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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 CANDIDZ2D developed
by Computer Applications Incorporated! 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 extending and modifying the C.A.I. code.
The extensions include the capability of performing calcu-
lations in xy and rf geometry, including the full periodic
case. Adjoint and source calculations were added with an
acceleration procedure for the source calculation. In addi-
tion, an a calculation was added. The use of two-term
Chebyshev extrapolation was retained; however, the strategy
for employing it was changed. In addition, the strategy em-
ployed in the search procedure was completely changed.
Mesh refinement and restart capability have been provided.

I. FINITE-DIFFERENCE EQUATIONS

A. Derivation of Equations for r6 Geometry

We shall begin our discussion by deriving the finite-difference
equations for rf geometry. The derivation is based on the usual first-
order approximation and is consistent with the derivation for rz geometry,’
In the absence of external sources, the system of multigroup diffusion
equations can be written in the form

= 8 2 _ 1
—dlv(DgV¢g) + (og + DgB )qsg - %‘“{ 08'8¢ ,
g'78

-
2

G
1
e Y Xg'g(VUf)g- bg's g =1
g'=1



with external boundary conditions having the form

A Yo (1.2)

g g'n+Bg¢g=Cg,

where 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 region.

The object of the continuous problem described above is to find the
unique positive flux {¢g}gc‘—l and the corresponding positive number k for

which the system 1.1 has a solution subject to the conditions 1.2. In
practice, we replace the continuous system by a finite-difference approxi-
mation and solve the resulting system. To this end, let the reactor domain
be defined by Ry, =R = Rp, O = 8 = 6. In addition, we lay down a mesh
Ry, = Ro< Ry <... <Ry = RR’ and GB =89 9; € ... & GJ = GT. Here we
include the possibility of &g = 0, 8 7 = 27, which is the full periodic case.
The mesh is assumed to be laid down in such a manner that region bound-
aries occur only along mesh lines. Consider an interior cell centered at
(ri, 6:), as shown in Fig. 1. Integrate each member of the system 1.1 over
this cell, apply Green's Theorem to the divergence term, and make the
approximation

o B
f f Pg(r,6) v dr d6 = Bg(ri,63) Vij = dijgVij, (1.3)
6i.1 Ri

where

Vij = (88j/2)(R?-R?_))

is the volume of the cell and
Aej = Oj - ej_,.

Having done this, we obtain the system

a¢g
- D, — dQ g 2 _ 1
f gon “°F (OR i )Vij¢ijg & ; o8 BV;itijg
G



The surface integral extends over the four surfaces of the (i,j)th cell.
Along the surfaces extending from points 1 to 2 and 3 to 4 in Fig. 1, we
have 5¢/6n = 5¢/5r. 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 8q5/8r on 6, we can approximate two of the surface
integrals as follows:?

2 A
D
a. f o = <7>E (¢E - $o) RiAQJ.,

4 A
of o = (1B
b. f Da—rdﬂ = <£>W (¢W = ¢D) RI-IAGJ

Here we have dropped the group index, and we are using the subscripts o,
E, and W for the subscripts (i,j), (i+1,j) and (i-1,j), respectively. The
linkage coefficients are defined by

o]
Q/
S

8
1

(z ) 30R;  1ARjy,
a. N = e
D/g

D, g
(1.6)
1
) (!) 1R, IR
D Dy
D i W

5

where Dy, D, and Dy denote the values of the diffusion lengths in the
respective cells.

For the remaining two sur -
faces, 5(1)/8:1 = (l/r)(bq&/ae), 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

£ ZN o)
) =Dy tm O
Fig. 1 Interior Cell, Centered at (r;,0j) D/n N Do



This approximation (ﬁ/ﬂ)N (N - Do) is then projected in the direction of
the tangential derivative and the resulting component,

A DBy - AB;

it J

(%) (¢N - @o) cos z .

N

is taken as the approximation to the tangential derivative. Thus,

? A £Biy, - DO
~ (D jt1 ]
f Dg—%dQ: (7) (¢n - %) ARy cos ——— (1.8)
2 N
If we set 6y = O t fyy» then
AB. + A8,
+1
6y = (R; + R;_,) sin —41, (1.9)
and
o) e}
Iy = UaajU’ b= +[¢L g (1.10)
1+ U
where
sin A9j+1
w =

O S
sin %Aej

The surface integral over the surface from 3 to 4 is handled in an analogous
manner. Having finished 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 3¢/dn + B¢ = C
is imposed. If, for example, the surface from 1 to 2 is an exterior surface,
we obtain in the usual fashion®

2
o . D(C-B¢
f Didﬁ ep o (P o) RiAej’ (1.11)
1 on A +1AR;B

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 A9j_H = 0;
therefore, /Ny = 0, oy = 0o, and Wy; = 0. Thus,

3
8(1) ~ DO(C ] Bd)o) ARl 1 ’
N S ———— e = AB: 1. 12
[ e A + 5,B Gl Lo



where
6 = (Ri + Ri-l) sin % Aej.

Note that if an inhomogeneous boundary condition (C # 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

-
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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:

; i

n
I

o\ (1.13)
r-
Cij = aj.y,j .
and
d;: = bj, j-1-
ij i,j-1 J
At the boundary cells, we make the following definitions:
DBR; A6,
ar:#, 1=<j=1 h
) A +1ARB
DBAR; ]
biy = AT 5B ©°° EAGJ, ==y
0
: r
DBR, A6; ot (1.14)
G e 1=j=7
A +1 AR,B
and
DBAR; 1 .
djy = mcos EAQ" F=fhe]
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In the full periodic case, 8y = 0 and GJ = 2m; i.e., the top and
bottom boundaries coincide. Thus, in this case we have
dj; =biy I=4<1T (1:15)

Here we have dropped the group and region index on the quantities D, A,
and B. Finally, if we set

g 2
the finite-difference system 1.4 takes the form

-(aijgi+,j,g + Pijgbi,j+,g * Cijghi-1.j.g + dijgdi,j-1.8)

Ma

! 1
&35gfiig = Y 08B Vit O XE g(yof) + Vijbig- (1.16)
g'7e g'=1
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-
difference coefficients for XY geometry. Let the reactor domain be
defined by

X, =x=Xp, Yg =y =Y.

Again we construct a mesh

Xy, = Xp< X< < Xy = XR’ Y S8y Sl <YJ =

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

AXi =X, -X. and AY: = Y; - Y;

1 1-1 J ] j-1
we set
A S b 1 ; :
ajjg = 1)g 1“vlngYJ
AXlDH—l _] g + AXiHDi,j,g
2D: . D %
bae = ijg™i,j+ gAxl
1)g AY D. Y ' (1.17)

1, J+1»g + A J'+1Di.jg‘

= ai_l'j'g, and leg = hs

C;:. )
1)g Lj-1,g
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at interior mesh cells. At the boundaries, we set

Br E 3 —
o [ 1igPLig 2Y; L= =
I' P ’ 5 — vy
& Aipi s AX By,
b DiggPizg i 1=i=I
iJ’ = ’ =41
E | Aygg t2 AY3Biy,
(1.18)
L s
1jg ’ ey
A’jg i AX)Byjg
and
B _PugPugh¥i =i=g
11g ! g = —= ’
Aj gt AYiByy, 5

where the boundary constants Ajjg and Bjjg are permitted to vary by region
and group. The form of the resulting finite-difference equation is the same
as that in r6 or rz geometry. :
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II. ADJOINT CALCULATION

The differential operator associated with the partial-differential
system 1.1 and 1.2, when viewed as an operator in the space L% over the
reactor, has an adjoint operator in the same space. If the boundary con-
ditions 1.2 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,

1 =i =1, the set of points I; = {(i,j,g): 1 =j=7J,1 =g =<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:

¢ = (¢, 50 --0h B1),

IA
IA
o

i =0 Digs s D) 1 (2.1)

¢ig = (¢ig1’¢igz' ""(DigJ)" 1=1i=1, l=g=¢G;

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:

Sig1 -big)

'bigl._. Sioa | ‘bigz,.'

-biggo, ..."eigJ
(2.2}

(In the f.ull periodic case, Jig has the element -bigJ appearing in the extreme
upper right- and lower left-hand corners.)



diag [aigl' aigz' {9

s aigJ];

1 1
diag [Viloiglg, A

1 ! 1 1
diag [Vilcigl g(Vof)igl Ry ViJcing(vof)igJ] J

i2

ViJOiJg] ; -

Then, collecting the above matrices, we define

a. Jj

b. Kj
and

c. Ej

Finally, we define the

1

Ji

12
Bj

1G
-Bj

diag [Kil: Kizs .-

[ 11 21
Fi Fi
12 22
F F?
1G

30 -K,

-K, Jz.,

R,

21
-B}

iz

= KiG]:

following matrices:

-K; .

CeKia| b

diag[Fl, 1 FI].

.

B

JiG

(2.3)

(2.4)

(2.5)

15
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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:

(2.6)

As we have noted (see p. 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*p* = iF*(b*’ (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 J;. In the great
majority of cases, J; is block lower triangular, and the iterative algorithms
are designed to exploit this fact. However, “Ti* 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. Jlg = Ji,G—g+1;
B Kig & Ki,G-g+1;
== . T (2.8)
. Bigg - go-g'sL,Ggtl
5 ;
b I,—-lgg‘ _ Fi(:'-g'+1’G~g+1'

Then with 3 fi, Rl-, M, and F defined in terms of these matrices as
before, we can solve the equation

My = ¢ FY, (2.9)

b

which has the same form as the real equation.
We obtain the adjoint flux ¢* by setting

* =
Rlgd = Y, Gepat, it . (2.10)



III. SEARCH STRATEGY AND a-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 ®(x,t) can be described by the equation

V"a—: (F-M) 0, (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 by a solution of Eq. 3.1 separable in time. Letting
O(x,t) = p(x)e™ in 3.1 leads to

(M+av™l) ¢ = Fo. (3.2)

Note that since aV™! is a diagonal matrix, its effect is to change the diagonal
elements of M from e; to gy t ocv'lV Thus the form of Eqgs. 3.2 is
identical to that of Eq. 2 6 w1th k = T]hus 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 @, we solve the system

(M+av™!) ¢la) = 1 )F¢(a). (3.3)

k(o)

Then we search for that value of a for which k(o) = 1. Thus we see that
an g-calculation is just a particular type of criticality search.
.

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

PR L s V.. (o8 D.. B
®igj = 2igj* Pigj T Cigj * digj* J[(R)i_]+ 1Jg]

where for each (i,j), we have

1
O%=0%+G§-+ zcgg
g'#g

Thus,

eigj > Pigj t dijg = bigj+ bigj_yi

hence, J'l‘g1 exists and is positive. Moreover,

17
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gg'.
€igj >Vij z 0ij

: -1
hence J{' exists and is nonnegative. As a consequence, the matn.x M F
exists and is nonnegative. The problem posed by Eq. 2.6 can be viewed in
the following manner: Find the largest positive eigenvalue and the cor-

» : i ix M~!F. The method used to
responding positive eigenvector of the matrix ek . ’
find these quantities is that of power iterations.® The method co;xs1sts o
the following iterations: Starting with any nonnegative vector ¢ and any
positive number k %), the sequences Y\ and k n) are generated as follows:

Yo (;p(n)'zp(n))
y(n) - :(1;) (M‘lp)w(n-l), k(n) - k(n-1) (w(n),zp(n'l)) X (3.4)

where

(¥.9) = Z YigiPigj-
ijg

Then, if the matrix M™!F is nonnegative and irreducible, it is well known*
that the sequence k'™ will tend to the unique largest positive eigenvalue of
the matrix, and the sequence Y\"/ will tend to the corresponding positive
eigenvector. In the above situation, we see that the generation of ¥ n) from
¢'(n") involves the solution of the equation

1

) Fw(n"). (3.5)
ki\n-

Mw(n) -

In general, the matrix M is far too large to be held in fast core; however,
it is block tridiagonal with nonpositive off-diagonal blocks and nonsingular
diagonal blocks, which are diagonally dominant and have nonnegative in-
verses. Thus, a Gauss-Seidel iterative procedure will converge to a
solution of Eq. 3.5. Referring to Eq. 2.5a, we define

a. D = diag[J,, 35 ..., 1] A

e Ox e
Lk O L Ki




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

(D-1) x¥) - uxll-1) p L gyln-) gy g, (3.7)
2 2 k(n-1)
with Xgo) = Ill(n"). The sequence Xl(lz) will then converge to the solution

t// n) of Eq. 3.5. Moreover, if there is no up-scattering, the matrices J;
can be inverted directly since they are then block lower triangular, with
tridiagonal matrices forming the diagonal blocks. If up-scattering is
present, the matrices J; 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, w(n+1) is defined to be equal to Xgl);
hence, the iterative procedure used in this code is as follows: Starting with
any positive number k'\°) and any nonnegative vector ¢\°), a sequence of
numbers k\®/ and vectors ¢'\®/ is generated by

(n-l) (¢(n),¢(n))

(¢(n),¢(n—l)) :
(3.8)

(D-1) ¢(n) - U¢(n-1) i F¢(n-1)' k(m) -k

1
k(n-l)

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

n
T s,
g:l

replaces

Here Sy denotes the nonnegative matrix (D - L)™' [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 sweepthroughthe channels.

Ji¢i(n) = Ki-1¢i(?1)+ Kid’g-l:l_l)+ ﬁ Fi¢§n-l) forik =015 250 0 (3:9)

with K. = Ky = 0.
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If up-scattering is present, the matrices J; will not be block lower
triangular; thus, the vector @in will be found iteratively. Within a given

channel, we have the following iterative scheme:

' gy (m- (n)
nrf - T sEsvipe Foeferip) e gl
g'<g g>g'
(el Ll S )
* Kighitrg ¥ (n) 2 ¢igr forg =1,2,.., G
g'=1

(3.10)

Here we take Yi(o) = ¢§g-l), and upon achieving convergence, we set

<D.(n = Y\ for g = 1, 2, ..., G, and then move on to the next channel.
It;gno up-lscattering is present, we obtain qﬁln exactly in one sweep through
the groups. Except for the full periodic case, the vectors y(m) are found
by a direct inversion procedure based on the factorization of a tridiagonal
matrix into the product of a lower bidiagonal and an upper bidiagonal

matrix.'”> This technique is sometimes known as Choleski's method.® 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 carried out. In
a search, we seek the value of a parameter such that the resulting system
has a keff equal to a prescribed value. Thus, we seek that value X; such
that k(X,) = k, where kg is given. This is accomplished by means of linear
interpolation; hence, given

(X(s),k(X(s))) and (x(s'l),k(x(s“))),

a straight line is passed through these points, and x(s+1) 15 taken to be the
abscissa of the intersection of this straight line with the line k = k,. 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\%/. (In this context, by a
rate of convergence r, we mean that the error eventually behaves like

™, 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\/ 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\"/ 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\™/, 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( , a sufficiently accurate estimate k n)(X(i))
must be found for k(X(i))to ensure that the sequence x(1) win converge
to Xo. 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+1) of Xy when x (1) is not near Xo. 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 converging, 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,, then k I)(X') is close to k\™(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 k; =
k(X(i)) corresponding to a control value X(i). Here X(i) may be an initial
guess or the result of interpolation. The code then generates successive
estimates kil 3 kiZ , ..., K\ for k.. Because of observations 2, 3, and 4,
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 kln is heading towards the desired value k,. If the
sequence is heading away from k,, we stop the iteration as soon as the
following criterion is satisfied:

fe) - k| < 0.2 i) - ke . (3.11)
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|k£n) - ki| must be estimated. Based

do not know kj; therefore -
s sy . f k(n) is geometric, this difference
1

on the assumption that the convergence o

is approximated by

(n)

() x| 2 — = |, (3.12)
p 1 T rin
where
w _ Jod™
Pl |Aki(n-1)|
and

Aki(n) A ki(n) y ki(n-l)'

The test defined by 3.11 in conjunction with the approximation 3.12 is made
only after at least three successive unextrapolated iterations have occurred.
This restriction is necessary because extrapolation destroys the geometric
character of the convergence. The case in which the sequence kin is heading
towards k, is somewhat more complicated. In this case, an effort is made
as soon as possible to determine whether the iterates k(n) will pass through
the desired value kq. Again this determination is made under the assumption
that the sequence k?n) is converging geometrically; thus, the same restric-
tion with regard to flux extrapolation is in effect. If the es%imate kin) for k.
lies on the other side of k, or is close to k, (that is, lko = l—tin | < (10)€C);
then the code continues to iterate without making a control change. On the
other hand, if the estimate k\?/ lies on the same side of ky as kln and is not
close to kj, then the test defined by 3.11 and 3.12 is applied. If the test is
satisfied, a control change is made using the estimate k 1) for k.. If the

test is not satisfied, then the code continues to iterate (see Appendix A,
Sample Problem 3).

Having discussed the decision-making process involved in seeking
a value of the control parameter (X) such that k(X) = k,, we turn next to
the logical control of the search process. Of course, what we ultimately
seek as the result of a criticality search is not the required order of X but
the value of some reactor parameter(s) such that k (parameter(s)) = kg
i.e., we must have parameter(s) = F(X). The functional relationship used
in the program is

pl) - P01+ x(8)op,),



where

X% is the value of the control parameter for the sth pass,

P1(10) are the initial values of the reactor parameter(s),

Pns) are the values of the reactor parameter(s) for the sth pass,
and

6P, are the parameter(s) modifier(s).

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

1. Composition Search

Pn = VFm,C’

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

2. Dimension Search

Py = AX;j and/or AYj,

where AXi(AYj) are the mesh increments (i.e., interval lengths) in the
X(Y) direction.

3. Buckling (B?) Search

Pn = B%,
where BZ is the transverse buckling for region r.
4. a Calculation
PN,
where a is the asymptotic inverse reactor time period.

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

A first guess, XA, and either a second guess, Xp, or an estimate
of dk/dX, (KDOT), and k, are required input. If KDOT is given, then Xp
is computed from the following equation:
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o e e k(X)) /KDOT.

Once k(X ,) and k(Xp) are computed, linear extrapolation is done until
ko is bracketed. A maximum number of extrapolations to bracket kg is
provided in the input. Once ko has been bracketed, the values of k(X)

and X that best bracket k; are stored in XL' kL’ XR, and kR such that

kp <k < kp.
For the purpose of the following discussion on bracketing k, let
us assume that X < Xp < Xg < X. If an extrapolation results in X < X,

then a midpoint is attempted for X from X = (}_(+ XA)/Z. If a later ex-
trapolation has the same result, X < X, then the bound itself is used;

ie., X = X.

A third failure at the same bound will be a terminal error. The
above discussion follows through in a similar manner if Xg < X and/or
the failure is at the other bound, X.

X,, k;, X;, and k, are the interpolation parameters and are chosen
in the following manner: Once k, has been bracketed, set X; and X, equal
to X1, and XR, and interpolate for X from the following equation:

ky - k(X;)

X = X - s
V- R X X
then k(X) is computed, and the bounds are updated as follows:

If k(X) < ko, then X1, = X and ky, = k(X);

or
if k(X) > ko, then XR = X and kg = Kk(X).
The closest two values of X are used for the next interpolation:
(X% - %] < [X - X,|, then X, = X and &k, = KX);

or

if % - %] < 1% - %], then %, ="% and'i "L WF).

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

X < X1, and XRg,



or
X > Xj, and XR,

then the bounds are used:

Xy = XL, k; ki,
X; = XR, ka = kR;
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
mogeneous boundary condition is present. In

is prescribed, or an inho ' .
f a source calculation is that the reac-

either event, the basic assumption o tie
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)¢ = f, (4.1)
where 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 ¢ is nonnegative when f is nonnegative. This last state-
ment is by virtue of the fact that ¢ = (1 - M~!F)"! M"Y, and by the hypothesis
that the spectral radius of M™'F is less than one. Thus (1 - M™'F)"" = 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 ma-
trices introduced in Section III, the iterative procedure employed in the
absence of up-scattering can be written in the form

(D-1)¢m) = (U+F) p(0-1) 4 ¢, (4.2)

As far as the mechanics are concerned, this procedure differs from
the keff case only to the extent that the eigenvalue estimates 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- L)™! 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.> As a consequence, the spectral radius of

(D- L)"Y(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 channel i, 1 =i = I, the up-scattering iterations have the
following form:

(m) g'g, (m) ‘g, (m-1) (n
gt Z Bj Yigr' t z Big gYig' +Ki-1,g¢i—2,g
g'<g Be D
G
L ¢(n'l) + 2 F.g'gq)(n.'l) g =1, 2 &
ig¥itl, g L i ig ig» g =14 ..., G
g'=1 . (4.3)



Here,

(o) _  (n-1)
Yig

Il
©
%5

and at the end of / iterations we set

(n) _

(o) . 40

¢ i

Referring to the definition of J; in Eq. 2.4a, we form the block decomposi-
tion J; = Dj - L; - Uj, where

g = dragl T Uase -op c)

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

(D; - L) ng) = Uing_l) 5 Ki-1¢£r-l)

(

n-1
1+ Ki®it

i(o) = ¢£n-1) and ¢

) (n-1)

+ Fi¢; + f;. (4.4)

() y(8)

i i

If we set Rj = (Dj - Lj)™! Uj, and recall that ¥
then ¢§n) has the following form:

(n) £ (n-1) L

¢ = Ri¢y '+ (I-Rj g

)J;‘{Ki-1¢§’3, + ko) 4 mpnY) 4 fi}- (4.5)

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

F I ]
-(1-rY) 13k, I O

-(1-R) 33K, i

O -(ITRf) b M

and

r) + @-rd) 57, (1-®Y) 57k, O

RE+-rE)5i'r, (- I C(a.7)

~

O Rf+(1_Rf)Ji'+FI

Z>
1)
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With these matrices defined, the iterative procedure 4.5 can be written in

the form

Y™ = Ng@-Y 4 g, (4.8)
where

gi = (I-RiZ)Ji"fi for 3 = 3025 oN

At this point we can make several observations:

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

nonsingular.

2. The iterative procedure 4.8 is convergent.

3. The solution thus obtained satisfies Eq. 4.1.

Starting with the first observation, recall that Rj = (D - 1) 05 i
the block Gauss-Seidel iteration matrix associated with the matrix Jj. The
matrix J; has on its block diagonal nonsingular matrices which have posi-
tive inverses. Moreover, the block off-diagonal matrices are nonpositive;
thus, Rj is nonnegative and has a spectral radius less than one. For the

same reasons Ji Y and (D; - Li)'l are nonnegative. As a consequence, we
see that J{! = R; J ! since

(1-Ri) Jf' = (I-Ry)(I-Ry)7H(D;- Ly)™" = (Dy- L)™' = 0. (4.9)

From this it follows that( 15) Ji! = 0 for any £ = 1. Sinc thez
spectral radius of R; is less than one, the same is true of R thus,fl - Ri)-1
exists and is nonnegative. Hence, (I-R{)Jj ! is not smgular

Addressing ourselves to the second observation, we see t;\rom the
first observation that M™! exists and is nonnegative' moreover N is also
nonnegative Thus the matrlces M and N used in 4.8 form a regular
sphttmg of the matrix M N consequently, the process is convergent.

Concerning the third observation, suppose that ¥ satisfies

AA

M-N)y = g. (4.10)

A A

Now M - N = ST"}(M - N), where

TF=diap{dy. T, Jyl

and : (4.11)

S diag[(I-Rf’), (I-R{')].
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From the first observation, the matrix SJ7! is not singular; moreover,

g = SJ™Y. Hence, y satisfies Eq. 4.1; therefore ¥ = ¢, where ¢ satisfies
the equation

M-F) ¢ = 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 asymptotic 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, 4. 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 kggf 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

¢(n+l) 3 R¢(n) e (5.1)

Here R = (D-L)"Y(U+F) and b = (D- L)™' {, 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 = M™!N and b = M~ !f, where

M and N are 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 real eigen-
values. The two-term Chebyshev extrapolation* can be described briefly as
follows: Let ¢ be the solution of Eq. 5.1, and let e(n) = ¢(n)_ It then
follows that

e(p) = Re(P-1) = RP(0), (5.2)

If we assume for simplicity that the eigenvalues Aq of R are simple with
1>X >X> ...=0, then e p) can be expressed in the form

e(P) = e,)\,?ul + CZXIZ)uZ s slas) (5-3)

If, on the other hand, we had used

7r

j=1

p - o
R o R-ap R.ocp_1 RIF Vo
o LT l-op " I-ap; " 1-a

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

) . P

(p) _ 1 - @ A, -

e = ¢ ;’ mul-}-cz ;;ﬁ]'uz+... . (5.4)
j=1 J j:] ]

Here \zve) can see the possibility of makin‘g e(P) as defined by Eq. 5.4 smaller
than e\P) as defined by Eq. 5.3. For if we set



>

=

P
2 e (5.5)
=1

i

T

and then choose Qp()\; A1) to be the minimal polynomial in the supremum

norm of degree p over the interval [0, X,], 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

el - 1)

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

a(jp) = -X—Zl[l + cos {(Z(p-j) + 1)2—7;}] For ) L2, L e (5.7)

Since the matrix polynomial Q (R A1) is expressed in its factorial form, we
accomplish the extrapolation by applying one factor at a time. Suppose that
starting with a flux ¢(n) and an estimate \, for_\,, we decide to perform an
extrapolation cycle of order p. The roots {agp)}?_l are then computed from

Q. (A; xy) = (5.6)

P

Eq. 5.7 by using )\1 in place of X]. For use in the actual application, we de-
fine the numbers B\P/ = ( a(P)) . Then we generate in succession
J

b; . T

Blntr) _ —lzp—)((b(n“) y aEP)®(n)) . BEP)@(nH) & (1 " ﬁgp)) ¢(n);

I - oy

®(n+l) - R¢(n) +

aln+z) - Rg(nﬂ) NS

Alntz) _ 1_(¢(n+z) : agp)@(n“)): p(p)glnta) 4 (1 _ng)) Alnt),

- OLgp)

r— (5.8)

1 - alp

Gl L1 )(¢(n+p> _afplglnre-1)) - plplo(nte) o (1 glp)) plnte- )J
P

With the generation of ¢(n+P) we have completed an extrapolation cycle of
order p. The error vector, e(n+P) Br= ¢~(n+P) then satisfies

alntp) = g (R: X,) e(m). (5.9)
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As is well known,»* the effectiveness of this extrapolation is sensi-
tive to the accuracy of the estimate X, for A;. In this code, the initial esti-
mate for A, is found from the fact that, for sufficiently large n,

”¢(n+') - ¢(n)||2 g

FEErCN '

1

where

2 \I/2
l|¢”2 = (Z ¢ijg> .
1)g

Subsequent estimates are made using an up-dating procedure introduced by
Varga.® This up-dating procedure is used in the following way: Suppose an
extrapolation cycle of order p was begun with the nth iteration, so that
¢(U+P) is the result of this cycle. An unextrapolated pass is then made gen-
erating ¢(nt+p+1), and the following quantity is formed:

||¢(n+p+1) . $(n+p)| '2

e Sl
o) _ o)y, ot
It can be shown?® that
Enp = [Qp(s 1) (5.32)
Now
= = 1
lQp()" )\1)] = Qp(X,; Ng) = 5 forh O = A V=snns (5213
Cp(:— l)
A1
and
QP(X; A) = Qp(Xl; A1) for 7\] = =l (5.14)
Hence, using Eq. 5.12, if
1
E = ——
n,p . (_2- ; (5.15)
P 7\'1

then we
effectivecaLasn conclude that .)L, = A and also that the extrapolation was as
e o Wwe can EXpect since 1/[Cp(2/>‘1 - 1)] is the maximum of the

o) QP(X; A1) in the interval [0, X1). On the other hand, if




1

> )
%)
then, u51ng Eq. 5.14, we can conclude that X < XA;. In this case, the esti-
mate for A; will need to be moved up. Slnce e N e know that QP(XI, X])

is positive; thus, using Eq. 5.12, we define the new estimate )»1 as that value
of A for which

E >

n,p (5.16)

A Y T (5.17)
This yields a new estimate i', for which X; < i'l <0

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 A, for A; 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 used 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 extrapolated cycle. Generally speaking then, the pattern is
extrapolated cycles of length p, interspersed with three unextrapolated
iterations. Of course, there are exceptions te this general pattern. For
example, if the rate of convergence (as estimated by Eq. 5.10) drops below
0.75 or rises above one during unextrapolated iterations, then these unex-
trapolated iterations are continued.

The problem is continued until the following criteria are satisfied:

H¢(n)H;1H¢(n) E ¢(n-l)”2 = eg (5.18)
and
k(n) - k(n) = €, (5.19)
where
(n) (n)
o o\
- 1)8. . 18
k(n) = max (n_-l)’ Kk(n) = mmT_l), (6:20)
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and the extrema are taken over the set of points (i, j, g) for which ¢i(?g 1) = .Ei)
(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 kegf 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

n_l)F] pn-1)  x(n) - (n-1) (p(n), p(m)) (5.21)

(RS ST ) .
¥ dDe 1) l[U”Lk( (9], gln-1))

If we set S(k) = (D-L) U+ (l/k)F] with Sp_y = S(k(n'l)) we can write
Eq. 5.21 in the form

¢(n) = Sné(n-l) = ﬁ- Sm¢(0), k(n) - k(n_l) ((1)(.11)’¢(n)) | (522)
¢(n), ¢(n-‘)

m=1

It is .not hard to see that if k' is the dominant eigenvalue and ¢ the corres-
ponding eigenvector which satisfy

i
S (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 ¢(n) will converge to ¢. However, the coupling be-
tween k(?) and ¢(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:

1. The eigenvalues of the matrix are real.

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,

olet1) = gs(8)  for 1 = a, (5.25)

where S has its dominant eigenvalue equal to one. Let G be an estimate
for the second largest eigenvalue 0 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

plntp) _ Q(8;3) pln). (5.26)
where -
2x
Cp(? i l)
Qp(x Tl = > (5.27)
Sz )

The function C_(x) is, as before, the Chebyshev polynomial of degree
p normalized to be 1 at x = 1. If we expand ¢ n) in terms of the eigenvec-
tors of S, we see that the ¢(n+p) has the form

A = =
¢(n+p) = a,Qp(l; g) u; + azQp(Gl; 0) uz + ...y (5.28)

where ¢( n) - vc,ul 4+ cpu;+ ...and 1 > 0; = 0, = ... =0 are the eigenvalues of

S. Now Q_(1;G) =1 and Q (x; 0) is minimal over [O G]. Therefore we have

performeé) an effective extrapolatlon depending on where our estimate T is
relative to 0.
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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 thc?
above analysis, we could use the up-dating method for finding new esti-

mates for 0.

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 example, the
extrapolation cycles make their theoretical error-reduction criterion
(En,p = Cp(Z/X- 1)"!) more often than not. On the other hand, for a keff c;al-
culation, an extrapolation cycle will almost never make its theoretical cri-
terion, frequently does little better than the same number of power iterations
would have done, and occasionally even causes apparent divergence. Oof
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 1 is essentially satisfied is shown by the following em-
pirical evidence: If k = 1, then the matrix S(k) is essentially the same as
the matrix R which appeared in the source calculation. In fact, S(k) =
R + (l/k -1)(D- L)™' 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 1) 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\/ for k is not accurate, and second, the iterates
kM) are changing during the extrapolation cycle. Consider the first effect.
Assume that we have an estimate y = k n) and an estimate G for the domi-
nance ratio of S(u) = S(k(n) ;i.e., if Ay() > Ay(u) = ... are the eigenvalues
of S(1), then we have an estimate for A,()/A;(u). Note that since i # k,

SX/IEH; i! 1 = \(k). Leto 1) be considered in tevois ot the eigenvectors of
) i.e.,

p(n) = cuy + Cup+ ...,  uj = uj(p). (5.29)
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Then, as a result of an extrapolation cycle, we obtain
A i = B
plntp) - lep(Xl(p); G) w + c2Qp(Ap(1); T) wp + ... . (5.30)
Figure 3 is a graph of Qp(x; G).

+1

|
&)

Fig. 3. Graph of Qp(x; a)

Now A, (w) ;-[ 1, and since pu is in general not even close to k, we
see that A,(y) need not be less than one; or if it is less than one, it need
not be greater than G. Thus we see that the "reduction factor"

Qp(r(p); )
)

Q%1 Ly

al| al

need not be less than the theoretical reduction factor [Cp(Z/c—J— L)iFaces
gardless of how well the dominance ratio G i5 estimated. Indeed we can
see that for A;(u) < G, 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 X,(u) < G.

The problem 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(u) < G. 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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Then in the first extrapolation

specifies one of these numbers, say Ty- ti
If 0, is the

cycle, the code will not use any estimate for T that exceeds 0.
next larger number in the above sequence, then on the second extrapolation
cycle the code will not use any estimate T which exceeds 0,. This process
is continued until 0.995 is reached. The above procedure then has the effect

of restricting the growth of G as the iterations proceed.

In this connection, a second technique is available for avoiding the
situation A,(u) > T. 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 o
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 esti-
mates for 0 to be large very early in the iteration process. Most of the
estimates for 0 are made by means of

llo(®) - gla-1)j|,

7 om0 - g, © {eaz]

This monitoring is performed during the three- to four-power iterations
that follow each Chebyshev extrapolation cycle.
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VI. SOLUTION OF THE FULL PERIODIC PROBLEM

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

€igy ‘bigl 'bigJ 1
~big ®igs -biTs
Jig = (6.1)
“big,7-1
—bigJ 'big,J-l €ig,J

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

= f. (6.2)

J ig’

ig¥ig
where fijg denotes the entire right-hand side of Eq. 3.10. In the nonfull
periodic case, bj,; = 0, and the Choleski algorithm is used. Because of
memory limitations and programming difficulties, Eq. 6.2 is solved
iteratively.

To effectively describe the iterative scheme used to solve Eq. 6.2
in the full periodic case, we shall briefly destribe the Choleski algorithm
as used in this code. In the remainder of this section, we shall drop the
subscripts 1 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

Lw = g;
(6.3)
Ux = .

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

<o O
1 =z

L= 1 =Y3 . (64)
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A forward sweep yields the sequences {Vj} and {wj}; the backward sweep

yields the solution {xj}. Thus if

F & by
-b; ez -b,
5 8 , (6.5)
“Pp-y °p
then
B =
1
S R 81/613
€1
% 1 (6.6)
Yo = —————, for § = 2; 35 a0 P 15 .
J ej = bj"lvj'l f'
g. + b'-lw‘-l
w; :%J—, fOr = &y 30, s P
S j"’yj“l =)
The backward sweep that generates the solution is then given by
X, = a)p;
. (6.7)
szwj+ijj+l, for i = pio PR E2 N

Note that the sequence {w.} depends on the vector g, whereas the sequence

{7.} depends only on the matrix elements; thus the sequence {7:} is calcu-
J

lated only once and then stored.

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

Ty =, (6.8)

where J (without the ig subscripts) is defined by 6.1. Let the matrix A

be the result of setting by = 0 in the matrix J. Then we rewrite 6.8 in the
following form:
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oy 2 (. , (6.9)

J=-1

Let y(o) be an initial guess. Then we will generate y(l) from

0
f, + beg' )

£
Ay |7 . (6.10)

; (0)
Lf‘] it bel |

(1)

Since A is tridiagonal, we can use Choleski's algorithm to generate y‘'’.
Thus we form

b.
j
R e T Con =t e
A
and
(0) (1) §
(1) f, + byyg (1) fJ' * bj'le'l
gt = H = s = 2,3, Al et 1l
ey d eJ— bj-l'yj-l
- 1
with (6' Y
(0) ()
0 L Iy + by ™ 4 by @5,
i ey = Brav¥3a
-

1
With the sequence {w( )} thus generated on the forward sweep, we generate

{A(l)

the sequence Yj on the backward sweep:
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5 - o), g

‘731-)1 P By ¥ VJ—S’(;);

' - (6.12)
§0 _ o) 50,

50 _ o) 4 450,

(2}
At this point, we shall modify the definition of the sequence {/)\IJ . We de-
(1)

fine the sequence yJ. by

yl):§.)forj=2,3, A

and
() o H Y ) © _ @ (1)  BJ ( () <o))
V1 :_e']’+6_1YJ YVl SR G e A Nt

(1)

Thus the modification consists of requiring y, * to satisfy the first equation
of the system 6.9 with the latest estimate available for Yy

With {y(l)} thus generated, the process is repeated, thereby gener-
(2) (£)

ating y' ', ..., y '. 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

£ %
bJ-ly_(I—)l £ eJYJ( ) = fJ—| < €¢I : (6.13)

‘_befﬂ) <

The code actually stores {’yj} rather than {ej}; however, the code does
form Y defined by

1
=T bJ-le-l

2= (6.14)

Frt?m this, ey 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.
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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 keff calculation) it does not matter
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), ettt Y ) we generate to approximate the periodic solution are them-
selves solutions of a nonperiodic system. Moreover, the higher levels of
iterations (up-scattering or outer) will not modify the lack of periodicity.
Thus the periodicity of the solution to the source problem or kgff problem
is determined 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. Type 1Cards

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 1. CANDID reads the cards into one of three
arrays (entitled INTERFCE, IOPTIONS, and B) depending on column 2,

1. 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 Columns Contents
1-2 Must contain 11.
3-6 Undefined.

1 7 Process all input cards, but do not execute
the problem (input check only).

2 8 Print all fluxes (normally selected).

3 9 On-line output (for programmer use only).

4 10 Print interface fluxes and currents (normally
selected).

5 11 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.

6 12 Do not use Chebyshev acceleration during a
k calculation. This option is normally blank,
implying Chebyshev acceleration is to be used
to allow acceleration to speed convergence.

7 i3 Print modified cross sections with every con-

trol change during a composition search.
Normally selected if a composition search.

& 14 Must be blank.



INTERFCE
Subscript Columns
9 15
10 16
11t 17

Contents

Fission 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 one flux tape con-
sisting of real and adjoint flux and original
cross sections.

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

IOPTIONS

Subscript Columns

121 card 1=3

4-6

1 =212
2 13="18
3 19-24
4 25-30
5 31-36
6 37-42
7 43-48

Contents

Must contain 121.

Undefined.

Number of energy groups in cross-section set.
Number of ener‘gy 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 iterations
(for up-scattering problems only). Enter 1 if
not up-scattering problem.t

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

Maximum number of extrapolations on kg¢f
during a search problem (4 assumed).

TIf 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.

45
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IOPTIONS
Subscript

8

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 Keff
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
final 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 r@ full-circle problem. Normally
set'to 2.

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

points.
B Subscript Columns
13] card 1-3
3-6
1 =18
2 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 Columns Contents

3 31-42 Second guess (X;) of search-control param-
eter (0.0 assumed). (First guess on
Type 500000 card.)

4 45-54 Lower bound on search-control parameter
(0.0 assumed).

5 55-66 Estimate of dk/dx (used to calculate X, if
nonzero). Normally used, if k(X) is approxi-
mately known, to eliminate the second control
pass required to compute dk/dx. Estimate
may also be available from previous restart

runs.
132 card 1-3 Must contain 132.
3-6 Undefined.
6 7-18 Flux-convergence criterion on outer bounds

(k,k) of k (0.001 assumed).
7 19-30 Not used.

8 31-42 Smallest flux used in computing monitor in-
formation (10~% assumed).

9 43-52 Agreement required in neutron balance
equation (0.001 assumed).

10 55-66 Estimate of initial keff in critical search
problem (1.0 assumed).
.

133 card 1-3 Must contain 133,
3-6 Undefined.

11 7-18 Extrapolation parameter for fixed fission
source iteration (1.0 assumed). Normally
not used.

12 19-30 Up-scatter iteration convergence criterion

(0.001 assumed). Normally not used. (See
footnote on p. 45.)

13 31-42 Flux convergence criterion on sum of flux
differences! (0.001 assumed).

For a k-calculation, three convergence criteria are required on the outer iterations:
1. Outer bounds of k: k < k'™ < K (132 card)

g "iig
3, ket differences: k' - k(n=1) Type 500000 card)

We recommend that these all have the same order of magnitude, ranging from 104 t0 107, with a "normal'" value of 10°5. That is, a convergence of 10-4 may be desired
for some purposes, but does not generally yield sufficient accuracy. A convergence of 1077 yields sufficient accuracy, but at a large cost in computer time. Hence, this
convergence is not generally used unless the results are to be input to the perturbation code where small perturbations are to be made.

g
2 Sum of flux differences: Z(¢‘"’-¢!" “)} (133 card)
ijg
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B Subscript

14
15

16

4.

Columns

1-2
3-6

718
19-30
31-42
43-54
55-66

67-69

Columns

43-54
55-66
=
3-6

7-18

19-30

31-36

Contents

Not used.

Asymptotic inverse reactor time period (a).
Must contain 134.

Undefined.

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 for Chebyshev accelera-
tion (0.0 is assumed, implying no shift).
Normally set to 0.0.

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.

Contents

Must contain 14 for Buckling data and 15 for Volume Source

data.

Region number, given only when data are to be distributed

into regions.

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 below.

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 directions is accomplished by setting the values of the X and Y mesh-
refinement factors (IOPTIONS (12) and (13) on the 122 card). The factor in-
put is the 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 desired mesh size without redefining the mesh in the T—ﬁ)_e- 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 remaining 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 410000 cards must always be present. That
is, direct isotope-to-composition homogenization is not implemented.

E. Type 5XXXXX Cards

On the Type 500000 card, the value for 6 (columns 13-24) is used as
the convergence criterion on differences between k values; for generation
n, the criterion is satisfied if Ik(n) - k(n'1)| < & (see footnote on p. 47). The
initial guess supplied in columns 46-57 is used as an initial value for k in
a flux calculation, or for u 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,), is placed in this field, and the
initial k is put on the 132 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 andnot a source; therefore column 7 must be nonblank. Spectrum
averaging is not performed. External source mustbe read from Type 15cards.
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G. Type 7TXXXXX Cards

1,-7194. In addition to the normal

e cards are used to input cross
8

These cards are as specified in AN

use of cross-section set modification:r thes

sections for use in perturbation calculations.

t

ANL-CANDID expects microscopic cross-section data on ‘a magnetic tape prepared by the XLIBIT Code
An XLIBIT cross~section set must be available on tape for each problem even if all cross-section data ar. €
to be input via the 700000 cards,
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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 11, Note that CANDID is compiled as a one-bank

code.

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

EQUIP,10=SV , **

EQUIP,11=(CANDID LGO tape name, Version), SV

FILE,11

MAIN,47

FILE END Main Control Section

NS =1 T=110, R %

COMPASS,L,X=11,I=10

FILE;11

OVERLAY ,47,1

FILE END

BTN X1 3=10R %

FILE,11

OVERLAY ,47,2

FILE END

ETNGIX=1 =10 *.

Overlay 1: Processes card Types 1 and 2.

Overlay 2: Processes card Types 3-5.
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FILE,11
OVERLAY,47,3

FILE END

FTN, Ly X=11,E=10:R ;*.
FILE,11
OVERLAY,47,4

FILE END
FTN;L,X=11,I=10,R*,
FILE,11

OVERLAY ,47,5

FILE END

ETN,L X=111=10,R.%.
FILE,11
OVERLAY,47,6

FILE END

BTN, L, %=11,1=10,R,*.
FILE,11

OVERLAY ,47,7

FILE END

FTN, B = UL T=10,R %,

Overlay 3: Creates pseudo cross-section
library tape from XLIBIT tape.

Overlay 4: Processes card Type 7 if
they exist.

Overlay 5: Performs search and k
calculations.

Overlay 6: Output edit.

Overlay 7: Perturbation.

C. Program Modification Using LGOEDIT

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

1. Compile the indicated source programs and place them, together
with the associated 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 merge tape, and search the old LGO tape (LUNI13) until NAMEI is found.
Preceding subroutines are simply copied from LUNI13 onto the new LGO
tape (LUN11). The instruction on the control card is executed as described
in Appendix B, and LGOEDIT proceeds to the next subroutine on the merge
tape. Note that LGOEDIT does not space the old LGO tape, indicating that
the ordering on the old LGO tape must be preserved on the merge tape.

MOUNT TAPE (0Old LGO tape) on LUN13
EQUIP,13 = (Old LGO tape name, Version), RO,SV
EQUIP,11 = (New LGO tape name, Version), SV
FILE, 45

REP NAME 1

FILE END

FTN,L,X=45,%.



Source for Subroutine NAME 1
SCOPE

FILE,45

DEL NAME?2
FILE END
FILE,45

INS NAME3
FILE END
FTN,L,X=45,%,

Source for Subroutine NAME3
SCOPE

Binary Deck for LGOEDIT
RUN
11 | 13 | 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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Original Composition
Cross Sections
(Used by Perturbation)

Real Flux Adjoint Flux
S by composition
EOF and group
1 = Same format EOF
Z | JEt as Real Flux ‘
group (Dimensions First channel
| flux may differ typeAcross
4 g during mesh sections
First refinement)
rChannel FOF
Flux
; |om
5 group
p flux
2 ﬁ FOF
L Lth channel
First
-2 glr:)Sup type cross
: J flux sections
J
Second EOF
r-Channel
Flux
¥ 3
2 Gth
& group
. flux
J
1 I
2 First
5 group
L flux
J
Ith
r-Channel
Flux
1
2 Gth
. group
¢ flux
J —J
EOF
EOF
L— e P

Fig. 4. Restart Tape Format

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
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(n)

kergf, where n is the last 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.® 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

LOADMAIN,47

Data Problem 1

END OF PROBLEM

Tape-handling instructions (i.e., unloading old flux tape, mounting
new flux tapes for next problem, etc.)

LOADMAIN, 47 .

Data Problem 2

END OF PROBLEM

Tape-handling instructions
LOADMAIN, 47

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 LUNI11

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,11=(NEW CANDID LGO,L),SV
EQUIP,13=(OLD CANDID LGO,),SV

EQUIP,3=45

EQUIP,44=(XLIBIT Cross-section Tape Name,Version),SV
EQUIP,47=(CANDID AOV,2),SV
EQUIP,48=(NEWFLUX1,1),SV
EQUIP,49=(OLDFLUX1,1),SV

FILE,45

REP NAMEI

FILE END

FTN,L,X=45,*.

Source deck for Subroutine NAME1

SCOPE
Binary deck for LGOEDIT

RUN

131145 (LGOEDIT input card)

End of File

Release, 13 (Special ANL Control Card which unloads 13)
Load, 11

Release, 11

RUN

CANDID Data Deck for Problem 1

End of Problem

End of File

Release, 48

Release, 49

Mount old flux tape for Problem 2 on LUN 49
EQUIP,48=(NEWFLUX2,1) ,SV
EQUIP,49=(OLDFLUX2,1) ,SV

LOADMAIN, 47

CANDID Data Deck for Problem 2

End of Problem
End of File
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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:

1. 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 wa's expected. The problems are
generally run as follows:

1 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% 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 1 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

f = e Relaaciia
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Coarse mesh: O Flux point
Refined mesh: X Flux point

The orginal 3 x 4 mesh (points O) 6 x 8 (points X)

Fig. 5. Mesh Refinement* (Doubling in r and z directions)
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Note: An interpolation scheme would give a better approximation,
but one has not been incorporated into ANL—CANDID.

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

*Unprimed mesh lines denote coarse mesh,
Primed mesh lines denote refined mesh,
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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,
AQOV 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

1. Roughly, the largest problem that can be handled is 20 groups
by 40-45 points in a channel (i.e., Y or Z or 6 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 1.0).

4. A source guess cannot be input. Only a flux guess is allowed.
5. The distributed source for a source calculation must be input
by region and group on the Type 15 cards. CANDID will not accept an ex-

ternal source input via the 610000 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 cross-section library tape prepara-
tion are described in the following 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 calculations, the following publication is
required:

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

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

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.

Load-and-go tape prepared by compiling source tape.
Absolute overlay tape prepared from the load-and-go tape.
XLIBIT generated cross-section library tape.

Proper SCOPE control cards.

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

N o s W

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 1 is listed in

its entirety.

For reference, the tests for convergence are listed below:

3]1/2
I. Sum of flux differences = | » (qagf’) - ¢>§'.H)) \
- G 1)g 1Jg
1,),8
where
(i,j) are the point indices,
g is the group index,
and

n is the outer iteration index.

2. Bounds of keff = -k,

where
o)
o 18
k = max i )
ijg n-1
d’ijg
and
o™
Kk 3 18
k = min
igg [ gn-t)
g
3. kggg difference = kf;;g = kf;;,f_l) h
(n)

4. Criticality search =

keff - Kdesired |-



5. Up-scattering =

6. Periodic =

5 |y (m—l)'
. -0,
gl ig
> |68 - o)
iglie s
4 £ 2
'bef - bJ-lygr-)x ¥ eJy.(I - fjl'

1. Sample Problem 1

a. Description

(1) Problem Type

Real kegf calculation without Chebyshev acceleration.

(2) Configuration

()

(b)

(c)

Geometry
rz

Region Definition

The reactor consists of three regions as follows:

Region No. 1: Core region composed of uranium

23 238 - . :
(U**® and U**®), stainless steel, molybdenum, zirco-
nium, iron, nickel, chromium, and sodium.

Region No. 2: Control- and safety-rod region com-
posed of uranium (Uz35 and Uzss), molybdenum, nio-
bium, iron, nickel, chromium, and sodium.

Region No. 3: Radial-blanket region composed of
uranium (U?** and U?*®), plutonium (Pu®*?), iron,
nickel, chromium, and sodium.

Mesh Definition

r direction: 27 points

z direction: 20 points

63
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(3)

(d) Boundary Conditions

Left: ¢' = 0.
Right: ¢ = 0.
Bottom: ¢' = 0.
Top: ¢ = 0.

(e) Number of Energy Groups:

Convergence Criteria

keff difference = 107°,
Kegr bounds = 1073,

Sum of flux difference = 1075,



b. Output Listing

PROB, NO, 2000004080

@DCANDID KeCALC (NO ACC) , RZ, TWO GROUPS, 20 X 27 MESH

PAGE NO,

i

CODE DEPENDENT DATA OR INPUT [F DIFFERENT THAN ZERO,

BUCKLING DATA HAVE NOT BEEN INPUT,

VOLUME SQURCE DATA HAVE NOT BEEN INPUT,

ALL FLUX VALUES WILL BE PRINTED,

CHEBYCHEV ACCELERATION WILL NOT BE USED,

ENEWGY GROUPS IN CROSS SECTION DATA.ssgporsasnrsesns
ENEMGY GRQUPS TO USE IN PROBLEM...;

NUMBER OF REGIONS,eovsvnvonnsrennns
MAXIMUM NUMBER OF OUTER ITERATXUNS. 1Yt iseesenatye
MAXIMUM NUMBER OF INNER ITERATIONS / DHANNEL CALCe 44

MAXLMUM NUMBER OF EXTRAPOLATIONS ON K®EFFECTIVE.yuqs
MAXIMUM NUMBER OF INTERPOLATIONS ON K*EFFECTIVEsss¢0
PRINT FREQUENCY FOR CHITICALITY SEARCH;sssesassesates

PRINT FREQUENCY ON FISSION SOURCE K,souevvaearsvntns

DES IRED KaEFFECTIVEyosooepsnrotnneblonnnosvonnnonerys
UPPER BOUND ON SEARCH PARAMETER:ssy,spyeeveansasansse

1,02%0+%000
1.0000+004

SECEND GUESS ON SEARCH PARAMETER, s onsgosasanprnenen

1.5000#000

LOWER BOUND ON SEARCH PARAMETER,uosssusresnnaanprqsgs 1,00004001

CONVERGENCE CRITERION ON OUTER BOUNDS OF Ko,,e5000ss 1,0000=085
CONVERGENCE CRITERION FUR SOURCES.isevgsstsasnssvsee 1,0000°003
SMAKLEST FLUX VALUE USED [N CUMPUTING KeEFFECTIVEs,» 1,0000°006
AGREEMENT REQUIRED IN NEUTYRON BALANCE,seessaqas « 1,0000e003
FIR®T GUESS AT KeEFFECTIVEswsonossinnsgostonsprnenys 1,00000000
CONVERGENCE CRITERION ON FLUX PER INNER JTERATION 1,0000=003
CONVERGENCE CRITERION FOR SUM OF FLUX lerERENCES:.- 1.,0000=005
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PROB, NOy, 2,000004U80 RDCANDID K=CALC (NO ACEC) , RZ, TWO GROUPS, 20 X 27 MESH PAGE NO. 2
REACTUR GEBMEIRY 0 L S e
GEOMETRY LEFT RIGHT BOTTOM TOP
TYPE BOUND BOUND ROUND BOUND
RZ WITHOUT [NVERSION 0.0000%000 7,8100%001 0,0000%000 6,00004001
REG]ON BOUNDARIES
REGION NO, LEFT BDRY, RIGHT BDRY. BOTTOM BDRY, TOP BDRY, —
1 0,0000%000 2,3168+001 0,0000%000 6,0000¢001
2 2,3168+001 2,5902+001 0,00004000 6,00004001
3 2,5902+001 7,8100+001 0,00004000 6,00004001
PROB, NO, 2¢00000+080 @DCANDID K=CALC (NO ACC) , RZ, TWO GROUPS, 20 X 27 MESH PAGE NO, 3
MESH DEFINITION L
INCREMENT METHOD = x(W) DIRECTION
X(R) INCREMENTS X(R) INCREMENTS X(R) INCREMENTS X(R) INGREMENM X(R)
0,0000%000 12 2.3168+001 3 2,5902¢001 12 7,810040041
IMAX ® 27
X(R) PLUS DELTA X(R) FROM LEFT TO RIGHT OF REACTOR
5H NO, 1 P 3 4 5 6 7 8 9 10
SCISSA  1,9307+000 3,8613%000 5,79204000 7,7227%000 9,6533+800 1,15844001 1,3515+004 1,5445001 137376+001 1,9307¢001
SH NU, 1 13 13 14 15 16 17 18 19 20
ICISSA  2,123740U1 2,3168%00& 2,4079+001 2,4991%004 2,5902¢004 3,02524001 3,4602+001 3,89514001 4738046001 4,7651¢001
iH NO, 21 2@ 23 24 28 26 27
ABSC]SSA 5,2001+001 5,63514008 6,0704¢001 6,%5050¢001 6,940040601

7:37504001 7,8100¢001
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PROB, NO, 2,000004080 RXDCAND]D K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 4
MESH DEFINITION

INCREMENT METHOD = Y(Z) DIREATIUN

Y(Z) [INCREMENTS Y(Z) INCREMENTS Y(Z) INCREMENTS Y(Z) INCREMENTS Y(2)
U,0000+000 20 6,0000%001
JMAX ® 20

Y(Z) PLUS DELTA Y(Z) FROM BOTTUM TO TOP UF REACTOR

Y{ZY WESH WO, 1 2 3 5 6 1 Y & 9 10
ORDINATE 3,00004000 6,00004800 9400004000 1, zuon~oo1 1,5000+001 1,8000+001 2,1000%001 2, louumni 277000001 3,0000¢001
YUZ) WMESH NU, 1T 14 13 14 15 16 17 18 19 20

ORDINATE §,3000%001 3,6000%00% 3,90004001 4,20004001 4,5000+004 4,8000+001 5,1000+004 5,4000%001 5170004004 6,0000%001
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PKOB, NO, 2,000004000 ZDCANDID K~CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 5
£ REGION MAR b4
__MESH =5 . (REGJON NUMBER BY MESH POINT) Wl B m_ MESH
POINTS R MESH POINTS POINTS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 46 17 18 19 20 21 22 23 24 25
bAdAdiiiibi il Al it AL AARA A AAER TR R AR L LA L T e T R T T R T T T T T T T T LT L S
20w 1 1 1 1 1 1 1 1 1 1 1 e 2 2 2« 3 3 3 3 3 3 3 3 3 3» 20
L4 - -

*
0 L TN SR SR (e DO . o I T S U R T Sy R R TR TR T
. " . .
18w 1 1 1 1 1 1 1 g

1 ¢ 1 4% 2 2 ¥ I I I 3 I I 3 3 I 3I¥ s
- e, L R e R e s R s L O = N, Y * o, Xy
L R B TR R R N R T T BT e e T T T S R I S e T A T e
- L - *
SRR (LIRS S (S W L U L DR M R AR el I T S Rt e i e IR e
L] L L L
16 4 g4 1 4 4 4 4 4 4 & 4 se 2 p Bs % 3 x ¥ F x 5§ oy Ihiis
L L . | Ce BN B e e
 CERE TR R R G, (TR (R T B R T C - U TR T T T T T 2 TI T
- - . -
e (N R T W Y (T S T | O L G O O L . (R U I Y W e S P
w - L -
e 4 4 4 4 31 2 4 1+ 1 1 1 4+« 2 2 2¢ 3 3 3T I I T I X I 3812
- * " L
e A VN [ v N T i Wy e [ e T T I S T e T e e i T 1o AT oy 2 1E1
- " L ] -
10¢ 1@ & 1 ¢ ¢ 4 4 g 4 4 4 gv 2 9 Pw x K §x x 3 x x § x Keggg. N
- w L -
Qe it g 1 4 4 4 4 4 4 4 4 g 2 2 2 @ .3 oz 3 3 % 3 a3 S o
* - L "
L T T T T T T TR T S SR T S TR TR T T T TR o T
- w L L ]
i bR N R S s R U R | R L P I R A T PO R W i ST TR KL e G
L L] w L
(S R R (O (R T 1 41 2 2 @2¢¥ 3 ¥ 3 I I I I 3B T 3Ie &
- w - A4
SwaRth e 1 1t o 4 F 1 w2 e 2wy 3 8§ 3 3 38 3§ 3 3%
L - L L]
Cacteele e o O G e O L e e D i S I A e G S SO e A g e e g EY
- L] L L
S 4 4 1 9l g ¢ 4 9 1 4 4w 2 2 29 ¥ T 3T 3 JT T 3 § 3 I3
* - L * -
Y T S (T e T T TR TR I NI TR T s ST TN ¥ 7 T TR G TR TR T T S ST

*
iv ¢ i 1 1 1 i 1 1 1 1 1 e de A Wk b by 3 3 3 3 5§ F 9% ¢ . 0

t.'.'.i."""*"i".t.‘.t'.'.t"".t"".'"."i"it..Q..""it"".."'i't"'ii""""'i....'i""

1 2 3 4 5 6 7 8 5 10 34 12 313 16 1% 18 17 18 19 20 21 22 2% 24 25
R _MESH POINTS
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PROB, NO, 2,00000+000 @2DCANDID K=CALC (NO ACC)laNuz,pyuu GROUPS, 20 X 27 MESH PAGE NO, 6 .
REG MA
sy (REGLON NUMBER BY MESH POINT)  MESH_
NTS R MESH POINTS POINTS
26 27

et abeky

20 3 3% 20

- L ]

19« 3 v 19 —

- »

18« 3 3+ 18

- L]

17+ 3 3« 17

- .

16« 3 3% 16

- L ]

15+ 3 3¢ 15

- »

1ax 3 3¢ 14

- L

13« 3 3¢ 13 .

- -

12 3  8» 12

- -

I+ 3 3+ i1

- L]

10« 3 3» 10

- .

9 3 3+ 9

- -

8+ 3 S+ 8

L L ] »

7 3 3 7

. L ]

6 3 3+ 6

L] L ]

5% % 3% 5

- L ]

4% 3 I 4

- L ]

3» 3 3e 3

- -

2 3 3r 2

L] L

1*+ 3 3¢ 1

(E2 222222 )

26 27

R_MESH POINTS
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PROB, NO, 24000004000 2DCANDID K=CALC (NO ACC) » RZ, TWO GROUPS, 20 X 27 MESH PAGE NO, 7
b swin P 2=, & BOUNDARY CONBJTION DATA i S, _ el ALY

LEFT FACE OR AX]S _RIGHT OR OUTER FACE BOTTOM FACE TOP _FACE

DER, FLUX ® 0,0 FLUX = 0,0 FLUX = 0,0 FLUX = 040

PROB, NO, 2,000004000 ®DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 8
MATERIAL ASSIGNMENT DATA S
THE CRUSS SECTION SET IS IDENTIFIED AS 224
HATERTAL MAKEUP
MATERIAL ISOTOPE  NUMBER 1SOTOPE  NUMBER 1SOTOPE  NUMBER 150 R o8 W o
~NUWMBER 1D DENSITY 1D DENSTTY 1D DENSITY 1D DENSITY
1 R IN15 1,189300«0802 R IN16  1,505600+003 R IN1?  3,398200=003 R IN27 8,3268500=004
R AN31 6,816000=004 R 1N34 1,078600m=002 R _1N6S 6,881600=003 R IN74  6,455000003
2 R 2Ni5 1,271000-002 R 2N16 1,6090002003 R 2N17  3,630000-003 R 2N27 5,702800=004
R 2N31  4,667000%004 R 2N34  1,279000=002 R 2N69  4,712000=003 R 2N74  4,420000=003
3 R 3N15  1,196000=002 R 3N16  1,514000+003 R $N17  3,417000~003 R 3IN34 4,323600s003
R 3N55  3,600000%005 R 3N69 2,872000=002 R $N74  6,500000=005
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PROB, NO, 24000004000 2DCANDID K=CALC (NO ACC) » RZ, TWO GROUPS, 20 X 27 MESH PAGE NO, 9
_ COMPOSITION MAKEUP

MPOSITION MATERIAL  VOLUME MATERIAL  VOLUME MATER]JAL  VOLUME MATERIAL  VOLUME
JMBER NUMBER/ZID FRACTION NUMBER/1ID FRACTION NUMBER/ZID FRACTION  NUMBER/ID FRACYION

B 1 1,000000+000
2 2 1,000000+000
3 3 1,000000+000

PKOB, NO, 2,000004000 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 10
CUMPOSITION ASSIGNMENT BY REGJON NUMBER

REGION NG, 1 2 3 -+ e e
COMPOSITION NO, g 2 3
PROB, NO, 2,00000+000 2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 11

PROBLEM TYPE

K _CALCULATIUN

FLUX CONVERGENCE CRITERION (DELTA),,, 1,0000°005

TL



PROB, NO, 2,000004000 ®#DCANDID K=CALC (NO ACC) , RZ, TWU GKOUPS, 20 X 27 MESH PAGE NO, 12
“THE FLUX VALUES WHICH WERE INPUT ARE GJVEN BELOW . -
REGION FLux FLUX FLUX FLUX FLUX ENERGY CARD
N et N0y VALUE VALUE __VALUE VALUE _VALUE GROUP NBy
1 1,0
2 0,5
K] 0,1
49
LUN 49 REAL FLUX HAS 27 EHANNELS
LUN 49 ADJ FLUX HAS 27 CHANNELS
= 1 G=1 J=1 FLUX= 5,17433§2=003
1= 2 G3l Je=i FLUX® 5,14101%6=003
s S Gel Jsi FLUX= 5,0747050-003 —— e
1= 4 G31 Jmi bLUXE 4,9759841-003
1= 5 G=l J=i FLUX® 4,8457066=003
T= 6 G=l Jsl FLUX= 4,6849863+003
i= 7 Gel J=i FLUXE 4,4951762.003
i= 4 GEl J=i FLUXE 4,2778406e003
1= 9 Gel Jsi FLUX= 4,0347197-003
I= 10 Ge=l Jsi FLUXs 3,7676868~003
J= 11 Gsl Jei FLUXs 3, 4786942003
[ 12 Gel Jsi FLUX® 3,1897071=003
J= 415 Gel Jmi FLUXE 2,9361318003
Is 14 Gml J®i FLUXE 2,79874022003 L _—
TE 15 Gel Js1 FLUXE 2,6636889=003
(e 16 Gml ymg FLUXs 2,0239205e003
e 17 Gel J=i FLUX® 1 ,309575/2«003
IET 18 Gl Je1 FLUXE B,4912379s004
19 Ge=l J®1 FLUX= 5 53448582004
£ 20 Gsl Jmi FLUX= 3 6483342-004
(ST 21 Gel el FLUXE 2,4910792.004
22 G=l J=1 FLUX® 1,5782459e004
23 Gel Jmi FLUX® 1,0098924«004
24 Gel J®1 FLUXs 6,58818/3005
25 Gml Jwl FLUXE 4,0301116=005
26 G®1 Jmi bLUXE 2 1830450s005
27 Gwl Jsi FLUX= 6,5412783=006

VyD]D2D HAS COPJED FLUX FROM KLUN

49 ONTO LUN 3

\XjNE

€7 JMAXINE

20 kMAXBUTSE

27 JMAXOUT= 20

L



COMPOSITION NUMBERy,y 1

GHOUPS FROM WHICW NEUTRQONS ARE SCATTERED.

ENERGY
GWROUP
— e o
1 0,00004000  n,0000%000
2 1,6242=003 N,0000%000

PKOB, NO, 2,00000+U00 2DCANDID K=CALC (NO- AGC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 13
TROL VALUE (X) =  0,000000%000 NXT = 1 CNINT = 0 e S e T
PROB, NO, 2,00000+080 ZDCANDID K=CALC (NO ACT) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 14
COMPOS|TION NUMBER.,« 1 e el e
ENERGY DIFFUSION REMOVAL . FISSION SR -1 {1 —
GROUP COEFFICIENT CROSS SECTION CROSS SECTION REACTION RATE
1 2,03864000 T 1,3179002 9,2113003 2.3430-002
2 1,0434+000 2,2999=402 1,4607=002 3,5497=002
PROB, NO, 2,000004080 &DCANDID K~CALC (NO ACC) s RZ, TWU GROUPS, 20 X 27 MESH _ PAGE NO, 15
COMPOS]TION NUMBERy,; 1 u_ ) ~ :
ENERGY FISSION SPECTRUM i, LSS TN el S SR, LU e ey
GROUP
1 2
1 9,92212001 9492217004
2 7,79317003 7.7911#008 A LN -
PROB, NO, 2,000004000 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 16

( SUM DOWN TO OHBTAIN TOTAL SCATIERING CROSS=SECTION PER ENERGY GROUPY)
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PROB, NO, 2,000004080 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 17

__ COMPOS|TION NUMBERy,s 2 peliec . rruiirniiy

ENERGY DIFFUSION REMOVALS +on - owion ° - - FIESTAN cu - = = o on CRURSTONC
GROUP COEFFICIENT CROSS SECTION CROSS SECTION REACTION RATE
1 2,2481+000 9.7404=008  §,2757=003 1,58822002
2 1,2077+000 1,6110-402 1,0131=002 214619002
PROB, NO,  2,000004000 2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 18

COMPOS|TION NUMBER, 4 2 s SRR I I

ENERGY FISSION SPECTRYM DLW W
GROUP
1 2
1 9,9221=001 9,9221+001
.2 7,79112003 7,7911=003
PROB, NO, 2,000004000 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NOJ- 19

2 SN B S e =

COMPOS]TION NUMBER,,¥ A N e, S R el L RS S SR . ey

ENERGY GHOUPS FROM WHICH NEUTRONS ARE SCATTERED,
GROUP ( SUM DOWN TO OBTAIN TOTAL SCATIERING CROSS=SECTION PER ENERGY GROUPT)
1 2 i
1 0,0000%000 0,00004000

2 1,7281n003 0,00004000

¥L



PROB, NO, 2,000004080 RBDCANDID

COMPOSITION NUMBERy,s 3

K=CALC (ND ACC) » RZ, TWU GROUPS, 20 X 27 MESH

PAGE WO, 20

ENERGY DIFFUSION REMOVAL FISSION FISSION
GROUP COEFFICIENT CROSS SECTION CROSS SECTION REACTION RATE
i 1,2438+000 8,8593+003 1,0741003 2:9480-003
2 6,8743-001 142880002 241334004 5,4672%004
PROBy NO, 2,000004000 2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 23

__ COMPOSITION NUMBERyyy 3

ENERGY FISSION SPECTRUM
GROUP
1 2
1 9,9221=2001 9,9221=001
2 7,79115003 Z2.7911=008
PROB, NO, 29000004000 2DCANDID K=CALC (NO* ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 22

COMPOS|TION NUMBERw,j} 3

ENERGY GHOUPS FROM WHICH NEUTRONS ARE SCATTERED,
GROUP ¢ SUM DOWN TO OBTAIN TOTAL SEATTERING CROSS"SECTION PER ENERGY GROUPT)
g 2
i 0,0000+000 0,0000%00N
2 3,3042003 0,00004000

CANDIDZD 19 PREPARING X SEETIONS AND COEFFICIENTS ON LUN 43

SL



PROB,

NO,

ITERATION HISTORY

ITERATION

>
o
~n
LN

W®NOV BWONR =

K=EFFECTIVE
1,37736974000

1,33277284000
1,30073134000
1,2770439«000
1,2593540e000
1,2460554+000
1,2359993+000
1,2283286+000
1,2223844+000
1,2176492+000
1,2137044+000
1,21017389+000
1,2067851+000
1,2033687+000
1,1998310*000
1,1961292+000
1,1922539«000
1,1882159+000
1,1840371+000
1,1797445+000
1,1753668+000
1,1709317+000
1,1664648+000
1,1619893+000
1,1575252+000
1,1530900+000
1,1486982+000
1:1443620+000
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
1,1054770+000
1,1020939+000
1,0988037#U00

2,00000+000

2CCANDID

K+LOWER
6,1440170-002

2,3260586.001
4,3227500.001
5,5538333.001
6,3341824.001
6,9264789«001
7,4214974-001
7.,8503622=001
8,2203109=001
8,5360629=001
8,8061666~001
8,9155540«001
8,9699044«001
9,0181376=001
9,0536106=001
9,0817362=001
9,1103729=001
9,1398080=001
9,1700162-001
9,2008183=001
9,2319734-001
9,2632298=001
9,2943511-001
9,3251286=001
9,3553855=-001
9,3849767=001
9,4137871-001
9.4417284=001
9,4687357-001
9,4947642=001
9,5197864-001
9.5437889~001
9,5667701=001
9,58383469=001
9,5981648~001
9,6122207-001
9,6260063=001
9.,6395207-001
9,6527616=001
9,6657250-001

K*CALC (NC ACC)

K«UPPER
3,0971785+000

1,2291780+000
1,11668404000
1,07414214000
1,0527536+000
1,0403481+000
1,03318%08+000
1,0317257+000
1,0303336+000
1,0289328+000
1,0275521+000
1,0256E58+000
1,0232507+000
1,0205935+000
1,0179032+000
1,0153233+000
1,0129363+000
1,0112249+000
1,0103546+000
1,0096243+000
1,0089060+000
1,0082355+000
1,0076087+000
1,0070223+000
1,0064733+000
1,0059589+000
1,0024767+000
1,0050247+000
1,00496009+000
1,0042035+000
1,0038309+000
1,0034698+000
1,0031546+000
1,0028483+000
1,0025755+000
1,0024562+000
1,0023239+000
1,0021834+000
1,0020383+000
1,0018514+000

+ RZ,

CHANGE IN PHI
1,6558092#001

9,4351252a002
6,73562464002
5,42128424002
4,6239459=002
4,0566803=002
3,61302447002
3,2465991%002
2,9337948=002
2,66100987002
2,4196198=002
2,2037956=002
2,0082774=002
1,8305807=002
1,6696202%002
1,5245504=002
1,3944112=002
1,2780716=002
1,1742814=002
1,0817486=002
9,9920680=003
9.25463497003
8,5942781=003
8,0012340%003
7,4669007=003
6,9837874%003
6,5454236=003
6:1462516=003
5,7815136%003
5,4471425%003
5,13966137003
4,85609397003
4,5938863%003
4,3508397-003
4,1250534-003
3,9148773=003
3,7188715%003
3,53577387003
3,3644720#003
3.2039812=003

TWO GROUPS,

20 X 27 MESH

SIGMA
1,0000000+000

1,00000004000

1,0000000+000

4,00000004000

1,0000000+000

4,00000004000

1,0000000%000

1,0000000%000

4,0000000+000

1,0000000%000

€,00000004000

1,0000000%000

€,00000004000
4,0000000%000
1,0000000%000
1,0000000%000
€,0000000%000
1,0000000%000
4,0000000%000
1,0000000%000
1,0000000%000
£,0000000%000
€,0000000%000
1,0000000%000
€,0000000%000
4,0000000%000
1,0000000%000
1,0000000%000
1,0000000%000
€,0000000*000
1,0000000%000
€,0000000+000
1,0000000%000
1,0000000%000
1,00000004000
€,0000000+000
1,0000000%000
1,0000000%000
4,00000004000
1,00000004000

PAGE

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
140000000+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

NOy 23

ERRLAM
3,0357383+000

9,9657212-001
&,8440604-001
%,1875873+-001
4,1937532-001
3,4770019-001
2,9100104=001
2.46689487001
?2.0830246~001
1,7532654=004
1,4693513=001
1.3410042"004
1,2626031=001
1.1877973=001
141254212-001
1.0714973-001
1.0189903-001
9,7241146-002
$,3393012-002
£,95424577002
#.5708677=002
£,1912472=002
7.8173582-002
7.4509446-002
7.0934715=002
6.7461198=002
€,4098017-002
6.0851867-002
5.77273107002
%.4727068%002
%,1852307-002
4,91028937002
4.,6477628-002
4,4464577-002
4,2759043-002
4,1234149-002
3,9723313~002
3,8231327-002
3.6762125=002
3,5318950-002

9L



1,0956051+000
1,0924968¢000
1,0894772+000
1,0865445+000
1,0836970+000
1,0809329¢000
1,0782500%000
1,0756465+000
1,0731203+000
1,07066%5%000
1,06829194000
1,0659857+000
1,0637488+000
1,06157%92+000
1,0594751«000
1,05743444000
1,05545554000
1,0535364«000
1,0516753«000
1,0498705«000
1,0481202«000
1,0464230+000
1,0447770«000
1,0431807«000
1,0416326+000
1,0401312000
1,0386750%000
1,0372627+000
1,0358928+000
1,03456404000
1,0332751+000
1,0320247+000
1,0308117«000
1,0296349+000
1,0284931+000
1,0273853+000
1,0263103+000
1,0252672+000
1,0242549+000
1,0232724+000
1,6223189+000
1,0213934%000
1,0204949«000
1,0196228+000
1,0187761«000

9,6784062-001
9,6907998=001
9,7029004=001
9,7147025=001
9.7262008=001
9.7373905=001
9.7482674=001
9,7588280=001
9,7690696=001
9.7786903=001
9.7885892=001
9.79786463=001
9,8068223=001
9,8154591«001
9.8237793=001
9,8317863-001
9,8394842.001
9,8468780-001
9,8539731=001
9.,8607758=001
9,8672926-001
9,8735306-001
9,8794972~001
9,8852002~001
9,8906475~001
9,8958472=001
9,9008078<001
9,9055375+001
9,9400448+001
9,9143381=001
9,9184258001
9,9223160=001
9,9260170=001
9,9295368=001
9.,9328832+#001
9,9360639=001
9,9390863=001
9.,9419577=001
9,9446852-001
9,9472755«001
9,9497352001
9,9520707=001
9,9542880~001
9,9563930=001
9,9583914=001

1,0017451+000
1,0016009+000
1,0014601+000
1,0013237+000
1,0011622+000
1,0010663+000
1,0009440+000
1,0008347+000
1,0007234+000
1,0006210+000
1,0005245+000
1,00042337+000
1,0003486+000
1,0002688+000
1,0001543+000
1,0001248+000
1,0000681+000
1,00000p0+000
9,9994425-001
9,9989244-001
9,9984497-001
9,9980103-001
9,9976061=001
9,9972352-001
9,9968858=001
9,9965859-001
9,9963040~001
9,9960483=001
9,9958172-001
9,9956052=001
9,9954230-001
9,9952571=004
9,9951102~004
9,9949842-001
9,9948688-001
9,9947720-001
9,9946896~001
9,9946208=001
9,9945646=001
9,9945200-001
9,9944844-001
9,9944628-001
9,9944486=001
9,9944431-0014
9,9944455-001

3,0534252#003
2,9120207=003
2,7790647=003
2,6539235%003
2453602397003
2,4248456%003
2:3199147=003
2,2207986%003
2,1271042=003
2,0384590%003
1,95453797003
1,8750299%003
1,7996509%003
1,7281386%003
1,6602498=003
1,5957595=003
1,5344589+003
1,4761541=003
1,42066499003
1,3678239=003
1,31747509003
1,2694728+003
1,2236819=003
1,17997609%003
1,1382372#=003
1,0983552=003
1.0602272%003
1,0237568=003
9,88854225004
9,5543503%004
9,2342035%004
8,9273624~004
8,6331337=004
8,3508673%004
8,0799530=004
7,8198178%004
7,5699235%004
7,3297643=004
7.0988644=004
6,8767760%004
6,6630775=004
6,4573723~004
6,2592860%004
6,0684662v004
5,8845796=004

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
1,00000004000
1,0000000+000
1,0000000%000
1,0000000%000
4,0000000%000
1,0000000%000
140000000%000
1,0000000%000
1,0000000%000
4,0000000%000
1,0000000%000
1,0000000%000
1,0000000%000
4,0000000%000
1,0000000%000
1,0000000%000
1,0000000%000
1,0000000%000
1,0000000%000
4,0000000%000
1,0000000%000
1,0000000%000
4,0000000%000
1.0000000%000
1,0000000%000

1,00000004000
1,0000000+000
1,0000000+000
1,00000004000
1400000004000
1.0000000+000
140000000%000
140000000+000
1,0000000%000
1+0000000%000
1400000004000
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
1,00000004000
1,0000000+000
1,0000000+000
1,00000004000
1,00000004000
1,0000000+000
1,00000004000
1,0000000+000
1,0000000+000
1,0000000+000
1,00000004000
1,00000004000
1.0000000+000
1,00000004000
1,0000000+000
1.0000000+000
1,00000004000
1,0000000+000

2,3904478=002
3,2520915-002
3,1170074=002
2.9853422+002
2.8572156=002
2.7327207=002
2.61192887002
7.4948911=002
2.3816406"002
2427219437002
2.1665540=002
2.0647079=002
1.9666319=002
1.8722904=002
1.7816376=002
1.6946485=002
1.6111696=002
1,5312202-002
1.,4546934=002
1.3815057=002
1,3115705=002
1,2447963-002
1.,1810885=002
1,1203503~002
1.0624831-002
1.0073874+002
9.5496200-003
9,0510741=003
8.5772342=003
£,1271094=003
7.6997213=003
7.2941065=003
6,90932067003
€.5444392-003
8,19856137003
5,8708400=003
5,5603341-003
%.26630947003
4,9879392+003
4,7244552-003
4,4751171-003
4,2392432=003
4,01606047003
3,8050035-003
3,6054157-003

LL



86 1,0179540+000
87 1,0171558+000
88 1,01638u7+«U0D
89 1,015628U«000
90 1,0148970«000
91 1,0141870«000
92 1,0134974+000
93 1,0128275+000
94 1,0121767+000
95 1,0115445+000
96 1,0109302«000
97 1,0103383+000
98 1,0097583«000
99 1,00918%6%000
100 1,0086418+%u00
101 1,0081094+000
102 1,0075918+%000
103 1.,0070887%000

104 1,0065996+000
105 1,0061241+000
106 1,0056618+000

107 1,0052122«0U00
108 1,0047751+000
109 1,0043500+000

9,9602884~=001
9,9620892-001
9.,9637989-001
9,9654219=001
9.9665630=001
9,9684262-001
9.9698157-001
9,9711353=001
9.97238R8=001
9,9735796=001
9.9747140-001
9,9757862-001
9.976F0R2-001
9.9777797=001
9,9787036-0n1
9.,9795822=001
9,9804181~001
9.,9812135~001
9,9819706-001
9.9826913-001
9,9833777-0n01
9.,9840316~001
9.9846546-001
9,9852484-001

AN ERROR WAS ENCOUNTEKRED IN SUBROUTINE

TIME EXCEEDED

KEFFCALC

Is 1 Gzl Jsl FLUX® 5,243199Rw.n03
Is 2 Gsl Js1 FLUXe 5,2092283.003
fs 3 Gel Jz1 FLUX= 5,1427398.003
is 4 Gzl J=1 FLUXs 5,0442825.003
i 5 G=1 Jzl FLUXe 4,9146537.003
Lt 6 G=1 J=1 FLUX= 4,75488569=003
U 7 Gal Jel FLUXs 4,5662274=003
¥ 8 G=1 J=1 FLUX® 4,3501180.003
U 9 Gml J=1 FLUXs 4,1081581.003
L] 10 Gs1 J=1 FLUX= 3,8420692.003
v 41 Gzl Jsi FLUXs 3,5536456-003
[ 12 Gal J=z1 FLUXs 3,2446935.003
' 13 G=1 Jsl FLUX= 3,0100650~003
' 14 G=1 J=1 FLUXs 2,8703679.003
' 15 Gs=1 Jml FLUX= 2,7314888-003
4 16 G=1 Jszl FLUXs 2,0739119.003
' 17 G=1 Je=l FLUXs 1,3367592«n03

9,9944554-001
9,9944720~001
9,9944545=001
9,9945235-001
9,9945574-001
9,9945662-001
9,9946353-001
9,9947782-001
9,9949263-001
9,9950729+-001
9,9952170-~001
9,9953566=001
9,9954618=001
9,9956227=001
9,9957465-001
9,9958723~001
9,9959643~-001
9,9961066~001
9,9962191=001
9,9963295-001
9,9964363-001
9,9965397-001
9,9966399-001
9,99672368=001

5,7073122=004
5,5363674=004
5,3714646"004
5,2123390=004
5,0587395=~004
4,9104290=004
4,7671823=004
4,6287867=004
4,4950402~004
4,3657510~004
4,2407376=004
4,1198274=004
4,0028542*004
3.8896679004
3,7801148=004
3:.6740556"004
3,5713559=004
3.47188R0"004
3,3755298=004
3,2821653=004
3,1916833=004
3,1039784-004
3,0189494=004
2,9364998=004

AT STATEMENT NUMBEFR

1,00000004000
1,0000000+000
1,0000000%000
4.0000000%000
1,0000000%000
1,0000000%000
1.0000000%000
1,0000000+000
1,0000000%000
1,0000000%000
1,0000000%000
1,00000004000
1,0000000%000
1.00000004000
1,0000000%000
1,0000000%000
1,0000000%000
1400000004000
1.0000000%000
1,00000004000
1.06000000%090
1,0000000%000
1,0000000%000
1,0000000%000

692

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

3.4166972-003
2,2382749=003
3.0696025-003
2,91015887003
2,7594476003
2.61699667003
2,4823568-003
2.3642886=003
2.25374807003
2,14933147003
2,05060047003
1.9570379=003
1.8683597=003
1:78429667003
1,7045939003
1462901087003
1.5573196=003
1.48930507003
1.4248492-003
1,36381297003
1,30585957003
1.2508187-003
1,1985299-003
1.1488413-003
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|z
|=
=
I=
iIs
I=
I=
1=
1=
1=

18
19
20
21
22
23
24
25
26
27

Gal
G=1
G=1
G=1
G=1
G=1
G=1
Ge=l
G=1
G=1

J=1
Jal
J=1l
Jsl
J=1
Jzl
J=1
J=1
J=1
J=l

FLuxe
FLUX=
FLUX=
FLUX=
FLUX=
FLUXE
FLUXE
FLUX=
FLUX=
FLUX=

B,6857698.004
5,6775897-004
3,7266853.004
2,4510971.004
1,6101682.004
1,0501365.004
6,71423074005
4,0849703.005
2,1720506-005
6,6593465.006

CANDID2D HAS COPIEL FLUX FROM LLN

IMAXN=
1= 1
1= 2
1s 3
I3 4
Iz 5
1= 6
i= 7
1= 8
1= 9
1= 10
1= b BE
ls 12
l= 13
I= 14
1= 15
Iz 16
1= 17
1= i8
1= 19
1= 20
1= 21
1= 22
13 23
1= 24
la 25
Is 26
I= 27

27 JUMAXIN=

G=1
G=1
G=1
G=1
G=1
G=1
G=1
Gs1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
Gs1
G=1
G=1
G=1
Ge=1
G=1
G=1
G=1
G=1
G=1

Jz1
J=1
J=1
J=1
J=1
v=1
J=1
el
J=1
J=1
J=1
Jel
NESS
J=1
Jzl
J=l
J=1
J=1
J=l
J=1
J=1
J=l
Jel
J=1
J=l
Jel
J=l

FLUX=
FLUXE
FLUX=
FLUX=
FLUX=
FLUXE
FLUX=
FLUX=s
FLUX=
FlLUX=
FLUXe
FLUXe
FLUX®
FLUX=
FLUX=
FLUX=
FLUX=
FLUXe
FLUX=
FLUX=
FlLuxs
FLUXE
FLUX®
FLUX=
FLUX=
FLUX®
FLUXE

20 IMAXOLT=

4,4073824-002
4,4073824.002
4,4073824.002
4,4073824~002
4,4073824.002
4,4073824.p02
4,4073824.002
4,4073824~n02
4,4073824.n02
4,4073824.002
4 4073824,002
4,4073824.n02
2,2036912.002
2,2036912.002
2,2036912~002
4,4073824.003
4,4073824,003
4,4073824.003
4,4073824.003
4,4073824.003
4,4073824.003
4,40738244003
4,4073824,.003
4,4073824.n03
4,4073824.003
4,4073824%003
4,4075824.003

CANDID2D HAS COPIED FLUX FROM LLN

IMAXN=

27 JMAXIN=

20 IMAXOLT=

42 ONTO LUN

27 JMAXQUT=

49 ONTO LUN

27 JMAXQUTs

48
20

48

20
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PROB, NO, 2.00000+000 2DCANDID
ITERATION HISTORY
ITERATION K=EFFECT1VE K=LOWER
1 1,0039366+000 9,9858146=001
4,612
2 1,0035344+000 9.9863545-001
3 1.,0031433+000 9.9868697-001
4 1,0027628+000 9.9873613-001
5 1,0023927+000 9.9878306-001
6 1,0020327+000 9,9882788~-001
7 1.0016824+000 9.9887070-001
8 1,0013415+000 9,9891161=001
9 1,0010099+000 9.9895072-001
10 1,0006872+000 9,9898812-001
11 1.0003731+4000 9,9902390-001
12 1.,0000675+000 9,9905814~-001
13 9,9977006-001 9,9909091-001
14 9,9948056-001 9.9912230-001
15 9,9919878-001 9.9915236~-001
16 9.,9892450-001 9.9918117=001
17 9,9865751-001 9,9920879-001
18 9,9839759-001 9.,9923528-001
19 9.9814455-001 9.9926068-001
20 9.9789820-001 9.9928507-001
21 9.,9765835-001 9,9930847-001
22 9.9742481-001 9.9933095-001
23 9,9719742-001 9.9935254-001
24 9,9697599-001 9,9937329-001
25 9,9676037-001 9.9939324-001
26 9.9655039-001 9.9941242-001
27 9.9634589-001 9,9943087-001
28 9,9614673-001 9.9944863-001
29 9,9595276-001 9,9946572-001
30 9.9576384-001 9.9948218-001
31 9.,9557983-001 9.9949803-001
32 9.9540059-001 9,9951331-001
33 9.9522600-001 9.9952803-001
34 9,9505593~-001 9.9954222-001
35 9.,9489025-001 9,9955591-001
36 9.9472885-001 9.9956911-001
37 9.,9457162.001 9.9958186-001
38 9.9441843-001 9,9959416-001
39 9,9426919~001 9.9960603~001
40 9,9412378-001 9.9961750~001
41 9.9398211-001 9.9962859-001

K=CALC (NO ACC)

K=UPPER
9.,9968307~001

9.9969215-001
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.,9976214-001
9.,9976876-001
9,9977518-001
9.,9978141-001
9.9978744-001
9,9979329-001
9.9979897-001
9.9980448-001
9,9980982~001
9.,9981500~U01
9,9982003-001
9.9982491-001
9,9982964-001
9.9983424-001
9.9983870-001
9,9984305-001
9.9984729~001
9,9985140-001
9,9985538-001
9.9985926~001
9.9986302-001
9.9986667-001
9,9987022-001
9.9987366~001
9.9987701-001
9.,9988026~001
9.9988342-001
9.9988649~001
9.,9988948-001
9.9989238-001
9.9989520~001

» RZ» TWO GROUPS, 20 X 27 MESH
CHANGE IN PHI SI1GMA
2.,8565415-004 1,0000000+000
2.7789779-004 1,0000000+000
2.7037289~004 1,0000000+000
2.6307140-004 1,0000000+000
2.5598558-004 1,0000000+000
2.4910803-004 1,0000000+000
2.4243166-004 1,0000000+000
2,3594967-004 1,0000000+000
2.2965556-004 1,0000000+000
2,2354306-004 1,0000000+000
2.,1760616-004 1,0000000+000
2,1183912-004 1,0000000+000
2,0623638-004 1,0000000+000
2.0079263-004 1,00000004000
1.,9550275-004 1,0000000+000
1,9036186-004 1,0000000+000
1,8556520-004 1,0000000+000
1.8050822-004 1,0000000+000
1.7578655=004 1,0000000+000

1.7119596-004
1.6673242-004
1.6259202-004
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

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
1,00000004000
1,000000p0+000
1,0000000+000
1,0000000+000
1,0000000+000
1,0000000+000
1.00000n0+000

PAGE NO. 23

ALPHA
1.0000.00%5¢

1.0000 0p*..
1,0000.00%.0
1.0000.00%-0
1.0000.00+5¢
1,0000.00%20
1.0000.00+.0
1.0000.00+.0
1.0000.00+-¢C
1.0000.00+50
1,0000.00+50
1.0000.00+ .
1.0000.00+..
1.0000.00+.0
1.,0000_00%20
1.0000.00+%20
1.0000 _0p+*C.
1.0000.00¢50
1.0000.00+-.
1.0000.00%..
1,0000.00+-50
1.0000_00+u0U
1,0000.00¢20
1.0000.00+ -0
1.0000_00%20
1.0000 00+.0
1.0000.00+:5
1.0000.00+20
1.0000_00+

1.0000 0p+..
1.0000.00%.0
1,0000.00%u
1.0000.00+:.0
1.0000.00%.0
1,0000 00+
1.0000.00<.
1.0000.00%.0
1.0000.00%.0
1.0600.00+50
1.0000.00%.c
1.0000.00%. -

ERRLAM
1.1016096-003

1,0567008-0n3
1,0139872-003
9,7334836-004
9,3467149-004
8.9784979-004
8.,6278241-004
8.2937469-004
7.9753692-004
7,6718483-004
7.3823900-004
7.,1062420-004
6.8426994-004
6.591-940-004
6,35 7984-0n4
6.1212182-0n4
5,9017957=-004
5.692:014-00N4
5.4913403-004
5,2993419-004
5.1155631-004
4,9395871-004
4,771 181-00n4
4,6094853-004
4,4546368-004
4,3063280-004
4,1641318-004
4,0276570-004
3.8966266-004
3,77.7778-004
3.6498615-004
3.5336442-004
3.4219027-00n4
3.3144273-004
3.211:202-00n4
3.1114910-004
3.0156641-004
2.9233711-004
2,8344512-004
2.7487536-004
2.6661361-004

08



949384407-001
9,9370956~001
9.9357851-001
9.,9345080~001
9.9332636-001
9,9320509-001
9,9308692-001
9.9297176=-001
9,9285953-001
9.9275015-001
9,9264356-001
9.9253968~-001
9.9243843-001
949233975-001
9.9224357-001
9.9214983-001
9.9205846~-001
9.9196941-001
9.9188260~-001
9.9179799-001
9.9171552=001
9.9163513-001
9.9155676-001
9.,9148037-001
9.9140591-001
9.9133332-001
9.9126256-001
9,9119359-001
9,9112634-001
9,.9106079-001
9.9099688-001
9.9093458-001
9,7087384.p001
9,9081463-001
9.9075690-001
9.9070062-001
9,9064576-001
9.9059226=~001
9,9054011~-001
9.9048927-001
9.9043969-001
9.9039136-001
9.9034424~001
9.9029829-001
9,9025350-001
9.9020982-001

9.9963929-001
9.9964965~001
9,9965965-001
9.9966933-001
9.9967869-001
9,9968775=001
9,9969652-001
9,9970501-001
9.9971322-001
9,9972118-001
9.9972889-001
9.,9973636=001
9.9974360~001
9.,9975061=001
9,9975741-001
9.9976401-001
9.9977040-001
9.9977661-001
9.9978263=001
9.9978847-001
9.9979413-001
9.9979963-001
9.9980497-001
9.9981016~-001
9.9981519-001
9.9982008~001
9.9982483-001
9.9982945-001
9,9983393-001
9.9983829-001
9,9984252-001
9,9984664~001
9,9985064-001
9,9985453-001
9,9985831-001
9,9986199-001
9,9986556-001
9,9986904~001
9,9987242-001
9.9987571~001
9,9987891=001
9.9988203~001
9,9988506-001
9,9988801-001
9.,9989088-001
9.9989367-001

9.,9989794~001
9.9990061-001
9.,9990320-001
9.9990572-001
9,9990817-001
9,9991055~001
9,9991287-001
9.9991512-001
9.9991732-001
9.9991945-001
9.9992153-001
9.9992355-001
9,9992551-001
9,9992743~-001
9.9992929~001
9.,9993110-001
9.9993286-001
9.,9993458~001
9.9993625-001
9.9993788~-001
9.9993946~001
9,9994100-001
9.9994250-001
9.,9994396~-001
9.,9994539~-001
9.,9994677-001
9,9994812-001
9.,9994944~001
9,9995072-001
9,9995197-001
9,9995318=-001
9,9995436=-=001
9,9995552-001
9.9995664~-001
9,9995773-001
9,9995880=~001
9,9995983-001
9.9996n085~001
9.9996183~-001
9.9996279-U01
9.9996373~001
9,9996464-001
9,9996553-001
9.9996639~U01
9,9996724-001
9.9996806~001

9,6490079-005
9.,4036858~005
9.1647888=005
8.9321368~005
8,7055579-005
8,4848845-005
8.2699522-005
8.0606070=-005
7.8566931-005
7.6580620-005
7.4645702-005
7.2760775=005
7.0924501~005
6,9135554~005
6.7392677-005
6.5694613-005
6.4040168-005
6.2428169-005
6.0857485~005
5,9327018-005
5.7835706~005
5.6382506~005
5.,4966402~005
5.3586424-005
5.,2241606-005
5.0931056-005
4.9653827-005
4,8409066-005
4,7195933-005
4,6013586-005
4,4861232~005
4,3758082-~005
4,2643391.005
4,1576407-005
4,05356414-005
3,9522699-005
3,8554596-005
3.7571443-005
3.6652590~005
3,5717430-005
3,4825334~005
3.3955707-005
3,3107979-005
3.2281594-005
3,1475993-005
3.0690662-005

1,0000000+000
1,00000004000
1,00000004000
1,00000004000
1,00000004000
1,0000000+000
1,00000004000
1,0000000+000
1,00000004000
1,00000004000
1,0000000+000
1,0000000+000
1.0000000+000
1,0000000+000
1.0000000+000
1,0000000+000
1,0000600+000
1,0000000+000
1.0000000+000
1,0000U00+000
1,0000000+000
1,0000000+000
1,0000000+000
1,0000000+000
1.0000000+000
1,0000000+000
1,0000000+000
1,00000004000
1,0000000+000
1,0000000+000
1,0000000+000
1,0000050+050
1,0000000+070
1,0000000+000
1,0000000+000
1,0000000+000
1,00000004000
1,0000000+000
1,0000000+070
1,0000900+000
1.0000000+000
1.,0000050+000
1,00000004000
1.0000460+000
1,00000004000
1,0000000+000

1.0000.0p+..
1.0000 0p0+_¢
1.0000.00+"

1,0000.00+

1,0000.00+.
1.0000 .00+ .
1.0000.00+.
1.0000._00+
1.0000.00+

1.0000._00+
1.0000 00+
1.0000.00+
1.0000_ 00+

1.0000 0p+..

1.0C00_00%

1,000V .00+ ..

1.000V .00+

1.0000.00+-
1,0000_00+*.
1.0000_00%._.
1.000U 0Op+.
1.0000 0g+..
1.000U . 0p+.

1.0000 0o+

1.0000.00+%..

1.0000 0o+
1.0C00 0o+

1.0C00 0p+..

1.000U.00+

1.,0C00. 00«

1.0C00 0p+
1.0C00U.00+
1.0C0U0 00+
1.0C00 00+

1,0000 00%. .

1.0C00 00+
1,0C00 00+
1.,0C00 0Cc+

1.0000 00+

1.000U 00+

1.000U0 .00+ .

1,0000 GO0+
1.000U Upe

1.0600.00%_ _

1.0000 _0p+
1.0C00 O+

2.5864624~004
2.5096035-0Nn4
2.4354389-0Nn4
2.3638514-004
2.2947321-00n4
2.2279756~00n4
2.1634848-004
2,1011646-004
2.04.9252-004
1.98726833-004
1.9263572-00n4
1.8718702-004
1,8191490-004
1.7681241-004
1.7187303-00n4
1.67 9036-0Nn4
1.,6245837-004
1.5797143-004
1,5362397-004
1.,4941093-004
1.4532717-004
1.4136801-004
1.,3752893-0n4
1.338-556-0n4
1,.3019383-0n4
1.2668975-004
1.2328949-01'4
1.1998949-004
1.1678621-00n4
1,1367687-0n4
1.1.65682-0n4
1,u0772454-004
1,048/687-0n4
1,u21 981-00n4
9.9421930-005
9,681 4y0-0n5
9.42725u2-005
9.18 5967~-005
8.94 8510-0015
8.7.77860-00n5
8.4812054-0Nn5
B.26 8938-0n5
8..466489-005
7.8383004-005
7.6356533-0n5
7.4385433~0015
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101
102
103
104
105
106
107
108
109
110
111
112
113

AN ERROR WA
TIME EXCEED
1 G=1
2 Gml
3 G=1
4 G=1
5 G=1
6 Gsi
/ G=1
8 G=1
9 G=1
10 Gs=1
11 Ge1
12 G=1
13 Gmi
14 Gel
15 G=1
16 G=1l

9.9016724-001 9.9989639~001
9,9012572-001 9.9989904~001
9,9008524~-001 9.9990161-001
9.9004577-001 9.9990412~001
9.9000729-001 9.9990656~001
9,8996976-001 9.9990894-001
9.8993318~001 9.9991125-001
9.8989750-001 9.9991350-001
9.8986272-001 9.9991570~001
9,8982880-001 9,9991784-001
9.8979573-001 9.9991992-001
9,8976349-001 9,9992194-001
9.8973205-001 9.9992392-001
9,8970139-001 9.9992584~001
9,8967150-001 9.9992771-001
9,8964235-001 9.9992954~001
9.8961393-001 9.9993132-001
9.8958621-001 9.9993305-001
9.,8955919-001 9.,9993473-001
9,8953284-001 9.9993638-001
9,8950714-001 9.9993798-001
9,8948209-001 9,9993954~001
9.8945766-001 9.9994106-001
9,8943384-001 9.9994254-001
9,8941061-001 9,9994398-001
9,8938796-001 9.9994539-001
S ENCOUNTERED IN SUBROUTINE KEFFCALC
ED

J=1 FLUX= 5,4743382-003
Jel FLUX= 5.,1410156-003
J®1 FLUX= 5,0747050-003
Jei FLUX= 4.9759841-003
Js1 FLUXz 4,8457066-003
Juil FLUX= 4,6849863-003
Jsl FLUX= 4,4951762-003
J=1 FLUX= 4,2778406-003
J=1 FLUX= 4,0347197-003
J=l FLUX® 3.7676868-003
J=1 FLUX= 3,4786942-003
J=i FLUX= 3,4697071-003
J=l FLUX=z 2,9361318~-003
J=i FLUX=z 2.7987402-003
Js1 FLUX=z 2.6636819-003
Jsl FLUX= 2,0239205-003

9.9996886-U01
9.9996964-001
9.9997040-001
9.9997114-001
9.9997186~-001
9.9997257-001
9.9997325-001
9.9997392-001
9,9997457-001
9.,9997521-001
9,9997583-001
9.9997643-001
9.9997707~001
9.,9997760-001
9,9997815-001
9.9997870-001
9.9997923-001
9.9997975-001
9.9998025-001
9.9998075~001
9.9998123-0U01
9.,9998169~001
9.9998215-001
9.9998260-001
9.9998303-001
9,9998345~-001

2.9925065-005
2.,9178708~005
2.8451082-005
2.7741745-005
2.7050210~005
2.6376005-005
2.5718713-005
2.50/7898-005
2.4453138-005
2.3844021-005
2.3250165-005
2.2671172-005
2,2106676-005
2,1556299-005
2.1019693-005
2.0496491~005
1.9986397-005
1,9489047-005
1.9004117-005
1,8531303-005
1.,8070298-005
1.7620788-005
1.7182516~005
1,6755183-005
1,6358520-005
1,5932238-005

AT STATEMENT NUMBER

1,0000000+000

1,0000000+000

1.0000000+000

1,0000000+000

1,0000u00+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

692

1.0000
1.0000
i1.,0000
1.0C000
1.0000
1.0000.
1.0000
1.0C00
1.0000
1.0000.
1.0000
1.000V
1,0000.
1.000u
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1,000V
1.0000
1.0C00
1.0000
1.0000
1.0000.

0o+
00+ .
00+
00+
00e.
0o+
0o+
00+
00+.
oo+
00+
00+
00+
Go+
00+
0+
0o+,
Qoe..
00+
Doe.

00#3.

00*..c
0p+.u
0p+
09+
0p+..

7.246/883-015
7.06.2386-005
6,8787296-005
6,7021218~00n5
6.53 2505-0n5
6.3629952-005
6.,20.2087-005
6.uU417689-005
5.8875390~-005
5.7374040~-005
5.5912475-005
5.4489487-0N5
5.31 3940-005
5.1754963~005
5,U441275-005
4,9162045-005
4,7916372-005
4,67_3106-005
4,5521418-015
4,437 478-005
4,3249383-005
4,215/422-005
4,1093779-005
4,0057537=-005
3.9048013-005
3.8064565-005

28



3 18
3 19
|2 20
|= 21
= 22
I= 23
I= 24
L] 25
I= 26
I= 27

G=1
Gs1
G=1
G=1
G=1
Gal
G=1
G=1
G=1
G=1
G=1

J=1
J=1
J=1
J=1
Je=1
Ju1
Jui
Jsi
J=1
Jai
J=1

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=

1.3057572~003
8,4912379-004
5,5544858~004
3.6483332~004
2,4010752~004
1,5782459~004
1.0298924-004
6.5881873-005
4,0101116=005
2,1330450-005
6,5412713-006

CANDID2D HWAS COPIED FLUX FROM LUN

IMAXIN=
is 1
I= 2
Is 3
= 4
Ia 5
1= 6
= 7
is 8
I= 9
I= 10
is 1
ls 12
I= 13
la 14
i= 15
s 16
I= 17
I= 18
is 19
= 20
I= 21
I= 22
= 23
Is 24
Is 25
Is 26
i= 27

27 JMAXIN=

G=1
G=1
Gml
Gs1l
G=1
G=1
G=1
G=1
Gs=1
G=1
G=1
Gal
Gsi
G=1
G=1
Gel
Gsl
G=1
Gel
G=s1
G=1
Gs1
G=1
G=1
G=1
G=l
Gel

J=1
J=1
J=1
J=1
J=1
J=1
Jei
NESY
J=1
J=1
Jsi
Jai
Jsi
Js1
J=1
Jei
J=1
J=1
J=i
J=i
J=1
J=1
Jui
Jui
J=1
Jei
Jsi

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=

20 IMAXOUT=

4,4073824~002
4,4073824-002
4,4073824~002
4,4073824~002
4,4073824-002
4,4073824~002
4,4073824-002
4,4073824-002
4,4073824~-002
4,4073824~002
4,4073824-002
4,4073824=-002
2,2036912-002
2,2036912=~002
2,2036912-002
4,4073824-003
4,4073824-003
4,4073824-003
4,4073824-003
4,4073824~003
4,4073824-003
4,4073824~-003
4,4073824~003
4,4073824~003
4,4073824-003
4,4073824-003
4,4073824=003

CANDID2D WAS COPIED FLUX FROM LUN

IMAXIN=

27 JMAXIN=

20 IMAXOUT=

42 ONTO LUN

27 JMAXOUT=

49 ONTO LUN

27 JMAXOUT=

48

20

48

20
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PKOB, NO, 2,000004000 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 23
ITERATION HISTORY 1 ) il - s - o et W AN I
ITERATION K=EFFECTIVE K=LOWER KmUPPER CHANGE IN PHI] SIGMA ALPHA ERRLAM
1 9,8936587«001 9,999467620014 9,9998386=001 1.5536165=005 1,0000000%000 1,0000000%000 3,7106292=005
4,615 "SR T A
2 9,8934433-001 9,99948097001 9,9998427-004 1451498962005 1,0000000%000 1.,0000000%000 3.6172743=005
3 9,8932333w001 9,9994939=001 9,9998466%001 1,47732702005 1,00000004000 1,0000000%000 3,5263176+005
4 9,8930285=001 9,9995066=001 9,9998504%004 1,4406020=005 1,0000000%000 1.00000004000 5.4376862=005
5 9,8928288-004 9,9995190-001 9,9998541-001 1,4047937/=005 1,0000000#0060 1,00000004000 3,3513235=005
6 9,8926341.001 9,9995310°001 9,99985782001 1,36987732005 4,0000000%0G0 1,00000004000 3.2671829=005
7 9,8924442e001 9,9995428=001 9,99986132001 1,3358319#005 1,0000000¢000 1,0000000#000 3,1851756=005
8 9,8922590=001 9,9995542=001 9,9998647+001 1,3026340=005 1,0000000¢000 1,00000004000 3,1052740=005
9 9,8920785=004 9,99956547001 9,9998681=0014 1,2702635=005 1,0000000%000 1,00000004000 3,0273965+005
10 9,8919024=001 9,9995762=001 9,9998714=004 1,2386994=005 1,0000000%000 1.0000000%000 2,9515097=005
11 9,8917307#001 9,9995868=001 9,9998746%001 1,2079205%005 1,0000000%000 1,0000000%000 ,8775525=005
12 9,8915633001 9,9995972=001 9,9998777+001 1.,1779082%005 1,0000000%000 1,0000000¢000 #,8054797=005
13 9,891400U=00y 9,9996072=004 9,9998807=004 1,1486434=00 0+000 1,00000004000 2,7352347+005
14 9,8912408+001 9,9996170=001 9,9998837«001 1,1201061=005 1,00000004000 1,0000000+000 2,6667723=005
15 9,8910855#004 9,9996266~001 9,9998866+001 1,0922791=005 1,00000004000 1,00000004000 2,6000533=005
16 9,89093412004 9,9996359-001 9,9998894=001 1,0651473=005 1,0000000%000 1,0000000+000 2,5350091=005
17 9,89078652001 9,99964507001 9,9998922%001 1,03868942005 1,0000000%000 1,00000004000 2,4716224+005
18 9,890642500014 9,9996539=001 9,9998949%001 1,0128901%005 1,00000004000 1,00000004000 2,4098335+005
19 9,8905022s001 9,9996625+001 9,9998975= 9 3246w 0000000+000 1,0000000+000 2,3496090e005
20 9,8903653#001 9,9996709°001 9,9999000°001 9,6319914w006 1,0000000%000 1,00000004000 2,2909080=005
21 9,8902318e0014 9,9996791=001 9,9999025#00% 9,39278542006 1,00000004000 1,0000000#000 2,2336826-005
22 9,8901016#001 9,9996871=001 9,9999049=004 9,1595339e006 4,0000000%000 1,0000000+000 2,1779066=005
23 9,8899746e001 9,9996949%001 9,9999073»001 8,9320645%006 4,0000000%000 1,0000000%000 2,1235348=005
24 9,88985091004 ©,9997025-004 9.9999096004 B.7102580=006 1,0000000%000 1,0000000%000 2,0705338=005
25 9,8897301%001 9,9997099=0 9,9999118w 939650 . 005
26 9,88961240001 9,9997172=001 9,9999140°004 8,2830567=006 4,0000000000 1,0000000%000 #,9684987=005
27 ©9,88949/60001 9,9997242=001 9,9999162%004 8,0773800=006 1,0000000%000 1,00000004000 1,9194049«005
28 9,8893857«004 9,9997311-001 9,9999182%001 7,87682470006 4,0000000#000 1,0000000%000 4,8745393e005
29 9,8892765s004 9,99973782001 9,99992032004 7,6812588=006 1,0000000%000 1,00000004000 1,8248786+005
30 9,8891701e001 9,9997443=001 9,9999223»001 7,4905669%006 1,0000000%000 1,00000004000 1,7793835=005
31 9,8890663«004 9,9997507=001 9,9999242%004 7,3045961=006 4,0000000%000 1,00000004000 $,7350365=005
32 9,8889650«001 9,9997569-001 9,9999261~004 7,1232544=006 4,0000000%000 1,0000000%000 ¢,6948013=005
33 9,888860630001 9,9997629=001 9,9999279004 6,9464209%006 1,00000004000 1,0000000%000 4,6496531=005
34 9,8887701«001 9,9997688+»001 9,9999297%004 6,7739731%006 1,0000000%000 1.0000000¢000 %,6085614=005
35 9,8886762e001 0,9927746=001 9,9999314=001 6,6058211»006 1,00000004000 1,0000000%000 1,5685015»005
36 9,8885847.001 9,9997802=001 9,9999331-004 6,4418510=006 1,0000000%000 1,0000000%000 1,5294354.005
37 9,8884954004 9,9997857= 9,9999348% . .
38 9,88840832001 9,9997910=001 9,9999364=004 6,1260197=006 ,00000004000 1,0000000+000 1,4542253=005
39 9,8883234004 9,9997962=001 9,9999380°004 5,97397147=006 1,0000000%000 1,00000002000 §,4180274»005
40 9,8882407+004 9,9998043=004 9,9999395=004 5,8256966=006 1,0000000%000 1,.0000000#000 %,3827375s008
41 9,8881599=001 9,9998062°001 9,9999410%004 5,6811069=006 1,00000004000 1,0000000000 4,3483208=00%
42 9,8880812=001 9,9998110-001 9,9999425m004 5,5400905=006 3,00000004000 1,0000000%000 $,3147685=00%
43 9,8880044#003 9,9998157» 9,9999459« 9m .
44 9,8879296+001 9,9998203°004 9,999945390014 5,2684991s006 1,0000000%000 1,00000004000 $,2501696«005
45 9,8878566e001 9,9998248=001 9,9999467=001 5,1377491=006 1,0000000%000 1,0000000+000 1,2190663=005
46 9,8877854#001 9,9998291-001 9,99994809001 5,0102349=006 1,0000000¢000 1.0000000%000 $,1887503«005
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47

9,88771590004 9,9998334=001 9,9999493=001 4,88589852006 1,0000000+%000 1,0000000%000 4,1591896<005
48 9,88764820001 9,99983757001 9,9999506~001 4,7646456=006 1,00000004000 1,00000004000 %.1303666=005
49 9,8875822#003 90,99984167001 9,9999518=001 4,6464004=006 4,0000000+000 1,00 i
50 9,8875178s001 9,9998455-001 9,9999550=001 4,5310906»006 1,0000000%000 1,0000000+000 3:0748481=005
51 9,8874550=001 0,9998493~001 9,9999541=001 4,4186470#006 1,0000000*000 1.,0000000+000 1,0481323-005
52 9,8873938-001 9,9998531~001 9,9999553=001 4,308993%e006 1,00000004000 1,0000000+000 $.0220800e005
53 9,8873341e001 9,99985677001 9,9999564%001 4,2020665#006 1,0000000%000 1,0000000+000 9,9667232-006
1 G=1 J=1 FLUXE 5,1718495-003
2 G=l J=1 FLUXS 5,13885294.003 - e -
S G=l J=1 FLUX= 5,0721944=003
4 G=l Jsi FLUXE  4,9734220+003
5 Gel J=1 FLUXs 4,8430731~003
6 Gal Jmy FLUX= 4,6822664003
7 Gsd Jsi FLUX= 4,49923633#003 ot WO S ol I S e
8 G=l Js1 FLUX= 4,27492954003
9 Gl J=i FLUXZ 4,0817192.003
10 Gl Jsi FLUX3 3,7646115+003
T= 11 Gs1 J=1 FLUX® 3,4755668=003
I= 12 G=1 J=1 FLUX= 3,1665580=003
I2 1S G=1 Jsg FLUX= 2,9330162=003 =1, - 3
18 14 Gel Jei FLUX= 2,7857125-003
I= 15 Gsl J=1 FLUX= 2,6608042+003
I® 16 Gs1 J=i FLUX= 2,0317562=003
I® 17 G=1 Jei FLUX= 1,3043841~003
I= 18 G=l J=1 FLUXS 8,49824506#004
I 19 Gsl Jsi FLUXs 5,5488369.004
15 20 Gel Jsi FLUX= 3,6446894~004
I= 21 Gsl Jsy FLUX= 2,3987235«004
I= 22 Ge=l Ja3iy FLUXz 1,5767282s004
T= 23 G=1 J=1 FLUX= 1,08B9230~004
I= 24 G=l1 J=1 FLUX= 6,5820944=005 o
J® 25 Gel Jsi FLUX= 4,0064684005 o ey e
I= 26 Gel Jmi FLUX= 2,1311388=005
I= 27 Gs1 Jmi FLUX= 6,5354896=006

CANDTIDZD WAS COPTEVU FLUX FRUN EUN 42 ONTO LUN 48

JMAXINZ 27 JMAXINS= 20 IMAxpuT= 27 JMAXOUT= 20 w. A ans N . R A"
1= 1 Gal J=1 FLUX=s 4,4073824=002
I= 2 G=1 J=1 FLUX= 4,4073824»002
1= 3 G=1 Je=1 FLUX= 4,40738R4=002
T= 4 Gel J=1 FLUX= 4,4073824=002
i= 5 GEl Js1 FLUXE 4,4073824w002
i= 6 GEl Js1 FLUXS 4,4073824=002
TI= 7 Gel Jsi FLUX= 4,4073824-002 T T -
1= 8 Gsl J=1 FLUXs 4,4073824=002
I= 9 Gs1 Jsi FLUX= 4,4073824=002
I 10 G=1 J=1 FLUX®Z 4,4073624=002
I= 11 G=1 J=1 FLUX= 4,4073844=002
i= 12 Gel J=i FLUX= 4,4073844~002
I= i3 Gel J=1 FLUX= 2,2036922~002

S8



I= 14 G=1 J=1 FLUX= 2 ,2036932~002
1= 15 Gml Jm1 FLUX= 2,20369%32=002

T= 16 Grl Js1 FLUX= 4,4073824#003

i= 17 G=l Jm1l FLUX= 4,4073824w003

i= 18 G=1 Jw1l FLUX® 4,4073824=003 AL =
= 19 Gel Jm1l FLUX® 4,40738d4=003

I= 20 Gel Jwl FLUX® 4 ,4073824+003

I= 21 G=1 J=1 FLUX= 4,40738424003

1= 22 Gel Js1 FLUXs 4,40738234-003

1= 23 Gesl Jml FLUX® 4,4073824-003

J= 24 Gsl Jm1 FLUX® 4,40738442003 i )
I= 25 Gel Jal FLUX® 4,4073824=003

i= 26 G=l Jm1 FLUX® 4,4073844#003

I= 27 Gml Jm1 FLUX=E 4,4073824s003

CANDID2D HAS COPIED FLUX FROM LUN

49 ONTO LUN

THAXTN®

CANDIDZD IS PREPARING X SEGTIONS ONLY ON LUN

27 JMAXINE

20 IMAXPUT=

27 JMAXOUT=

PAGE RO, 24

PROB, NO, 2,000004000 @2DCANDID K=CALC (NO ACC) TWU GROUPS, 20 X 27 MESH
Y =Ly B _ FLUXES IN CHANNEL NO, 1 ARE ow_=s"0
ZMESH GROUP 1 GRQUR 2 ZMESH
3 5,17185=003 3,31884-004 1
2 1,53882=002 9,87479=004 2
3 2,92256+002 1,618762003 3
4 3,44419=002 2,21018-003 4
5 4,28102e002 2,74718=003 5
6 5,01243e002 3,21653=003 6
7 5,62041e002 3,60669003 7
8 6,U9001e002 3,90803m003 8
9 6,40965002 4,11815-003 9
10  6,97146e002 4,21698=003 10
11 6,27146=002 4,21698+003 1%
12 6,90965s002 4,11315=003 12
13 6,09001e002 3,90803=003 13
14 5,62041e002 3,60069=003 14
15 5,01243e002 3,21653003 15
16 4,28102e002 2,74718=003 16
17 3,4944190002 2,21016=003 17
i8 2,92256e(002 1,61876=003 18
i9 1,53882e002 9,87479=004 19
2p 5,17185#003 3,31884=004 20

98



PROB, NO, 2,000004000 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 25

FLUXES [N CHANNEL NO, 2 ARE s s e U N
1ESH  GROUP 1 GRQUR 2 ZMESH

1 5,13853e008  3,30332-004 1

2  1,52891s002 9,82863-004 2

3 2,50631e002 1,61119-003 3

4  3,922000002 2,19985#003 7 I b Ll e e

5 4,25344s002 2,73434=003 5

6 4,98013002 3,20150n003 6

7  5,58420s002 3,589838-003 7

& 6,05077%002 3,88976=003 8

9  6,36835¢002 4,09392-003 9

10 6,52912«002  4,19727~003 10 —
13 6,52912-002 4,19727n003 11

12 6,96835e002 4,09392-003 12

13 6,05077=002 5,88976-003 13 _
14 5,78420e002 $,58983=003 14
iy 4,98013e002 §,20150=003 15
16 4,25344e(02 2,73434,003 16 e a . eeae ALt =
17 3,82200-00¢ 2,19965=003 17
18 2,20631=002 1,61119=003 18
19 1.22891e002 9,82863=~004 19
.

20 5,13853003 3,30332=004 20

PROB, NO, 2,00000+000 2DCANDID K=CALC (NO ACC) s RZ, TWU GROUPS, 20 X 27 MESH "~ PAGE NO, 26
ARkt - F93 FLUXES IN CHANNEL NO, 3 ARE T I e W . =
ZMESH GRQUP 1 GRQUP 2 IMESH -
1 5,07219s003  3,27386e004_ < [ o,
1,509172002  9,73799004 >

3  2,47396e002 1,59638=003 3
4  §,37783#002 2,17956w003
5  4,19853e002 2,70912-003 5
6 4,91584e002 3,17197=003 6
7 5,51211002 _3,55672-003
8 5,9Y72660002  3,853892003 8
9  6,28614c002 4,056160003 9
10  6,444830002  4,15856=003 10
11

12

13

6,944832002 4,15856=003 11
6,286145002 4,05616=003 12
5,97266s002  3,85389003 13
14 5,512116002 3,55672-003 14
15  4,915845002 3,17197=003 15
16  4,19853s002 2,70912=003 LK.y . ' L
17 3,97783:002 2,17956=003 17
18  2,47396s002 1,59633=003 18
19  1,50917s002 9,73999=004 19
28 5,07219003 3,27286=004 20
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PKOB, NO,  2,000004080 ©DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 27
) _ FLUXES IN CHANNEL NO, 4 ARE y o 0 o 5 W
CMESH  GROUP 1 GKQUR 2 ZMESH

4,973422005  3,22858s004

88

1,47978s002 9,60623=004
2,42578+002 1,57473n003
3,91205.002 2,15007=003

4,82012=002 $,12905=003
5,40478=00¢ 3,50860=003

5,856350002 3,80174=003
6,16373s002 4,00128=003
10 6,91933s002  4,10229003 10 e
13 6,91933e002 4,10229=003 11
12 6,16373e002 4,00128+003 12
13 5,85635002  3,80174»003 13

1 1
2 2
3 3
4 4
g5 4,11677=002 2,67246.003 5
6 6
7 7
8 8
9 9

14 5,40478e00¢ $,50860=003 14

15 4,82012002 3,12905=003 15

16 4,11677=002 2,67246-003 16 — - —— =
17 3,31205002 2,15007=003 17
18 2,42578=002 1,57473»003 i8
19 1,47978=002 9,6U623-004 19

20 4,97342s:005 3,22858s004 20

PROB, NO, 2,000004000 ¥DCANDID K=CALC (NO ACC) , RZ, TWO GROUPS, 20 X 27 MESH PAGE RO, 28

A _ FLUXES IN CHANNEL NO, 5 ARE =
LMESH  GROUP 1 GRQUP 2 ZMESH

3 4,8430700$ 3,17223-004

1,44100e002 9,43859«004
2,36220e002 1,547252003
3,82525e002 2,11255=003

4,008870002 2,62983=003
4,69379a002 3,07445.003
5,26312:002  3,44937.003

5,70286s002 $,73540003
6,002182002 3,93146%003
10 6,15371s00¢ 4,030708=003 10 e i el - oo il i
11 6,153710002 4,03070=003 11
12 6,00218s00¢ 3,93346w003 12
13 5,70286s002 3,73540=003 13

VDN WD WN
OD®NOW S GNP

14 5,€6312s002 3,44737=003 14
15 4,09379s002 3,07445-003 i5
16 4,00887e002 2,62583=003 16

17 3,22525s002 2,11255=003 17
18 2,962202002 1,54725s003 18
19 1,44100=002 9,43859+004 19

20 4,84307s00% 3,17223=004 20



PROB, NO,  2{000004080 2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 29
FLUXES IN CHANNEL NO, 6 ARE P S
1ESH  GROUP 1 GROUF 2 ZMESH
4 4,068227.005  3,10632+004 1 )
2 1,89315#002 9,24R47-004 2
3 2,28377s002 1,515102003 3
4  3,11816w002 2,06865=003 4 N
5 3,87576s002 2,57127%003 5
6 4,53794s002 3,01057=003 6
7 5,08837e002  3,37574s0603 7
8 5,54351s002 3,65778003 8
9 5,80289s002 3,84976w003 9
10 5,94938e002  3,94695s003 10
11 5,94938s002  3,94695+003 11
12 5,80289=002 3,84976-003 12
i3 5,21351=002 3,65778=003 13
14  5,088372002  3,375742003 44
15 4,53794s002 3,010575003 15
16 3,87576=002 2,57427+003 16 N Clw . snlb 4o % = _atl,
17 3,11816%002 2,06865=003 17
18 2,28377e002 1,51510+003 18
19 1,99315002 9,249247-004 19 - _ q
20 4,68227+005  3,10632=004 20
PROB, ND, 2,0U00004080 @2DCANDID K-CALC (NO ACC) » RZ, TWO GROUPS, 20 X 27 MESH PAGE NO, 30
__ FLUXES IN CHANNEL NO, 7 ARE . 3 R B i M
LMESH  GROUP 1 GROUR 2 ZMESH o
1 4,9492360008  3,03417.004 i il o TRRC L W =
2 1,33665e002 9,02779s004 2
3 2,19114s5002 1,47991+003 3
4 2,991695002 2,020602003 4 - PR el 04 o M- .
5 3,71857002 2,51154=003 5
6§ 4,95388-002 2,94064003 6
7  4,881990002  3,29733.003 7 o Y S 1) T NI .
8 5,28989s002 $,57282=003 8
9  5,56753e002 3,760342003 9
18 5,70809=002  3,85527s003 40 - J e WL ok )
11 5,70805%002 3,85527+003 41
12  5,56753-002 3,76034-003 12
13  5,289899002 3,57282003 43 BRI, o
14 4,881990002  3,29733=003 14
15 4,35388s002 2,940642003 15
16  3,718572002  2,51354+003 16 e Aol -l P Ef . -
1 2,Y9169e002 2,02060=003 17
18  2,19114=002  1,47891»003 18
19  1,83665s002  9,02779+004 19 £}
20 4,99256=003 3,03417.004 20
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PROB, NO, 2,00000«000 2DCANDID K=CALC (NO ACC) » RZ, TWO GROUPS, 20 X 27 MESH PAGE NO, 31
FLUXES IN CHANNEL NO, 8 ARE = AT oy S
LMESH GROUP 1 GRQUP 2 ZMESH

1 4,274932008 2,96015-004 1

2 1,4719500¢ 8,80756m004 2

3 2,08509=002 1,44381~003 3

4 2,84689%002 1,97131.003 4 !

5 3,53859-002 2,45027=003 5

6 4,14315e002 2,86890=003 6

7 4,64570=002 3,21689=003 7

8 5,03386=002 3,48566%003 8

9 5,29806%002 3,66861-003 9
10 5,43181e002 3,76122~003 10
i3 5,43181e002 §,76122-003 11
iz 5,29806e00¢ 3,668612003 12
13 5,U3386e002 3,48566-003 13
14 4,604570e002 $,21689=003 14
15 4,14315e002 2,86890=003 15
16 3,53859e00%2 2,450272003 16 K a3 .
17 2,84689#002 1,97131.003 17
18 2,08509=002 1,44381n003 18
19 1,27195=002 8,80755=004 19
20 4,27493003 2,960815=004 20

PROB, NO, 2.000004000 2DCANDID K=CALC (ND ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 32

e i _ FLUXES IN CHANNEL NOy, 9 ARE m R S
LMESH GROUP 1 GRQUR 2 ZMESH

3 4,03172009 2,88992-004 1

2 1,19959=002 8,59860=004 2

3 1,966470002 1,40056=003 3

4 2,08492e002 1,92454«003 4 _ v,
5 3,93727s002 2,39214.003 5

6 3,Y07445002 2,80084s003 6

7 4,98140e002 3,14057-003 7

8 4,74747s002 $,40297003 8

9 4,99664002 §,58157=003 9
18 5,12278e002 5,67199%003 10
¥ 5,12278«002 3,67199=003 11
12 4,99664c002 §,58157-003 12
L3 4,74747%002 3,40297=003 13
L4 4,358140e002 3,14057=003 14
L5 3,907440002 2,80084003 15
L6 3,93727e002 2,392314-003 16
L7 2,08492e002 1,92454=003 17
L8 1,Y6647002 1,40956=003 18
19 1,19959e002 8,59860=004 19
20 4,031720003 2,88992~004 20
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PROB, NO, 2,00000«000 2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 33
FLUXES IN CHANNEL NO, 10 ARE e Lt
1ESH GROUP % GROUP 2 ZMESH
1 3,764610008 2,83077-004 3
2 1,12011=002 8,42262-004 2
3 1,83619e002 1,38071-003 3
4 2,50704w002 1,88515-003 4 et
5 3,11617e002 2,34318=003 8
6 3,04857e002 2,74352.003 6
7  4,09112e002 3,07629-003 7
8  4,43294%002 3,33832-003 8
9  4,66561e002 5,50827~003 9
10 4,78339w002  3,59684~003 40 il Sewnll
11 4,78339°002 3,59684-003 11
12 4,66561e002 3,50827.003 12
13  4,43294=002  3,33332#003 13
14 4,09112-002 3,07629=003 14
15  3,04857e002 2,74852~003 15
16  3,11617-002 2,34318-003 16 L L S S o B e S Nt -
17 2,50704=002 1,88515=003 17
18  1,83619e002 1,380712003 18
19 1,12011e002 8,42862-004 19
20  3.76461e005 2,83077+004 20
PROB, NO, 2,00000«080 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH RAGE NO, 34
_FLUXES IN CHANNEL NO, 31 ARE - % S D ==t
LMESH  GROQUP 1 GROQUP 2 ZMESH .
t 3,47557e008 2,7Y210-004 1
2 1,03411:5002 8,30756=004 2
3 1,69520s002 1,36185-003 3
4 2,51455s002 1,85940-003 4 — - S — . 8 e
5  2,87691s002 2,31117-003 5
6  35,568435002 2,70604-003 6
7 3,77704s002  3,03427-003 7 I IS R s Nty S SR =y W e
8 4,092586002 §,28779-003 8
9 4,30739s002 $,46035-003 9
10 4,94613e002 3,54770=003 10 L=t s el S s e oy g ol e s e
11 4,41613e002 3,54770=003 11
12 4,90739s002  3,46035-003 12
13 4,092580002 3,28779-003 13 e
14 3,77701s002 3,03427=003 14
15  3,96843:002 2,70604-003 15
16 2,8769ie002 2,31317-003 16 e £ — e .
17  2,91455e002 1,85940.003 17
18  1,69520s002 1,36185=903 18
19  1,U3411e002 8,30756-004 19
28 3,97557e005 2,79210-004 20

16



PKOB, NO,  2,000004000 2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 35
FLUXES IN CHANNEL NO, 12 ARE

LMESH GROUP 1 GROUP 2 ZMESH

3 3,166560008 2,78603~004 1
9,42170005 8,26949-004 2
1,24449002 1,35888+003 3
2,10877=002 1,85536#003 4
2,62113w=002 2,30615=003 5

6

7

8

9

3,94120e002  3,02767s003
3,728722002  3,260632003
3,924420002 $,45282+003
10 4,02349e002 3,53999=003 10 PO
i1 4,02349e002 3,53999-003 11
12 3,92442e002 3,45282=003 12
13 3,72872=002 3,28063=003 13
14  3,44120e002 3,02767=003 14
15 3,06895s002 2,70015=003 15
16 2,62113=002 2,306150003 16 AR pam LE
17 2,10877-002 1,85536-003 17
18 1,54449e002 1,35888-003 18
19  9,42170e008  8,28949-004 19
20 3,16656s005 2,78603~004 20

3
4
5
6 3,06895=002 2,70015-003
7
8
9

PROB, NO, 2,000004000 @DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 36
.. __ FLUXES IN CHANNEL NO, 13 ARE Ly

LMESH GROUP 1 GHOUR 2 IZMESH

i 2,93302e003 2,81575-004 1

2 8,726830008 8,37791=004 2

3 1,43058=002 1,37338=003 3

4 1,Y5324e002 1,87315=003 -4

5 2,492781~-002 2,330752003 5

6 2,B4261002 2,72895-003 6

vd 3,18740=002 3,05996-003 3 L

8 3,45371e002 3,315632003 8

9 3,063498%002 3,489654003 9

10 3,72675s002 3,57775=003 10
11 3,72675=002 3,57775=003 11

12 3,03498-002 3,48965=003 12

13 3,45371e002  3,31563«003 13

14 3,18740=002 3,05996+003 14

D 2,84261w002 2,72895%003 15

16 2,42781e002 2,33075=003 16 = S .
17 1,Y5324002 1,87315=003 17

18 1,43058w002 1,378382003 18

19 8,72683.008 8,3779%+904 19

20 2,93302#008 2,81575=004 20

26



PROH, NO, 24000004080 2ZDCANDID K=CALC (NO ACC) , RZ, TWU GRUUPS, 20 X 27 MESH PAGE NO, 37
FLUXES IN CHANNEL NO, 14 ARE

CHESH GROUP 1 GRQUR 2 ZMESH
2,795710003 2,83211»004

8,351830=003 8,42660=004
1,963681e002 1,38136n003
1,86181e002 1,88605=003

2,70953e002 2,74481-003
3,03819=002 3,07775=003

3.29204e002  5,33690003
3,464828002  5,50993n003
10 3,55229e002  3,59854-003 10

1 1
2 2
3 3
4 4 e b o e
5 2,914162002 2,39429=003 5
6 6
7 2
8 8
v 9

I3 3,55229w002  3,59854003 i1 —
12 3,46482s002 3,50093-003 12
13 3,29204w002  3,33490-003 43

14  3,038198002 3,07775=003 14
15 2,70953e002 2,74481=003 15
16  2,91416e002 2,34429+003 16 PR N e e = R
17 1,86181«002 1,88605=003 17
18 1,96361e002 1,38136-003 18
19  8,51830e005 8,42660=004 19

20 2,79571=003 2,83211-004 20

PROB, NO, 2¢00000«000 @DCANDID K=CALC (NU ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 3

: __FLUXES IN CHANNEL NO, 15 ARE e RS TR i Tl —SE
ZMESH  GROUP 1 GROUP 2 ZMESH o

3 2,66080%008 2,89961%004 1

7.91689s005 8,47867-004 2
3 1,29780e002 1,38090%603 3
4 1,77196%002 1,89770-903 4 s e N S T
5  2,20249s002 2,35878%003 5
6 2,57878e002 2,76177=003 6
7 2,89158e0002 _ 3,09676-003 7 L] Pl Sl WK ue Sl S el
8  3,13318e002 3,35550=003 8
9  3,29762s002 3,53162-003 9

10 3,98087=002 $,62077-003 10 e N i = . = SRR A L
11 3,98087=002 3,62077003 11

12 3,29762:002 3,53162=003 12
i3 3,13318-002 $,35550=003 13
14 2,89158e002 $,09676#003 14
15 2,27878~002 2,76177=003 15
16 2,20249=002 2,35878=003 16
7 1,77196s002 1,897707003 17
18 1,29780%002 1,38090-003 i8
19 7,91689e005 8,478677004 19

2 2,660800005 2,84961~004 20

€6



PROB, NO, 24000004000 <DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 39
_ FLUXES IN CHANNEL NOy %6 ARE Fa— B SN
LMESH GROUP 1 GROUP 2 ZMESH
1 2,U2176=005 2,949611=004 ¢ N
2 6,01549e008 8,76579~004 2
3 9,86109=005 1,435696-003 3
4 1,94639e002  1,96196-003 4 o, Bty TG e 0 4
— B 1,67352#002 2,43866-003 5
6 1,95944e002 2,85530=003 6
7  2,19711e002  3,20163003 7
8 2,980688002 5,46914-003 [
9  2,%0563s002 3,69122«003 9
10  2,5688Be002 3,74339%003 10 — =
i1 2,56888s002 3,74339-003 11
12 2,20563=002 3,65122=003 12
13 2,98068s002  3,46914-003 13
14  2,19711e002 3,20163-003 14
15 1,95944e002 2,85530=003 15
16  1,067352e002 2,43866+003 16 - - 7 " L e AR n =
17 1,9463%e002 1,96196=003 17
18  9,86109e003 1,43696-003 18
19  6,U1549¢008 8,76579-004 19
20 2,021768003 2,949611-004 20
PROB, NO, 24000004080 &@DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 40
. FLUXES IN CHANNEL NO, 17 ARE o~ T ———
4MESH  GROUP 1 GROUR 2 ZMESH
1 1,50438e008 2,48579-004 1 _
2 3,88103s0038 7,39617=004 2
3 6,96212:008 1,21244=003 3
4 8,08654m0035 1,65541-003 4
5 1,07971e002 2,05762+003 5
6 1,26418e002 2,4U917003 6
7 1,41751e002  2,70339=903 7
8 1,53595s002 2,92710-003 8
9  1,01657+002 3,08073=003 9
L0 1,65736#002 5,15850»003 10 N
I3  1,05738e002 3,15850003 11
L2 1,64657e002 3,08073=003 12
L3 1,53595e002  2,92710+903 13
L4  1,91751002 2,70139«003 14
15 1,26418e002 2,40817«003 15
16 1,07971-002 2,097622003 16
L7  8,686540005 1,65541<003 17
L8 6,356212e005 1,21244=003 18
19 3,88103-005 7,39617»004 19
20 1,904382003 2,48579n004 20

¥6



PROB, NO, 2,000004000 ZDCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 41

FLUXES IN CHANNEL NO, 18 ARE ] 5 o

IESH GROUP 1 GROUP 2 ZMESH

3 8,482459004 1,90996~-004 i

2 2,22385#008 5,6BR2B6=004 2

3 4,13731e005 9,31383.004 3

4 5,04889e008 1,27194-003 4 ok e, A
5 7,02138e005 1,58098+003 5

6 8,22098e005 1,85109-003 6

7 9,21815e005 2,07562»003 7

8  9,98834s005 2,24904-003 8

9 1,U51268002 2,36708=003 9

10 1,07780=002 2,42684=003 10
i1 1,07780=002 2,42684-003 11
12 1,05126#002 2,36708-003 12
13 9,98834=003 2,249904-003 13
14 9.21815=0093 2,07562-303 14
15 8,22098%0038 1,82109-003 15
16 7,02138e003 1,58098=003 16 ) EATE e el R e i B
17 5,64889e003 1,27194=003 17

18 4,13731s008 9,31383-004 18

19 2,52385=008 5,68286-004 19 »
20 8,98245004 1,9098%96=004 20

PROB, NO, 2,000004U00 2DCANDID K=CALC (NO ACC) . RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 42
2d Dol _ FLUXES IN CHANNEL NO, 49 ARE S - e WM
ZMESH  GROUP 1 GRQUR 2 ZMESH s
1 5,°4884e004 1,39738-004 1 o
2 1,065099=008 4,15773~004 2
3 2,70644%005 6,81571-004 3
4 3,09525e005 9,3U586-004 4 2
5 4,59307.008 1,15669~003 5
6 5,87779s008 1,35431.003 6
7 6,U3010-008 1,51858-003 7 e =
8 6,23392=009 1,64546=-003 8
9 6,876862008 1,73182-003 9

10  7,05047#008  1,77554-003 40

13 7,05047+008 1,77554=003 11
12 6,876862003 1,731823~003 12
13 6,23392=009 1,64546=003 13
14 6,03010e008 1,51858»003 14
15 5,87779=00$ 1,3%431003 15
16 4,59307200$ 1,15669=003 16
17  3,69525«008 9,30586-004 17
18 2,70644s00$ 6,81571~004 18
19  1,050992008  4,15773=004 19
20 5,548842004 1,39738=004 20

S6



PROB, NO, 2,000004000 @DCANDID K=CALC (NO ACC) 4 RZ, TWO GRUUPS, 20 X 27 MESH PAGE RO,
FLUXES IN CHANNEL NO. 20 ARE
LMESH GROUP 1 GRQUR 2 ZMESH

3,644699004 9,92671=005%

1,084430003 2,95857=004
1,77769=003 4,84174»004
2,42718e005  6,61070004

96

3,23234e003 9,62072=2004
3,96080e009 1,07877-003

4,29173008 1,16890-003
4,21699003 1,23025=003
10 4,03102«003 1,26131s003 10

1 1
Fi 2
3 3
4 4
5 3,016%0e008 8,21687=004 5
6 6
& 7
8 8
9 9

11 4,631020003 1,26131~003 11
12 4,%1699e008 1,23025=003 12
i3 4,289173003 1,16890#0803 13

14  3,960802008 1,07877s003 14
15  3,53234e003 9,62072=004 15
16  3,01690#008 8,21687=004 16

17 2,92718e003 6,61070=004 17
18 1,777690038 4,89174=004 18
19 1,08443e003 2,9%857=004 19

20 3,04469=009 9,92671=008 20

PROB, NO, 2,00000+080 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE RO,
FLUXES IN CHANNEL NO, 21 ARE

LMESH GROUP 1 GROQUR 2 IMESH
2,39872e004 6,91120«005

7,13710=004 2,05634004
1,16997s003 3,37093=004
1,997432008 4,602512004

2,524789008  6,69816w004
2,60677¢003  7,51062=004

2,824575008  8,13814%004
2,97282003 8,56528=004
3,04786008  8,781510004 10

i
2
3
4
1,985550008  5,72077=004 5
6
5
8
9

3,047860003 8,78151-004 11
2,9728220038 8,56528=004 12
2,82457e003 8,13814=-004 13

2,00677008 7,510622004 14
2,92478e003 6,698162004 15
1,98555e005 5,72077004 16

1,59743<003 4,60251=004 17
1,16997003 3,37093=004 18
7,13710=004 2,056340004 19

DO ®N U BN - DO TN OV S W NS

T SRl

2,998722004 6,91120=005 20



PROB, NO, 2,00000e000

@DCANDID K=CALC (NO ACC) » RZ, TWU GRUUPS, 20 X 27 MESH PAGE NO, 45
FLUXES IN CHANNEL NO, 22 ARE
ESH GROUP 1 GROUP 2 ZMESH
1  1,57673#004 4,73357¢805 1
2 4,001360004 1,40812w004 2
3 7:090480004 2,30831e004 3
4 1,080020003 3,15466+004 4
5 1,30514s003 3,91740-004 5
6 1,52813e0098 4,58669-004 6
4 1,71348e0098 5,14804w004 7
8 1,85665e008 5,57875e004 8
9  1,95409008 5,86524-004 9
LB 2,00342e005 6,01330=004 10
¥} 2,00342=003 6,01330=004 11
12 1,95409e008 5,86524=004 12
13 1,856650003 5,57275=904 13
14 1,71348e003 5,14304=004 14
15  1,52813#003 4,58669=004 15
16  1,90514e003  3,91940=004 16
17 1,05002003 3,15166=004 17
18  7,09048s004 2,30833=004 18
19  4,09136e004  1,40812=004 19
20 1:97673=004 4,73257=005 20
PROB, NO, 2,000004000 @DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 46
FLUXES IN CHANNEL NO, 23 ARE
ZMESH  WROUP 1 GRQUP 2 ZMESH =
'} 1,02892-004 3,18179«005 L G
2 3,061430004 9,46703=005 2
3 5,018%5s004 1,55192-004 3
4 6,05210%004 2,1189%=004 4
5 B,51693s004 2,63374s004 5
6 9,97205e004 3,08371-004 6
7  1,118168008 3,45775=004 7
8 1,21159s003 3,74665s004 8
9 1,27518s003  3,94330~004 9
40 1,50737#0038 4,09285=004 10
11 1,90737005 4,049285=004 11
12  1,27518e008 3,94330m004 12
43 1,21159e003 3,74665=004 13
14  1,118160003 3,45775-004 14
15 9,97205s004 3,08371s004 15
16 8,916930004 2,63374+004 16
17 6,85210=004 2,11891-004 17
18 5,01855¢004 1,55192«004 18
49 3,061439004 9,467035005 19
20 1,028929004 3,1E279-005 20

L6



PKOB, NO, 2,000004080 <&DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS., 20 X 27 MESH PAGE KO, 47
FLUXES IN CHANNEL NO, 24 ARE .
ZMESH GROUP 1 GROUR 2 ZMESH

3 6,98209«005 2,07957-005 1

2 1.95842e004 6,18751=005 2

3 3,21041004 1,01431=004 3

4 4,38335#004 1,38489=004 4 e R
5 5,44835«004 1,72137-004 5

(] 6,97920004 2,01547=004 6

7 7,15297e004  2,25894=004 7

8 7,75061=004 2,49876=004 8

9  B8,15741e004 2,57728=004 9
10 8,96334%004 2,69234=004 10
15 B,356334=0049 2,649234=004 11
12 8,15741e004 2,57728=004 12
13 7,75061-004  2,44876n004 13
14 7,15297e004 2,25994=004 14
15 6,97920s004 2,01547=004 15
16 5,494835+004 1,72137=004 16 o
17 4,38335«004 1,38489=004 17
18 3,21041=004 1,014312004 18
19 1,9Y5842«(004 6,18753=005 19
20 6,28209«005 2,07957=008% 20

PROB, NO, 2:000004000 @DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 48

FLUXES IN CHANNEL NO, 25 ARE . v
LMESH GROUP 1 GRQUR 2 ZMESH

1 4,00647e00> 1,28478w00% 1

2 1,19208#004 3,82272=005 2

3 1,Y5415+004 6,26652=005 3

4 2,06811s004 8,55602=005 4

5 3,91637004 1,06348s004 5

(] 3,88297=004 1,24518=004 6

7 4,383969004 1,39623~004 7

8 4,71774c004 1,51287=004 8

9 4,96535004 1,59228=004 9

8 5,090700004 1,63247«004 10

3 5,09070=004 1,63247004 11

2 4,965350004 1,59228=004 12

3 4,71774+004 1,51287s004 43

4 4,95396e004 1,39622+004 14

5 3,88297e004 1,24518=004 15

6  3,31637e004 6348=004 16

7 2,66811e004 8,5%602=005 17

8 1,95415=004 6,26652=005 18
29 1,19208=004 3,82272=005 19
20 4,00647005 1,28478=005 20

86



PROB, NO, 2,000004080 3DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE WO, 49
FLUXES IN CHANNEL NO, 26 ARE

SH GROUP 1 GRQUR 2 ZMESH
2,13114#005 6,89852-006

6,540940005 2,05257=005
1,91923=004 4,59407<005

1,764062004 5,71028-005
2,065450004 6,685882005
2,51598e004  7,49685+005

2,509480004  8,12822-005
2,641198004  8,549572005
2,70787s004  8,76540=005 10

e
2
1,039460004  3,36475s005 3
4
5
6
7
8
9

——
O O ®NOO VB N m

2,70787004 8,76540x005 11
12 2,064119s004 8,54957=005 12
13 2,50948s004  8,128322#005 13

14 2,51598e004 7,49685=005 14
19 2,065450004 6,685882005 15
16 1,76406e004 5,71028=005 16

17 1,941923«004 4,5Y407=005 17
18 1,03946e004  3,36475-005 18
19  6,84094%00> 2,09257=005 19

20 2,13114005 6,89852=006 20

PROB, NO, 2,000004080 2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 50
4 FLUXES IN CHANNEL NO, 27 ARE
LMESH  GROUP 1 GROUR 2 ZMESH

6,53549000 2,12514=006

1,944550005  6,32310:006
3,18768e005 1,03654=005
4,35231005 1,41524%005

6,53403200> 2,05964=005

7,695748005  2,50242=005
8,09965000> 2,63376%005
10  ©8,30413e005 2,70025s008

Y 1
2 2
3 3
4 4
% 5,40978000> 1,7%910=005 5
6 6
7 7,10233900> 2,30946=005 7
8 8
9 9

agn

13 8,90413=00> 2,70025=008 11
12 8,099652005 2,63376%005 12
i3 7,69574005 2,502429005 13

14 7,102330005 2,30946e005 14
15 6,33403e00> 2,0%964=005 15
16  5,40978e00> 1,7%9100805 16

17  4,35231e005 1,41524-005 17
18  3,18768e00> 1,03654«005 18
19  1,94455e005 6,328100006 19

20 6,935490006 2,12514+006 20
FLUX NORMALJZAY]ON FACTOK IS 7,57008%002

66



PKOB, NO, 24000004080 «DCAND|D K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE WO, 51
__ NERMALIZED POWER GENERATED AT EASH MESH POINT
LMESH  RMESH 1 RMESH 2 RMESH 3 RMESH 4 RMESH 5 RMESH 6 RMESH 7 IZMESH

1 3,97334e006  3,94839006 3,89877-006  3,82500"006 3,72788-006  3,60846=006  3,468053006 1 _
2 1,18222e00> 1,17480=005 1,16003=005 1,13808=005 1,10918-=005 1,07365=005 1,031888085 2

3 1,93799=005 1,92583=005 1,90162=005 1,86564=005 1,81827=005 1,76002=005 1,691548005 3

4 2,64605800> 2,62943-005 2,59639=005 2,54726%005 2,48258~005 2,40305=005 2,30955#005 )

5 3,28895e005 3,26830-005 3,22722=005 3,16616°005 $,08576-005 2,98691=005 2,870708005 5

6 3,85087-005 3,82668-005 3,77859=005 3,70709°005 $,61296=005 3,49722=005 3,361158005 6

7 4,91796e005 4,29085-005 4,23692-005 4,15675=005 4,05120-005 3,92142e005 _3,768858005 7

8 4,07873s005 4,64935«005 4,59092=005 4,50405=005 4,38969-005 4,24906w005 4,083748005 ]

9  4,92430e005 4,89838-005 4,83187-005 4,74045=005 4,62008-005 4,47208e005 4,298088085 9
10 5,04861e005 5,01691=005 4,95386=005 4,86012%005 4,73671~005 4,58498=005 4,406588005 10 s
13  5,04861e005 5,01691=005 4,95386=005 4,86012°005 4,73671-005 4,5B498=005 4,406588085 11
12 4,92430e00% 4,89338-005 4,83187=005 4,74045=005 4,62008+005 4,47208=005 4,298088085 12
13 4,678732005 4,64935«005 4,59092=005 4,50405°005 4,38969-005 4,24906e005 4,08374%005 13
14  4,31796s00> 4,290885-005 4,23692%005 4,15675-005 4,05120-005 3,92142=2005 3,768858005 14
15 3,85087e00° 3,82668s005 3,77859=005 3,70709=005 $,61296=005 3,49722¢005 3,361158005 15
16 3,28895+005 5,26830«005 3,22722=005 3,16616°005 5,08576-005 2,98694=005 2,870708085 16 Sy
17  2,64605005 2,62943-005 2,59639=005 2,54726%005 2,48258#005 2,40305+005 2,309554005 17
18  1,93799=005 1,92583e005 1,90162s005 1,86564=005 1,81827«005 1,76002e005 1,691548005 18
19  1,18222e005 1,17480n005 1,16003=005 1,13808=005 1,10918~005 1,07365e= 88# 19
20 3,97334s006 3,94839e006 3,89877=006 3,82500°006 3,72788-006 3,60846e006 3,468058006 20

{MESH  KMESH 8 RMESH ¢ RMESH 40 RMESH 11 RMESH 12 =~ RMESH 13 = RMESH %4  ZMESH

1 3,90825+006 3,13090%006 2,93810«006 2,73227=006 2,51613~006 1,60934%006 1,545360086 1

2 9,84330e006 9,31560%806 8,74195=006 8,12954=006 7,48642-006 4,78838s006 4,558038006 2

3 1,61360e005 1,52709e005 1,43306=005 1,33266"005 1,22724.005 7,84952s006 7,53749K006 3

4 2,20313=005 2,08502=005 1,95663=005 1,81956=005 1,67561~005 1,07174=005 1,029138005 4

5 2,73842#005 2,591612005 2,43202=005 2,26165"005 2,08273~005 1,33243s005 1,27918w005 5

6 5,20628s005 5,03439=005 2,84753-005 2,64805°005 2,43857.005 1,55973=005 1,497734085 6
7  3,595182005 3,40244s005 3,19293=005 2,96925°005 2,73435-005 1,74892=005 1,679396005 7

8 3,89557s005 3,68672=005 3,45970=005 3,24733#005 2,96281<005 1,89504=005 1,819718005 8

9 4,10003e005 3,88022«005 3,64129+005 3,38619°005 $,11832-005 1,99450=005 1,91522#005 9
[0 4,20353e005 3,97818s005 3,73321=005 3,47168%005 3,19704m005 2,04485s005 1,963%578005 10

4  4,20353e00> 3,97818.005 3,73321=005 3,471682005 $,19704.005 2,04485e005 1,963578005 11

[2  4,10003005 3,88022+005 3,64129=005 3,3R619°005 3,14832.005 1,99450e005 4,91522#005 12

3 3,89557e005 3,6E672«005 3,45970=005 3,21733e005 2,96281=005 1,89504s005 1,819718005 13
4 3,5951Be005  3,40244e005 3,19293=005 2,949257005 2,73435.005 1,74892s005 1,679398005 14
5  3,20628e005 3,03439+005 2,84753=005 2,64805%005 2,43857.005 1,55973«005 1,49773k0Q5 15
i) 2,73842005 2,59161«005 2,43202=005 2,26165%005 2,08273=005 1,33213.005 1,279188p085 16
.7 2,20313e00> 2,08502=005 1,95663=005 1,81956°005 1,67564e005 1,07174e005 1,0291380085 17
8 1,613600005 1,52709=005 4,43306=005 1,33266°005 1,22724-005 7,84952s006 7,537498006 18
¥ 9,04330e0006 9,31560s006 8,74195=006 B8,129547006 7,48642.006 4,78838=006 4,598038086 19
!0 3,90825e006  3,13990-006 2,93810-006 2,73227¢006 2,51613.006 1,609342006 1,545368006 20

00T



PROB, NO,

2,000004080 ZDCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 52
NORMALIZED POWER GENERATED AT EAEH MESH POINT
IESH  RMESH 15 RMESH 16 RMESH 17 RMESH 18 RMESH 19 RMESH 20 RMESH 21 ZMESH
1,48261e006 9140 70=007 - -
2 4,41133e006  5,03257s007 3,27499=007 2,14384%007 1,40951-007 9,29418008 6,135058008 2
3 7,231432006 8,24981s007 5,36864=007 3,51436%007 2,31059-007 1,52358=007 1,005718007 3
4 9,87346%006 1,12639w006 7,33040=007  4,798357007  $,15478-007  2,08023w007  1,373158087 4
5 1,22724e005 1,40007+006 9,11107=007 5,964197007 8,92128+007 2,585652007 1,706788007 5
6  1,43691%005 1,63027-006 1,06677=006 6,98317%007 4,59423-007 3,02741w007 1,998388007 6
7 1,04120e005 1,838100006 1,19646-006  7,83020%007 5,14813w00
8 1,74582e005 1,99468e006 1,29640=006 8,484422007 5,57827.007 3,678252007 2,428008007 (]
9 1,837452005 2,09621=006 1,36413=006 8,92973»007 5,87104.007 3,87130s007 2,555438007 9
10 1,88384¢005 2,14913~006 1,39857=006  9,15516%007 6,04926+007 3,94903e 619948007 10
11 1,88384+005> 2,149182006 1,39857+006 9,15516%007 6,01926+007 3,96903e007 2,619948087 11
12 1,83745e005 2,096212006 1,364132006 8,92973%007 5,87104~007 3,87130=007 2,555438007 12
3 74582005 9168w - ) 3
14 1,01120005 1,83810+0906 1,19616=006 7,83020°007 5,14813-007 3,39462s007 2,240788007 14
15 1,43691e005 1,639272006 1,06677~006 6,98317+007 4,59123=007 3,02741s007 1,998388007 15
16  1,42724005 1,40007006 9,11107-007 5,96419=007  §,92128.007 2,585652007 [l T .
17 9,87346e006 1,126392006 7,33040-007 4,79835=007 §,15478.007 2,08023s007 1,373456087 17
18  7,23143e006 8,294981s007 5,36864=007 3,51436%007 2,31059-007 1,52358e007 1,005718007 18
19 4,41133006 5,03257=007 3 99«007 4384= 9
20  1.48261e006 1,69240e807 1,10070=007 7,205277008 4,73726=008 3,12370s008 2,06494008 20
ZMESH  RMESH 22 RMESH 23 RMESH 24 RMESH 25 RMESH 26 RMESH 27 ZMESH
1 1,55842e008 8,87969=009 5,68754=009 3,48503=009 1,84417.009 5,65701=010 1
2 4,04181e008 2,64204=008 1,69226=008 1,03098%008 5,48711=009 1,68317=009 2
3 6,02567e008 4,33406=008 2,77409=008 1,69006=008 8,99493e009 2,7%5920=009 3
4 9,04639e008 5,91B43=008 3,78762-008 2,30753=008 1,22813-008 3,76729=009 4
5 1,12444007 7,350200008 4,70788=008 2,86819%008 1,52652.008 4,68261s009 5
[] 1,31655007 8,60597=008 5,51222=008 3,35822=008 1,78733.008 5,482632009 6
7  1,47624%007 9,64984s008 6,18083=008 3,76555%008 2,00412008 6,147658000 7
8  1,59958e007 1,04361e007 6,69725=008 4,08017=008 2,171457-008 6,66130=009 8
9 1,68353e007 1,1004Pe§07 7,04876=008 4,29432°008 2,28555.008 7,01092s009 9
10 1,72603¢007 1,12827=007 7,22671=008 4,40273=008 2,34324«008 7,18791=009 10
13 1,72603%007 1,12827=007 7,22671=008 4,40273=008 2,34324=008 7,18791s009 11
12  1,68353¢007 1,100490007 7,04876=008 4,29432°008 2,28555.008  7,01092s009 12
13 1,599582007 1,04561%007 6,69725=008 4,08017°008 2,17157<008 6,66130=009 13
14 1,476240007 9,64984m008 6,18083-008 3,76555=008 2,00412-008 6,147658009 14
15 1,916550007 8,60597=608 5,51222=008 3,35822%008 1,78733.008 5,48243009 15
16  1,12444e007 7,350200008 4,70788=008 2,86819=008 1,52652008 4,68261s009 16
17  9,04639s008 5,91343e008 3,787622008 2,30753=008 1,22813+008 3,76729s009 17
18  6,062567008 4,33306=008 2,77409=008  1,69006=008 6,99493.009 2,75920s009 18
19  4,04181e008 2,69204#008 1,69226=008 1,030987008 5,48711+009 1,68317=2009 19
20 1,958420008 8,87969s009 5,68754=009 3,46503=009 1,84417-009 5,65701=010 20

101



PROB, NO, 2,00M00«080 2DCANDID K=CALC (NO ACC) » RZ, TWU GRQUPS, 20 X 27 MESH PAGE NO, 53
FLUX=VOLUME INTEGRALS BY GROUP AND REGION

GROUP REG]ON ¥ REG]ON 2 REGJON 3 GROUP

201

1 8,034504001 1,38243+001 6,58017+001 1
2  5,035934000 1,40211+000 1,422254001 z
" PROB, NO, 2,00000+000 2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 54

_POWER DISTRIBUTION BY REGION

__REGION __ _ POWEN

1 8,253303.001
2 1,009609«Q0%
3 7,370885s002

PROB, NO, 2,000004000 @2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 55
r LEFT BOUNDARY FLUXES BY POINT AND GROUP

IMESH GROUP 1 GROUP 2 ZMESH
3,91513«004 2,51239=005

1,16490.003 7,473302005
1,90960e009 1,22541-004
2,0072890098 1,67313«004

3,794452008 2,434942004
4,25470e003  2,730292004

4,61019s0085 2,9584%=004
4,852150005  3,11369+004
L0 4,97465+003 3,19229«004 10

1 1
2 2
3 3
4 4
5 3,24077¢005 2,07964=004 5
6 6
7 7
8 8
9 9

[T 4,97465e005 3,19229=004 11
i 4,85215008 3,11369=004 12
13 4,061019e008 2,9%844-004 13

14 4,25470e003 2,73029=004 14
15  3,79445e008 2,43494-004 15
L6 3,24077008 2,07064-004 16

[7 2,00728¢003 1,67313=004 17
18 1,90960e009 1,22543=004 18
L9 1,164900003 7,47530=005 19

0 3,91513<004 2,51239=005 20



PROB, NO, 2,000004080 @2DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 56
LEFT BOUNDARY CURRENTS BY PQINT AND GROYP -

SH  GROUP 1 GROUYP 2 ZMESH

1 0,000004000 0,00008+0800 1

2 0,000004000 0,00000+900 2

3 0,000004000 0,00008+000 3

4 0,00000%000 0,00000+900 4

5 0,00000%000 0,00000+000 5

6 0,00000%000 0,00000+500 6

7 0,00000%000 0,00000¢000 7 =
8 0,U0000+000 0,00000+000 8

9 0,00000000 0,00000+000 9
L0 0,00000000 0,000008+000 10 —
L3 0,U00004000 0,000008+000 11
L2 0,000004000 0,00000«000 12
L3 0,000004000 0,00000«000 13
14 0,00000%000 0,000004000 14
15 0,000004000 0,00000+000 15
16 0,00000#000 0,00000«000 16 =
17 0,00000%000 0,00000«000 17
18 0,00000+000 0,00006+000 18
19 0,00000000 0,000004000 19
20 0,000004000 0,00000+000 20

PROB, NO, 2,000004U80 @DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 57

FLUX ON LEFT INTERFACE NF CHANNEL NO, 13

ZMESH GROUP 1 GROUP 2 ZMESH .
1 2,27331e004  2,12503005 1
2 6,763952004 6,322767005 2
3 1,10880#008 1,036480004 3
4 1,21391008 1,41516~004 4 -
5 1,88174=003 1,75900~004 5
6 2,20323-008 2,09952#004 6
7 2,947048=0038 2,30834=904 7
8 2,07689008 2,50228=004 8
9 2,81739s003 2,63362.004 9
10 2,888512003 2,70040004 10 - =k
i1 2,88851e003 2,70010=004 11
12 2,81739s003 2,65862=004 12
13 2,67689=00$ 2,50228=004 13
14 2,47048=005 2,30034=004 14
15 2,20323-003 2,05952=004 15
16 1,881740003 1,75800=004 16 e ] el R
17 1,51391003 1,41516+004 17
i8 1,10880s003 1,03648=004 18
19 6,76395:004 6,32376=005 19
20 2,27331<004 2,12503«005 20

€01



¥or

PROB, NO, 24000004080 ZDCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 58
__ CURBENT ON LEFT INTERFACE OF CHANNEL NO, 13 . — - ——
ZMESH GROUP 1 GROUP 2 IZMESH
w2,01442005 2719= 1 ssh

2 =7,77889s005 5,13904~007 2

3 =1,£7518e«004 8,42434-007 3

4 «1,74107004 1,15022=006 4

5 =2,16410#004 1,42969n006 5

6 =2,53383«004 1,67899=006 6

7 =2,84117e004 1,87699-006 " A

8 «3,07856=004 2,0338%=006 8

9 =3,24014e004 2,14056=006 9
10 =3,92194e004 2,19460=006 10 — —
11 =3,92194e004 2,194608006 11
12 =3,¢4014004 2,14056=006 12
13 =3,07856«004 2,0338%-006 13
14 +=2,84117e004 1,87699~006 14
15 =2,53383%004 1,67395=006 15
16 =2,16410%004 1,42969=006 16 - —— ———
17 =1,74107-004 1,15022-006 17
18 ~=1,27518e004 B8,42434-007 18
19 =7,77889=005 5,13904=007 19
20 =2,01442005 1,72719=007 20

#DCANDID KeCALC (NO ACC) 4 RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 59

PROB, NO, 23000004080

ELUX ON LEFT INTERFACE OF CHANNEL NO, 16

IZMESH  GROUP 1 GROUP 2 ZMESH
1 1,Y6400e004 2,16496=005 1
2 5,84363e004 6,44158-005 2
3 9,27938e004 1,05596=004 3
4  1,907939003 1,44176r004 4 e
5 1,02571«008 1,79206~004 5
6 1,90346e005 2,09823-004 6
7 2,13434.0085 2,35273-004 ?
8 2,31267e008 2,54931-004 8
9  2,43405e003 2,68311-004 9

10  2,49550008 2,75085»004 10
11 2,49550.003 2,75085-004 11
12 2,43405.008 2,68311w004 12
13 2,51267#003 2,5493%-004 13
14 2,13434e0035 2,35273-004 14
15 1,Y0346-005 2,09823-~004 15
16  1,62571e008 1,79206=004 16
17 1,30793+008 1,449176=004 17
18 9.57938e004 1,05596~004 18
19  5,84363-004  6,44158=005 19
20  1,96400e004 2,16496-005 20



PROB, NO, 2400000000 2DCANDID K=CALC (NO ACC)

SH GROUP 1 GROUYP 2
1 +=2,47928e00> 2,06394~007

ZMESH
L il

¢+ RZ, TWU GROUPS, 20 X 27 MESH
___CURRENT ON LEFT INTERFACE OF CHANNEL NO, 16

PAGE NO,

60

«7,57678=00> 6,13801-007
=1,209268004 1,00820-006
=1,65107=004 1,37381-006

=2,05223=(04 1,70760=806
*2,40285+«004 1,99935=006
=2,69431004 2,24186=006

=2,91942e004 2,42917r006
=3,07265004 2,55667-006
=3,15022.004 2,62121=006

=3,15022004 2,62321-006
=3,07265.004 2,55667-006
#2,91942e004  2,42917-006

r— — —
G N (O 0 XN VD N

14 =2,69431=004 2,24186-006
15 =2,40285004 1,99935-006
16 =2,05223-004 1,70760-806

17 =1,65107#004 1,37381=006
18 =1,20926004 1,00820-006
19 =7,376782005  6,13801=007

20 =2,47928-005 2,06294-007

S0T



PROB, NO, 24000004080
BOTTOM BOUNDARY FLUXES

EDCANDID

K=CALC (NO ACC) » RZ, TWU GROUPS,

BY POINT AND GROUP

20 X 27 MESH

PAGE NO,

61

RMESH GROUP 1 GROUP 2 RMESH
1 0,000004000 0,00000+00¢ 1
2 0,V0000400V 0,00000+000 2
3 0,000004000 0,00000+900 3
4 0,U00004000 0,008004000 4 ==
5  0,000004000 0,0U000+000 5
6 0,U00004000 0,00000+000 6
7 0,000004000 0,00000+000 7
8 0,000004000 0,00000+000 8
9 0,000004000 0,00000+000 9
10 0,000004000 0,00000+000 10
11 0,000004000 0,00800%000 11
12 0,000004000 0,00000+000 12
13 0,000004000  0,00000+000 13
14 0,000004000 0,00000+000 14
15 0,000004000 0,00008+000 15
16  0,000004000 0,00008+900 16 e
17 0,000008000 0,00800+000 17
18  0,000004000 0,0U008+000 18
19  0,000004000  0,00808+000 19
20 0,000004000 0,000004000 20
24 0,000004000 0,00008+000 21
22 0,000004000 0,008084000 22
235  0,000004000 0,00008+000 23
24  0,000004000 0,00000+000 24
25  0,000004000  0,00908+000 25
26 0,000008000 0,00000+000 26
27  0,000004000 0,00006+000 27

901



PROB, NO, 24000004080 XDCANDID KmCALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 62
BOTTOM BOUNDARY CURRENTS BY POINT AND GROUP

SH GROUR 1 GROUP 2 RMESH

1 =5,92088e004 «1,74966=-005 1
2 =5,¢8660004 =1,73949=005 2
3 =5,21835e004 =1,72345~005 3
4 =5,11673%004 *1,70013~005 4
5 =4,982630004 ~1,67046-005 5
6 =4,81719%004 =1,63575-005 6
7 =4,62181%004 =1,59776-005 7
8 =4,59811s004 =1,55878~005 8
9 #4,14789¢004 ~1,52180=005 9
l@ «3,87309004 =1,49065-005 10
[§ «3,97572e004 ©1,47029=005 11
12 =3,257809004 ~1,46709=005 12
L3 =3,32765004 =1,71620-005 13
14 «3,17187004 =1,72617-005 14
15 «=3,01881=004 «1,73684~005 15
16 «1,26913004 =1,02208=005 16
17 =8,188B06e005 =8,62384-006 17
18 =5,52473e005 =6,62615-006 18
19 «3,48320#005 =4,84787-006 19
20 =2,28790=00> <3,44883=006 20
2§ =1,505768005 =2,39767r006 21
22 =9,89767e006 =1,64185-006 22
23 «6,45889+006 ~1,10384006 23
24 «4,13181=006 =7,21456-007 24
25 =2,545000006 =4,45724=007 25
26 =1,33779e006 =2,39327-007 26
27 =4,10255e007 =7,37266=008 27

LOT



PROB, NO, 24000004000 @DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE WO, 63
TOP BOUNDARY FLUXES BY POINT AND GROUP
RMEBH GROUP 1 GROUP 2 RMESH
b 0,00000#000 0,00008+000 1
2 0,00000¢000 0,00008+000 2
3 0,000004000 0,00008%000 3
4 0,00000#000 0,00000+000 4
H 0,000004000 0,000008#000 S
(] 0,00000#000 0,00000+000 [
7 0,000004000 0,00000+000 7
8 0,00000%000 0,00000+000 8
9 0,00000#000 0,00000#000 9
18 0,00000#000 0,00000+000 10
i1 0,000004000 0,00000+000 11
12 0,00000#000 0,00800+000 12
13 0,000004000 0,00000+000 13
14 0,000004000 0,00000000 14
15 0,000004000 0,00000+000 15
16 0,00000#000 0,00000+000 16
17 0,000004000 0,000800+000 17
18 0,000004000 0,00000+800 18
19 0,V0000%000 0,00008+000 19
20 0,00000#000 0,00000+000 20
23 0,00000#000 0,000008+000 21
22 0,000004000 0,00008+000 22
23 0,00000%000 0,00000+000 23
24 0,00000+000 0,008008¢000 24
25 0,000004000 0,00800+000 25
26 0,000004000 0,00000+000 26
g7 0,00000e000 0,00000+000 27

80T



PROB, NO,

2,00000+080

4DCANDID K=CALC (MO ACG) » RZ, TWO GROUPS, 20 X 27 MESH PAGE NO, 64
TOP BOUNDARY CURRENTS BY POINT AND GROUP
54  GROUP 1 GROUP 2 RMESH
1 =5,32088-004 =1,74766=005 A
2 =5,28660=004 +1,73949-005 2
3 #5,21835+004 =1,72845-005 3
4 =5,11673s004 =1,70013=005 4
5 =4,982630004 =1,67046005 5
6 =4,81719s004 =1,63575-005 6
7 =4,62181e004 ©1,59776n005 7
8 =4,39811e004 =1,55878-005 8
9 ©4,147892004 =1,523180«005 9
18 =3,873098004 <=1,4%069-005 10
11 =3,27572e004 ~1,47029~005 11
12 =3,25780e004 <=1,46709-005 12
13 =3,82765e004 +#1,71620=805 13
i4 =3,17187e004 ~1,72617=005 14
15 3,01881e004 =1,73684-005 15
16 =1,26913e004 »1,02208e005 16
17 «8,18806%005 =8,62384~006 17
18 =5,32473e005 =6,62615006 18
19 =3,48320w005 =4,84787-006 19
20 =2,¢8790000> +3,44883e006 20
2§ =1,505760005 =2,397670006 21
22 «9,89767e006 =1,64485-006 22
23 «6,45889e006 =1,10384¢=006 23
24 =4,13181e006 =7,21456=007 24
25 =2,545006006 ©»4,45724n007 25
26 =1,33779s006 +2,39327007 26
27 =4,102552007 =7,37266=008 27

60T



PROB, NO,  2,000004080 ®ZDCANDID K~CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 65
RIGHT BOUNDARY FLUXES BY POINT 4ND GROUP e s =
ZMESH  GROUP 1 GROUP 2 ZMESH
1 0,00000%000 0,0U000+000 1
2  0,U00004000 0,00000+000 2
3 0,V0000000 0,0UB004+000 3
4 0,00000#000 0,000004+000 4 - -
5 0,U0000#00U0 0,00000+000 5
6 0,U00004000 0,0U000+000 6
7 0.,U0000+000 0,00800+000 7
8 0,000004000 0,00000+000 8
9 0,000004000 0,00000+000 9
10  0,V00004000 0,0U000+000 10 e
13 0,000004000 0,00000+000 11
12 0,V00004000 0,00000+000 12
13  0,U0000400U 0,000800+000 13
14 0,00000%000 0,00000+000 14
15  0,000004000 0,00000+000 15
16  0,U00004000 0,00000+000 16 L =
17 0,000004000 0,00000+000 17
18  0,U00004000 0,0U000+000 18
19  0,00000000 0,00800+000 19
20  0,U00004000 0,00000+000 20
PROB, NO, 2,00000+080 @DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 66
RIGHT BOUNDARY CURRENTS BY POINT AND GROUP _ i .
IMESH  GROUP 1 GROUP 2 ZMESH
1 =2,82945+00/ =5,08479=008 1.
2 =8,41869.00/ =1,51292-007 2
3 =1,980060006 =2,45010-007 3
4 «1,884280006 =3,38822n007 4
5 =2,942092006 =4,20895-007 5
6 =2,74224e006 =4,92805-007 6
7 =3,074869006 =5,52580-007 7
8 =3,53177s006 =5,98740=007 8
9 =3,906640006 =~6,30175-007 9
0 =3,59516s006 =6,46084~007 10
1 «3,99516e0006 =6,46084=007 11
2 =3,506648006 =6,30175=007 12
3 ©3,33177e006 =5,98749~007 13
4 =3,07486s006 =5,52580-007 14
5 =2,74224e000 ~4,92805=007 15
6 =2,54209c006 «4,20895~007 16 -
7 =1,88428e006 =3,38622-007 17
8 =1,380062000 =2,48018-007 18
9 «8,418699007 «1,51292-007 19
20 =2,0829459007 =5,08479-008 20

0Tt



PROB, NO, 2:00000«080 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 67
LEAKAGES BY GROUF QN ALL ROUNDARIES = =
up LEFT BUTTOM ToP RIGHT
0,0000004000 =3,785361~001 3,785361+001 2,153865=002
: 0,00U0004000 =2,402097-002 2,402097=002 3,870691~003
PROB, NO, 2,00000+080 RZDCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 68
__ LEAKAGE ON LEFT SIDE OF EACH REGION BY GROUP
0UP  REGION 1 REGION 2 REGION 3 GROYP
4000004000 «5,90376-004 ~6,25926=001 (l =
2 0,00000e000 3,90025-003 5,20816=003 2
PROB, NO, 2,000004000 2DCANDID K=CALC (NO ACC) » RZ, TWO GROUPS, 20 X 27 MESHW PAGE RO, 69
LEAKAGE ON BOTTOM SIDE OF EACH REGION BY GRQUP g g
GROUP  REGION 1 REGION 2 REGION 3 GROUP
1 =2,24058001 =4,25338-002 =1,11964-0031 i A T
2 +8,33003%005 <=2,31644-003 =1,33745-002 2
PROB, NO, 2,000004080 2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 70
E, T, LEAKAGE ON RIGHY SIDE OF EACH REGION BY GROUP ot T
GROUP  REGION 1 REGION 2 REGION 3 GROUP
1 5,90376=001 6,25926-001 2,15386-002 1
2 *3,900250008 <+5,20816»003 3,87069-003 2
PROB, NO, 2,00000+000 <DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 71

LEAKAGE ON TOP SIDE OF EACH REGION BY GRQUP

GROUP REG]ON 1 REGION 2 REG]ON 3 GROUP
1 2,24058+001 4,25338-002 1,11964-001 1

2 B8,93003s005 2,31644-003 4,33745-002 2

111



PROB, NO, 2,00000«000 2DCANDID K=CALC (NO ACC) TWO GROUPS, 20 X 27 MESH PAGE NO, 72
— 0o B K=Y LEAKAGE BY REGION AND GROUP el =
GROUP REGION 1 REGJON 2 REGION 3 GROUP
3 5,90376=001 3,5%9499-002 ~6,04387-001 1
2 =3,90025#005 =1,30791-003 9,07885=003 2
PROB, NO, 2,00000«000 ZDCANDID K=CALC (NO ACC) TWU GROUPS, 20 X 27 MESH PAGE RO, 73
R e A . ABSORPTION BY REGION AND GROUP I A sy alim . kel e
GROWP REGION 55 REG]JON 2 REGION 3 GROUP
3 1,U5884#000 1,34655-001 5,82959-001 1 »
2  1,94221s001 2,25875-002 1,83188-001 2
T PROB, NO, 2,000004080 @DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 74
g ~ FISS]ON SOURCE BRY REGION AND GROUP e .
GROUP REG]ON 1 REGION 2 REGION 3 GROUP
4 2,U96994000 2,54972-001 2,02471-001 & " "
2 1,046620002 2,00211-003 1,58986-003 2
REG C G H 1X1 GP SCAT FLXVLM
1 1 1 1 1 0 0.0000+000 0,0000+000
I 2 2 0,0000%000  8,0345+001 e — S e et
S G T Gt 1,6d42=003 8,0345+001
L T S TR 040000+000 5,8359+000
o Tge s LSRR 0,0000%00Q0  0,0000+000 —EE
IR T ST TR ¥ 0,0000+000 1,3824+001
By 1,7281-003 1,38244001
2 2 2 4v 2  0,0000%000 1,4021+000 S
T 0,0000+000 0,0000+000
[ T 0+0000+000 6,5802+001
L8 e 1 11 1 3,3042-003  6,5802+001
] 0,0000%000 1,4223+001

211



PROB, NO, 2,000004000 ZDCANDID K=CALC (NO ACC) » RZ, TWO GROUPS, 20 X 27 MESH PAGE NO, 75
2 SCATTER SOURCE BY REWION AND GROUP - R e ey
VP REG]ON 1 REGJON 2 REG]ON 3 GROUP
1 0,000004000 0,00000+000 0,00000+000 1 5
2 1,90493s001 2,38898-002 2,17422+001 2
PROB, NO, 2.000004UB0 @2DCANDID K=CALC (NO ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE RO, 76
s E IRty e Yo _THTAL BALANCE BY REGION AND GROUP = e o ”
OUP  REGION 1 REGION 2 REGION 3 GROUP
1 4,47777-001 8,47672-002 2.23900-001 3 e VR
F 1,066381eU02 4,61164-003 2,67448=002 2
PROB, NO, 2,00000+000 @DCANDID K=CALC (NO ACC) , RZ, TWU GROUPS, 20 X 27 MESH " PAGE NO, 77
e SR SUBALANGESSUMBABY REGFONL BA 0 oF . (T e o e L ST S
REGION LEAKAGE ABSURKTION BUCKLING F1SSIBN SCATTER EXTERNAL TOTAL REGION
T 5,864767001 14193064000 0,00000+000 2,11346+000 3:304937001  0,000004000 4644167001 1 =
2 3,42420002 1,57242-001 0,000004000 2,56974=001 2,38891=002 0,000004000 8,93789=002 2
3 =5,953087001 7,66147-001 0,00000+000 2,04061=001 2,17422%001 +000 =00 3
ALL 2,540937002 2,11645+000 0,00000#000 2,57449+000 3,74804=00%1 0,00000%#000 B,04439=00%  ALL
PROB, NO, 2,00000+000 ZDCANDID K=CALC (NO ACC) ,» RZ, TWU GROUPS, 20 X 27 MESHW PAGE NO, 78 &
_ BALANCE SUMS BY GROUP Rt -0 . W T N A N e
GROWP LEAKAGE ABSORRTON BUCKL ING FISSION SCATTER EXTERNAL TOTAL GROWP
1 2,15886=002 1,77645+000 0,00000+0N0 2,55443+000 0,000004000 0,00000+#000 7,56444=00% 1
2 3,87069=003  3,399%¥7-001 0,000004000 2,00581«802 3,71804°004 0,000004000 4,79946=002 2
ALL 2,54093°002 2,11645+000 0,000004000 2,57449¢000 3,74804=00% 0,00000#000 B,04439=001 ALL

€11
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2. Sample Problem 2

a. Description
(1) Problem Type
Real kg ¢r with Chebyshev acceleration
(2) Configuration
Same as Sample Problem 1

(3) Convergence Criteria

Same as Sample Problem 1



b. Output Listing

PROB .

NO,

ITERATION HISTORY

RATION

-

4,614

K~FFFERTIVE
1.3773697+n00

1.332772R+n00
1.3007313+00n0
1.2770434+n00
1.259354n+000
1.2460554+000
1.2359993+000
1.2283286+000
1,2223844+000

1.2176492+000-

1.2137044+000
1.2101739+000
1.2067851+000
1,2033687+000
1,199831n+000
1.1961292+000
1,1922483+000
1.18R1516+000
1.1837515+000
1.1788621+000
1,1731275+000
1.1666187+000
1.1604084+000
1.1544771+000
1.1488063+000
1.1433797+000
1.13R1862+000
1.1332186+000
1.12R4732+000
1.1239474+000
1.119619R+000
1.1154387+000
1.1114055+000
1.1075157+000
1.,103762R+00N
1.100141R+000
1.0966479+000
1,0932759+000

3,n0000+00n

2DCANNTD

K=LOWER
6.1440170-~002

2.32605R6-n01
4.3227500~n01
5.5538333.n01
6.3341824.n01
6.9264789-n01
7.4214974.n01
7.8503622-n01
8.2203109-001
8.5360629-n01
B8.8n061696-nN1
8.9155540-nn1
8.,9699044-nn1
9.0181376=-n01
9.0536106-N001
9.0B17362-001
9.1108706-n01
9.1453672-n01
9.1934397-001
9.2761269-001
9.4684469-n01
9.7340278-001
9.7434306-n01
9.7525706~001
9.7614630-n01
9.7701327-n01
9.7792441-001
9.7908584-n01
9.8074002-001
9.8385790~n01
9.9032313-n01
9.9N66249-001
9.9n98670-n0N1
9.9129685~n01
9.9159428-n01
9.9188456-n01
9.9220279-001
9.9260648.001

K=CALC ¢ W/ACC)

K-UPPER
3.0971785+0C0

1.2291780+020
1.1166810+050
1.n741421+0C0
1,0527936+0C0
1.n403481+020
1.0331528+000
1.0317257+020
1.0303336+000
1,0289328+000
1.0275521+0C0
1.0256558+000
1,0232527+0C0
1.0205935+000
1.0179¢32+020
1.0153233+020
1.0128980+0°0
1.0110641+020
1.n0098262+020
1.0080144+0C0
1.0050043+000
1.0006334+050
1.0006425+000
1.n005489+00¢C
1*,0004689+000
1.0003749%070
1.0002438+0C0
99994 034=001
9.9933376-0C1
9.9823993-001
9.9695521-001
9.9696029-001
9.9719377-001
9.9738810~001
9.9755294-0C1
9.97690p51-001
9.9778413-021
9.9780527-001

» RZ,»

CHANGE IN PHI
1.6558092-001

9.4351252~02
6.7356246-012
5.4212842-012
4.6239459-002
4.0566803-002
3.6130244=002
3.2465991-002
2.9337948-002
2.6610098=002
2.4196198&-002
2.2037956-002
2.0082774-00u2
1.8305807-002
1.66962n02-0012
1.5486144-002
1.6070502=-002
1.9015912-002
2.5999353-002
4.1376828-002
6.4633023-002
4.5482408=043
4,3284806~003
4,1226426-003
3.9924957=003
4.327439p0-003
5.3930639~-003
7.9395698=003
1.4301811-002
2.8053446-002
2.9979073=0u3
2.5092589-003
2.4197259-C003
2.3330860=003
2.2880641-003
2.5277702-003
3.2564947-003
5.1256609-003

TWO GROUPS.

20 X 27 MESH

SIGMA
1.00p0cCCu*iCO

1.0000CC0L+2C0
1.000000C+3C0
1.0000C23+3C0
1,000C008+3C0
1.000200C0+3C0
1.000C00C+300
1,0000000+2C0
1.00080CC+5C0
1.00p8C5+3C0
1,000C0C0G+2C0
1.00000C5+330
1.000C0CC+0C0
1.0008C20+20C0
1.00006CC*CC0

9.,1207133~00

941207133-C01
9.1207133-:C1
9.1207133-3501
9.1207133-301
9.1207133-301
9.1207133-0¢1
9,1207133=201
9.1207133-:01
9.1207133=201
9.1207133=-501
941207133-201
9.12p7133-501
9+1207133=201
9.1207133-201
9.12p7133-301
9,1207133~201
9.12p7133-301
9+1207133=30

9.6419436~201
9.6419436-701
9.6419436-201
9.6419436-0C1

PAGE

ALPHA
1.0000000+000

1.0000000+000
1.0000000+000
1.0000000+000
1.0000000+000
1.0000000+0C0
1.0000000+000
1.0000000+000
1.0000000+0C0
1.0000000+000
1.0000000+000
1.0000000+000
1.0000000+00

1.0000000+000
1.0000C00+0C0
1.0157843+000
1.1541610+000
1.5105853+0C0
2.3477837+000
4.5147047+000
9.6648508+000
1.0000000+000
1.0000000+000
1.0000000+20C0
1.0157843+0C0
1.1541610+000
1.5105853+000
2.3477837+000
4.5147047+000
9.6648508+000
1.0000000+000
1.0000000+0C0
1.0000000+0C0
1.0000000+000
1.0167014+000
1.,1644195+000
1.5559873+000
2.5437080+000

NO. 23

ERRLAM
3.0357383+000

9.9657212=001
6.8440604-001
5.1875873-001
4,1937532-001
3.4770016~001
2.9100124-001
2.466894R-001
2.0830245-001
1.7532654-001
1.4693513-001
1.3410042-001
1.2626031-001
1,1877973-001
1,1254212-001
1,0714973-001
1.0181095-001
9.6527356-002
9.0462262=002
8.04n1710-002
5.8159641-002
2.7197303-002
2.6269419-002
2.5291833-002
2.4322611-002
2.3361611~002
2.2289375-002
2.0824177-002
1.8593734-002
1.4382030-002
6.6320769-003
6.2978076-003
6.2070737-003
6.0912480=003
5.9586676=003
5.8059492-003
5.5813413-003
5.198593R-003

ST1



39
40
41
42
43
44
45
46
47
48
as
50
51
52

54
55
56
57
58
59
60
61

63
64
65
66
67

69
70
7
72
73
74
75
76
77
78
79
80
81

1,09n00199+n0N
1,0868699+000
1,0837652+000
1.0807627+000
1,0778631+p0N
1,075059n+000
1.0723475+000
1.0697267+000N
1.0671948+n00N
1.0647498+000
1,0623899+000
1.0601132+000
1.0579171+00nN
1,0557944+000
1.0536833+n00
1.0516396+00N
1.0496615+00N
1.0477476+00N
1.0458967+n0N
1.0441074+00N0
1,0423777+000
1,04n7055+000
1,0390893+000
1.0375294+000
1,0359759+000
1.0344774+000
1.0330359+000
1.0316427+00N
1.03n2952+n00
1,0289923+000
1,0277327+000
1.0265148+000
1,0253376+000N
1,0242014+000
1.0230711+000
1.0219807+00N
1.02n9317+000
1,0199179+000
1,0189374+000
1,0179895+000
1.017073n+000
1.016187n+000
1.0153305+000

9322250-n01
.9444751-001
.9613636-001
.9645570-001
.9673019-n01
.9696675-n01
.9716824.-001
.9729144-001
.9735024-n01
.9740950-n01
.9744009-n01
.97461A0-n01
.9750057-001
.9759138-nn1
.9723455-.001
.9747928-001
.9768629-001
.97R6253-n01
.9792076-001
.9793839.n01
.9796018=~n01
.9799055~nN01
.9803849-n01
.9R14570-n01
.9791799.n01

.9810716-n01
_9R8066R7-0N1

.9R40242-001

.9R48283.n01

.9R49447-n01
.9850913.-001
L9852985.001
.9856342-n01

.9863750-001
.9846944-n01
.9RB60646-001

.9R72282~0n01

.9R8822n2-001

.9887344-n01

.98R8253-n01

9.9889391-001
9.9890992-n01
9.9893571-n01

VO O0OVOVLCOLOVVOWLOVDLCOLCO VOO0V OVOLO0VOC VO 0O O0OOO VOO0

9.9769420-07
9.9729650-0"
.97972469-02
«9785057=00
.9782322-
.9778R24-n7
.9775547-0¢
.9773616-0¢
.9787529-0¢
.9799453-0¢
.9807402=-0¢
.9811176-0
.9806370-0"
.9810617-0
9830932-00
9828621.-02
.9826548-0C
.9827461-0¢
.9831286-07
.9843428-00
.9852232-0¢
.9857486-0"7
9857331-07
.9855878-0"
.9879120-07
.9871688-071
9871R95-0C1
9872972-021
.9875368-0"1
.9883259-071
.9890237~-0121
9894471-001
.9894467-021
.9893652-021
.9910324-001
.9904922-021
9905419-n21
9906481-071
.9908325-0101
9,9913955-021
9,9919416-031
9.,9922244-071
9.9922014-021

1
A
5k
al
1
1
1
1
sl

1
it
1
3
st
1
1
1
il
it
1
4
1
1
1

1

OOV OVOVOVOVOOVOVOOVOVIOVOVODOVODOVVOVOVO OO OVDOOVOOODOOO

1.0926652-012
3.5247607-052
1.7191877-003
1.6613108-003
1.6038R813-003
1.5506469-003
1.4993167-003
1.4492507-003
1.4238084-003
1.5755067-003
2.0337856=-003
3.2125185-003
6.9143997-013
2.3221798=C12
1.1080239-013
1.0716284=-00
0367321-C1i
1.302704q-;,
9.85988R5~0
1.0922605-00
1.4124967-0C
2.2377346=-01,
4.8404579-0
1.6433739-01,2
7.8254628-004
7.54259722-00:4
7.2547161-00u4
7.0099569-004
6.892957n=-004
7.6357274-0(4
9.872212n-004
1.5629428-003
3.3723690-003
1.1302609-3062
5.5281714-004
5.3294342-004
5.1266159-004
4,9534655-0,4
4.8704823-004
5.3950043-004
6.9751567-004
1.1044349-043
2.3841482-003

)

uuwwamuw

9.6419436-
9.6419436-
9.6419436~

9.6419436-"

9.6419436-

9.6419436-"

9.6419436-

9.6419436~
9,6660746 2
9.,6660746="
9.6660746=
9.6660746="
9.6660746="
9.6660746-"

9.6660746~

9.6660746="

9.66460746~

9.6660746~-"
9. 6726517=3
9.6796517~:
9,8226517=3
967265 17=%
9,.6726517=3¢
94670651 7=3

9.6726517~-
9.6726517~

9.6726517=:51
9.6726517=-"¢

9,66262:5~"
9.66262.5-"
9,66262°5-"

9.66262

96626253
966262 5= 10
9,66262.5+10
9.66262.5-73
9.66262.5-_
9.66262 5"
9.6622521~

9.6622521~

9.6622521~

t1
21

201
9.6622521~:

01

201
9.6622521~"

i1

5.6494410+000
1.9145094+001
1.0000000+000
1.0000000+030
1.0000000+000
1.0000000+000
1.0000000+0C0
1.0000000+00
1.0167439+000
1.1648989+000
1.5581555+000
2.5535736+000
5.7159538+0C¢C
2.0055868+001
1.0000000+0C0
1.0000000+000
1.0000000+000
1.0000000+000
1.0167555+000
1.1650296+000
1.5587475+000
2.5562758+000
5.7343547+000
2.0319333+001
1.0000000+0990
1.0000000+000
1.0000000+000
1.0000000+000
1.0167378+000
1.1648302+000
1.55/8448+000
2.5521567+000
5.7063376+0C0
1.9920224+001
1.0000000+00C9
1.0000000+000
1.0000000+2¢C0
1.0000000+C90
1.0167372+000
1.1648229+000
1.5578116+000
2.5520057+000
5.7053137+000

4.4/140950-003
?2.8489932-003
1.7883350-003
1.39487:03-003
1.0930276-003
8,2149620~-004
5.8723061-004
4,4472594-004
5.25N4663-004
5.82n2744-004
6.3593485-004
6.5015908-004
5.6312907-004
5.1478355-004
1.0747724-003
8.0692697-004
5.7918797-004
4,12n8164-004
3,92N09949-004
4,9268889-004
5.6213769-004
5.8630969-004
5.3182026=-004
4.13n8139-004
8.732170n=-004
6.0972634~004
4,52n8292-004
3.272984n-004
2.7084941-004
3.3812571-004
3.9324163-004
4.1486417-004
3.7825119-004
2.99n1630-004
6.336068B0-004
4.4275273-004
3.2836711-004
2.4279214-004
2.0961779-004
2.57Nn2694-004
2.972498R-004
3.1251994-004
2.8442613-004

911



B2 1.0145n034+n00
83 1.0136803+n00
84 1,0128862+000
85 1.,0121219+n0nN
86 1.0113834+n0n
87 1.01n6691¢n0N
B8 1.0099786+00N
B9 1.009311n+00n
90 1.0086657+00n
91 1.00R041AR+n0N
92 1.0074393+00N
93 1,004839R+n0N
94 1.0062613+n0N
95 1.0057044+000
96 1.0051667+000
97 1.0046464+n00
98 1.0041434+000
99 1.0036572+000
100 1.0031B71+n00

9.9899248.nn1
9.98R7359-nn1
9.9897448-001
9.9906026-N001
9.9913347-n01
9.9917102-001
9.9917779-nn1
9.9918626-n01
9.9919816-n01
9.9921736-n01
9.9925950-001
9.9917277-n01
9.9924701-nN1
9.9931017-n01
9.99364N9-001
9.9939151-n01
9.9939653.n01
9.99402R1.0N1
9.9941142-001

AN ERROR WAS ENCOUNTERED IN SURBROUTINE

TIME EXCEEDED

KEFFCALE

1= 1 61 J=1 FLU¥Y= 3.6504463-003
I= 2 G=1 J=1 FLUx= 3,6354n098-00%
1= 3 G=1 J=1 FLUY= 3,58R3951-003
I= 4 G=1 J=1 FlLU¥= 3,5188231-00%
1= 5 631 J31 FLUX= 3,4272996-003
1= 6 G=1 J=1 FLUY= 3.3146073-00%
1= 7 6G=1 J=1 FLUX= 3,1846R75=003
I= 8 G=1 J=1 FLU¥= 3.0206161-00%
I= 9 G=1 J=1 FLU¥= 2,8595774-003
I= 10 G=1 J=1 FLUX= 2,6728328-003
1= 11 G=1 J=1 FLUX= 2,47n6R59-003
1= 12 G=1 J=1 FLUX®E 2,2544475-00%
1= 13 6=1 J=1 FLUX= 2.09n5787=-003
1= 14 G=1 J=1 FLU¥= 1.9933852-00%
I= 15 G=1 J=1 FLUY= 1,8970939-003
1= 16 G=1 J=1 FLUX= 1.4410488-00%
1= 17 G6=1 J=1 FLUX= 9,2933781-004
I= 18 G=1 J=1 FLU¥X= 6,04n8248-004
I= 19 G=1 J=1 FLUX= 3,9408282-004

9,9921880~-0
9,9933977-0
9.9930455-n"
9.993n279-03
9.9931293-02
9.9932449-02
9.9936R10-001
9.994n04K24-0"1
9,9942934-n01
9.9942763-071
9,994272p-001
9.9951576-021
9,9948796-0171
.994RR85-9171
.9949645-071
.995n4A48-021
.9953692-021
.9956522-071
.9958223-021

0000 o0

8.0013345-009
3.9398856-004
3.7989776=-004
3.6551969-004
3.5317877-004
3.4725098-004
3.8463668-004
4.9729913-014
7.8750542-044
1.7006365-003
5.7146687-003
2.8248924-004
2.7239305-004
2.6209280-004
2.5324058=-004
2.4898484-004
2.7578556~014
3.5656671=~004
5.6468544-004

AT STATEMENT NUMBER

9.6622521- 01
9.6622521~101
9.6622521-.C1
9.6622521~_01
9,6622521~-.C1
9.6623731-201
9.,6623731-:01
9.6623731-701
9.6623731-:01
9.6623731-_01
9.6623731-101
9.6623731- .01
9.6623731-:C1
9.6623731-.01
9,6623731-:01
9.6622485-:C1
9.6622485-301
9.6622485=,C1
9.6622485-.01

692

1.9905862+001
1.0000000+000
1.0000000+0C20
1.0000000+000
1.0000000+000
1,0167374+000
1.1648253+000
1.5578225+000
2.5520553+000
5.7056501+000
1,9910579+001
1.0000000+000
1.,0000000+000
1.0000000+000
1.0000000+000
1.0167372+000
1.1648228+000
1.5578113+000
2.5520042+000

2.2631927-004
4.6617433-004
3.27n6837-004
2.4252513-004
1.7945815-004
1.5546930-004
1.90315190-004
2.1998353-004
2,3117744-004
2.1027126-004
1.6750081-004
3.4299037-004
2.4094831-004
1.7867536=-004
1.3235353-004
1.1496604~004
1.4039397-004
1.6221032-004
1.7040376-004

LT



1= 20 631 J=1 FLUX= 2,5931899-0104
1= 21 G=1 J=1 FLUX= 1,7058829-004
1= 22 G=1 J=1 FLUX= 1,1207R857-004
1= 23 G=1 J=1 FLUX= 7,31n5303-005
1= 24 G=1 J=1 FLUX= 4,6745756=-005
1= 25 G=1 J=1 FLUX= 2.8442587-005
I= 26 G=1 J=1 FLUX= 1,5124290-005%
1= 27 6=1 J=1 FLUX= 4,48371388-00¢
CANDID2D HAS COPIED FLUX FRAM LUN 3 ONTO LLN 4R
IMAXIN= 27 JMAXIN= 20 IMAXOUT= 27 JMAXOUT= 29
I= 1 6=1 J=1 FLUY= 4,4073824-002
1= 2 631 J=1 FLUX= 4,4073824-002
1= 3 6=1 J=1 FLUY= 4,4073R824-N02
I= 4 G=1 J=1 FLUX= 4,4073824-002
I= 5 G=1 J=1 FLU¥= 4,4073R24-00?
1= 6 G=1 J=1 FLUY= 4.4073824-N02
I= 7 G=1 J=1 FLUxX= 4,4073R24-102
I= 8 G=1 J=1 FLUX= 4,4073824-002
1= 9 G=1 J=1 FLUYX= 4.4073824-002
1= 10 G6=1 J=1 FLUX= 4,4073824-002
I= 11 G=1 J=1 FLUX= 4.4073824-002
= 12 6=1 J=1 FLUX= 4,4073824-002
I= 13 G6=1 J=1 FLUX= 2,2036912-002
1= 14 G=1 J=1 FLUX= 2,20%6912=002
1= 15 G=1 J=1 FLUX= 2,2036912-002
1= 16 G=1 J=1 FLU¥= 4,4073824-003
1= 17 G=1 J=1 FLUX= 4.4073824-003
1= 18 G=1 J=31 FLUX= 4,4073824-00%
[= 19 G=1 J=1 FLUX= 4.4073R24-N0%
I= 20 G=1 J=1 FLUX= 4,4073824~-003
I= 24 6=1 J=1 FLUX® 4.4073R24-00%
[= 22 G=1 J=1 FLUX= 4,4073824-003
I= 23 G=1 J=1 FLUY= 4,4073824-00%

I= 24 G=1 J=1 FLUX= 4,4073824-003
[= 25 G=1 J=1 FLUX= 4,4073R24-003
= 26 G=1 J=1 FLUX= 4,4073824-N03
I= 27 G=1 J=1 FLUX= 4,4073824-00%

JANDID2D HAS COPIED FLUX FROM LUN 49 ONTO LUN 48

'MAXIN=z 27 JMAXIN= 20 IMAXOUT= 27 JMAXOUT= 20
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PROB.

NO,

ITERATION HISTORY

RATION
1
4,617

VDN U S GN

10
dd
12
13
14
15
16
17
18
19
20
21
22

24
25
26
27

29
30
31
32
33
34
35
36
37
38
39
40
a1

K=EFFECTIVE
1,0027327+000

1,0022946+000
1,0018723+000
1,0014652+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
9,9744401-004
9,9716512-0014
9,9689567-001
9,9663532-0014
9,9638375-0014
9,9614081-001
9,9589896-001
9,9566555-001
9,9544082-001
9,9522362-004
9,9501357-001
9,9481050~004
9,9461421~001
9,9442444-001
9,9424100~001
9.9406389-n04
9,9388768-001
9,9371766-001
9.9355405-001
9,9339594-001
9,9324305-001
9,9309524~004
9,9295237-0014
9,9281424-001
9,9268072-001
9,9255178-001

3,00000+000

2DCANDID

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
9,9965051001
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
9.9982467+001
9,9982899=001
9.9983840%001

K=CALC ( W/ACC)

K=UPPER
9,9958078=001

9,9960833~001
9,9962746=001
9,9964386=001
9,9965840~-001
9,9967139~001
9,9948263-001
9,9968943=001
9,9968816=-001
9,9969458=001
9,9970703=001
9,9972314-001
9,9972048=001
9,9971759=-001
9,9971568-001
9,9972467=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
9,99823022001
9,9983002-001
9,9982950~001
9,9982926~001
9,9985607-001
9,9984770=001
9,9984797=001
9,9985027-001
9,9985331-001
9,9986232-001
9,9987076~001
9,9987587=001
9,9987551=001
9,9987553=001

» RZ,

CHANGE IN PHI
2.,1378649=-004

2.0617798=004
1.9879536=-004
1.9168744=004
1,8485222=004
1,8126731-004
2.,0027757=004
2.5825787-004
4,0769378~004
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=004
2,2448330~-004
4.8519520-004
1.6353000-003
8,1356782~005
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

TWO GROUPS,

20 X 27 MESH

SIGMA
1,0000000+000

1,0000000+000
1,0000000%000
1.0000000%000
1,0000000+000
9,6434338~001
9,6434338=001
9,6434338=001
9,6434338=001
9,6434338=001
9,6434338~001
9,6434338~001
9,6434338~001
9,6434338-001
9.64343387001
9.6678942=001
9.6678942=001
9,6678942=001
9.,6678942-001
9,6678942-001
9,6678942=-001
9.6678942-001
9.,6678942-001
9,6678942=001
9,6678942~001
9,6631278=-001
9,6631278=001
9,6631278-001
9.6631278=001
9.,6631278=001
9.6631278-001
9.6631278=-001
9,6631278~001
9,6631278=001
9,6631278-001
9.6617411-001
9,6617411-001
9,6617411=0014
9.6617411-001
9,6617411-001
9,6617411-001

PAGE

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+001
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+000
1,5577657+000
2.5517963+000
5,7038945+000
1,9885983+001

NO, 23

ERRLAM
1.5493376-004

1,7561878=004
1.8796067-004
1.9732976=004
2.0453440-004
2.0991643-004
2,1320526=004
2.1093128-004
1.9777482-004
1,8531368-004
1,5831660-004
1,6979383-004
1,30N6896-004
9.50Nn4871-005
6,5169181-005
6.,5770029-005
8,2373968=005
9.3747876=005
9,7467011-005
8.7790409=-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
5.0525024~-005
1.0316767=004
7.2493276=005
5.3781740-005
3.9871520-005
3.4743789-005
4,2231346-005
4,8765665-005
5.,12n1743«005
4,6524117-005
3,7134247-005
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9,9242348-001
9,9229968~001
9,9218053-001
9,92n06539-001
9,9195405-004
9,91R4641-001
9,9174236-001
9,9164177-001
9,9154454-001
9,9145063-001
9,9135720-001
9,9126703-001
9,9118025-001
9,9109639-n01
9,91n01529-001
9,9093689-001
9,90R6111~001
9,9078785-001
9,9071703-0014
9,9064864-001
9,9058059-001
9,9051492-001
9.,9045171-001
9,9039063-001
9,9033157-001
9,9027447-001
9.9021928-001
9,9016593-001
9,9011435-0014
9,9006453-001
9,9001497-001
9,8996714=-001
9,8992111-001
9,89R87662-001
9,8983361-001
9,8979202-001
9,8975182~-004
9,8971296-0014
9,8967540~-001
9,8963912-001
9,8960302-001
9,8956819-001
9,8953466-001
9,8950226~001
9,8947093-001
9,8944064-001

9,9981991-001
9.,9983612=001
9,9984993-001
9.9986173=~001
9,9986759~001
9,9986871=001
9,9987010=001
9.9987206=001
9.9987522~001
9.9988211»001
9.,9986867=001
9,9988049=001
9.9989057=001
9,9989918»001
9,9990345=0N01
9,9990427-001
9.9990528=001
9,9990671=001
9.9990902=001
9.9991405=001
9.,9990425=001
9.9991288«001
9,.9992023=001
9,9992651~001
9.,9992962=001
9,9993021=001
9,9993096=001
9.9993200~001
9,9993368=001
9.9993735=001
9.9993021=001
9,9993651=001
9,99941R6=001
9,9994644-001
9,9994871=001
9,9994914=001
9,9994968%001
9,9995044w00N1
9.,99951467=001
9,9995435=001
9,9994915-001
9,9995373=001
9.,9995764=001
9.,9996097=001
9,9996262=001
9.9996294=001

9,9989483+001
9,9988887-001
9,9988905-001
9,9989081-001
9,9989303-001
9,9989959=001
9,9990575~-001
9,9990947+-001
9,9990924-001
9,9990926=001
9,9992335-001
9,9991899=001
9,9991912-001
9,9992040-001
9,9992202-001
9,9992680=001
9,9993129-001
9,9993404-001
9,9993382=001
9,9993386=001
9,9994412-001
9,9994097-001
9,9994105=001
9,9994198=001
9,9994316-001
9,9994665-001
9,9994993-001
9,9995191-001
9,9995177-001
9,9995180-001
9,9995930-001
9,9995699+001
9,9995704=001
9,9995772=001
9,9995R58=001
9,9996113~001
9,9996351=001
9,9996496=001
9,9996485=-001
9,9996488=001
9,9997036=001
9,9996867=~001
9,9996870=001
9,9996920+001
9,9996983=001
9,999716R=001

5.9032241-005
5.6924930=005
5,4774742-005
5.2922569=005
5,2030515-005
5,7628299~005
7,4508614=005
1,1801322=004
2,5501718+004
8,5847660=004
4,2886483=005
4,1356393=005
3,9795564=005
3.8449885=005
3.7801663005
4,1868516005
5.4132587=005
8.5740906~005
1.8528631=004
6.,2381103=004
3.,1179178+005
3.0066128~005
2,8931491-005
2.7953212-005
2,7481865%005
3,0438378+-005
3,9354421=005
6,2334364=005
1,3470937=004
4,5358228=004
2,2678226=005
2,1868955+005
2,1043486~005
2,0332000-005
1,9989122-005
2.2139526=005
2,8624714-005
4,5339807=005
9,7986002-005
3,2996937-004
1.6500699+-005
1.5912479-005
1,5311628-005
1,4793866-005
1,4544371-005
1,6109040-005

9,6617411~001

9.6617411=001

9,6617411-001

9,6617411=001

9,6618562=001

9.,6618562-001

9,6618562-001

9,6618562=001

9,6618562"001
9,6618562=001
9,6618562=001
9,6618562-001
9,6618562=001
9,6618562-001
9,6618520=001
9,6618520=001
9.6618520-001
9.6618520=001
9,6618520°001
9,6618520°004
9,6618520~001
9,6618520-004
9,6618520=001
9,6618520*001
9,6618637-001
9,6618637=004
9,6618637=001
9,6618637=0014
9,6618637=001
9.6618637=001
9,6618637=001
9,6618637=001
9,6618637~004
9,6618637-001
9,6618972~001
9.6618972=001
9,6618972=004
9,6618972=001
9,6618972=004
9,6618972=001
9,6618972=001
9,6618972=001
9,6618972-001
9,6618972=004
9.6618504~001
9,6618504=001

1,0000000+000
1,0000000+000
1.0000000+000
1.0000000+000
1,0167365+000
1.1648150+000
1,5577760+000
2,5518435+000
5,7042142+000
1,9890458+001
1,0000000+000
1,0000000+000
1,0000000+000
1,0000000+000
1,0167365+000
1,1648150+000
1.5577756+000
2,5518417+000
5,7042024+000
1,9890293+001
1,0000000«000
1.0000000+000
1,0000000+000
1,0000000+000
1,0167365+000
1.,1648152+000
1,5577767+000
2,5518465+000
5.7042350+000
1,9890748+001
1,0000000+000
1,0000000+000
1,0000000+000
1,0000000+000
1,0167366+000
1.1648159+000
1,5577797+000
2.5518603+000
5,7043280+000
1,9892052+001
1.0000000+000
1,0000000+000
1,0000000+000
1.0000000+000
1,0167365+000
1,1648149+000

7.4922340-005
5,2749310~005
3.9114355-005
2,9074744-005
2,5439615-005
3.0884970+005
3,5644873-005
3,7412741-005
3,3986682-005
2,7152098-005
5,4687509=005
3,8497601~005
2,8547016-005
2.1215877-005
1,8567909-005
2,2537322-005
2.6009307-005
2,7297996-005
2.4796638-005
1.9810788-005
3.9865554-005
2,8085487-005
2.0817621-005
1.5473823-005
1.3546829-005
1.6438484~-005
1.8969949-005
1.99n8941-005
1.8083R54~005
1.4449222-005
2.909336R=005
2.,0480191+005
1.5176993~005
1.1281852-005
9.8786404-006
1,1985117-005
1,3830257-005
1.4514415-005
1.318346R~005
1,0535121-005
2,12n9111~005
1.,4939782~005
1.1063763~005
8,2235783-006
7.2015537-006
8,7353837-006
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88 9,8941137-001
89 9,8938307-001
90 9.8935571-001
91 9,8932928-001
92 9,8930299-001
93 9,8927762-001
94 9,8925321-001
95 9,8922961-001
96 9.8920679-001
97 9,8918473-0014
98 9,8916341-001
99 9.8914280-001
100 9.,8912287-001
101 9,8910363-001
102 9,8908448-001
103 9,8906600-001
104 9,8904822-001
105 9.,8903103-001
106 9.8901441-001
107 9,8899835-0014
108 9,8898282-001
109 9,8896781-001
110 9,8895330-0014
111 9,8893928-004
112 9,8892533-0014

AN ERROR WAS ENCOUNTERED
TIME EXCEEDED

9,9996334=001
9.9996389=001
9.9996479=001
9,9996674=001
9.9996295+001
9.9996629=001
9,9996914=001
9.9997157=001
9.9997277=001
9.9997300=001
9.9997329=001
9.9997369#001
9.,9997434#001
9.,9997577=001
9,9997300=001
9.9997544=001
9.9997752=001
9.9997929~001
9.9998016=001
9.9998033=001
9.9998054=001
9.9998084=001
9.9998131=001
9.9998235«001
9.,9998033=001

IN SUBROUTINE

1= 1 G=1 J=1 FLUX= 3,5040583=003
1= 2 G=1 J=1 FLUX= 3,4814672«003
1= 3 G=1 J=1 FLUX= 3,4365104«003
1= 4 G=1 J=1 FLUX= 3,3695793-003
1= 5 6=1 J=1 FLUX= 3,2812536+003
1= 6 G=1 J=1 FLUX= 3,1722913-003
1= 7 G=1 J=1 FLUX= 3,0436136«003
1= 8 G=1 J=1 FLUX= 2,8962864=003
I= 9 Gs1 J=1 FLUX= 2,7314991.003
1= 10 G=1 J=1 FLUX= 2,5505310=003
1= 11 Ge1 J=1 FLUX= 2,3547101s003
1= 12 G=1 Jsl FLUX= 2,1453715-003
1= 13 G=1 J=1 FLUX= 41,9871602-003
1= 14 G=1 J=1 FLUX= 1,8941384.003
I= 15 G=1 J=1 FLUX= 1,8027334+003
L 16 G=1 J=1 FLUX= 1,3697621+003
1= 17 G=1 J=1 FLUX= 8,8372715=004

9,9997342=001
9,9997447-p01
9.9997439-001
9,9997444~-p01
9,9997843~001
9,999771R=001
9,9997720=001
9,9997756=001
9,9997802=001
9,9997937=001
9,9998063~001
9,9998140"001
9,9998135=001
9,9998136-001
9,9998437=-001
9,9998337~001
9,9998340-001
9.9998365=001
9,9998399=001
9,9998497=001
9,9998589=001
9,9998645-001
9,9998641»001
9,9998642-001
9,9998857+001

2,0827735=005
3,2989899-005
7,1296071%=005
2,40086067004
1,2009241=005
1,1580883=005
1,1143837-005
1,0767020=005
1,0585421=005
1,1724156=005
1.5158428=005
2,40101607005
5.1890304~005
1,7474715=004
8,7416672006
8,4307690~006
8,1118903=006
7,83775607006
7,7055417=006
8,5344854=006
1,1034532=005
1,7478518005
3,77770782005
1,2725923=004
6,3647725-006

KEFFCALC AT STATEMENT NUMBER

9,6618504~001
9,6618504~-004
9.6618504=001
9,6618504=004
9,6618504~001
9,6618504-001
9,6618504=001
9,6618504~001
9.,6618608=001
9,6618608~001
9,6618608+001
9,6618608=001
9,6618608=001
9,6618608=001
9.6618608~001
9,6618608-001
9,6618608=001
9,6618608=001
9.,6620586=001
9,6620586-001
9,6620586=001
9.6620586"001
9,6620586=001
9,6620586"001
9,6620586=001

892

1.5577755+000
2,5518410+000
5,7041979+000
1,9890229+001
1,0000000+000
1,0000000+000
1,0000000+000
1,0000000+000
1.0167365+000
1,1648151+000
1,5577764+000
2,5518453+000
5,7042269+000
1,9890635+001
1,0000000+000
1,0000000+000
1.0000000«000
1,0000000+000
1,0167368+000
1,1648191+000
1,5577942+000
2,5519264+000
5,7047763+000
1,9898330+001
1,0000000+000

1.0080068-005
1.0578500-005
9.6083240-006
7.6787255=006
1.5480575=005
1,0892647-005
8,0648169+006
5,9922895-006
5,2495889~006
6,3660264-006
7.3457195-006
7.7087461-006
7.0017850-006
5.5956916=-006
1,1366181-005
7.,9284218-006
5,8814621-006
4,3670298~006
3,8248691-006
4,6383502-006
5,3520926~006
5,6164863~006
5.,1012175-006
4,0777813~006
8,2335173-006
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18 G=1 J=1 FLUX= 5,7468678»004
= 19 Gs1 Je=i FLUX= 3,7593169+004
s 20 Gsy J=1 FLUX= 2,4692492004
» 21 G=1 Js1 FLUX= 1,6251072004
= 22 Gel Ja3l FLUX= 1,0682112«004
L 23 G=1 J=1 FLUX= 6,9707672-005
3 24 G=1 J=1 FLUX= 4,4592393-005
25 G=1 Jai FLUX= 2,7142946=005
b 26 G=1 J=1 FLUX= 1,4437945.005
27 G=1 J31 FLUX= 4,4276220e006

CANDID2D WAS COPIED FLUX FROM LUN 3 ONTO LUN 48

IMAXIN= 27 JMAXIN= 20 IMAXOUT= 27 JMAXOUT= 20
I= 1 G=1 J=1 FLUX= 4,4073824=002
2 Gel J=1 FLUX= 4,4073824e002
3 G=1 J=1 FLUX= 4,4073824#002
4 G=1 J=1 FLUX= 4,4073824.002
1= 5 G=1 J=1 FLUX= 4,4073824.002
6 G=1 J=1 FLUX= 4,4073824=002
7 Gs1l J=l FLUX= 4,4073824«002
8 G=1 Jul FLUX= 4,4073824002
1= 9 Gz J=i FLUX= 4,4073824w002
1= 10 Gei J=1 FLUX= 4,4073824#002
1= 11 G=1 J=1 FLUX= 4,4073824.002
I= 12 Gs1 J=1 FLUX= 4,4073824«002
1= 13 G=1 Je=l FLUXs 2,2036912¢002
1= 14 Gs1 J=l FLUX= 2,2036912#002
1= 15 G=y Je=i FLUX= 2,2036912.002
1= 16 Gs1 J®1 FLUX= 4,4073824s003
1= 17 G=1 J=1 FLUXs 4,4073824=003
1= 18 Gs1 Jsl FLUX= 4,40738244003
I= 19 Gei J=i FLUX= 4,4073824e003
I= 20 G=1 Jwi FLUX= 4,4073824003
I= 21 Gai J=i FLUX= 4,4073824+003
l= 22 Gsy J=1 FLUX= 4,4073824#003
I= 23 Gel J=1 FLUX= 4,4073824.003
1= 24 Gs1l J=l FLUX= 4,4073824.003
1= 25 G=1 Jul FLUX= 4,4073824.003
= 26 G=1 J=1 FLUX= 4,4073824e003
1= 27 Gel Jul FLUX= 4,4073824«003

CANDID2D MAS COPJED FLUX FROM LUN 49 ONTO LUN 48
IMAXIN= 27 JMAXIN®= 20 [MAXOUT= 27 JMAXOUT= 20
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PROB, NO,  3,000004080 @DCANDID KwCALC ( W/ACC) » RZ, TWU GROUPS, 20 X 27 MESH PAGE NO, 23
ITERATION HISTORY
RATTON K=EFFECTIVE K=LOWER Ke«UPPER CHANGE IN PHI S1GMA ALPHA ERRLAM
" ozé 9,88911687=004 9,9998211~001 9,9998791=001 6:1376135%006 1,0000000*000 1.0000000%000 5,8004953=006
ol |
2 9,8889892-001 9,9998362~001 9,9998790%001 5:9059428~006 1,0000000%000 1.0000000+000 &,2824831=006
$ 9,8888640=001 9,99984917001 9,9998809=001 5,7064746m006 1,0000000%000 1.0000000%000 B,1833333=006
4 9,8887430%004 9,0998555-001 9,9998834=004 5,517605$%006 4,0000000%000 1,0000000%000 2,7859496=006
5 9,8886260=001 9,9998567=001 9,9998906=001 5,3346231w006 1,0000000%000 1,0000000+000 3,3846591=006
6 9,8885150%001 9,9998581~001 9,9998979+001 5,2410119%006 09,6672793=001 1,0167460+000 3,9803999+006
7 9,8884038s001 9,0998596=004 9,9999039s0 5,80035200006 6672793 + -
8 9,8882984=001 ©0,9998614~001 9,9999083=001 7,49169109006 0,6672793%001 1,5582639+000 4,6917849=006
9 9,8881967%001 9,9998639-001 9,9999101»001 1,1852418w005 0,6672793e004 2.5540681+000 #,6253554=006
10 9,8880986e004 9,9998677=001 9,9999076=001 2,5618106%005 0,66727932001 5,7193155+000 3,9838487=006
11 9,8880036-001 9,9998762=001 9,9999090-001 B8,71599807005 0,6672793»001 2,0103615+001 8,2879616=006
. 12 9,8879088e001 9,9998659-001 9,9999212=001 4,3292561w006 0,66727932001 1,0000000%000 9.,5273849=006
i 1 Gel J=i FLUXs 3,5027445-003
i= 2 GRL Jsi FLUXs 3,48086/7-003
I= 3 Gel Jmi FLUX= 3,4352274-003
= 4 Gml Js1 FLUX3 3 ,3683167-003 .
I= 5 Gml Jm=1 FLUX= 3,2800468+003
i= 6 Gml Jmi FLUX= 3,1710861-003
i= 7 Gsl Jsi FLUXE 3,04244%9=003
= 8 Gsl Jel FLUX= 2,89516§9-~003
= 9 Gl Jey FLUX® 2,7304283=003
1= 10 G=s1 Jm1 FLUXm 2 5495051=003
Te 11 Gel Jsi FLUXs 2,3537394=003
I= 12 Gel Jel FLUXE 2,1444581=003
Is 43 Ge=l Js1 FLUX® 4,9862941-003
Is 14 Gel Js1 FLUX= 1,6933073-003
I= 15 Gel Jei FLUXZ 4,8019434-003
I®= 16 Gml Js1 FLUX= 1,3694657«003 2
[# 17 G=1 J=1 FLUX= B,8334609-004 )
J= 418 Gml Jmi FLUX® 5 ,7444137-004
Je 19 Gml Js1 FLUXs 3,7977267-004
Ts 20 Gsl Jmi FLUX= 2,4682142-004
I= 21 Ged Jmri FLUX= 4,6244389-004
I3 22 Ge) Jeyi FLUX= 4,0677799=004
T 23 Gel Jui FLUX®E 6,9879172=005
I= 24 Gml J®i FLUX® 4,4974303-005
J® 25 Gm=3 Jei FLUX= 2,73332087-005
T 26 Gul Jmi FLUX= 1,4433172-005
Is 27 Gwl Jmi FLUX3 4,4258606006
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CANDJDZD WAS COFJED FLUX FRUM KUN 3 ONTO LUN 48
IMAX|N= 27 JMAXIN= 20 IMAXpPUT= 27 JMAXOUT= 20
T= 1 Gal Jmi FLUXa 4,40738R4~002
I= 2 Gml Js1 FLUXs 4,40738Q4-002
i= 3 Gml Jwi FLUX= 4,40738R4002
I= 4 Gel Jel FLUX® 4,40738d4-002
I= 5 Gul Jai FLUX® 4,40738R4#002
i= 6 Gel Jei FLUX= 4,4073884-002
T= 7 G=l Jm1 FLUX= 4,40738R4~002
I= 8 Gml Jm1 FLUXZ 4 ,4p738R4.002
I= 9 Gsl Jm1 FLUX= 4,4073824~002

I* 10 Gl Jsi FLUX= 4,40738R4~002
§= 11 Gel J=1 FLUXe 4,4073844=002
I= 12 G=1 J=1 FLUXZ 4,4073844#002

1= 13 Gs1 J=1 FLUXs 2,20369%2-002

I= 14 G=1 J=1 FLUX3 2,2036932-002

T= 15 Gs1 Js1i FLUX= 2,2036932»002

I= 16 Gml Jai FLUX® 4,4073844=003

i= 17 Gel Jel FLUXE 4,4073824-003 _

i= 18 Gel J=1 FLUX= 4,4073844-003
1= 19 G=l J=1 FLUX= 4,40738384=-003
i= 20 G=1 J=) FLUX= 4,4073884=~003

1= 21 Gel J=1 FLUX= 4,40738R4~003
i= 22 Gm=l J=1 FLUX= 4,40738R4-003
1= 23 G=1 Jey1 FLUX= 4,40738R4=003

I= 24 G=1 Jm1 FLUX= 4,4073884-003
Is 25 Gml J=1 FLUX= 4,4073824~003
I= 26 Gm=l J=1 FLUX= 4,4073844-003

I= 27 G=1 J=1 FLUXs 4,4073824-003
CANDIDZD HWAS COPJEV FLUX FROM LUN 49 ONTO LUN 48

TMAXIN= 27 JMAXIN= 20 IMAXPUT= 27 JMAXOUT= 20

‘.NDID2D IS PREPARING X SEETIONS ONLY ON LUN 48
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3. Sample Problem 3

a. Description
(1) Problem Type

Dimension search varying the z direction uniformly to
obtain kg = 1.025.

(2) Configuration
Same as Sample Problem 1.

(3) Convergence Criteria

keff difference = 107°.
ke¢f bounds = 1055,
Sum of flux differences = 107°,

|koge - 1.025] = 5% 1072,



b. Output Listing

PROB, NO, 1.00000+000 2DCANDID DIMENSION SEARCH, RZ, TWO GRUUPS, 20 X 27 MESH PAGE NO.

CODE DEPENDENT DATA OR INPUT IF DIFFERENT THAN ZERO,

BUCKLING DATA HAVE NOI! BEEN INPUT,
VOLUME SQURCE DATA HAVE NO! BEEN INPUT,
ALL FLUX VALUES WILL BE PRINTEL,

ENERGY GROUPS IN CROSS SECTION DATA, .sitescvnavasans 2
ENERGY GROUPS TO USE [N PROBLEF.vstsvssracsscnsacnns 2
NUMBER OF REGIONS ., s vvavusaneranstasratoneasasanony 3
MAXIMUM NUMBER OF OUTER ITERATIONS:,,e.tpevuvecasons 10000
MAXIMUM NUMBER OF INNER ITERATIONS / CHANNEL CALC... 4
MAXIMUM NUMBER OF EXTRAPULATIONS ON K~EFFECTIVE..... 4
MAXIMUM NUMBER OF INTERPULATIONS ON K=EFFECTIVE..ss. 20
PRINT FREGUENCY FOR CRITICALITY SEARCH,vevsevvearses 1
PRINT FREGUENCY ON FISSION SOURCE K., ivsvesvavanens 10000C0

DESIRED K=EFFECTIVE,.s vevnssvoacnvrscrsroseasanesses 1,0250+0C0
UPPER BOUND ON SEARCH PARAMETER,.«4.. 1,0000+0C1
SECOND GUESS ON SEARCH PARAMETER.: ... 1.5000+0C0
LOWER BOUND ON SEARCH PARAMETER.ievsessrasssnssesess =1,0000+001
CONVERGENCE CRITERION ON OUTER BOUNDS OF Kssesssesoes 1,0000-0C5
CONVERGENCE CRITERION FOR SOURCES+sssesvessssecassss 1.0000-0C3
SMALLEST FLUX VALUE USED IN COMPUTING K~EFFECTIVE... 1.,0000-0C6
AGREEMENT REQUIRED I[N NEUTRON EALANCE,,+veessesesse, 1,0000-0C3
FIRST GUESS AT K-EFFECTIVE:usesessvesesreseanncasses 1,000040C0
CONVERGENCE CRITERION ON FLUX FER INNER ITERATION... 1,0000-0C3
CONVERGENCE CRITERION FOR SUM CF FLUX DIFFERENCES... 1.0000-0(C5
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PROB, NO. 1.00000+%000 2DCANDID DIMENSION SEARCH, RZ, TWO GROUPS, 20 X 27 MESH

PAGE NO.
PROBLEM TYPE
CRITICALITY SEARCH VARYING THE Y<UIMENSION UNIFORMLY
FRACTIONAL MODIFIER, vavussvusvsrassas 5.0000-002
CUNVERGENCE CRITERION (EPSILON)+,es,. 5.0000~005
FLUX CONVERGENCE CRITERION (DEL!A)s.. 1.0000-005
PROB, NO, 1.00000+000 2DCANDID DIMENSION SEARCH, RZ» TWO GROUPS, 20 X 27 MESH PAGE NO.
CONTROL VALUE (X) =  1,444000+000 NXT = 0 NINT = 0
PROB, NO, 1.00000+000 2DCANDID DIMENSION SEARCH, RZ, TWO GROUPS, 20 X 27 MESH PAGE NO.
REACTOR GEOMETRY
GEOMETRY LEFT RIGHT BOTTOM TOP
TYPE BOUND BOUNL BOUND EOUND
RZ WITHOUT INVERSION 0,0000+000 7,8100%001 0.0000+000 6,0000%001
REGION BOUNDARIES
REGION NO. LEFT BDRY, RIGHT BDRY, BOTTOM BDRY, TUP BDRY.
1 0,0000000 2,31684001 0,0000%000 €,0000%201
2 2,3168+001 2,5902+001 0,0000+000 €,0000%001
3 2.5902+001 7,81004001 0,0000+000 €,0000%001

11

13

Lzl



PROB, NO, 1.00000+000 2DCANDID DIMENSION SEARCH, RZ, TWO GROUPS, 20 X 27 MESH PAGE NO. 3
MESH LEFINITION
INCREMENT METHCD - X(R) DIRECTION
X(R) INCREMENTS X(R) INCREMENIS X(R) INCREMENTS X(R) INCREMENT X(R)
0.0000+000 12 2,31654001 3 2,5902+001 12 7.8100+001

IMAX = 27

MESH NO,
ABSCISSA

MESH NO,
ABSCISSA

MESH NO,
ABSCISSA

X(R) PLUS DELTA X(R) FRCM LEFT

1 2 3 4 5
1,9307+000 3,8613+000 5,7920+000 7,7227+000 9,6533+000

11 12 13 14 15
2.1237+001 2.3168+001 2,4079+001 2.,4991+N001 2,5502+001

21 22 23 24 25
5,2001+001 5,6351+001 6,0701+001 6.,5050+N01 6,9400+001

10 RIGHT OF REACTOR

6 7 8 9 10
1:,1584+001 1.3515+001 1,5445+001 1,7376+.01 1,9307+001
18 19 20

16 17
3.0252+001 3.4602+001 3,E951+001 4.3301+0.1 4,7651+001

26 27
7.3750+%001 7.8100+001
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PROB, NO. 1.00000+000 2DCANDID DIMENSION SEARCH, RZ,» TWO GRUURS, 20 X 27 MESH PAGE NO. L)
MESH CEFINITION

INCREMENT METHCD = Y(Z) DIRECTION

Y(Z) [INCREMENTS Y(Z) INCREMENTS Y(Z) INCREMENTS Y(Z) INCREMENTS Y(2)
0,0000+000 20 6,0000+001
JMAX = 20

Y(Z) PLUS DELTA Y(Z) FRCM BOTTOM TO TOP OF REACTOR
YtZ) MESH NO, 1 2 3 5 6 7 8 9 10
ORDINATE 3.00004000 6,0000+000 9,000n0+000 1. ?UOD*HUI 1,50004001 1.8000+001 2.,1006+001 2,4000+001 2,7000+..1 3.00N0+001

Y(Z) MESH NO. 11 12 13 14 15 16 17 18 19 20
ORDINATE 3.3000+001 3,6000+001 3,9000+001 4.,2000+n01 4,5000+001 4.,8000+001 5,1000+001 5,4000+001 5.7000+Cul 6.00N00+001

PROB, NO. 1,00000+000 2DCANDID DIMENSION SEARCH, RZ» TWO GRUUPS, 20 X 27 MESH PAGE NO. 23
THE LAST Y(Z) COORDINATES USED IN THIS PRUBLEM ARE GIVEN BELOW.
NOTE = Y(Z) BOTTOM = 0,0000+000
MESH NO, 1 2 3 4 ) 6 7 8 9 10
ORDINATE 3,2166+000 6,4332+000 9,6498+000 1.2866+N01 1,6083+001 1.9300+4001 2.2516+001 2.5733+701 2.8949+. .1 3,2166+001
MESH NO. o 12 13 14 15 16 17 18 19 20
ORDINATE 3,5383+001 3,R599+001 4,1816+001 4,5032+N01 4,8249+001 5.,1466+001 5.4682+001 5,7899+001 6,1115+. 1 6,4332+001

CANDID2D IS PREPARING X SECTIONS AND COEFFICIENTS ON LUN 43
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PROB,

NOW

ITERATION HISTORY

ITERATION
1
4,604

K=EFFECTIVE
9.7052596=001

9.5549969-001
9.4885777-001.
9.4756525-001
9,4982784-001
9.5442377-001
9.6050041-001
9.6744533-001
9,7481008-001
9,8226053-001
9.8953977-001
9.9642263-001
1,0027509+000
1.00843874000
1,0134558+000
1,0178108+000
1,02153004000
1,0245993+000
1.0269399+000
1,02836744000
1.0285543+000
1.0276902+000
1,0269160+000
1,0262197+000
1,0255914+000
1,0250237+000
1.02451344000
1402406264000
1.0236785+000
1,0233741+000
1,0231599+000
1,0229652+000
1.0227832+000
1.0226128+000
1,02245414000
1402230724000
1,0221736+000
1,0220566+000
1,0219654+000
1.0219167«000
1.02187184000
1,0218310+000
1,02179424+000
1.0217611+000

1.00000+000

2DCANDID

K=LOWER
6.,6329144-002

2,3727288-001

4,3435897-001
5.5918884-001
6.3999222-001
7.0154760-001
7.5294330-001
7.9718329-001
8.3519415~U01
8.6684379-001
8,8691789-001
8.9416112-001
8,9993725-0n1
9,0505383-001
9,0856927~001
9.1174683-001
9.1500944~001
9,1883110-001
9.2408210~001
9.3290515-001
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
9.9488416-001
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

DIMENSION SEARCH,

K=UPPER
3,1440882+000

1.2502260+000
1.1342587+000
1.0899794+000
1.0673236+000
1.0537236+000
1.0469086+000
1.0442636+000
1.0417356+000
1.0393630+000
1.0371593+000
1.0346438+100
1,0317438+0U00
1,0286574+000
1,0255798+000
1,0226440+000
1,0198869+000
1,0170744+000
1,0152860+000
1,0132723+000
1,0101569+000
1,0062390+000
1,0057638+000
1,0053407+000
1,0049552+000
1.0045972+000
1.0042210+000
1.0037695+000
1,0032896+000
1.0024926+000
1,0012415+000
1.,0011762+000
1,0011156+000
1,0010588+000
1.,0040044+000
1,0009460+000
1.0008740+000
1,0007704+000
1.0005958+000
1.,0003147+000
1,0002996+000
1.0002855+000
1,0002723+000
1.0002595+000

RZ,

CrANGE IN FHI
1.6001128-U01

9,5258998-U02
7.0901127-v02
5,8765122-002
5.1152899~-U02
4.5551726=U0%
4,1034577~002
3.7201811-U02
3,3851776=U02
3.0867123=U02
2,8169426-002
2,5693228-U02
2.3392236=U02
2.1257319-U02
1,9293229-U02
1,7778727=U02
1,8295565+U02
2,1406420-002
2,8754356-U02
4,4115122-Up2
6,1825005-002
3,0910585~003
2,9002621~U03
2,7254182-003
2,6043499-003
2,7821125=003
3,3947643-003
4.8099436=U03
7.9824661-003
1,2749399-002
7.,2595869-004
6.,8338314~004
6,4808622~004
6,2448102-004
6,7161038~U04
8,2487260-004
1.1774291-003
1,9725234-003
3,1864231-003
1,8115272=004
1.,7210671~004
1.,6296316=004
1,5668051~=U04
1,6834519=004

TWO GROUPS,

20 X 27 MESH

SIGMA
1.0000000+000

1,0000000+000
1.0000000+000
1.0000000+000
1.0000000+000
1.0000000%000
1.,0000000+000
1.0000000+0800
1.0000000+00C0
1,0000000+000
1,0000000+000
1.0000000+000
1.0000000+000
1.0000000+000
1,0000000+000
9,0760404-001
9.,0760404~-001
9.0760404-001
9.0760404-001
9,0760404-001
9.0760404-001
9.,0760404-001
9.0760404-001
9.0760404-001
9,0760404-0C1
9,0760404-001
9.0760404-001
9,0760404-001
9,0760404-001
9,0760404-001
9,0760404-001
9.0760404~-0014
9.,0760404-001
9,0760404-001
9.0760404-001
9.,0760404-001
9,0760404-001
9.,0760404-001
9.0760404-001
9,0760404-001
9,0760404-001
9,0760404-001
9.,0760404-001
9.0760404-001

PAGE

ALPHA
1.0000.00+C0

1.,0000500+23
1.0000200%3¢C
1.0000200+3¢
1.0000.00%3¢
1.0000.00%30
1.0000.00%2C
1.0C000.00+C
1.0000:00%20
1.0000500*:¢
1.0600000%30
1.0000.00+30
1.0000.00+35
1.0C00020p+2¢C
1.0000.004+5¢
1.0157358+0G0
1,1532902+350
1.5068170+3¢
2.3223867+. .,
4,4383)00+2
9.,2718734+0¢
1.0000000%50
1.0000000%5C
1.0000200+%C¢C
1,0157058+00
1.1532902+00
1.5068170+3¢C
2.33235867+0C
4.,4383300+CC
9,2713734+06.
1.0000000+30:
1.0000300%2¢C
1.0000500+30C
1.0157358+00¢
1.1532902#+046¢0
1.5068170#+3C
2.3323867+0C.
4.4383300+00¢
9.2713734+20
1.0000000%33
1.0C00500*30¢
1.0000000%C0.
1.0157358+30
1.1532902+550

NO . 24

ERRLAM
3.0777590+000

1,0129531+000
6.9989977-001
5.3379057-001
4.2733140-0N1
3.5217598-001
2.9396533-001
?2.47.8034-001
2.0654141-001
1.7251916-001
1.5024138-001
1.4048266-001
1,318 652-0n1
1,236 354-00n1
1,17.1057-001
1.,1089720-001
1,0487751-001
9,8243332-002
9.12 3878~002
8,0367111-0Nn2
5.7842958-0n2
2.8639953-0n2
2.7225297-002
2.5947279-0n2
2.4733338-0n2
2.3555512-002
2.2268238-0n2
2.065 567-0n2
1.84.5506-002
1.4355185-002
6.,9969855-0Nn3
6,6(025942-003
6,2314630-0Nn3
5,8814219-003
5,5458013-003
5.,1859350-003
4,7448846-003
4,1168519-003
3.0704109-003
1.422.516-003
1,3419140-003
1.,2664864-003
1.1953475-003
1.1271522-003

0€T



45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

A CONTROL

1.0217316+000
1,0217064+000
1.0216866+000
1.0216755+000
1.,0216785+000
1.0216820+000
1,0216861+000
1,0216909+000
1,0216962+000
1.0217020+000
1.0217086+000
1.0217163+000
1.0217261+000
1.0217396+000
1.0217528+000
1.0217658+000
1.0217785+000
1.0217910+000
1.0218033+000

CHANGE WILL BE

FNTH

9.9919170~001
9.,9926409~001
9,9936648-001
9.9953522-001
9.9979688-001
9,9980962-001
9,9982163-001
9.9983294-0n1
9,9984375~001
9.9985530~001
9,9986938-001
9.9988926~001
9.9992194~001
9,9997067=001
9.9997284-001
9,9997500~001
9.9997709~001
9.9997904~001
9.9998090-001

MADE USING KEFF=

FNML

TAUNTH

5.,0802017-005

X
6,2000000+001

LOGICAL BRANCH

BRANCH NO
1

2

3

4

5

6

7

8

9

10

11

PROB, NO,

JONTROL VALUE (X) =

1.0002458+000
1,0002288+000
1.0002042+000
1,0001625+000
1,0000948+000
1.0000909+000
1,0000872+000
1,0000837+000
1,0000803+000
1.0000766+000
1,0000720+000
1,0000655+000
1,0000547+000
1,0000374+000
1.,0000362+000
1,0000351+000
1.0000339+000
1,0000328+000
1,0000317+000

1.0221076+000

TAUNML

2.0661518~U04

9.0760404-001

2,9464265-U04 9,0760404-001
4,9275447-U04 9.,0760404-001
7.9289569-004 9,0760404-001
4,5183240-005 9.0760404-001
4,3083609-005 9.0760404-001
4,1014641-005 9.0760404-0014
3,9666333-005 9.0760404-001
4,2885544-005 9,0760404-001
5,3033485-005 9.0760404-001
7.6465318-U05 9,0760404-001

1.,3061693~U04
2.2419544-004
1,7811546«U05
1,7230024~005
1,6689240-005
1.6174166=005
1.5942094-005
1,7714563=005

DELKNTH

9.0760404-001
9.,0760404-001
9,0760404-001
9.0760404-004
9.0760404-001
9.07604c4-001
9,6913734-001
9.6913734-001

1.5068170+_ 0
2.3223867+.°
4,4283.00+.0
9.2713734+35¢
1.0000200+20
1.0C06.00+CC
1.0000200+30
1.0357558+0%
1.3532902+3%
1.5068170+30
2.3223867+2 0
4.,42838:00+2°L
9.,2713734+ . _
1.0000.00+:.
1.0C000200+5¢
1.0C00_00+:¢
1.0000000+2.
1.016/885+:0
1.1654318+3°

DELKNMY1

1.054 B32-00nS
9.6466494-004
B,377.079-004
6.2729736=-00n4
2.9791650-0n4
2.8128290-00n4
2.6557595-004
2.5073742-004
2,365.046-004
2.2125212-004
2.0262715-0n4
1.7627073=-004
1.3278832-00n4
6,6716078-005
6.338 809-005
6,1051767-005
5.6819583-005
5.3751632-005
5.08.2017-005

5,3751632=005 =-3,1967269-003 =3.2089744-003

Y
1,0217910+000

YP

YFP

1,2368342-005 =2,4162000-007

TRACE BY STATEMENT NUMBER THRU CNVGCRIT

STATEMENT NO
30

35
40
45
55
80
105
107
110
115
120

1.,00000+000

20DCANDID

1.500000+000

NXT = 0 N1

DIMENSION SEARCH, RZ,

NT =

1.,224/532-005

GAMMA
1,02210/6+000

TWO GROUPS,
0

1.2489152-005

RTO
5.1189232+001

20 X 27 MESH

TEST
6.3306552 004

PAGE NO.

25
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PROB,

MESH NO,
ORDINATE

MESH NO,
ORDINATE

NO,

1 2 3
3.2250+000 6,4500+000 9,6750+000 1,2900+001

1.00000+000

2DCANDID

DIMENSION SEARCH,

RZ.,

TWO GROUPS,

20 X 27 MESH

PAGE NO. 26

THE LAST Y(Z) COORDINATES USED IN THIS PROBLEM ARE GIVEN BELOW.
NOTE = ¥(Z) BOTTOM = 0.

4

13 14

3.5475+001 3.8700+001 4,1925+001 4.,5150+001

0000+000

) 6
1,6125+001 1.9350+001 2.2575+001

15 16
4,8375+001 5+1600+001 5.4825+00

CANDID2D 1S PREPARING X SECTIONS AND COEFFICIENTS ON LUN 55

PROB, NO,  1.00000+000 2NCANDID
ITERATION HISTORY

ITERATION K=EFFECTIVE K=LOKER

1 1.0221485+000 1.0000006+000

4,441

2 1.,02218804000 1.,0000050%000

3 1.0222261+000 1.00000874000

4 1,02226304000 1.00001134000

5 1,0222986+000 1,0000121+000

6 1.0223332+000 1,0000127+000

7 1,0223667+000 1,00001304000

8 1.0223992+000 1,00001324000

9 1.0224306+000 1,0000134000

10 1.02246114000 1,0000134+000

11 1,0224906+000 1,00001344000

12 1.02251934000 1.0000134+000

18 1.02254704000 1.0000133+000

14 1,02257384000 1.0000131+000

15 1,0225998+000 1,00001284000

16 1.02262504000 1,0000124+000

17 1.0226494+000 1,0060120+000

18 1.0226730+000 1.0000118+000

19 1.0226960+000 1,0000117+000

20 1402271844000 1,00001194000

21 1.0227407+000 1.0000133+000

22 1.0227650+000 1.00002054000

DIMENSION SEAR

K=UPPER
1.0004925+U00

1,0003655+000
1,0003186+000
1,0002829+000
1,0002512+000
1.0002221+000
1,0001956+000
1.0001718+000
1,0001507+000
1,0001321+000
1,0001159+000
1,0001020+000
1.0000900+000
1,0000798+000
1.0000710+000
1.,0000636+000
1,0000571+000
1.0000510+000
1,0000455+000
1,0000430+000
1,0000379+000
1,0000308+000

CH, RZ,

CHANGE IN PHI
4,6467302-U05

4,2315767-U05
3.9759127-U05
3.7874628-005
3,6383739-005
3.4989745-005
3.3771488-U05
3,2640844-005
3,1575769=U05
3,0562673-U05
2,9592621-005
2.8659067-005
2.7757329=005
2,6884718-005
2,6040217-005
2,5647139-U05
2.8476237-005
3,6948845-U05
5,8887075-005
1.2923698=004
4,6195375=004
2,3890014-005

TWO GROUPS,

7

17

20 X 27 MESH

SIGMA
1.0000000+000

1,0000000+000
1,00000c0+000
1,0000000+000
1,0000000+000
1.0000000+000
1,0000000+0C0
1,0000000+000
1,0000000+000
1,00000004000
1,0000000+020
1,0000020+000
1,0000000+C00
1,0000000+000
1,0000000+000
9.6858806-0N1
9.6858B06-021
9.6658806-001
9.6858806-0C1
9.6858806=-0C1
9.6858806-001
9.6858806-001

8 9
2,5800+001 2,9025+..1 3,2250+0

18

1 5,€050+001 6.1275+.

PAGE NO., 27

ALPHA
1.0000C00+2.

1.0000:.00%-
1.0C06_0CeC
1,0C00.00+2
1.0C00-00+C0
1.0000.00%: .
1.0000.00+C.
1.0C00.00+%,
1.0000200+22
1,0C000.00+CC
1.0C00200+-
1.0C0020p+C.
1,0000200+:2¢
1.0000.00+3¢
1.0000.0p+20
1.0167788+.0
1.1652926+02
1.5599395+36
2.5€17283+0¢
5.7717265+20
2.0€7078B6+. .1
1.000U.00%C¢

ERRLAM
4,9182936-00n4

3.6054204-004
3,0985600-004
?2.7158402-004
2.39 5750-00n4
2.0946717-0n4
1,8263160-004
1.5858124-004
1.3729758-004
1,1867128-0Nn4
1,U251999-004
8,8625733-005
7.6757802-005
6,6692010-005
5.8268284-005
5.1188574-005
4.5097549-005
3.9181410-005
3,3822871-005
3.1188887-005
2.4637615-005
1,0355870-005

19
.1 6,4500+0

10
01

20
01

281



23

1.0227887+000

1.0000208+000

1.0000784+000

2.3141324-U05

24 1.0228115+000 1,0000211+000 1.0000262+900 2.2397352-U05
25 1,0228337+000 1,0000207+000 1,0000243+000 2,1670705=U05
26 1.,0228551+N00 1.0000191¢000 1,0000237+000 2,1313356~U05
27 1.,0228758+4000 1,000017B+U00 1,0000235+000 2,3618125-U05
286 1,0228958+000 1,0000168+0n0 1.0000233+000 3.0559909-~V05
29 1.0229152+000 1,0000163+000 1,0000230+000 4.84/2940-U05
30 1.0229339+000 1,0000164+000 1,0000225+000 1,0518160-004
31 1,0229519+000 1,000016%+000 1,0000214+000 3,6103836~U04
32 1.0229698+000 1,000014L1+0n0 1,0000243+000 1,74Y8772-U05
33 1,0229870+000 1,0000149+000 1,0000222+000 1.6894417~U05
34 1.N230036+000 1.0000149«000 1,0000203+000 1,62/8935~U05
35 1.0230197+000 1,000n148+000 1,0000188+000 1.5749452-U05
36 1.0230353+000 1.00001454000 1,0000178+000 1.5503533-U05
37 1.0230503+000 1,0000137+000 1,0000177+000 1,7195889-V05
38 1.0230649+000 1,0000129+000 1,0000175+000 2,2271788~005
39 1,0230790+000 1,0000124+000 1,0000173+000 3,5366789~-U05
40 1.0230927+000 1,0000124+000 1,0000169+U00 7,6846037-V05
41 1.0231059+000 1.0000124+000 1,0000160+000 2,6406515-U04
42 1.0231190+000 1,0000104+000 1,0000179+U00 1,2903741-U05
43 1,0231317+000 1.00001110n0 1,0000163+000 1,24534%62~U05
44 1,0231440+000 1,0000110+000 1.0000149+000 1.1993477-005
45 1,0231558+000 1.0000109+000 1,0000138+000 1.,1601176-U05
A CONTROL CHANGE WlLL BE MADE USING KEFF= 1,023326U+000
FNTH FNM1 TAUNTH TAUNNM1 DE
2,.8935319-006 3,9017759-006 -1,8441939-003 -1.8590324-003 1,183850
X Y YR YFP
4.4000000+001 1.0231440+000 1,2037461~-005 =3.979u0757-007 1,023926

LOGICAL BRANCH

BRANCH NO

O OVDENOU W

e

STATEMENT NO

30
35
40
45
55
80
105
107
110
115
120

TRACE BY STATEMENT NUMBER THRU CNVGCRIT

9.68588C06-001
9.6858806-001
9.6858806=-001
9.6755655-001
9.6755655-0C1
9,6755655-001
9.6755655-001
9.6755655-001
9.6755655-001
9.6755655-001
9.6755655-001
9.6755655~004
9.6755655-001
9.,6747436-001
9.6747436-001
9,6747436-001
9.6747436-001
9.6747436-001
9.6747436-001
9.6747436-001
9,6747436-001
9.6747436-001
9.6747436-001

1.0C00000+2C.
1.0C00500#+50C
1.0C00C00+28
1.0167606+3C
1.1€650875+00
1.5590099+38
2.5574748+ .0
5,7425448+00
2.0438282+301
1.0000000+3C
1.0000000+33
1.0000200+00
1.0000500+0C
1.0167592+00
1,1€50712+00
1.5589358+C¢L
2.5571365+00
5.7402321+30
2.0404587+.C1
1.0000C00+C°C
1.0000C00+35
1.0000200+52
1.0000500#+38C

LKNTH DELKNM1
7-005 1.,2236414-005
GAMMA RTO
04000 3.0251902+001

7.5347198-006
5.1484967-006
3.6194979-006
4,55.6167-006
5,70.4800-006
6.49.3579-0N6
6.7489163-006
6.0774910-006
4,4848712-006
1,0252930-005
7.2693510-006
5,4387492-00n6
3,99.7754-006
3,3468823-006
3,985 129-006
4,633 097-006
4,8928778-006
4,48.4183-006
3.5727571-006
7.4967102-006
5.24.3775-006
3,9017759-0n6
2,8935319-0n6

TEST

3.6405660 004

€€T



PROB, NO, 1.000004000 2DCANDID DIMENSION SEARCH, RZ, TWO GROUPS, 20 X 27 MESH
CONTROL VALUE (X) = 1,576935+000 NXT = 0 NINT = 0
PROB, NO, 1.00000+000 2DCANDID DIMENSION SEARCH, RZ, TWO GROUPS, 20 X 27 MESH
THE LAST Y(Z) COORDINATES USED IN THIS PROBLEM ARE GIVEN
NOTE = Y(Z) BOTTOM = 0,0000+000
MESH NO,

b 2 3 4 5 6 7
ORDINATE 3.2365+000 6.,4731+000 9.7096+000 1,2946+001 1,6183+001 1.9419+001 2.,2656+001

MESH NO, 11 12 13 14 15 16 17
ORDINATE 3.5602+001 3.8838+001 4,2075+001 4,5312+n01 4,8548+001 5.1785+001 5,5021+001

CANDID2D 1S PREPARING X SECTIONS AND CUEFFICIENTS ON LUN 43

FPAGE NO. 28

PAGE NO. 29
BELOW.

8 9 10
2,5892+001 2,9129+0.,1 3,2365+001

18 19 20
5,6258+001 6,1494+..1 6,4731+001

el



PROB,

NO,

ITERATION HISTORY

ATION

1
4,445
2

K=EFFECTIVE
1.,0233855+000

1.0234428+000
1,0234979+000
1.0235510+000
1.0236023+000
1.0236517+000
1.0236995+000
1.0237455+000
1.0237899+000
1.0238327+000
1.02387414000
1,02359139+000
1,0239524+000
1.0239894+000
1.0240251+000
1,0240596+000
1.,0240928+000
1,0241247+000
1,02415564000
1,0241853+000
1.02421434000
1.0242440+000
1,02427294000
1.,0243009+000
1,0243280+000
1.N0243543+000
1.0243797+000
1.0244042+000
1.0244280+000
1.0244510+000
1.02447334+000
1.0244955+000
1.0245169+000
1,02453764000
1.0245576+000
1.02457704+000
1.0245957+000
1,0246138+000
1.0246314+000
1.02464844+000
1,02466484+000
1.0246811+000
1.N0246969+000

1.00000+000

2DCANDID

K=LOWER
1.0000320+%000

1.0000373+000
1.0000396+000
1.0000414+0n0
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
1,0000287+000
1.0000278+000
1.0000270+000
1,0006258+000
1.0000247+000
1,0000252+000
1,0000254+000
1.0000250+000
1,0000240+000
1,0000224+000
1,0000212+000
1.0000205+000
1,0000207+000
1.0000208+0n0
1,0000175+000
1,0000185+000
1,0000185+000
1.0000184+000
1.0000180+000
1,0000170%000
1,0000160+000
1.0000153+000
1.,0000153+000
1,0000154+000
1,0000129+000
1,0000137+000

DIMENSION SEARCH,

K=UPPER
1.0006601+000

1,0004887+000
1,0004260+000
1,0003780+U00
1,0003348+000
1,0002951+000
1.0002588+000
1,0002260+000
1,0001970+000
1,0001715+000
1,0001494+000
1,0001303+000
1,0001140+000
1.0001001+000
1,0000883+000
1,0000782+000
1.0000696+000
1,0000614+U00
1,0000528+000
1.0000492+000
1.0000438+000
1,0000380+000
1.0000351+000
1,0000325+000
1.0000303+000
1,0000296+000
1.0000294+000
1,0000291+800
1.0000287+000
1,0000281+000
1.0000267+000
1,0000302+000
1.0000275+000
1,0000252+000
1.0000233+000
1.0000221+000
1,0000219+000
1.0000217+000
1,0000214+000
1,0000209+900
1,0000198+000
1.0000222+000
1,0000202+000

RZ,

CRANGE IN PHI
6,4984712-U05

5,9428703-U05
5,5887757=005
5,3186870~005
5,0916839-Up5
4,8897568-U05
4,7042814-U05
4,5306940-UD5
4,3663578=-U05
4,2096272-005
4,0593996-U05
3,9147924-U05
3,7751532~005
3.6401241-0U05
3,5096319-U05
3,4402910-0U05
3,7990349-Up5
4,8946537-U05
7,7153411=Up5
1,6536652=U04
5,4441813~U04
2,9236675-005
2,8341350~005
2.7450885-U05
2,6580169-U05
2,6161594~U05
2,9015460=U05
3,7586108-U05
5.,9726778=005
1,3012900-0p4
4,5313222-004
2,1797057=005
2,1043264-005
2,0280621-U05
1,9621351-U05
1.9315224~U05
2.1423917-005
2,7747963-U05
4,4062409-005
9.5737450=U05
3.2898390~004
1,6062597=U05
1.5501378-U05

TWO GROUPS,

20 X 27 MESH

SIGMA
1.,0000000+000

1,0000000+000
1,00000C0+000
1.,0000000+000
1,00000c0+000
1,0000000+000
1,0000000+000
1,0000000+000
1,00000c0+000
1,0000000+000
1,0000300+000
1,0000000+000
1,0000000+000
1.0000000+000
1.0000000+000
9.6415173-001
9.6415173-001
9.6415173-001
9,6415173-001
9,6415173-001
9.6415173-001
9.6415173-001
9.6415173-001
9.6415173-001
9.6415173-001
9.6828094-001
9.6B828094-001
9.6828094-001
9.6828094-001
9.6828094-001
9.6828094-001
9.6828094-001
9.6828094-001
9,6828094-001
9.6828094-001
9.6749259-001
9.6749259-001
9.6749259-001
9.6749259-001
9,6749259-001
9.6749259-001
9.6749259-001
9.6749259-0014

PAGE

ALPHA
1.0000C00+3%

1+0000508+5C
1.0C00.00+"
1,0000:0p+-C
1.0000200+C .
1.0000200+30
1.0000.00+2¢
1.0€00.00+2
1.0C00-00+5.
1.0000.00%+::
1.0C00.00+3C
1.0000.00+5¢C
1.000UC0p*3e
1.000020p+2¢C
1.0C00.0p%*5:
1.0167.07+0¢.
1.1€449111+00
1.5559491+0¢
2.5435343+ .
5.6482807+.C
1.9129745+_ .1
1.0000.00+C
1.0C00_00+:.
1.0000.00+5.
1.0000.00+5°
1.0167734+0
1.1€652315+0 .
1.5596626+53C
2.5€04604+) ..
5.7€30570+30
2.0740111+.01
1.0000C00#%3¢C
1.0000_00+3C
1.0000200+.¢
1.0000.00+C.
1.0167595+00.
1.1€50748+0¢
1.5589523+C0
2.5572115+3¢
5.7407450+ . .
2504120529531
1.0C00200+35¢C
1.0000.0p0+2C

NO. 30

ERRLAM
6,2813351~-0n4

4,5142288-0n4
3,8641508-004
3,3659299-0n4
2.9239207-004
2.5276220-0Nn4
2,172 785-0n4
1,8527388-0Nn4
1,57542352-004
1,3324924-004
1,124 717-0n4
9.466 500-005
7.9545483-0Nn5
6,69, 422-005
5.6288060-005
4,739 815-0n5
3.9899198-0n5
3.2762124-005
2,504.383=-0n5
2.,221.035-0n5
1.7989660-005
1,3317476-005
9.8722812-0n6
7.0921378=-006
5.3355701-0n6
5,565 598=0n6
6,9487432-00n6
7.8984303-00n6
8.2022161-006
7.3642295-0n6
5.862 644-0n6
1,2672303-005
9.0029498~-006
6.,7179499-006
4,8848742-006
4,0733430-006
4.941 446-006
5.7461148-006
6.0697203-0n6
5.56. 831-0n6
4,3958426~-006
9.2873815-0n6
6.514 4B4-00n6

GET



i=

VWENOCUBGNO-

e et el
LN o

et
ows

G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1

1.02471214000 1.000013/+000
1,0247269+000 1.0000135+000
1.0247411+000 1.0000133+000
1.0247549+000 1,0000125+000
1,0247682+4000 1,0000118+000
1.0247812+000 1,0000113+000
1.0247937+000 1.,0000113+000
1.0248057+000 1.0000113+000
1.024817R4+000 1.0000095+000
1.0248294+000 1,0000101+000
1.0248406+000 1.0000101+000
1,0248514+000 1.0000100+000
1.0248619+000 1.,0000098+000
1.0248721+000 1.0000092+000
1,0248819+000 1,0000087+000
1.,0248914+000 1.0000083+000
1,0249006+000 1,0000083+000
1,0249095+000 1.0000083+000
1,0249184+000 1.0000070+000
1,0249269+000 1,0000074+000
1,0249352+000 1,0000074+000
1,0249431+000 1,0000073%000
1.0249509+000 1,0000072+000
1.0249583+000 1,0000068+000
1,0249656+000 1.0000064+000
1,0249726+000 1.0000061+000
1.02497944000 1,0000061+000
1.02498594000 1,0000061+000
1,0249924+000 1,0000051+000
1.,0249987+000 1.0000054+000
1,0250048+000 1.0000055+000
1,0250107+000 1,0000054+000
J=l FLUX= 7,7985272-003
J=1 FLUXz 7.7490592-003
J=1 FLUX= 7,6505297-003
J=1 FLUX= 7.5037866=003
J=1 FLUX= 7.,3100825-003
J=1 FLUX= 7.0710508-003
JEl FLUX=z 6,7886744~003
J=z1l FLUX=z 6.,4652444-003
J=1 FLUX= 6.4033099-003
J=1 FLUX=z 5,7056129-003
J3l FLUX= 5,2750099-003
Jsl FLUX= 4,8143740-003
J21l FLUX= 4,4660126=003
J=1 FLUX=z 4,2607754-003
J=1 FLUX= 4,0587140-003
J=1 FLUX= 3,0994909-003

1,0000185+000
1.0000171+000
1,0000163+000
1.0000161+000
1.0000160+000
1,0000157+000
1.0000154+000
1.0000146+000
1,0000163+000
1,0000149+000
1.0000136+000
1.0000126+000
1,0000120+000
1.0000119+000
1,0000118+000
1,0000116+000
1,0000113+000
1,0000107+000
1.0000120+000
1,0000109+000
1,0000100+000
1.0000093+000
1.0000088+000
1.0000088+000
1,0000087+000
1.0000085+000
1,0000083+000
1,0000079+000
1.0000088+000
1,0000081+000
1,0000074+000
1.0000068+000

1,4929347-005
1,4441428-005
1.4215536~005
1.,5766799-005
2.0419446-U05
3,2419914~-005
7.0406947-U05
2.,4157482-004
1,1825563-005
1,1415252-005
1.0995768=-005
1.0636371~-U05
1,0469958=-005
1.1612410-U05
1,5038974-005
2.3877098=-0p5
5,1853695«Up5
1.7776632-U04
8,7103664-U06
8.40/4899-U06
8.,0985807=U06
7.,8342898-U06
7.7116541=006
8,5551445~006
1,1077206=U05
1,7587963=U05
3,8201890-005
1,3106516-U04
6,4143492~-006
6.1926933-U06
5,9650454=U06
5,7700809=-U06

9.6749259-001
9.6749259-001
9.6731810~-001
9.6731810-001
9.6731810-001
9.6731810-001
9,6731810-001
9,6731810-001
9.6731810-001
9.6731810-001
9.6731810-001
9.6731810-001
9.6731490-001
9.6731490-001
9.6731490-001
9.6731490~-001
9.,6731490-001
9.6731490-001
9.6731490-001
9.6731490-001
9.6731490-001
9.6731490-001
9.,6736577-001
9.6736577-001
9.6736577-001
9.,6736577-001
9.6736577-001
9,6736577-001
9.6736577-001
9.6736577-001
9.6736577-001
9.6736577-001

1,0000.00+CL
1.0000.00+¢
1.0167564+C
1.1€50401+00
1.5587951+C0
2.5564935+0(
5.7358408+00
2.0340839+«_0.1
1.0000C00%*0C
1.0000500+0C
1.0000500+2¢0
1.0000.00%30
1.0167564+50
1.1€50395+00
1.5587922+00
2.5564804+00
5,7357508+0¢C
2.02339536+
1.0000200+¢C
1.0000300+30
1.0000300+0¢C
1.0C00500+20
1.0167573+00
1.1€650496+300.
1.5588381+20
2.5566897+000
5.7371798+350
2.0360245+001
1.0000300+3C
1.0000500+20
1.,0000300+0¢C
1.0000.00%CC

4,8596121-006
3.5958074-006
3.0023220=-006
3.6155689-006
4.2074244-006
4.4461049-006
4,0727027=-0Nn6
3.2472017-006
6.,7757792=006
4.7827489~006
3.5596022-006
2.64..376=-006
2,22.1857-0n6
2.6716443-006
3,1058735-0Nn6
3,2801472-006
3,0039228-006
2.3961184-006
5,0469826-006
3.5472040-006
2,6216730=-006
1,9434374-006
1.6343838-006
1.9667496=-006
2,2864842-006
2,4147157-006
2.,2113090-006
1.7644488-006
3.7035788-006
2.6162888-006
1,9333092-006
1,4338584-006

9¢1



17
18
19y
20
21
22
23
24
25
26
27

G=1
G=1
G=1
G=s1
G=1
G=1
G=1

G=1
G=1
G=1
G=1

J=1
J=1
J=l
J=l
J=1
J=1
J=1
J=1
J=1
J=1
J=1

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=

2,0148563-003
1.3201280-003
8,7000607~-004¢
5.,7565127+-004
3,8157592-004
2,5254322-004
1.,6585976-004
1,0670934-004
6.5260251-005
3,4831566=005
1,0700660~005

IDID2D HAS COPIED FLUX FROM LUN

IMAXIN=
I= 1
i= 2
I= 3
I=s 4
i= 5
= 6
I= 7
I= 8
1= 9
I= 10
I= 13
I= 12
I= 13
= 14
l= 15
1= 16
1= 37
1= 18
1= 19
I= 20
I= 21
i= 22
1= 23
= 24
l= 25
1= 26
I= 27

27 JMAXIN=

R e e o

"N ou

cooooeenDoOcccLoOOoO OO

G=1
G=1
G=1
G=1
G=1
G=1
G=1

"
[y

ChLhtCL it ettt ittt

LT T T T T T TR T T T I R T TR TR T T

L -

J=1
J=1
J=1
J=1
J=1
J=1

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=

20 [MAXOUT=

4,4073824~002
4.4073824~-002
4,4073824-002
4,4073824-002
4,4073824-002
4,4073824-002
4,4073824-002
4,4073824-002
4,4073824~002
4,4073824-002
4,4073824=-002
4,4073824-002
2,2036912-002
2,2036912=002
2,2036912-002
4,4073824~003
4,4073824~003
4,4073824~003
4,4073824~-003
4,4073824~003
4,4073824-003
4,4073824-003
4,4073824-003
4,4073824~003
4,4073824-003
4,4073824~003
4,4073824~003

CANDID2D HAS COPIED FLUX FROM LUN

IMAXIN=

CANDID2D

27 JMAXIN=

IS PREPARING X SECTIONS ONLY ON LUN

20 IMAXOUT=

42 ONTO LUN

27 JMAXOUT=

49 ONTO LUN

27 JMAXQUT=

48

48

20

48

20

LET
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4. Sample Problem 4

a. Description

(1) Problem Type

Source calculation with Chebyshev acceleration and

[

—
(3%
~

(a)

(b)

(d)

1/0.9.

Configuration

Geometry
r8 (quarter circle)

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-rod region composed of zirco-
nium and water.

Regions No. 13-15: Reflector composed of beryllium,
aluminum, and water.

Region No. 16: Outer reflector composed of aluminum
and water.

Region No. 17: Iron vessel wall.

Region No. 18: Water.
Mesh Definition

T direction: 33 points.
6 direction: three points.

Buckling (B%) = 0.052360.

Boundary Conditions

Pefl i =

0.
Right; ¢ = 0.
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Bottom: ¢' = 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 = 107°.



b. Output Listing

PROB, NO,

GEOMETRY
TYPE

5.,00000+000

2D = RO

REGION NO,

VENOV &GN -

s
N o

14

2DCANDJD SOURCE CALC( W/ACC )» RT, 16 GROUPS, 33 X 3 MESH PAGE NO.

REACTOR GEOMETRY

LEFT RIGHT BOTTOM
BOUND BOUNL BOUND
0,0000+000 1,9548+%002 0.0000#000

REGION BOUNDARIES

LEFT BDRY, RIGHT BDRY, BOTTOM BDRY.
0,0000000 6,6250000 0,0000+000
6,62904000 6,8310+000 0,0000+000
6,8310000 7,2028+000 0,0000+000
742028000 7.3818+000 0.0000+000
7,3818#000 7,5578+000 0,0000%000
7,5578+000 7,7277+000 0,0000%000
7.7277+000 7,8951+000 0,0000+000
7,8951000 8,0551+000 0,0000+000
8,0591«000 2,3674+001 0,0000+000
2,3674001 2,38€9+001 0,0000«000
2,38694001 2,42614001 0,0000+000
2,4261+001 2,5251+001 0,0000+000
2,5291001 3,0851+001 0,0000+000
3,0891001 4,0251+001 0,00004000
4,0291+001 4,0451001 0,00004000
4,04914001 4,3051+001 0,0000+000
4,3091001 5,5751+001 0,0000+000
5,57914001 1,2309+002 0,0000+000
1,2309002 1,3452+002 0,0000+000
1,3452002 1,9548+002 0,0000+000

TOP
EQUND

1,5708+300

TUP BDRY.

1,5708+00
1.5708%C¢C
1.,5708+00.
1.5708+00.
1.5708+00.
1.,5708+00-
1.,5708+20.
1,5708+350
1,5708+C°C
1.5708+00-
1.5708+00u
1.5708+30.
1,5708+00:
1.5708+00
1,5708+00
1,5708+00.
1,5708+00
1.,5708+30
1.5708+00 .
1.5708+00.

0%l



PROB, NO,

5.00000+000

2DCANDID SOURCE CALC( W/ACC )s RT,

MESH CEFINITION

16 GROUPS, 33 X 3 MESH

CONSTANT [NTERVAL PER REGION METHOD = X(R) DIRECTON

X(R) LEFT

0,0000000
6,62904000
6,8310+000
7.2028000
7,3818+000
7,5578000
7,7277000
7.8954¢000
8,0591+000
2,36744001
2,3869«001
2,4261+001
2,5291+001
3,0891+001

NO, MESH

NHEHENEWE B RENEN

X(R) RIGHT

6.6290+000
6,8310+000
7.2028+000
7.3818+000
7.5578+000
7.7277+000
7.8951+4000
8.0591+000
2.3674+001
2.3869+001
2.4261+001
2.5291+001
3.0891+001
4.0291+001

PAGE NO.

1§41



PROB, NO, 5,000004000 2DCANDID SOURCE CALC( W/ACC ), RT, 16 GROUPS, 33 X 3 MESH

X(R) LEFT

4,0291+001
4,04914001
4,3091001
5,5791+001
1,2309+002
1,34524002

IMAX = 33

MESH NO,
ABSC]SSA

MESH NO,
ABSCISSA

MESH NO,
ABSCISSA

MESH NO,
FESCISSA

NO, MESH X(R) RIGHT

4.0491+001
4,3091+001
5.5791+001
1.2309+002
1.3452+002
1.9548+002

N &N W

X(R) PLUS DELTA X(R) FRCM LEFT TO RIGHT OF REACTOR

1 2 3 4
3,31454000 6,6290+000 6,8310%000 7,0169+n00

11 12 13 14
1,3264+001 1,8469+001 2,3674+001 2,3869+N01

21 22 23 24
4,0358+001 4,0424+001 4,0491+001 4,1791+001

31 32 33
1,34524002 1,65004002 1,9548+002

5 (] 7
7.2028+000 7,3818+000 7.5578+000

15 16 17
2,4065+001 2,4261+001 2.5291+001

25 26 27
4,3091+001 5,5791+001 7,2616+001

8
7,7277+000

18
3,0891+001

28
8,5441+001

PAGE NO. 6

9 10
/.,8951+0(0 8,0591+000

19 20
3,5991+0u1 4,0291+001

29 30
1,0627+002 1,2309+002

a4\



PROB, NO, 5,000004000 2DCANDID SOURCE CALC( W/ACC )» RT, 16 GROUPS, 33 X 3 MESH
MESH CEFINITION

CONSTANT [NTERVAL PER REGION METHOD = Y(Z) DIRECTION

Y(Z) BOTTOM NO, MESH Y(z) ToP
0,0000000 3 1.5708+000
0,00004000 3 1.5708+000
0,0000+000 3 1.5708+000
0,0000+000 3 1.5708+000
0.0000%000 3 1.5708+000
0,0000+000 3 1.5708+000
0,0000«000 3 1.5708+000
0,00004000 3 1.5708+000
0,00004000 3 1.5708+000
0,0000000 3 1.5708+000
0,0000#000 3 1.5708+000
0,0000e000 3 1.5708+000
0,0000+000 3 1.5708+000
0,0000+000 3 1.5708+000
0,0000#000 3 1.5708+000
0,0000000 3 1.5708+000
0,0000000 3 1.5708+000
0,00004000 3 1.5708+000
0,0000#000 3 1.5708+000

3 1.5708+000

0.00004000

JMAX = 3

YtZ) PLUS DELTA Y(Z) FRCM BOTTOM TO TOP OF REACTOR

Y(Z) MESH NO. i 2 3
ORDINATE 5,2360~001 1,0472+4000 1,5708+000

PAGE NO.

1541



PROB, NO, 5.,000004000 2DCANDID SOURCE CALC( W/ACC )» RT, 16 GROUPS, 33 X 3 MESH PAGF NO. 8
REGION MAP Z
MESH (REGJON NUMBER BY MESH POINT) MESH
POINTS R MESH FOINTS POINTS

1 2 3 4 5 6 7 8 9, 10 11 912 18 q4 15 416 17 18 19 20 21 22 2% 24 25
LR R R e e R R R R s T T
3« 1 is 2« 3 3%« 4 5+ 6% 7w Be 9 9 9% 10+ 11 11% 12« 13« 14 14« 15 15 15« 16 16+
- - - - - - - - - »* - - - - - - -
2% 1 1« 2+ 3 3a 4% 5S¢ g% T7¢ Be 9 9 9% 10% 11 11e 12« §13% 14 414« 15 15 15« 16 16+ 2
- - s - * * - L] . L L - - - - - -
1w 03 ie 2+ 3 3¢ 4% 5w 6% Te 8 9 9 9% 10+ 11 11+ 12+ 13+« 14 14« 15 15 15+ 16 16+ 1
LA AR A A A A e e e e e S R R e R A L R R R AR AL R A s
1 2 3 4 5 L) 7 8 9 10 11 12 15 14 15 16 17 48 19 @20 21 @22 23 24 25
R MESH POINTS

w

PROB, NO, 5,000004000 2DCANDID SOURCE CALC( W/ACC ), RT, 16 GROUPS, 33 X 3 MESH PAGE NO. 9
REGION MAP Z
MESH (REGION NUMBER BY MESH POINT) MESH
POINTS R MESH FOINTS POINTS

26 27 28 29 30 31 32 33
LA A R R s A R e R R A R R R A A A R T ]
3¢ 17« 18 18 18 18+ 19+ 20 20+ 3
L . L] - L
2« 17+ 18 18 18 18+ 19+ 20 20* 2
L ] L ] - -
i» 17« 18 18 18 18e¢ 19# 20 20+ 1
A R A A A A S A TS R R A R R R R 2R R AR A R R )

26 27 28 29 3p 31 32 33

R MESH POINTS

PPl



PROB, NO, 5,00000%000 2NCANDID SOURCE CALC( W/ACC ), RT, 16 GRNUPS, 33 X 3 MESH PAGE NO, 143
ITERATION HISTORY
IATION K=EFFECTIVE K=LOWER K=UPPER CHANGE IN PHI SIGMA ALPHA ERRLAM
S 1 1,1111111+000 2,9929286-004 3,1753250%001 1,01803R5+000 4,0000000%000 1,0000000+000 3,1753051+001
.0,05
2 1,1111111+000 5,6964586=-004 2,3552273+000 4,6202040=001 {,0000000%000 1.00000N00+000 2,3546576+000
3 1.1111111+000 B8,9369064~003 1,7115041+000 2,2663113=001 1,n00000n+00n 1.000n0004000 1.7025672+000
4 1,1111111+000 7,7442631=002 1,4046963+000 1,5997858»001 41,0000000+000 1,00000004000 1,3272536+000
5 1,1111111+000 6,8717976~001 1,2997538+000 1,46766R1»001 1,0000000%000 1,000Nn0ND+000 6,1257400=-p01
6 1,1111111+000 B8,2964448-001 1,2296130%000 1,4355254=004 1,0000000¢00n 1,0000000«000 3,9996856=0p01
7 1,1111111+000 9,0963385-004 1,1823985+000 1,4171337e001 1,0000000%000 1,0000000«000 2,7276460~001
8 1,1111111+000 9,1n73p17-p01 1,1505645+000 1,4249271-001 ©o,R718817e001 1,0171065+000 2,3983430-p01
9 1,1111111+000 9,1226405=001 1,1276390+000 1,6197320«001 ©,8718B17=001 1,149n032+000 2,1537491-pp1
10 1,1111111+000 9,1429026-001 1,1083307+000 2,1583471»001 ©0,8718817«001 1,576R954+000 1,9404048-qp1
11 1,1111111+000 9,172R440-001 1,08953394000 3,5566303=001 0,8718817=001 2,64093n9+000 1,7224950-p01
12 1,1111111+000 9,230R412-001 1,0821272+000 8,3332899=001 ©,R71BR17=001 6,3539592+000 1.5904303-001
13 1,1111111+000 9,4545779=-001 1,0486844+000 4,1643848+000 0o,A718B17=001 3,37488%53+001 1,0122657=-001
6,6188020=001 2,0839379+000 1,3793172+000 B8,45578R80~001 1,4092980-001 1,0099471+000 ©9,9209798-001
14 1,1111111+000 8,6961200=001 1,2782064+001 9,3797272»002 0o,R718B817en001 1,000N00N0+000 1,1912452+p01
15 1,1111111+000 9,4713278-001 3,2991359+4002 9,4047574=002 ©0,8718817=001 1.,000n0N0+000 3,2896646+002
16 1,1111111+000 9,8217480-001 5,R665534+001 8,8281673=002 0o,A718B17=001 1,00000Nn0+000 5,7683359+001
17 1,1111111+000 9,8286259-001 2,47R87818+001 8,6627896=002 ©,R718817«001 1,0000000+000 2,3804955+001
18 1,1111111+000 9,8349787-001 2,0786244+000 B8,5613373=002 09,8718817=001 1,0000000+000 1,0951265+000
19 1,1111111+000 9,8400696-0014 1,4978890+000 8,47328592002 ©o,8718817=001 1,000n000+000 5,1388199-0p1
20 1,1111111+300 9,843R364=001 1,3140310+000 8,3893557=002 ©0,A718817«001 1,000N00N00+000 3,2964735-0p1
21 1,1111111+p00 9,846R547-001 1,2248033+000 B8,3075792=002 ©0,8718817«001 1,000n0N0+000 2,4011785=~p01
22 1,1111111+00n 9,8494873-001 1,1725807+000 B8,2273974«002 ©0,8718817=001 1,00000N0+000 1,8763193-001
23 1,1111111«000 9,85144660-001 1,1417565+000 8,2886565=002 0,920979AR«001 1,0171931+000 1,5660991-001
24 1,1111111+000 9,8532628-001 1,1200422+000 9,44128RB8+002 09,920979A~001 1,1699846+000 1,3471592-001
25 1,1111111+000 9,8554346-001 1,1026466+000 1,2619849-001 0,920979R=001 1,5R14329+000 1,1713315=001
26 1,1111411+000 9,8560458=001 1,0856850+000 2,0930707»001 09,920979R=001 2,6626614+000 9,9990386-002
27 1,1111111+000 9,8585416-001 1,0654040#000 5,0029706=001 0,920979Re001 6,5277813+000 7,9549841-0p2
28 1,1111111+000 9,8565324-001 1,0373751+000 2,9016638+000 0,920979R%001 4,0315298+001 9,1721857-0p2
29 4,1111111+000 9,7210734~-001 1,0091386+000 4,59608R4=002 ©9,920979R=001 1,00000n0+000 3,7031253-002
30 1,1111111+000 9,727Rp98~p01 1,0087735+000 4,5498928+002 ©0,9209798=001 1,000n000+000 3,5992495-002
31 1,1111111+000 9,7343539-001 1,0084304+000 4,5041473s002 0,9209798=0041 1,000n0000+000 3,49994972-0p2
32 1,1111111+000 9,7407545-001 1,0081076+000 4,53552470002 ©0,9209798001 1.017193%14000 3,4032156-002
33 41,1111111+000 9,7471402-001 1,0077985+4000 5,1634303=002 ©0,920979R=001 1,16998464000 3,3084516-002
34 1,1111111«000 9,7540860-001 1,0074642+000 6,8970440=002 0,920979Ren01 1,5R14329+000 3,2055625-002

S¥1



AN ERROR WAS ENCOUNTEREN IN SUBROUTINE KEFFCALC AT STATEMENT NUMBER 692
TIMF EXCEEDFED

1= 1 G=1 J=1 FLUX= R,49B2KA3-004

1= 2 G=1 J=1 FLUX= 1,2232943-003

I= 3 G=1 J=1 FLUX= 1,7465989-003
1= 4 G=1 J=1 FLUX= 1,B362R45~003
1= 5 G=1 J=1 FLUX= 1,R994976=003
1= 6 G=1 J=i FLUX= 1.9451367.003

7 G=1 Jsi FLUX3 1,9722676=003

8 G=1 J=1 FLUXs 1,9815773«003

9 G=1 J=1 FLUX= 1,9738310«003
10 G=1 J=1 FLUX= 1,9500125=003
11 G=1 J=1 FLUX= 1,5779214-003
12 G=1 J=1 FLUX= 2,5018939.003
13 G=1 J=1 FLUX= 5,8%35126=003
Gel J=1 FLUX= B.63072A6=003
15 G=1 J=1 FLUX= B,6598988=003
16 G=1 J=1 FLUXz R,5428021-003
17 G=1 J=1 FLUX= 7,6346384-003
18 G=1 J=i FLUX= 3,9402334=003
19 G=1 J=1{ FLUX= 1,2860468-002

Pt et e bt o o b ot e
LU TR T BT T
-

&

1= 20 G=1 J=1 FLUX= 5,2279473=002
1= 21 Gs1 J=1 FLUX= 1,378236A=001
1= 22 Gs1 J=1 FLUX= 1,3851501-001
1= 23 G=1 J=1 FLUX= 1,3750601-001
1= 24 G=1 J=1 FLUX= 1,0876293-001
1= 25 Gel J=i FLUX= 7,R882572+002
1= 26 G=1 J=1 FLUX® 5,5910969+003

27 G=1 J=1 FLUX= 1,7944300.004
28 Gsl J=1 FLUX= K,9265856=006
29 G=1 J=i FLUX= 2,7270039.007
G=1 J=q FLUX= 1,1024570-008
31 G=1 J=1 FLUX= 09,3650R20=010
32 G=1 J=1 FLUXs 1,1890924011
33 G=1 J=1 FLUX= 1,4319336~013

—— vt o o o
MWuBARNRN
b
=3

CANDID2D HAS COPIED FLUX FROM LUN 3 ANTO LUN 48

9%1



*MAX[N=

= i
= 2
= 3
= 4
= 5
= 6
= 7
= 8
= 9
= 10
& 24
= 12
l= 13
|= 14
I= 15
= 16
I= 17
I= 18
I= 19
I= 20
I= 21
I= 22
1= 23
1= 24
I= 25
1= 26
1= 27
I= 28
I= 29
1= 30
I= 31
1= 32
= 33

33 JMAXIN=

G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
Gul
G=1
Gsl
G=1
G=1
G=1
Gal
Gul
G=1
Gal
G=1
G=1
G=al
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1

vl
J=1
J=1
J=1
J=1
J=i
Jei
J=1
Ja1
J=1
J=1
J=1
JEL
Je1
J=1
J=1
J=1
J=1
J=1
Je1
J=1
J=1
J=1
Ja1
J=y
Jui
J=1
Jel
J=y
J=1
Jel
J=1
Jeg

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=

3 IMAxO0uT=
245984434003
2:5984634003
2459844354003
2,5984634=003
2,5984434003
2:5984634-003
2,5984434-003
2159846342003
2,59846342003
2,5984434%003
2,5984434-003
2,59844342003
2:59844634-003
2,59844634=003
2,59844340003
2,59844634=-003
2,5984434003
2,5984634-003
2:598446342003
2,5984634=003
2,5984634=003
2,5984434-003
2,5984434~003
2:9984434-003
2,59844342003
2,5984434=003
2,9984434-003
2,5984434003
2,5984434003
2,5984834e003
2.5984634003
2,5984634003
2:59846342003

CANDID2D HAS COPIED FLUX FROM LUN

IMAX [N=

33 JMAXIN=

3 IMAXQUT=

33 JMAXOUT=

49 ONTO LUN

33 JMAXOUT=

3

3

LP1



PROB,

NO.

ITERATION HISTORY

ITERATION
1
10,017

K=EFFECTIVE
1,1111111+000

1,1111111«000
1,1111111+000
1,1111111+000
1,1111111+000
1,1111111+000
1,1111111+000
1.1111111000
1,1111111+000
1.1111111+000
1,11111114000
1,1111111+000
1,11111114000
1,1111111+000
1,11111114000
1,1111111+4000
1,11111114000
1,11111114000
1,1111111+000
1,11111114000
1,1111111+000
1,2111111+000
1,1111111+000
1,1111111+000
1.1111111+000
1.,11111131+000
1,1111111+4000
1,11111114000
1.1111111+000
1,11111114000
1,11111114000
1,1111111+000
1,11111114000
1411111114000
1,1111111+000
1.1111111+000
1411111114000
141111111000
1.1111111+000

5.00000+000

2DCANDID

K~LOWER
9,7633586-001

9,7690108-001
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
9,9008%941-001
9.9061629-001
9,9145889-001
9,9336160-001
9.9219812~-001
9,9246977-001
9,9273568-001
9,9299505-001
9.9325223-001
9,9354027-001
9.,9391757-001
9,9445682-001
9,.9554552-001
9.9697750-001

SOURCE CALC¢ W/ACC )» RT, 16 GROUPS,» 33 X 3 MESH PAGE NO. 143
K=UPPER CRANGE IN PHI SIGMA ALPHA ERRLAM
1,0070435+000 4,2917830-002 1,0000000+000 1.,0000200+0¢ 3.0707613-002
1,0067996+000 4,2484860-002 1,0000000+000 4.0000.0¢+20. 2,9898517-00n2
1,0065689+000 4,2055924=002 1,00000004000 1,0C00200+3C 2,9111673-002
1,0063506+000 4,1650987-002 1,0000000+000 41.0C00:200+30 2,8346915-002
1,0061438+4000 4,1210011-002 1,0000000+4000 1.0C00:00+_" 2.76.4046-002

1,0059476+000
1,0057583+000
1,0055519+000
1,0052899+000
1,0048856+000
1,0043076+000
1,0119824+000
1,01071514000
1,0095586+000
1,0085009+000
1,0075150+000
1,0064769+000
1,0052094+000
1,0033546+000
1,0020708+000
1,0051777+000
1.0047478+000
1,0043358+000
1,0039415+000
1,0035579+000
1,0031371+000
1,0025997+000
1,0017649+000
1,0009942+000
1,0034365+000
1,0031416+000
1,0028669+000
1,0026105+000
1,0023669+000
1,0021057+000
1,0047803+000
1.0012907+000
1,0004702+000
1.0028688+000

4.,1492728=002
4,7217659~-002
6,3008262=002
1,0413691-001
2,4631174-001
1,3251098+000
2.2323329~002
2,2082398-002
2.1844032-002
2,1978823-002
2,4994008-002
3,3326081-002
5.5020761~002
1,2990396=001
6,9463547-001
1,1237388-002
1,1110902+~002
1,0985801~002
1,1048384-002
1.2558034-002
1,6735137=002
2,7608594=-002
6,5100099=002
3,4696573-001
5,4378816-003
5,3743548-003
5,3115636-003
5,3895455-003
6,0665236=003
8,0804036=-003
1,3321676-002
3,1376770=002
1,6675752-001
2,5458970-~003

9.,8988792-001
9.8988792-001
9,8988792-001
9,8988792-004
9,8988792-001
9,8988792-001
9.8988792-001
9,8988792-001
9,8988792-001
9.8988792-001
9.8988792-001
9.8988792-001
9.8988792-001
9.8988792-001
9,8988792~001
9.8988792-001
9.89688792-001
9,.8988792-001
9.8988792-001
9.8988792-001
9,8988792-001
9.8988792-001
9.8988792-001
9.8988792-001
9.8988792-0C1
9.8988792-001
9.8988792-001
9.8988792~001
9.8988792-001
9,8988792-001
9.8988792-001
9.8988792-001
9,8988792-001
9.8988792-001

1.0171541+00
1.1€95438+00
1.5793872+00.
2.6528357+0¢C
6.4483759+7(
3.7068773+001
1.0000:00+00:
1.0000000+300
1.0C00-00+.0
1.0171541+00
1.1€95438+0C
1.57938872+00-
2.6528357+00-
6.4483759+010
3.7068773+.01
1.0C00200+C0.
1.0000500+06C
1.0C000500+3C
1.0171541+C0
1.1€95438+0C
1.5793872+00
2.6528357+00
6.,4483759+0 0
3.7068773+.01
1.0000200+02.
1.0C0020p+30.
1.0C00:00+0¢C
1.0171541+0¢C
1.1£95438+00
1.5798872+00.
2.6528357+00
6.,4488759+00
3.7068773+001
1.0000300+00!

2.,6882833~-002
2.617.843-002
2.5375632-002
2,4334572~002
2.2648892~-0n2
2,0095105-0n2
2.6142706-0n2
2.4514059-002
2.2999124-002
2.1586281-002
2,0243232-002
1.8799213-002
1,699.603-002
1,4238068-002
1.0866081-002
1.70.9804-0n2
1.6183320-0n2
1.5387583-0n2
1.4622140-002
1.3873835-002
1,3047739-002
1.1983428~-002
1.0305961-002
7.6325987-003
1,1238348-002
1,0671817-002
1,0131219-002
9,6154342-003
9.1146978=-003
8.5654491-003
7.8626821-003
6.8339050~-003
4,9247063-003
5,8912988-003

8% 1



"N ERROR WAS ENCOUNTERED IN SUBROUTINE

IME EXCEEDED

' 1 G=1
] 2 G=1
5 3 G=1
8 4 G=1
E 5 G=1
s 6 G=1
L 7 G=1
= 8 G=1
= 9 Gai
s 10 G=1
‘= 11 G=1
= 12 G=1
= 13 G=1
= 14 G=1
= 15 G=1
i® 16 G=1
I= 17 G=1
I= 18 G=1
Is 19 Gsi
i= 20 G=1
I= 21 G=1
I= 22 Ge=1
I= 23 G=1
l= 24 G=1
I= 25 G=1
I= 26 G=1
I= 27 G=1
I= 28 G=1
I= 29 G=1
Is 30 G=1
I= 31 G=1
i= 32 G=1
I= 33 G=1

J=1
Je=1
J=1
J=1
J=1
Ja1
J=1
J=1
J=1
J=1
J=1
Jai
Ja1
J=1
J=1
J=1
Jal
J=1
J=1
Jel
J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1
Js1
J=1
J=1
J=1

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUXs
FLUX=
FLUX=
FLUX=
FLUX=

3.1616556-004
4,5423551-004
6.5871745-004
6.9780257-004
7.3223929-004
7.6566513-004
7,9767686=004
8,2844628-004
8.5796261-004
8,8638726-004
1.2891480-003
3.0260230-003
7.,4462101-003
1.1416284~002
1.,1447993=002
1.1254572-002
9.9862737-003
4,5816223-003
1,3505362-002
5,4520700-002
1,4357860+001
1,4426423~-001
1,4314772-001
1.1325241°001
8,1306272~002
5,8219381=003
1.8685208+=004
7,2125865-006
2,8396069-007
1,1479830-008
9.7518121-010
1.2381960-011
1.4702394-013

CANDID2D WAS COPIED FLUX FROM LUN

KEFFCALC

42 ONTO LUN

AT STATEMENT NUMBER

48

692
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IMAXIN= 33 JMAXIN= 3 IMAXOUT= 33 JMAXOUT= 3
I= 1 G=1 J=1 FLUX= 2,5984634+003
I= 2 G=1 J=l FLUX= 2,5984634-003
1= 3 G=1 J=1 FLUX= 2,5984634-003
I= 4 G=1 J=1 FLUXz 2,5984634~003
I= 5 G=1 J31 FLUX= 2,5984634=003
I= 6 G=1 J=1 FLUXz 2,5984634=~003
I= 7 G=1 J=1 FLUX= 2.5984634~003
1= 8 G=l J=l FLUXE 2,5984634-003
I= 9 G=1 Jsl FLUXz 2,5984634-003
Is 40 Gel J=1 FLUXE 2,5984634-003
1= 11 G=1 J=1 FLUX= 2,5984634+=003
= 12 G=1 J=1 FLUXs 2,5984634-003
I= 15 G=1 J3l FLUX= 2,5984634-003
I= 14 G=1 J=1 FLUX= 2,5984634-003
1= 15 G=1 J=1 FLUX=z 2,5984634-003
1= 16 G=1 J=1 FLUXs 2,5984634=003
1= 17 G=1 J=1 FLUX= 2,5984634-003
1= 18 G=1 Js1 FLUX= 2,5984634+003
I= 19 G=1 J=1 FLUX= 2.5984634~003
e 20 Gs1 J=1 FLUX= 2.5984634~003
i= 21 G=1 J=1 FLUX= 2,5984634~003
I 22 G=1 J=1 FLUX=z 2,5984634+003
i= 23 G=1 J=1 FLUX= 2.5984634~003
1= 24 G=1 J=1 FLUX= 2,5984634~003
1= 25 G=1 J=1 FLUX=z 2,5984634-003
l= 26 Gs1-J=1 FLUX=s 2,5984634-003
1= 27 G=1 J=1 FLUX= 2,5984634-003
= 28 G=1 Jsi FLUX= 2,5984634~003
l= 29 G=l Jsi FLUXz 2,5984634-003
= G=l Jsl FLUXe 2,5984634~003

Gsl J=1 FLUX= 2,5984634003
Gsl Jsi FLUX= 2,5984634-003
G=1l J=1 FLUXs 2,5984634~003

o
-

Gl

- o

TANDID2D WAS COPIED FLUX FROM LUN 49 ONTO LUN 48
IMAXIN= 33 JMAXINE= 3 IMAXOUTs 33 JMAXOUT= 3

0sT



PROB, NO, 5.00000+000 2DCANDID SOURCE CALC( W/ACC ), RT, 16 GROUPS, 33 X 3 MESH PAGE NO. 143
ITERATION HISTORY .
IATION  K=EFFECTIVE K=LOWER Ke«UPPER CKANGE IN PHI SI1GMA ALPHA ERRLAM
5 981 1.11111114000 9,.9710296-001 1,0026975+000 2,5154339=003 1,00000004000 1,00000004000 5,5944869-003
. S SR S
2 1.1111111+000 9,9721976=001 1,0025326+000 2,4853205+003 1,00000004000 1.00000004000 5,3128525-003
3 1.1111111+000 9,9733158-001 1,0023747+000 2,4555556=003 1,00000004000 1.0000000+000 5,0431601-003
4 1.1111111+000 -9.9743823=00 2.42613 i -
5 1.1111111+000 9.9753996=001 1,00207914000 2.,3970677+003 1,00000004000 1,00000004000 4,5391230-003
6 1.1111111+000 9,9763702~001 1,0049409+000 2,4088864~003 9,8801733-004 1.01712114000 4,3038653-003
7 1.1111111+000- 9.97731212001 1,00 2920 = ! L =
8 1,1111111+000 9,9783445=001 1,0016594+000 3,6391227-003 9,8801733-001 1,5776599+000 3,8249751-003
9 1.11111114000 9.9796637=001 1,0044716+000 5 9846926003 9.8801733-004 2.6445757+000 3,5052630-003
10 1.1113111+000  9,9817184=001 1.,00418054000 1.3985631.002 9, = 0
11 1.11111114+000 9,9860986-001 1,0006622+000 7.0213880-002 9,8801733-001 3.4703412+001 2,0523857-003
12 1.11111114000 9.9830579-001 1,0003507+000 1,1791858-003 9,8801733-001 1.0000000+000 2.0449494-003
13, 1.41114114000 9,9836104=001 1,0003173+000 1,164 = =
14 1.1111111+4000 9,9841525-001 1,0002859+000 1.1505259+003 9,8801733-001 1.0000000+000 1,8706935-003
15 1.1111111+000 9,9846832-001 1,0002565+000 1,1559151=003 9.8801733-001 1.01712114000 1,7881408-003
16 1.11111114006—9,9852110 - :
17 1.1111111+000 9.9858033-001 1,0001979+000 1,7453262-003 9,8801733-001 1.5776599+000 1,6175935-003
18 1.4111111+000 9.9865798=001 1,0001599+000 2,8691731+003 9,8801733-001 2.6445757+000 1,5019068-003
19 1-11111414999-»9.9348230laet~4ﬂ44 = a
20 1.1111111+000 9,9906317-001 1,0001008+000 3,3586550+002 9,8801733-001 3.47034124001 1,0375962-003
21 1.11111114000 9.9960404=001 1.0004242+000 5 5650581-004 9,8801733-004 1.0000000+000 8,2018253-004
22 141413134000 9+5961854=0¢ 0 g+0 5
23 1.1111111+000 9. 9963313-001 1.0003601+000 54277242004 978801733-001 1.00000000000 7.2693973-004
24 1.1111111+000 9.9964661=001 1,0003308+000 5,4522171=004 9,8801733-001 1.0171211+000 6.8418423-004

IS



AN ERROR WAS ENCOUNTERED IN SUBROUTINE

TIME EXCEEDED

Is 1 G=1 Jsi
Is 2 Gel J=1
i= 3 Gel Jmil
Is 4 Gel J=1
Is 5 Gel J=1
I= 6 Gs1l Jm=l
I= 7 Gl J=1
Is 8 Gel Jal
Is 9 G=1 J3l
Is 10 Gsl Js=1
I= 11 G=1 J=1
I= 12 G=1 J=1
i= 13 Gel J=1
l= 14 Gs1 J=1
1= 15 G=1 Jal
1= 16 Gs=l J=1
is 17 Gsl Jsl
l= 18 G=1 Jsl
I= 19 Gel Jsl
Is 20 Gs1 Jsi
i= 21 G=1 Jsi
I= 22 Gel Js}
I= 23 G=1 J=i
is 24 Gsl Jsi
i= 25 Gel Jsi
Is 26 Gs=1 Jm=i
1= 27 G=l Jsi
= 28 Gul Jsl
i= 29 G=1 J=1
Is 30 Gs1 Jsi
is 31 Gsl Js}
L 32 Gsl Jsi
= 33 Gsl Jsi

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUXE
FLUX=
FLUX=
FuXs
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUXs
FLUX=
FLUX=
FLUXs
FLUX=
FLUX=
FLUX=
FLUX=
FtUXs
FLUX=

3.01487365=004
4,3824139-004
6.3590G147=004
6.7402481-004
7.0799144=004
7.4131780=004
7.7359661-004
B.0496992-004
8.3540131=004
8.6502767=004
1,2847737-003
3,0405397=003
7.4902914~003
1,1498606-002
1.,1530547=002
1,1334790=002
1,0055524-002
4,5979689=003
1,3509956~002
5,4527890=002
1.,4359596=004
1.4428157-~001
1.4316473-001
1.1326595=001
8,1315994~002
5.8226343=003
1,R687442=004
7.2134490-006
2.8399465-007
1.1481203~008
9,7529784=010
1,2383444-011
1,4704153-013

ANDID2D HAS COPIED FiUX FROM LUN

KEFFCALC

3 ONTO LUN 48

261

AT STATEMENT NUMBER



HAXN=

s 1
. 2
L] 3
e 4
& 5
s 6
= 7
® 8
= 9
s 10
i 11
e 12
‘= 13
= 14
ia 15
is 16
1= 17
I= 18
1= 19
1= 20
I= 21
1= 22
I= 23
I= 24
is 25
I= 26
1= 27
l= 28
I= 29
s 30
Is 31
Im 32
l= 33

83 JMAXTIN=

G=1
Gel
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
Gel
G=1
G=1
G=1
Gel
Gel
G=1
G=1
Gel
Ge1
G=1
Gel
Gs1
Gal
Gel
G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1

J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=]1
J=1
Jai
J=1
J=1
Jal
Jal
Js1
J=1
Jai
Jal
Jaj
J=1
J=1
J=1
J=1
Jsi
Jel
Js1
J=1

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=

S IMAXOUT=
2.59R84634~003
2.5984634-003
2.5984634~003
2.5984634=003
2.5984634-003
2.5984634~-003
2.5984634-003
2.5984634=003
2.5984634=003
2.5984634-003
2.5984634-005
2.59R4634-008
2.,5984634=003
2,59684634=003
2.5964634-003
2.5984634=003
2.5984634=-003
2,5984634-003
2.5984634~-003
2.59845634=-003
2,5984634-003
2.5984634-003
2.5984634=003
2.5984634-003
2.5984634+=003
2.5984634-003
2.5984634~003
2.5984634=003
2,5984634-003
2.5984634-003
2,5984634=003
2,5984634~003
2.5984634-003

CANDID2D HAS COPIED FLUX FROM LUN

IMAXIN=

33 JMAXIN=—

3- IMAXOUT=

35 JUMAXOUT=

49 ONTO LUN

33 JMAXQUT=

3

€51
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5. Sample Problem 5

a. Description
(1) Problem Type

Source calculation without Chebyshev acceleration and
= 1/0.9.

(2) Configuration
Same as Sample Problem 4.

(3) Convergence Criteria

Same as Sample Problem 4.



'b. Output Listing

PROB, NO, 6.00000+000 2DCANDID
ITERATION HISTORY

TERATION K=EFFECTIVE K=LOWER

1 1.11111134000 1,9929286~004

10,057

2 1.1111111+000 5,6964586-004

3 1,1111111+000 8,9369064-003

4 1.11111114000 7.7442631-002

5 1,1111111+000 6,8717976-001

6 1.1111111+000 8.2964448~001

7 1411111114000 9.0963385=001

8 1411111114000 9.,1073017~0n1

9 1.1111111+000 9,1223573~001

10 1.11111114000 9.,1393720~001

11 1.1111111+000 9,1571805-001

12 1.1111111+000 9.1755163-001

13 1411111114000 9,1943764=001

14 1.1111111+000 9.2138356-001

15 1.1111111+000 9,2339759=~001

16 1,1111111+000 9,2548716=001

17 1.1111111+000 9,2765857=001

18 1.1111111+000 9,2991688=001

19 1.1111111+4000 9.3226568=001

20 1.1111111+000 9,3470683~001

21 1,1111111+000 9,3724030-001

22 1.4111111+000 9,3986392=001

23 1,1111111+000 9,4257334-001

24 1.1111111+000 9.4536185-001

SOURCE CALC(NO

K=UPPER
3,1753250+001

2.3552273+000
1,7115041+000
1,4046963+000
1,2997538+000
1,2296130+000
1,1823985+000
1.1505645+000
1.1279741+000
1.1110622+000
1.0979018+000
1,0873645+000
1,0787381+000
1,0715477+000
1,0654641+000
1,0602514+000
1,0558805+000
1,0529933+000
1,0503774+000
1,0479953+000
1,0458163+000
1,0438151+000
1,0419701+000
1,0402633+000

»

ACC ), RT, 16 GROUPS, 33 X 3 MESH PAGE NO. 143
CRANGE IN PHI SIGMA ALPHA ERRLAM
1,0180383+000 1.00000004000 1.0000200+30  3.1753051+001
4,6202040-001 1,0000000+000 1.0000200+3C  2,3546576+000
2,2663113~001 1,00000004000 1.0000.00+30% 1,7025672+000
1.5997858=001 1,0000000+000 1.000000+C0C 1,3272536+000
1,4676681-001 1,00000004000 1.0000500+50  6,1257400-001
1,4355254-001 1,00000004000 1.0000000+30. 3,9996856-001
1,4171337+001 1,00000004000 1.0000500+000 2.7276460-001
1,4009615-001 1,00000004000 1.0000000+C0° 2.3983430-001
1,3858227-001 1,0000000+000 1.0000000+00. 2,1573836-001
1,3713906=001 1,0000000+000 1.0000000+00° 1.9712496-001
1,3573243-001 1,0000000+000 1.0000000+00" 1,8218372-001
1,3436150-001 1.0000000+000 1,0000300+00L 1,6981292-001
1,3302733~001 1,0000000+000 1.0000000+c0¢ 1,5930048-001
1,3172536-001 1,0000000+000 1.0000000+300 1,5016419-001
1,3044925-001 1.00000004000 1.0000300+000 1,4206652-001
1,2919402=001 1,00000004000 1.00000004000 1,3476425-001
1,2795657-001 1,0000000+000 1,0000000+000 1,2822191-001
1,2673524-001 1.,0000000+000 1.0000000+300 1,2307645-001
1,2552914=001 1,00000004000 1.0000000+00. 1,1811167-001
1,2433786-001 1,00000004000 1,0000000+205 1,1328842-001
1,2316110-001 1,0000000+4000 1,00000004C00C 1,0857603-001
1,2199866-001 1,00000004000 1.00003004300 1,0395114-001
1,2085030-001 1,00000004000 1,00000004300 9.,9396751-002
1.1971579-001 1,00000004000 1.00000004300 9:4901488-002

GS1



AN ERROR WAS ENCOUNTERED IN SUBROUTINE
EXCEEDED

TIME
I=
I=
I=
Ia
Is
Is

VWE NV BN

G=1
G=1
G=1
G=1
G=1
G=1
G=1
G=1
Gsl
Ge=1l
G=1
G=1
G=l
Gml
G=1
G=1
Gel
G=1
Gal
G=1
Gsl
G=1
G=1
Gsl
G=l
G=1
Gel
G=1
G=1
Gsl
Gs1
Gsl
Gml

Ja1
Jel
J=1
J=1
Jal
JEl
Jai
J=1
Jel
J=l
NESS
Jal
J=1
Jel
J=1
J=1
J=1
Jul
J31
J=3
Jai
J=1
Jsi
Jsl
Jal
NESS
Jul
Ja1
NESS
Je=i
Jel
Jel
Js1

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=z
FLUX=
FLUX®=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=z
FLUX®
FLUX=
FLUX=
FLUX=

2.1779449-003
3,1647486=003
4,6408515=003
4,9629947-003
5,2202963=003
5,4432732~003
5.6108950=003
5.7131878=003
5.,7421807=003
5.6916015~003
3,8838293~003
2,6289483~003
4,1382346~003
5,5573201~003
5.5184937-003
5,3563237-003
4,7084280=003
1,8297965~003
4,6210722-003
1,9115212+002
5,2095604°002
5.2868671-002
5,3461097=002
4,1882006~002
3,0058323-002
2.1521979-003
6,9069514+005
2,6659598=006
1.0495294-007
4,2425867~009
3.6038656-010
4,5758343-012
5,4333658-014

CANDID2D HAS COPIED FLUX FROM LUN

3

KEFFCALC

ONTO LUN

AT STATEMENT NUMBER

48

961



IMAXIN= 33 JMAXIN=

i 1 G=1 J=i FLUX=
[ 2 Gl Ja) FLUX=
i 3 Gs1 J=1l FLUX=
I= 4 Gel Jsi FLUX=
Is 5 Grl J=i FLUX=
In 6 Gzl Jsi FLUX=
I 7 Gsi Jai FLUXs
is 8 Gel J=s1l FLUX=
ls 9 G=1 Jml FLUX=
Is 10 G=1 Jsi FLUX=
le 11 Gesl Jmsl FLUX=
Is 12 G=1 J=l FLUX=
= 13 G=1 Jei FLUX=
Is 14 Gmsl J=1l FLUX=
1= 15 G=1 Jal FLUXe
le 16 Gel Jmwi FLUXs
i= 17 Gel Jal FLUX=
I 18 Gel J3l FLUX=
Is 19 Gs1l Jei FLUXs
Is 20 Ge=1 Js} FLUX=
Is 21 Gel Jxi FLUX=
is 22 Gei Jmi FLUX=z
Is 23 Gel J=l FLUX=
1L 24 G=1 J3l FLUXa
in 25 Gel Jmi FLUX=
le 26 Gml Jsl FLUX=
1L 27 Gsi Js1 FLUXs
I 28 Gwi Jmg FLUXs
Is 29 Gs1i Jsi FLUXs
i» 30 Gs1 J=i FLUX=
in 31 Gwi Jel FLUXs
1] 32 Gal Jsi FLUX=
I= 33 Gsl Jsl FLUXs

3 IMAXOUT=
2,5984634~003
2,9984634~003
2,5984634-003
2,.5984634=003
2,5984634-003
2,5984634-003
2:5984634=003
2,5984634-003
2.5984634-003
2.5984634-003
2,5984634=003
2,5984634=003
2,5984634=003
2,5984634=003
2,5984634-003
2:5984634=003
2,5984634~003
2,5984634=003
2:5984634-003
2,5984634-003
2,5984634=003
2:5984634=003
2,5984634-003
2,8984634=003
2,5984634=003
2,5984634=003
2,9984634=003
29984634003
2.5984634=003
2.5984634=003
2:5984634=003
2,5984634=003
2.9984634003

CANDID2D WAS COPIED FLUX FROM LUN
IMAX NS 33 JMAXINS

3 [MAXOUT=

33 JMAXOUT=

49 ONTO LUN
33 JMAXOUT=

3

3

VLo



PROB. NO, 6,00000+000 2DCANDID
ITERATION HISTORY
ITERATION K=EFFECTIVE KaLOWER
1 1.1111111¢000 9,4822050=001
10,013
2 1,1111111+000 9,5113814-001
3 1.,1111111000 9,5410161=001
4 1,11111114000 9,5709601=001
5 1,1111111+000 9,6010510=001
6 1.1111111+000 9.6311165=001
7 1.,1111111+000 9.6343697-001
8 1,1111111+000 9.,6371245=001
9 1.1111111+000 9,6398414=001
10 1,11111114000 9,6425167=001
11 1,1111111000 9,6451544=001
12 1,1111111+000 9,6477565=001
13 1,1111111+000 9,6503248-001
14 1,1111111+000 9,6528536m001
15 1,1111111+000 9,6553354.001
16 1,1111411+000 9,6577887=001
17 1,1111111+000 9.6602151=001
18 1,1111111+000 9,6626165=001
19 1.1111111+000 9,6649943=001
20 1.1111111+000 9,6673502w001
21 1,1111111+000 9,6696856=001
22 1.1111111+000 9,6720019=001
23 1,1111111#000 9,6743005«001
24 1,1111111+000 9.6765825«001
25 1.,1111111+000 9,6788493-001
26 1,1111111+000 9,6811019«001
27 1,1111111+000 9,6833415=001
28 1,1111111+000 9,6855691001
29 1,1111111+000 9,6877856e001
30 1.,1111111+000 9,6899920=001
31 1,11111114000 9,6921891«001
32 1,1111111+000 9,6943778=001
33 1,1111111+000 9,69655884001
34 1,1111111+000 9,6987327001
35 1,1111111¢000 9.7009004=001
36 1.,1111111#000 9,7030623=001
37 1.1111411+000 9,7052190«001
38 1,1111411+000 9,7073710=001
39 1,11111114000 9,7095187«001
40 1,1111111+000 9,7116627=001
41 1,11114114000 9,7138031=001
42 1,1111111+000 9,71594n3«001
43 1,1111111#+000 9,7180746=001
44 1,1111411+000 9,7202062=001

SOURCE CALC(NO ACC ).,

K=UPPER
1.0386795+000

1.0372(354+000
1,0358297+000
1.0345426+000
1,0333357+000
1.0322015+000
1.,0311335+000
1.0301258+000
1,0291734+000
1,0282718+000
1,0274168+000
1,0266049+000
1.0258328+000
1,0250977+000
1,0243968+000
1,0237277+000
1.0230884+000
1,0224768+000
1,0218911+000
1.0213298+000
1.0207912+000
1.0202740+000
1,0197769+000
1.,0192989+000
1.0188387+000
1,0183954+000
1,0179989+000
1,0176487+000
1,0172518+000
1,0168977+000
1.0165555+000
1.0162248+000
1.0159049+000
1,0155952+000
1.0152954¢ugg
1.0150048+000
1,0147232+000
1,0144500+000
1.0141849+000
1,0139275+000
1,0136775+000
1,0134346+000
1,0131984+000
1.0129487+000

RT,

CHANGE IN PHI
1.1859488»001

1.17487305001
1.1639278=001
1.1531102=001
1.1424176~001
1.1318472-001
1.1213961=001
1.1110620~001
1,1008420-001
1.0907338-~001
1.0807351+001
1.0708434~001
1.0610565-001
1.0513725~001
1.0417891-001
1.0323044-001
1.0229165»001
1.0136237-001
1.0044241-001
9,9531601=002
9.8629785+002
9.7736802~002
9.6852502=002
9.5976737-002
9.5109366=002
9.4250253=002
9.3399264n002
9.2556273=002
9.1721155=002
9,0893792+002
9.0074067=002
8,9261868=002
8.8457088%002
8.7659620.002
8.,6869363=002
8.6086218-+002
B,5310089~002
8,4540883=002
8,3778509-002
8,3022880~002
8,22739112002
8.1531518=002
8.0795621-002
8.0066142m002

16 GROUPS,

33 X 3 MESH PAGE NO, 143
SIGMA ALPHA ERRLAM
1.0000000%#000 1.0000000+000 9.0458967-002

1,00000004000
1400000004000
1,0000000+000
1,0000000+000
1.0000000+000
1.0000000+000
1,0000000+060
1,0000000+000
140000060+900
1,0000000+300
1,0000000+000
1.0000000+000
1,0000000+000
1,00000004000
1.0000000%000
1,0000000%000
1,0000000+000
1,0000000%000
140000000300
1,0000000+000
1.0000000+000
1.0000000+000
1,0000000%000
1,0000000+000
1,0000000%000
1.00000004000
1.0000000+000
1,0000000%000
1,0000000+200
1,0000000+000
1400000004000
1,00000004900
1,0000000+000
1.0000000+200
1400000004900
1,0000000+000
1,0000000+000
1,00000004000
1.0000000+000
1,0000000+000
1.00000004000
1,00000004000
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
1.00000004000
1,0000000+000
1.0000000+000
1.0000000+000
1.0000000#000
1.0000000+000
1.0000000+000
1.0000000+000
1,00000004000
1.0000000+000
1.0000000+0080
1.0000000+000
1.0000000+000
1.0000000+000
1.0000000+000
1.00000004000
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

8.6067209-002
8.1728064=002
7.7446629-002
7.3230649-002
6.9089891-002
6,7696514=002
6.6413163~002
6,5189272-002
6.4020084~002
6,29n1354~-002
6,1829258~002
6.08n0362-002
5,9812322-002
5,8863233~002
5,7948875-002
5,7066900=002
5.6215167-002
5.5391714-002
5.4594749-002
5.382261R8-002
5.3073802-002
5.234690n-002
5,1640617-002
5.0953754~002
5.0285207~-002
4.9664794-002
4,9061789-002
4,8473285-002
4,7898477-002
4,7336615-002
4.6787000=002
4,6248979~002
4,5721947-002
4,52n5335-002
4.4698614~002
4.42n1296-002
4,3712915-002
4,3233035-002
4.2761262-002
4,2297217-002
4,1840548~002
4.1390927-002
4,0948049-002

861



AN ERROR WAS ENCOUNTERED IN SUBROUTINE KEFFCALE AT STATEMENT NUMBER 692
TIME EXCEEDED
1= G=1 J=1 FLUX= 1,9742358=-003

1
1= 2 G=1 J31 FLUX® 2,8154469-003
1= 3 Gs1 J=1 FLUX® 4,0481940-003
1= 4 G=1 J=1 FLUX® 4,2512811003
= 5 G%1 Jsi FLUX® 4,3834619-003
I= 6 G=1 J=l FLUX® 4,4664057.003
1= 7 G=1 J®g FLUXZ 4,4973321-003

8

9

1= G=1 J3g FLUX= 4,4773948=003
1= G=1 Js1 FLUXZ 4,4079715-003
I= {0 G=1 J¥i FLUXe 4,2904761=003
I= 41 G®1 J®g FLUX® 2,4253481-003
Is 12 G®1 J®i FLUX= 1,9271870+003
I2 13 G=1 Js1 FLUX®= 3,5582423«003
Is 14 Gm1 J=1 FLUX® 5,1443232.003
I= 45 G®=1 Je1 FLUX® 5,1649909-003
Is 46 G=®1 Js1 FLUX= B5,1085710w003
I= 17 G®1 J®=1 FLUX®= 4,5997841#003
1= 18 G®1 Js1 FLUX® 2,6547004003
I= 19 G=1 Js) FLUX® 9,43368699003
I= 20 G®1 J®1 FLUX® 3,8789963-002
Is 214 G=1 Js1 FLUXS 1,0298492.001
I= 22 G=1 Jsi FLUX®s 1,0371165-004
1= 23 G%1 J®1 FLUX®s 1,0335343.004
I= 24 G411 Jsg FLUXS 8,1585164%002
[= 25 G831 Jmy FLUX® 5,8567415=002
1= 26 G®1 J=1 FLUX® 4,1936642.003
I= 27 G681 J®1 FLUX® 1,3459163=004 5
I= 28 G=1 Jsy FLUX® 5,1952357.006
Is 29 Ge1 Jsi FLUXs 2,0453446#007
I= 30 G"1 J®1 FLUXS 8,2686452.009
= 31 G=1 J®1 FLUX® 7,0239514.010
Is 32 G=1 J®1 FLUX® 8,9183608¢012
I= 33 G=1 Jei FLUX® 4,0589701013

CANDID2D WAS COPIED FLUX FROM LUN 3 ONTO LUN 48

681



IMAXIN= 33 JMAXIN= 3 IMAXOUTs 33 JMAXOUT= 3
1= 1 G=1 J=1 FLUXs 2,5984634-003
I 2 G=1 J=1 FLUXs 2,5984634-003
1= 3 651 Je=1 FLUX=® 2,59B4634~003
1= 4 G=1 J=1 FLUX® 2,5984634-003
1= 5 G=1 J=1 FLUX= 2,59844634=003
1= 6 G=1 J=1 FLUX= 2,5984634-003
1= 7 G=1 J=1 FLUX= 2,59B84634+003
1= 8 651 J=1 FLUXs 2,59B4634+003
1= 9 6=1 J=1 FLUX= 2,5984634-003

1= 10 G®1 J=1 FLUXs 2,5984434-003
1= 11 G=1 J=1 FLUX= 2,59B4634-003
I= 12 6=1 J=1 FLUX= 2,59B4634-003
1= 13 G6=1 Je=l FLUX= 2,5984634-003
I= 14 G=1 J=1 FLUX= 2,5984634.003
1= 15 G=1 J=1 FLUX® 2,59B84634-003
is 16 G=1 J=1 FLUXs 2,5984634=003
1= 17 G=1 J=1 FLUX= 2,59B4634=003
1= 18 G=1 J=1 FLUX= 2,5984634.003
1= 19 6%1 J=1 FLUX® 2,59B4634~003
1= 20 G=1 J=1 FLUX= 2,5984634.003
1= 21 G=1 J=1 FLUX= 2,5984634=003
1= 22 G=1 J31 FLUX® 2,59B84634-003
1= 23 G=1 J=1 FLUX= 2,59B4634-003
I= 24 G=1 J=1 FLUX= 2,5984634-003
1= 25 G=4 J=1 FLUX= 2,5984634.003
1= 26 G=1 J=1 FLUXZ 2,39B84634#003
1= 27 6=1 J=1 FLUXs 2,5984634-003
1= 28 G=1 J=1 FLUX=s 2,59B84634+003
1= 29 G=1 J=1 FLUX® 2,5984634.003
1s 30 G=1 J=1 FLUX® 2,59B84634+003
1= 31 G=1 Jel FLUX= 2,5984634-003
1= 32 G=1 J=1 FLUXz 2,5984634003
1= 33 G=1 J=1 FLUX® 2,5984634.003

CANDID2D HAS COPIED FLUX FROM LUN 49 ONTO LUN 48

IMAXIN= 33 JMAXIN= 3 IMAXOUT= 33 JMAXOUT= 3

091



PROB

TERATION
bl
10,006

NO. 6,00000+000 2DCANDID SOURCE CALC(NO
ITERATION HISTORY

K=EFFECTIVE KeLOWER K=UPPER
1,1111111+000 9,7223353=001 1,0127452+000
1,1111111000 9,7244620=001 1,0125276+000
1,11111114000 9,7265864«001 1,0123157+000
1.,1111111+000 9,7287086=001 1,0121094+000
1,1111111+000 9,7308286=001 1,0119083+000
1,1111111+000 9,7329464«001 1,0117422+000
1,1111111+000 9,7350619«001 4,0115211¢000
1,1111111+000 9,7371751001 1,0113346+000
1,1111111+000 9,7392858«001 1,0111527+000
1,1111111+000 9,7413940~001 1,0109751+000
1,1111111+000 9,7434994«001 1,0108017+000
1,1111111+000 9,7456019=001 1,0106323+000
1,1111111000 9,7477043=001 1,0104669+000
1.1111111+000 9,7497972«001 1,0103052+000
1,1111111+000 9,7518896=001 1,0101471+000
1,1111111+000 9,7539780=001 1,0099926+000
1.1111111+000 9,7560622=001 1.0098415+000
1,1111111+000 9,7581418=001 1,0096937+000
1,1111111+000 9,7602167=001 1,0095491+000
1,11111114000 9,7622863=001 1,0094075¢000
1,1111111+000 9,7643504=001 1,0092689+000
1,1111111+000 9,7664087=001 1,0091332+000
1,1111111+000 9,7684606=001 1,0090004#000
1,1111111+000 9,7705060=001 1,0088702+000
1,11111114000 9,7725443=001 1,0087426+000
1,1111111000 9,7745752=001 1,0086477+000
1,1111111+000 9,7765984«001 1,0084952+000
1,1111111+000 9,7786133=001 1,0083751+000
1,1111111+000 9,7806198«001 1,0082573+000
1.,1111111+000 9,7826172«001 1,0081418+000
1,1111111+000 9,7846053«001 1,0080285+000
1.1111111+000 9,7865837=001 1.0079174+000
1,1111111+000 9,7885520-001 1,0078(83+000
1.,1111111+000 9,7905099«001 1,0077013+000
1,1111111+000 9.7924549=001 1.,0075963+000
1,1111111+000 9,7943926«001 1,0074931+000
1,1111111+000 9,7963169=001 1,0073919+000
1,1111111000 9,7982292«001 1.,0072924+000
1,1111111+000 9,8001293=001 1,0071947+000
1.,1111111+000 9,8020149=001 1,0070988+000
1.1111111+000 9,8038915+001 1.,0070045+000
1,1111111+000 9,8057530-001 1,0069419+000

ACC )« RT,

CHANGE N PHI
7.9343005=002

7.86261355002
7.79154602002
7.7210910-002
7.6512416s002
7.5819912002
7.5133333-002
7.4452614=002
7.3777694=002
7.3108542=002
7.2445010=002
7.1787128%002
7.1134812+002
7.0488006=002
6.98B46655#002
6.9210708=002
6.8580111=-002
6.7954815+002
6.7334770=002
6.6719927002
6.6110239=002
6.5505658~002
6,49061392002
6.4311637=002
6.3722107=002
6.3137506=002
6.2557792=002
6.19829219002
6.14128542002
6.0847548002
6,0286965002
5.9731065=002
5.9179809=002
5.8633159n002
5.8091077=002
5.7553526=-002
5.7020469%002
5.6491871=002
5.5967696»002
5.54479p8=002
5.4932474=002
5.4421358.002

16 GROUPS,

33 X 3 MESH PAGE
SIGMA ALPHA
1,0000000%000 1,00000004000
1.0000000+000 1.,00000004000
1,00000004000 1.0000000+000
1,00000004000 1.0000000+000
1,0000000+000 1.0000000+000
1,00000004000 1.0000000«000
1.,00000004000 1.0000000+000

1.0000000%C00
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+300
1.0000000+000
1.0000000+%000
1.,0000000+000
1.00p00000+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+c00
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
1.0000000000
1.00000004000
1.0000000+000
1.0000000+000
1.00000004000
1.0000000+000
1.0000000+000
1,0000000«000
1.0000000+000
1.0000000+000
1,0000000«000
1.0000000«000
1.0000000+000
1.00000004000
1.0000000+000
1.0000000+000
1,0000000+000
1.0000000+000
1.0000000+0C0
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

NO. 143

ERRLAM
4,0511626-002

4,0081394~002
3.9657094=002
3,9238507-002
3.8825407-002
3.8417594~002
3.8014884-002
3.7617097-002
3.,7224072=002
3.6835658-002
3.6451715-002
3.6072113-002
3.5696731~002
3.,5325458-002
3.4958191-002
3.4594835-002
3,4235302-002
3,3879511-002
3.3527388-002
3.3178864=002
3,2833877-002
3.,2492370-002
3.2154280-002
3,1819584-002
3,1488218-002
3,1160144=002
3.0835324=002
3,0513733-002
3,0195333-002
2.9880098~002
2,9568002+002
2.9259023-002
2,8953138-002
2,8650329=002
2,8350578=-002
2,8053864-~002
2,7760176=002
2,7469498-002
2.7181814-002
2,6897117-002
2.6615388-002
2.6336618-002

91



AN ERROR WAS ENCOUNTERED IN SUBROUTINE KEFFCALC AT STATEMENT NUMBER 692

TIME EXCEEDED
s G=1 J=1 FLUX® 1,3344075-003

1
1= 2 6=1 J=1 FLUX= 1,8994038+003
I= 3 6=1 J=1 FLUXs 2,7255508+003
1= 4 G=1 J=i1 FLUX® 2,8568798+003
1s 5 G=1 J=1 FLUX3 2,9415885.003
1= 6 Gs1 Js1 FLUX® 2,9936011.003
1= 7 G=1 J=i FLUXs 3,0124909-003
s 8 G=1 J®1 FLUX® 2,9999497#003
1= 9 G*1 J=1 FLUX3 2,9576755«003

1= 10 G=1 J=i FLUX3 2,8873785-003
Is 11 G=1 Jeil FLUX® 1,8466718=003
1= 12 G=1 J=1 FLUX® 2,1984790+003
= 13 G=1 J®1 FLUXs 4,7720329-003
1= 14 G=1 J®1 FLUX® 7,0858775=003
s 15 G®1 J=1 FLUX® 7,1160619«003
s 16 G=1 Jey FLUXs 7,0317726-003
1= 17 G=1 Jsi FLUXZ 6,3042746+003
1s 18 G=1 J=i FLUX® 3,4157587+003
1s 19 G=1 J=1 FLUXs 1,1579608.002
s 20 G=1 Jsi FLUXs 4,7270102002
Is 21 G®1 J@1 FLUX® 1,2489058-001
ls 22 G®=1 Jsi FLUX® 1,2559433.001
1= 23 G=1 J®i FLUX® 1,2482694-001
= 24 G®1 J31 FLUX® 9,8673244002
1= 25 G®=1 J=1 FLUXs 7,0837613.002
1= 26 G=1 Jsy FLUXs 5,0723031-003
1= 27 G®1 Jei FLUX® 1,6279208e004
is 28 G=1 J=3 FLUX® 6,2838258.006
1= 29 G®1 Jei FLUXS 2,4739394+007
1= 30 G=1 Jei FLUX® 41,0001444.008
1= 31 G=1 J®1 FLUX® 8,4959424+010
1= 32 G=1 J®1 FLUXw 1,0787367+011
i= 33 G®1 Jei FLUXs 41.28089467=013

CANDID2D WAS COPIED FLUX FROM LUN 3 ONTO LUN 48

291



IMAXIN=

1= 1
1= 2
1= 3
Is 4
1= 5
1= 6
1= 7
i= 8
1= 9
I= 10
e 11
s 12
1= 13
1e 14
1= 15
1= 16
1= 17
1= i8
= 19
1= 20
1= 21
1= 22
1s 23
1= 24
1s 25
Is 26
I= 27
1= 28
1= 29
1= 30
1= 31
i= 32
1= 33

33 JMAXIN=

G=1
G=1
G=1
G=1
G=1
G=1
G=1
Gl
G=1
ars
Ge=1
Ge1
G=1
Ge=1
G=1
G=1
G=1
G=1
G=1
G=1
(=1
G=1
Gey
G=1
G=1
G=1
Gey
G=y
G=1
G=1
G=1
g1
G=1

CLS
Jey
Juy
Je1
NESE
Jei
ey
Jeg
Juy
Je1
Jeq
vel
Jei
FLSY
v
CL
Juy
Jei
Jei
Jui
Jei
NESS
JEL
Jug
Jey
Jeyi
Juq
Jug
FLE N
Jei
Juy
Jug
Jui

FLUX®
FLUX®
FLUX=
FLUXS
FLUX®
FLUXSs
FLUX®
FLUX=®
FLUX®
FLUX®
FLUX®
FLUX®
FLUX®
FLUX®
FLUX®
FLUX®
FLUX=
FLUX®
FLUX=
FLUX3
FLUXs
FLUXS®
FLUX®
FLUX=®
FLUX®
FLUX®=
FLUX=
FLUX®
FLUX=
FLUX=®
FLUX=
FLUX®
FLUX®

3 IMAXOUT=
2,5984634-003
2,9984434003
2,9984634.003
2,5984634=003
2,9984434.003
2,99846340003
2,9984634.003
2,99844342003
2,5984634.003
2,5984434-003
2,59844342003
2,5984634.003
2,5984634.003
2,9984434.003
2,9984634.003
2,5984634.003
2.99844342003
2,59846344003
2,59846342003
2,59844634=003
2,59846344003
2,9984634.003
2,5984634=003
2,59846340003
2,9984634.003
2,59B84634=003
2,59846344003
2,5984634.003
2,5984634¢003
2.,9984634-003
2,5984634.003
2,59846340003
2,5984634.003

CANDID2D HAS COPIED FLUX FROM LUN

33 JMAXOUT=

49 ONTO LUN

3
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6. Sample Problem 6

a. Description
(1) Problem Type
Real k¢ calculation
(2) Configuration
(a) Geometry
r6 (full periodic)

(b) Region Definition

The reactor consists of a core region composed of
uranium (U?*® and UZ38), iron, and aluminum.

(c) Mesh Definition

r direction: 20 points

6 direction: 20 points

(d) Boundary Conditions

Wi, @l = (0L
Right: ¢ = 0.
Bottom: periodic.

Top: periodic.

(e) Number of Energy Groups: 2.

(3) Convergence Criteria

kogf difference = 1070,

keff bounds = 1073,

Sum of flux difference = 1073,
Periodic = 1077,

Maximum number of periodic iterations = 25.



b. Output Listing
PROB, NO, 1,01000+001 2DCANDID RT FULL CIRCLE 2, 2 GROUPS, 20X20 MESH PAGE NO. 2
REACTOR GEOMETRY

GEOMETRY LEFT RIGHT BOTTOM TOP
TYPE BOUND BOUNT BOUND BOUND
2D = RO 0,00004000 5,0000%001 0.0000+000 3.1416%300

REGION BOUNDARIES

REGION NO. LEFT BDRY. RIGHT BDRY, BOTTOM BDRY. TOP BDRY.
1 0,00004000 5,0000«001 0,0000+000 3,1416+00
PROB, NO, 1.01000+001 2DCANDID RT FULL CIRCLE 2, 2 GROUPS, 20X20 MESH PAGE NO. 3

MESH CEFINITION

CONSTANT INTERVAL PER REGION METWOD =~ X(R) DIRECTON

X(R) LEFT NO, MESH X(R) RIGHT
0,00004000 20 5.0000+001

IMAX = 20

XtR) PLUS DELTA X(R) FROM LEFT TO RIGHT OF REACTOR
MESH NO, i 2 3 4 L] 6 7 8 9 10
ABSCISSA 2.50004000 5,0000+000 7,5000+000 1,0000+001 1,2500+001 1,5000+001 1,7500+001 2,0002+001 2,2500+001 2,5000+001

MESH NO, 11 12 13 14 15 16 17 18 19 20
ABSCISSA 2.75006001 3,00004001 3,2500+001 3.5000+001 3,75004001 4.0000%001 4.25004001 4,50834001 4,7500+0.1 5,0000+001
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PROB, NO, 1.01000+001 2DCANDID RT FULL CIRCLE 2, 2 GROUPS, 20X20 MESH

MESH CEFINITION

CONSTANT INTERVAL PER REGION METHOD = Y(Z) DIRECTION

Y(Z) BOTTOM NO, MESH Y(2Z) ToP
0,00004000 20 3.1416+000
JHAX = 20
Y(Z) PLUS DELTA Y(Z) FRCM BOTTOM TO TOP OF REACTOR
Y(Z) MESH NO,.

i 2 3 4 5 6 7 8 9
ORDINATE 1,5708~001 3,1446-001 4,7124-001 6,2832-n01 7,8540-001 9,4248-001 1,0996+000 1,2566+00C 1,4137+000 1,57n8+000

Y(Z) MESH
ORDINATE

NO, 11 12 13 14

15 i6 17
1.72794000 4.8850+000 2,0420%000 2.4991+000 2,3562+000 2.5133+000 2.6704+000 2,8274+p

991

PAGE NO. 4

10

i8 19 20
0. 2.9845¢,.0 3,1416+000



PROB, NO,

1.010004001 2DCANDID RT FULL CIRCLE 2, 2 GROUPS, 20X20 MESH
REGION MAP

3?5 (REGIO: :gg:E:O?;Tgesu POINT)

IF N2 38 GARLGE R Eprlana8a) Sevap 11 12 13 14 1% 16 4T 48 19 20

L A L R R R R e R T R R LR R R 2 2 I
20: b o (o b el T TN Ak U TR CTEE Bl i S U TR W VSR . (St TR Sl a:
SRR Gl - KU R S e P R s B T (A R L R S T
15: 1R BRI LTt BEARRRTARRLNE SRR 1 ¢ % 9 ¢ 4 - a9 1:
17: ok il T i TRSRR R T AR TR TR W T TR SR L (A R (R SR 1:
153 it g DR RLT S U P g R b R R LSS R B R S LT o . A R E LR 1:
15y 4 e (R § IRIVANY fehed 2 L N R 1;
10: 1 it ) T8 TR B R I T T G G TR DR SR L T R ¢
183 oy 5 TR TR BTt ST TN T R TN SRR . O RS R | 1:
12« 1 1 L RFERRRATR LIRS Tewkd 2 A VAN I VTR (R A 1:
u: (L TR TR WA T U ST TR L R R VIt S (R LY TR 1:
10: 1R p i SR g te LS s 0 i “hnuig s Jae 1o glancdispfs Boredinadaget ::
9: 13 B 1F DAy 1SRO8 Tapbs 2 L F 34 ¥ %L %W 1:
a: T TRt T L L TR T i L S R i M A T - TRt R 1:
70 O RN P R R U S S L N T e TR (N NPT NS Uy [ RS (e | 1:
e: 18 =y SRR T NIRRTt age AR . . W ., J 4 4 4 @ 1:
s: Chle TLEsl t R SRS B LR i STV PR T R TR S LR o SRS 1:
0: L ETETE AN R SR S N I O T ORI R L SR S St
3: Lo TTRE L A e T R TR T T M (R T . TR S SR 1:
2: . I R SRR A ARl T T L e A g 1:
1: 1 1 : 1 1 3 1 1 1 1:

P e e e e L R e R AR R s 2 IS

1

2

3

4

5

6

7

8

9

10

i 12

R MESH POINTS

13

14

15 16

17

18

19

20

20
19
18
17
16
15
14
13
12
11
10

PAGE NO.

Z
MESH
POINTS
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PROB, NO, 1,01000+001 2DCANDID RTY FULL CIRCLE 2, 2 GROUPS, 20x20 MESH PAGE NO. 16
ITERATION HISTORY
ITERATION K=EFFECTIVE K=LOWER K=UPPER CRANGE IN PHI SIGMA ALPHA ERRLAM

wevew [9® 1 G= 1 TEST= J3,8949474-006 wwews
sewsw |3 1 G= 2 TESTz «9,B8656537-006 swews
1 1,05779704000 3.1892435-001 1,1759743+000 1,8323686-001 1,00000004000 1,0000200+0 8,5704997~001
4,610
varen I8 1 Gs= 1 TEST= 4,9665855-006 wwwss
weves |® 1 G= 2 TESYT= =1,2262625-005 ¢vexx

2 1,11458114000 6,1438095=001 1,1362174+000 1,2648776~001 1,0000000¢000 1,0000300+0C 5,2183643-001
wewwn [E 1 G= 1 TESY= 5,0932263~006 *wews
venew |= 1 G= 2 TESYs =41,2513913-005 wwoes

3 1,17012054000 7,4071431°001 1,10900724000 1,0301649-001 1,00000004000 45000020p%CcC. 3,6829291-0N1
vewwe |= 1 G= 1 TESY= 4,9614216~006 wewes
vewew |3 1 G= 2 TEST= =1,2162839-005 wwews

4 1,22288984000 B8,0331654-001 1,0892549+000 8,9050481-002 1,00000004000 1,0000:00%CC 2,8593831-001
seves | 1 G= 1 TESte 4,7283315-006 w#weww
vesnn |8 1 G= 2 TESY= =1,1576486~005 weenx

5 1,27196574000 B8,4026287+001 1,0764826+4000 7,8539607~002 1,00000004000 1,0008C00%CC 2,3621975-001
weven |n 1 Gs 1 TESTE 4,4505998=006 wvess
weneny |[= 1 G= 2 TESY= =1,0895356~005 #vess

6 1,3169289sp00 6,6473834=001 1,0668683+000 6,9835569=002 1,00000004000 4,0000000%C0  2,0213001-001
sensw |3 1 G= 1 TEST= 4,1542189-006 eveen
weves |= 1 Gs 2 TEST= -4,0185465-005 sswes ——

7 1,35767454000 8,8231791-001 1,0585935+000 6,2358116=002 1,00000004000 1,00080004000 1,7627562~001
wewnw |3 1°Gse 1 TESYs:1118529740=0068 wwews
wenen |8 1 G= 2 TESY= «9,4811885-008 wwews ]

8 1,¥9428314000 8.958p962-001 1.,0515231+000 5,5835605-002 1,00000004000 1.,0000500%00 1.5571352-001
tevne |3 1 6= 1 TESTs 3,5548205~006 ¢vews
weune |z 1 Gs 2 TEST= ~8,B012064-008 #weww ) ) e

9 1,42694064000 9.,06608%7=001 1,0454845+000 5,0107598~002 1,0000000¢000 4,0000C000%00C 1,3887591-001
seten [= 1 G= 4 TESY=z 3,26465%90-006 #*wee+

e @ 1 Gs 2 TEST= =8,1557400°006 ewews el ; o N

10 1,4558893¢000 9,1553015=001 1,0403151+000 4,5062839~002 1,00000004000 1,0000200+00:° 1,2478498-001
ow |® 1 Gs= 1 TESTs 2,9854823-006 ¢vews
*e |3 1 Ge 2 TESY= =7,5501389<006 s#veex %l i )

11 1,4813979+000 9.2308049=001 1,0358750+000 4,0615840«002 1,00000004000 1,0000200%00. 1.,1279453-001
“e |8 1 G= 1 TEST# 2,7191209-006 wwwws
*e |& 1 Ge 2 TESY=® «§,9885373°006 wweonn . — =

12 1,50374264000 9.2958969=001 1,03204754000 3,6696665-002 1,00000004000 1,0000300%00L 1,0245777=-001
TR 1 Gs 1 TEST® 2,4665394=006 evews
e [u 1 G= 2 TESYs =6,4655355-006 wweww = =, ‘

13 1,%2319606000 9.3528228-001 1,0287368+000 3,3245709=002 1,00000004000 4,0000000¢00: 9,3454519-002
e = 1 G= 1 TESYs 2,2282129=006 wvees
e |8 1 G= 2 TESYs =5,9884860-008 ewvwwx N X 5 -

14 1,54002024000 9,4031681=001 1,0258642+000 3,0210848=002 1,00000004000 1,0000500¢00. 8,5547547-002

re @ 1 Gs 4 TESTs 2,0041934~006 wwweex

891



(3]
e

.
e

‘e
e

(AL 22
(AL 2T

(A2 2]
Sevww

AL L1
AL L2

tehew
bahaw

AL L1
AL X1

tehwe
A AL 1]

tedhw

I
15
In
Is
16
ls
Is
17
1=
I
18
I=
1=
19
l=
Is
20
I=
1=

1 G= 2 TEST® «5,5478667-006 ¢vwws
1,55446244000 9,4480808=001 1,0233649+000
1 Ge= 1 TESTS 1,7942671~006 wwews
1 G= 2 TEST= =5,1479210006 evwes
1.5667531:000 9.4884330=001 1,0241855+000
Gs 1 TESTE 1,5942987-006 *rews
1 G= 2 TESY® =4,779447=006 vven+
1,5770801+000 9.52570p4=001 1.0192547+000
1 G= 1 TEST® 1,3779102=006 wwwws
1 G= 2 TEST® =4,4053236=006 evwer
1,5854442+4000 9,5657598+001 1,0173618+000
1 G= 1 TEST= 1,1078462-006 wewes
1 G= 2 TEST= =3,0807501~006 eveww
159161654000 9.6;45072-001 1,0152876+000
1 G' 1 TESYT= 7,2228931-007 #wees
1 2 TEST= =3,4337095"006 wweww
1-5950008*000 9.6844973=001 1.0127300%000
1 TEST= 1,2915234=007 eewws
1 Gl 2 TESTS «2,6016673 006 **ews
1.59429324000 9,7916873=001 1,0091217+000
1 G= 1 TEST= =3,6624147-007 #raes
1 G= 2 TEST= =9,4350389~007 #ewes
1.5877235+000 9,8852542-001 1,0040265+000
1 G= 1 TEST= =2,0664488-007 srwws
1 G= 2 TEST= =6,3037942=0(07 ¢#eexr
1,58103754000 9.8899382-001 1,0032507+000
1 G= 1 TESY= =2,4607971-007 wwwws
G= EST: =3,6473239=007 wwews
1.5742972.000 9 G9l3906-001 1,002685%+000
i G= 1 TEST= =2,0709990°007 wwews
1 Gs 2 TEST= =1,4476336-007 swwes
Ls 5675533.000 9.8987952=001 1.0022546+000
1 G= TESTZ® =1,7602156~007 *#wex
1, 5605647tOOD 9,9031894-001 1,0049117+000
1 G» 1 TESTS =1,4429702°007 w+ess
1 G= 2 TESTs 2,0693642-007 wwers
1,55423344000 9,9078427=001 1,0015637+000
1 G= 1 TESY> =1,0177041=007 wreew
1 Ge 2 TEST= 3,8679127=007 weews
1,54765884000 9.9131646=001 1,0041002+000
1 G= 2 TEST= 6,0440379=007 wwews
1.5411102+000 9,9199434-001 1,0003182+000
1 G= 1 TESYS 1,1480256=007 #vess
1 G= 2 TESYTs B8,9047853=007 w#wes
1,9345186+000 9,9299205+-001 9.9876411-001
1 G= 1 TEST® 3,5097719=007 wwewes
1 G= 2 TEST= 1,1691072=006 wewex
1,8277979+000 9,9436235=001 9,9618255-001

2,7545690=002

2:5606177=p0g2

2.6695502~002

3,1846270=002

4,4186528=002

7.2437320-002

1,2125279-001

9.7251767-003

9.,2%07707-003

8,8p30827~0p3

8,5562204~003
9,3188972-003

1,1680312-002

1.7323220~002
3.,1578584=002

6.3574260~002

6.2475266-003

1,0000000%000

9.1178142-9014

9,1178142-001

9,1178142-001

9,1178142-001

9.1178142=001

9,1178142~001

9.1178142-001

9,1178142-001

9.1178142-001

9.1178142~0014
9,1178142-001

9,1178142~0014

9.,1178142~-001

9,1178142-001

9.1178142-001

9,1178142-001

150000.00¢C¢C

1:0157792¢g

1+1541 44400

1,5103402+3¢C

2:3467783+¢:

4:5096667+(

9:6383.54+00

1,0000:00+%Cy

1,0000.0p0+C¢

1+0000.00*0 10

1+0157792+C"

1,1541 44+00

1,5103402+3

2.3467783+30

4,5096667+01L

9:6383.54+7°

1.0000.0c+C"

7.8556791-0n2

7.2342240-p02

6,6684649-0n2

6,0785866~002

5.3806868-0n2

4,428 292-0n2

2.9952941~-002

1,5501104-002

1.4256923~-002

1.3246089-pp2

1.2375033-00n2

1.1592723-0n2

1,0779456-002

9.7837851-0n3

8,3238335-0n3

5.772.605-0Nn3

1.82:1916-00n3
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i=
13

(2]
LA

e
1]

1 Ge 1 TEST=
1 Gs 2 TEST=
1,5213056+000 ¢
1 G® 1 TESTE
1 G= 2 TESTs
1,5150552+000 °
1 Gs 4 TEST=
1 Gs 2 TESTs
1,%090538+000 9
i Ge 1 TESTs
1 Gs 2 TESTs
1,5033056e000 9
1 G= 1 TEST*®

1 Gs= 2 TEST®

1,497812% 000 9.

1 6= 1
1 G=

TESY=
2 TEST=

1,49258164000 9,

1 G= 1 TESTs
1 G= 2 TEST=

1,4876287+000 9.,

i Ge
1 G=

1 TEST=
2 TESTs=

1,48299784000 9.

1 Ge 1 TESTs
1 6= 2 TEST=
1,4788019+000 9.
1 G» 4 TESYE
1 G= 2 TEST:

1:4751917000 9.

1 Gs= 1 TEST#®
1 G= 2 TEST=

1,4716917+000 9,

1 Gs= 1 TESTS
1 G= 2 TEST?

1.4683136¢000 9.

1 G= 1 TEST=
1 G= 2 TEST=

1046506840000 9.

1 6= 1 TEST=
1 Gs 2 TESY=
1,46194784000 9,
1 G= 1 TEST®
i G= 2 TESTs=

1,4589707+000 9,

1 G= 1 TESTs
1 G= 2 TESY=

1,45614424000 9.

3,2983030=007
1,1548473-006

LA L2 2
(1

94749352001 9,9646419-001

AL L 2
(AR 20

2,9907642-007
1,1301549-006

9500473001 9,9680128~001

2,7022270"007
1,1014467-006

(A2 22
LA A 2R

,9526337-001 9,9713409-001

2,4255110~007
1,0694544~006

(22T
bl A il

9551273001 9.9744169~001

2,1658184°007 eveww
1,0349413-006 wrews
957604%9=001 9,9772544-001
1,9240974-007 wwers
9.,9659158=007 wwwew
9601383=001 9,9797206<001
1,7154298-007 wwewe
9,5130827=007 wwees
9628711-001 9,9814323-001
1,5964565~007 wwews
8,9193418-007 erwen
96616992001 9,9821180~-001
1,7984257-007 wwwew
8,0066502-007 wwwww
9707527=001 9,9796801-001
2,7098508=007 weews
6,5333415-007 wewwn
9675750~001 9.9766290-001
2,5639420=007 wwews
$,4649021~007 ewwen
9698100001 9,9787431~001
2,3218809=007 eewww
6,3307789=007 wwwws
9728787001 9,9824292=001
2,0871494=007 wrewx
6,1722767=007 wewex
9752829=0p01 9.9883769~-001
1,8702781-007 wewes
5,9933745-007 #sees
9775777=001 9,9878729=001
1,6610670-007 #wwew
5,7868328~007 wwaws
9782933-001 9,9896819-001
1,4536613-007 eeons
5.,5300870=007 w#veew
97918%9=001 9.9904831-001

6,0309751-003

5,8041562-003

5,5723076.003

5,4264489-003

5,9359571m003

7,5392143=003

1,1597475=-002

2,3628934-002

6,7512637~002

3,1164338-003

3,0186846-003

2:9125716-003

2.,8484522-003

3,127%136-003

3,98704344003

6.1595312«003

9.1178142~-001

9,1178142~001

9,1178142-001

9.6005474-001

9.6005474=001

9.,6005474-001

9,6005474-001

9.6005474-0014

9.6005474-001

9,6005474=001

9.6005474-001

9.6005474-001

9,6005474-001

9,6005474-001

9,6005474-001

9.6005474-001

1,0000300+0¢

1.0000.00+CC

1,0000.00+0¢C

1,0166285+ ¢

1:1635981+¢

1.5522820+C¢C

2:5269601+0¢0

5:5388767+0¢C

1,7761322%°T1

1.0000.00+0.

1.0000.00+C3

1:0000.00%CC

150166285+

1,1635981+0¢

1.552282p+00

2.5269601+0¢C

1.7148403-003

1.7965441-00n3

1,8707129-003

1.9289601=-003

1,9649565-00n3

1.9582275-003

1.8561115-003

1,5948026-003

8,.9273452-004

9.054.141-004

8,933 610-004

9.85,5919~0n4

1.,0094074-003

1.,0295260~003

1,1388566-003

1,1297189-003
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.
e

e
e

AL LT

A2 217

A2 X T

A4 L1

LA ET ]

A2 LT

et

2241

rew e w

1 G= 1 TEST=
1 G= 2 TESTs
1,4534958+000 9,
1 Gs 1 TEST=
1 G= 2 TEST:
1,4511005+000 9.
1 G= 1 TEST=
1 G= 2 TEST=

1,44912334000 9,

1 G= 1 TEgY®

1 Gs= 2 TEST:
1.44720304000 9,
1 G= 1 TEST=
1 G= 2 TEST=

1,44535104000 9,

1 Gs 1 TEST=
1 Gs 2 TESTs

1:4435797«000 9.

1 G= 2 TEST=

1,4418647000 9,

1 Gs= 2 TEST=

1,4402361000 9,

1 G= 2 TESY=

1,4386921000 9.

1 G= 2 TESTs

1,43724934000 9,

i1 G= 2 TESYs

1:,4359500#000 9.

1 G= 2 TEST=
1,4348695¢000 9
1 G= 2 TEST=
1,43383344000 9
1 G= 2 TEST®
1.4328316+000 9
1 G= 2 TESTs
1+431867p#000 9
1 Gs® 2 TEST=
1.43094234000 °
1 G= 2 TEST=
1.4300593«000 9
1 G= 2 TEST=
1,4292220+000
1 Gs= 2 TESTs
1,#4284394«000 9
1 G= 2 TEST=
1442773444000 9
1 G= 2 TEST=
1,42714824000 9

19894757=001
.9915942=001
19922566=001
+9928922=0p1
,9931848=001
,9933993=001
9.9936740-001
.9940851-001
19947565001
,9947394-001

1,2609667-007 wrwws
5,1738016~007 w*wes
9804254=001 9,9899238-001
1,1518400°007 oweww
4,5840397-007 weers
9824663-0p01 9.9878003-001
1,4002626~007 wweww
3,3027618~007 wwewn
9826383-001 9,9869626-001
1,25197407007 ewwws
3,3871584~007 wweww
9843785-001 9,9884197-001
1,1508428-007 wrens
3,3073820~007 erwwx
9856829-001 9,9904635-001
1,0326175=007 ewwwxn
3,2313756-007 ewenx
9871256=0p1 9.992p912~001
3,1403354~007 *wewx
9875366-001 9,9934651-001
3,0370848=007 wvews
9879281-001 9,9944523-001
2,9055263-007 #rews
9884295-001 9,9948735=001
2,7097212-007 ##ww«
98941798~001 9.9945356~001
2,3888379-007 wwews
9904036~0p1 9.,9933286-001
1,9430126<007 evawe
9.9928779~001
1.,7407274=007 *wous
9.9936805+001
1,7288494=007 #vows
9.9947919~001
1,7081766=007 swees
9,9956826~001
1,6625063=007 ¢rews
9.9964360=001
1,6089598-007 w*vews
9,996977p-001
1,5405112~-007 #wews
9.9972079-001
1,4381430~007 wvews
9,9970239-001
1.2709097-007 wvews
9.9963662-001
1.0421036~007 #*veww
9.,9961585~001

1,2617995=002

3,6262501-002

1,6376998-003

1,5893366~003

1,5326160-003

1.4981770~003
1,6440615-003
2.0947541-003
3,2335267=003
6.6141463~003
1.8992879~=002
8,7551752-004
8,3856759-004
8.10777p5-004
7.9382358-004
8,7146p62=004
1,1107598-003
1,7155489=003
3.5125605-003
1.0109801=002

4,6918406-004

9,6005474-004

9.6005474-001

9.6005474-001

9.,6005474-001

9.6005474~0014

9.6005474-001
9.6005474-001
9.6005474-001
9,6005474-004
9.6005474~-001
9.6005474=-001
9.6005474=001
9.6005474-001
9.6005474=001
946005474-004
9.6005474-00n1
9.6005474=0p1
9.6005474-001
9,6005474~-0014
9,6005474-001

9.6005474-004

5,538B8767+50

1.776%422+(1

1,0000200+0¢C

1.0000200+%0¢C

1,0000300+C0y

1.0166285+(¢
1.1635981+3¢
1:5522820+3¢
2.5269601+0°
5,5388767+0C
1,776%422+ 1
1,0008300+35C
1.0000.00%0C
100000:00%C¢
100166285+,
1+1635984 4+
1.552282¢+ ¢
2.5269601+0¢
5,5388767+CL
1,7761422+,:1

1,00008200+C

9.4983671-0Nn4

5,334 _601-004

4,3262463-004

4,0411700~-004

4,7805130-004

4,9655714-00n4
5,9285248-0N4
6.5242476=-0N4
6,444 .345-0N4
5.3558621-0N4
2,925 .192-0n4
3.4021826-004
2.0863004=004
2.5353144-0n4
2.79.4387~g0n4
3.251186%9-pn4
3.,5776588-gn4
3.5339731~004
2.9387184-004
1.6096745-00n4

1.419 _920-~0n4
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109
110
111
112
113
114
115
116

1.4265857+000
1.4260420+000
1,42551844000
1,42501654000
1,42453734000
1.,4240829+000
1,42365824000
1,42327594000
1,4229572+000
1,42265254000
1.42235774000
1.4220737+000
1.42180164000
1,42154184000
1,42129544000
1,42106524000
1,42085804000
1,42068364000
1,4205186+000
1.,42035894000
1.,4202050000
1,4200576000
1,4199168+000
1,4197833+000
1,4196586+000
1.,4195463+000
1,41945284000
1,41936334000
1,4192767+000
1.41919334000
1,4191134000
141903724000
1,418965%9+000
1,41890644000
1,41884874000
1,41879314000
1,4187398.000
1,41868%90.000
1,41864094000
1,41859944000
1,4185595.000
1,4185213+000
1,416848484000
1,4184502.000
1,4184176000
1,4183905+000
1,41836442000
1,41833952000

9.9954243=001
9.9957562~001
9,9961451-001
9,9962817=0p1
9,9963992-001
9,9965504=001
9,9967757+001
9,9971469-001
9,9967343=001
9,9974973=001
9.,9976959=0p1
9,9979118=0p1
9,9979782-001
9,9980420=001
9,9981256=001
9,9982453=001
9.,9984517=001
9,9967709=001
9.9986026~001
9,9987423=001
9,9988567-001
9.,9989036-001
9,9989379~001
9.9989823=001
9,9990493-001
9,9991581-001
9,9974712=001
9,9992270=001
9,9993186=001
9,9993703=001
9,9994042-001
9,9994259=001
9,9994592-001
9,9993867=001
9,9995564%001
9,9995%902=001
9,9996023-001
9,9996158=001
9,9996353001
9,9996564=001
9,9997007=001
9,9997082=001
9.,9997187-001
9,9997299=001
9,9997468-001
9.,9997379~=001
9,9998082-001
9,9998105-001

9,9965633~001
9,9971707-001
9,9976569-001
9,9981247-001
9.9983623-001
9,9984886~001
9,9983923-001
9,9980258-001
9.9981528-001
9,9981805-001
9,9984642-001
9,9987288-001
9,9989523-001
9,9991123-001
9,9991802-001
9,9991248-001
9.,9989284~001
9,9993249~001
9.,9989903-001
9,9991684~001
9,9993118-001
9.9994539-~001
9,9995203~001
9,9995564-001
9.,9995283-001
9.,9994376=001
1,0000429+000
9.9995905-001
9,9995486~001
9.9996265-001
9,9996944-0p1
9,9997211-001
9,9996987-001
9,9996776~001
9,9996343-001
9,9996956-001
9,9997552-001
9,9998027-001
9,9998108-001
9,9997591-001
9,99978p2-001
9,9998242-001
9,9998651-001
9,9998951-001
9.9998962-001
9.9998555-001
9.,9998525-001
9.9998824-001

4.4974496-004
4,3473920~004
4,2567035-004
4,6729309-004
5,9562812-004
9.2000923~004
1,8841731.003
5,42602p03-003
2.5356379-004
2,4204831-004
2,3416698-004
2,2931768-004
2,5169974-004
3,2083415-004
4,9554595.004
1,0152584+003
2,9237914=003
1,3879969-004
1.3056352-004
1.2641867=004
1,2381980=004
1.,3586878-004
1,7322225+-004
2.6761273=004
5,4823954+=004
1,5800426=003
7,4036345-005
7,0718834=005
6,8397847=005
6,8384810-005
8,9779939=005
1,7914929-004
7,3730196-004
4,7009896=005
4,5593970=005
4,3898106-005
4,4975925.005
7,7370678-005
3,6478240-004
3,2761109-005
3.1516602~005
3,0200335-005
3,0821755=005
5,2808395-005
2,4711880~004
2,1417564-005
2,0604513=005
1,9754603~005

9,6005474-004
9.6005474~-001
9,6005474-001
9,6005474~001
9,6005474-001
9,6005474-001
9,6005474-001
9.6005474-0n1
9.6005474-001
9,6005474~001
9.6005474-001
9.6005474~-001
9,6005474-001
9,6005474-001
9,6005474-001
9,6005474-001
9,6005474-001
9,6005474~001
9,6005474~001
9.6005474-0014
9,6005474-001
9.6005474-001
9.,6005474-001
9,6005474-001
9.6005474~004
9,6005474-001
9,6005474-001
9,6005474=0014
9,6005474-004
9,6005474-001
9.6005474-001
9.6005474-001
9,6005474-001
9,6005474-004
9,6005474-001
9,6005474-001
9,6005474~-001
9,6005474-001
9,6005474-001
9,6005474-001
9,6005474-001
9,6005474-001
9,6005474-001
9,6005474-001
9.6005474-001
9.,6005474-001
9.6005474-001
9.6005474-001

1.0008.00+C
150000.00+.
1, 0166265‘ Al
171635981+ (
1,552282¢p+ ¢
275269601400
5,5388767+C1
1,7761422+0 (1
150000 007
1,0000200+C.
150000.00*0¢C
1,0166285+7¢
1.1635981+07
1,552282p+( ¢
2,5269601+C0
5,5388767+00
177761422+ (01
1,0008.00*CC
150000.00+cCC
1°0000.00%°¢C
170166285+
1.1635981+(0
1:552282¢0+( ¢
2,5269601+C¢C
5,5388767+00
137761422+ (1
1.0000200*0¢C
1.0000_.00*5L
1,0000_00+C0
150379257+0¢
15421%1844+00
2,9737645+0¢ .
153074430+ 001
1.0000:600*CC
150000200+ CC
150000.00¢0¢
1,0687317+00
1.923178445¢
9,5917 65+0°
1.0000200%79
1,0000500+ .0
1700000002,
1,0687337+0¢
1,9231781+0¢
9,5917065+0_
1,0008:0p+7¢C
1,0000200+°¢C
17;0000000+0C

1.1389966~-004
1.4145524-004
1.5117916-00n4
1,843 589-0n4
1,9631525-004
1,9381179-0n4
1.,6165474-00n4
8,7891880-0n5
1,4184861-0n4
6,8317400-0n5
7,6829776-0n5
8,1697915-0n5
9,7403637-005
1,0703165-0n4
1,0546207-00n4
8,7855850-005
4,767.372-005
2,554 _883-0n4
3.8769154-0n5
4,26.9419-005
4,5513938=-0Nn5
5.5025317-005
5.8235921-0n5
5.,74(7509=-005
4,7895883-0n5
2.7951421-005
2.9574678-00n4
3,6353347~005
2,2995140~005
2,5626010-005
2,9021321-005
2.952 845-0n5
2.3643079-005
2.9089570-005
7,7892182-006
1,0541757-0n5
1,5283687-005
1,8686842.0n5
1,7543658-00n5
1,0275209-005
7.9524470-006
1,1593773-005
1,4631369-005
1.6523045-005
1,4936813-005
1.1756201~-005
4,7339126-0n6
7.1935501-006
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117 1,41831564000 9,9998169-001
118 1,4182929.000 9,9998232-001
119 1,41827264000 9,.9998459-001
120 1,4182532+000 9,9998496-001
121 1,418234B4000 9,9998552-001
122 1,41821734000 9,9998615-001
123 1,4182007+000 9.,9998673=001
124 1,41818644000 9.9998879-001
125 1,4181727+000 9.9998930-001
126 1,4181597«000 9.9998960-001
127 1,4181473+4000 9.9999000=001
128 1,4181357+000 9.9999048-0n1
129 1.4181258¢000 9.9999225-001
130 1,4181163+000 9.9999246+001
131 1,4181073+000 9.9999271=001
132 1.4180988+000 9.9999299-001
133 1.4180907+000 9.9999333-001
134 1,4180839+000 9,9999289-001
135 1,4180774+000 9.9999471~0p1
136 1.,4180712+000 9,9999496-001
137 1,4180454+000 9.,9999516=001
138 1,4180599+000 9.9999545-001
139 1,41805534000 9.9999393=001
140 1,4180508+000 9.9999616-001
141 1,4180466+000 9.9999639=001
142 1,4180427+000 9.9999668-001
143 1,4180389+000 9.9999682=001
144 1,418(0357+4000 9.9999738-0p1
145 1.,41803284000 9.9999754-001
146 1.4180299+000 9,9999762-001
147 1,4180272000 9.9999770-001
148 1,41802474000 9.9999777-001
149 1,4180226+000 9.9999688-001
150 1.,418p0205+000 9,9999794~001
151 1,4180186+4000 9.99996837-001
152 1,418p0168000 9.9999846-001
153 1.418p151+000 9.9999852~001
154 1,4180137«000 9.9999759=001
155 1.,4180123«000 9.9999872-001
1%6 1,41801104000 9.99996887-001
157 1,4180098+000 9,9999896~001
158 1.,4180087«000 9.9999%00-001
159 1,4180077+000 9.9999886~001
1 G=1 J®1 FLUX= 1,6813363-002

2 G=1 Jel FLUXz 1.6691894-002

3 G=1 JF1 FLUX= 1,6450294-002

4 Gel J=1 FLUX= 1,6091181-002

9.9999101-001
9,9999288~001
9.9999103-001
9.9999219-001
9.9999446-001
9.9999604-001
9.9999699-001
9,9999443-001
9.9999515-001
9,9999660-001
9.9999770~001
9.9999836~001
9.9999633~001
9.9999690~001
9,9999791-001
9.9999867-001
9.9999911~001
9,9999785-001
9.,99998p01-001
9.,9999871-001
9.9999922-001
9.9999952~-001
9.9999950-001
9,9999873-001
9.9999920-001
9.9999955-001
9,99999742001
9.,9999900-001
9.9999918-001
9.,9999951-001
9.9999974-001
9,9999987~001
9.9999955-001
9.9999946-001
9.9999970-001
9.9999985-001
9.9999994~001
9.9999978-001
9.,9999965-001
9.,9999981~001
9.9999992~001
9.9999997-001
9.,9999971-001

2,1964572~005
9,95/4750-005
1,6042433-005
1,5347305=005
1,4625305-005
1,6152955-005
7,2808889-005
1,1373005=005
1,0843978=005
1,0333076-005
1.1413483-005
5.1292011-005
7.8773123=006
7.5251852=006
7.1599257-006
7.8978028-006
3.5478085-005
5,4207764-006
5,1744791-006
4,9092900-006
5.,4187060~006
2.4171238-005
3.7037964-006
3.5490765-006
3,3622529-006
3.6813238-006
1,6542171-005
2.5288873-006
2.36881211=006
2.2751716=006
2.4843960-006
1,1175483-005
1.7027758=006
1,6516429+006
1,5263562-006
1.6858843=006
7.5804368-006
1,1316722=006
1.0867702~006
1,0284952-006
1.1305025-006
5.0860235=006
7.6758066~007

9.6005474-001
9.6005474-001
9.6005474~001
9.6005474-001
9.6005474-001
9.6005474-001
9.6005474-0C1
9.6005474-0014
9,6005474-001
9.6005474-001
9.6005474~-001
9.6005474~001
9.6005474-001
9.,6005474~001
9.,6005474-0014
9,6005474-001
9.6005474-001
9.6005474-00n1
9.6005474-001
9.6005474-001
9.6005474-001
9.6005474-001
9.6005474-001
9.6005474-001
9,6005474-0014
9,6005474-001
9.6005474-001
9.6005474-00n1
9.6005474~001
9.6005474-001
9.6005474~-001
9,6005474~001
9.6005474-001
9.6005474-0014
9.6005474-001
9.6005474-0C1
9.6005474-001
9.6005474-001
9.6005474-0C1
9.6005474~001
9.6005474-001
9.6005474~001
9.6005474-001

1:,1635981+0 0
5.538B767+0C
1.00008200+0¢
1,0008.00+C¢
1,0000200+0¢C
1,1635981+0
5,5388767+(¢
1.0000.00+_:
1.0000.00%0¢
1.0000.00%C¢
1.,1635981+0¢
5.,5388767+5(
1.0000_0p+C¢
1.0000.0p% ¢
1,000020p+:¢
151635981+ .¢
5.5388767+7_
150000.00¢ 21
1°0000_00+.:
1:0000_.0pe*_.
1:1635981+
5.5388767+0¢
1.0000_00+: .
1,0000.00+35¢
10000 _00+:

1.1635981+

5.5388767+1_
1:0000.00%2¢
1.0000.00+.°
1.0000200+:
1.,1635981+_
5.5388767+.
1,0000200¢
1°0000.0(0+_
1.0000.00%:.
1:1635981+ ..
5.5388767+:,
1.0000200%:

1,0008200+%7 .
1.0000.00+

1.1635981+:

5.5388767+3
1.0000.00%+C

9.3244162-006
1,0563177-005
6,4377818-006
7.2275579-006
8,9381501-0n6
9.8915480-006
1.0256583-005
5.6473655-006
5.8592850-0Nn6
7.00L7663-006
7.7010482-006
7.8834710-006
4,0813320=-006
4,4341868-006
5.1935640-006
5.,6725985-0n6
5.7819707-0n6
4,96.1949~-006
3.3,82470~-006
3.7457066-006
4.0649320-006
4.0666491-006
5.5688433-0n6
2.5723857-00n6
2.8082286-006
2.867.765-0n6
2.9219664-006
1.6185222-00n6
1.6382837-0n6
1.883 178-0n6
2.0426087-0n6
2.1034066-006
2.6763300-006
1.5244877-006
1.3337412-0n6
1.3963581-0n6
1.4198595-00n6
2.1856104-0n6
9.3577546-0n7
9.4161078=-0n7
9.5956784~-0n7
9.6963777-007
8.5154898-0n7
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G=1 J=i FLUX= 2,7572525=003
G=1 J=s1 FLUX= 1,6227221-003
Is 20 G=1 J®1 FLUX= 5,2507853-004

= 5 Gs1 J=®i FLUX= 1,5618439=002
I= 6 G=1 J=1 FLUX= 1,5037175-002
I= 7 Gs1 Jml FLUX=z 1,4353654-002
I= 8 G=1 J=1 FLUX= 1,3575229-002
= 9 Gel J®i FLUX= 1,2710249-002
1= 10 G=1 Jmil FLUX=z 1,1767960-002
1= 11 G=1 J=1 FLUXs 1,0758395~002
I= 12 G=1 J=1 FLUX= 9,6922528-003
1 13 Gel J=i FLUXz 8,5807714<003
Is 14 Gel Jei FLUXz 7,4355953=003
l= 15 G=1 J=1 FLUX= 6,2686366=003
Is 16 G=1 J®1 FLUX= 5,0919350=003
1= 17 G=1 J=i FLUX=z 3,9175166-003

18

19

CANDID2D MAS COPIED FLUX FROM LUN 42 ONTO LUN 48
IMAXIN= 20 JMAXIN®= 20 IMAXOUT= 20 JMAXOUT= 20

I= 1 G=1 J=1 FLUXs 3,5355339=002
is 2 G=1 Jsi FLUXz 3,5355339-002
Is 3°Gel J=i FLUX= 3,5355339+002
I= 4 Ge1 J=i FLUX= 3,5355330-002
I= 5 Gel J=i FLUX= 3,5355339=002
I= 6 Gei J=i FLUXz 3,5355339=002
I= 7 Gei J=1 FLUX= 3,5355339=002
Is 8 G=1 Jsi FLUX= 3,5355339-002
1= 9 G=i J=i FLUX= 3,5355339-002

Is 10 G=1 J=1 FLUX= 3,5355339-002
1= 41 G=1 Je®i FLUXz 3,5355339=002
1= 12 Gel J=1 FLUX= 3,5355339=002
I= 13 G=1 Jel FLUX= 3,5355339-002
Is 44 G=1 Je=i FLUX= 3,5355339-002
i= 15 G=1 Jel FLUX= 3,5355339=002
e 16 G=1 Je=1 FLUX=z 3,5355339-002
{= 17 Gel Je1 FLUX= 3,5355339-002
I= 18 Gs1 Jel FLUX= 3,535%339=002
I= 19 G=1 J®1 FLUX=z 3,5355330=002
I= 20 Gel Jsi FLUXs 3,5355339.002

CANDID2D HAS COPIED FLUX FROM LUN 49 ONTO LUN 48
IMAXIN= 20 JMAXIN= 20 IMAXOUT= 20 JMAXOUT= 20
CANDID2D 1S PREPARING X SECTIONS ONLY ON LUN 48
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PROB, NO. 1.01000+001 2DCANDID RT FULL CIRCLE 2, 2 GROUPS, 20X20 MESH PAGE NO. 57

FLUXES IN CHANNEL NO, 1 ARE
IESH GROUP 1 GRQUP 2 ZMESH
1 1,68134=002 7.94191=002 1

1,68134-002 7.,94191-002
3 1,68134=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 1,68134e002 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 2DCANDID RT FULL CIRCLE 2, 2 GROUPS, 20x20 MESH PAGE NO, 26
FLUXES IN CHANNEL NO, 10 ARE
IMESH GROUP 25 GROUP 2 ZMESH
1 1,17680=002 5.55869-002 1
2 1,17680=002 5,55869~-002 2
3 1,17680=002 5,55869+-002 3
B 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 9
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 1,17679"002 5.55869=002 19
16 1.17680=002 5,55869-002 16
17 1,17680"002 5,55869=002 A7
18 1,17680=-002 5,55869=002 18
19 1,17680~002 5,55869-002 19
20 1,17680=002 5.55869~002 20
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PROB, NO, 1.01000+001

ZMESH GROUP 4
i 5,25079=004
2 5,25078=004
3 5,25078=004
4 5,25078=004
5 5,25078=004
é 5,25078=004
7 5,25078=004
8 5,25078=004
(] 5,25078=004

10 5,25078«004
11 5,25078=004
12 5,25078=004
13 5,25078«004
14 5,25078=004
15 5,25078=004
16 5,25078=004
17 5,25078=004
18 5,25078=004
19 5,25078=004
20 5,25079=004

GROUP 2
2.48025~003
2,48025-003
2,48025-003
2,48025-003
2,48025-003
2.48025-003
2,48025-003
2,48025~003
2,48025-003
2,48025-003
2,48025-003
2,48025-003
2,48025-003
2,48025-003
2,48025-003
2,48025-003
2,48025-003
2,48025-003
2,48025-003
2,48025-003

FLUX NORMALIZATION FACTOR IS

2DCANDID RT FULL CIRCLE 2,

FLUXES IN CHANNEL NO,
ZMESH

5.84356-001

2 GROUPS,
20 ARE

20X20 MESH

PAGE NO.

36
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7. Sample Problem 7

a. Description

(1)

(2)

Problem Type

Real k¢ calculation
Configuration

Same as Sample Problem 6

Convergence Criteria

keff difference = 1078

keff bounds = 1073

Sum of flux difference = 105,
Periodic = 107%

Maximum number of periodic iterations



b. Output Listing

PROB, NO, 1,020004001 2DCANDID RT FULL CIRCLE 1, 2 GROUPS, 20X20 MESH PAGE NO, 16
ITERATION HISTORY ’ o e o :
ITERATION KeEFFECTIVE K=LOWER K=UPPER CHANGE IN PWI SIGMA ALPHA ERRLAM
weves |» 1 Ge= 1 TEST® 7,8223789=004 wwwww
vewep [n 1 Gs 2 TEST® %1,7901878e0(03 wweww
vevep [z 2 G» 1 TEST® 2.,5252598w004 wwww#
wewwp |3 2 G= 2 TESTS ©5,9478709=004 wwwew
vevsw [n 3 Gw 2 TEST® w4,5022675=004 wweww S S e
1 1,05720934000 3,1892435%001 1,1759743+000 1,8283174=001 1,000000C%00 1,0000000«000 8,5704996-001
3,485
weven |= 1 G= 1 TEST® 1,1518030w003 eewew
wenwy [n 1 Gs 2 TESTs #2,5637990+003 wwwnw
wevwn |2 2 G= 1 TESTe 2,71438(03=004 wwwew
tuvew = 2 Gs 2 TEST3 w6,2448533=004 wwwnw - - s = L . - i - -
weese 3 3 G= 2 TEST® =4.4340434=004 wwownw
2 1,1133531000 6,1443016-001 1,1362627+000 1,2587037,001 4,0000000%000 1,0000000+000 B,2183255-004
wesen |3 1 Gs= 1 TESTs 1,2848729-003 wewew
wewse s 1 Gs 2 TESTs +2,8392027=003 wwewx
watep |m 2 G 1 TESTe 2,7117629=004 wwexw
eewew |8 2 Ge 2 TEST® 26.,19434(03w004 wtenw A _ B N . S e Y
LELET N T 3 Gs 2 TEST3 #4,35751(4w004 wuenw
3 1,1683575¢000 7,40819007001 1,1090855¢000 1,0246606%001 4,0000000%000 1.,0000000-000 S.682664%9=004
teeey |u 1 Gs 1 TEST® 4,3087079«003 wwews
wevvy [z "1 Gw 2 TESTs »2,B826B84Bw0(03 wweew
vevey & 2 G= 1 TESTs 2,6284164~004 wweww
sevey |s 2 Gm 2 TEST® 85,9816032n004 weexw - - e
wesaw = 3 Gs 2 TEST® =24,2760969=004 wwens
1,22071464000 @,0346143-004 1,0893509+000 B,8634227¢002 4,0000000%000 1,00000004«000 2,8588947=00%
eedeyn | 1 Gw» 1 TEST®  1,2762726=003 wwsww
wewew [= 1 Gs 2 TESTS® =2,R183229e0(03 wwwuw
vy |m 2 Ge 1 TESTs 2,5051635=004 wwoww
wese |m 2 Gs 2 TEST® =5,6896800%004 wewsw L =
*wue [a 3 Ge 2 TESTS =1,1926783=004 wewnw
5 1,26948854000 8,4043239°001 1,07840454000 7.8258799s002 1,00000004000 1:006000004000 2,3797212=00%
wesy [u 1 G= 1 TESTs 1,2203436w003 wewww
evew Iw i G= 2 TESTe #2,6067430e003 weenvw
weay = 2 Gs 1 TESTa 2,3609236=004 wevwv
sewn [u 2 Ge 2 TESTy #5,3606527=004 wewnw
even [» 3 Gs 2 TESTe 21,108891(n004 wwonrw
6 1,31424994000 8,6491673°001 1,0696473+000 6,96665959002 1,0000000%000 1.0000000¢000 2,0473057=0041
sren |n 1 Gs 1 TESTe 4,1517114#003 wewew
vy [w 1 G» 2 TEST® =2,5518961+003 wewsev
etny [n 2 Gw 1 TEST® 2,2068230s004 wwwee
srew |2 2 Gs 2 TESTe =5,0167092«004 wwenw
LU ] 3 Gs 2 TESTe w4,0306800w004 wewnw
7 1,3548767000 8,82501717001 1,0616311%000 6,2284657w002 1,0000000%000 1,00000004000 R,7912934=p04
seap |n 1 Gs 1 TEST® 1.07714540003 ewsew
wwey = 1 Ge 2 TEST® 22,3963335e003 wewun
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AL § 2 G= 1 TESTS 2.,0495918=N04 wwwnw

tvwe |a 2 Gw 2 TEST® =4,6800188~004 #wews
8 1,3914345¢000 8,9599167~001 1,0545237+000 5.5838204n002 4,0000000%000 1.,0000000%000 $,5853201=001

rewe |z 1 Gw 1 TEST3 1.0005196+003 wweww

reee |3 1 G= 2 TEST® 92,2399842+003 swenw

eex [m 2 G= 1 TEST® 1.8931621w004 weenr

swey [w 2 Gs 2 TEST# 24,3538648+004 wwwws
9 1,42409354000 9,0678371-001 1,0483359+000 5,0168725#002 4,0000000%000 1,0000000+000 1,4155216=001

#wwpy |= 1 Gs 1 TEST® 9.2407921»004 wewew

wwew [z 1 G= 2 TEST® w2,0873468~003 wewwn

wren |3 2 Gs 1 TEST® 1.7402150+004 wwwat

w“hwy = 2 G= 2 TEST2 =4,0431100~N04 wwvew
10 1,4530907¢000 9,1569500=001 1,0429684+000 4,5169742m002 1,00000004000 1,0000000+000 1,2727339=004
wwws |3 1 G= 1 TEST3 8,4924200wn04 wwwns
swven |z 1 Gs 2 TEST# =1,9411309«003 wwewx
wavee = 2 G» 1 TEST$ 1,5851945-004 »wvww
werwe [z 2 Ge 2 TEST# %3,7510155=004 wewaw
11 1,4786775+000 ©,2323223=004 1,0383140+000 4,0754857#002 1,0000000000 1,00000004000 1,1508481=001

setap = 1 G= 1 TESTs 7.7550220w004 swes+

wewsy |a 1 Gs 2 TEST2 #4,8030679=003 wwwns
wewep |z 2 Gs 1 TEST3 1.,4484497-004 wwsnx
serey |z 2 Gw= 2 TEST® %3,4778726=004 #weewx

12 1,5011280000 9,2972721+001 1,03427664000 3,68648R6w002 1,0000000%000 1,00000004000 %,0454936»004
wevey |m 1 G= 1 TESTE® 7.0653759=004 wwens
i 1 Gs 2 TEST3 24,6737403=003 swwuw
weven |s 2 G= 1 TEST® 1,3129008=004 swwws
vewan [= 2 Ge 2 TEST® 23,2247858+004 swwa+
13 1,52070204000 9,3540440=001 1,0307640%000 3,3430397=002 1,0000000%000 1,06000004000 9,5359912=002
we#ww [= 1 G= 1 TEST#® 6.4050797+004 wwwan"

sovew |= 1 Gs 2 TEST® =1,5535850=003 wwwoww
weren = 2 G= 1 TEST2 1,1879379=N04 wewar
vwkew [z 2 Gs 2 TEST® =2,989616R=n04 wwwww

14 1,85376618+000 9,4042365-001 1,0277033+000 3,0409942s002 4,0000000%000 1,00000004000 &,7279626=002
eewny |z 1 G= 1 TEST2 5,7854615=004 wwhex —

wwwap |3 1 G= 2 TEST# 21,4422112+003 #ewew
wewww |um 2 Ge 1 TEST# 1,0700701=004 wwees
wewwy |= 2 G= 2 TESTz =2,7751538«n04 #wwww

15 1,5522494+000 9,4489979-001 1,0250240%000 2,7753551%002 1,0000000%000 1,0000000%000 B,0124196+002
wakwy = 1 G= 1 TEST® 5,2037209=004 #wews
vewsw =z 1 G= 2 TEST® »1,3399796=003 weews
wewwe (w2 G 2 TEST® 92,5791474=004 wwswe

16 1,5646895+000 9,4891995-001 1,02268214000 2:5821855002 9,1264730°001 1,0157944%000 7,3762138.002
weaen [s i G= 1 TEST2 4.,6480772-004 wwess
weeaw |z 1 G= 2 TEST# =1,2451247+003 weenw
esvey |z 2 G= 2 TESTs #2,3981587=004 wwews

17 1,5751703+000 9,5262728=001 1,0206012+000 2,69426412002 9,1264730%001 1.15427344000 6,7973898=002
wewew |= 1 Ge 1 TESTs 4.,0477779«004 wwwws
weraw |2 1 G= 2 TESTs #1,1478766=003 #wwnx
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erene |n 2 G= 2 TESTs® 22,24459814004 s#wwww
18 1,5836799+000 9,5660889=001 1,01855004000 3:2166642%002 09,1264730%001 1,5110725+000 6,1941075=002
wevey |3 1 G= 1 TEST® 3,2968317=004 wwews
ewewy |u 1 G= 2 TESTs #1,0361908=003 wwwww R ——
swvvy |u 2 G= 2 TEST® 22,0046139+004 wewnw
19 1,5899962+000 9,6151950°001 1,0162867+000 4.,4688758m002 ©0,1264730%001 2,3497836+000 5,4767198«002
wetey |= 1 G= 1 TEST3 2,2192633w004 wesww
ewwey |n 1 Gs 2 TESTs #8,9070944=004 wwwew
wewwy [z 2 G= 2 TEST® =4,7287618a004 #enww
20 1,59350804000 9,6848229-001 1,0134816+000 7.3372137=002 ©9,1264730e004 4,5247475+000 &,4999282»002
seven [m 1 Gs 2 TESTS® m6,7471235w0(4 wntnw
wowwy |um 2 Gm 2 TEST® #1,2489181=004 wwenw
21 1,5929066#%000 9,7582942+004 1,0096231%000 1,2312748w004 9,1264730e001 9.7180260+000 [,3793709»=002
wewwy |= 1 Gs 1 TEST® 2,2878701=004 wwwws
tenes |z i G= 2 TEST3 =2,0985024n004 #wsww
P - 22 1,5863823¢000 9,5378957-004 1,0206593+000 9,85553452003 9,1264730w001 1,00000004000 6,6869731=002
vetey |m 1 G= 2 TEST3 w2,4645124=0(04 wwenw
23 1,57985464000 ©,8218288-(001 1,0032082%000 9,2482908=003 0,1264730°001 1.0000000¢000 2,1025347«002
weney |[u 1 Gs= 2 TESTs w1,1621131w004 sweww
24 1,57325034000 9,8951045=001 1,0024887+000 8,7673948s003 9,1264730=001 1,00000004000 4,2978542=002
25 1,56667354000 ©,8994324=001 4,00190574000 8,51132252003 9,1264730°001 1,0157944e000 1,1962474+002
26 1,5601267+000 9,9037549°001 1,00416986+000 9,2536641%003 ©9,426473p=001 1,1542734000 #,1323372.002
27 1,55366854000 9,9083309=004 1,0015613+4000 1,1589469002 9,1264730#001 1,5110725+000 1,0728165=002
28 1,5472505+000 ©,9435633=001 1,00105884000 1,7176642=002 ©9,1264730w001 2,34978364000 P,7024855s003
wevep [= 1 Gs= 2 TESTS 1,3569644e004 wewww
29 1,54081564000 9,9202445-001 1,0006403+000 3,1370929%002 ©9,1264730%001 4,5247475+000 8,6158827=003
wewey |u 1 G= 2 TEST® 2,0408044<004 wwews
30 1.,5343526#000 9,9074816°001 1,00036354000 6:3286102=002 9,1264730°001 $.7180260%000 9,6153242=003
soven [u 1 Gs 1 TEST# 1,6569548=004 wewws
wowwy |m 1 Gm 2 TEST® 3,7059514%004 wewes ) . ey
31 1,8277659+000 9,5963826=(01 1,0431383+000 6,46887462003 0,12647300001 1,0000000%000 B,3499986w002
aevey [= 1 Ge 1 TESTs 1,4179050e004 wwenw
tevey |3 i Gs 2 TEST® 1,8569717=004 wesse
32 1,5214871¢000 9,8448256=001 1,0072321+000 5,91708242003 0,1264730%001 1,00000004000 242749583002
tavse |3 1 Ge 2 TESTs 3,0130014e004 wwonw
33 1,51328304000 9,9280266=001 9,9864103%004 5,77387442003 9,1264730%001 1,0000000%000 9,8383679«003
LT 1 G= 2 TESTe 2,8335859a004 wwwer
34 1,50933124000 ©,9515667°004 9,9788370e004 5:5367083»003 ©,12647307001 1,0000000=000 2,7270293=003
Lawap = 1 Ge 2 TESTy 2,7137824«004 #wwne
1 35 1,5036452¢000 ©,9544044°001 9,9806475e00L 5,3778854m003 9,5900781%001 1,0166101¢000 2,6243043=003
twen |n 1 G= 2 TEST® 2,5722116=004 wewnw
36 1,49822024000 9,9577142=001 9,9844204%001 5,87595096%003 9,5900781%001 1,16339064000 2,6706107=003
thwp [ 1 Gm 2 TESTe 2,4791020m004 wewevw
37 1,4930489+000 9,9602559=004 9,98777342004 7,4643647=003 ©9,5900781°00% 1,55134774000 2.7517508=003
1*ep » 1 Ge 2 TEST® 2,3654666s004 eeenw
38 1,4881516+000 9,96291167001 9,9905889+001 1,324782320002 0,5900781%001 2,52275944000 2.7677339=003
eeg |m 1 Ge 2 TESTs 2,2200094=004 wewww
39 1.,48356524000 0,9656870=001 9.9934015+001 2,3336183=002 9,59007812004 5.51159664000 2,7714493003
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vep |m 1 G 2 TESTs 2,0114057-n
w04 swwww
40 1,47941574000 9,9122504= g
o L o \ TEsTs' ;.332262:1‘.”:.323&:3%000 6959172000002 09,5900781%001 1,7442605+001 %,1938159%002
ee 1:1 124!71;9“‘10'555‘“ 2,8040680=0N4 wwwww
: +000 ©,2369434
P i e e e i v s
o l:z 1143532242055513 ol LR
: +000 343919~ :
e M e e i G T e T i il il i
43 1,46895504000 9,9564611n
e ;. A - Tes‘ra' 1'5:27‘12:{00:.2223:220000 2992490817003 9,5900781%0014 1,00000004000 5,1961128=003
44 1,4657268000 9,9702909 -
— 1'5 +20e e 1?§:g7;ggfooz.33iffﬂi 001 2,79720144%003 9,5900781#004 1,00000004000 2,1519208003
45 1,4626296%000 9,976714 8 .
B R L e T DM IReAeany LA0AIONIRIE0  SEAKIVESERORS
76 1,45966664000 9,976069 - :
wewes Is 1 G 2 TESTw 1.23352233003'333:3057°°1 2,5685133=003 ©9,5900781%001 1.0000000%000 1,2411545=003
47 1,4568365+000 9,9786984= ~
B L oy, s AR el i iAE KRt tangs
48 1,45415414000 9,979544
Y R N e L o i R e it el i ol s A
49 1,65164444000 9,9 8 .
vonen (o7 L3 LSTRNTUD W.VEUASWInges 9,9939NMGSG0L 3:1139998e008 5,5730206°001 1,43000004008 §,3472793-003
50 1,44927224000 9,98 . . ;
sy ol ptav2r22sn00  9.9804543°001 2.9947747-001 2,0%841790003 9,5730206=004 1.00000004000 $.43432672003
51 1,44703164000 9,9824886= I
e B e e L R e s s st il o b
52 1,44491004000 ©,9831012~ .
i ISR SRRt (e R DO LRGBS UATRIARILY TAASTORUANGIL  AvASIUIRI LR
53 1,44290524000 9,9 .
e le. LR Tt f?%i?ggaggfnof'?‘.’?lf“'““ 1,74703300003 9,57302062001 1,00000004000 $.4799112-003
54 1,4410122+000 9,9846468"
55 4 uitines 0 a;qasgzsg_ggi 9,99957887001 167935505003 9,46240572001 1,01638530000 1,4927011+003
56 1,4375626000 9,9860644 e Juats
37 3143601426000 9.9869546m 505 i'SSS%?%Z:SSS 3 AAtit daGne Duuan Bt
S8 1.43463474000 9,98B7849v004 9.998834000% Sa2aounasests 9:‘65 357'33: 2:;72;252’333 }:3151625'803
59 1,43343564000 9,98425897001 9,9991542=001 LRl el o ST o e 20%3428=003
sewap o 1 Ge 2 TESTs 12.3423066-004'0.t.0 i A 9446240570001 1,43101244001 1,4895292+003
60 1,4327338+000 9,8737p30 1,0084559%+) 1+88164700003 09,45
24057e
1 1. 4319057+000 9,9650765" 7 it
BT BRIt S R S S T
63 1,4303503+000 9,99278257001 9,99888707001 6,5869054#004 9'4524057'001 1 oooo000080 £e2022085-00%
64 142061214000 9,9937309-001 9,9974820~00% 6,27831312004 sl T T U TR e
65 1.4288875+000 9,9939550e004 9,9976478004 6,1635445s004 "52435;'0:: }:”:33333‘°°2 :':;;17:3'00‘
66 1,02818454000 9,9933442n001 9,99814932001 8,5554451#004 g‘a 7195 o . e et
B Ll s e 7-952‘9”_ L 1719812001 1,43000004000 4,8051147.004
68 1.42689734000 9,99298137001 9,9985590+004 7:aq;ngzb-gg4 :::1;1:2}:33} }:3§8§383;828 §:§§3§3§°':3‘
69 1.4263128+000 9,9948778r001 9,9988291=004 4,9815141n004 ©0,81719819001 1,0000000+000 3.9512502:no:
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70 1,42576534000 9,9956970~001 9,99925N04~004 4,66868425#004 0,8171981e001 1,0000000+000 3,5534290=004
71 1,42523594000 9,9947969=001 9,9995427+004 4,5190272-004 ©,8171081=(01 1,0000000+000 4,7457310-004
72 1,42473964000 9,9959814»001 9,9998016+001 4,3132814»004 0,8171981+001 1,0170102+000 3,8202407=004
73 1,4242593+000 9,9948457-001 9,9999985+001 4,8098750=004 0,8171981w001 1,16790994000 5,1527885=004
74 1,4238111+000 9,9960956~004 1,0000101+000 6,0470024=004 ©,8171984w001 1,571R7234000 4,0054266-004
75 1,42338364000 ©,9945687n001 9,9999965+004 9.6445574»004 0,8171981w001 2,6171420+000 5,4277734w004
76 1,4229883+4000 9,99575237001 9,99964772001 2,1149193#003 ©0,8171981=001 6,1709454#000 3,8954000-004
77 1,4226636#000 9,9824684-001 11ggn1906*uno 9,5694209=003 0,8171981w001 2,B5646494001 1,9437486.003
weswp [3 1 G= 2 TEST? 6.8637176=004 wewww
werew |s 2 G» 2 TEST3 *2,7848911~004 #ewuw
78 1,4216070+000 9,826 1,0399164%0 9497m .00 . 9«002
79 1,42151184000 9,9937867~(001 1,0023387«000 4.,75978612004 ©,8171981=001 1,0000000%000 2,96004822003
B0 1,4213619+000 9,9969095~001 1,0003852+000 1,8482635w004 9,81719B81%001 1,0000000+4000 6,9424920+004
81 1, ‘212024*000442499/4945kﬂ§1. 1,0001385+000 41,5345622%004 0,8171981w001 1,0000000+000 3,9797317«004
82 1,42104804000 9,99771267001 1,0000936+000 2.,05628A7+004 B&,3027242=001 1,43000004000 3,2228776#004
83 1,4208975+000 9,9979647~001 1,0000527+000 1,9387591%004 8,3027242ms001 1,43000004000 2,5618958=004
84 1.4207502*000 9.9991110-001 1,0000125%000 1,8544942#004 B,3027242=004 1,43000004000 2,01374124=004
85 1,4206061+000 9,9982944~001 9,9999055~001 1,2485432¢004 8,3027242=001 1,0000000+000 4,6110556-004
86 1,4204660+000 9,9983791=001 9,9997410»001 1.2043541~004 £,3027242#001 1,00000004000 1,361881%9«004
- 87 1,4203300+000 9 9984842r001 9,9996417#004 1,1620696+004 8,30272422001 1,0000000+000 1,1574627=004
88 1,4201983+000 9,9985769=001 9,9996182+004 1,1203444s004 A,3027242»001 1,00000004000 1,0412520=004
89 1,4200710000 9,9986591-001 9,9996872=004 1,0973643#004 0,64094099001 1,0166997+000 1,0180163-004
90 1.4199082¢000 9,9987582~004 9,9997472=004 1,2095021+=004 9,6409409~001 1,1€43996+000 9,8896868-005
91 1,41983014000 9,9988544r001 9,9997815004 1,55238950004 ©,6409409w001 1,55589744000 5,27417863«005
92 1,41971694000 9,9989699~001 9,9997716»001 2,4276916=004 09,6409409%001 2,5432997+000 ¥,0167039-005
93 1,4196096+000 9,9991266~001 9,99970149~004 5.,1086547=004 ©,6409409%001 5,6467117+000 5,7524259=005
94 1,41951054000 9,9992182r001 9,9995366+001 1,5945322e003 ©,6409409=001 1,91090364001 3,1833464.005
95 1,4194268+000 9,99923367001 9,9994789+001 7,03646R0%005 ©,6409409«001 1,00000004000 2,4536115=005
96 1,4193457+000 9,9993286-004 9,9995330+001 6,8154809«005 ©0,6409409e004 1,0000000+000 2.0438150005
97 1,4192672+000 9,9993581-001 9,99962189001 6,5991922=005 ©0,6409400%001 1,00000004000 2,6367372s005
98 1,4191915#000 9,9993675~001 9,9996927%004 6,5277434r005 0,64094090004 1,02416314000 3,2519180=005
99 1,4191185#000 9,9993801-001 9,9997523%004 7,6703840e005 ©,6409409w001 1,2479828+000 3,7216319«005
100 1,4190484+000 9,9993942=001 9,99979N6%001 1,1407207%004 o,oq09¢oo.uai 1,93047734000 B3,9633058+005
101 1,4189816#000 9,9994168=001 9.9997920-001 2,40327872004 9,6409409%001 4,2623419+000 3,7518970.005
102 1,4189194+000 9,9994611=001 9,9997474%004 8,8244155»004 ©0,6409409e004 1,6807014¢001 2,8633120=005
103 1,41886754000 9,9995428=001 9,9996953=004 4,3603973%005 9,6409409=001 1,0000000%000 4,52466384005
104 1,4188174+000 9,9996032=001 9,9997186~001 4,21187758005 9,6409409%001 1,00000004000 ¢,1545722=005
105 1,418768B+000 9,9996126=004 9,9997680=001 4,0772978»005 9,6409409%001 1,0000000¢000 4,5546408+005
106 1,41872204000 9,9996194=p01 9,9998133=001 4,0849286w005 ©0,6409409%001 1,03809144000 1,9389365=005
107 1,4186770+4000 9,9996261=001 9,9998517=004 5,3988798«005 o, 6409609-001 1,42364084000 2.2seeuoq.u05
108 14 ‘1863390000 9,9996335=00 9,9998713»001 1,0910633#004 9,6409409 2,9986668¢ 88103«
’ 14000 9,9996510~001 9,9998565+001 4.,7340477n004 ©0,6409409»001 1.3774189+001 a.ossosea.oos
110 3, 4185586.000 9,9997044=001 9,9998093#001 2,90356595005 ©9,6409409001 1,00000004000 &,0490316=005
111 1,41852524000 9,9997187=001 9,99981559001 2,8103502%005 9,6409409%001 1,0000000¢000 P,8777236=006
{12 1,41849304000 9,99972657004 9,9998518+004 2,7100176»005 9,6409409%001 1,0000000#000 £,2528239=005
113 1,41846204000 9,9997334=001 9,9998855%001 2,79224475005 9,6409409001 1,0690409+4000 1,5215643=005
114 1,4184322000 9,9997381=004 9,9999123w004 4,8475126e005 ©9,6409409=001 1,9306773+000 1,7416754s00%
115 1,4184039000 9,9997484n001 9,9999157s004 2,3793727+004 0.6409409%001 9,9514403000 1,6726903=005
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116 1,41837924000 9,9997907=001 9,9998703=001 2.0840117»005 9,6409409=001 1,00000004000 7,9580641~006
117 1,4183554+000 9,9997962-001 9,9998850w001 2400864652005 9,6409409%001 1,0000000+000 B8,8813977=006
118 1,41833254000 9,99980007001 9,9999163%001 1,9310906=005 0,64094009=001 1,0000000%000 1,1626733=005
119 1,4183106+000 9,9998041-001 9,99994N07-001 1,98301902005 0,6409409%001 1,06904094000 1,3658020-00%
120 1,41828964000 9.9998080=0014 9,9999586+004 3,4325533+005 0,64094009004 1,9306773s 5054116+005
1 1,41826954000 9,9998158-301 9,9999587+001 1.67534002004 0,64094002001 9,9514403+000 1,4289748+005
122 1 41825294000 9,9998521~001 9,9999186+001 1,4225115r005 9,6409409%001 1,20000004000 6,6426292«006
123 1,4182367+000 o.§99n562 =001 9,9999235-0014 1,36984R9+005 ©9,6409409001 1,0000000+000 6,7342044=006
124 1.41822120000 99998586001 9,9999456%001 1,3168657#005 0,64094092001 1.00000004000 B.,6988293.006
125 1,41620634000 9,9998618-g01 9 9999626+004 1,47256787005 9,64094092001 1,1643996+000 1,0077027=005
]]ﬂr’;,l;axbzoouoo 9,9998654-001 9,99997402001 6,83594R6%005 09,6409409%001 5,6467117+000 1,0857519005
127 1,41817924000 9,9998824~001 9,99995662004 1,0897734s005 o 164094092001 1,0000000+000 7,4159907=006
128 1,4181669+000 9,9998844~001 9,9999669-901 1,045587382005 0,6409409s . 337-006
129 1,61815514000 9,9998872-001 9,9999814»001 1,0019058#005 o, 64094099001 1,00000004000 P.4240263006
130 1,41814394000 9,9998899-001 9,9999912+001 1,1165201#005 0.640940°-001 1,1643996+000 1,0129210-005
131 1,41813324000 9,9998933=001 9,9999971+001 5,1624754=005 0,6409409001 5,6467117+000 1,0380492005
132 1,4181239+000 9,9999086=901 9 199997442004 8,0297801=006 0,6409409%001 1.0000000%000 6,5759086=006
133 1,4181149+000 9,9999107-001 9,9999816+001 7:69028R5=006 0,6409409%001 1,00000004000 7,0908427-006
134 1.‘181063ouuo 9,9999;31-QQ; 9,9999923-991 7,35503072006 9,6409409=001 1,3000000+000 7,9191232-006
3 1,4180982+000 9,9999155-001 9,9999994~001 B8,18152148006 9,6409400%001 1,16439964000 B8,3906925+006
136 1,4180904+000 9,99994B4=001 1,00000044000 3,7743982005 9,6409400=001 5,6467117+000 B,5183128.006
137 1,4180837+000 9,9999315-001 9 2?29543,001 5,7782335m006 9,6409409e001 1,00000004000 5,4714765=006
138 1,4180773+000 9,9999332-901 9,9999912+001 5,52695612006 9,6409400=004 1,00000004000 5,7976140=006
139 1,41807134000 9,9999352=001 9,9999987+004 5.,2798290«006 9,64094092001 1,0000000000 6,3471525006
140 1.4180655.000 9.9999371-001 1,00000040000 5.8665836%006 ©0,6409409=001 1.1643996+000 6,6435896-006
141 1,41806004000 9,9999394r001 1,00000164000 270262032005 0,6409409001 5,64671174000 6,6903885=006
142 1,4180553¢000 9,9999499=001 9,9999932=001 4,0899595=006 9,64094092001 1,0000000%000 4,3266919=006
143 1,4180508+000 9,9999513-001 9,9999966+004 3,9081764»006 9,6409409=061 1,0000000+000 4,5337802.006
144 1,4180465+000 9,9999528r001 1,00000M2+000 3,7298913»006 9,6409409%001 1,0000000+000 4,8074180=006
145 1,4180425+000 9.9999543-001 1,0000005+000 4,1407069#006 9,6409400»001 1.16439964000 %,0827803«006
146 1,4160387-000 9,9999560-001 1.ouuoon7-ooo 1,9058848%005 9,6409409%001 5,6467117+000 5,0899398006
147 1,41803544000 9,9999640-001 9,9999972=004 2,8552233»006 ©9,6409400%001 1,0000000+#000 3,3184397=006
148 1,41803234000 9,9999651~001 9,9999995%004 2,7262197006 9,64094009w001 1.,0000000«000 3,4455588=006
149 1,41802944000 9,9999662-004 1,0000003+000 2,59986092006 9,6409409%001 1,2000000+000 3,6824495.006
150 1,4180266+000 9,9999673=001 1,0000005+000 2,8B841361+006 0,6409409=001 1,16439964000 3,7956634=006
151 1,4180239+000 9-9999656'001 1,0000006+000 1,325B921#005 0,6409409%001 5,6467117+000 3,7839927«006
152 1.4130217.000 9,9999746-001 9.9999994-001 1,9690136m006 ©0,6409409%001 1,0000000+000 2,4822075-006
153 1,41801964000 9,9999753-001 1,00000011+000 1,8786635~006 0,64094092001 1,0000000¢000 2,5616027+006
154 1,4180476+000 9,9999762-001 1,0000003+000 1,7903603=006 ©0,6409409«001 1,00000004000 2,7136703=006
155 1,4180157«000 ’.9999770-001_ 1,0000005+000 1,9848053m006 9,64094092001 1,16439964000 2,7810165+006
156 1,41B80139+000 9,9999779-004 1,0000006+000 9,1164308=006 0,6409409=001 5,6467117+000 2,7619535«006
157 4,4180124+000 9,9999822r001 1,00000004000 1,3420615%006 9,64094092001 1.0000000+4000 1,8226565-006
158 1, 4150110¢oou 9.9999828=901 1,0000002+000 1,2795942#006 ©0,6409409»001 1,000 +#000 1,870415%9«006
999834004 1,0000013¢000 1,21865480006 9,6409409#001 1,00000004000 4,9662839=006

160 1, 41600630000 9 99998‘n~001 1,0000004+000 1,3501442#006 09,64094009001 1,164%9964000 2,0050502006
161 1,4180071+000 9,9999847-001 1,00000054000 6,1962233+006 0,6409409»001 5,6467117+000 1, 9845611=006
182 ftiiaonsioouo 9.9999578-001 1,00000014000 9,04204R6#007 0,6409409%001 1,00000004000 1,3173558006
163 1,4180052+000 9,9999882r001 1,0000002+000 B8,61545559007 ©0,64094092001 1,00000004000 1,3445097«006
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1= 1 Gel J=1 FLUX= 1,7852171s002
T= 2 Gei JE1 FLUX= 1,7723179#002
I= 3 G=l J=1 FLUX= 1,7466637«002
I= 4 Gl Jsi FLUX= 1,7085321=002
T= 5 Gel J=i FLUX= 1,6583358=002 3
1= 6 Gal Jsi FLUXs 1,5966168=002
1= 7 Gel Jmy FLUXE 1,5240407=002
T= 8 Gel Ju1 FLUX= 1,4413861#002
1= 9 Gal J=i FLUX= 1,34954544002
I= 10 G=l Jmy FLUX= 1,2494945.002
T= 11 Gs1 Jai FLUX= 1,1423006=002
I= 12 G=1 J=1 FLUX= 4,0290996«002
1= 13 Gm=) Je1l FLUXs 9,1108484«003
I= 14 Gel Js1 FLUX= 7,8949261=003
I= 15 Gel Jsy FLUX= 6,€6358771=003
i= 16 Gal Jel FLUXE 5 ,4064845»003 e =y
1= 17 Gel Jmi FLUX= 4,1595168+003
I= 18 G=sy J3i FLUX= 2,5275785=003
1= 19 Gul Jmi FLUXE 1,7229637«003
I= 20 G=1 J=i FLUX= 5,5751462+004
CANDID2D HAS COPJED FLUX FROM LUN 42 ONTO LUN 48
JMAXIN= 20 JMAXIN®=  2p JMAXOUT= 20 JMAXOUT= 29 n-s
1= 1 Gel Jm1 FLUXs 3,5355339»002
1= 2 Gzl Jsy FLUX= 3,5355339e002
1= 3 Gsl Jmy FLUXe 3,5355339#002
1= 4 Gel Jmy FLUX=2 3,5355339«002
= 5 Gsl Jmi FLUXz 3,5355339e002
1= 6 Gsl Jmy FLUX= 3,5355339=002 o 1% %
= 7 Gal Jwi FLUX= 3,5355339=002
I= 8 Gel Jsi FLUX= 3,5355339+002
1= 9 Gml Jmy FLUXs 3,53556339=002
1= 10 Gs1 Jmy FLUXE 3,5355339#002
1= 11 Gml Jsi FLUXe 3,5355339=002
l= 42 Gsl Jey FLUX= 3,5355339=002
1= 13 Gml Jm=i FLUXs 3,5355339+002
1= 14 G=1 Jm1 FLUX= 3,5355339«002
I= 45 G=sl J3y FLUXe 3,5355339«002
I= 16 Gsl J=i FLUX= 3,5355339=002
I=s 17 Gal J=i FLUX= 3,5355339+002
= 48 G=1 Jsi FLUX= 3,5355330e002
1= 19 G=1 J®i FLUX= 3,5355339-002
i= 20 G=1 Jwy FLUX= 3,5355339=002
CANDTDZD WAS COPJEDU FLUX FRUW LUN 49 ONTO LUN 48
IMAXINS 20 JMAXIN= 20 IMAXOUT= 20 JMAXQUT= 20

CANDID2D IS PREPARING X SECTIONS ONLY ON LUN

48
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PROB, NO, 1,020004001 2DCANDID RT FULL CIRCLE 1, 2 GROUFS, 20X20 MESH PAGE RO, 17
FLUXES IN CHANNEL NO, 1 ARE
ZMESH GROUP 1 GRQUP 2 ZMESH
1 1,78522=002 B8,43264m002 1
2 1,78522-002 B8,43263s002 2
3 1,78522«002 8,43263=002 3
4 1,78522=002 8,43262=002 4 ot m ol
5 1,78521=002 8,43262=002 5
6 1,78521+002 8,43262-002 6
7 1,78521«002 8,43261-002 7
8 1,78521=002 8,43261w002 8
9 1,78521e002 B,43261=002 9
10  1,78521%002 8,43261m002 10
i1 1,78521¢002 8,43261w002 11
12 1,78521+002 8,43861=002 12
13  1,78521-002 8,43261=002 13
14 1,78521.002 8,43261+002 14
15 1,78521+002 B8,43861=002 15
16 1,78521e002 8,432620002 16
17 1,78522e002 8,43262«002 17
18 1,78522s002 8,43R63=002 18
19  1,78522e002 8,43R263-002 19
20 1,78522«002 B,432649002 20
PROB, NO, 1,020004001 2DCANDID RT FULL CIRCLE 1, 2 GROUPS, 20X20 MESH PAGE NO, 26
FLUXES IN<CHANNEL NO, 10 ARE
ZMESH  GROUP 1 GROUP 2 ZMESH
§ 1,24949e002 5,90209s+002 1
2 1,24949=002 5,90208%002 2
3  1,24949¢002 5,90208w002 3
4  1,24949.002 5,90208s002 4
5  1,04945e002 5,90807=002 5
6 1,24949002 5,90807«002 6
7  1,24949e002 5,90207=002 7
8 1,24949.002 5,90R06m002 8
9 1,249490002 5,90206w002 9
10 1,24949+002 5,90206e002 10
13 1,24949e002 5,90206=002 11
18  1,24949e002 5,90806=002 12
13 1,24949e002 5,90R06#002 13
14  1,24949e002 5,90207«002 14
15 1,24949e002 5,90807»002 15
16  1,24949e002 5,90207-002 16
T417  1,24949e002 5,90R08=002 17
18  1,24949e002 5,90808=002 18
19  1,24949=002 5,90R08002 19
20 1,24949e002 5,90209w002 20

S81



PROB, NO, 1,02000400%1 2DCANDID RT FULL CIRCLE 1, 2 GROUPS, 20X20 HESH PAGE NO, 36
FLUXES IN CHANNEL NO, 20 ARE -
LMESH  GROUP 1 GROUR 2 ZMESH
1 5,575152004 2,63346-003 1
2 5,97514004 2,633467003 2
3 5,57514e004 2,63346#003 3
4 5.57514004 2,633460003 4
5 5,57513e004 2,633462003 5
6 5,57513e004 2,63345+003 6
7 5,57512w004  2,63345.003 7
8 5,975120004 2,63345=003 8
9 5,57512e004 2,63345%003 9
10 5,57512004 2,63345=003 10
i1 5,575120004 2,633450003 11
12 5,57512¢004 2,63345#003 12
13 5,57512.004 2,63345n003 13
14 5,57512004 2,63345003 14
15 5,57513«004 2,63345003 15
16 5,57513e004 2,63346%003 16 —t
17 5,97514«004 2,63346%003 17
18 5,575140004 2,63346%003 18
19 5,57515#004 2,63346e003 19
20 5.57515#004 2,63346=003 20

FLUX NORMALIZAT]ON FACTOR 1IN

5.503582001
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8. Sample Problem 8

a.

(1)

(2)

Description

Problem Type

Real kg¢f calculation

Configuration

(a) Geometry
Xy

(b) Region Definition

The reactor consists of three regions as follows:
Region No. 1: Internal thermal column (water).

Region No. 1: Core region composed of enriched
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?) = 0.0027416
»

(d) Boundary Conditions

Left: ¢' =
Right: ¢ =
Bottom: ¢' = 0.

0.
0.

Top: ¢ = 0.

(e) Number of Energy Groups: 18.

Convergence Criteria

keff difference = 1072,

keff bounds = Lo

Sum of flux difference = 107°.
Up-scattering = 160

Maximum number of up-scattering iterations = 0.
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b. Output Listing

PROB. NO, 7,10000+000 2DCANDID K CALC(UPSCAT=NO INNERS),XY,18 GROUPS,9x9IMESH

PAGE NO,
REACTOR GEOMETRY
GEOMETRY LEFTY RIGHT BOTTOM TOP
TYPE BOUND BOUND BOUND BOUND
2D=XY WITH NO SYMMETRY 0,0000«000 3,6000+001 0,00004000 3,6000+001
REGION BOUNDARIES
REGION NO, LEFT BDRY, RIGHT BDRY. BOTTOM BDRY. TOP BDRY.
1 0,0000«000 3.6000+001 0.,0000+000 3,6000+001
2 0,0000«000 2,1000+001 0.,0000+000 2,1000+001
3 0,0000+000 6.0000+000 0.0000%000 6,0000+000
PROB, NO, 7.,10000+000 2DCANDID K CALC(UPSCAT=NO INNERS),XY,18 GROUPS, 9x9MESH PAGE NO,
MESH DEFINITION
INCREMENT METHOD = X(R) DIRECTION
X(R) INCREMENTS X(R) INCREMENTS X(R) INCREMENTS X(R) INCREMENT
0,0000+000 3 6,00004000 3 2.1000+001 3 3.6000+001
IMAX 3 9
X(R) PLUS DELTA X(R) FROM LEFT TO RIGHT OF REACTOR
MESH NO, 1 2 3 4 5 6 7 8
ABSCISSA 2,0000+000 4,0000+000 6,00004000 1,1000+001 1,6000+00

1 2.1000+C01 2,6000+001 3,1000+001 3,6000+n04

4

X(R)
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PROB. NO, 7,10000+000 2DCANDID K CALC(UPSCAT=NO INNERS),XY,18 GROUPS » 9x9MESH PAGE NO. 6

REGION MAP z
SH (REGION NUMBER BY MESH POINT) MESH
NTS R MESH POINTS POINTS

1 2 3 4 5 & 7 8 9

P s s e A R PR R A A R R A A A 2 A 2 )

9+ 1  § 1 1 1 : 1 & is 9

- -

8y A 1 : i 1 1 3 1 1 8
. .

7+ 1 L ERLk: ¢ 1 1 1 1 1 {e 2
P T L LA LA LR T T .

& gy 2Tz WEiTaw g 1 i 6
0 " .

Ee Daeigs 2. 2 2 2« 1 ¢ Lwi 9

. "
4 2 2 2 2 2 2« 1 1 1« 4
EEAEERI AR - -

v 3 3 3« 2 2 2« 1 1 ie 3
-

- -

2« 3 3 Je 2 2 2¢ 1 1 W
* - -

1e 3 3 3« 2 2 2« 1 1 i 1

PP T T I 2 e e e A R RS R R A SR A A L 2 A0 )

1 2 3 L] ] (-] 7 8 9
R MESH POINTS

PROB. NO, 7,100004000 2DCANDID K CALC(UPSCAT=NO INNERS) ,XY»18 GROUPS,9x9IMESH PAGE NO, 5
MESH DEFINITION

INCREMENT METHOD = Y(Z) DIRECTION

Y(Z) INCREMENTS YtZ) INCREMENTS Y(Z) INCREMENTS Y(Z) INCREMENTS Y(z)
0,00004000 3 6.00004000 3 2.1000+001 3 3,60004001
JHMAX = 9

Y(Z) PLUS DELTA Y(Z) FROM BOTTOM TO TOP OF REACTOR

Y(Z) MESHK NO. 1 2 3 4 5 6 7 8 5
ORDINATE 2.00004000 4,00004000 6,00004000 1,10004001 1.6000+001 2,10004081 2,60004001 3,10004001 3,60004004

681



PROB

1TE
ITERATION

. NO, 7.,10000+000 2DCANDID
RATION HISTORY
K=EFFECTIVE K=LOWER
8,0551883+000 3,2283639=002
5,9538542+000 1,7672015=001
4,7115020+000 4,4604123=001
4,2618539+000 5,4015625=001
4,0241743+000 6,1243324#001
3,8575030+000 6,5825446=001
3,7160165+000 7,0705650%001
3,5907815+000 7,5137861«001
3,4743711+000 7,8866298=001
3,3617026+000 8,1853468w001
3,2498830+000 B8,2285771=001
3,1375842+000 8,2516623«001
3,0244739+000 B8,2940678=001
2,9107982+000 B8,3475462-001
2,7971010+000 8,4074458=001
2,6840447+000 8,4715053=001
2,5722388+000 B,4886438.001
2,4618579+000 8,5063166+001
2,3526481+000 B8,5522401=001
2,2438493+000 B8,6957999=001
2,1340925+000 9,3361620=001
2,024798B4000 7,5932594=001
1,9209214+000 8,6182989=001
1,8228106+000 B8,8044344=001
1,7303012+000 B8,9623935=001
1,6432201+4000 9,1499654«001
1,5614720+000 9,4038160=001
1,4851944+000 9,4728368=001
1,4151771+000 9,48836R7w001
1,3547195+000 9,5304036%001
1,3165220+4000 9,1634075=001
1,2805365+000 9,5547080~001
1,2467132+4000 9,6766341001
1,2150167+000 9,6831762«001
1,1855687+000 9,6906845+001
1,1585613+000 9,6999782=001
_1,1344588+000 9,7053065=001

K CALC(UPSCAT=NO INNERS),XY,18 GROUPS,9x9MESH

K=UPPER
1,2558345+002

3.2618348+000
2.1563654+000
1,8993805+000
1,6706014#000
1.4524148+000
1,2889248+000
1,2251130+000
1,1687512+000
1,1241578+000
1,0898438+000
1,0661315+000
1,0475794+000
1,0326010+000
1,0205099+000
1,0107150+000
1,0026094+000
9,9506735=001
9,8710456=001
9,7757420~001
9,6530931~001
1,1068620+000
1,0476705+000
1,0382255+000
1,0411134+000
1,0445956+000
1,0458302+000
1,0420236+000
1,0280506+000
1,0317040+000
1,0016153+000
9,9938135=001
1,0083426+000
1,0160443+000
1,0226849+000
1.,0268248+000
1,0273433+000

CHANGE IN PHI
4.2704011+000

2,1411204+000
1.1766309+000
6.5130688-001
3.8707505~001
2.7163750=001
2.1451338=001
1,7486507=001
1.4414567»001
1,2031145-001
1,0216737=001
8,8664797=002
7,8814235=002
7.1699842002
6,6522623=002
6,3644525%002
6,8892877=002
8,6328140=002
1,2841227-001
2,3469570=001
4,5177697=001
1,8633186=002
1,7669340~002
1.6698628=002
1,6014333=002
1,7180673=002
2,1104156=002
3,0275172=002
5,1695215=002
8,5922151=002
2,5834059+003
2,4448271-003
2,3366075=003
2,2756156-003
2,4807272=003
3.09913042003
4,5160331~003

SIGMA
1,0000000%0C0

1.0000000%030
1,0000000+000
1.0000000%000
1,0000000+2C0
1,0000000+200
1,0000000+0C0
1,0000000+000
1,0000000+0C0
1,0000000+9C0
1,0000000+000
1,0000000%000
1,0000000+000
1,0000000%9C0
1,0000000+000
9,2779316=9004
9,2779316=001
9,2779316~-001
9,2779316-004
9,2779316=001
9,2779316=001
9,2779316=001
9,2779316=-004
9,2779316~-001
9,2779316=001
9,2779316-001
9,2779316-001
9,2779316=001
9.2779316=001
9.,2779316=001
9,2779316-00%
9,2779316~004
9,2779316=001
9,2779316=001
9,2779316=001
9,2779316=00%
9,2779316~001

PAGE

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
1,0160608+000
1.1572362+000
1,5239983+000
2,4036257+000
4,8058668+000
1,1361863+001
1,0000000«000
1,0000000+000
1,0000000%000
1,0160608+000
1,1572362+000
1,5239983+000
2,4036257+000
4,8058668+000
1,1361863+001
1,0000000+000
1,0000000+000
1.0000000+000
1,0160608+000
1,1572362+000
1.5239983+000
2.,4036257+000

NO, 35
ERRLAM
1.2555116+002

3.0851146+000
1.71n3242+000
1.3592242+000
1.,0581681+000
7.9416038-001
5.8186827-001
4,7373440-001
3,80n8818-001
3,0562309-001
2,6698611~001
2,4096523-001
2,1817262-001
1,9784638~001
1.7976533-001
1.6356448-001
1,5374505-004
1.,4443569-001
1.3188055-001
1,0799421-004
3,1693109-002
3.,4753610-001
1.8584058~001
1.5778209-001
1.4487407-004
1,2959901~001
1,0544862-001
9.,4739945-002
7.9213745-002
7.8663685-002
8,5274500~002
4,3910549-002
4,0679204-002
4,7726729-002
5.3616415-002
5.6827006-002
5,6812614-002

061



1,1144818+000
1,1022009+000
1,1041487+000
1,1063391+000
1,1085791+000
1,1108022+000
1,1130016+000
1,1151726+000
1,1173271+000
1,1194827+000
1,1216120+000
1,1234704+000
1,1251111+000
1,12658374+000
1,1279047+000
1,1290780+000
1,1301062+000
1,1309790+000
1,1316518+000
1,1319850+000
1,1317404+000
1,1315804+000
1,1312740+000
1,1310615+000
1,1308623+000
1,1306765+000
1,1305040+000
1.,1303472+000
1,1302167+000
1,1301366+000
1,1300665+000
1,1300034+000
1.,1299466+000
1,1298960+000
1,1298516+000
1.,1298138+000
1,1297846+000
1,1297699+000
1,1297793+000
1,1297885+000
1,1297971+000

9,7161557-001
9,7487736m=001
9,8533320~001
9,9075131~001
9,9146095=001
9,9210637=001
9,9274993-001
9,9347542-001
9,9440654=001
9,9578287-001
9,9809375~001
9,9795280=001
9,9997893-001
9,9947235-001
9,9911898-001
9,9885759-001
9,98713882001
9,9874133-001
9,9889067=001
9,9919470001
9,9909311~001
9.9936739=001
9,9943649=001
9,9948931-001
9,9952910=001
9,9958599=001
9,9962055=001
9,9967309=001
9,9972846=001
9,9977146=001
9,9982028=001
9.9982780=001
9,9983428=001
9,9984071=001
9,9984798=001
9,9985765=001
9,9987314001
9,9990446=001
9.9996682=001
9,9997659=001
9,9997839=001

1,0240860+000
1,0157558+000
1,0193509+000
1,0101893+000
1,0092406+000
1,0079155+000
1,0072807+000
1,0066783+000
1,0059781+000
1,0054918+000
1,0028819+000
1,0031631+000
1.0022096+000
1,0021195+000
1,0020644+000
1,0020026+000
1,0019173+000
1,0017912+000
1,0015639+000
1,0010593+000
1,0007637+000
1,0000279+000
9,9994424-001
9.9998940-001
1.0000372+000
1,00006584000
1,0000690%000
1,0000423+000
9,9998768-001
1,0001424+000
9,9999771-001
1,0000454+000
1,0000324+000
1,0000456+000
1,0000530+000
1,0000533+000
1,0000470+000
1,0000349+000
1.0000284+000
1,0000215+000
1,0000187+000

7.7646061=003
1.,2362035=-002
2,4708213-004
2,2751953-004
2.0999467=004
1,9485209-004
2,0521813=004
2.5001413=004
3,6330453=004
6,6293409=004
1,4121325-003
1,0549344-004
9,7222208=005
9,3191822=005
9,2016599=005
1,0205300=004
1.2960859-004
1,9103510-004
3,2914127-004
5.1537593=004
1.6407636=005
1.5132078~005
1.3981907=005
1,3280158-005
1,4306425=005
1.7840723=005
2.6340819=-005
4,7480806=005
9.0885885-005
4.7046659=006
4,2296730=006
4,0431574=006
3.9841931-006
4,4093420=006
5,58989487006
8.2267058=006
1.4150440-005
2,2070168=005
6,8823385=007
6.3207015=007
5.8993759-007

9,2779316-001
9.,2779316~001
9,2779316-501
9,2779316=301
9.2779316-001
9,2779316~001
9,2779316~001
9,2779316-001
9,2779316-001
9,2779316-301
9.,2779316-0C1
9.2779316=00C1
9,2779316=001
9,2779316=001
9,2779316=301
9,2779316=-301
9.2779316-001
9,2779316-201
9.2779316=-301
9.2779316~-001
9.2779316~001
9.2779316=301
9,2779316=301
9.2779316-001
9.2779316=301
9,2779316=001
9,2779316~-001
9.2779316-001
9,2779316=~301
9:2779316=001
9,2779316=-201
9.,2779316=001
9.2779316~0C1
9.2779316-0C1
9.2779316201
9.2779316-001
9.2779316=001
9,2779316=0C01
9.,2779316=5C1
9,2779316=0C1
9,2779316~001

4,8058668+000
1,1361863+001
1,0000000+000
1,0000000+000
1,0000000+000
1.0160608+000
1,1572362+000
1,5239983+000
2,4036257+000
4,8058668+000
1,1361863+001
1,0000000+000
1,0000000+000
1,0000000+000
1,0160608+000
1,1572362+000
1,5239983+000
2,4036257+000
4,8058668+000
1,1361863+001
1.0000000+000
1.0000000+000
1,0000000+000
1.0160608+000
1.,1572362+000
1,5239983+000
2.4036257+000
4,8058668+000
1.1361863+001
1,0000000+000
1,0000000+000
1,0000000+000
1.0160608+000
1.1572362+000
1.5239983+000
2.4036257+000
4,8058668+000
1.1361863+001
1,0000000+000
1.0000000+000
1.0000000+000

5.2470464-002
4,0878474-002
3.,4017724-002
1.9438036-002
1.7779692-002
1.58n9110-002
1,4530751-002
1,32n2855-002
1.1571603-002
9.7089145-003
4,7881186-003
5.,21n3328-003
2,23n6894-003
2,6471622-003
2,9454448-003
3,1430401-003
3,2033749-003
3,0498807-003
2.6732010-003
1,8646090-003
1.67N5683-003
6.6052310-004
5.0775032-004
5.00n9735-004
5.0810198-004
4,7983453-004
4.4841820-004
3.6918401-004
2,5922222-004
3.7098155-004
1.7742848-004
1.8763443-004
1.9815544-004
2,0490994-004
2.05n2400=-004
1.9569759-004
1.7381235-004
1,3039802-004
6.1575149-005
4.4933928-005
4.0354440~005
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AN ERROR WAS ENCOUNTERED IN SUBROUTINE KEFFCALC AT STATEMENT NUMBER

YIME EXCEEDED
I= 1 G=1 Jsi FLUX= 8,3225438-004

1= 2 G=1 J=i1 FLUX= B8,8126B03=004
1= 3 G=1 J=1 FLUX= ©9,8950568=004
= 4 G=1 Js1 FLUX= 1,4354737.003
1s 5 G=1 Jel FLUX= 1,3915868+.003
1= 6 Ge=1 J=1 FLUX= 1,1296118-003
= 7 G=1 Jel FLUX= 3,0583440+004
1] 8 G=1 Jwi FLUX= 7,3277754+005
l= 9 G=1 J=1 FLUX= 1,4321493.005

CANDID2D WAS COPIED FLUX FROM LUN 3 ONTO LUN 48

IMAXIN= 9 JMAXIN= 9 IMAXOUTw= 9 JMAXOUT= 9

1= 1 Gs1 Jal FLUX= 4,7814609-002
1s 2 G=1 J=1 FLUX= 4,7814609-002
1s 3 G=1 J=1 FLUX= 4,7814609+002
¢ ] 4 G=1 J=l FLUX= 3,5860957-002
s 5 G=1 Js1 FLUX= 3,5860957+002
1= 6 G=1 J=1 FLUX= 3,5860957«002
) 7 Geil J=l FLUX= 2,3907305-003
is 8 G=1 Jwl FLUX= 2,3907305-003
1= 9 G=1 J=i FLUX= 2,3907305-003

CANDID2D KAS COPIED FLUX FROM LUN 49 ONTO LUN 48
IMAXIN= 9 JMAXIN= 9 IMAXOUT= 9 JMAXOUTs 9,

692
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PROB, NO, 7.10000+4000 2DCANDID
ITERATION HISTORY
RATION K=EFFECTIVE K=LOWER
1 1.1298051+000 9.,9998009-0n1
5,809

2 1.1298124+000 9.,9998177-001

3 1.1298192+000 9,9998341-001

4 1,1298254+000 9.,9998498-001

5 1.1298309+000 9,9998644~001

6 1.,1298359+000 9,9998778~-001

7 1,1298403+000 9,9998%00~001

8 1.,12984414000 9.9999025-001

9 1,1298473+000 9,9999166-0n1

10 1,1298495+000 9,9999349-001

11 1,1298502+000 9,9999545-001
1= 1 G=1 J=1 FLUX=s 8,3225721~004
i 2 G=1 J=1 FLUX= 8,8126457-004
I= 3 G=1 J=1 FLUXz 9,8948148=004
i 4 G=1 J=1 FLUX= 1,4353849~003
1= 5 G=1 J=1 FLUX= 1,3914267-003
1= 6 G=1 J=1 FLUX= 1,1294603-003
I= /7 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= 1,4319571~005

CANDID2D HAS COPIED FLUX FROM LUN

IMAXIN=

-—
-
VO NV BN

9 JMAXIN=

J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1
J=1

FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=
FLUX=

9 IMAXOUT=
4,7814609~002
4,7814609-002
4,7814609-002
3,5860957=-002
3.5860957-002
3,5860957-002
2,3907305~003
2,3907305-003
2.,3907305=003

CANDID2D HAS COPIED FLUX FROM LUN

IMAXIN=

9 JMAXIN=
CANDID2D 1S PREPARING X SECTJONS ONLY ON LUN 48

9 IMAXOUT=

K CALC(UPSCAT=-NO INNERS),XY,18 GROUPS.,9x9MESH

K=UPPER
1.0000165+000

1,0000149+000
1,0000130+000
1,0000115+000
1,0000106+000
1,0000098+000
1,0000091+000
1.0000085+000
1,0000077+000
1,0000064+000
1.0000040+000

42 ONTO LUN 48

9 JMAXOQUT= 9

49 ONTO LUN 48
9 JMAXOUT= 9

CHANGE IN PHI
5,5654417-007

5,3004385~007
5.0633887=007
4.8469138=007
4,6455021-007
4,5278993-007
4,9584549-007
6,2409496-007
9,2425284+~007
1,6800244-006
3,2595392=006

SIGMA
1,0000000+000

1,0000000+000
1,0000000+000
1,00000c0+000
1.0000000+000
9.5844538~-004
9.5844538~001
9,5844538-001
9.5844538-001
9,5844538-001
9.5844538-001

PAGE NO. 35

ALPHA
150000C00+C

1,0000C000+C""
10000300+ 5¢
1.0000200+C .
4:000020p+C5°
1,0166002+00
1:1632791+05
1.5508462+0°

2.5205084+0

5:4970518+_ ,
1,7276C1p¢001

ERRLAM
3.6408281~0N5

3.3132441-005
2.9627845-0n5
2.,65104917-005
2.,4171110-005
2.,1971733-0Nn5
2,0101201-005
1.8283841-0n5
1,6042788-~005
1.2874109=-005
8.5781503-006
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9. Sample Problem 9

a. Description
(1) Problem Type
Real k,¢p calculation
(2) Configuration
Same as Sample Problem 8

(3) Convergence Criteria

ko¢f difference = 107°.

ko¢f bounds = 107°,

Sum of flux difference = 107°.
Up-scattering = 1072,

Maximum number of up-scattering iterations



Output Listing

PROB, NO, 7:900004090 2DCANDID K CALC(UPSCAT=4 INNERS)sXY,18 GROUPS,9x9MESH PAGE NO, 35
ITERATION WISTORY e
ERATION KeEFFECTIVE K=LOWER K=UPPER CHANGE IN PH] SIGMA ALPHA ERRLAM
1 8,3038143+000 9,5068875-003 1,2558345+%002 4,3654464%000 1,0000000%000 1,0000000+000 4.2557394+002
11,522
2 6,26317284000 2,5176762-001 3,2459383+000 2,2831032+000 1,0000000%000 1,0000000¢000 £.9941707+000
3 5,4393983+000 4,2170893=001 2,1480156%000 1,1803486»000 1,00000004000 1,0000000000 %,7263067+000
4 5,3612351+000 5,2239240=00 289383184000 6,7305079%001 1,0000000%000 1.0000000% 0
5 5,3882127+000 5,8890472=001 1,6586894+4000 4,4066188=004 4,0000000¢000 1,0000000¢000 %,0697847+000
6 5,33296/9+000 6,3182750=001 1,52675844000 3,1511913#001 1,0000000%000 1,0000000+000 8,9492586+004
7 5,1414289+000 6,7979081=001 4,3791054+000 2,4523168=004 4,0000000¢000 1,00 .
8 4,84010904000 7,2671541=001 1,2529651+000 2,1837922s001 1,0000000%000 1,0000000+000 5,2624971=001
9 4,4695024N00 7,6962049=0014 1,1587620+000 2,13038699001 1,0000000%000 1,00000004000 3,8914151=001
10 4,0658863¢000 8,0241793=004 1,0945385+000 2,1092755=00% 4,0000005+000 1.000 + )42062=004
11 3,6566499+000 8,0460113=001 1,04290814000 2,0493433=004 4,0000000%000 1.00000004000 2,3830701=001
12 3,26053u5+000 8,0731056=0n1 1,00689284000 1,9424047=001 1,0000000#%000 1.,0000000%000 $,9958227=004
13 2,8892950+000 8,31348032=0014 9 L] .
14 2,54956104000 8,2260274=001 9,5875197+001 1,636026402001 1,0000000%000 1,0000000¢000 #£,3614923=004
15 2,2443466+000 8,3439074~001 9,7687034=001 1,4645363»001 1,0000000%000 1,0000000%000 1,4267960~001
16 1,9742723+000 B8,3680301-004 9,9834623»004 1,3140674=001 B,9517914+001 1,0454B8744000 $.6154322«001
17 1,73845424000 8,3949307=001 1,0186389+000 1,29832A6w001 BR,9517911=001 1,1508751+000 1,7914588=00%
18 1,5386010+000 8,4476962=001 1,0330864000 1,42658852004 B8,9517911=001 1,4964344+000 1,8831675=004
_ 19 4,3661121+000 8,5755470=001 1,0366544+000 1,7166436e001 B,9517911001 2,2906058000 $,7909970=001
20 1,2371086+000 8,9033539=001 1,0268595+000 2,0676628=001 8,9517911=004 4,2387849+000 &,3652409=001
21 1,18125Y9+000 9,02%8330=001 1,0064553+000 1,2653686=004 8,9517911%001 8,3283273+000 1.0387196=001
22 1,1905983000 8,86§6850=001 1,2287559+000 5,7700904=003 8,9517911e001 1,0000000+000 3,4238744=004
23 1,1934157¢000 9,3431022-001 1,1451811+000 3,5280497#003 8,9517911e001 1,0000000#000 £,1087092+00%
24 1,19346114000 9,4681090=001 1,0930248+000 2,6458479=003 £8,95179119001 1,0000000%000 1,4621365=004
25 1,1911389000 9,5364743=-001 1,0598116+000 2,0983404=003 B8,9517914e001 1,0000000+000 $,0616416200%
26 1,1869251+000 9,5940398=001 1,0382765+000 1,7227147#003 8,9517911»001 1,0000000+000 Y,8872538«002
27 1,18125350000 9,6581581=001 1,0239937+000 1,4922435#003 8,9517911=001 1,0000000+000 5.8177849=002
28  1,1745891+000 ©,7173442=001 1,0143129+000 1,368828/e(Q03 §,9517914e001 1,0000000+000 4.2578492«002
29 1,1673815#000 9,7649582-001 1,0076165+000 41,3078747#003 8,9517911=001 1,00000004000 S,1120692=002
30 1,16002684000 9,8008421=001 1,00289864000 1,2721646e003 8,9517911»001 1,00000004000 £,2814378+002
31 1,1528564+000 9,8276021~001 9,9976644=001 1,2380113»003 8,9517911%001 1.0000000+000 #%,7006228002
32 1,14613324000 9,8483546°001 1,00177204000 4,1936027=003 8,9517911%001 1,00000004000 4,6936550e002
33 1,14005244000 9,86965522001 1,0034291%000 1.15291280003 8,95179119001 1,0454874+000 &,6863543e002
34 1,1347484¢000 9,8834512e004 1,00467594000 1,2213406%003 8,9517944w001 1,1508751+000 3,6530793=002
35 1,1303427+000 9,8984319%001 1,0052530000 1,4387386#003 B8,9517914°001 1,4964344000 X£.5407840=002
36 1,12703624000 9,9198381s001 1,0049974#000 1,853997/#003 A,9517911%001 2,29060584000 $.3013641s002
37 12524174000 9,9383351= 39839+ 6 . 5 .
38 1,1236701+000 9,9567048=001 1,0032277+000 1,8496889Yms003 @&,9517911%001 B,3283273+000 ¥,5572486=003
39 4,1274371¢000 9,98p0849=001 1,00310264000 3,3268429=004 8,9517911%001 1,0000000%000 5,0941444003
40 4,1288147+000 9,9943827=001 1,00274524000 2,6878689s004 8,9517914e 7003
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41 1,1299127+000 9,9909672=001 1,0023057+000 2,3437485=004 8,95179112001 1,0000000%000 3.2069448=008
42 1,1307741¢000 9,9886956=001 1,0019252+000 2,1126879s004 §,9517911=001 1,0154874+000 $,0556264=003
43 1,1314194000 9,9874990~004 1,0016286+090 2,1102182w=004 A8,9517914e0041 1,150R751+000 2,8787031-003
44 1,1318B499+000 9,9875954=004 1,0013688+000 2,3267640m004 8,9517911=001 1,49643444000 £,6092692=003
45 1,13204534000 9,9888784~001 1,0010993+000 2,7/590498w004 8,95179112001 2,2906058+000 2,2114944=003
46  1,13195264000 9,99311761=004 1,0007504+000 3,3639090%004 8,9517911e001 4,2387819+000 #,6327762003
47 1,1315069+000 9,9922560-001 1,0001502+000 6,3472385%004 8,9517911=001 B8,3283273+000 9,2464429=004
48 1,1309944+000 9,9921703-001 1,0000807+000 6,8038822=005 8,9517911%001 1,0000000+000 ©,6365315=004
49 1,1305617+000 9,9922264»001 1,0000515+000 7,7155991=005 AR,9517911%004 1.00000004000 B.288R8786=004
50 1,1301952%000 9,9932596=001 1,0001800+000 7,0059847=005 8,9517911°001 1,0000000+000 B,5408051=004
51 1,1298895#000 9,9940738=001 1,0002712+000 6,40897052005 8,9517914%001 1,00000004000 8,6384261=004
52 1,1296431+000 9,9946888=001 1,0003317+000 5,9052465005 9,1478485=001 1,0158320+000 8,6280538e004
53 41,1294542+000 9,9951861~001 1,0003636+000 5,9931688n005 ©,1478485e001 1,1546906+000 B,4497704=004
54 1,1293239+000 9,9956824-001 1,00035944000 6473145432005 9,14784859001 1,5128835+000 7,9111580=004
55 1,1292594+000 9,9963069-001 1,0003193+000 8,1949894005 84859 101en0é
56 1,12927804000 9,99/3143=001 1,0002493+(00 1.0309717»004 ©0,1478485e001 4,5624424+000 5,1782397«004
57 1,1294040+000 9,9994022=001 1,0002168+000 2.12597512004 0,1478485=001 9,9205939+000 2,7657722=004
58 1,1295379+000 9,9990194=001 1,0003169+000 2,3909836=005 ©,1478485%004 1,00000004000 #4,1493753=004
59 1,12965044000 9,9998503=001 1,0002629+000 2,05217062005 ©9,1478485»001 1,0000000+000 2,7789274=004
60 1,12974534000 9,9995178-004 1,0002168+000 1,8507498%005 0,1478485=001 1,0000000¢000 2,6503729=004
61 1,1298243¢000 9,9992793=001 1,0001829%000 1.71485042005 ¢,1478485#001 1,0158320+000 2,5501792«004
62 1,1298876+000 9,9991283=001 1,0001584+000 1.76209392005 0,1478485=001 1,1546906+000 2,4558585=004
63 1,1299349+000 9,99908777001 1,0001377+000 2,01392852005 9,1478485we009 1,5128835+000 2,2894613e004
64 1,1299639+000 9,9991654=001 1,0001163+000 2,505%853=005 ©,1478485e001 2,3572358+000 1,9977705=004
65 1,1299692¢000 9,9993334-001 1,0000873+000 3,10747502005 ©,1478485e001 4,5624124+000 $£,5395039=004
66 1,1299421+000 9,9994249=001 1,0000310+000 4,8557506%005 9,1478485¢001 9,9205939+000 B,8528264=005
67 1,1299067+000 ©,9991329=001 1,0000365+000 6,5172700%006 9,1478485e001 1,0000000%000 ¢,2322664=004
68 1,1298777+000 9,9992749=004 1,0000073+000 5.4476171w006 ©0,1478485=001 1,0000000+000 7,9777819«005
69 1,12985364000 9,9994063-004 1,0000149+000 4,8455701w006 0,1478485w001 1,0000000+000 7,4234529«005
70 1,1298340+4000 9,99950647001 1,0000206+000 4,44462572006 ©,1478485e001 1,0158320+000 6,9922098=005
71 1,1298185«000 9,9995801=001 1,00002404000 4,5276195s006 ©,1478485e001 1,1546906%000 6,5985892«005
72 1,1298073+4000 9,9996422=001 1,0000246+000 5,1266791»006 0,1478485e001 1,5128835+000 6,0383987005
73 1,1298009+000 9,9997050=001 1,0000222+4000 6,3090554%»006 0,1478485e001 2,3572358+000 5,1744195=005
74 1,1298007+000 9,9997862=001 1,00001774000 7,8226787»006 9,14784859001 4,56241244000 3,9051665005
75 1,1298085+000 9,9999339=004 1,0000153+000 1,3724914»005 9,1478485s001 9,9205939+000 2,1928339e005
76 1,1298180+000 9,9999153~001 1,0000228+000 1,7108544w006 ©0,1478485=(001 1,0000000+000 3,1256408e005
77 1,1298258+000 9,9999837-001 1,0000191+000 1,4472486s006 ©0,1478485=0014 1,0000000%000 2,0688254=005
78 1,1298323+000 9,9999627=001 1,0000157+000 1,2952500e006 9,1478485=001 1,0000000*000 %,9388855=005
79 1,1298377+000 9,9999468=001 1,0000131+000 1,1933941m006 ©0,14764859001 1,0158320+000 %,8398132=005
80 1,1298419+000 9,9999371~001 1,0000112+000 1,2203299=006 ©9,14784852001 1,1546906+000 $,7488142=005
81 1,12984514000 9,9999350=001 1,0000096+000 1,3873963w006 ©,1478485#001 1,5128835+000 #,6113307=005
B2 1,1298469+000 9,9999409~001 1,0000080+000 4,7152440=006 ©0,1478485e001 2,35723584000 &.3904093=005
83 1,1298471+000 9,9999530=001 1,0000059%000 2,1255766=006 9,1478485e001 4,5624124+000 $,0561891=005
84 1,12984514000 9,9999593=004 1,0000039+000 3,55284372006 9,1478485e001 9,9205939+000 &,0067405=006
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s 1 G=1 J=1 FLUX= 2 ,45428348»003

= 2 Ge=l J=1 FLUX= 2,59879%7=003

2 S Gml J=i FLUX® 2,9179100-003

O 4 Gei J3i FLUX= 4,2328366-003

a 5 Ge=l J=1 FLUX= 4,1032082-003

= 6 Gmy Jmi FLUXz 3 3306827=003

= 7 Gel J=1 FLUXE 9,0175858=004 N e, e
|= 8 Gsl J=1 FLUX= 2,2195784s004

I= 9 Gel J=i FLUXs 4,2227170«005

JANDID2D HAS COPJED FLUX FROM LUN 3 ONTO LUN 48
[MAXTNE 9 JMAXIN= 9 [MAXBUT= 9 JMAXOUT= 9
I 1 G=l Js1 FLUXE 4,7814609%002

1= 2 Gsl J=1 FLUX= 4,7814609=002

T= S G=l Js1 FLUX= 4,7814609-002

I= 4 Gs1 J=i FLUX= 3,5860957»002

i= 5 Gel J=1 FLUX= 3 5860957002

1= 6 Gel J=1 FLUXE 3,5860957+002

i= 7 G2l J=i FLUX= 2,3907305s003

12 8 Gml Jmi FLUXS 2,3907305=003

T 9 Gail J=i FLUX= 2,3807305+003
CANDID2D WAS COPIED FLUX FROM LUN 49 ONTO LUN 48 y
IMAXIN= 9 JMAXINE 9 IMAXBUT= 9 JMAXOQUT= 9

TANDIDZ2D IS PREPARING X SEBTIONS ONLY ON LUN

98

L61
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APPENDIX B

LGOEDIT2
1. Identification
Tatlel Load-and-go tape edit
b. Language. FORTRAN-63, one COMPASS subroutine
c. Machine. 3600
d. Programming Sanford Elkin,! D. B. Taylor, A. L. Rago,
and Design. J. Zapatka, G. J. Duffy

2. Purpose

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. LGOEDITZ 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).
LGOEDIT?2 first reads a card from standard input using the format 3I2.
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.

LGOEDIT?Z2 recognizes five control cards. These are:

Column 1-4 5-8 9-16
IDEL NAME
IREP NAME
TINS ' NAME
IBYP : NAME
iDLC NAME

T Control Data Corporation.
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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:

JDEL 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.

ZBYP will copy the old LGO tape ontc 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, Z,BYP
allows us to bypass an earlier occurrence of NAME.

IDLC will delete all cards between the IDC card of subprogram
NAME and the final card of the subprbégram 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.
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5. Timing
A large LGOEDIT2 job was timed with the following resulting sta-
tistics:
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 = 1 min 35 sec (22% of job time)

b. FORTRAN called nine times to compile 11 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. LGOEDITZ Output Edit

LGOEDIT2 will produce lists of the subprogram names on old and
new LGO tapes, along with a record of the edit procedures carried out
and attempted.

7. Typical LGOEDIT Job

1J0b,999,204051,25

Acct. card.

§/Mount Tapes L5882(44) and 1L8878(49)

JEQUIP,20=60

{EQUIP,21=61

{EQUIP,29=(SNARG-OVERLAY-29,1),SV
JEQUIP,39=(SNARG-OVERLAY-LOAD-AND.GO,1),5V
JEQUIP,44=(SNARG-XLIBIT.-DEBUG,6)RO,SV
{EQUIP,49=(SNARG-OVERLAY:LOAD-AND-GO),RO,SV



IFILE,14
IREP....SNARGID
{FILE-END
IFTN,L,A,X=14,
SNARGI1D Source Deck
SCOPE
IFILE,14
{REP----INITILIZ
JFILE-END
FTN,L,A,X=14
INITILIZ Source Deck
SCOPE
LGOEDITZ Binary Deck
JRUN,60,10000,7,
49391 4

tEND-OF-FILE card for end of this run

1LOAD,39
IRUN,60,10000,7,
Data Deck
Blank Card
tEnd of File card for this job.

To place the following on
LUN 14:

JREP:---SNARG1D
SNARGID binary deck.
JREP...-INITILIZ
INITILIZ binary deck.
3(EOF)

Transfers all binary card records from 49 to 39 replacing only
those belonging to SNARGID 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.

201
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