. 94191•002 12 
13 1,68133•002 7,94191•002 13 
14 1,68133•002 7.94191•002 14 
15 1,68133•002 7 ,94191•002 1!> 
16 1,68133•002 7,94191•002 16 
17 1,68134•002 7 ,94191•002 17 
18 1,68134•002 7,94191•002 18 
19 1,68134•002 7,94191•002 19 
20 1,68134•002 7. 94192•002 20 

PROB, NO, 1. 01000•001 20CANDID RT FULL CIR CLE 2, 2 GROUPS, 2 0X2 0 MESH t'AI.iE NO, 26 

FLUXES IN CHA N N~L NO. 10 ARE 

ZMESH GROUP GROUP 2 lHESM 
1 1,17680•002 5,55869•002 1 
2 1,17680•002 5,55869•002 2 
3 1,17680•002 5,55869•002 3 
4 1,17680•002 5,55869•002 4 
5 1,17679•002 5,55869•002 5 
6 1,17679•002 5.55869•002 6 
7 1,17679•002 5,55868•002 7 
8 1,17679-002 5,55868•002 8 
9 1,17679·002 5,55868·002 y 

10 1,17679-002 5,55868-002 10 
11 1,17679•002 5,55868•002 11 
12 1,17679•002 5.55868•002 12 
13 1,17679•002 5.55868•002 13 
14 1,17679•002 5.55868•002 14 
15 1o17679•oo2 5.55869•002 15 
16 1,17680•002 5.55869•002 16 
17 1,17680•002 5,55869•002 17 
18 1,17680•002 5,55869·002 18 
19 1,17680•002 5,55869•002 19 
20 1,17680•002 5,55869•002 20 .._, 

U1 



1•01000•001 2 0CANOJD RT fULL CI RCLE 2, 2 GHOUPS, 2 0X 2 C HES H Jb 

~LUXES JN CHA NNtL NO, 20 ARE 

ZH ESH GRO UP GROUP 2 ZHESH 

1 5 , 25079•004 2,48025•003 l 
2 5,25078•004 2,48025•003 2 
3 5,25078 • 004 2,48025•003 3 
4 5,25078•004 2,48025•003 4 
5 5,25078•004 2,48025•003 5 
6 5,25078•004 2.48025•003 6 
7 5,25078•004 2,48025•003 7 
8 5,25078•004 2,48025•003 8 
9 5,25078·004 2,48025•003 9 

10 5,25078•004 2,48025•003 10 
11 5,25078·oo4 2,48025•003 11 
12 5,25078•004 2,48025•003 12 
13 5,25078o004 2,48025•003 13 
14 5,25078o004 2,48025•003 14 
15 5,25078•004 2,48025·003 15 
16 5,25078•004 2,48025•003 16 
17 5,25078•004 2,48025•003 17 
18 5,25078•004 2,48025•003 18 
19 5,25078•004 2,41025•003 19 
20 5,25079•004 2,48025•003 20 

fLUX NORMALIZATION fACTOR IS 5,84356•001 



7 . Sample Problem 7 

a . Description 

( l) Problem Type 

Real kef£ calculation 

(2) Configuration 

Same as Sample Problem 6 

(3) Convergence Criteria 

kef£ difference = l 0- 6
. 

kef£ bounds = l 0- 3
• 

Sum of flux difference 10- 3
• 

Periodic = l 0-4
• 

Maximum number of periodic iterations 5. 
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Listing 
...... 

b . O u tput ...J 
(X) 

PROS, NO, 1o02000•0D1 2DCAND!O RT FU~~ CIRC~E 1, 2 GROUPS, 20X20 MESH PAGf ~o. 16 

ITERATIO N HIHORY 
TERAT ON K•EFF"ECT 1 VE K •~OWER K•UPPER Cf<ANG~ I N P ~ l SI GMA ALPHA E R R ~ A M 

••••• I• 1 Go 1 Tesr. 7·8223789•004 . ..... 
••••• I• ~ Go 2 TESTf •1 , Z2Q1BZ 6•003 ····· ••••• I• 2 G• 1 TESh 2o5252598w004 . .... 
••••• 1• 2 Go 2 TEST< •5 . 9478709•004 ····· ••••• 1• 3 Go 2 TES~,5 22675 · 4 ····· 1 1,0512093•000 8,1892435•001 1,1759743•000 1o828hH•001 i ,oooooo c• ooo 1.ooooooo•ooo 8,5704996 o001 

3,485 
••••• I• l Go ~ TESh 1.1!!18030•00~ • •••• ••••• I• 1 Go 2 TESTa • 2 , 5637999•003 ····· ••••• I• 2 G• 1 resT• 2· 7143803•004 ••••• ••••• I• 2 Go 2 TESh •6 . 244853 3· 4 ..... 
••••• 3 Go 2 TESh • 1·43404H·004 . .... 

2 1 , 11!3531•000 6,144 3016•001 1 ,1362627+000 1o2587037•001 1 oOOODOOD•O OO 1oOOOOOOO•OOO 8,2183255• 00 1 ••••• 1• ~ Ga ' TESh 1·2848729• 003 ••••• ••••• I• 1 Go 2 TESTa •2.8392027•003 ••••• 
••••• I• 2 Go 1 TESTa 2.7117629•004 ••••• ••••• I• 2 Go 2 TESh •6·19434 4 ••••• ••••• 3 G• 2 TESTa •1.3575101•004 ..... 

3 1,1613§75+000 7,4o8190o•oo1 1,109o855•ooo 1o02466Q6o001 1o0000000°0 00 1oOOOOOOO·OOO :J,6826649•oU 
••••• I• 1 Go 1 TESTa 1.3g&707Q•OQ3 • •••• ••••• I• . 1 Go 2 TEST• •2 . 8826818•003 ••••• 
••••• I• 2 G• 1 TesTa 2.6284161•004 ••••• ••••• I• 2 Go 2 TESTa . ,.981603 • 4 • •••• ••••• • 3 Go 2 TESh •1 o2760969• 004 ••••• 

4 1,2207146•000 1,034H43•001 1,0893509•000 8,86H227o002 1 ,ooooooo•ooo 1,0000000•000 1,8588947•001 ••••• I• 1 G• 1 TESTa • 2762?26•0 ~ . .... 
••••• 1 Go 2 TESTa •2·~163229•003 . .... 
r1 **** I• 2 Go 1 TESTa 2o5051635•Q04 ••••• ...... I• 2 G• 2 TESTa .,,68968 0•004 ••••• •••• • 3 G• 2 TEST, •1' 1926783•004 ····· 5 1,2694885+000 a,4o43239•oot 1 0 078404hOOO 7o8258799o002 1oOOOOOOo+ooo t.oaooooo•ooo 2,3797212•oU 
•••• I• 1 G• 1 TESTa 1·2203436•003 ••••• ••••• I• 1 G• 2 TEsh •2.6967430•003 ••••• 
•••• I• 2 Go 1 TESTa 2o3609236•004 ••••• •••• I• 2 G• 2 TEST' ., '3606527.004 ••••• •••• I• 3 G• 2 TI!Sh •1o10889H•004 ••••• 

6 1 , 3U24Y9•000 8,6491673•001 1,0696473+000 6,9666595•002 t.ooooooo•ooo 1.0000000+000 2,o473057•oD1 •••• I• 1 Go 1 T!Sh 1o1H71H•Q23 ••••• •••• I• 1 Ga 2 TESh •2 o5518961•a03 • •••• •••• I• 2 G• 1 TEST, 2o2068230.004 ••••• •••• I• 2 G• 2 TEST' •5.~167092•004 ••••• 
•••• I• 3 Go 2 TEST' •1·0306800•004 ••••• 

7 1,3548767•000 a,8250171•0H 1,0616311•000 6o22846,7•002 t,ooooooo•o oo t.ooooooo•ooo 1,7912934•001 •••• I• 1 Go 1 TESTa t. 771454-0 3 ••••• -···· • 1 Ge 2 EST• •2.3963335•no3 ••••• 



, ... I• 2 G• 1 TESh 2o0~9591S•n04 ..... , ... I• 2 Ga 2 TEST• •4,6e001118•004 ..... 
8 1,3914345+000 8,9599t67•o01 t,o545237+ooo 5.5838204•002 1o0000000*000 1o0000000+000 l,5U3201•o01 -··· I• 1 Ga 1 TESTo 1o0005196oOOJ ••••• •••• I• 1 G• 2 TEliT• •2·239981~·003 ••••• •••• I• 2 G• 1 TESTt 1·8931621•004 • •••• 

•••• I• 2 Go 2 T~Sh •4.3538648•004 ····· 9 1,4240935+000 9,0678311· 0 t 04833~9+0 5o016872~•002 ,QQQQDOD*DCO loODOCCOa•DaD 1o415~216•DH 
•••• I• 1 Go 1 TESTo 9. 2407921•004 • •••• •••• I• 1 G• 2 TEST' •2.0873468·003 ····· •••• I• 2 Gt 1 TESTf 1• 74Q2150•004 ····· •••• I• 2 Go 2 TESTo •4. 0431100•004 . ..... 

10 1,4530907+000 9,1569500•001 1,04296ij4+000 4,516974~•002 t ,oooooo a•o o o 1,0000000+000 to2727J39o001 .... lo 1 Go 1 TESh 8.4924290•004 ••••• ••••• I• 1 Go 2 TESh •1, 94U309•00J ..... 
••••• I• 2 Go TE T 5 519 5· 4 ••••• ••••• I• 2 G• 2 TESh •3.7510155•004 ····· 11 1,~786775+000 9,2323223•001 1,0383140+000 4o0754857o002 l ,ooooooo•o o o 1o0000000t000 1,1508181•001 ••••• I• ~ Go 1 TESTa 7.72'0220•004 ••••• ••••• I• 1 Go 2 TESh •1·8030679•003 ••••• .... ,., I• 2 Go 1 TEST• 1· 4484497•004 ····· ••••• I• 2 G• 2 TESh •3,4 787 6• 4 ••••• 

12 1,5011280+000 9,2972721•001 1,0342766+000 3,6864880•002 1,ooooooo•o oo 1.oeooooo•ooo 1,04!14936•001 
••••• I• 1 G• 1 TEST' 7o0653759·~04 ••••• ••••• I• 1 G• 2 TEST• •1,673HQJ.OD3 ..... 
••••• I• 2 G• 1 TEST I 1o31290Q8•~04 . .... 
••••• I• 2 Go 2 TESh •3.2247858•004 ····· 13 1,520?020+000 i,3540410 • 0U 1 1 Q3076 ! 0+QQQ 3,34~QJ97•DQ2 loDDOODOo•o ~ o 1.0DDDDDO*DOD ~.53:!2212•00~ ••••• I• 1 G• 1 TEST I 6o4050?97•004 . .... 
••••• I• 1 Go 2 TESh •1.5535850•003 ····· ••••• I• 2 Go ~ TEST! 1o1879379oQO~ ····· ••••• I• 2 Go 2 TESh •2,9896168•004 ····· 14 1,,376618+000 9,4o42365•oo1 1, o2770J3•ooo 3o0409942•002 1oOOooooo•ooo 1.ooooooo•ooo 1,7279626•002 
••••• I• 1 Ga 1 TESh 5o78546 5•0 4 ····· ...... 1 G• 2 TESh •1.4422112•003 ····· ••••• I• 2 Go 1 TESTo 1o0700?01•004 ····· ••••• I• 2 G• 2 TE§To • 2, 7751538•0 04 ····· 15 1,5522494+000 9 t 4489979• 0 01 1.0250240•ooo 2t 775i5,1•002 1,oooo ooo•ooo 1oOOOOOOO*OOO lo0124196•002 
••••• I• 1 Go 1 TESTf 5o20J7209•004 ••••• 
••••• I• 1 Go 2 TEST• •1·3 99796·0 3 ••••• 
••••• 2 Go 2 TEST I •2.5791474•004 ..... 

16 1,5646895+000 ~.4891995•001 1,o226821•ooo 2·5821855•002 9o126473o•001 1· 0157944•000 7,3762138•002 
••••• I• 1 G• 1 TESTI 4o6480772 • 0Q4 ····· ••••• I• 1 G• 2 TESTI •1.2451247 •003 ••••• 
••••• I• 2 G• 2 TEST• •2.3981587•004 ..... 

17 1,5751703•000 9,5262?28•Q01 1,0206012+00Q 2o694264l•Q02 2o12647Ja•001 1,1!1~2ZH•DDD 6 0 727J898oQQ2 
••••• I• 1 G• 1 TESTI 4o0477779•004 ····· ••••• I• 1 G• 2 TE.Sh •1.1478766•0Q3 ····· 

--J 
-.!) 



00 
0 

••••• I• 2 Go 2 TESh •2•214598t•OQ4 ····· 18 1,!1836799•000 9,5660889•001 1.01855~o•ooo 3·2166642•002 9,126473o•oo1 1o5110725•000 6.1941075•002 
••••• I• 1 G• 1 TESh 3.2968317•004 ••••• 
••••• I• 1 Go 2 TESh ·1· 3619 e. 

:5 ••••• ••••• I• 2 G1 2 TESh •2·0046139•004 ..... 
19 1,,899962•000 ioh51950•001 1, 016286hOOO 4t46887!lS•002 9,126H30•001 2.3497836•000 §,4767198·002 

••••• I• 1 Go 1 TESh 2t219263~·QQ4 . .... 
••••• I• 1 Go 2 TESh •8.9070944•004 ..... 
••••• I• 2 G• 2 TEST, •1·7287618~004 ••••• 

20 1,59!5080•000 9,6848229•001 1,01~4816•000 7o33Z2137oQ02 9,1264730•0 01 4,~24ZH5•DOD I ,429n~~· D Qa ••••• I• 1 Go 2 TESh •6·7471235•004 ..... 
••••• I• 2 Go 2 TESh •1·24!19181•004 ..... 

21 1,5929066•000 9,7582942•QQ1 t,oQ96231•ooo lt2~12Z4SoQQ1 2o1264Z3o•DOl 2oZl80260•DDD l!oH93709•DDZ 
••••• I• 1 Go 1 TESh 2.?.878701•004 ····· ••••• lo 1 Go 2 TESTJ •2·0985024•004 ••••• 

22 1,5863823•000 9 1 5378957•C01 1, o206593•ooo 9,8555~4!'>oQ03 2o126413D•DD1 1oDODDDDOUDD I,Oe6 27iU •DO ~ ••••• I• 1 Go 2 TESlf •2·4645124•004 ····· 23 1,5798546•000 8,8218288•001 1,oo32082•ooo 9,2482908•003 9,1264730•001 1.oaooooo•ooo lo1025347-o02 ••••• I• l Go 2 TESh •1•1621131•004 ····· 24 1,5732503•000 9,8951015•001 1,0024887•000 8,767396h003 9,1264730•001 1.ooooooo•ooo !,2978542•002 
25 1,5666735•000 ,,8994324•001 1, 0019057oOOO e, 511!225•0 03 9,1264130•001 1.0157944•01!0 !,19624?4•002 
26 1,,601267•000 t,9g37519•Q01 1,QQt6986•QOO 9,25~66~1oQQ3 2,12647~0•001 1d!B2ZH•OOO i tl3233Z2•D02 
27 1,5536685•000 1,9083309•001 1,0015613•000 1o1589469o002 9,1264730•001 1,5110725•000 1.0728165•002 
28 1,5472505•000 ,,9135633•001 1,0010588•000 1,7176642•002 9,1264730•001 2,3497836oOOo D,7024855ooOJ 

••••• I• 1 Go 2 TESh l.•3569644•nQ4 • •••• 
29 1,!1498156•000 9,9202445•001 1,0006403•000 3.1370929•002 9,1264730•001 4.5247475•000 A,615BB27.oOJ 

••••• I• 1 G• 2 TESh 2·0108044•004 ••••• 
30 1,5343!126•000 w,9o74816•C01 1,ooo3635•ooo 6.3286102•002 9o126473o•001 9.718026o•o6o 9,61!13242•003 

••••• I• 1 Go 1 TESTJ 1.6569548•004 ••••• ••••• I• 1 (il 2 TBSTJ 3,7 595 AoO • • •••• 31 1,!127165 •OOO 8,,9638~6·001 1' 0431383•000 6o4688746o003 9,1264730•001 1,ooooooo•ooo 1,3499986•002 
••••• I• 1 Go 1 TESTf 1o4179050•004 ····· ' .... I• 1 (il 2 TESh 1t8~69717•QQ4 ••••• 

32 1,!1214871•000 ,,8448256•001 1,00723210000 5o9170824o003 9,1264730•001 1,ooooooo•ooo It 2749583• o 02 
I •••• I• 1 Go 2 TESTJ 3t0130014o004 ••••• 

33 1,5U2830.000 9,928Q266•Q01 9 1 98641n3•0Q1 5,7731214•003 2.~264230•0 01 loCDODDDD•OQD !1,8U36Z9•QQ3 I•••• I• 1 Go 2 TeSTf 2. 8335859o 0 0 4 ····· 34 1,!1093312•000 e,e515667•001 9,9?88370•001 5o536!08h003 9,1264730•001 1oOOOOOOO•OOO !,7270293•003 
' .... I• 1 G• 2 resT• 2•7137821•004 ••••• 

35 1,!1o:S6462•ooo $,9544044•001 9,9806475•001 5,37?8854•003 9,!190078t•001 1t 0166101*000 .,6243043•003 ..... I• 1 G• 2 TESh 2,!1722116•004 ••••• 
36 1,498~202•000 9,i!l17142•001 9 1 98H204•0Q1 5o875!I096o003 9,5900781•001 1ol6339D6•00Q !,6ZQ61Q7ogQJ , .. , I• 1 G• 2 TBSTI 2·4791829•004 ••••• 
37 1,49304896000 1,96025!19•001 9,9877734•001 7,4641647•003 9,!i90078t•001 1.5513477•ooo 2·7517508•003 •••• I• 1 Ql 2 TESh 2.3654666o~Q4 ••••• 
38 1,4881!116•000 9,9629116•001 9,9905889•001 1o1479232•002 9,5900781•001 2.5227!194•000 2·7677339•003 •••• I• 1 Go 2 T~Sh 2t220009i•004 ••••• 
39 1._,4835652•000 ··~656870•001 _ 9,9934015•001 2' 3336183•002 !_t!I9007h!Jil.1 5t511~966•000 1.7714493•003 



••• I• 1 Go 2 TESTo 2o0114057o004 ...... 
40 1o 479415hOOO ,,9122504•001 1, 0031632•000 6,5917200•002 9,5900781•001 1' 7442605•0 61 f,19381!5h002 

••• I• 1 Go 1 TESh 2o4932646•0Q4 ..... 
••• I• 2 G• 1 TEST• 2o8Q4Q680•004 ..... 

41 1,4HII384+000 ll.2369434•001 1,13635~8•000 5,7492100•003 9,590078t•001 1.ooooooo•ooo !,1265644•001 .... I• 1 G• 1 TESh 6o19585:51oOQ4 ••••• , ... I• 1 Gl 2 TESh 1o963650i•004 ..... 
42 1,4723224+000 ,,7343919•001 1,0233502•000 3o699~102•003 9,5900781•001 1o0000000*000 4,9911045•002 

~··· I• 1 Go 2 TESh !.o6Q92075oQQ4 ••••• 
43 1,4619550+000 1,9564611•001 1,0008422+000 2,9249081•003 9,5900781•001 1,ooooooo•ooo !J.196U28•00J ., ... I• 1 Go 2 TESh 1.5627488•004 . .... 
44 1,4657268+000 9,9702909•001 9,9918101•001 2,79720\4•003 2,590078j•QQ1 1oOODDDDD•ODO 2o15192Q8oQQl 

•••• I• 1 Go 2 TEST• 1·5037825•004 ••••• 
45 1,4626296+000 9,9767140•001 9,9S83236•oo1 2' 6830751o003 9,5900781•001 1.ooooooo•ooo 1,1609664•003 

••••• I• 1 Go 2 TESh 1o4586054•0Q4 ***** 
46 1,4596666+000 9,9780692•001 9,99048~8·001 2,568~133•003 9,5900781•0 01 1e0000000~000 lo2411545o003 

••••• I• 1 G• 2 TESh 1•4135622•004 ····· 47 1,4566365+000 11,;786984•001 9,9923686•0Q1 3e5112302•003 9 , 5730206•Q Q1 1,43QDOOO*DOO l 1 36702H•QQ3 
••••• I• 1 G• 2 TEST, 1o3532871•004 ••••• 

48 1,45H541+000 9,9795448•001 9,99282~8·001 3,328258Yo003 9,5730206•0 01 1.43ooooo•ooo le3276032oQQJ 
***** I• 1 G• 2 T~Sh 1o28893QJ•004 ..... 

49 1,4516444•000 9,9804581•001 9,9939309•001 3o1139198o003 9,5730206•0 01 1,43ooooo•oiio {,3472793•003 
••••• 1 G• 2 TESTI 1·1746841•004 ••••• 

1,4492722+000 9,9B04H5•001 9,9947947•001 2e058~175o003 l 4343287•003 
••••• • ESh 1.130 26·004 ····· 1,4470316+000 9,9824686e001 9,9965182~001 1,9464904•003 9,5730206•001 1.ooooooo•ooo l,4Q29584·003 ..... 1 G• 2 TEST, 1·1 82419•0 4 ••••• 

1,444 100+000 II, 831012•001 9,9977319•001 1,8462801•003 9,5730206•001 1.ooooooo•ooo (,4630793•003 ...... I• 1 Go 2 TESTa 1.0507172•004 ..... . 
53 1,4419052•000 9. 9839328· 0 D1 9,9987319•001 1o7470336o003 9,5730206•0 01 1,QOQOD00•DOD 1 1 4Z991~2•003 ..... 1~ 1 G' 2 TEST• 1o0026808•004 ····· 54 1,4410122•000 9,9846468•001 9,9995738•001 1e67935~0•003 9,4624057•001 1e01638~3•ooo 1o4927011•003 
55 1,4392332•000 9,9a5J453·oo1 1oD~00254+QOD 1t8D67~~8o003 2,462402Z•OOl 1t1U665~•DOD ! d2DIIU7•oQ3 
56 1. 4375626•000 v,9860644•ont 1,oooo517•ooo 2e2521726•003 Q,4624057•0 01 1,5400436•000 {,4452332•003 
57 1,4360142+000 9,9869546•001 1,ooootn6•ooo 3,3549978•003 9,4624057•001 2,472A331+000 l,31,1678o003 
58 1,4346347oOOO 9,9887849•Q01 9,9988340•001 6r26g8925ogQ3 9 1 4624D57•D01 5,199~116*000 loOD49126•QD3 
59 1,4334356+000 11,9842589 • 001 9,9991542•001 1•501'90Jo002 9, ~24057•0 01 1,4310121•001 1,4895292•003 

••••• 1• 1 Go 2 TEST' •2.3423068•004 ····· 60 1,4327338+000 9,8737o3o•ao1 1,ooe4559•ooo 1e8818470•QQ3 9,4624Q57•0 01 1.ooooooo•ooo 2o10856gQ•OQ2 
61 1,i319o57•ooo 9,9650765•001 1,0010751+000 Sr4026171•004 9,4624057•0 01 1.ooooooo•ooo f,5674005•oOJ 
62 1,4311227•000 !1,9aBo181·001 1,0000941•000 6,872610~•004 9,4624051•0 01 1,ooooooo•ooo 1,2922658•003 
63 1,4Jft3503•DOO 9,9927825•001 9,9988870•001 6,5869054•004- 9. 4624"057·0 ·01 1, 0 0 0 0 0 0.0 • 0 0 0 ,,1045610•004 
64 1,429612h000 9,9931309•001 9,9974820•001 6,21ea131ooo4 Q,4624057•001 1.ooooooo•ooo ~.7511783oQ04 
65 1,4288875+000 9 1 993955Q•QU 9 1 99764 78•0 H 6,1635~•3•QQ4 2,4~2402Z•OOl 1,aoaoado•ooo 1,6927266·~ 
66 1, 4281845•000 9,9933442•001 9,9981493•001 8,55544~1-004 9,8111981•0 01 1,4300000+0QO 4,80~1147•00~ 
67 1,.2,5392+000 9,9947452•001 9,99830~7•001 7,852492·9•004 9,8171981•0 01 1,4300000•0QO '. 55'S14 0. 0 0 4 
68 ~,4268973•000 9,9929813•001 9,998559Q•QD1 7,841Q~29oQQ4 q,S1U98l•OOl 1.~~00000!000 I,5Z7ZOJ3ooQ4 
69 1, 4263128•0 00 9,9948778•001 9,9988291•001 4,981!141•004 9,8171981•001 1.ooooooo•ooo 1,9512606•004 

CXl 



00 

"' 70 1,4257653•000 9,9 9 ~ 6 970•001 9,9Y925H•001 4,66884?~ • 004 9,8171981• 001 1, 0 00 0000•00 0 3 , 55 34 290 · 004 
71 1,4252 359•000 9 9 94 7969•Q01 9,9095427• gQ1 4 1 519QZ7~ • Q04 9 1 6 ! 71981• 0D 1 1.a oaaaoa • oao 4 ,H 5 Z3H·~O_! 
72- 1,42 47396•000 9,99 59814 • 001 9,9998016•001 4. 3132814•004 9,8171981 •00 1 1 , 0170102+00 0 3, 6202407•004 
73 1,4242593•000 9,994A457•001 9,9999985·001 4o8098750o004 9 ,8171981• 00 1 1.1679099+000 ~.1527 8 8 5 ·004 
74 1,42J d1llo000 i,99 6 Q956• QQ 1 1.o o og1~ ~ ·ooo 6,Q47Q024 • QQ4 9,81H98l• Oo l 1,5 l l~Z2J•oaa t,oa 5~266 ·D04 
75 1,423J836•000 9,9945687 • U01 9,999996~·001 9,644~57J•004 9,8171981• 0 01 2,6171420•000 S 0 4277734 o 004 
76 1,4229883•000 9,9957523•001 9,9996477•001 2o114919J•003 9,8171981• 0C1 6,1709454>000 3, 8954 00 0.004 
?7 1,4226636•0 00 9 198246A4 • Q01 1,00019~6+0QQ 9,56912QY•Q03 2,81 71981• 00 1 2,856~6 ~2 •0 0 1 1.9 ~ 374 §6 •003 

••••• I • 1 G• 2 TESl• 6.6637176•004 . ...... 
••••• I• 2 G~ 2 lESh •2. 7848911·004 . ..... 

78 1,4216070•000 9 1826HQ6•QQ1 1,QJ99164+000 212~29~9/oOQ3 g,SlZHBl• Q~ l l.ODODDDO•DOD lo 22 82 3H•00 2 
79 1,4215118•000 9,9937867•001 1, 0023 3ij7+000 4.7597861•004 9,8171981• 001 1.oeooooo•ooo !,960048 2o 00 3 
80 1,4213619•000 919969095•001 1,0003852•000 1,84826~~·004 918171981•0 01 1,0000000•000 8,9424920•004 
81 1,4212024•000 9 199 74Q48•co·1 1,0 Q013d5+0QQ 1 , 534~6,~•004 9,811 1981•0 01 1. 000 00 0.~0 ~ .9 Z 9 Z 317•o 04 
82 1,4210480•000 9,9977126•001 1,0000 936+000 2o05628~7.004 8 0 302724 2 •0 C1 1,4300000•0 0 0 ~, 2228776 • 0 04 
83 1,4208975•000 '. 997964?. 0 01 110000527•000 1,9387591o004 ~13027242• 0 0 1 1,4300000•000 !,5618958•004 
84 1,4207502•000 9,998111Q•Q01 1 0 0QOQ125•QDQ ~,85H2•~•DD4 8,30272~2•0 0 1 1.~3DDCOO•DDD 2,013Z124•004 
85 1,4206061•000 9,9982944•001 9,9999055•001 1.248,43~•004 8,302724 2•0 01 1.ooooooo•ooo l,6110556·004 
86 1,4204660•000 9,9983791•001 9,9997410•001 1o204il51lo00~ 8,3027242•0 01 1.ooooooo•090 L 3618 819•o04 
87 1,4203300•000 9 19984842•001 9,9996417•001 1o ~6 2Q6Q6•Q Q 4 8, H272~2•0 01 1 0_Q_O_Q_QJ).D.O..t..Q. 0 0 l o15 ZH 27•004 
88 1,4201983•000 9,9985769 • 001 9,9996182•001 1o120S444o004 A,3027242• 00 1 1,ooooooo•ooo t, 0412520•004 
89 1,4200110•000 919986~91•001 9,9996872•001 1. 0973643•0 04 9,6409409•0 01 1.016~997+000 t,o180163.o04 
90 1,4199482•000 9,9987582 • 001 9,9997472•001 1,2Q9502l.•DD4 2,6409409•0 01 1,1 ! ~3226•000 0,8806868•005 
91 1,419830h000 9,9986544 • 001 9,9997815•001 1o552~845o004 9,6409409•001 1,5558974•000 0,2717863•00' 
92 1 14197169•000 9,9989699 • 001 9. 9997716•0 01 2.4276916•004 916409409•0 01 2,543~997•000 11,016703 9• 005 
93 1 , 4196096•000 9 , 999 1 266 • 001 9,9997019•001 5 o 10862~ -,•QD4 2 0 64Q9409•0 01 2,646711Z•DDO ~. 7·2 2 ~ 2 2 9•005 
94 1,4195105•000 9,9992182 • 001 9,9995366•001 1,594532~•003 9,6409409•0 01 1.9109036•001 3,1833464 • 085 
95 1,4194266•000 9,9992336•001 919994789 • 001 710364680•005 9,6409409•0 01 1.ooooooo•ooo ! • 4536115 • 0 05 
96 1 1 4193457oOOO 9,9993g86•Q01 9,99953J0•001 6 1 81548Q9oQ05 9,6409409•0 01 110000000•000 i. o~Je15o · o 05 
97 1 , 41926 72 •000 9,9993581 • 001 9,99962\8•001 6,599192~•005 9,6409409•0 01 1,0000000•000 2,6367372 · 00' 
98 1,4191915•000 V,9993675•001 9,9996927•001 6,5277434•005 9,6409409• 00 1 1,0241 631•000 li,2519180·005 
99 1 , 4191185•000 9,9993801•001 9,99975 23•001 7,670384Q•QQ5 2,6409402•001 1 • 2 4 z 9 8 2 8. 0 Qj)_______l_,_U~..D.!_ 

100 1,4190484•000 9,9993942 • 001 9,99979~6•001 1o140720lo004 9,6409409•0 01 1,930 6773•000 3,9633058.005 
101 1,4189816•000 919994168•001 9,9997920•001 2o4032787o004 9,6409409•0 01 4 ,2623H9•000 317518970•005 
102 1,4189194•000 ~ ,9994611 • 0 u 9,9997474•001 8,824~1~J·OQ4 2 0 ~409402•0 0 1 1,68DZDH•Ool 2.e63312D•DD5 
103 1,4188675•000 ,,9995~28•001 9 ,9996953•001 4,3~0!9H•005 9,6409409•0 01 1,ooooooo•ooo !.,5246638 • 005 
104 1,4188174•000 ~19996032•001 9,9997186•001 4,2111775•005 916409409•0 01 1,ooooooo•o9o !. ,1 5 45?22·005 
105 1 , 4187688•000 9,9996126 • 001 9,9997680•001 41 07729?d o 005 9,6409409• 00 1 1 o000DODD•OOD l 1 55 4 64Q8.og5 
106 1,4187220•000 9,9996194•001 9,9998133•001 4 0 0849286o005 9,6409409•0 01 1 I 0380914+000 !,938936,•005 
107 1, 4186770.000 ,,9996261•001 9,9998517wOO!. 5,3988798•005 916 4 09409•001 114236408•000 2,2566004 • 005 
108 1,4186339•000 9,9996J35 • Q01 9,9998713•QQ1 1 , 091Q63hQ04 9 0 64Q94Q9•D01 2,998~668•DDD z,HB81QJ.oD' 
1o9 1,418!193hOD~ 9,9996510•001 9,9998565•001 4. 734047h004 9,6409409•001 1,377418HOOt 2,0550564•00!I 
110 1,4185586•000 919997044 • 001 9,9998093•001 2o903565 9o005 9,6409409•0 01 1,ooooooo•ooo ti0490316o005 
111 1,4185252•000 9,9997t67o001 9,9998155•001 2181035Q2•005 9,6409409•0 Q1 1 ,Q OODQQO•QOO 0 18777236•006 
11 2 1,41849 30•000 919997265 • 001 919998518•001 2o7100176w005 9,6409409•0 01 1.ooooooo•ooo 112528239•005 
113 1,4184620•000 9,9997334•001 9,9998855•001 2,7922447•005 916409409•0 01 1,0690409•000 l,5215643o005 
114 1,4184322•000 9,9997381•QQ1 9,9999123oQQ1 4 1 84H126oQ05 9,64Q94Q9•QQ1 1o930IIZ73•DOD 1 1 74167~1•DD5 
115 1,4114039•000 9,9997484 • 001 9,9999157.001 2,379!1727•004 9,6409409•0 01 9.9~14403•000 t,6726903•005 



116 1,4183792•ooo 9,9o97907·oot 9,9998703•001 2.0840117•005 9,6409409•0 01 1,ooooooo•ooo 7,958Q641•006 
117 1,•183554•000 9,9997962•001 9 99988;0•001 2o008646J•005 9 1 6409409•0 01 1,ooooooo•ooo 1,8813977•006 
118 1,i183325•ooo 9,9998000·o01 9,9999163•001 1.931090&•005 9,64094Q9•0 01 1,ooooooo•ooo 1,1626733•005 
119 1 1 4183106•000 9 1 9998041•001 9,99994~7•001 1,9830190•005 0 1 6409409•0 01 1 0 0690409•000 1 1 36,8020•00' 
120 1,4182896•000 9,9998o80·001 9,99995d6•001 3,432553J•005 9,6409400•0 01 1,930~773•000 1,5054116•005 
121 1,4182696•000 9,999~158·001 9,9999567•001 1.6753490•004 o,6409409• 00 1 9,9514403+000 1,4289748•005 
122 1,4182529•000 9,9998521·001 9,9999186·001 1o42251t5o005 o,6409400•0 01 1.0000000•000 6,6426292·006 

1,4182367•ooo e,9998562·001 9,99992J5•oo1 1,36984~9•005 9,6409409•0 01 1.ooooooo•ooo 6,7342044•006 
1,4182212•0oo 9,9Q98586•001 9,9999456•001 1,3168651•005 o,~409409•0 0 1 1.ooooooo•ooo 8,6988293.o06 
1,4182063•0oo 9,999861~8,-~o~o~1 __ n9~9~999626•001 1.472567d·005 9~940~1~A64J996•0oo __ ~.oo77027~ 
1, 181 O•OOO 9,9Q9R654·001 9,9999140•001 6o83594A6•005 9,6409409•0 01 5,6467117•000 1,08~7519•00' 

127 1,4t81?92•0oo 9,9998824•001 9,9999566•001 1o0897734•005 o;64094oo•o o1 t,ooooooo•ooo ?,4159907•o06 
128 1,4181669+000 9,9998844•001 9 1 9999669•001 1 1 04558?Jo005 Q,6409400•0 C1 1,0000000•000 8.2500337•006 
129 1,4181551•000 ~,9998872·001 9,9999814•001 1,0019058o005 9 1 64094oo•o o1 1.oooocoo•ooo 0,4210263•006 
130 1,4181439+000 9 1 9998899•001 9,9999912•001 1,1165201 • 005 o,6409409• 00 1 1,164~996+000 {,0129210•005 
131 1,4181332•000 9,9998933•l11 0~ 999971•0 1 5o1624754o005 O L6409409•QD~46711J~000~ 038Q492o005 
1~ 1, 4T8t239+o~, 9o99 o 86· o o1 9, 9999744 •o "-' o~1,_....,8'",~o29?8o to ill 9, 64 o 94 o 9• 0 o 1 1. o o o o o o o •o o o 6, 5759 o86. o o& 
133 1,4181149+000 9,9999107•001 9,9999816•001 7,69028~~•006 9,6409409•0 01 1o0000000+000 7,0908427•006 
134 1,4181063•000 9,9999131•001 9,9999923•001 7,3550307•006 9 1 6409400• 001 1 1 0000000+000 7,9191232•006 
135 1,4180982•000 9,9999155•001 9,9999994•001 8,1815214•006 9,6409409•0 01 1,164~996+000 8,3906925·006 
136 1,418U904•ooo 9,9999tA4·001 1, o ooo o ~4•ooo 3,7743982•005 o,6409409• 00 1 5,6467117•000 e,5t8312B·o06 
137 1,4180837•000 9,9999J15·oo1 9 9999862•001 5,77823 3 ~ • 06 o,6~9409• 0 C 1 1,ooooooo•ooo 1,4714765•006 
138 1,4180773•ooo 9,9999332·oo1 9,9999912•001 5,5 269561•006 9,64o9409• oo 1 1.ooooooo•ooo ,,7976140·o06 
139 1,4180?13•0oo 9,999o352·001 9,9999987•001 5.2798200•006 o,64o940o• 00 1 1. ooooooo•ooo 6,3471525·o06 
140 1 , 4180655•000 9,9999371•001 1 1 0000004+000 5,8665836•006 Q 1 64o9400• 001 1,1643996+000 6

1
6435896ooQ6 

141 1,4180600•000 9,9999394•001 1,00000~6•000 2o702620J•005 o,6409409•0 01 5,6467117•000 6, 6903885•006 
142 1,4180553•noo 9,9999499·001 9,9999932•001 4.0R99595•006 9,6409409• 00 1 1 , ooooooo•ooo 4,3266919•006 
143 1,4180508•000 9,9999513•001 9,9999966•0 1 3,9081764o 06 9 64 940~~~~QOOO~ OO 4, 5~3780~~~ 
1 44 1,4180465•000 j,9999528• 001 1,00 0 00~2•000 3,7?9891 3•006 9,~409409•0 0 1 1oOOOOOOO•OOO 4,8974180•006 
145 1,4180425•000 9,9999543•001 1,ooooon5•ooo 4,1407069•006 9,6409409•0 01 1.164~996•000 ,,082780J•006 
146 1 1 4180387•000 9,9999560•001 1,0000007•000 1o905384So005 9 1 6409409•0 91 5,6467117•000 I

1
0899398oQ06 

147 1,.180354•000 9,9999640•001 9,9999972•001 2o855223J•006 o,6409409•0 01 1,0000000•000 3,3164397•006 
148 1,4180323•0oo 9,9999651·0o1 9,9999995•001 2,726~197•006 o,64094oo•o o1 1.ooooooo•ooo 3,4455588·006 
14 9 1 , 418 o 2 9 4 • o~o~o-~9_!,~9~9~9~9~6~6~2;-:•~o~--;1~o~o~o~o~o~o<i3~•:-:o~o~-2~· 5~979 :;-8 ~6~4 _,_o~Of6-~9_. 6 4 o ~.lt2_• ~_._o ~ QO o n ~-o o o s , 6 8 2 4 4lli ~ Q 6 
150 1,4160266+000 9,9999613•001 1,00000~5•000 2,88413~1·006 9,6409400• 001 1,164 3996•000 3,7956634•006 
151 1,4180239+000 9,9999686•001 1,0000006+000 1o32589,1•005 9,6409409•0 01 5,6467117•000 ~,7839927•006 
152 1,4180217•000 9,9999746•001 9,9999994•001 1o9690136•006 9 1 64 0940o• oot 1.ooooo Oo•ooo 2 ,4822075•006 
153 1,4180196+000 9,9999753•001 1,00000~1•000 1o878663H•006 o,6409409• 001 1oOOOOOOO•OOO 1,5616027•006 
154 1,4180176•000 9,9999762•001 1 1 0000003•000 1.790360~·006 o,6409409• 0 ~ 1 1oOOO OOOO•OOO !,7136703•006 
155 1,4180157•000 9,9999770•001 1 0 0000~5•000 1,98480~~·006 9 6409409•0 01 1.164~9~6·0~ !,7810jjl~006 
~ 1,4180139•ooo 9,99997~01 1,ooooon6•ooo 9,1164306•006 9,640940Q• 00 1 5,64671t7•ooo t,7619535·o06 
157 1,4180124•ooo 9,9999822·001 1,ooooo~o•ooo 1,342061,•006 o,6409409• 0o 1 1.ooooooo•ooo 1,8226565·o06 
158 1,4180110•ooo 9,9999S28•Dn1 1.oooooo2•ooo 1,279§962•006 9,6409409• oo t 1,ooooooo•ooo 1,8704159·o06 
159 1,4180o96•0oo 9,9999834•001 1,ooooon3•ooo 1.2186546•006 o,64094Q9• 00 1 1,ooooooo•ooo t,9662839•006 
160 1,41800B3•ooo 9,9999840•001 1,ooooon4•ooo 1,3501412•006 9,6409409• 00 1 1,164~996•ooo 2,oo5o5o2.o06 
161 1,4180071•000 e,9999847·001 1 oooooo5•ooo 6,196223~•006 o,6409400•0 01 5,6467117+000 1,9845611•006 
·162 1,4180 061•0oo 9,999981 •001 1,ooooo •ooo 9,042o4•6•00 o,640 40o•O o1 1.ooooooo•ooo 1,3173558·o06 
16J 1,4180052•000 9,9999882•001 1,ooooo~2•ooo 8,61545~5•007 9,6409400•0 01 1,ooooooo+ooo 1,3445097•006 

00 

"' 



(X) ... 
I• G•l J•1 ~~ux. 1,7852171•002 
I• 2 G•1 J•1 ~~UX• 1, 7723179•002 
J. 3 G•l J•1 ~~UXc 1,7466637•002 
I• 4 G•l J•1 q,UX• 1 7985321•002 
I• G•1 J•1 u • 1,es8335A•002 
I• G•1 J•1 ;~UX• 1,596616~·002 
I• G•l J•1 ~~UX• 1,~240407•002 
I• G•l J•1 f'~UXa 1, 4413881·002 

G•l J•1 ;~UX• 1,3495454•002 
G•1 J•1 ~~UXc -1 249H45o002 
G• J•1 ;~UXc 1,1423006•002 
G•1 J•1 ~~UXc 1,0290996•002 
~·1 J•1 ~~UXo 9 ll08484o003 
Gal J•1 ~~UX• 7,8~49261•003 
G•l J•1 ~~UX: 6,es58771•003 
G•l J•1 f~UX• 5 4064845o003 
Gal J•1 F"~UXc 4,1595168•003 

I• G•1 J•1 ;~UX• 2,~275785•003 
I• G•l J•1 ;~UXa 1 7229637-003 
I• G•1 J•1 f~UX• 5,5151462·004 

CANDI02D ~AS COPJEU fLUX fHOM LUN 42 ONTO LUN 48 

IMAXJN• 20 JMAX I N• 20 ~MAXOUT• 20 JMAXOUT• 20 
I• 1 G•l J•1 F"LUXD 3,5355339•002 
I• 2 G•l J•1 ;~ux. 3,5355339•002 
I• J G•l ~·1 f~UXc ~.5~55H2•DD2 
I• 4 G•l J•1 ~LUXe 3,5355339•002 
I• 5 G•1 J•1 f~UXc 3,5355339•002 
I• 6 G•l J• f UX: 3 5355339•0 2 
I• 7 Gal J•1 fLUX. 3,5355339•002 
I• 8 G•1 J•1 fLUX. 3,~:155339•002 
I• 9 G•1 J•1 o~UXo 3,5~5!i~32•Q02 
I• 10 G•1 J•1 F"LUXc 3,5355339•002 
I• 11 G•l J•1 F"LUX• 3,5355339·002 
I• 12 G•l J•1 F"LUX• 3 5~5533~·002 

13 G•1 J•1 F"LUXa 3,5355339•002 
14 G•1 J•1 F"LUX• 3,5:1!55339•002 
15 Gal J•1 o~UXa ~,5355H2•QD2 
16 G•l J•1 I" LUX: 3,5355339•002 
17 Go1 J•1 F"LUXc 3,5:155339•002 
18 G•1 J•1 " UXa 3 'U5339o 02 
1 G•1 J•1 I"LUX• 3,5355339•002 

I• 20 G•l J•1 ~LUX• 3,5355339•002 

CAN0 1l 020 RAS COPIEU FCOX FROM CON 49 ONTO LON ~8 

I MAXIN• 20 JMAXIN• 2 lMAXOUT• 2 MAXOUT• 21L__ 

CANDID2D IS PREPARING X SECTIONS ONLY ON LUN 48 



PHOS, NO, lo02000o081 2DCAND!D RT FULL. CIRCLE lo 2 GRou~s. 20~20 11E5H PAll! 1'10, 17 

FLU~ES IN CHANNE~ NCl 1 1 ARE 

ZMES11 llROUP 1 GROU!! 2 ZMESH 
1 1,78522•00<! 8,43Z64oQQ2 1 
2 1,78522•002 8,43263~002 2 
3 1,78522•002 8,H263o002 3 
4 1 78522•002 8 4Ja62o0 4 
5 1,78521•00<! 8,43262•002 5 
6 1,78521•002 8,43262•002 6 
7 1,78521•002 8 1 4326h0Q2 z 
8 1,78521•002 8,43161•002 8 
9 1,78521•002 8,43i!61o002 9 

10 1,78521•002 8 1 43261-002 10 
11 1,78521•002 8,43261•002 u 
12 1,78521•002 8 1 43i61•002 12 
13 1,78521•002 8,43261 • 002 13 
u 1,78521•002 8,43i61•002 14 
15 1,78521•U02 8,43161•002 15 
16 1,78521•002 8,43262· 0 Q2 16 
17 1,78522•002 8,43262•002 17 
18 1,78522•002 8,43163•002 18 
19 1,78522•002 8 1 431!63•002 19 
2D 1,785~2·002 8,4Ja64oQ02 20 

PROB, NO, 1o02000•0Q1 2DCAND!D RT FU~L CIRCI.E 1, 2 G~ou ~s. 20X20 MESH PAGt NO, 26 

;~uxes IN · CHANNE~ NO , 1Q ARE 

ZMESH ijROUP 1 GROUP 2 ZMESH 
~ 1 1 24949•Q02 5 1 i~IO~•DD2 1 
a 1,24949•002 5,90208•002 2 
J 1,24949•002 5,9020&.002 3 
4 1,24949•002 5 1 90208•QD2 ~ 
5 1,24949•002 5,90107•002 5 
6 1,24949•002 5,90107o002 6 
7 1,24949•002 5 1 90207-ogz z 
8 1,24949•002 5,90106o002 8 
9 1,24949•002 5 0 90206o002 9 

10 1·, 24949•0 02 5 1 90206oQQ2 10 
u 1,249. 9•00 2 5,90206•002 11 
11 1,24949•002 5,90106•002 12 
13 1,24949•Q02 5,i0106•DD2 13 
14 1,24949•002 5,90107•002 14 
15 1,2.949•002 5,90107•002 15 
16 1 2•9•9•002 5 0207o 
17 1.2.949•002 5,90108•002 
18 1.~·9·9·002 5,90108•002 
19 1,24949•002 5 1 90IOioOC Z 

00 20 1,2.949o002 5,90209•002 <.n 



PROB 1 NO, 1,02000•001 20CANDID RT F"U~L CIRCLE 1, 2 GRO IJPS, 20X20 HES~ 

fLUXES IN CHANNEL NO, 20 ARE 

lMES H GROUP a·ROUH 2 Z~ESH 

1 5,~7515•004 2,63346•003 1 
2 5 , 57514•004 2,6H46o003 2 
3 5 , 5?5\4•004 2,63346•003 3 
4 5 ,5 7514•004 2 6JS46oO 
5 5 ,~7513•004 2,63S46 • 003 
6 ~.57513•004 2,6H45o003 
7 5, 57512•004 2,63145 . 003 
8 5,57512•004 2,63345•003 
9 5,57512•004 2,63345•003 

!. 0 5,57512•004 2,6n4s.oo3 
u 5,57512e004 2,63145•003 
12 5,57512•004 2 1 6J:145o0Q3 
13 ~.57512•004 2,63S45o003 
i4 5,57512•004 2,6a45•003 
u 5,57513•004 2 1 63J45oOQ3 
16 5,57513e004 2 63:146. 3 
17 5,>75!.4•004 2,63146•003 
18 5,57514•004 2,63346.003 
19 5,57515•004 2,63346o003 
20 5,:>7515•004 2,63546•003 

I' LUX NORMALIZATION F'ACTQH IS !1,5Q3'58•001 



8. Sample Problem 8 

a. Description 

( l) Problem T ype 

Real keff calculation 

( 2) Configuration 

(a) Geometry 

xy 

(b) Region Definition 

The reactor consis ts of three regions as follows: 

Region No. 1 : Internal thermal column (water). 

Region No. l : Core region composed of enr iched 
uranium, stainless steel, and water . 

Region No. 3 : Reflector composed of beryllium and 
water. 

(c) Mesh Definition 

x direction : nine points 

y direction: nine points 

Buckling (B 2
) = 0.0027416 

(d) Boundary Conditions 

Left: ¢' = 0 . 

Right: ¢ = 0. 

Bottom: ¢' 0. 

Top: ¢ = 0. 

(e) Number of Energy Groups : 18. 

(3) Convergence Criteria 

keff difference = 10- 5
• 

keffbounds = 10- 5
. 

Sum of flux difference 

Up - scattering = 10- 3
• 

Maximum number of up-scattering iterations 0. 
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b . Output Listing 

PR OB. NO , 7,10000+000 2DCANDID K CALC(UPSCH-NO INNERS), XY,18 GROUPS , 9x9MESH 

REACTOR GEOMETRY 

GEOMETRY LEF"T RIGHT BOTTOM 
TYPE BOUND BOUND BOUND 

20-XY WITH NO SYMMETRY 0,0000+000 3.6000+001 0 .000 0+000 

PROS, NO, 

REGION BOUNDARIES 

REGION NO, LEF"T BDRY, RIGHT BDRY. BOTTOM BORY, 

1 0,0000•000 3,6000+001 o.oooo•ooo 
2 0,0000•000 2.1000+001 o.oooo•ooo 
3 0,0000+000 6.0000•000 o.oooo•ooo 

7,10000+000 2DCANOID K CALC<UPSCAT-NO INNERS),XY,18 GROUPS•9x9MESH 

MESH DEF'INITION 

INCREMENT METHOD - X(R) OIRECTION 

X(R) INCREMENTS X(R) INCREMENTS X(R) INCREMENTS 

0,0000+000 3 6,0000+000 3 2o1000+001 3 

IHAx a 9 

X<Rl PLUS DELTA X(R) F'ROM LEF'T TO RIGHT OF' REACTOR 

TOP 
BOUND 

3,6000+001 

PAGE NO , 3 

TOP BDRY, 

3,6000+001 
2,1000+001 
6,0000+000 

PAGE NO, 

X(R) INCREMENT 

MESH NO, 1 2 3 ~ 5 6 7 8 9 
ABSCISSA 2,0000+000 4,0000+000 6,0000+000 1,100 0•001 1,6000+001 2.1000+ C01 2.6 000 +001 3,1000+001 3,6000+nQ1 

X(Rl 

...... 
00 
00 



PROS. 2DCANDID K CAlC(UPSCAT•NO INNERSioXYo18 GROUPS, 9x9MESH PAGE NO, 6 
NO, 7,10000•000 

REGION HAP 
SH (REGION NUMBER BY MESH POINT) 
NTS R MESH POINTS 

2 3 5 6 1 8 9 

····································· 
9• 1 1 1 1 1• 9 

• • 
8• 1 1 1 1 1• 8 

• 
7• 1 1• 1 
.................•......• • 

6• 2 2 2 2 2 2• 1 1• 6 

• * * 
5• 2 2 2 2 2 2• 1 1 1• 5 

* * * 
~· 2 2 2 2 2 2• 1• 

········•···· * * 
3• 3 3 3• 2 2 2• 1 1• 3 

* * * 
2• 3 3 3• 2 2 2• 1• 2 

* * * 
1o 3 3 3• 2 2 2• 1 1• 1 

·································•··· 
2 3 5 6 7 8 9 

R MESH POINTS 

PROS, NO, 7,10000+000 2DCANDID K CALCCUPSCAT•NO INNERSioXYo18 GROUPSo9x9MESH 

MESH DEriNITION 

INCREMENT METHOD ~ YCZI DIRECTION 

YCZI INCREMENTS Y Cl I INCREMENTS YCZ) INCREMENTS 

0,0000+000 3 3 2.1000+001 3 

JMAX a 9 

YIZI PLUS DELTA YCZI FROM BOTTOM TO TOP 0' REACTOR 

PAGE NO, 

YCZI INCREMENTS 

y ( z 1 MESH ~0, 1 2 3 4 5 6 1 8 9 
ORDINATE 2,0000+000 4,0000+000 6,0000+000 1,1000+001 1,6000+001 2.1000+091 2o6000+001 3,1000+001 3 0 6000*"01 

5 

YCZI 

z 
MESH 

POINTS 



..!) 

PROS. NO , 7,10000+000 2DCAND!D K CALCCUPSCAT·NO lNNERS)oXY,18 GROUPS,9x9MESH PAGE NO, 35 0 

ITERATION HISTORY 
ITERATION K•Ef"F"ECT!VE K•LOWER K•UPPER CHANGE IN PH! SIGMA ALP~ A ERRLA~ 

1 8 , 0551883+000 3,2283639•002 1,2558345+0 02 4,2704011+ 00 0 1oOOO OOOO +OOO 1.0000000•000 1. 2555116+002 
5,803 

2 5,9 538542+000 1,7672015•001 3.2618348+000 2 . 1411204+0 00 1.oooo ooo • ooo 1.ooooooo•ooo 3, 0851146+000 
3 4, 7115 020 +000 4,4604123-001 ?..1563654+000 1.1766309+0 00 1.oooo ooo • oo o 1. 0000000+000 1. 71" 3242 +000 
4 4,2618539+000 5,40156~5·001 l ,89938 05+000 6.5130688•0 01 1.oooooo o• ooo 1. 0000000+000 1.35922 42+000 
5 4,0241743+000 6,1243324•001 1,6706014+000 3,8707505•0 01 1.ooo oooo • ~oo 1.0000000+000 1. 0581681+0 0 0 
6 3,8575030+000 6,5825446•001 1.4524148+000 2.7163750•0 01 1.oooo ooo • oo o 1. 0000000+000 7.9416038-001 
7 3,7160165+000 7,0705650•001 1,2889248+000 2.1451338•0 01 1.000 0000 +00 0 1.0000000+000 5,8186827-001 
8 3,590 7815+000 7,51378~1·001 1,2251130+000 1. 7486507-0 01 1.oooo ooo • oo o 1. 0000000+000 4,737 3440-001 
9 3,4743711+000 7,8866298•001 1.1687512+000 1.4414567•0 01 1.oooo ooo • oo o 1,0000000+000 3,80n8818-001 

10 3,3617026+000 8 , 1853468•001 1.1241578+000 1.2031145-001 1.oooo ooo • oo o 1,0000000+000 3,056 230 9-001 
11 3,2498830+000 8,2285711•001 1,0898438+000 1.0216737•001 1,0000 000 +000 1.0000000+000 2.6698611•001 
12 3,1375A42+000 8,2516623·001 1. 0661315+000 8,8664797.0 02 1.oooo ooo • oo o 1. 0000000+000 2.409 6523- 001 
13 3,0244739+000 8,2940678·001 1,0475794+000 7,8814235-002 1.oooo ooo • oo o 1,0000000+000 2.181 7262 -001 
14 2,9107982+000 8,3475462·001 1,0326010+000 7,1699842•0 02 1.ooo oooo • oo o 1,0000000+000 1.9784638·001 
15 2. 7911010+000 8,4074458•001 1.0205099+0 00 6,6522623•002 1,ooooooo• oo o 1.0000000+000 1.7976533-001 
16 2,6840 447+000 8,47150?3·001 1. 0107150+000 6,3644525•0 02 9,2719316• 00 1 1,0160608+000 1. 6356H8·001 
17 2. 5722388+000 8,48864 3 8•001 1,0026094+000 6. 8892877.0 02 9,2779316- 00 1 1.1572362+000 1.5374505-001 
18 2.4618579+000 8,5063166·001 9,95 06735•0 01 8,6328140•002 9,2779316- 00 1 1.5239983+000 1. 4443569-0 01 
19 2,3526481+000 8,5522401•001 9,8710456-001 1,2841227.001 9,2779316- 00 1 2,4036257+000 1.3188 055-001 
20 2.2438493+000 8,6957999•001 9,7757420-001 2,3469570•001 9, 2719316• 0 01 4,8058668+000 1.0799421-001 
21 2,1340925+000 9,33616?0•001 9,65 3 0931•001 ~.5177697•001 9. 2779316• 0 01 1.1361863+001 3,169310 9-002 
2 2 2,0247988+000 7,5932594·001 1,1068620~000 1,8633186e002 9,2779316• 00 1 1,0000000+000 3,4753610•001 
23 1,9209214+ 000 8,6182989•001 1,0476705+000 1,7669340•002 9. 2779316- 0 01 1.0000000+000 1.8584058•001 
24 1,8228106+000 8,8044344•001 1,0382255+000 1. 6698628• 002 9,2779316• 0C 1 1. 0000000+000 1.5778209-001 
25 1,7303012+000 8,9623935•001 1.0411134+000 1,6014333e002 9,2779316• 00 1 1,0160608+000 1.448 7407-001 
26 1,6432201+000 9,1499654•001 1,0445956+000 1, 7180673•002 9,2779316• 00 1 1.1572362+000 1,2959901•001 
27 1,5614720+000 9,4038160•001 1,0458302+000 2,1104156e002 9,2779316• 00 1 1. 5239983• 0 0 0 1.0544862•001 
28 1,4851944+000 9,4728368·001 1,0420236+000 3,0275172•002 9,2779316• 00 1 2,4036257+000 9,4739945-002 
29 1,4151171+000 9,48836A7o001 1,0280506+000 5,1695215•002 9,2779316•001 4,8058668+000 7,9213745-002 
30 1,3547195+000 9,5304036•001 1,03170~0•000 8,5922151•002 9,2779316•001 1.1361863+001 7,8663685-002 
31 1,3165220+000 9,1634075•001 1,0016153+000 2,5834059•003 9. 2779316• 0 01 1,0000000+000 8,5274500•002 
32 1,2805365+000 9,5547080•001 9,9938135•001 2,4448271•003 9,2779316• 00 1 1. 0000000+000 4,391 05 49-002 
33 1,2467132+000 9,6766341•001 1.0083426+000 2,3366075•003 9,2779316• 00 1 1. 0000000+000 4,0679201-002 
34 1.2150167+000 9,6831762•001 1. 0160443+000 2,2756156•003 9,2779316•001 1,0160608+000 4, 7726729 • 002 
35 1,1855687+000 9,6906845•001 1,0226849+000 2,4807272•003 9,2779316-001 1,1572362+000 5.3616415 - 002 
36 1.1585613+000 9,6999782•001 1,0268248+000 3.0991304•003 9,2719316-001 1.5239983+000 5,6827006-002 
37_ 1.1344588+000 9,7053065•001 1,0273433+000 4,5160331•003 9,2779316•001 2,4036257+000 5,6812614-002 



38 1.1144818+000 9, 7161557•001 t.D24066o+ooo 7,7646061•003 9,2779316•001 4,6058668+000 5,2470464·002 
39 1.1022009+000 9,7487736·001 1,0157558+000 1. 2362035•002 9. 2779316· 0 G1 1.1361863+001 4,0878474·002 
40 1,1041487+000 9,8533320•001 1.0193509+000 2,4708213•004 9,2779316• 001 1. 0000000+000 3.4017724·00~ 

41 1.1063391+000 9,9075131•001 1,0101893+000 2.2751953•004 9,2779316• 00 1 1. 0000000+000 1,9438036·002 
42 1.1085791+000 9,9146095·001 1,0092406+000 2.0999467·004 9,2779316• 0 01 1,0000000+000 1· 7179692·002 
43 1.1108022+000 9,9210637•001 1.0079155+000 1,9485209·0 04 9,2779316· 0 01 1.0160608+000 1.58n9UO·OD2 
44 1.1130016+000 9,9274993·001 1.0072807+000 2, 0521813.004 9,2779316• 001 1,1572362+000 1.453 0751-002 
45 1.1151726+000 9,9347542•001 1,0066783+000 2.5001413-004 9,2779316• 00 1 1.5239983+000 1,32n2855·002 
46 1.1173271+000 9,9440654•001 1.0059781+000 3,6330453•004 9. 2779316· 0 01 2,4036257+000 1.157160~·002 

47 1.1194627+000 9,9578287-001 1,0054916+000 6,6293409•004 9,2779316• 00 1 4,8056668+000 9,7089145·003 
48 1.1216120+000 9,9809375•001 1.0028819+000 1. 4121325•003 9. 2779316· 0 c 1 1.1361663+001 4, 7881166·003 
49 1.1234704+000 9,9795280•001 1, 003163t+OOO 1,0549344•004 9. ?779316· 0 c 1 1.0000000+000 5.21n332R·003 
50 1.1251111+000 9,9997893•001 1,0022096+000 9, 7222208•0 05 9,2779316• 00 1 1,0000000+000 2.23n6894·003 
51 1.1265837+000 9,9947235·001 1, 0021195+000 9,3191822•005 9,2779316• 00 1 1. 0000000+000 2,6471622·00~ 

52 1.1279047+000 9,9911898·001 1,0020644+000 9,2016599·005 9. 2779316• 0 01 1,0160606+000 2,9454448·003 
53 1,1290780+000 9,9885759·001 1.00200 06+000 1. 0205300•0 04 9,2779316• )0 1 1.1572362+000 3,143 0401·003 
54 1.1301062+000 9,9871388o001 1,0019173+000 1.2960859·004 9, 2 779316· CG 1 1.5239983+000 3,2033749•003 
55 1,1309790+000 9,9874133·001 1,001791?+000 1. 9103510•0 04 9,2779316- J0 1 2,4036257+000 3,0498807·00~ 

56 1,1316518+000 9,9889067·001 1.0015639+0 00 3, 2914127•0 04 9, ?.7 79316• )0 1 4, 6 058668+000 2,673 2 010·003 
57 1,1319850+000 9,9919470•001 1,0010593+0 0 0 5.1537593• 00 4 9. 2 77931 6- 0 c 1 1.1361863+001 1.8646 09 0·003 
58 1.1317404+000 9,9909311•0 0 1 1.Do07637+ooo 1.6407636• 00 5 9.2779316• 00 1 1.0000000+000 1.670 5683-003 
59 1.13159·0 4+00 0 9 , 9936739•001 1. oooo2H•ooo 1.5132078•0 05 9,2779316• 00 1 1.0000000+000 6.605 2310·004 
60 1' 1312740+000 9,9943649•001 9,9994424-0 01 1.39819Q7·0 05 9, 2 779316- )0 1 1. 0000000+000 s.o77 5 DJ2-D04 
61 1.1310615•000 9,9948931•001 9,9998940·0 01 1.3260158•0 05 9. 2 779316" 00 1 1.0160608+000 5.oon9735·004 
62 1.1308623+000 9,9952910•001 t. 0000372+000 1.4306425•0 05 9. 2779316• 8 01 1.157 2362+000 5.0810198·004 
63 1.1306765+000 9,9958599•001 t.oooo658•ooo 1.7840723•0 05 9,2779316• 00 1 1.5239983+000 4,7983453•004 
64 1,1305040+000 9,9962055•001 1.oooo69o+ooo 2.6340819•0 05 9.2779316" 00 1 2.4036257+000 4.4841820·004 
65 1.1303472+000 9,9967309•001 1.0000423+000 4.7480806•005 9, 2779316• 0C 1 4,8058668+000 3.6916401·004 
66 1.1302167+000 9,9972846•001 9,9998768·001 9.0885885·0 05 9.2779316• Jii 1 1.1361863+001 2.592 2222·004 
67 1.1301366+000 9,9977146•001 1.0001424+0 00 4.7046659·006 9;2779316" 00 1 1.0000000+000 3.7098155-004 
68 1.1300665+000 9,9982028•001 9,9999771·0 01 4,229673D•O u6 9,2779316• 00 1 1. 0000000+000 1. 7742848-004 
69 1.1300034+000 9,9982780•001 1.0000154+0 00 4, 0431574•0 06 9,2779316" 00 1 1.0000000+000 1.8763443-004 
70 1.1299466+000 9,9983428•001 1. 0000324+000 3,9841931•0 06 9.2779316" 00 1 1.0160606+000 1.961 5544-004 
71 1.1298960+000 9,9984071•001 1,0000456+000 4.4093420•0 06 9.2779316- CDi 1.1572362+000 2.0490994-004 
72 1.1298516+000 9,9984798•001 1.oooo53o+ooo 5.5898948•0 06 9.2779316• )G 1 1.5239983+000 2.o5n2400·D04 
73 1.1298138+000 9,99857~5·001 1,0000533+000 8.2267056•0 06 9,2779316· 0C 1 2.4036257+000 1.9569759·004 
74 1.1297846+000 9,9987314•001 1,0000470+000 1.4150440•0 05 9.2779316- ~0 1 4.8056668+000 1.7381235·004 
75 1.1297699+000 9,9990446•001 1,0000349+000 2.2070168•005 9,2779316• 001 1.1361863+001 1.3039802-004 
76 1.1297793+000 9,9996682•001 1,0000284+0 00 6.8823385·007 9,2779316· CC 1 1.0000000+000 6.1575149·005 
77 1.1297885+000 9,9997659•001 1.0000?15+000 6.3207015•007 9,2779316• 00 1 1. 0000000+000 4,4933928•005 
78 1.1297971+000 9,9997839•001 1,0000\87+000 5.8993759-007 9. 2779316- J c 1 1. 0000000+000 4.0354440-005 



-.D 

AN ERROR WAS ENCOUNTERED IN SUBROUTINE KEFI'"CALC AT STATEMENT NUMBER 692 N 

TIME EXCEEDED 
I• 1 G•l J•l fLUX= 8,3225438•004 
I• 2 G•l J•1 fLUX• 8,8126803•004 
I• 3 G•1 J•1 FLUX: 9,8950,68•004 
I• 4 G•l J•l FLUX: 1,4354737-003 
I• 5 G•1 J•1 FLUX• 1,3915868•003 
I• 6 0•1 J•1 FLUX. 1.1296118•0 03 
I• 7 G•1 J•1 fLUX= 3,0583440•004 
I' 8 0•1 J•1 FLUX= 7,5277754•005 
I• 9 G•1 J•1 FLUX. 1,4321493•005 

CANOID2 D ~AS COPIED FLUX PROM LUN 3 ONTO LUN 48 

!MAXIN• 9 JMAXIN• 9 I MAXOUTo 9 JMAXOUT• 9 
I• 1 011 J•1 FLUX= 4. 7814609•002 
I• 2 0•1 J•1 FLUX. 4,7814609•002 
I• 3 0•1 J•1 FLUX• 4. 7814609•002 
I• 4 Gal J•1 FLUX• 3,5860957·002 
I• 5 0•1 J•1 fLUX• 3. 5860957-002 
I• 6 G•1 J•1 FLUX• 3. 5860957-002 
I• 7 Oo1 J•1 FLUX• 2,3907305·003 
I• 8 0•1 J•1 n.ux. 2,3907305·003 
I• 9 Go1 J•1 FLUX• 2,3907305•003 

CANDID2D ~AS COPIED fLUX I'"ROM LUN 49 ONTO LUN 48 

I MAXIN• 9 JMAXIN• 9 IMUOUh 9 JMAXOUT• 9 



PHOB, NO, 7o10000+000 2 0CAN DIO K CAI.C( UPSCAT•NO INNERSloXY,18 GROUPS • 9x9MESH PAGE NO. 35 

ITERATION HISTORY 
RA Tl ON K·EffECTIVE K•I.OWER K•UPPER C~ANGE IN PHI SIGMA AI. PHA ERR LAM 

1 1o1298051+000 9,99980n9·0o1 1.0000165+ 000 5 . 5654417-007 1. 000 000 0+0 00 1 ; oooo : oo• c 3,64 08281·on5 
5,809 

2 1·1298124+000 9,9998177-0o1 1 . 0000149+ o oo 5.3004385•007 1.oooo oo o•o oo 1•0000 ~ 00+ C ·1- 3.313244l·On5 
3 lo1298192+000 9,9998341•001 1.0000 1 30+000 5.06 3 3887•007 1,0000 00 0+0 00 1;oooo : oo• c·. 2.9627845-on5 
4 1·1298254+000 9,9998498•001 1, 0000115+000 4.8469138•007 1.oooo oo o•o oo 1·000G : oo+ :" 2,65 H 917-0P5 
5 1.1298309+000 9,9998644•001 1,0000106+000 4,6455021·007 l.OOOC OO O+O OO i ~ OOOO J Oo• .:. - 2,4171110-on5 
6 1.1298359+000 9,9998778·001 1,0000 098+000 4,5278993·007 9,5844538·001 1.0166 C 02+ 0 ~ 2.1971733-on5 
7 1.1298403+000 9,9998900•001 1.0000 091+000 4,9584549•007 9,5844538·0 01 1o163279t- ~G 2,01 01201•0P5 
8 1.1298441+000 9,9999025·001 1.0ooo o85+ooo 6,2409496·007 9,5844538·001 1• 55 08462+ G n 1.8283841·005 
9 1.1298473+000 9,9999166·001 1.0000 077+ 000 9,2425284•007 9.5844538•001 2.5205 J 84+ 0 ; 1.6 042788-on5 

10 1.1298495+000 9,9999349·001 1,0000064+000 1.6800244•006 9,5844538·001 5 ; 4970518• "' 1.2874109-0n5 
11 1.1298502+000 9,9999545·001 1.0000040+000 3,2595392·006 9,5844538·001 1o7276 C1 0+"C 1 8,5781503·006 

I• 1 G=1 J•1 fLUX• 8,3225721•004 
I• 2 G=1 J•1 fLUX: 8,8126457•004 
I• 3 G•1 J•1 fLUX: 9,8948148•004 
I• 4 G•1 J•1 FLUX: 1.4353849•003 
I• 5 G•1 J•1 FLUX: 1.3914267•003 
I• 6 G•1 J•l fLUX: 1,1294603•003 
I• I G•1 J•1 fLUX: 3.0579342•004 
I• 8 G•1 J•1 fLUX• 7,5267668•005 
I• 9 G•1 J•1 fLUX a 1,4319571•005 

CANO!D20 HAS COPIED fLUX PROM LUIII 42 ONTO LUN 48 

I MAXIN• 9 JMAXIN• 9 IMAXOUT• 9 JMAXOUT= 9 
I• 1 G•1 J•1 fLUX• 4,7814609•002 
I• 2 G•1 J•1 fLUX: 4,7814609•002 
I• J G•1 J•l fLUX: 4,7814609•002 
I• 4 G•1 J•l fLUX• 3,5860957•002 
I• 5 G•1 J•1 FLUX: 3,5860'157·002 
I• 6 G•1 J•l fLUX• 3,5860957•002 
I• 7 G•1 J•1 FLUX• 2,3901305•003 
I• 8 G•1 J•1 FLUX. 2,3907305•003 
I• 9 G•1 J•l FLUX• 2,3907305•003 

CANDI020 HAS COPIED FLUX fROM LUN 49 ONTO LUN 48 

I MAXIN• 9 JM•XIN• 9 IMHOUT• 9 JMAXOUT= 9 

CANDIC20 IS PREPARING SECTIONS ONLY ON LUN 48 
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9 . Sample Problem 9 

a. Description 

(l) ProblemType 

Real kef£ calculation 

(2) Configuration 

Same as Sample Problem 8 

(3) Convergence Criteria 

kef£ difference = 10-5
. 

kef£ bounds = l 0 -s. 

Sum of flux difference 

Up-scattering = 10- 3
. 

Maximum number of up-scattering iterations 4. 



Output Listing 

PHOB, NO, 7o400UO•OUO cOCANDJD K CA~CCUPSCAT•4 lNNERS)oXYol8 GROUPS, 9x9MESH PAGf NO, 35 

ITERATION MJSTQHY 
·-·--·----

E A ION K•EfrtCTIVE K•LOWER K•UPPER CHANG~ IN PWI SIGMA ALPHA ERRL,AH 
1 8,3038143+000 9,5o6B875•003 1,2558345•002 4o365446HOOO 1o0000000•000 1oOOOOOOO•OOO lo2557394+002 

11,~22 
2 6,26U7<8+000 2o51?6762•001 3,2.59JS3+ooo 2o28310Jc•OOO 1oOOOOOOO•OOO 1oOOOOOOO•OOO 1.9941707•000 
3 5,4Jg39S3+000 4o2170893•001 2,1480156•000 1o180!486•QOO 1,ooooooo•o oo 1oOOOOOOO•OOO !,7263067+000 
4 5 1 36123J1+0UO 5 1 22~9Z4Q•D01 1,89383~8•oao 6o7~Q§OZY•QD1 loDDDDDDo•o o o loOOOOOOO•DOO !.JZ16Uhooo_ 
5 ,,38821<7+000 5,8~90472•001 1,6586894+000 4,4066186•001 1o0000000•000 1oOOOOOOO•OOO 1 1 0697847+000 
6 5,3399619+000 6,3182750•001 1,52675.$4+000 3 o15119t3•001 t,ooooooo•o oo t.ooooooo•ooo 1.9492586•001 
7 5 14H2d9+000 6,79l90JI1•DQ1 1, JZ91054+Q DO z.....i22316S•DD1 1.ooaaooo•ooo ~.DODODOOtDDO lo223U~Z•DD1 
8 4,84010110•000 7,2671541•001 1,25296'1+000 2o183792c•001 1,ooooooo•ooo 1.ooooooo•ooo 1,2624971•001 
9 4,4695024•~00 1,69.2049•001 1 1 15876cO+OOO 2ol30386V.001 t,ooooooo•ooo 1oOOOOOOO+OOO 1,8914151•001 

10 4,0US863oOOO 8o02h793•001 1.o9153115•ooo 2o1092H~•001 1,ooooooo•onn 1_.j)JJ 0 0 0 0 0. 0 0 0 2o89!2062•011.1. 
11 3,6566~99•000 8,0460113•001 1,0429061•000 2,049a4~3•001 1oOOOOOOO•O OO 1·0000000•000 1,3830701•001 
12 3,26053U5•000 8,0731056•001 1,0068928+000 1o9421047•001 1oOOOOOOO•OOO 1.ooooooo•ooo !,9958227•001 
13 2,88929'>0•000 8 1 1H8032•D01 9,7966078•001 1 1 Z9HA27o001 , 

0
noopga 0 . ao o , ,ooooooo•ooo !,6618046.QQ1 

14 2,549!:>610+000 8,2260274•001 9,5875t9Z.Oo1 1o6360260o001 t,ooooooo•o oo 1.0000000•000 f 1 3614923e001 
15 ~.2443406•000 1!,34~9074•001 9,76870J4•001 1o46~536h001 1,ooooooo•oco 1,oaooooo•ooo 1,4267960•001 
16 1,9742723•000 8,36110301•001 9 1 98H623•Q01 1o31406B•001 e,2S17o1 1.nn' l .JU.5_4ALU.Q..o 0 l 61~H22o001 
17 1,7384542+000 8,3949307•001 1,0186369+000 1o29832A6•001 e,9517U1•001 1.1!!08751•000 1,7914588·001 
18 1,53,6010+000 8,4476962•001 1, 033086hOOO 1o426§88~•001 8,9517911•0 01 1,4964344+000 1,8831675•001 
19 1,36611<!1•000 8,5755<470•001 1 1 0366544•000 1o 71664:J6o001 8.9517911•001 2e2906Q5A•OOQ ! 1 Z!lQ997Q.n01 
20 1.2371066+000 8,90~3539•001 1,0268595•000 2o067&62ij•001 8,9517911•0 01 4,2387819•000 l 1 36!12409•001 
21 1,18125~9•000 9,02>8330•001 1,006~553•000 1o26536Ah001 e,9517911•001 8,32832 73•000 1o0387196•001 
22 1 1 19059S3oQOO 8 1 86~685Q•Q01 1o2287559•Qo0 2oZ7DQ204•00~ 8,2217211•0 0 :2 1 .oaooooo • ooo l!,~238Z,hOU 
23 1,19341~7+000 9,34:11022 • 001 1,1451811•000 3,5280497•003 e,9517911•001 1oOOOOOOO•OOO t,1087092•001 
24 1,1934611+000 9,46111090•001 1,o9J024t•ooo 2o6458479o003 A1 9517911•001 1.ooooooo•ooo 1,~621365•001 
25 1,191131l9•000 9,!i3.47~3•0Q1 1,0598116•000 2oQ9814Q4oQ03 8.9517911•001 s.onnnonotooo t,0616416wOQl 
26 1,18692!:>1+000 9,59~0398•001 1,0382765+000 1o722714l•003 ~,9517911•001 1.ooooooo•ooo ,,8872538•002 
27 1,18125JO•DOO 9,65~1581•001 1, o2399H•ooo 1o4922~3:h003 8,9517911•001 1.ooooooo•ooo '. 8177849•002 
28 1,1745891•000 ~,7173442•001 1,01~3129•000 1o36882Aio003 e 1 951Z911•00l 1.nonnonn • onn 4.2578492oD02 
29 1,1673815+000 9,76.9582•001 1,0076165•ooo 1o30787~7•003 8,9517911•001 1oOOOOOOO•OOO S,U20692•002 
30 1,160021>H•OOO 9,8088421•001 1 0 0028986+000 1o272164&o003 8,9517911•001 1.ooooooo•ooo f 1 2814378o002 
31 1,1528564+000 ~ 1 8276021•Q01 9,9976644•001 1o23801 jJoQ03 8 1 95j '1911•DOl s.nnononn•ooo L7Q06228•Q02 
32 1,14613J2•DOO 9,84~3546•001 t,oo1772o•ooo 1ol936027oQ03 8,9517911•001 1.onooooo•ooo 1,6936550•002 
33 1,14005~4•000 9,86»6552•001 1,ooH291•ooo 1o1529U!'•003 8,9517911•001 1.0154874•000 t. 6863543• 0 02 
34 1,13474S4oOOO 9,8814512•001 1.00467'9•00Q 1 1 22H400•QQ3 8 1 9517911•001 1o1508H1•000 ! 1 6530793oQ02 
35 1,13034~7•000 9,89~4319•001 1,0052510+000 1o438738ijoQ03 8,9517911•001 1,4964344•000 l.5407840.002 
36 1,1270362+000 9,9198381•001 1, 00~9974+000 1o8539971•003 A1 951791t•001 2,2906058•000 1.3013641o002 
37 1,1212~11+000 9 1 Y31iJ351•DOl 1 1 QQ39839+QOO 2o369153o•Q03 8.9217911•001 4.2387810tOOQ f 1 D75Q44DoQ02 
38 1.1216701+000 9,9,.7048•001 1,0032277•000 1o849,8811o003 8,9517911•001 8,3283273•000 ,,5572~86•003 
39 1 0 1274311•000 9,9800849•001 1,0031026+000 3,3261~211•004 8,9517911•001 1,ooooooo•ooo lo094144~•0Q3 
40 1,1288147oOOO 9,9943827•001 1,00274,2•000 2o68Z1689oQ04 _11_,9517911•001 1oOOOOQOOt0DO lo3U2HZoQgl 



-.o 
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41 1, 129~12hO 00 9,9909672•001 1,00230~7•000 2o343748~•004 8,9517911•001 1oOOOOOOO•OOO S,2069448oOOJ 
42 1,1301741+000 9,98.6956•001 1,0019252+000 2o112887Yo004 8,9517911•001 1.0154874+000 3,0556264•003 
43 1,1314194+000 9,98'1~29Q•OQ1 1o0016266+Q~D ZollDel8~•004 e,22:172l:1•D0:1 j .:J 50825:1 tODD !,BZ8ZD31•DDJ 
44 1,1318499+000 9,98'15954•001 1,0013688+000 2o3261640•004 8,9517911•001 1,4964344+000 !,6092692·003 
45 1,1320453+000 9,9888784•001 1,0010993+000 2' '/590498•004 8,9517911•001 2.2906058+000 !,21t494h003 
46 1,131~,26+000 9,9911761•001 1,ooo7504•ooo 3 0 363Q09Qo004 e,9517911•Dol 4. 2J8z..Bi.2_~Q 0 t,63ZZ76~•00~ 
47 1' 131501>9+00 0 9,9922560•001 1,0001502+000 6,347238~•004 8,9517911•001 8,3283273•000 9,2464429•004 
48 1,1309944•000 9,9911703•001 1,000 0807+000 8,8038822•005 8,9517911•001 1.ooooooo•ooo 9,6365315•004 
49 1,1305617+000 2,99~2264•Q..Q..L 1oOOQ0515+QQD ZoZ1S~221•0DS a.2~HZ2:11!!00:1 j,QDOODOO:tDDO 1.28B8Z86•DD~ 
50 1,1301952+000 9,9932596•001 1,0001800+000 7o00598~7•005 8,9517911•001 1.ooooooo•ooo !,5408051•004 
51 1,1298895+000 9,9940738•001 1, 0002712+000 6,4089705•005 8,9517911•001 t,ooooooo•ooo 8,6384261•004 
52 ~.1 291>4Jh000 i,99-6888•001 t.ooo33F•oao 5,9Q,H65 • 005 2,BZd~65•00l 1.D~5B320!l!DOO ! 1 628_()5J8oOQ4 
53 1,129~542+000 9,9951861•001 1,0003636•000 5,993!68Jo005 9,1478485•001 1,1,46906•000 1,4497704•004 
54 1,1293239+000 9,9956824•001 1 1 00035Y4+000 6,731454Jo005 9,1478485•001 1,5128835•000 7,9111580•004 
55 1 1 129 25Y4 +0UO lj,996~9•00l 1 1 D003H3+QQD 8o12~9894•00~ 2 1 1418~85•003 2,J5Z2J58tDDD ' ee591Q1.o04 
56 1,12927d0+000 9,99'1~143•001 1,0002493•000 1o0309]17o004 9,147848~•001 4,5624124•000 J,t782397.004 
57 1.1294040+000 9,99~4022•001 1, 0002H8•000 2o1259791oOO~ 9,147848~•001 9,9205939•000 1,7657722·004 
58 1,1295379+0UO 9,9990194•001 1,0003169+000 2,3909836•005 9,1478485•001 1oOOOOOOO•OOO 4,1493753.004 
59 1,12965U4+000 9,9998503•001 1,0002629+000 2o052170l>•005 9,1476485•001 1,0000000•000 !, 7789274•004 
60 1,12974~3+000 9,99'15178•001 1,00021!>8+000 1, 8507496•~ O~__h__tiZ!!_~~ t.ogooooo•ooa 2 , ~_Q_J U~!JlO 4_ 
61 1,129824 3•000 9,99'12793•001 1,0001829+000 1o714i50~•005 9,1478485•001 1.0158320•000 1,5501792•004 
62 1,1298876+000 9,9991283 • 001 1,0001584•000 1.7620939•005 9,1~78485•001 1,U46906,.000 !,4558589oOQ4 
63 1 1 1299349+0UO 9,9990!!1l':0...0__1___L 0 0 013 77•000 2,Q1~92~ 2t14Z848~•00l 1.~126635+000 f t 2 8 9 ti_1.hJl.Q.!_ 
64 1,1299639+000 9,9991654•001 1,0001163+000 2,505185Jo005 9,1478485•001 2,3572358+000 1,9977705•004 
65 1,1299692+000 9,9993334•001 1,0000813+000 3o1071750o005 9,147848~•001 4,5624124•000 ~,5395039•004 
66 1,1299421•000 9,99'14249•001 1,0000310+0QQ 4,85572QI>•Q05 9,147848~•00l 9,2205232+000 1,8528264•00, 
67 1,1299067+000 9,9991329•001 1,0000365+000 6,5172700•006 9,1478485•001 1,0000000•000 1,2322664•004 
68 1,1298777+000 9,9992749•001 t,ooooo7J•ooo 5,4476171•006 9,1478485•001 t,ooooooo•ooo ~,97178l9•005 
69 1,12985J6+000 9~63•Q01 ~.oooot49+oaa 4 1 845§ZD1•Q06 2o1478~85•QQ1 1tCCCCCOC•CCC !,~2H529•0D5 
70 1,1298340+000 9,~995064•001 1,0000206+000 4,4446257o006 9,1478485•001 1' 0158320+000 6,9922098·005 
71 1,129811f5•0UO 9,9995801•001 1,0000240+000 4,527619~•006 9,1478485•001 1,1546906•000 6,5985892•005 
72 1,12980 73 +000 9 1 99Y6422•001 1 1 0000246+000 5,126~791•006 9,147848~•001 1t212883S•DOD 6 t Q38398_I.!..fl_~ 
73 1,12980U9+000 9,999-7050•001 1,0000222•000 6,3096554•006 9,147848~•001 2,3572358+000 ,,1744195oOQ5 
74 1,1296007+000 9,9997862 • 001 1,0000177+000 7,8226787o006 9,1478485•001 4,5624124•000 1,9051665•005 
75 1 1 1298085+000 9,9999339•001 1 1 0Q001!:13+0DQ 1t37Z4214•D05 2,1478485•003 9,2205232•000 lo122B~;59oQQ5 
76 1,129811!0+000 9,9999153•001 1,0000228•000 1t 710854~•006 9,147848~•001 1,0000000•000 3,1256408•005 
77 1,12982~8+000 9' 9999837•0 01 1,oooo191•ooo 1o447248l>•006 9,1478485•0 01 1.ooooooo•ooo 2 1 0688254•005 
78 1,1298323+000 9,Y999627•001 1,oooot,7+ooo 1t2952500•Q06 9 I 14 71!' 8 5. 0 DJ,___l._t...O_O_QJlQJ)_~O-~~ I! 55. QJI.!._ 
79 1,1298371.000 9,9999468•001 1,0000131+000 1t1933961oQ06 9,1478485•001 1.0158320•000 1,8398132•005 
80 1,1~98419+000 9,9999371•001 1,0000112+000 1t2203299•006 9,1478485•001 1,1546906•000 1.7488142•005 
81 1,12984,1+000 9,9999350•001 1,0000096+000 1t387396J•006 9,14784!!5•001 1t51Z88J5•DDO !,6UJ3D7oDQ5 
82 1,129!14!>9+000 9,99~9409•001 1,0000080+000 1t7152460•006 9,147848~•001 2,3572358+000 f:o3904093•005 
83 1,1298471+000 9,9999530•001 1,0000059+000 2t125i766•006 9,147848~·001 4,5624124+000 1.0581891•005 
84 1,1298451->000 9,9999593•001 t,ooooo19•ooo 3,552i437!J!~1471!485•00S 9, 9205939+0 O.ll______L__Q_O!l_U~aO!._ 



l ~·1 J•l fi.UXo 2 1 4542BJ8•003 
2 G•l J•l fi.UXo 2,59879\7-003 
J G•l J•1 fi.UX• 2,91791Q0•003 
4 G•l J•l fi.UX: •• ~~28369~003 
5 G•l J•1 fi.UX. 4 1 103i!082o003 
6 li•l J•1 f~VX• 3,33068~7.003 

I 0 7 G•1 J•1 ~~Uh 9 1 0175858o004 
I• 8 G•1 J•1 f~UXo 2 1 ~19S784o004 
I• 9 G•1 J•1 f~UXo 4 ~a27170o005 

;ANOI020 MAS COPIED FLUX ~NO!! ~UN 3 ONTO LUN 48 

jMAX iN I 9 JMAX(NO 9 ~MAXIIUT• 9 JMAXOVT• 9 
I• 1 G•l J•1 n.uxa 4, .1814609•002 
I• 2 a•1 J•l F~UX: 4,7814609o002 
I• 3 G•1 J•l F"Cuxo 4 1 1814609o002 
I• 4 G•1 J•1 fi.UXo 3,,860957o002 
I• 5 G•1 J•1 f~VX• 3,~8609~7·002 ,. 6 Go1 J•1 FLUX• 3 1 516D9S7e002 
I• 7 Go1 J•l f~UX: 2,39073Q5•003 
I• ~ G•1 J•1 F~ux: 2,3807305·003 
I• 9 G•l J•1 fi.UX: 2,390 ./305•003 

CAN0j020 MAS COPIEU FI.UX FROM ~UN 49 ONTO ~UN 48 

I MAXIN• 9 JMAX I N• 9 !MAXIlUT• 9 JMAXOUT• 9 

CANOI020 IS PREPARING sE8TI ONS ONLY ON I.UN 4tJ 
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1 . Identification 

a. Title. 

b. Language. 

c. Machine. 

d. Programming 
and Design. 

2 . Purpose 

APPENDIX B 

LGOEDIT2 

Load-and-go tape edit 

FORTRAN-63, one COMPASS subroutine 

3600 

Sanford Elkin,t D. B. Taylor, A. L. Rago, 

J. Zapatka, G . J. Duffy 

LGOEDIT2 provides a facility for editing and updating load-and-go 
tapes for the 3600 by means of deleting, replacing, and inserting binary 
decks and control cards at specified positions on the tape. LGOEDIT2 is 
expected to be useful primarily when the LGO tape contains MAIN, 
OVERLAY , and SEGMENT control cards, or when the order of loading 
is important. 

3. Usage 

LGOEDIT2 creates a new LGO tape by editing an old LGO tape with 
information from an edit tape (the edit tape can be the standard input unit) . 
LGOEDIT2 first reads a card from standard input using the format 312. 
Colums 1 and 2 must contain the logical unit number of the old LGO tape, 
colums 3 and 4 the logical unit number of the new LGO tape, and columns 
5 and 6 the logical unit number of the edit tape . (All must be numbers 
from 1 to 49, except that columns 5 and 6 can contain 60.) All further 
information is obtained from an edit tape . 

LGOEDIT2 recognizes five control cards. These are: 

Column 1-4 5-8 9-16 

~DEL NAME 

~REP NAME 

~INS NAME 

~BYP NAME 

~DLC NAME 

t Canuel Data Corporation. 



where NAME is the BCD name of the subroutine of the LGO tape, and it 
must be left justified beginning in column 9. Columns 5-8 are not used. 

LGOEDIT2 reads a control card from the edit tape and copies the 
old LGO tape onto the new one until it finds subroutine NAME. It then does 
the operation required by the control card and returns to the edit tape to 
read another control card. When it finds an end of file on the edit tape, 
editing is completed, and the remainder of the old LGO tape is copied 
onto the new one. 

The control cards cause LGOEDIT2 to perform the following 

actions : 

~DEL will delete subroutine NAME . 

~REP will replace subroutine NAME with binary decks from the 
edit tape, until another control card is read. Note that NAME 
may be replaced by many subroutines. 

~INS will insert binary decks from the edit tape onto the new LGO 
tape after subroutine NAME has been copied. Note that many 

decks may be inserted after NAME. 

~BYP will copy the old LGO tape onto the new LGO tape, up to and 
including NAME. The reason for this is that on an overlay tape, 
the same subroutine name may occur in several overlays or 
segments. If we desire to edit some of these subroutines, ~BYP 
allows us to bypass an earlier occurrence of NAME. 

~DLC will delete all cards between the IDC card of subprogram 
NAME and the final card of the subprogram preceding NAME. 

This DLC card was installed mainly to remove or replace loader 
control cards (e . g . , bank, main, overlay, segment) or octal 

corrector cards . 

LGOEDIT2 never looks at the names of the subroutines on the 
edit tape, but only at the NAMES on the control cards. 

4. Restrictions 

The NAMEs referenced on the edit tape must appear in the same 
order as on the old LGO tape, because LGOEDIT2 will not backspace the 
tapes to search for missing names. Both the edit tape and the old LGO 
tape must be terminated by an end of file. We cannot follow a REP card 

with an INS card with the same NAME on both. 

199 
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5 . Timing 

t is tics: 

A large LGOEDIT2 job was timed with the following resulting sta-

a. LGOEDIT2 portion of job: 

Number of DLC control cards 2 

Number of DEL control cards 5 

Number of REP control cards 8 

Number of binary subroutines transferred = 143. 

LGOEDIT2 time = l min 35 sec {22"/o of job time) 

b. FORTRAN called nine times to compile ll subroutines ( 1650 
source cards). 

FTN time = 2 min 50 sec {40% of job time) 

c. Translation of LOAD/ GO tape to Overlay tape. 

Translation time = 2 min 44 sec {38% of job time) 

Total time for all three runs in job = 7 min 9 sec 

6. LGOEDIT2 Output Edit 

LGOEDIT2 will produce lists of the subprogram names on old and 
new LGO tapes , along with a r ecord of the edit procedures carried out 
and attempted. 

7 . Typical LGOEDIT Job 

~Job,999,204051,25 

Acct . card. 

V Mount Tapes L5882{44) and L8878{49) 

~EQUIP , 20 = 60 

~EQUIP,21 =61 

~EQUIP, 29=(SNARG · OVERLAY · 29,1 ),SV 

~EQUIP,39={SNARG·OVERLAY· LOAD·AND.GO,l ),SV 

~EQUIP , 44={SNARG·XLIBIT . DEBUG,6)RO , SV 

~EQUIP,49={SNARG·OVERLAY · LOAD · AND.GO),RO,SV 



~FILE,l4 

~REP · ··· SNARG 1 D 

~FILE·END 

~FTN,L,A,X=l4. 

SNARGlD Source Deck 

SCOPE 

~FILE, 14 

~REP··· · INITILIZ 

JFILE·END 

JFTN,L,A,X=l4 

INITILIZ Source Deck 

SCOPE 

LGOEDIT 2 Binary Deck 

JRUN,60,1 0000,7, 

4 9 3 9 1 4 

~END·OF·FILE card for end of this 

JLOAD,39 

~RUN ,60, 10000,7, 

Data Deck 

Blank Card 

~End of File card for this job. 

run 

To place the following on 
LUN 14: 

~REP··· · SNARGlD 

SNARGlD binary deck. 

JREP····INITILIZ 

INITILIZ binary deck. 

~(EOF) 

Transfers all binary card records from 49 to 39 replacing only 
those belonging to SNARGlD and INITILIZ in the process. These 
two are transferred from 14 to 39 in lieu of their old versions. 
After the LGOEDIT2 run, LUN39 was loaded to run the program. 
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