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ABSTRACT

GAKIN II is a time dependent neutron diffusion code.
It solves the time dependent multigroup neutron diffusion
equations in one space dimension using the usual finite
difference approximation. Time integration is accomplished
using an exponential transformation and semi-implicit
differencing.

GAKIN II is a revision of the existing code GAKIN.
The temporal treatment has been improved, a simplified
and more implicit algorithm has been used, and the coding
has been improved and simplified.
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1. INTRODUCTION

GAKIN II is a one-dimensional multigroup diffusion
theory kinetics code, The code solves the time dependent
multigroup diffusion equations in slab, cylindrical, or
spherical geometry. An arbitrary number of space points,
regions and energy groups may be used. Optionally, the
effects of time dependent cross sections, external
sources, and xenon poisoning may be included. Time
step adjustment can be automatic. GAKIN II has been
written fof the IBM System 370, or System 360.

GAKIN II is a revision of GAKIN (Reference 1) designed
to decrease the storage requirements and running time of the
original code. The iterative frequency predictor in GAKIN
has been replaced by an explicit scheme, the steady state
initialization calculation has been streamlined, and
a large number of programming improvements have been
made. As a result, GAKIN II is substantially more
economic to use than GAKIN., A complete summary of the
changes made to GAKIN can be found in Section 7.

The theoretical basis for GAKIN II is presented in
Sections 2 through 5. Section 6 describes Some of the
terms a user may need, defines the cross sections used,
and explains how cross section variation is treated.
Section 8 contains necessary user information and section
9 contains two sample problems. The code is listed in

the appendix.



2. Algorithm Development

In this section the basic numerical scheme used
in GAKIN II is derived. 1In 2.1 the time dependent
multigroup diffusion equations are set forth. ﬁis—
cretization is accomplished by finite differencing of
the spatial variable in 2.2 and by e*ponential trans-
formation of time in 2.3. The resulting system of
equations is proven consistent in 2.4 and numerically

stable in 2.5,

2.1 The Time Dependent Multigroup Diffusion Equations

Considering only one fissionable isotope and

assuming that the neutron energy group velocities are

time independent, the time dependent diffusion equation

for group g is
8 — L]
Vg 3t ¢g(_r_it) = Z_ Dg(_r_lt) _Y_ ¢’g(£it)
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where,

vg is the group speed of neutrons in group g,

¢g(£,t) is the neutron flux in group g at location

r, and at time t,
Dg(£,t) is the group g diffusion coefficient,

B = & Bi' where Bi is the fraction of all neutrons
i=1
produced due to decay of delayed neutron

emitters in group i(i=1,2, ..., I),

xg is the fractional yield of prompt neutrons into group

g,

V is the number of neutrons emitted per fission,

ng(g,t) is the macroscopic fission cross section

for neutrons in group g,



x?g is the fractional yield of delayed neutrons

into group g from emitters in group i,
Ai is the decay constant for emitters in group i,

ci(g,t) is the concentration of delayed neutron

emitters in group i,

Sg(g,t) is the rate at which neutrons are
introduced into group g from extraneous

sources,

ngg.(g,t) is the macroscopic cross section for

scattering from group g' to group g, and

Etg is the total macroscopic cross section for
interaction of neutrons in group g. The
associated equations for the delayed neutron

emitter concentrations are:

aci (E' t)

G
—3EF =8 Z

g 1

|

L vzfg(_r_,t) ¢g(3;.t) - A; c.(x,t)
(2)

for i = 1,2, ... I.

By defining the vectors

$(x,t)

S(xr,t)

COlumn [¢l(£’t)' oo 0y ¢G(£'t)]l

Column [S;(x,t), ..., S.(zx,t)],



z
\Y f(£!t) - column [\,Xfl(—r—'t)' oo s p szG(}'_,t)]'
xp = Column [xg' e ooy xg] ’ and
d d d
Ki = Column [xil’...’ XiG]

and the matrices
[vl = Diagonal [Vl’ cees vG],

(b(x,t)] = Diagonal [D,(x,t), ..., D,(x,t)], and

-
Ze17ls1n “Ig12 R “Ig1G
“Is21
[A (£' t) ]s . .
L Y561 Tt 26 566

where ztg = ztg(E’t) and ngg. = ngg.(g,t), it is

possible to write the time dependent multigroup diffusion

equations in matrix form (Reference 2):
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-1

V17 2 g(r,t) = ¥ [D(Z, Y olx,t)

SIA(E,B)] olr,t) + (1-8) xP vig(r,v) T g(x,t)

——

I a (1b)
+ iil A6 (x,t) xo + 8(E,t)

2.2 Spatial Dependence

The simplest and most commonly applied method of
discretizing the space coordinate in the diffusion equations
is to replace (formally) the derivative in the leakage
term, V.+ [D] V with a finite difference expression and
to replace the continuous functions ¢g(£,t) with discrete
values ¢gp(t) = ¢g(£p,t). As a result, the elements of
¢ must be expanded into vectors.

Let ¢gp (g=1, ..., G; p=1l, ..., P) be the neutron
flux in group g at spatial mesh point p. And similarly,
let cip (i=1, ..., I; p=1l, ...,P) be the concentration
of delayed neutron precursors in group i at point p.

We may now define the following.
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[H]

= Diagonal [Fi], i=1,2 ..., G+I

where,

= - p
vi{zsii+(l e)xi vi

ITRLTTRALY
for i <G
= ->\i [I]

for G < i < G+I.

is the P by P identity matrix.

= Diagonal [Hi] i=1,2s004, G+I

where, for a homogeneous reactor,

(H,]

= b 0
b -a b
b =a
= viDi
0 -a
| b

-a

12.

(4)
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n
a = 352 ,
Ar
rn
S v

n = 0 for plane geometry,
1l for cylindrical geometry,
2 for spherical geometry,
and Ar is the mesh spacing.

[Hi] = [0] for G < i < G + I.

Note that [I'] = [T(t)] is diagonal and [H] = [H(t)]

is tridiagonal.

Ly, 0 e e s (L1, ge1!

(L] = ) )

. .

R Te 75 TR cr TS 2

where

[Lij] = [0]
for i < j

and for G < j < i,



(L,.] =v, {E_..+ (1-8) x? v L)

ij i 8ij
for j < i < G, and
[Lij] = (v[fj Bi.g) [T]

for j < G < 1.

¢

[ul] = . .

*

where,

(g 51 = (0]

for j < i,

and for G < i < j,

1]

for i < j < G, and

d

[U"] = (Xi,j"G Aj"G

i3 ) 1]

for i < G < j,

£]

11] e [Ul,G+I

L[UG+1,1]" * U1, Ge1!

oL _a) P
(U451 = vy {zsij + (1-8) X3 vzfj}[II

(1]

14.

(7)
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Note that [L] = [L(t)] is lower triangular,
(U] = [U(t)] is upper triangular, and [Uij] and [Lij]
are diagonél (if non-zero).
For a reactor composed of more than one region,
each with different properties, the non-zero elements
of [Hi]’ [Fi], [Uij]' and [Lij] are no longer identical
but depend on the properties at that mesh point. For
region interfaces, a more rigorous development yields
the proper volume weighting of properties for that point.
The band structure of the matrices involved is unchanged.
Finally, using the above definitions, the time

dependent multigroup diffusion equations may be written

e Lt = [B(O)] ¥(t) + S(¥) (8)

where

[B(t)] = [L(t)] + [U(t)] + [H(t)] + [I(v)].

2.3 Time Dependence

In this section, the temporal variable is dis-
cretized by approximating the neutron flux time dependence
with an exponential. This approximation is exact when
the flux behavior is asymptotic and is expected to be

accurate in other cases.
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Integration of equation (8) over the interval

h = tj+l - tj and rearranging yields:
541 7S] Y41
v -7 (r(e)] y(t) dat - s (H(t)] y(t) dt
t t
3 3
; tie1 Y41
= y” + [ (L(t)] y(t) dt + [ (U(t)] ¥(t) dt (9)
tj tj
j+1
Y1 s at
]
where,

i - J j
yo o= y(tj) = Column [wll""' wGP]

It is reasonably accurate to approximate,

= ¥ 3
wgp(t) e gp wgp

in the interval h.

Numerically, a more manageable approach is to use

energy independent frequencies, wp, such that

bopt) = € p(t-tj)wgp for g=1, .., G. (11)
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This approximation is physically justifiable if the test
energy group for determination of the point dependent
frequencies is judiciously chosen (e.g., for a thermal
reactor, the behavior of the faster flux groups would

be expected to closely follow that of a thermal energy
group) .

Then substitute

ple) = glt-ty) = (2l 3, (12a)

where

[Q] = Diagonal [(.01,..,wp,...,wl,...,wp],

into the second integral on the right hand side of

equation (9) and

ple) = oltty,y)- (01 I+l (12b)

into all other integrals involving y(t) in (9). These
substitutions are performed to produce a stable numerical
scheme implicit in all terms except the term involving [U].
Finally, approximation of [L}, (U], [T'l, ([H], and ([Q]

by constants in the interval h yields the algorithm used

in GAKIN II:
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{[1] - [H+T]([FF2]} £j+l =

(L) (rr2] 3t 4 ([11+(U] (FF11} o7 (13)
tj+l
* £ s(t)dt
3

The elements of the diagonal matrices (FFl] and ([FF2]

are given by

wyth
FF1 =S =1 for all g (14a)
p ® -
p
-w«h .
FF2p = l:%——g- for all g (14b)
p

The fact that matrix factorization is performed one group
at a time has been used to account for the slowing down
source, [L] y implicity. Since the external source

term, S(t) is a known (in GAKIN II, linear) function of

time, the final term in equation (13) is easily determined.

2.4 Proof of Consistency

A numerical scheme for solution of a properly posed
set of equations must converge to the correct answer as
successively smaller time steps are used. Assuming the
time dependent multigroup diffusion equations are

properly posed, consistency and stability imply
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convergence (Reference 3). 1In this section we will
show that the GAKIN II algorithm is consistent and
that the truncation error is of 6rder hz. The scheme will
be proven stable in the next section. Note that these
proofs are rigorous only for constant frequencies. However,
experience has indicated that the scheme works provided
the time step used is not too large.

Neglect the source term and rearrange equation (13)

as follows,

pI*1 o3 = mersnyrer2) 3t o+ uiceFll w300 (19
or
pI* o yI = marsn) (nrm - om?y It (16)
+[UI{R[I] + 0(h%)} yI.
Further rearrangements gives,
% {gj+l - gj} = [H+T+L] gj+1 + [u] gﬁ + 0(h). (17)

Taking the limit of this equation as h>0,
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Seu=1I81y. (18)

The numerical scheme proposed for GAKIN II is
therefore consistent with the time dependent multi-
group diffusion equations (spatially discretized) for
any fixed h.

Equation (16) also shows that the truncation

error is of order h2 by comparison with

+1 _ GhiB] 3

12
2.5 Proof of Stability

In this section the GAKIN II algorithm is proven
numerically stable, Unstable error modes cannot dominate
the solution and the method will provide convergent
results (since it is also consistent).

By ignoring the external source term in equation (13)

and rearranging other terms, the GAKIN II algorithm may be

written
j+l _ 3
where,
[G,] = [1] -{[HI+(T]} [PF2]
[G2] = [I] + [U][FFl] + [L][FF2].
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[G2] can ks shown to be nonnegative for all fixed values
of wp, h, (U], and [L].

For most physical problems

Leg 2 (-B)XEVEL + 2 - 1/v,  for all g.
Therefore, [Gl] is a nonsingular matrix with positive
diagonal elements and nonpositive off diagonal elements.
Such a matrix can be shown to have a nonnegative inverse
(Reference 4). Therefore, [Gll-l [G2] is nonnegative

and irreducible and by the Perron-Frobenius Theorem has

a single largest eigenvalue whose associated eigenvector
has positive components. Consequently, the algorithm can

be proven numerically stable for all real wp and any h

(Reference 5).

3. Frequency Prediction

In order to solve for Yy, some means of predicting
the frequencies, wp, p=1,2..., must be found. GAKIN II is
in this sense a predictor-corrector type of algorithm.
Three methods have been tested for use in GAKIN II. No
completely satisfactory method universally applicable to

all problems has been found. However, the method finally
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chosen provides acceptable results for most problems.
In any case; use of a sufficiently small time step
will always provide corrécﬁ results,

The first predictor tried (Reference 6) uses an
approximation to the factors [FFl] and ([FF2] (equations

(14)). Expansion of the exponential terms in these factors,

h2

h2

shows that they may be approximated (with error of order
h2) by h[I]. The predictor step for this method then
consists of applying this approximation to the GAKIN II
algorithm in the test energy group, g'; solving for
approxlmate flux values wJ ;; and computing frequencies,
wp—-ln(wg ;/wg ' These predicted frequencies are then
substituted and the corrector step (full GAKIN II
algorithm) is carried out. If the designated test energy
group is other than group one, it is necessary to
approximate the slowing down source at step j+1 by

ehe 18], EJ (again with error of order h2).

(] -
In the second predictor tried, the factors [FFl]

and [FF2] are calculated explicitly using a frequency
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=1 J j-1
wp-ﬁ ln(wg.p/wg- P

previous step. This predictor consists of using these

) found from the results of the

values of [FFl] and [FF2] in the GAKIN II algorithm

in test group, g'; solving for approximate flux values
;gt; ; and computing predicted frequencies, wp. as in

the first method. These Wy, are then used in the corrector

step. Again, series expansions of ([FFl] and (FF2] show that

neglecting the change in [Q] should result in errors of

order hz.

The third method tested and the one finally implemented
in the current version of GAKIN II calculates frequencies,
wp=%'ln(wg.p/wgfé), from test energy groups, g', fluxes.
These frequencies are then used directly in the full
GAKIN II algorithm to calculate the flux and precursor
values at the end of time step 3j+l. As before,
approximation of ([Q2] should mean that the error is of
order h2 for this scheme.

Testing of the above prediction methods has been
conducted using American Nuclear Socity Benchmark Problems
(Reference 7). Problem X-A3, a prompt supercritical
excursion in a three region core and problem X-A2, a
delayed supercritical transient in the same core have been
solved using the various prediction schemeé. In both

problems, the initiating mechanism is a decrease in the

absorption cross section in a non-central region of
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the reactor. Results obtained using the frequency
predictor incorporated in the present version of GAKIN
IT are listed in section 9.

Results for the prompt supercritical problem using
all of the frequency predictors demonstrate substantial
gains in time step size. Difficulties appear when
the methods are applied to the slower transient. Rela-
tively small time steps are necessary for converged
solutions with all three methods and numerical instabilities
occur when the same time step size is used in the second
method.

The third method has been chosen for use in GAKIN II
because it is the simplest and the other two methods do
not result in savings worth the added computational
effort. GAKIN II is an excellent means of solving rapid
or moderately slow kinetics problems. However, for very
slow transients there are other existing codes which may

enable use of larger time step sizes.

4. Automatic Time Step Adjustment

GAKIN II incorporates an option by which the time
step size may be automatically adjusted. The method
used for this adjustmeht is based largely on a number of
years of code use. Basically, tests are made to determine

how rapidly the frequencies are changing in space and
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time and the time step is increased or decreased
accordingly. Figure 1 is a flow diagram of the

time step adjustment logic.
For all space points, p, the maximum frequency w

and the minimum frequency w are found. The ratio

R, = E/g if w is greater than or equal to zero, or

R
]

]

9/5 if w is less than zero is used to define

a quantity indicative of how rapidly the frequencies are
varying in space (62 is an input parameter).

In a similar fashion, at each test point, n,
(WPT on input card #6), the ratio an = wnj/wnj-l

, or an = wnj-l/wn for ‘wnj‘ > |m

’

w_.| < Jw_. .
| nJ‘ - ' nj-1 nJ-l|
where subscript j refers to the time step, is used to

define

(el is an input parameter). The quantity ¢ the maximum

T'

over all h of €mn is then used as an indication of

how rapidly the frequencies are changing in time. Ex'

the maximum of €g and € (but not less than el) and TG'

the largest |wpchl are compared to determine if time step
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adjustment is necessary. If E > 2T, the time step

size, h, is increased according to the input parameter
. 5 . .

TSTINC If T6 >E and T6 63(83 is anqther input

parameter) the time step size, h, is decreased.

Recommended values for input constants (card 12)

are:

e = 2x107" (EP1),

e, = 1.6 x 1077 (EP2),

€4 = 5 X 1073 (EP3),
TSTINC = 1.05.



E

By

= max [:S':T]

1
x Dot less than €

h = h * TSTIHNC

h=h

.nj - ‘nj-l -0l 4 an = 0 _—
w
n € = Er
et g ] ey e T
n
®
nj-1
toagh > Bogyal b Ry = “ny -
— G=w=0 — R =0
o
- € €
— @ <o — R, = w/w €5 = ].%R; _SJ
« = min “w
P
et >0 — Rs = 2/:
L 74 = max(l@-nl, lu-bl}

Figure 1

Automatic Time Step'Adjustment'Logic

T, = -ax(!x €.}
T
h-?-inﬁ
€
N
~
2
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5. Steady State Calculation

The initial flux-precursor vector used in GAKIN II
must be the converged solution to a steady state cal-
culation for the initial cross sections. These values
may be input by the user (STEADY = 0 on Card 3) or

they may be determined by the code (STEADY

il

l,2). The
method used to search for the steady state 2 is a
simple power iteration and is discussed in this section.
Neglecting the derivative and source terms in
equation (1) and using the associated precursor

concentration equations (2) to define,

o

X = (1-8) +
X Kp

i=1

the group diffusion equations become

- V- [D(r)] V ¢(x) + [A(r)] ¢(r) =
(23)

Discretizing the spatial variable as in section 2.2.1

and splitting [A] such that

(a] = [R] - [T],
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where [R] contains all of the diagonal elements of

[(a], {23) becomes

-.l _ l - T .
(vl “[H]} ¢ = ([T] ¢ + & X VIe - ¢, (24)
eff

{ [R]

The terms involving the precursors are not considered
since they have been accounted for implicity in Z. Also
the division by Keff is actually performed and v is
replaced by a new "equilibrium" value. Therefore, Keff

is unity after the steady state solution of equation

(24) is completed.
{[R]-[v]-l[H]} is a nonsingular matrix with positive

diagonal elements and nonpositive off diagonal elements.

Kl X gng is nonnegative. Consequently, the
eff

Perron-Frobenius theorem applies and the solution, ¢,

[T] +

corresponding to the largest eigenvalue Keff has positive:

components.



6. Cross Sections and Input Parameters

6.1 Definitions

In terms of

in Section 2 are

sGG'

ztG' = sz‘ +

x’U
i

30.

input parameters the variables used

defined in each region,

SIGT(R,G)
1/3 ZtrG
SIGF (R,G)
SIGC(R,G)
SIGX(R,G,G")
GRP

T, 4+ I
cG G=1

z

R,

as follows.

= Transport cross section.

= Diffusion coefficient.

Transfer cross section

Fission cross section.

Capture cross section.

from

group G' to G.

sGG'

= SIGX(R,G',G')

Total interaction cross section in group

Gl

n

NU(G)

V(G)

CHI (G)

SDIN(G,I)

1

(GRP is the number of neutron groups).

Neutrons per fission.

Group speed.

Prompt neutron yeild into

group G.

Delayed neutron yield from
delayed group I into neutron

group G.
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BI = BETA(I)

Delay neutron fraction for
delayed group I.

A, = DECAY(I)

I Decay constant for delayed

group I.

For each space point P =1, ..., PT

It

q)PG PSI (PIG) H G=l’ e e 0y GRP

]

C

P pPsI (p,G'); G'=GRP+I; I=1, ..., DEL

(DEL is the number of delayed neutron
groups) .

6.2 Xenon Feedback

The time rate of change of xenon can be expressed

in the following form

G G
= £ I + A, I - I 25

where

X: space point vector of xenon concentrations

ggﬁ the vector of pointwise fluxes for group g

oxg: capture cross section for Xe=-135 in group g
ng: macroscopic fission gross section
Az xenon decay constant = 2.874 x 10-'5 sec'_l
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A;:  iodine decay constant = 2.093 x 1072 sec”?
Yx: cumulative yield for Xe-135
YI: cummulative yield for I-135
I: space point vector of iodine concentration

whose rate of change is of the form

(26)

fo?
=
[}
>
™M@
™
<
>
-

For each region, r, the vectors lj+l and £j+l can be

computed for space points in r using the results of the

previous step.

a.h - -Ah -oh
xj""l = @ xj + a::-)\—; (e -e ) 'I‘j (27)
Y.+ -a_h Y -A.h -a_h
P (XL (Qee X)) - (E) (e T-e ¥ E
x x I
-A.h “Aph

I541 = I, + (_l:ST;___; Yr S¢ (28)
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where
G —

a,. = L a_ ¢ + A

b4 g=1 xg gj+l X

$ . . is the volume averaged flux over region r

9rJ  for group g and step Jj.
G - YT Y
T = g.3 'g,j+1
Sg = I [Tg ety )]

g=1

In GAKIN II the xenon concentration, XENON(Rp is
calculated for each region, R, and the iodine concentration,

IODINE (R), is calculated for each region, R.

6.3 Time Dependent Cross Section Variation

The time variation in the cross sections may be either
linear or guadratic at the users choice. As assumed in
equation (9), the cross sections are constant over the
interval of integration. Thus, the cross sections are
time dependent step functions calculated in the following

manner for each region R:

SIGX(R,G,G')j+l = SIGX(R,G,G')0 + CXL(R) T + CXQ(R) 12

SIGT(R,G) ) = SIGT(R,G) o + CTL(R,G) T + CTQ(R,G) 2

SIGC(R,G)j+l = SIGC(R,G)o + CCL(R,G) T + CCQ(R,G) Tz +

XABS (R,G) * XENON(R)
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SIGF(R,G)j+l = SIGF(R,G)0 + CFL(R,G) T + CFQ(R,G) 12

where:

t_: time at the beginning of the time zone.

t: time at step j.

ATZ: length of the time zone.

CXL(R), CXQ(Rj, {CTL(R,G), CTQ(R,G), CCL(R,G), CCQ(R,G),
CFL(R,G), CFQ(R,G) |G=1,...,GRP}, are constants
specified for each time 2zone.

XENON (R) is the xenon build-up in region R as cal-
culated in equation (27).

SIGX(R,G,G'), SIGT(R,G), SIGC(R,G), SIGF(R,G) are
defined as in Section 6,1.

XABS (R,G) is cxg in Section 6.2, the xenon capture
cross section in group G and region R.



35.

7. Summarv of Changes to GAKIN

The most significant change in the original code,
GAKIN, as described in Reference 1 is the replacement
of the iterative scheme for frequency prediction by
an explicit, order h? method. The algorithm itself
has been altered to account for the slowing down
source implicitly. The steady state calculation has
been changed to account for the precursor concentrations
implicitly and to eliminate calculation of them during
flux iteration. A minor alteration has been made to
more formally account for the effect of xenon buildup
on cross-sections in that the Xenon capture cross section
has been made group dependent.

A number of programming changes have been made. The
present version of GAKIN II has been programmed for use
on the IBM-370 model 165 computer with Fortran G or H
compiler. Several subroutines have been unified or
eliminated in addition to those eliminated pursuant to the
changes discussed above. The code has been restructured
and object time dimensioning has been incorporated.
Consequently, recompilation of only a short MAIN sub-
program results in minimal storage costs for a class of
problems to be solved. Changes in input format are

detailed in Section 8.4.
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8. User Information

8.1 General

GAKIN II is presently in load module form compiled
in FORTRAN H(opt=2). The current dimensions can
accomodate problems with 10 regions (Ml), 10 neutron
energy groups (M2), 6 delayed neutron groups (M4), 50
test points (M7), and 100 space points (M5). The
number of edits for each time zone is limited to fifty.
To increase or decrease the dimensions, the user need
only recompile the short MAIN program with appropriate
dimensions. The number of bytes of core storage

necessary for use of the code can be approximated by

100,000 + 8[P(G+D) + 2GD + 9G + G(G+1)
+ 26R + 19RG + RG® + 11P + 4PG

+ 2N + 50)

where,

is the number of regions,
is the number of neutron energy groups,
is the number of delayed groups,

is the number of space points, and

Z w o @ xw

is the number of test points.
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Computation time per step is roughly approximated by
2 x 1574 [p(c + .3D)] seconds.

Input data is checked extensively for errors and
execution is prevented if any are found. Problems
may be stacked, i.e., the code automatically seeks

new input data after completion of a problem. Sections

8.2 and 8.3 describe the input format in detail.

8.2 Detailed Input Specifications

CARD #l1 - Problem Title. Printed at the head of each
output sequence. (12A6)

CARD #2 - Problem Dimensions and Internal Controls.
{GRP, THG, GF, DEL, REG, NUM, NCOMP, GEOM,
BCL, BCR, MTZ, XEN}, (1216)

GRP: Total number of neutron groups. (0 < GRP < M2*)

THG: Number of the group for which the frequencies are
to be ealculated and tested. (0 < THG < GRP).
For two group problems the last group iIs taken
to be the thermal group and it is recommended
that THG=GRP=2. In systems with more than one
thermal group some experimentation may be
required in the selection of THG.

GF: Number of fast groups. GF is used in the
standard cross section input card #16. If
the fast transfer matrix option, card #16, is
not desired enter a zero or blank for GF.

(0 £ GF < GRP),

*
See Section 8,1 for dimension limits
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DEL: Total number of delayed neutron groups.
(0 < DEL < M4¥) .

REG: Total number of homogeneous regions.
(0 < REG < Ml¥*)

NUM: Total number of space points at which the
frequencies are to be computed and tested.
These points are referred to as "test points".
(0 < NUM < M7*, NUM > REG).

NCOMP: Total number of compositions. (0 < NCOMP).
GEOM: Geometry control
0 - Slab; 1 - Cylinder; 2 - Sphere
BCL: Left (or bottom) boundary condition = 0 -zero flux

BCR: Right (or top) boundary condition = 1 - zero
gradient

MTZ: (a) If MTZ > 0 punch restart information

(b) |MTZ| = NTZ = total number of time
zones. Each time zone can have unique
properties of time dependent cross
sections, external sources, time steps
and print-out control.

XEN: Is feedback from the buildup in xenon to be
computed?

0 - NO, l - YES.

CARD #3 - Steady State Calculation and number of space
points {STEADY, PUNBAL, TIGHT1,

TIGHT2, TIGHT3, PT}, (216,3E12.6, I16)
STEADY: Is there is to be a search for the flux dis-

tribution and v which match the initial cross
sections?

*
See Section 8.1 for dimension limits.



- NO,

0
l - Yes,

[\
i
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initial estimate entered on card #20,

Yes, flat flux initial estimate,

3 - No, but initial precursor concentrations
are to be calculated from the fluxes entered
on card #20.

PUNBAL

TIGHTL
TIGHT2

TIGHT3

If an initializing calculation is to be
done (STEADY > 1) should the resulting
flux and precursor distribution (steady
state distribution) be punched?

0 - No, 1l - Yes,

Convergence criterion for the steady state
solution.

In order for the j+1 steady state iteration
to be acceptable it is necessary that the
following be satisfied.

0 < |xItl/kd 1.0 | < TIGHTL

eff’ “Neff f

j+l
0 < |K_gg = 1.0 | < TIGHT2

0 < |w3+1/wj - 1,0/ < TIGHT3 for all
! q test points

q.

where Kgff is the K-effective at iteration
j and wé is the THG group flux at point g

and iteration j.
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PT: Number of space points (The left hand
boundary of the problem is mesh point
number one).

CARD #4 - Region boundaries. {PB(R) | R=1,..., REG},
(1216).

PB(R): Number of the mesh point at the right hand
boundary of region R. The left hand boundary
of region one is assumed to be mesh point
number one. (Note that PB(REG) = PT)

CARD #5 =~ Region Lengths. {LR(R) | R=1,...,REG},
(6E12.5).

LR(R) : The length of region R (cm).

CARD #6 - Test Points. {WPT(N) | N = 1, NUM}, (1216)

WPT(N) : Space point to be used as test points in the
calculation and checking of the frequencies
and in testing convergence of the steady
state solution.

If DEL = 0 then cards #7, #8, and #9 are not to
be included,

CARD #7 - Delay Praction, {BETA(G') | G' = 1,..., DEL},
(6E12.5) .

BETA(G'): Delay fraction from fission into delay group G'.

CARD #8 =~ Yield Fraction. {SDIN(G,G') | G¢' = 1,..., DEL,
G=1,..., GRP}, (6E1l2.5) (Start a new card for
each neutron group G).

SDIN(G,G'): Fractional yield in group G from delayed group
G'.
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CARD 49 - Decay Constant. {DECAY(G') | G' =1,...,

DECAY (G'): Decay constant for delayed group G'.

CARD #10 - Fission Yield. {cur(¢) | 6 =1,...,GRP}

CHI(G): Yield from fission in group G.

CARD #11 - Neutron Speed. {v(g) | 6= 1,...,GRP)}.

V(G): Average neutron speed for group G (cm/sec).
This array should be in descending order
with largest value first. All subsequent
reference to group indexes assume the same
ordering.

CARD #12 - Frequency Predition and Time Step Adjustment
Controls {EP1, EP2, EP3, IEP4, IEP6,
TSTINC}, (3El2.5, 2112, El2.5)

EP1, EP2, EP3:

These parameters are explained in Section
4 and are used for testing related to time
step adjustment. Recommended values:

EPl = .2 x 10°3
EP2 = .16 x 10t
EP3 = .5 x 102

IEP4: Set IEP4 = 0 unless the frequencies are to
be set to zero and the frequency prediction
is to be bypassed (IEP4 = 1).

IEP6: =

=

0 auto. time step adjustment to be used.

1 no time step adjustment

TSTINC: Increase in time step size per time step
(Recommended value 1.05).



42.

CARD #13 - Composition Assignments. {NCMP(R) | R = 1,
o0y REG}' (1216).

NCMP (R) : Number of the composition assigned to region

R. One value for each region. NCMP(R) <
NCOMP for all R. -

The sequence of cards #14 thru #18 is repeated for each
composition. The ordering of compositions in this set of
cards must be consistent with the numbers used to identify
the compositions on card #13. |

GAKIN makes no use of the (n,2n), (n,a), or (n,p)
reaction rates or self-shielding factors, hence these

terms are not included in the input.

CARD #14 - Composition I.D. and Transfer Matrix Control.
{NUCNAM, Il, I2, I3}, (15a4, 3I4).

NUCNAM: Composition name used as identification during
edit.

Il: Not used.

I2; = 0 - No fast and no full transfer matrix
available. Do not include cards #16 and #17.

= 1 - Only fast transfer matrix available
(i.e., only transfer from G into G' where
G=1’ e 0 'GRP and G'=G+l' LI ) ’GF"'l) .

= 2 = Full transfer matrix is to be read.

I3: Not used.
Repeat card #15 for each neutron group G=1,...,GRP,.
CARD #15 -~ Composition Macroscopic Cross Sections.

{v(e),zf(e), c(c), ttr(e), z(n,2n) (g,
L(G+G+1l)}, (5El2.5).
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v(G): Neutrons per fission.

Zf(G): Macroscopic fission cross section.

£°(6): Macroscopic capture cross section.

2:1:]:‘

(G) : Macroscopic transport cross section.
g(Pe20) (g,

Not used in GAKIN.

2(G+G+1l): Sum of elastic and inelastic macroscopic

scattering cross sections for energy
transfer from group G to G+1l.

After the data for composition M has been read, then all

regions specified, on card #13, to contain composition

M(i.e., all

R such that M = NCMP(R)) receive the following

storage instruction:

CARD #l6 -

L(G*G'):

v(G) =+ NU(R,G)

:f(G) + sIGF(R,q)

r T (G) + SIGT(R,G)

£€(G) + SIGC(R,G)

L(G*G') + SIGX(R,G',G)

‘Fast Transfer Matrix (supply this card only
if 12=1 and GF#0). {I(G*G') | G'=G+1,...,
GF+1; G=1,...,GF}, (6El2.5) (Start a new
card for each G).

Sum of elastic and inelastic macroscopic

scattering cross sections for energy transfer
from G to G'.

If GF=GRP then enter a zero for I (GF->GF+l).



CARD #17 -

Supply cards
CARD #18 -
GAMAX:

GAMAI:

CARD #19 -

XENON (R) :

IODINE (R) :

XABS (R,G) :

CARD #20 -

44.

Full Transfer Matrix (supply this card only

if 12=2).,

{r(c+¢') | ¢'=1,...,GRP; G=1,...,GRP}, (6E12.5)
(start a new card for each group G).

I (G+G'): Same definition as for card #16.

#18 and #19 only if XEN#O.

Fission Yields. {GAMAX, GAMAI}, (2El12.5)
Fission Yield for Xe-135

Fission Yield for I-135.

Xenon and Iodine Parameters
{XENON(R), IODINE(R), XABS(R,G), G=1,...,GRP}.

Initial ¥enon concentration in region R,
atoms/cm”. The initial cross sections must
reflect the effect of this concentration.

Initial godine concentration in region R
atoms/cm”,

Xenon capture cross section in region R
in group G, barns.

(Start a new card for each region).

Initial Flux Distribution. {PSI(PG) | P=1,...,
PT; G=1,GRP}, (6El2.5).

The initial flux distribution is read in point-
wise for each group (start a new card for each
group) .

If a steady state calculation is not performed
(i.e., STEADY=0) then the initial precursor
concentrations are read in immediately following
the fluxes.

{ps1(P,G)
(6E12.5).
Omit Card #20 if STEADY=2,

P=1,...,PT; G=GRP+l1l,...,GRP+DEL},
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The sequence of cards #21 thru #33 must be repeated for
each time zone. Start with the first zone and arrange
in increasing order. The problem will terminate at the
end of time zone NTZ.

CARD #21 =~ Time Zone Control Card {HBEGIN, IH, TZ,
IPRN, NUM2, NTAG, SORCE, IEP4, IEP6}
(E12.5, 112, E12.5 616)
IEP4 & IEP6 are repeated here for possible
alteration in each time zone (see Card #12).

HBEGIN: Initial time step size (Sec.).

IH: = 0 Time step is kept the same as at the
end of the preceding time zone.

= 1 Step size set equal to HBEGIN.

TZ: |T2z| = Time at the end of this zone.
TZ > 0 precursor concentrations printed
at each edit time.
TZ < 0 precursor concentrations printed
at end of time zone only.

IPRN: In this time zone every IPRNEE step will be

edited. If IPRN=0 this edit criterion is
ignored.

NUM2: (a) If NUM2 < 0 then NUM2 is the number of
print times to be read in on card #22.

(b) If NUM2 > 0 then print-outs will occur
at NUM2 evenly spaced intervals throughout
the time zone. Do not supply card #22.

(c) If NUM2=0 this output option is ignored.
Do not supply card #22.

(|NumM2| < 50)

NTAG: Time dependent cross section control index.

(a) If NTAG=0 then there are no time dependent
cross sections in this time zone. Do not
supply cards #23 thru #30,.



SORCE:

CARD #22 -

STPRN (N) 3
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(b) If NTAG=-1 then the same time dependent
cross section parameters are used for this
time zone as in the previous zone. Do not
supply cards #23 thru #30.

(c) If NTAG ¥ 0 then the time dependent cross
section parameters are to be read in for NTAG
regions. Only regions with changing cross
sections need be considered. The omitted
regions will be assumed to have zero change
in their cross section.

External source control index.

(a) If SORCE=0 then there are no external
sources in this time zone. Do not supply
cards #31, #32 or #33.

(b) If SORCE=-~1 then the external source
parameters are the same for this time zone

as for the previous zone. Do not supply cards
#31, #32 or #33.

(c) If SORCE > 0 then the external source
parameters are to be read in for SORCE regions.
Only regions with nonzero sources need be con-
sidered. The omitted regions will be assumed
to have zero external sources.,

Print Timing (Do not use this card if NUM2 > 0).
{STPRN (N) [N=1,-NUM2}.

The program will automatically adjust the time
step so that a solution is calculated and
printed at the time STPRN(N).

where Tzo is the time at the beginning of the
time zone and Tzl=TZ is the time at the end of
the zone.

The sequence of cards #23 thru #30 should be repeated NTAG
times. Supply this sequence of cards only if NTAG > 0.
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CARD #23 -~ Time Dependent Cross Section Control Card.
{R,TAGX(R), TAGT(R),TAGC(R),TAGF(R)},
(516) .

R: Region number for which the following data
applies,

TAGX(R): Is the transfer cross section changing with
time.

TAGT(R): Is the transport cross section changing with
. time.

TAGC(R): Is the capture cross section changing with
time.

TAGF(R): 1Is the fission cross section changing with
time.

= 0 No.

= ] Yes - linear change only.

2 Yes - linear and quadratic
variation with time.
If tj is the time at step j, TZ and TZ, are respectively
the time at the beginning and end of the time 2zone, then the
time dependent changes in the cross sections can be expressed

as follows:

ATZ

TZl - T2 T = (tj - TZO)/ATZ

SIGK(R,G,G')4,) = SIGK(R,G,G') g + CXL(R) T + CXQ(R) T©°

2

SIGT(R,G)j+l SIGT(R,G)0 + CTRL(R,G) T + CTRQ(R,G) T

SIGC(R,G) y + CCL(R,G) T + CCO(R,G) 2

2

SIGC(R,G)j_’_l

SIGF(R,G)j+l SIGF(R,G)0 + CFL(R,G) T + CFQ(R,G) 1



CARD #24

CXL(R):

CXQ(R) :

CARD #25

CTRL(R,G):

CARD #26

CTRQ(R,G):

CARD #27

CCL(R,G):

CARD #28

CCQ(R,G):

CARD #29

48.

Time Variations in the Transfer Cross
Section. Supply this card if TAGX(R) =
1l or 2. CXL(R), CXQ(R), (2El12.5).

Total linear change in SIGX(R,G,G')
over the time interval ATZ.

Total quadratic change in SIGX(R,G,G')
over the time interval ATZ.

Linear Variations in the Transport Cross
Section. Supply this card if TAGT(R) =
1l or 2. CTRL(R,G) /Gm=1,...,GRP , (6E1l2.5).

Total linear change in SIGT(R,G) within the
time interval ATZ.

Quadratic Variations in the Transport Cross
Section., Supply this card only if TAGT(R)=
2. CTRQ(R'G)/G=1'000'GRP ' (6E12.5)o

Total quadratic change in SIGT(R,G) in the
time interval ATZ.

Linear Variations in the Capture Cross
Section. Supply this card if TAGC(R) =
1l or 2. CCL(R,G) /G=1,...,GRP , (6El2.5).

Total linear change in SIGC(R,G) in the
time interval ATZ.

Quadratic Variations in the Capture Cross
Section., Supply this card only if TAGC(R)=
2. CCQ(R'G)/G=1’UOO'GRP ’ (6E1205).

Total quadratic change in SIGC(R,C) in
the time interval ATZ.

Linear Variation in the Fission Cross
Section. Supply this card if TAGF(R)=
1l or 2. CFL(R,G)/G=1,...,GRP , (6El2.5).



CCQ(R,G):

CARD #30 -

CFQ(R,G) :
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Total linear change in SIGF(R,G) in the
time interval ATZ.

Quadratic vVariation in the Fission Cross
Section. Supply this card only if TAGF(R) =
2. {CFQ(R,G)/G=1,GRP}, (6El2.5).

Total quadratic change in SIGF(R,G) in the
time interval ATZ.

The sequence of cards #31 thru #33 is repeated SORCE times.
Supply this sequence of cards only if SORCE > 0. The
sequence need not be repeated for any region with a zero
external source. All omitted regions are assumed to have

Zero source.

CARD #31 -

SOR(R) :

CARD #32 -

SRCEO(P,G) :

SRCE1l (P,G):

External Source Input Control Card. {R,
SOR(R) }, (2I6).

Region for which the following data applies.

= 0 No external source for this tregion
(equivalent to the omission of the sequence
for this region).

= 1 Source input for each group and each
interior point of the region.

= 2 Source input for each group. The one
value is taken to be constant over the
interior of the region.

Pointwise External Source Input. Supply this
card only if SOR(R) = 1. {SRCEO(P,G),
SRCE1(P,G) /P interior to R in increasing order,

G=1,...,GRP}, (6El2.5). (Start a new card for
each group).

Initial external source space point P, group G.

Total linear change in SRCEO(P,G) in the time
interval ATZ.



CARD #33

SRCEOQ (P,G)

SRCEO (P, G)

N

50.

Region Constant External Source. Supply
this card only if SOR(R) = 2. {SRCEO(R,G),
SRCE1(R,G) /G=1,...,GRP}, (6E12.5). (Three
sets of two numbers per card, i.e., three
groups per card).

SRCEO(R,G), and SRCEl(P,G) = SRCE1l(R,G)
for all P interior to R.

and SRCE1(P,G) are the same as defined on
card #32.



Card 1

£°8

uotzdraosag 3ndul 3I0YS

Word 1
Column 2-72
Format Alpha-Numeric
Title Card
Symbol
Card 2
Word 1 2 3 4 5 6
Column 1-6 7-12 13-18 19-24 25-30 31-36
Format Integer Integer Integer Integer Integer Integer
Number of Test group Total Number of Number of Number of
neutron number of delayed regions test
groups fast groups points
' groups
Symbol GRP THG GF DEL REG NUM

o-[S



Card 2

(cont.)
Word 7 8 9 10 11 12
Column 37-42 43-48 49-54 55-60 61-66 67-72
Format Integer Integer Integer Integer Integer Integer
Left (or Right (or Number of Xenon feed-
Number of Geometry bottom) top) time zones back
compositions| 0 - Slab boundary boundary <0 no punch}{ 0 - no
1l - Cy- >0 punched l - yes
zling;;ere 0 - 2ero {lux output
1l - Zero gradient
Symbol NCOMP GEOM BCL BCR MTZ XEN
Card 3
Word 1 2 3 4 5 6
Column 1-6 7-12 13-24 25-36 37-48 49-54
Format Integer Integer  Decimal Decimal Decimal Integer
Steady state|Punch steady Cbnvergence criterion for Number of
calculation |state fluxes steady state calculation space mesh
0 - no 0 - no points
1l - yes 1l - vyes
2 - yes
3 - no
STEADY PUNBAL TIGHT1 TIGHT2 TIGHT3 PT

Symbol

°Zs



Card 4 Twelve words per card,

Word 1 2 REG

Column 1-6 7-12

Format Integer Integer Integer
Right hand Right hand Right hand
boundary, boundary, boundary,
first second last
region region region

PB(REG)=PT

Symbol PB(1l) PB(2) PB (REG)

Card 5 Six words per card.

Word 1 2 REG

Column 1-12 13-24

Format Decimal Decimal Decimal
Length of Length of Length of .
first region| second last
(cm) region, region, (cm)

(cm)
Symbol LR(1) LR(2) LR(REG)

‘€S



Card 6 Twelve words per card.
Word 1 2 NUM
Column 1-6 7-12
Format Integer Integer Integer
First test Second test Last test
point point point
WPT (NUM)
< PT
Symbol WPT(1) WPT(2) WPT (NUM)
Card 7 Supply this card only if DEL>Q, six words per card.
Word 1l 2 DEL
Column 1-12 13-24
Format Decimal Decimal Decimal
Delay Delay Delay
fraction fraction fraction

first delay
group

second delay
group

last group

Symbol

BETA(1)

BETA(2)

BETA (DEL)

A



Supply this card only if DEL > 0, six words per card. Start a new

Card 8 card for each neutron group G. (G=1,2,...,GRP)

Word 1 2 DEL

Column 1-12 13-24

Format Decimal Decimal Decimal
Yield Yield Yield
fraction in fraction in fraction in
group G from| group G o« o s group G fron
delayed from delayed delayed
group 1. group 2. group DEL.

Symbol SDIN(G,1) SDIN(G,2) SDIN(G, DEL)

Card 9 Supply this card only if DEL>0,six words per card.

Word 1 2 DEL

Column 1-12 13-24

Format Decimal Decimal Decimal
Decay const. |Decay const. Decay const.
for first for second for last
delayed delayed de layed
group group ¢ v group

Symbol DECAY (1) DECAY (2) DECAY (DEL)

*GS



Card 10 Six words %g;,card.
Word 1 2 GRP
Column 1-12 13-24
Format Decimal
Fission yield Fission Fission yield
first group | yield last group
second group
Symbol CHI (1) CHI(2) CHI (GRP)
Card 11 Six words per card.
Word 1 2 GRP
Column 1-12 13-24
Format Decimal Decimal Decimal
Neutron Neutron Neutron
speed first speed second speed last
group group group
(cm/sec) (cm/sec) (cm/sec)
Symbol v(l) V(2) V (GRP)

lgg



Card 12

Word 1 2 3 4 5 6
Column 1-12 13-24 25-36 37-48 149-60 61-72
Format Decimal Decimal Decimal Integer Integer Decimal
Frequency Time step: Rate of time
| ' Prediction: | , _ Adjusted i;igease
Adjustable time step parameters. 0 - used 1 - Constantl
l - by-
passed
Symbol EP1 EP2 EP3 1EP4 IEP6 TSTINC
Card 13 Twelve words per card.
Word 1 2 REG
Column 1-6 7-12
Format Integer Integer Integer
Number of Number of Number of
the com- the con- the com-
position position position
assigned to |assigned to assigned to
first region|second the last
region region
Symbol NCMP (1) NCMP (2) NCMP (REG)

“LS



Card 14 Repeat the sequence #14 thru #18 for each composition.
Word 1 2 3 4
Column 1-6 7-60 61-64 65-68 69-72
Format A6 Alpha-Numeric Integer Integer Integer
Composition Not used 0 - No tran.
I.D. matrix
s 1 - Only fast
Additional I.D. tran.
matrix
2 - Full
tran,
matrix
Symbol NUCNAM Il I2 I3
Card 15 Supply this card for each group Gr (6=1,2,...,GRP)
Word 1 2 3 4 5 6
Column 1-12 13-24 25-36 37-48 49-60 61-72
Format Decimal Decimal Decimal Decimal Decimal Decimal
Neutrons per | Macroscopic | Macroscopic |Macroscopic Not used Macroscopic
fission fission capture transport transfer
from
G to G+1
Symbol v (G) tf(q) £¢(G) Lt () $(Pe20) (o) | z(eecHl)

‘8S



Supply this card only i

f 12 = 1.

Six words per card.

Start a new card

Card 16 for each group G. (G =1,2,...,GRP).
Word 1 2
Column 1-12 13-24
Format Decimal Decimal Decimal
Macroscopic [|Macroscopic Macroscopic
transfer transfer transfer
Symbol L (G+G+1) L (G*>G+2) L (G+GF+1)
Full Transfer Matrix. Supply this card only if I2 = 2. Six words per
Card 17 card. Start a new card for each group G. (6G=1,2,...,GRP),
Work 1l 2 GRP
Column 1-12 13-24
Format Decimal Decimal Decimal
Symbol L (G+1) L(G*2) L (G*GRP)

“6S



Card 18 Supply this card inv_iE XEN =1,
Word 1 2
Column 1-12 13-24
Format Decimal Decimal
Fission Fission
yield for yield for
Xe135 I135
Symbol GAMAX GAMAI
Supply this card only if XEN = 1. Six words per card. Start a new
Card 19 card for each region R, (R =1,2,...,REG).
Word 1 2 3 4 GRP
Column 1-12 13-24 25-36 37-48
Format Decimal Decimal Decimal Decimal Decimal
Initial Xel35 Initial 113°|Xenon capture
concentration| concentra- cross section . . .
tion
Symbol XENON (R) IODINE (R) XABS (R, 1) XABS (R, GRP)

‘09



Six words per card, Start a new card for each group G. (G =1,2,..,K).
Card 20 K = GRP if STEADY=1,3; K = GRP+DEL if STEADY = 0; Omit card 20 if STEADY=2,
Word 1 2 PT
Column 1-12 13-24
Format Decimal Decimal Decimal
Initial flux|Initial flux Initial flux
group G, group G, group G
point 1 point 2 . e point PT
Symbol PSI(1,G) PSI(2,G) PSI(PT,G)
Card 21 Repeat the sequence of cards #21 thru #33 once for each time zone.
Word 1 2 3 4 5 6
Column 1-12 13-24 25-36 37-42 43-48 49-54
Format Decimal Integer Decimal Integer Integer Integer
Initial time|Initial time|Time at the Print every |Number of # of regions
step step control epd of the IPRNEE step pring times ylth chang-
_ time zone. ing cross
0 - H=HP P > 0 Calcul- :
. recursor sections
1-H=HBEGIN . ate .
conc. printed < 0 Read (-1 if same
>D,each edit a )| as last time
<0,at TZ only card #22| zone.
Symbol HBEGIN IH TZ IPRN NUM2 NTAG

*T9



Card 21 (cont,)
Word 7 8 9
Column 55-60 61-66 67-72
Format Integer Integer Integer
External See Card See Card
source con- $12 $#12
trol index
0 - No
1l - Yes
Symbol SORCE IEP4 IEPG6
Card 22 Supply this card only if NUM2 < 0. Six words per card.
Word 1 2 NUM2 |
Column 1-12 13-24
Format Decimal Decimal
Print time Print time Last print
number one number two time for
this time
zone
Symbol STPRN (1) STPRN(2) STPRN {(NUM2)

039



Repeat the card sequence #23 through #30 NTAG times. If NTAG < 0

Card 23 omit the entire sequence.
Word 1 2 3 4 5
Column 1-6 1-12 13-18 19-24 25~-30
Format Integer Integer Integer Integer Integer
Region for Time Time Time Time
which the variation inf variation in|variation in | variation in
following .SIGX(R)? SIGT(R)? SIGC(R)? SIGF(R)?
data -
applies 0 - no time dependent change; 1 - linear change
with time; 2 - quadratic change with time.
Symbol R TAGX(R) TAGT (R) TAGC (R) TAGF (R)
Card 24 Supply this card only if TAGX(R) = 1 or 2
Word 1 2
Column 1-12 13-24
Format Decimal Decimal
Total linear | Total
change in quadratic

the transfer
Cross sectior

change in
the transfen
cross
section

Symbol

CXL(R)

CXQ(R)

‘€9



Card 25 Supply this card only if TAGT(R) = 1 or 2. Six words per card.
Word 1 2 GRP
Column 1-12 13-24
Format Decimal Decimal Decimal
Total linear change in the transport cross section.
Group #1 Group #2 éﬁ%t Group,
Symbol CTRL(R, 1) CTRL(R, 2) c e CTRL (R, GRP)
Card 26 Supply this card only if TAGT(R) = 2. Six words per card.
Word 1 2 GRP
Column 1-12 13-24
Format Decimal Decimal Decimal
Total guadratic change in the transport cross section.
Last Group,
Group #1 Group #2 GRP
Symbol CTRQ (R, 1) CTRQ (R, 2) ‘ ¢ ° CTRQ (R, GRP)

‘v9



Card 27 Supply this card only if TAGC(R) = 1 or 2. Six words per card.
Word 1 2 GRP
Column 1-12 13-24
Format Decimal Decimal Decimal
Total linear change in the capture cross section,
Last Group,
Group #1 Group #2 §GRP
Symbol CCL(R,1) CCL(R, 2) . o e CCL(R,GRP)
Card 28 Supply this card only if TAGC(R) = 2. Six words per card.
Word 1 2 GRP
Column 1-12 13-24
Format Decimal Decimal Decimal
Total quadratic change in the capture cross section.
Last Grou
Group #1 Group #2 £#GRP B
Symbol CCQ(R,1) CCQ (R, 2) R CCQ (R, GRP)

°G9



Card 29 Supply this card only if TAGF(R) = 1 or 2. Six words per card.

Word 1 2 GRP
Column 1-12 , 13-24
Format Decimal Decimal Decimal

Total linear change in the fission cross section.

Group $#1 Group #2 _ ggﬁg Group,
Symbol CFL(R, 1) CFL (R, 2) . . . CFL (R, GRP)
Card 30 Supply this card only if TAGF(R) = 2. Six words per card.
Word 1 2 GRP
Column 1-12 13-24
Format Decimal Decimal ' Decimal

Total quadratic change in the fission cross section.

Group #1 Group #2 %g;g Group,

Symbol CFQ(R,1) CFQ(R,2) e e e CFQ(R,GRP)

99



Repeat the card sequence #31 thru #33 SORCE times.

If SORCE

Card 31 omit the entire sequence.
Word 1 2
Column 1-6 7-12
Format Integer Integer
Region for :
which the = 0: no source for region R
following = 1: pointwise source read in (Card #32)
data = 2: constant source for region R (Card #33)
applies
Symbol R SOR(R)
Supply this card only if SOR(R) = 1. Six words per card.
Card 32 K = PB(R-1)+ 1.
Word 1 2 3 4
Column 1-12 13-24 25-36 37-48
Format Decimal Decimal Decimal Decimal
Initial Total linear|Initial Total
external change in external linear
source point| source point|source point | change in
K group G K group G K+1 group G the source
point K+1
group G
Symbol SRCEO(K,G) SRCE1 (K,G) SRCEO(K+1,G) | SRCEL(K+1,G)

LY



card 32 (cont.) Repeat card #32 once for each group G. (G =1,2,...,GRP)
Word
Column
Format Decimal Decimal
Initial Total linear
external change in
source point | the source
. . PB(R) -1, point
group G PB(R) -1,
group G
Symbol SRCEO(PB(R) -1},G) SRCE1l (PB(R)-1,G)
Supply this card only if SOR(R) = 2., Two words per card. Repeat the
Card 33 card once for each group G, (G = 1,2,,.,.,GRP)
Word 1 2
Colunn 1-12 13-24
Format Decimal Decimal
Initial Total linear
external change in
source for source
region R, region R,
group G group G
Symbol SRCEO (R, G) SRCEL (R, G)

‘89
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8.4 Edit Description

At the intervals specified on Card 21 or 22 the

following information will be printed.

1)
2)
3)
4)

5)
6)
7)

8)
9)

10)

Problem Title.

Step Number and Time Zone Number.

Time.,

Time step size (this number will not reflect
adjustments made in the time step size necessary
to accomodate edit times or time zone endings).

w*h

Frequencies, w, and e at each test point.

Neutron fluxes at each point in each energy group.
Precursor concentrations at each point in each
group (this output may be suppressed except at the
end of time zones by specifying a negative TZ on
card 21).

Region averaged fluxes for each group.

Region averaged power normalized to initial power
in each region.

Total core averaged power normalized to initial
power.

8.5 How to Alter Previous GAKIN Input Decks

Input decks from the original GAKIN (Reference 1l) must

be altered as follows before use in GAKIN II.



—

Card 3;

Card 12;

Card 19;

70.

Egrd 6; Columns 49-54; should be PT, an

integer, the total number of mesh points.

Words 1, 2, and 3; Columns 1-12, 13-24, and

25-36; EP1l, EP2, and EP3 are now decimal
numbers chosen in accordance with Section 4
for time step adjustment criteria.
Word 4; Columns 37-48; IEP4 should be a 0
or 1 in column 48:

0 - Frequency prediction used

1 - Frequency prediction bypassed (all
frequencies set equal to zero).

Word 5; Columns 49-60; IEP6 should be a 0 or 1
in column 60:

0 - Time step adjusted automatically

1 - Time step kept constant.
Word l} Columns 1-12; is now XENON(R) a
decimal numbet equal to the initial Xe135
concentration (atoms/cm3) in region R.
Word 2; Columns 13-24; is now IODINE(R) the

135 concentration (atoms/cm3) in

initial I
region R.
Word 3; 4'--.,GRP+2; COlumnS 25-36' 37_48,000;

are now the Xenon capture cross sections in

region R for each group, XABS(1l), XABS(2) , 000,

XABS (GRP) .
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Card 21; Word 1l; Columns 1-12; is now HBEGIN (decimal),
the initial time step size in seconds.
Word 2; Columns 13-24; IH should be a 0 or 1

in column 24:

0 - Time step size (H) at the start of
this time zone is equal to the time
step size at the end of the previous
time zone

1l - Time step size, H = HBEGIN.

Word 3; Columns 25-36; TZ may be specified
with a minus sign in order to suppress
printing of precursor concentrations

except at the end of each time zone.

8.6 List of Subprograms

MAIN: Provides absolute dimensions for all
arrays and calls three subroutines.

DIRECT: Called by MAIN and with the subroutines
called by it comprises the code. Directs
code execution.

CALC: Performs one time step calculation.

AVRAGE: Computes core and region averaged flux
and power values.

COEFl: Calculates invariant matrix coefficients.

COEF2: Calculates those matrix elements which
may vary from step to step.

DEN: Calculates the precursor concentrations
from flux values at a point.



EQPREC:

ERR:
FEDBKX:

FREQ:

INEDA:

INEDB:

INPTAL:

INPTA2:

INPUTB:
ITER:

LHS:

MATINV:

PREC:

PRINTA:

PROD:

72.

Calculates the steady state precursor
concentrations,

Prints error messages.
Calculates the xenon concentrations.

Predicts the frequencies at each time
step and adjusts the time step size.

Edits initial input data.

Edits input data initially and at each
time zone.

Reads cards 1-3., Called by MAIN to
provide dimension variables.

Reads cards 4-20. Called only once
for each problem.

Reads cards 21-33 (each time zone).
Performs one steady state iteration.

Calculates the left hand size (Equation
13) of the GAKIN algonithm.

Inverts the left hand side of the steady
state and time dependent equations and
solves for ([vy].

Calculates the precursor concentrations at
each step.

Prints output edit information.
Calculates the source (right hand side of
equation (24)) for the steady state
calculation.

Punches restart input cards.

Computes the right hand side of the
GAKIN algorithm (Equation 13).

Rescales flux values to keep flux norm
constant.



SCALE:
SETUP:

SOURCE:

TEST:

TITLE:

UPDATE:

73.

Computes flux norm.
Directs steady state calculation.

Computes the external source term at
each time step.

Tests for time zone ending, edit times
and problem end.

Prints problem title and end of
problem note.

Recalculates time dependent cross
sections before each time step.
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9. Sample Problems

9.1 Prompt Supercritical Transient

This is problem X-A3 of the ANS Benchmark Series

(Reference 7). The core analyzed consists of one central

and two outer regions. The transient is initiated by

decreasing the absorption cross section in region 1

(an outer region) by 5% in .0l seconds. Analysis is done

with two energy groups and six delayed groups.



CARD 01
BENCHMARK PRCBLEM PROMPT SUPERCRITICAL TRANSIENT

CARC 02 2 2 1 & 2 5 2 c C C -1 C
CARD C3 1 C0.10CCO0D-06C,.1CCCO0OC-060.1C000CC-0¢ 91
CARC 04, 17 81 1

CARC 05 0.40CC0O0D 020.160C000 0O3C.4CCCCCC C2
CARD C¢ S 33 49 65 ag

CARC 07 0.25CCCCD-030.164CCCD-02C. 147CCOC-C2C.256C0OCC-02C.E6CCCCC-03C.32CCCCC-C3

CARC C8 0.1CCCCCD 010.10C0000 010,1C0CCOC 01C.1CCCCCD 01C.1CCCCCC ClC.1CCCCC(C (1

CARC 08 0.0 0.0 C.C c.C C.C C.C

CARC CS 0.124CCCD-010.305C000-01C0.111C0O0C OCC.3CICCCLC CCC.114CCCC C1C.2C1CCCC (1

CARC 10 0.1CCCCOD 010.0

CARC 11 0.10CC0O0D 080.30CC00D 06

CARC 12 C.2CCCCCD-030.16CCCOD-01C.5CCCOOC OS5 C CC.1C2CCCC (1
CARC 13 1 2 1

CARE 14 CUTER CORE , C 1 c
CARD 15 C.25CCCCD Cl10.400C000-02C.7C0C00C-02C.222222C CCC.C c.C

CARC 15 C.25CCCCD C10.80CCCON-01C.1CCCCOC CCC.EE€€6TC CCOLC C.C

.CARLC 16 0.15CCCCD-01

CARC 14 INNER CCRE ' C | C
CARD 15 €.25CCCCD 010,20CCCOD-02C.8CCCONOLC-02C.333333C CCO.LC C.C
CARC 15 0.25CC00D 010.396CCOD-01C.4C4CCCO~-C1C.E€EEETR CCC.C C.C

“SL



CARD 16 0.10C000D-01

CARD 2C C.0 0.2963390 00C.588292C 00C.871539C 0C0.11418SC C1C.13¢534C (1

0.162813D 010.183684D 01C.2C18350 01C.217CCCD 010.22€$53C C1C.237517C C1
0.242561D 010.,2440010 01C.241765C 01C.235688D C1C.225C28C C1C.2C7CECC (1
€.192509D 010.179716D 01C.168085C 010.157359C 010.147417C C1C.13¢&1€4C C1
0.1296080 010.121645D0 01C.114256D 01C.1C740€6D 010.1C1C62C 01C.S55164SC (O
0.897765D 000.847813D 0CC.8C1858C CCC.755683D CCC.T721CESC (CC. €ESESST (C
0.653634D 000.6250560 00C.599124C 000.576017C 000.555€25C (CC.€37¢52C (C
0.5226160 000.509843D 0CC.499474C CCC.4914590 CCO0.485761C (€C0.482352C CC
0.481218D 000.482352D 00C.485761D CCC.491459D CCC.46G6474D (CC.S5CSE43C (O
0.522616D 000.537853D 00C.555625C 0CC.57€¢017C CCC.5561240C ((CC.€25C5¢C CC
0.653534D 000.685895D 00C.721089C 000.759683C CCC.8C1858C (00.847813C CO
0.897765D0 C00.9519490 00C.1C1C620 01C.1C74C€D C1C.11425¢C C1C.121€45C Clt
0.1296C8D0 010.138184D 010.147417C 01C.15735SC 010.1€€CESC C1C.17¢71¢éC (1
0.1925CSD 010.2070800 01C.225038C 01C.2356880 010.241765C C1C.244CC1IC C1
0.2425610 010.237517D 01€.2286530 01C.217C0CD C1C.2C1€35C C1C.1€3¢684C Cl1
0.162813D 010.139534D 010.114189C C1C.8715360 CCC.S€£262D (C(.2S€23¢<C (C
c.0

CARC 20 0.0 0.245335D0-01C.4B7C400-01C.72153€D-010.545254C-C1C.11551¢8C CC
0.1347910 000.152070D0 OCC.167C98C CCC.179€53D CCC.1€55540 (CC.1G€€€4C (C
C.2CC924D 00042024620 00C.202036C 000.202884C CC0.2182CSC (CC.z3¢€4EC (C
0.233388D C00.222680D CCC.21CCOC CCC.19723¢€D 0CC.185CC1IC COC.173457C CC
0.162759D 000.1527700 00C.143494C CCC.134892D0 CCC.12€S2¢C (CC.1l1s658TC (C
0.112752D0 000.106479D 0CC.1CO0707C 0CC.954101C-010.9C5€621C-C1C.€¢1426C-C1
0.8212890-01C0.785020D0-01C.752452C-C1C.723432C-01C.667821C-010.€755C1C-C1
0.6563650-010.6403230-010.6272990~-C1C.€17233D-C10.€1CCTIC-C1C.£€CET7G€C-C1
C.604372D-010.6C57960-010.610077C-C1C.617223C-010.€272650-C1C.¢€4(2220-(1
0.6563650-010.675501D~-01C.697821C-01C.723432C-01C.752452C-C10.785C2CE-C1
0.821289D0-010.861426D-01C.9C5€310-C1C.G541010-C1C. 1CC7CIC (CC.1Ce€47¢SC (O
0.112752D0 00041195570 000.126926C 00C.1348920 CCC.142464C (CC.15277CC (C
0.162759D0 C00.1734970 0C0.185C01C 000.197236C 000.21CCCTC (CC.222€8(C CO
0.233388D 000.236848D CCC.Z2182C5C CCC.2C2884D 0CC.2C2C3€éC (CC.,2C2462C CC
0.2009240 000.19€6664D 00C.189554C CCC.179€6520 CCO.1€7CSEC (CC.152C7CC (C
C.134791D 000.1155180 0CC.945354C-01C.721536L-010,487C4CC-C1C.245235C-(1
0.0

¥2% [NPUT ECIT FCR TIVNE Z0NE 1 ##%%
. CARC 21 0.1CCCCCD-04 I-.1€CCCcOC-C1 ( -2 1 0 C C
CARLC 22 0.10CC00D-020.50C000D-02
CARE 23 1 0 0 1 C

CARL 27 C.0C -.9CCCC0C-02

'9L



BENCHMARK PRCBLEM FRCMPT SUPERCRITICAL TRANSIENT

*%x%x INPUT ECIT *x*%

2 NEUTRON GRCUP(S) 6 CELAYEL CROuP(S) , 3 REGION(S) ¢ CCMPCSITICN(S)
SLAB GECOMETRY , LEFT BOUNCARY ZERC RICHT ECUNCARY ZERQ
IS THERE TC BE ENC CF PRCBLENM PUNCHEC CUTPULT NC v

ARE THE STEADY STATE FLUXES TC BE PUNCHECD NC

TEST POINTS FOR FREQUENCY CALCULATICN 9 33 46 €5 €S
GRCLF 2 1S SPECIFIEC AS THE TEST CRCUP FOR THE FREQUENCY CALCLLATICN
REGION MESKE PCINT BOUNDARIES
NUMEBER LEFT RIGHT
1 1 17
2 17 81
3 el 97
REGICH LENGTE MESH SPACINGC
NUMBER (Cv) (C™)
1 4C.CCOO0 2.5C0C
2 160.CGC00 2.5C00
3 4C.CCOO 2.5C00

FRACTIONAL YIELC FRON DELAYED GRCUP I INTO NEUTRCN GRCUP G

GRCUP I= 1 I= 2 =3 I= 4 I= ¢ 1= ¢
1 C.Cl24C 0.03050 0.11100 0.301CC 1.14CCC 2.C1CCC
Z Cc.C 0.C C.C 0.0 Cc.C c.cC
GRCUP AVERACGE NEUTRON NEUTRONS PER FISSICA
NUMBER SPEEC (CM/SEC) FISSICN YLELD
1 0.1CCCOCD C8 C.25CCcCOC Ol 0.1CcCCCcC 01
2 0.3CCCOCE Cé6 C.25CCCCD O1 c.cC

LL



CCMPCSITICN 1
GRCLP DIFFUSION GRCUP CEPENCENT CRCSS SECTICNS
NUMBER CCEFFICIENT {CAPTURE) (FISSION)
1 0.1500000 01 0.7C0000C-02 0.4CCCCCD-C2
2 0.5CCCCCD CO 0.l1COCOOC CO 0.8C00CCC-01

SCATTERING MATRIX GP INTO G (THE TOTAL REMOVAL IS CCMPUTEC ANC STCREC AS THFE CIAGONAL ELEMENTS)
(G) GP= 1 GP= 2
1 0.26CCCCD-C10.0
2 0.1500000-C10.18CCCCD CO

CCMPCSITICN 2
GRCLP DIFFUSICN GRCUP CEFPENCENT CRCSS SECTICNS -
NUMBER COEFFICIENT (CAPTURE) (FISSICN)
1 0.1CCCOCD 01 C.8C00000-C2 O.2CCCCCD-C2Z
2 C.5CCCO0D CO C.404C00CL-01 0O.396CCCC-C1

SCATTERING MATRIX GP INTO G (TKFE TOTAL REMOVAL [S COMNPUYEC ANC STOREC AS THE CIACCNAL ELEMENTS)
(G) ce= 1 GP= 2
1 0.2c¢0000C-Cl1cC.C
2 0.1C0CC0OD-C1Ca. 8CCCCCD-01

CCMPCSITICN ASSIGNMENT TC REGICNS
REGICN CCMPCSITION

1 1
2 2
3 1

NG XENCN BUILOUP CCNSICERC IN THIS FRCELEN

ARE STEACY STATE CCNCITIONS TC BE CALCULLATEC ? VYES

"BL



INPLT FLUX CISTRIBUTION
1) C.0 « 2)
1) 1.628134C CC( 8)

13) 2.425611C 00( 14)

1S) 1.925C8SC CC( 20)

25) 1.296C79C CC{ 26)

31) 8.977647C-01( 32)

371 €.536338C-01( 38)

43) 5.2261630-01( 44)

49) 4.812181C-01( 50)

55) 5.,226163C-01( S6)

61) €.539338D-01( 62)

671) 8.9776417C-01( 68)

73) 1.296079C CO( 74)

76) 1.925C8GD CC{ 80)

85) Z.425€11C CC( 86)

G1) 1.628134D 0OC( 92)

97) 0.0 (
1) C.0 {
7) 1.347913D0-C1H{

13) 2.009241C-01(

19) 2.333879C-01{

Z%) 1.€215860-C1{

31) 1.127521C-01¢

37) 8.212890C-02(

42) 6.563€46C-02(

4G) €.043717C0-C2(

55) 6.563646C-021(

61) 8.21289CC-02¢

67) 1.1275210-01(

73) 1.627586C-01¢{

7G) 2.333879C-01(

85) 2.0092410-011

S1) 1.3479130-01¢

37) 0.0 {

3)

S)
15)
21)
21
1)
39)
45)
51)
5T)
61%)
6%)
1%)
8l
3N
33)

5.882921C-01¢
2.018354C CCH
2.417€4SD CCH{
1.68BCE4T7C CC(
1.1425580 0C{
8.01€577D-C1(
5.9912420-01(
4.994736C-01(
§.857€050-01(
5.55€62540-011
1.21C891C-01(¢
1.01C€21D0 CCH
1.474167D0 CCH
2.250384C 0CH{
2.286528C 0CH
1.141887C 00!

2.963389C-C1t
1.836836D0 CC(
2.4400050 CC(
1.797160D COU
1.2164480 CCl
8.4781280-C 1
6.2505570-011t
5.0684320-C1{
4.823524D0-C1
5.378531D-C1{
6.8589471D-C1(
9.5164839D-C1{(
1.381839C CC{
2.07080CD COH
2.3751650 CC{
1.3953360 CCH{

—~

2)

9)
1%)
21)
21)
21)
319)
45)
51)
S7T)
63)
69)
1%)
31)
87)
$2)

4.87C36S0-021(
1.6709750-01¢
2.02C363D-C1(
2.1CCC72D-C1H
1.4349380-01(
1.CCIC7CC-01t
1.5245240-C2(
€.272593C-02(
6.1CC767D0-02(
€.97€214D-C2!
9.05€3C6D-02(
1.269256C-01(
1.85CC11D-C1l
2.183C450-0 1
1.895539C-01(
$+453544D-C2(

2.453354D-C2¢
1.5206950-01(
2.024€15D0-C 1
2.226800D-C1t
1.5276950-C1(
1.C64786D-C1{
1.850204D-C2(
6.403226C-C21(
6.C57963D-C2(
6.755008D-C21
B8.6142930-C2¢(
1.185571n-C1(
1. 734965D-C1{
2.368475D-C1¢
1.566639D-C1{
1.155182D0-C1{(

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
74)
801}
86)
32)

— g g S g S e p— o~ O g S o~ g g o~ f— . o~ g~ o~~~ -

THE INITIAL PRECURSOR CCNCENTRATICANS ARE CALCULATEC FRCHM

ARE THERE ANY TIME ODEPENCENT CHANGES IN THE

CRCSS SECTICN CATA YES
TIME CRCSS SECTICN GRCUP REGICA TCTAL LINEAR
ZCNE CHANCE

1 CAPTURE 2 1 -.GCCCCN-C2
ARE THERE ANY TINE DEPENCENT SCURCES ? NC

4)
1C)
1€)
z2)
28)
34)
4C)
4¢)
52)
SE)
64)
1C)
7¢)
8§2)
BE)
94)

4
10)
1¢)
22)
28)
34)
4C)
4€)
52)
S¥)
€4)
70)
1€)
g2)
88)
G4)

THE

C.C

€.715388C-C1{
2.17CCCOC CCt
2.3%€8E1C CCH
1.6725¢2C CCH
1.C74C570 CC{
1.56€828C-C1H
c.7€C171C-C1H
4.514587C~-C1H¢
4,5145€7C-C1 1
£.7€C1710-C1(
1.5G66€28C-C11
1.C74C57C CCt

«5735620 CC{
2.356881C CC(
2.170000C CCH
8.715%¢€8C-C11

7.2152¢€4C-C21
1.76€532C-C1{
2.028838C-C1¢
1.6722580-C1{
1.348G22C-C1(
G.541C12C-C2¢
1.2343170-C2¢
€.172221C-Cel
€.172331c-C2(
1.234317C-C2¢
C.541C1cC-Cadl
1.348622C-C1H
1.6172358C-C1(
C.CzEE2E0~CHL
1.7G6€522E-C1(
1.215364C-C2(

<)
11}
17
c?)
<5)
38)
41)
41}
53)
£€<c)
(3]
11)
17)
€2}
€G)
St)

£)
11)
17
22)
<¢)
8)
41)
41)
53}
£G)
€5)
1)
11)
£2)
<)
c5)

STEACY STATE FLLX

TCTAL GQLACRATIC
CHANCE

1.141€€70
2.28G852S0
2.2503840
1.4741€70 CCH
1.C010€210 CC(
1.210891C-01¢
€.£%¢€254D-C1H
4.857€C5D-01(
4.5941736C-01(
5.$612420-C1 (
€E.CLESTID-C1H
1.142558C CO(
1.€8CE47C CCH{
2.417€4S0 (CH
Z2.0182540 CCH{
S.E€2621D0-01(

cct
(ol |
Cof

5.4538440-C21{
1.85€£3¢D-C1H{
2.183C45C-C1(
1. £5CC11C-Cl(
l.2€625¢€D-C1
G.C5€62C€C-C2(
€.5782140-021¢
€.1CCI€70-C2(
€.2726G630-C2¢(
1.524524C-02(
1. CC7C7CD-C1 ¢
1.434538D-C1(
2.1CCC72C-01 ¢
2.02C2¢30-C1 ¢
1.67CS750-C1{
4.,87C369C-C2 ¢

CISTRIBLTICN

6)
121
18)
24)
20)
36)
42)
48)
54}
¢C)
ee)
12}
78)
€4)
SC)
56)

6)
12)
18)
24)
2c)
3¢)
42)
48)
54)
60}
€6)
12)
18)
€4)
SC)
96)

1.2653360 CC
2.2151€5C €C
z.c1c8cot cc
«381€36C CC
«S164€E6C-C1
€.858547C-C1
£.217£€531C-C1
4,823524C-C1
5.098432C-01
6.25C557C-C1
E.47£128C-C1
1.216448C CC
1.7671¢0C CC
Z.44CCCSD CC
1.82¢82¢C CC
2. 9€23850-C1

1.155182C-C1
l.5€€€3SC-C1
2.3€8475C-C1
1.7345¢5C0-C1
1.1655710-C1
€.€14263C-C2
6.755CC8L-C2
€.CS7643C-C2
€.4C2226C-C2
1.85C2C4LC-C2
1.Ce47E£C-C1
. 527€550-C1
2.22¢€8C0C-C1
2.C24€15C-C1
1.52C¢65C-C1
2.452384C-C2

‘6L



EQUILIBRIUM NU(G)

ECLILIBRIUNM FLUXES
1)C.0 {
7)C.1576107D Ol

13)C.23676800 O1(

16)C. 16372230 ClI

25)C.13415900 C1(

31)C.9559232D0 00(

37)C. 71602920 CC{

43)C.58831¢1D CClI

49)0.54385250 CC(

55)C.58531610 CO(

61)C.7160292D CC{

67)0.9559232D0 CO0(

73)C.13415900 01 ¢

76)C. 15372230 C1(

85)0.2367680D 01{

91)C.1576107D0 01

s11C.C (
1)C.0 (
7)0.1305057D COf(

13)C.19€1651D CCI

16)C. 22461320 CC{

2510.1683822D COU

31)C.1169924D CO(
37)C.8587974D-C1{
43)10.7347194D-011(
4G5)0.68267210-01¢(
55)C.7347194D-C1(
611C.8587974D~-C1(

67)0.11599240 00(

73)C.1683822D CC(

719)C.2246132D CC(

85)C.1961651D 00(

S1)C.13C5CSTD CCH

S7)C.0 {

(1) 0.277307CC Cl( 2) C.2773C7CD C1{

2)0.28621540 00l

8)0.1779126D 01
14)0.2387212D0 01
2010.18178650 01¢
26)0.1265016D 01l
3210.90704430 00(
38)0.6873840D 00
44)0.57253670 0OCH
5€10.54469C3D 0CI(
56)0.6005446D0 00
62)0.74767050 0cCH
68)C.1C08802D 01l
74)0.14237930 O1(
80)0.207C561D O1¢(
86)0.2313890D0 01(
92)0.134S755D 011

2)0.23659360-011(
8)0.14736590 0C({
14)0.19813760 00({
2C)C.225C399D0 o0l
26)0.15878370 oCl(
32)0.11385690 0C(
38)0.86284C40-01(
44)0.718€7800-01¢
50)0.6841004D-01(
56)0.75383500-01{
62)0.9385151D-011{
68)0.1266300D0 00{
74)0.1786642D0 00
8C)10.23¢€467D0 0OCI
86)0.19162420 00(
32)0.1117632C 00{

3)0.5683025D0 00(
G)C.1657674n C1(
15)C. 23718780 C1l

21)0.17082740 C1(

27)C. 11937410 O1L{
23)C.8€19€6CED CCH
39)10.661615CC CCH
4510.5621530D 00t
51)C.S54€4CE50 CC{
5710.61828€0D CCI
63)0.7824402C 00
65)C.1C659(2D Cl1{
751C.1511862C 01¢(
81)0.2228526C Ol(
87)C. 22266550 Cll
93)C.11035350 C1{

3)C.4T7056EED-C1H
G)C.1€21CCED CC{

15)C.1983172C CC{

21)1C.2132734C 00L
271)C. 14984170 CC!{
33)C.1081978C CCl
39)0.8304938C-011
45)C.T7C5€4380-C1(
S1)C.€68839110-C1{
571C.7761049C-01{
63)C.9821565C-C1(
£€G1C. 13375720 CCH
7510.18963€4C CCH
81)C.2165C€ED CCH
87)C. 18438330 CC(
93)0.91408¢4C-C1H

syC. 110236280 CUd
11)C.22266SSC C1{
17)Cecezzes2eC Cl
¢3)C. 15116520 CX
26)C.1C€5SCzC 01
15)C.T8244C2C CCH
41)C.el€z8€CC CCH
47)C.5484085C CCH
53)C.5€62153CC GG
€G)C.€€1€18CC CCH
€s1C.E€166C80 CCH{
711C.1193741C 01
1710 17CE2740 CLH
€3)C.z27187€C C1IH
85)C.1657674C C1{
ce)C.€€2C25C CCH

4)0.6421626C CCI
1C)1C.21C7386C C1¢
1€)C.222C¢55D (1(
22)0.1¢0¢e625C C1{
28)C.11274€62C C1(
34)C.E2C4€835C (CH
4C)C.€2¢8€144C (CH
46)0.5541215C CCH
£2)C.5541215C (CC{
58)Ca€2é€144LC (CH
64)0.82C4€82S80 CCH
70)1C.1:274€2C C1(
1€)C.1€Ce€250 (11
82)0.222C858C (1L
88)C.21C7386C C1
G4)C.E42162¢C (CI

51C.514CB€4C-C1(
11)C.18432833C CC{
17)C.z1€5C€EC CCH
23)C.1€86€264C CCH
251C.1337972C CC{
28)(C.S€215¢SS0-Cl(
41)1C.17€1C4cC-C1L
47)1C.€883911C-01¢
€2)C. 7CE€43EC-C1H{
€G)C. E204S2EC-C1H
€5)C.1CE81978C CCH{
7T1)C.14¢c€4170 CCH
11)C. 212213240 CCHA
€3)C.1682172C CCH
Es1C.1€21CC8C CCH
CS)C.47CE6EEC-CLL

4)0.€573568C-C11{
1C)C.1744SE8C CCH
1€)C,166G€82¢C (CH
22)C.201z46CC (CH
<8)C.1415236C CC{
34)C. 10255140 (CCH
40)C.ECleceal-C1t
4€)C.€655€23C-CLH
52)C.€G55€23C-C1(
58)0.801€6223C-C1{
€4)C.1C026514C
1C)Ca141823SC CC(
76)C.2C124€0C CCH
82)C. 166682320 COU
€8)C.1744%€5C CC{
S4)C.eGT3C€EC-C1L

€)C.124517550 (1
12)C.2313890C 01
18)C.2C7C5¢1C C1
z4)C.14221763C (1
3C)1C.1CCE8C2C C1
3¢)C.747€7(5C CC
42)C.6CCc44¢€C CC
48)C.54455C2C CC
5410.572532€7C CC
ECIC.EET2E4CL CC
€€)1C.SC1C442C CC
721C.12€65C1€C O1
78)C.1€178¢5C 0Ol
E4)C.22€7212C C1
SCI1C.177672¢C 01
C€1C.28€2154C CC

€)C.1117¢€322C CC
12¥1C.151€242C CC
18)1C.22¢¢€4€iC (C
24)C.117€6¢€€42C CC
3C)C.12€£63CCC CC
3€)C.52¢e€151C-C1
42)1C.1%2€25(C-C1
48)C.6£41CC4C-C1
S4)C.T1£€780C-C1
eC)1C.EecEalan-C1
€€1C.11385€90 CC
72)C.15€7€37C CC
7E)C.c2e5C36SC CC
€4)C.1G8127€C (C
SC1C.1473¢€5SC CC
ce)l.c2e6S3C-C1

‘08



110.0 (

7)C.93618410-03(
13)C.14C6882D-C2(
1910.7360447D-03(
25)0.5228085D-03(
31)C.37255C0D-C31{
37)0.27905670-C3{
43)0.22811410-03(
45)C.2119546D-C3¢(
55)C.2281141D0-C3(
61)C.2790567D-03(
67)C.37255C00-C3(
713)C.5228085D0-C3(
79)0.73604470-C3(
85)C.14C68820-C2(
91)C.9361841D-C3¢(
37)C.0 (
11C.0 {
71C.2496818D-C21
131C.3752176D0-021
19)C0.19630430-02¢{
25)C.13543390~-C2(
31)C.9$359700-C3(
37)0.74424880-03(
43)C.6CE3841D-03(
4G6)C.56528¢€64D-03(
55)10.6083841D-C3(
61)C.7442488D-C3(
67)C.95359700-C3¢(
73)0.1394339D0-021
79)C.1963043D-02(
£5)(.375217¢D-021
9110.2496818D-02(
G71C.0 t

2)0.1700076D-G3(

8)0.10571310-021
14)0.14200720-021
20)0.7C15C33D~-03¢(
26)0.4929951D-03(
3210.35350060-031{
38)0.26789290-03¢
44)0.22313360-031{
5C)0.2123980D-03¢(
56)0.2340491D-03(
62)0.29138820-03(
68)0.39315810-031(
74)0.55417€6430-03(
80)0.7554563D-03{
86)0.1374542D-02(
92)0.8017345D-03(

2)0.4534131D0-03(

810,28193850-02¢
14)0.3787355D-02¢
20)0.18709210-02(
26)0.1314826D0-021{
32)0.942791SD-03(
38)0.71447470-013{
44)0.5951011D0-03{
5C)0.5664691D-03(
56)0.6242128D-03{(
62)0.77713710-031(
68)0.1048559D-02(
74)0.14795€65D-021(
80)0.20148140-02(
86)0.36659260-021
92)0.2138239D-02(

3)0.3375€310-C3¢(

910.1162831D-02¢
15)0.1417446D-02(
21)C.€€31983D~C3(
27)1C.465228CD-031
33)0.3359303C-03(
3G6)C.25785CCD-C3(
45)0.21908€€ED-C3{
51)0.21373C2C-031
S7)C.24C9634C-C31
63)0.3C0493SCD-C3(
69)0.4154111C-C3(
15)0.5889187D-C3(
81)0.1C976371D0-C2(
8710.1222657C-C2(
93)0.655721CD-03(

3)C.9C028£4D-C3(

9)0.31012890-021
151C.3780352n-C21
211C.17€87€1D-C2¢
27)1C.1240771C-02¢
33)C.89593170-C3(
39)C.68765C10-C31
45)0.58430810-C23(
51)C.570022CC-03(
571C.6426534D-C3(
63)10.8132772C-03(
69)0.11079C80-02(
751C.157C6¢€D-C2{
81)C.2927417C-C2¢
B7)0.3527548C-02(
G3)C.1748816D~-C2(

4)C.50C2458C-C3(
1€)0.12517€63C-C21
16)0.1413421C-Cz!
22)0.6252C38C-C3
28)C.4364C120-C2{
34)0.3167¢6560-C21
4C)C.248886CC-C31(
4€)C,21565€7C~C2H
52)0.2156567C-C2H
58)C.246886CC-C3
€4)C.3167€5€6D-C3(
7CIC.4354C130-C2(
7¢)0.6252038C-C31
82)C.1413421C-C21
88)C.125817€2C-Czl
94)0.5C024G8C-C3(

4)C.1224174D-C2(
1010.22384720-C2(
16)C.3765€18C-C2(
22)1C.1€€14250-Cel
28)0.1171891C-Cal
34)C.85282C2C-C3(
4C)C.E€63783CD-C31(
4¢)C.ST15SeCIC-C2(
52)1C.5759€01C-C3(
E8)C.€€37€3CC-C3(
€4)C.E5282C2C-C2(
70)C.1171€S1C-C2(
7€)1C.1€€7425C-C21
82)1C.27¢5¢€180-C2l
88)0.2328472C-C2l
G4)C.1234174C-C2¢

51C.€655721CC-03¢
11)C.1222€6€70-C2(
171)1C.1Cs7¢e21C-Cel
23)C.5885187C~-03¢(
26)1C.4154111C-C2{
2€)C. 3C4%36(D-C2{
41)C.24C66340C-03¢
47)C.21273C2C-C3H¢
£3)C.z16C8€E0-C2{
59)1C.25785CCC-C2(
€5)C.3235G3C23C-03(
71)C.4€5228CD-C3{
17)C.€€31982C-021(
83)C.141744¢C-C21
€¢)1C.11€2821C-Cel
95)C.3375631C-02¢

£)C. 174E€15C-C2(
11)C.252754€D-C2¢(
17)1C.2G214117C-021
23)1C. 151C65€6C-C2(
2s1C.11C1sCeLc-Cad
35)C.0132772C-C2(
41)C.6426534C-03(
4711C.51CCz2(C-C2(
53)C.5843081C-021
£5)C.€8769C1E-031{
€5)C.8c5¢c317C-C3{
711C.124C7710-02(
77)C.17687€1C-021¢
€2)1C.278C352C-C2¢
8<€iC.31C1c8sC-C2H
S51C.S(C2864L-03(

610.8017345C-C3
12)C.1274542C-C2
18)C.75545€30-C3
24)0.5547¢€43C-03
3C)1C.3531581C-03
3¢)C.2513¢8862D0-C3
42)0.2340491C-C3
48)C.212368CC-03
541C.222122¢D-C3
£C)C.2€78629C-C3
€€1C.3535CC€C-C3
12)C.45256512-C3
78)C.7C15C330-C3
84)0.1420072C-C2
SCyC.1(57131C-C2
S€)C.17CCC¢D-C3

€1C.2138239C-02
121C.2¢€£52¢0-C2
18)C.2C14814C~-02
24)C.1476565C-02
2C)C.1C482555D-C2
2¢1C.7771271C-C3
42)10.6242128C-C3
4€)C.5¢€4€51C-C3
54)C.5551C11C-C3
6CY¥C.T7144747C-03
€€3¥C.5421915C-C3
72)C.121482¢6C-C2
78)C.187C921C-02
€4)C.3787355C-02
CC1(.2E16385C-C2
5€610.4534131C-03
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13C.C {
71)C.61494640D-C31
13)C.92413110~-03(
16)C.4834816D-C3¢(
25)C.3424145D0-C3(
31)C.24471500-03(
37)C.1€82302€D-C3(
43)C.14984020-C3(
49)0.,1392255C-03(
55)0.1468402D-C3(
€1)C.1823026D-C3(
67)0.24471500-031
73)C.3434145D-031
76)C.4€24816D-C3(
8510.92413110-03(
51)1C.6149464D-031(
s1)C.C (
1)C.0 (
7)1C.45€63390-031
13)C.68€2217D-C3(
191C.35501380-C3(
25)0.255C0550-031{
31)C.1817153D0-03(
37)C.13611290-C3(
43)C.1112651D-03(
46)C.1C338310-03(
55)C.1112651D-C3(
61)0.13611290-C3(
67)0.1817153C-03¢(
73)C.255C055D-C3(
751C.355C1380-C3(
85)0.6862217C-03 1
G1)C.45€633G6D-C3(
$71C.0 {

2)0.11167200-03(

8)0.69439210D-03{
14)0.93279540~013(
2C)0.4607929D-031(
26)0.32383120-03
32)0.2322021D-03¢(
38)10.17596940-03{
44)0.14656870~-031
5C)0.13951680-03(
56)0.1537386D-031{
62)0.1914027D-03(
68)0,2582518D0-03(
74)0.36440520-031
80)0.49623270-031(
86)0.9C2€884D-03(
92)0.52663120-013¢

2)0.82923060-04!

8)0.515€6270D-031
14)0.69265550-031(
2C)10.3421658D0-03(
2610.2404€37D0-031
3210.17242370-03¢(
38)0.13066760-013(
44)0.1088358D-03¢(
50)0.10359940~-03(
5€¢)0.11416C00-03¢
62)0.14212770-03(
68)0.19176710-03(
74)C.27059230-031(
8C)C.3684820D-C3(
86)10.6704418D-03(
92)0.39105460-031(

3)0.22117334C-03(

G1C.76382280-C3(
151C.923107C€0~C3{(
21)0.4256316C-C3(
21)0.3055%9160~-C3(
3113)0.2206€6CED-C3(
39)0,.1693726C~-C3
45)0.14391040-03¢(
$11C.14039150-C3{
5710.15828C4D-C3(
63)0.2C03037C-03(
65)C.2728686D-C3{
75)1C.38684CCD-C3(
811C.72C9994C-03(
81)C.8688C€SD-C3(
S2)1C.42C72C10-C3(

2)C.1€465C1C-C3(

S)1C.5€718323D-C3{
15)0.6S13747C-C2(
21)C.32348210-03(
271)C.22652CCD-C3(
33)0.163853¢€0-C3¢(
39)0.1257691C-C3(
45)C.1C68€62CD-C3(
S1)C.1C42452D-C3(
5710.,1175325C-03¢(
€3)C.14873173D-C3(
€6)C.2C262120-C13l
75)C.2872515C-03(
211C.53538450-C3¢(
871)1C.€64%14C20-C3(
93)C.319R35CC-C3(

4)0.2285965C-C2(
1C)C.E222351C-C3(
1€)C.S264267C-C3(
22)C.41CE7644C-C3(
28)C.2886273C-C31(
34)C.21CC428C-C3
4C)C.1e24845C-C21
46)0.1418544C-C3(
£2)C.141£544C~-C3(
58)C.1€24€45C-C 2
64)C.21CC428C-C2{(
7C)1C.2¢8€6273C-C3
7€)C.41C€T7440-C2¢(
82)C.9284261C-C2{
BB)C.E-22351C-C3(
S4)C.22E5S€5C—C2(

4)0.244CC22C-C2(
1C)C.€1C%€CSC-C3(
16)C.€6£54115C-C2¢(
22)C.3C4G6466C-C3(
28)C.2143227C-C3(
24)C.15€5€510-C2H
40)0.12136¢8C-C2(
4€)C.1C53252C-C3 ¢
52)C.1Cc22¢2C-C2{
58)C.1213G€8C-C2(
64)C.1556G€51C-C2(
7C)C.2142227C-C21
76)C.304545SC-C2{
82)0.€8G4115C-C3(
EE)C.E1CS€CSC~C3 ¢
54)C.244CCZ2C-C2(

£)C.42C72C10-C2{(
11)C.BEEECEST-02(
17)C.72CS3G4C-03(
2?7)C.28cE4aCC0-C2H
291C.2128685C-03¢
35)C.2CC€3037C-03(
41)1C.15€2€8C40-C2(
4710.14C3916C-02(
53)C.14361C4C-03(
£6)C.16627260-C32(
€5)C.22C€6CED-02(
711C.23C55915C-03(
771C.435€31€0-C3(
€2)C.<21C7C€C-C2H
€¢)C.7638228C-03(
€c)C.2217224C-03¢

S)C.316835CC-021
11)C.€4514C2C-031(
17)C.5282€450-C2(
23)C.2872515C-02(
261C.z2C26212C0-03¢
38)(C. 14E13720-C2(
411C.1175225C-C 2
47)C.1C42452C0-03(
£2)C. 1CeEEe2CL-C2{(
£C)C. 1257651C-C2(
€S1C.1€62€E53€6C-C3 ¢
111C.22€<2CCC-C3(
17)¥C.2224821C-C2H
83)C.€S12747C-02(
EG)C.5€118232L-03(
GE)C.1e4e5C1E-C3H(

€1C.52€€£212D~-C3
12)C.5CzE€840-C3
18)C.4662327€-03
24)C.2644C52C-03
3C)C.25¢€82518C-C3
36)10.1514C27C-C3
42)C.15217138¢C-C3
48)C.12551¢€80-C3
54)C.1465€¢381C-C3
€C)1C.1756€94C-C3
€€)1C.2222C21C~-C3
72)0.32383120-03
78)C.4€C7G629L-C3
€4)C.S52217654D0~-C3
9C)10.69439210-03
Se)C.111672CC-03

€)1C.3G51CS4€D~C3
12)0.€7C44178C-C3
16)C.3¢€€482CC-C3
24)C.27C05622C-C3
3C)0.1617671C-03
3¢)C.1421277C-C3
42)C.1141€CC0-C3
48)0.1C356934LC-C3
54)C.1CE€358C-C3
eC)C.12ce€1€0-C2
6€610.1724237C-03
72)C.24C4637C-C3
7€)C.2421¢58C-C3
84)C.€Sc€EEC-C3
SCIC.515€27CC-C3
GE)C.82G23C€C-Ca

QZB



1)0.0 (
7)C.35029710-C4(
131C.52642C50~-C4l
19)0.27540990-04(
2510.1956221D-04(
31)C.1293991D0-C4
37)C.10441620-04(
43)0.85354710-05(
45)C.7520821D-C5(
$51C.8525471D-C5(
61)0.1044162D-041(
€7)Ce1363991D-C4
131C.16562210-C4l
715)0.2754099D-C4
85)C.52€42C5D-C4l
G1)C.35C2971D-C4l
$710.0 (

1)1C.0 (
7)C.4536583D-C5(
13)0.74186130-05(
15)0.38812300-051{
25)C.275681€D-C5(
31)C.196445CD-C51
37)C.1471491C-05(
43)C.12C28€6D0-C5¢(
45)C.111765€6D-C51
55)10.1202866D~C5(
61)C.1471491D-C5¢(
€T1)C.166449CD-C5(
73)C.27568160-05¢
76)C.3881230D-051(
85)C.7418613D~-05¢
9110.49365830-05(
$7)C.0 {

‘REGICN

1
2
3

TOTAL NCORMALIZED

210.63612680-051

8)0.3955524D-04l
14)0.53135610-041
2G)0.26248530-041
26)10.1844667D-04
32)0.13227120-04
38)0.1C02389D-04(
44)0.83491130-05(
5C)0479474130-051
56)C.87575430-05!
62)0.1090303D0-04(
68)0.1471101D-04(
74)0.2075792D-04l
80)0.2826732D-04
86)0.5143199D-04(
92)0.2999893D-04

2)0.89646550-0¢(

B)0.55743460-05(
14)0.74881670-05(
20)0.36990900-05(
26)0.2599607D-05¢
32)0.18640400-05{
38)0.1412623D0-051{
44)0.1176604D-051
5C)0.1115994D-05¢(
5610.1234162D-051
62)0.1536516D-05(
68)0.2C73158D-051(
74)0.2625222D-05(
80)0.3983589D-05(
86)0.72480840-05¢
92)0.4227618D-051

FRACTICNAL

1NC.12¢3078D-C4(

910.43510280-Cal
1%1C.53037360-04(
211C.2481525D-C4(
21VC.174CT€9D-Cal
33)10.1256969C-04(
36)C.96481130-CS5(
45)0.8157€6CD-C5¢(
51)10.769726CC-05¢(
571)C.9C1626CN-C51
£3)C.1141CCTD-C4l(
65)10.15543€¢€C-C4al
15)1€.22035890-04(
811C.4107C8GD-C4l
87)0.45490580-C4l
53)C.24535470-04(

3)C.178CCC1D-05(
$10.6131712C-05¢
151C. 7474321D-C5(
21)C.34971C4n-C5(
271)C.2453188C-05(
23)C.1771351D0-05{
39)1C. 135G€€€D-C5¢(
45)0.11552€4C-C5
511C.1127019D-C5{
ST)C.127C06220-C5(
63)C.1€0797CC-C5
69)0.21905CCN-051
751C€.31C54210-C5¢
811C.57€794CD-C5(
87)C.697448SC-05(
$3)C.3457616D-C5(

FCWER

C.278<98¢C CC

0.442C024
C.2718698¢

POWER =

C CC
£ ce

c.rccccccee Ci

4)C.1871€12C-C4
1C)C.4€E275C0~C4
16)0.5288€75C-C4
22)C.273635G6L~C4 (
28)C.16441220-C4(
34)0.11964850-C4(
40)C.$3127C3C-051
4€)C.ECECSTCD-CS(
52)0.808057CC~CS5
58)C.$3127C3C~C5(
€4)C.1156485C-C4
7C)1C.1€441320-C4
1610.2335359C~04 (
82)C.52€L675C-Cal
88)C.4EE2TSCL-C4l
S4)0.1£71812C-Ca4l

4)C.2€318620-C5L
10)0.£€¢C0€59C-C8(
1€)C.7453CSTC-C5(
22)C.226€75€0-CE{
2810.2317CC3C-C=
34)C.1€686153C-C5¢(
4C)C.1312368C-C51
4€)C.113€756C-C5 ¢
52)C.1138759C-C5(
58)C.1312268C-C5¢
64)C.1€€€152C0-C5(
7010.2317CC3C-C51(
T€YCa22G€756C-C5¢(
82)C.74523CSIC-C5(
88)0.,€£00655C-CE
G4)C.2637862C-CS(

5)C.2453547C-04(
11)1C. 464GCSED-C4(
17)1C.41CICESC-Cal
23)C.22C3589L-041¢
2S)C.15543¢€¢C-Cal
32)C. 1141CCT70-C4l
41)C.GC1626CC-08(
47)C.765726(C~-C5 ¢
52)1C.E16766CC-CE(
56)0.9€48112C-0¢(
€5)C.1256G¢€SC-04(
711C.174C7€6SC-Cal
171C.2481525C-04(
€3)C.53C373€C-04(
£S1C.4251C2€D-C4al
$51C.12623078C-04(

©)C.245767¢C-C5 1
11)C.€ST4485D-CE(
17)C.57T€E7G4CC-05(
223)C.31Cc421C-C5(
2)C.z21S05CCC-C<(
2351C. 1€6C1S7CC-05¢(
41)C.127C622C-05 ¢
47)C.1127C1S0-CE(
£3)1C.1155264C-05¢(
56)C.135G6€€C-051(
€€)C.1771361D-C<{
7110.2453218SC-0¢(
17)1C.34GT1C4C-05(
€2)C.741743210-C5(
€S1C.€1217120-C5d
S5)C.178C0OCLILC-05¢

610.2559893C-C4
12)C.5142195¢€-C4
18)C.282€1732C~-C4
241C.2075792C-C4
3C)1C.14711C1C-04
361C.1CSC3C3D-C4
42)C.87571543C-C5
4€)C.T7647413C-C5
€4)C.824G1130-C5
€CIC.1CCe2eSC-C4
6€10.1222712C-Ca
12)C.1844¢€€7C-C4
18)YC.2€24692C-C4
84)C.53135¢€1C-C4
5C)C.365¢5524C-C4
G€)C.€3€12€EC-C5

6)1C.4227618C-0C5
12)C.7248CE4C—-C5
18)0.3G83585C-CS
24)C.2625322C-CS
3C)C.2C1215¢€C-C5
3€)1C. 15265 1€0-C5
42)C.12341€62C-C5
4€)C.1116654C~-C5
54)C.117€€C4C-C5
60)C.1412€23C-CS
€€)C.1E€4CHCT-C5
72)C.2566¢€CC-CS
18)1C.3€56CSCE-Cs
€4)C.74€€167C-C5
SCIC.557424¢C~-CS
5610.8964¢€55C-C¢

. y:



BENCHMARK PROBLEM PROMPT SUPERCRITICAL TRANSIENT
TINME ZCNE= 1 STEP NUMPER= 80 TINE=C.1CCCCOD-C2 TIME STEP=C.12762ED-C4

TEST PCINT VESH PCINT FRECUENCY EXPw*t)
1 9 1.cce6c C? l1.CCCcC30C CC
2 33 4.5460C C1 1.CCCC13D CC
3 49 0.0 1.ccccccc ccC
4 65 0.C 1.000C00C OC
5 89 c.C 1.CCCCCOC CC

PCINT-WISE FLUXES FCOR GRCUP 1

1) C.0 { 2) 3.0296360-C1{ 3) 6.015165C-01( 4) E€.S13127C-C1{ <€) 1.1€€1220 CCU €) 1.427546C CC
7) 1.6669680 CC( 8) 1.881716D CC{ S) 2.C6SC7CD CC( 1C) 2.226289C CC( Y1) 2.351C84C CO( 12) 2.441¢€28C CC
13) 2.496576C 00( 14) 2.5150400 CC( 1%) 2.4G€4C20 CCUl 1€¢) 2.42652¢C (ClL 17) Z.23S€1CC CCU 18) 2.1690C44C CC
16) 2.024854D CC{ 20) 1.8959260 CC( 21) 1.777€814C OCt 22) 1.£€85520 CC( 22) 1.2€¢7111D CC( 24) 1.472822C CC
25) 1.385176C CC( 26) 1.3C3737D0 CCU 27) 1.22€116C CC{ 28) 1.157G6CC CC( 2S) 1.€925420 CC( 3C) 1.C22759C CC
31) 9.771345C-01( 32) 9.2581150-C1( 22) 8.78B554C0-C1( 3¢&) €.3514460-C1( 25) 7.653843C-01( 36) 7.5SCSC9C-01
37) 7.260C984C-Cl{ 38) 6.962535D-C1( 39) €.694238L-01( 4C) €.45484CC-C1{ £1) €.24224E6D-C1( 42) €.CE5€452C-C1
43) 5,8997210-C1ll 44) 5.766204D-C1( &5) 5.65731GC-01( 46) 5.572556C-C1{ 47) 5.51151CD-C1{ 4€) S.472€E1C-C1
49) 5.459473C-01( 5C) 5.468188D-C1{ S51) 5.5CCC32D-C1( 52) £.55511CC-Cl{ 53) S.£33€26C-C1( 54) 2.735887C-C1
55) 5.8623C1C-C1l( 56) 6.013379D-C1l( 57) €.185736C-C1l( 58) €.3GZCSEC-C1( =€) €.€212S7D-C1( €C) ¢€.E€782€3C-C1
€1) 7.1641200-01( 62) T7.4758596D-C1l{ 63) 7.827225C-01( 64) 8.2CT72520-C1l €%5) 8.€21653D-01( €6) S.C121¢70-C1
67) 9.560676C-01( 68) 1.CCBY924D CC{ €S} 1.CEE6CCSD CCL 1C) 1.127546C CCL 71) 1.193814C CC{ 72) 1.2€5C77C CC
73) 1.341642C 00( 74) 1.423835C CC{ 75) 1.512C27C CC( 7¢) 1.€C€€5SC CCL 17} 1.7CEzS€0 CCU 78) l.€l78e5C CC
7S) 1.937240C CC( 80) 2.C7C574D CC( #1) 2.228537C OC( BZ) Z.32C5€80 CCU £€2) c.271¢8€€D CC{ €4) 2.2€81¢16C CC
85) 2.367685C CO( 86) 2.313894N CCl 87) 2.22€¢7C3D CC( £8) 2.1CT73ESL CCLl €S) 1.957€7€6C CO( SC) 1.779727C CC
S1) 1.576108C O0O0( 92) 1.34975€6D CC{ G2} 1.1C263¢é0 CC( G4) £.4c16210-C11 <5} ©.¢€23C28C-Cl( S6) 2.8€£2155C-C1
$71) C.0 (

-

S s A . S~ o~~~ g o~~~ o~

TCTAL INTEGRATEC FLUX FOR REGICN 1 GrCLP 1 C.7C365CC G2

TCTAL INTEGRATEL FLUX FCR REGICN 2 CRCUP 1 C.l1ée47EC (2

1]

TCTAL INTEGRATED FLUX FCR REGICN 3 CRCLfF 1 C.E€€683FC C<

"v8



PCINT-WISE FLUXES FOR GROUP 2

1)

1)
13)
19)
25)
EDY)
ERA)
43)
4S)
55}
61}
€1)
12}
79)
€5)
s1)
371}

-

. . o . p— o~~~ o~ —

YCTAL INTEGRATED FLUX FCR RECICN
TCTAL INTEGRATED FLUX FOR REGION

TCTAL INTEGRATEC FLUX FCR REGICN

.0 (
1. 384412C-C1(
2.074725C-0C1(
2.445604C-011(
1.7342050-01¢
1. 224212D-01(
9.102061C-02(
71.399368C-02¢(
€. 8456C5D0-C2(
7.357175C-02(
8.992086C-02¢(
1.2CCC760-C1 !
1.683815C-C 11
2.346147C-011(
1.961€55C-C1{(
1.305057C-C11(
C.0 (

REGICA

1
2
3

TCTAL NORMALIZEC PCWER =

2)

8)
14)
20)
26)
32)
38)
44)
501}
56}
62)
68)
74)
80)
86)
92)

2.5160620-C2(
1.5€2773C-C 1
2.0937810-C1H
2.34C34C0-C1L
1.6325300-C1H
1.16C022C-C1t
8.7287310-C2(
7.2324420-C21
6.861197D-C2(
7.5466920-C21
9.3886750-Cel
1.2664270-C1H
1.7866860-C1H
2.3€66479D-C1H{
1.5162450-C11
1.1176320-C 1L

n
9}
15)
21)
27
33)
35)
45)
51)
57)
€2)
&69)
%)
1)
]T)
33)

1 CRCUP

2 CRCuyrP

3 CRCUP

NCRMALTIZEC FCwER

C.1C57C22C C1
C.1C13322C ¢l
c.1cccecae Cl

C.1C211s80

4.9955C10-C2(
1.718385C-011(
2.093351C-01(
2.21326CD-C1(
1.538C350-01(
1.100914C-01(
8.3G63CSSD-02¢(
1.09€3770-02¢(
6.901484C-021(
1.16€522D-02(
G.824€1CC-C2(
1.338080C-01(
1.85£64CCC-01(
2.165C77D-C1(
1.842€835C-01(

S.14C€67C-021¢
2 = C.59121¢0
2 = €.2C52620

Z = C.558751C

C1

4)
1C)
16}
Z22)
28)
34)
4C)
4¢)
52)
S€)
€4)
70)
7€)
g2)
g¢)
94)

C1
c2

C1

7.4€22260-C21
1.84EGEEC-CIL
2.1C7297C-C1{
2.C€4251C-C1
l.45C222C-C1H
1.04€616C-C1H
€.0S3¢€33C-C21
€.56Csz7C-Cel
€.5706C1C-Cel
E.C22675C-C2!(
1.C23C171C-C1A
1.415226C-C1{
2.C012489C-C1H{
1.6G6GE3GC-C1
l1eT744GE87C-C1H
€.97357CC-C2t

S)
11)
11
23)
<)
)
41)
<7}
€2}
€S}
€5}
11)
11
£€1)
£S)
S5)

9.7012120-C21(
1.65271CTD-C1 ¢
2.2732340-01(
1.66€233C0-01(
1.2¢6C3€0-C1 (
C.C6E8TG€D-C2¢(
1.828668C~-C2(
€.S514261D-C2(
1.0€57CsD-C2¢
8.31C5C1D-C2¢(
1. Ce215€b-Cl (
1.46€4520-C1(
Z.132758D-C1I
1.9821710-C1 ¢(
1.€21CCSD-C1 ¢
4.7(5€689D-02¢(

6)
12)
18}
24)
3C)
36)
42)
48)
£4)
60)
€6)
12)

781

84)
SC)
S6)

1.185898C-01
Z.C28153C-C1
Z.4138CCC-C1
1.842394C-01
1.293777C-C1
G.5147839D-C2
7.567896C-C2
6.8€7598C-C2
1.168266D-C2
8.633192C-C2
1.138748C-01
1.5€875CCD-C1
¢.25C4'8C-C1
1.9813¢0C-C1
1.473¢¢0C-C1
2+ 3€65360-C2

"G8



BENCHMARK PROBLEM PROMPT SUPERCRITICAL TRANSIENT
TIME ZCNE= 1 STEP NUMBER= 288 TIME=C.5C0CCOD-C2 TIME STEP=C.252¢6S5D-(4

TEST POINT MESH PCINT FRECUENCY EXP(W#t)
1 9 3.2554C C2 1.CC5CCen CC
2 33 2.¢6144C C2 1.CC4C18D CC
3 49 1.5368C 02 1.CC22¢CC CC
4 65 . 3.8C46C C1 1.C005840D 0OC
5 89 1.1412C C1 1.CCO0178D CC

PCINT-WISE FLUXES FOR GRCUP 1

1) C.0 ( 2) 7.125541D0-C1l{ 3) 1.414306C 0C{ 4) 2.CS4¢€1eC CCO <) Z2.74217CD0 CC( &) 3.35C134D CC
7) 3.906302C 00( 8) 4.403237D CC{ S) 4.833366D CC( 1C) 5.16C255C CC{ 11) S5.468382C CO( 12) S5.€63539C @C
13) 5.772705C 00( 14) 5.7940240C CC( 1%) S.72€4110 CC( 1¢€¢) =.5€1€7€¢C CCC 17) S.3CE72¢0 CO( 18) 4.874881C CC
16) 4.5049310 CC( 20) 4.1742560 CCt 21) 3.872669C 00( 22) 2,565352C CC{ 22) 2.,223654C0 CC( 24) 32.1C32510 CC
25) 2.B885C41C CC( 26) 2.€83428D CC{ 27) 2.497226C OC( 28) 2.325313C CC( 2G) 2.1¢€€€€2C CO{ 3C) 2.CzC324C CC
31) 1.885427C 00( 32) 1.7611680 CCt 23) 1.€4€ECD CC{ 34) 1.541€€10 CCC 35) 1.4451C7C CO{ 36) 1.356570C CC
37) 1.27552CC CC( 38) 1.20147SD CC{ 39) 1.133691C CC( 4C) 1.C126€S5C CCC 41) 1.C1712¢D CC( 42) S.¢€7C3€E2C-C1
43) 6,2206800-01{ 44) 8.820293D-C1l{ 4%5) 8.46584CC-C1( 46) B8.1554CCC-C1l( &47) 7.EB€SS2D-01( 48) 1.€5£8730-C1
49) 7.469510C-01( 50) 7.317585D0-Ci( S1) 7.2C1S7SD-01( 52) 7.1217€¢4C-C1{ 53) 7.C761650-Cl( S4) 7.C€4709C-0C1
55) 71.C86914C-01( 56) 7.1425890-Cl{ 57) 7.231€80C-C1l{ 56) 7.2542G¢&C~CH{ €¢) T.51CT1CD~-C1( &C) 7.7C1358C-C1
61) 7.9268380-01( 62) 8.187S12D-Cl{ 62) 8,485508C-01( 64) 8.82CT723C-Cl( €5) S.194827D0-01( €6) S.€052¢€40-C1
67) 1.006566C CO( 68) 1.C5€584D CC( 6S) 1.11118C0 CC( 7C) 1.17C577C CCU 71) 1.235CL7C 00( 72) 1.3047¢6C CC
73) 1.380115C 00( 74) 1.461386D CC{ 75) 1.548G6420 CC{ 7€) 1.€43217C CC{ T77) 1.744794D CO( 78) 1.854¢C8C CC
79) 1.9745070 CC( 80) 2.10876SC CC{ 81) 2.268213C 00( 82) 2.3€1064C CC{ £€3) 2.412578D CO{ B4) Zz.4271578C CC
85) 2.407209C CO( 86) 2.352C970 CCl 87) 2.262117D CC( 88) 2.1415€7C CC( €S) 1.9892C1C 00( SO0) 1.808213C CC
91} 1.601205C 00( 92} 1.3711580 CC( 92) 1.121380D CC{ G4) €.554€¢€4C-C1( €5) £.7724290-C1( S6) 2.9C7131C-01
$7) (.0 (

—

D B R e e e e i e

TCTAL INTEGRATEC FLUX FOR REGICN 1 GRCUP 1 C.1£3238C C3

1]

TCTAL INTEGRATEC FLUX FCR REGICN 2 CRCUP 1 C.2542710 (3

TOTAL INTEGRATED FLUX FCR REGICN 3 CRCuf 1 C.6T17847C C2

°98



POINT-WISE FLUXES FOR GROUP 2

-

1)

1)
13)
19)
25}
31
an
43)
45)
55)
61)
61)
13)
79)
€5)
s1)
37)

TOTAL INTEGRATEC FLUX FCR REGICN
TOTAL INTEGRATED FLUX FOR REGICN

TCTAL INTEGRATEC FLUX FOR RECGION

c.0 (
3.295118C-01¢(
4.8724220-01¢
5.403078C-01(
3.582870C-01(
2.3435090-01(
1.586993C-01(
1.1488610-01(
5.3233680-C21
8.863114C-02(
9.929171C-02{
1.262C38D-Clt
1.730%97C-C1t
2.390354C-01¢(
1.993997C-C1{
1.3255790-C1(
.0 (

REGICNA

1
2
3

TCTAL NCRMALIZEC FOWER =

2)

8}
14)
20)
26)
32)
38)
44)
5C)
56)
62)
68)
14)
80)
86)
92)

6.010576D-C2(
3.7143260-C1¢
4, 8685060-C1I
5.1127830-C 1t
3.333122D-C1¢
2.1893760-C1{
1.4651€660-C1{
1.0992420-C1{
5.1367510-C21
8.935430D-C2¢
1.0258280-C1H
1.3248910-C1{
1.8326590-C1{
2.409414D-C1¢
1.9474910-01(
1.1351320-C 1(

N

9)
15)
21)
21
33)
ig)
45)
51)
57
€2)
69)
15)
1}
81
92)

1 CRCuyP
2 CRCuy®P

3 GRCUP

NCRMALIZEC PCwER

C.247451CC C1
0.154027sC C1}
0.1016394C C1

€.1654793C

1.153C05D-C1¢
4.077224C-011
4.873938C-01(
4.782€78D-C 1
3.1022930-01¢(
2.047519C-01(
1.411486D-011
1.0553720-01(
8.995390C-02(
G.04G4840-02¢
1.C€230S8D-C1{
1.393480C-01H
1.941566C-011(
2.2032230-C1(

1.873613C-01(

9.2835C05C-02¢

2 = 0.13915¢0

2 = 0.311389C

2 = C.56787CC
Cc1

4)
1C)
1€)
22)
28)
34)
4C)
4¢)
52)
58)
€4)
iC)
1¢)
g2}
E€)
34)

02

01

1.7€¢€8€8C-C1
4.278216C-C1H
4.871CC0C-C1t
4,454875C-C1(
Z.E€8611CE-CLH
1.917C56C-C1(
1.2354%52€-C1(
1.C1€577C-C 11
€.8G8145C-Cel
G.2C5428C~-C2(
1.1054550-C1(
1.4c8081C-C1{
2.C57170C-C1t
2.0243440-C1 1
1.772636C-C1(
1.0821C3c-C2¢

5)
11)
17)
23)
ZS)
2ty
41)
47)
:‘2)
£5)
£%)
11)
m
£€3)
£S)
G5)

2.3136490-01(
4.€121C20-C1{
5.18CC210-01¢
4.1435470-011
2.6622420-C1(
1.767232D0-011(
1.26€6€6CTC-01 ¢
C.E3€123C-C2¢
E.E441C5D-C2¢
G.4C03€18C-021
1.1525590-C1{
1.54€6S2D-C1{
2.177229C-C1(
2.C1€7193C~-C1(
1.64€617E8D-C1 U
4.,1781510-C2¢(

6)
12)
18)
24)
3C)
36)
42)
48)
54)
60)
66)
12)
18)
84)
SC)
S¢)

2.825954C-C1
4,711€2718L-C1
£.534817¢C-C1
3.852738C-0C1
2.51C834C-C1
l.6€751€éC-C1
1.204535C-C1
G.55€€16L-C2
€.€325€5D-C2
9.644614C-C2
1.2C4670C-C1
l.€3€227C-C1
2.264840C-C1
2.Cl44¢8C-01
1,46€5$52C-C1
2.4C¢€112D-C2

L8



BENCHMARK PRCBLEM PRCNFT SUPERCRITICAL TRANSIENT
YIME 2ZCNE= 1 STEP NUMBER= 486 TIFE=C.I1CCCCOC-C1 TIME STEP=C.2526950L-C4

TEST PCINT MESH PCINT FRECUENCY EXP(w2t)
1 9 7.7692C 02 1.017167C 0OC
2 33 7.1€C4C C2 1.C15811C CC
3 49 6.3323C C2 1.C1357CD CC
4 65 3.7774C C2 1.CC821CC CC
5 89 1.5345C €2 1.0033670 0O

PCINT-WISE FLUXES FOR GROUP 1

( 1) 0.0 ( 2) 9.960839D CCO( 2) 1.976312D O1( 4) z.SzSCECC Cl1( ) 3.€27284D Cl{ 6) 4.€€685€1C C1

7) 5.435517D 01{ 8) 6.115937C CI{ SG) £.698986C 01( 10) 7.175272C CI( 11) 7.5375C1D O1( 12) 1.7755¢€1D C1
13) 7.897690D OI{ 14) 7.889704D CI{ 15) 7.754€8180 C1( 1€) 7.4S15CCC C1{ 17) 7.C893110 O1l( 18) €.43C270C 01
19) 5.8649680 01( 20) 5.3€1523D Cl{ 21) 4.905S74D 01 22} 4.4S1CE€EC CI( 22) 4.112181D Cl( 24) 3.76581SC Cl
2%5) 3.449C370 CLl{ 26) 3.159264C Cl( 27) 2.894170C O1( 28) 2.€51644C CI1{ 2S) 2.42675SD Cl( 3C) 2Z.22€7157C Cl
31) 2.041033C 01( 32) 1.8711180 C1{ 223 1.715€720 C1{ 34) 1.573469C Ci( 35) 1.443390C O1( 36) 1.3224410C C!}
37) 1.215595C 01( 38) 1.116089C C1( 23G) 1.C2%5113C Cl{ 4C} S.41651¢C CCl 41) E.€565410 COl 42) 7.965249C CO
43) 7.331201D CC( 44) 6.7524340 CO( 45) 6.,224416C 0C( 46) S.743C1IC CCl 47) S.2C444€D CO( 4&) 4.SCS2€30 CC
4S) 4.542385C CC( S0) 4.2128SSD CC{ S1) 32.914227C CC( 52) 2.€44CCTC CC( S2) 3.4CCCS40 COC 54) 2.18CS45C (CC
55) 2.983599C 00( 56) 2.807663D CC( 57) 2.€513C5D CC( SE) 2.513235C CC( 5€) 2.292298D CC( 6C) 2.287465LC CC
€1) 2.197822C CC{ 62) 2.12256S5D CCl 62) 2.06CSSIC CC( €4) 2.C124G1C CC( €8) 1.S7655CD CC( ¢€€) 1.552134C CC
67) 1.940694C CCl 68) 1.540157D CC{ 6S) 1.95CG626C CC( 7C) 1.972876C CCUL 71) 2.C05652D 0O( 72) z.CS5C171C CC
73) 2.105621C CCl 74) 2.172464D CC( 7%5) 2.25CS51D CC{ 7€) 2.3414€6CC CCU 77) 2.4445900 CO( 78) 2.5€1438C CC
1S) 2.694323C CC( BO) 2.848781C CC( A1) 2.038685C CC( 8z) 2.14€G67¢C (Cl E2) 2.2C527C0 CC( €4) 2.2148C0C CC
85) 3.178938D CCl 86) 3.09871CD CC{ 87) 2.975328C OC{ 88) 2.81C526C CC( EG) 2.60659€D 00( SC) Zz.2€€27CD CC
91) 2.093190C CO( 92) 1.7508550 CCl S2) 1.4¢€3574D CC( S4) 1.1156C4C CC( S5) 7.526873C-01( 96) 3.78%838C-C1
S7) C.0 (

P N e R o e e o o

i

TOTAL INTEGRATED FLUX FCR REGICX 1 CRCUF 1 C.22428¢C C4

TCTAL INTEGRATEC FLUX FOR REGICN 2 GRCuP 1 C.2C8C22C C4

]

[}

TCTAL IATEGRA*ED FLUX FCR RECICN 3 CRCUP 1] C.863CCC C=Z

‘88



POINT-WISE FLUXES FOR GRCUP 2

-

1)

7)
12)
16)
25)
ERY)
31
43)
45)
55)
61)
61)
13)
19)
85)
S1)
CAR}

TCTAL INTEGRATEL FLUX FOR REGICN
TCTAL INTEGRATEC FLUX FCR REGICA

TOTAL INTEGRATEC FLUX FOR REGION

C.0 {
4.661778C 00t
€.7771800 CCH
€.932234C CCl
4.213091C CoO(
2.495134C CC(
1.487182D0 CO(
8.978031C-01¢(
5.571035C-01(
3.6681700-01¢
2.712295C-01{
2.406000C-011
2.62C251D-C1(
3.246392C-01(
2.626657C-01(
1. 712€€6770-C1(
C.0 (

2)

8)
14)
2C)
26)
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
92)

8.5427830-C 1
5.245378D CCH
6.780350C CCI(
6.463639D CCH
3.859825D CCH{
2.287685C CCI
1.3656420 CC(
8.27CS370-C 1
S.1686180-C1l
3.4537040-C1H(
2.€213680-C1¢(
2.4C71070-C1H
2.7042490-C1(
3.2432220-C1¢(
2.5592860-C 1l
1.479C040-C1(

ER)

S}
15}
20
21
32)
39)
4%)
51)
57)
61)
69)
75)
g1
an
913)

1 CRCUP
2 CRCUF

3 GRCUP

PRECURSCR CCNCENTRATION FCR CELAYEC CRCUP

-—

1)

n
13)
19)
2%)
31)
an
43)
4G)
55)
€1)
€1
13)
16)
85)
S1)
S7)

S S O .~ o~ o~~~

C.0 (
5.3675840-041(
1.407718C-03¢{
7.364296C-04 1
5.23C4170-C4l
3.726886C-041
2.791392C-041
2.281634D-04(
Z.1198410-Cal
2.281320C-04(
2.790679C-C4
2.17255715C-Cal
5.228144C-041
1.360505C-C4(
1.4C68910-03(
9.361903C-04(
C.0 (

2)

8)
14)
20)
26)
32)
38)
44)
5C)
56)
62)
68)
14)
80)
86)
92)

1.701128C-C4(
1.C57777E-C3¢(
1.4209060-C3(
7.018€06D-C4(
4.532C90C-C4(

«£3€211D-Cal
2.€679686D-C4(
2.231788D-C4
2.1242520-C4
2.340656D-C4l
2.913986C-C4l
3.931€653D-C4!
5.5477010-C4(
71.554621D-Cal
1.3745520-C3(
8.C17398D-C4l

3)

3)
1)
21
217)
32)
316)
45)
51)
57)
63}
59)
1¢)
1)
a71)
G3)

1.6G466CC
5.745487D
€.704284C
5.9€C€5GC
3.53€433D
2.097€86C CCH
1.254513C 0C{
1.625€E43D-C1(
4.8038930-01(
3.263234C-01(
2.5412650-C1{
2.4221750-01¢(
2.801861C-01(
2.945593D-C1(
2.457158D-C1(

cct
ccH
cct
cCH
cC{

1.208722C-01(
2 = C.1S5412170
2 = C.249632L
2 = 0.74643CC

1
3.377718D0-04¢
1.163539C-02¢
1.41€272D-02(
€.635274D-041
4,654240C-04(
2,36C46SN-C4l
2.57¢154D-C4
2.151283C-04(
2.137552C-0C4(
2.4CS1BT7D-C4l(
3.04G6486C-04¢
4.154178C-04l
€. 686244D-C4(
1.097¢€45C-C2{(
1.322666C-021{
€.557254D-C4(

4)
1C)
16)
22)
28)
34)
40)
4¢)
e}
58)
64)
1C)
7¢)
82)
€¢g)
94)

Cc3

01

4)
10}
1¢)
¢2)
28)
34)
4C)
46)
52)
£€)
€4)
1C)
7¢)
ez)
eg)
S4)

cct
(g
cCt
cCl
cCl

2.5C8666C
t.1541€1C
€.E3€55¢C
5.413563LC
1,24C417C
1.Sc¢4242C CCHL
1.152926C CCH{
1.C3771CIC-C1H A
4.47266CE-C 1L
2.C0651¢€8C~-C1H(
2.48625CC-ClH{
Z.451CS€EC-C1H
2.912123C-C1(
2.1C6846C-C1H
2.321C21E-C1H
9.21587C0-Cz{

3.1587126C-C4 ¢
2. 4ES4STIC-C4L
2415G6548L-Cat
2.15919¢€C-Ca(
Z.4ECSCCIC-CaH
2.1G7147C-Cad
4.354C78C-C4l
€.252CSS5C-Cal
1.412421C-C2H
1.2517711C-C3¢
€.C0C2531C-Cal

$)
11)
17)
22)
2S)
2¢)
41)
47)
£2)
£S)
€5)
1)
11)
£3)
€<)
cs)

n
—

1)
17)

TSI NN
AN
~— e e -

-~ o RN AN N
~ AN D N e
- e .

m m
Y
—~

55}

3.282443C
€.464672C
€.S5Z4ECTD
5.C187210
2.566¢€¢€2C
1.7652620 CC(
1.C6CC8S5D CCH
€.501628C-01(
4.,17€2€5D-C1(
2.54€1€10-011(
2.446€98C-01(
2.453¢E8C-C1U
2.C3192SD-C1 !
2.672876C-01 (
Z.152€34C-C1{(
€.21€21E8D-C21

cot
cct
cct
cot
cot

«S561253D-C4
1.222454D-C31(
1.0982510-03 (
€. EG1ceCC~-Cal
4.1551560-Cal
1.05C37CC-C4l
2.41C216C~C4a
Z.137€52D-Cal
2.191C19C-C4a(
2.578€30C-04(
2,2563¢8D0-Cal
4.€52242C-041
€.632C40C-04 ¢
1.41745€D0-C3(
1.1628390-03(
3.375654C-04(

&)
12)
18)
24)
30)
3¢}
42)
48)
54}
€C)
66)
12)
1€)
84)
SC)
56)

6)
12)
18}
24)
3C)
361}
42)
48}
54}
€C)
teh
12)
781}
£4)
SC)
36}

4.0C3G5176C
€.€1733C3¢C
1.221¢€13C
4,5GBEETC
Z.1218¢€4C
l.€2CCE4C
S.152€510-C1
€.C14311C-C1
3.6C8377C-C1
Z.8zCsC1C-C1
Z.419C89C-01
2.55CCi0C-Cl
2.1€2C15C-C1
2.€€1C25C-01
1.5€42¢6C-C1
3.126¢510-C2

€.C2c2717C-C4
1.3753¢€€C0-C3
71.558€29C-04
$.550186C-C4
3.633(C53C-C4
2.514782C-C4
2.341028C-0C4
ce124302C-Ca
c.221521C-C4
2.616C49C-04
2,535CE€6L-Ca
4.52CC12C-C4
7.C15CS51C-04
1.42CC€2C-C3
1.C57128C-C3
1.7CCCBTC-04

‘68



PRECLRSCR CONCENTRATICN FCR CELAYEC CRCUF

v S S g Sy amy o — g

1)

IR
13)
16}
25)
3l
n
43)
49)
55)
61)
61)
13)
19)
85)
s1)
37)

0.0 (
2.500586C-03(
3.757€630-03¢
1.9655680-031
1.395869C-03(
$.645C640-Cal
1.4479020-04¢
6.087071C-04(
5+ 654800C-C4l
6.0850160-04(
7.443222C-04(
9.9364630-04(
1.3943780-031(
1.963081C-03(
3.752240C-03¢
2.4G68590-C3(
C.O (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
92)

4.541032D-C4l
2.823625D-C3(
3.7928450-C31
1.873264D-C3¢
1.316229D-C3¢(
9.4362590-04(
7.149713D-Cal
5.6539750-C4al
5.6664T7C0-04(
6.2432110-Cal
7.7712054D-C4l
1.048606D-031
1.479604D-C3(
2.0148520-C3¢(
3.€65988D-C3t
2.1382740-C31

2)

S)
15)
21)
21}
13)
39)
4%)
S1)
5T}
€2}
69)
75)
81}
an
93)

PRECURSCR CCNCENTRATION FOR DELAYED GRCUP

{

t
(
{
(
(
(
(
{
{
{
{
(
{
{
(
(

1)

1)
13)
15)
25)
31)
37
43)
45)
55)
€l)
61)
13)
15)
85)
S1)
$7)

c.0 (
€.183232D0-04(
9.290487C-041
4.857447C-04(
3,447857D-Cal
2.455300C-04¢(
1.837877C-04l
1.5C1256D0-Ca4
1.3939900-04!
1.499454C-04(
1.833683D-C4l
Z.441592C-04
3.434493C-041(
4.835159C-C4
G.241885D-04!
6.149830C-04!
C.0 (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
92)

1.1229050-C4
6.981924D-C4l
9.377154D-Cal
4.6289320-04H
3.2508840-Cal
2.329496D-C4(
1. 7€641450-C4{
1.4683430-Cal
1. 39€763D-C4l
1.538357D-C4{
1.914638D0-Ca
2.582937D-Cal
3.6443930-Ca¢
4.962664C-C4
S.C2944CD-C4l
S.2€¢€624D-C4l

2)

S)
15)
21)
21)
22)
16)
45)
51)
sT)
&£2)
66)
7%)
al)
37)
S2)

2
G.016557C-04(
2.,1059350-C31
3.785772C-013(
1.77€62CC-03¢{
1.242C570-C3{
8.96€6965C-04
6.881457C-041(
S.845€C2D-C4(
S.701856D0-04(
6.421533C-04(
8.133408D0-04(
1.1079530-02¢(
1.57C693C-031(
2.9217147C0-C3(
3.5276C70-02(
1.748847C-031

3
2.229€05C-04
71.679864C-041
S.3552€CD-C4l
4.375¢650-041
3.067447C-04
2.2134630-Ca(
1.6S7€CSD-04l
1.441543C-04 ¢
1.4C5385C-04(
1.5827CC0-C4¢{
2.C03607C-Cal
2.126C88C-Cal
3.8€€7370-C4
7.21C4€69C-041
8.688599L-04(
4.3C7456D0-C4l

4)
10)
16)
22)
28)
34)
4C)
4€)
¢}
58)
€4)
17C)
76}
a2)
€¢g)
94)

4)
1C)
1e)
z2)
28)
34)
4C)
46)
52)
S€)
64)
7C)
1¢)
82)
88)
94)

1.3262C1C-C2(
2.34245CD-C21¢
2.774541C-C2(
1.665412C-C2(
1.173C7C0-C3(
£.525217C-C4al
&.642C1CC-Cal
€.7€620SSC-Cal
€.7€11C5C-Cal
€.638753C-Cal

.5281766C-Ca(
1.1716220-C2¢
l.6€7466C-C2¢(
3.765685C-C3(
1,22€82€C-C2¢
1.234166C-C2(

2.3C4125C-Cal
8.2€7CC2C-Cal
5.331673C-Cal
4.12451€6C-C4¢
2.86G68430-C4l
2.1C6715C-Cal
1.€3€5¢<1C-C4(
1.4207¢3C-C4l
1.416862C-Ca(
1.€35€720-C« !
2.1C096CC-C4l
2.88€655C-C4({
4.,1C7C1SC-Cal
S.lE4EEEC-Ced
8.222889C-Cal
3. 2EE159C0-Cal

5)
11)
11)
23}
26)
2%)
41)
47)
£3)
€G)
€5)
1)
1)
€3)
£<)
sg)

£)
11)
17}
23)
és)
35)
1)
41)
532)
£<)
€s)
1)
i
£2)
8S)
<5}

1.751471C-C3 (
3,5327179C-C3(
Z2.S3144CD-C3(
1.572415C-031(
1.1086600-C31
€.12362C€D-Cal
€.43C265D-C4l
5.702514C-04(
S.E444€€D-C41(
€.877755D0~-Cal
8.659873C-04(
1.24C€120-C3{
1. 7€€7<S€D-C3(
3.780418C-031
3.,1C124CC-C3¢
€.CC2C1CD-Cal

4,23C<7C0-Cal
8.7345480-C4!
7.246C54C-0C4(
2,EE4706D-Cal
2.713E2820-Cal
2.C088C3C-041
1.58€c41C-C4
1.4C56750-Cal
1.44C245C-C4 (
1. £644G1C-C4 (
Z.2CT71CTD-C4I
3.05€287C-Cal
4.35€€52C-C4
Ce211c5SD-Cal
7.€638687D-04l
2.217464C-04¢

6)
12)
18)
24)
30)
36)
42)
48)
54)
£C)
€6)
12)
18)
84)
SC)
S€)

6)
12)
18)
24)
3C)
36)
42)
4€)
54)
€C)
eed
72)
78)
£4)
SCH
36)

2.1414750-03
3.671328C-03
2.C17482D-C3
1.4812240-C3
1.€49551C-C3
1.771721713C-C4
€.245¢47D-C4
€.E€01768C-04
£.652285C-C4
7.145538D-C4
9.4284412C-04
1.3148¢6C-03
1.87CS590-C3
3.787421C-03
2.819432C-03
4.5342C5D-04

5.2$5310C-C4
$.077252D-C4
4,986232C-04
3.659CC5C-04
2.5514C6D-C4
1.919316C-04
1.54C540C~04

.267C570-Cé4
1.466829C-04
1.76C4C3C-04
2.722450D-C4
3.236€68C-C4
4.6C8267C-04
$.228541C-Cé
€.544226D-C4
1.116786C-04

*06



PRECLRSCR CCNCENTRATICN FCR CELAYEL CRCUF

p

—

o~~~ g " P o~ o~~~ o~

R
{
(
{
{
(
(
(
(
(
(
{
(
{
{
(
{
(

1)

7)
12)
16}
25)
31)
n
43)
4G)
55)
61)
67)
12)
13)
85%)
Sl)
ST

C.0 (
4.634314C-041
€.9612100-Cal
3.635¢87C-Cal
2.577656C-041(
1. 833560C-041
1.370895C-C4(
1.118478C~-C4l{
1.C37324C-C4al
le.114770C-Ca(
1.362453C-04(
1.818043C-04(
2.5501540-04(
3.590821C-04¢
6.863373C-041(
4.567C760-C4l
c.0 {

2)

8)
14)
2C)
26)
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
92)

8.416804D-C51(
5.23277CC-C4l
7.0255940-C4(
3.4€39370-Cal
2.429945D0-C4l
1.739283D0-041{
1.3156350-C4(
1.CS3706D-C4(
1.C39204D-C4l(
1.143553D~C4(
1.4225080-C4l(
1.918515D0-04¢(
2.1066090-Cal
3.€8549317D0-C4¢
6.7055960-C4l
3.911175D0-Call

)

S)
15)
21)
21
12)
39)
4%)
51)
57)
¢2)
69)
15)
CRY)
a7)
33)

ECURSCR CCNCENTRATION FCR CELAYEC CGRCUP

1)

1)
13)
16}
25)
31)
37
432)
43G)
551}
€l)
£
13)
15)
85)
91}
S$7)

C.C (
2.700205C~-Cst
5.551445C-051(
2.886265C-051(
2.036309C~-C5¢(
1.441596C-05(
1.072498C-051(
€. 7C453CC-Co1{
8.032167C-061
8.596938C-06(
1.C48CC3C-C51
1.396574C-C5¢
1.958250L-05¢
2.75€C83C-C5¢(
£.2675¢60C-C51
3.50511CC-05¢
C.0 {

2)

8)
14)
20)
26}
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
32)

6.7225170-Cé6
4.17750C0D-Cs5
5.€6CCS34D-CSH
2.7475300-C5!
1.51810C0-C5 ¢
1.3€€637CD-CSL
1.028383D0-CS|{
8.504284D-Cé6 ¢
B.C40553D-Cé&(
8.814216D-CE(
1.093874C-CS(
1.47355CD0-C5{
2.0771783D-C5(
2.828698D-C5 I
5. 146444D-C5SH{
3.CC1719D0-CS(

)

9N
15)
21)
21}
23)
29)
45)
51
51)
62)
66)
7¢%)
81)
a7)
512y

4
1.6712C3C-Cal
€.7155€480-C4al
7.011527C-04(
2,2171377CC-Cal
2.2624C5D-C4(
1.652235C-04(
1.265910C-04{
1.073525C-04(
1.045443C-041
1.177128C-04{
1.468€15D~-Cal(
2.027016D-Cal
2.873193C-04(
C.354€020-Cal
€.452465D~-C4al
3.198863C-04(

5
1.334756C-CS
4.594227C-05%(
5.5674576-C5(
2.594538C0-C5(
1.8081C1C-051(
1.267C¢CTD-C5(
S E8E583D-CEL
8.340134C-0¢
8.082E8TC-0¢(
S.06E856C0-CéEl(
1.144234C-05(
1.55€€£G8C-C5
2.2CS€570-C5¢(
4.106€66C~CS(
4.952154C-051
2.455C35C-C%(

4)
10)
1¢)
22)
2¢8)
34)
4C)
4¢)
5e)
58)
€4)
7€)
1¢)
82)
€€)
94)

4)
1ch
1¢)
cc)
2¢8)
34)
4C)
4€)
52)
£t)
€4
1C)
1¢)
ec)
EE)
34)

2.47€587C-C4(
£.165411C-C4l
€.56C147C-Cadt
3.0852740-C4(
2. 1645(5C-Cal
1.972347C-C4(
1.2215CSC-C4l
1.Ce7¢8SC-Cal
I.CEeCeec~Cet
1.215€34C-C4(
1.5¢C7€¢3C-Cal
. 1436870~ (4l
2.C5C174C-C4l
€.8553240-C4
€. 1Cee11C-Cad
2.440C413C-Cal

1.G717SCEC-CE(
4.5443€2C-C5¢(
f.S€7323C-CS(
Z.4L21¢5C-C8(
1.7C5€71C-CE(
1.2232C5C-C<(
CeS5214<10-C€
B.211321C-Cél
€.1593230-0¢€(
€.3€1CzCC-Cel
1.166562C-C=(
1.6463640-C5¢
Z.3413180-C5{
CecGllESL~-CEH
4.686668C~-CS(
1.£72645(-C5

s)
1)
17)
23)
2%)
2¢)
41)
47)
£2)
£G)
€5)
il)
i)
€3)
€S)
SE)

3.24€168C-C4

«S4S771C-C4(
S.42€422D-C4l
2.6C5328C-Ca(
2.C45723C-04(
1.4GECECD-C4al(
1.1822440-04(
1.C4€€631C-C4(
1.C711170-Cad(
1.2592310-04¢(
1.636540C-04¢(
2.265S4CD~-Ca(
2,2354C670-Cal
6.514S41C-04(
€.€172758C-Ca
l.64€7€4D-Cal

245G23€2D-CS 1
5.222880D-CS 1
4.317713C-05
2.2GEE2SD-CSI(
1.61CST€E0-C5¢
1.17468¢C-C51
€.217CCEC-CE(
£.1172570-C¢l
8.27C15€0-061
S.€S2EC8C-Cel
1.25SE€E10-C5
1.742517C-C5 ¢
2.483487C-C5 ¢
€.3C712C1D0-C5(
4.%527120-05¢
1.263842C-05¢

6)
12)
1€)
24)
30)
3¢)
42)
48)
£4)
eC)
66)
12)
1€}
84)
sSC)
S¢)

3.5€8520C-04
€.8C1622C-04
2.1326390-C4
2. 13€C24C-C4
1.5355€3C-C4
1.421624C-C4
1. 1476490-C4
1.C3979¢6C-04
1.(sC¢écs8C-Ca
1.2C81C30-C4
1.725181C-04
2.4C5254C-C4
2.422238C-C4
€.921735C-04
S.1571C6C-04
€.253¢€29C-CS

2.1€5271€-CS
£.425645C-CS
Z2.9€61356C-05
Z«1€3135C-05
1.522C14C-C5
1.121165C-05
£.541757C-0¢
£.(517230-C¢
8.415821C-0¢
1.CC6529C-05

«2254500-C5
1.24€6748C-C5
2.62€827C-05
S.21¢G€6C-C5
2.651¢51C-CS
€.3€51C8C-C¢
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PRECLRSCR CONCENTRATICN FCR CELAYEC CRCUF

—

O s o~ S e e S me g A e g o

1)

7)
13}
16)
25)
31)
3
43)
4S)
55)
61)
67)
13)
19)
85)
s1)
S17)

0.0 (
5.668371C-061
8.4843180-C6(
4.3715820-Ce¢l
3.053948C-06(
2.141106C-C61
1.576¢190-061
1.265587C-061
1. 155255C-06(
1. 225671D-061
1.485743C-061(
1.974077C-06(
2. T1643440-061
3.8885940-06(
1.431064C-061(

4.9445240-C61
C.0 (
REGICN
1
2
3

TCTAL NCRMALIZEC PCwWER =

BENCHMARK PROBLEM
ENC CF FRCBLEM

2)

8)
14)
2C)
26)
32)
38}
44)
50)
56)
62)
68)
14)
80)
86)
92)

1.C30495D-Cé€(
6.3979150-Cé(
8.5543670-G6(
4.154232D-CEL
2.8720500-0€(
2.0260090-C6(
1.5C9061D-Cél
1.2341710-Cé6l
1.154548D-C6
1.2551880-Cé6l
1.54676€6D-Cé6L
2.082244D-Co1(
2.9327120-C6
3.990885N-Cé&l
T.260129D-Céel
4. 234393D-Co

ER)

S)
15)
2D
2n
33)
39}
4%)
S1)
51)
€2)
69)
75)
1)
amn
93)

NORMALIZEC PCWER

C.3432872C C2
C.1242152C C2
0.1337118C C1t

6

2.045639C-Ce(
1.034C240-Cel(
8.526671C-061(
3.91¢6393C-0¢&(
2.702693D-Cé&
1.916631C-0¢
1.448138C-061{
1.20€11CD-Cé¢(
1.158786C-0¢€1
1.29C026C-06(
1.62C3160-C€(
2.1961520-0¢1
3.112726C-061
5. 75€2410-C¢€(
€.985S8CD-Ce
3.463200C-061

C.1544125C C¢

PROMPT SUPERCRITICAL TRANSIENT

4)
1C)
16)
22)
2€)
34)
4C)
4¢)
52)
58)
€4)
7C)
76)
82)
gg)
34)

3.0215C0C-Céel
1.5€14280-Cél
B.4E6G21C0-Cel
3.681883L0-Cé€l
2.54€CS€D-Céed
l.8cz22¢85C-Ced
1.393568C-Cé€H
1. 1€87278C-C€(
1.1€71S1€C-Cel
1.3320324C-Cet
1. 6G7686C-CE L
2+.3252840-C€(
3.304026C-Cel
1.466124C-CE(
€.€114520-C€(
2.642C€0C-Cel

c)
1
17)
23)
26)
2%)
41)
41)
£3)
56)
€S)
11}
1)
23}
£S)

ce)

3.6712182C-C6 1
1. €5C415C-Co
€.SEG2E4D-CEL
2.4587€7C-Ce(
2.4CC532C-06(
1. 7132¢21D0-Cél
1.245C950-C¢l
1.171574C-C¢ (
1.18214SD-Cé6 !
1.2762470-C6!
1.782197C-06(
2.4611¢€1D0-Cét
2.5C42E50-Cel
T.487181C-061
€.141€7€C-Co1
1. 182€220-Cel

6)
12)
18)
24)
30)
3¢)
42)
48)
S54)
€C)
66)
12)
1€)
84)
SC)
S¢)

4.856039D0-0¢
€.257120C-06
4.5C1¢CSD-C6
2.,2452¢€9D-C¢
2.265756C-06
1.€51124C-C6
1.2C25C5Dp-Cé
1.1€0918C-0¢
1.2C1356C-C6
1.421683D-Cé¢
1.8742C0C-0¢
2.€07329C-0¢
3.7C64150-Cé6
7.5C08810-06
5.583354C-06
£€.5785C70-C7

°Z6



9.2 Delayed Supercritical Transient

This problem (Problem X-Al of Reference 7) involves
the same core as in Section 9.1, but with initiation
from a 1% decrease in the absorption cross section in

region 1 occurring in 1.0 seconds.



CARD Cl
BENCHMARK
CARC 02
CARD 03
CARD C4,
CARL €5
CARD 06
CARD (C7
CARC 08
CARD Cs8
CARC 09
CARD 1IC
CARC 11
CARC 12
CARD 13
CARE 14
CARC 15
CARD 15
CARC 16
CARLC 14
CARC 15
CARC 15

PROBLEM DELAYEC SUPERCRITVICAL TRANSIENT
2 2 1 ] 2 5 Z C

1 00.100C00C-06C.1C0CO0C-060.1CCCCCC-CE
17 81 S1
0.4CCCO0D 020.16CCCCD 03C.4CCCCCD C2
9 33 49 65 2g

C.25CCCCD-030.164C00D-02C.147C00C-02C.296C0CC-02
0.100C00D 010.10€C000D 01C.1CCCOOD O1C.1CCCCCC C1
C.0 C.C c.C C.0

0.124C000-010.3C5CC0D-01C.111CCCR CCC.3C1CCCC CC

C.1CCCCCD C1C.C

0.1CCCCOD 08GC.3CCCCCD 0¢

0.200C00D0-030.160CC0C-01C.5CCCCCC-C2 C
1 2 1
OUTER CORE

0.25C00CD 010.400000C-02C.7CCCCCC~-02C.222222D0 (C
C.25CCCCD OlO.eCCCOOD-OlC.iCCCOOC 00C.£666617C CC
C.15CCCCD-01

INNER CORE

C.25CCCCO C10.396CCCD-01C.4C4CCOC-CLC.EL€€ETC CC

Si

0.86CCCCC-C2C.22CCCCC-(3

C.1CCCCCe c1cC.1CCCcce C1

0.C c.C

C.114CCCC C1C.3cucCCcC C1

cc.1c2cccc (1

C 1 C
C.C C.C
0.C C.C

C 1 Y
Cc.cC C.C
c.C c.C

‘vé



CARC

CARD

CARD

CARC
CarC

CarC

16

2cC

2C

21

23

27

C.1CCCCCD-01

C.0 0.2963360 00C.588292C CO0C.8271536C CCC.1141€SC C1C.12¢8340 (1

0.162813D 010.183684D 01C.201835C 010.217000C 010.228553C C1C.237517C (1
0.2425610 010.244001D 01C.241765C C1C.23568€0 C1C.225C3€C C1C.2C7C8CC (1
0.192509D 010.179716D 010.168085C 01C.157356D C1C.147417C C(1C.12€1€4C C1
0.125608D 010.121645D 01C.1142560 010.1C7406C 010.1C1C62C C1C.SS154SC (C
0.897765D 000.8478130 CCC.BC18580 CCC.7566830 CCC.721CESC (CC.eESESSC (O
0.6539340 000.6250560 00C.559124C COC.57€C17D CCC.E5S€250 (CC.527€52C (C
€.522616D 0C0.509843D 0C0.499474C CC0C.491455C 000.4857¢1C (CC.4€8225:C (C
0.481218D 000.4822520 0CC.485761C CCC.45145G9D CCC.46G474C (CC.5CS€43C (C
0.5226160 000.5378530 0CC.S%5€25C CCC.S76C170 CCC.55G61240 CCC.€25(5¢C (C
C.£53534D 000.6858950 0CC.721C89C (QC.759683C COO.BCLESEC (CC.E47E12C (C
0.897765D CCC.95194SD CCC.1C1C62C O1C.1CT74CéC 010.114256C C1C.121¢45C C1
0.129608D 010.138184D 01C.1474170 01C.1573560 C1C.1€€CES0 C1C.17571¢éC C1
0.1525CSD 010.207080D 010.225C38L C1C.2356880 C1C.z417¢5C (1C.244CCIC C1
C.242561D 010.2375170 01C.228953C 010.21700CC 01C.2C1835C C1C.182¢€84C (1
0.162813D €10.135534D 01C.114189C 01C.871536D CCC.SE€2G2C (CC.25€33SC CC
c.0

C.0 0.245335D-01C.487C40C-01C.721536C-010.945254C-C1C.11551¢€C CC
0.134791D 00C.152C7CD CCC.1&7C98C CCC.179¢53C CCC.186554L (CC.19¢€¢€640 CC
0.200924D 000.2024620 0CC.2C2C36C 0CC.2C2884D CCC.21€2CS5C (CC,22¢€¢E4fC (C
C.223388D CCC.22268CC CCC.21CCOTE 000.197236C 000.185CCIC (CC.1i24657C (C
0.162759D C00.15277CD 0CC.1434540 CCC.134892D CCC.126S26C CCC.116557C (C
0.112752D 000.1064790 0CC.1CC7CTC CCC.5541C10-01C.S6CS€210-C1C.€€142¢C~-C1
C.82128SD-010.785.200-01C.752452C0-01C.723432C-010.6G1€Z1C-C1C.€78SC1IC-C1
0.6563650-01C.64C323D-01C.€27299C-01C.617233D-010.€1CCT7C-CL1C.€CE7S€C-C1
0.604372D-010.60579¢D-01C.€£1CCTTC-C1C.€17232D-C1C.€272550-C1C.€4C222C-C1
C.656365D0-010.6755010-01C.697821C-01C.723432C-"10.752452C-C1C.7€5C2(C-C1
0.82128S6D-010.861429D-01C.SC5€231C-C1C.5%41C1C-01C.1CC7CIC CCC.1cea7ST CC
0.112752D 000.119557D 0CC.126S2€0 CCC. 1348520 ((C.143464C (CC.15277CC CC
C.162755D CC0.173497D 0CC.185C01C CCC.19723¢éC CCC.Z1CCCIC (CC.cze€€(C (C
C.233388D CCC.23€6848D0 CCC.2183C5C CCC.202884L 0CC.2C2C36L (CC.2Cz462LC (C
0.2CC924D CCC.196664D 0CC.189554C CCC.176€53C CCC.1€7CSEC (CC.122C7CC CC
0.134751D 0C0.1155180 00C.945354C-01C.72153€60-C1C.4€7C4CC-C1C,2452250-C1

C.0
#%¢ [NPUT ECIT FCR TIME ZONE 1 **%

(@]

C.1CCCCCD-02 1-.1CCCCOC 01 C -7 1 C C
C.1CCCCCD CCO.5CCCCCD OC
1 0 0 1 C

c.C -.18&CCCOC-02

‘S6



REMNCHMARK PRCBLEM DELAYECL SUPERCRITICAL TRANSIENT

**x INPUT ECIT #¢2

2 NEUTRON GRCUPI(S) , ¢ DELAYEC GROLP(S) , 3 REGION(S) 2 COMPBCSITICN(S)
SLAB GECMETRY LEFT BCUNCARY ZERC RICHT BCUNCARY ZERD
IS THERE TC BE ENC CF PROBLEM PUNCHEC QUTPLT NC '

ARE THE STEADY STATE FLUXES TC B¢ PUNCFEC NO
TESY POINTS FOR FREQUENCY CALCULABTICA 9 33 49 €5 8s

GRCUP 2 IS SPECIFIED AS THE TEST GRCUP FOR THE FREQUENCY CALCULLATICA

REGION MESH PCINT BCUNCARIES

NUMBER LEFT RIGHT
i 1 17
2 17 81
3 €1 97
REGICN LENGTEH MESH SPACING
NULVMBER (C¥) (cH)
1 4C.CCOC 2.5C00
2 160.CC00 Z.5C0C
3 40.0C00 2.5000

FRACTICMNAL YIELD FRON CELAYEC GRCUP I INTC NEUTRCN GROUP €

GRCLP I= 1 I= 2 I= 2 I= 4 I= 5 I= ¢
1 0.01240 0.03050 0.111CC 0.3C1CC 1. 14CCC 3.C1CCC
2 C.C 0.0 0.0 ’ 0.0 C.C C.C
GROUP AVERAGE NEUTRON NEUTRCNS PER FISSION
NUMBER SPEEC (CM/SEC) FISSICN YIELD
1 0.1CCCCCC O8 0.25CCcCC 01 0.1CccccCrc C1

2 0.3CCCOCD Cé6 C.25CCCOC O1 0.0

‘96



CCNPCSITICN 1
GRCLP DIFFUS ION GROUP CEPENTENT CRCSS SECTICNS
NUMBER CCEFFICIENT {(CAPTURE) (FISSION)
1 0.15C00CD 01 Q.7C0COCC-C2 O©.&CCCCCD-C2
2 0.5C0000D0 CO 0.10000CC CC Q.8CCCCCD-C]

SCATTERING MATRIX GP INTO G (VTHE TCTAL REMCVAL IS CCOMPUTEC ANC STCREC AS THE CIACONAL ELEMENTS)
(G} GP= 1 GP= 2
1 0.260C€000-010.0
2 C.15CcCCCcD-C10.180CCCC 00

CCMPCSITION 2
GRCUP CIFFUS ION GROUP CEPENCENT CRCSS SECTICNS
NUMBER CCEFFICIENT (CAPTURE) {FISSION)
1 0.1CCCOCD €1 o0.8C0CO0OC-C2 0.2C00C0C-02
2 0.5C0C0CD CO0 C.4C4COCC-C1 C.296CCCD-C1

SCATTERING MATRIX GP INTO G (THE TOVAL REMCVAL IS CGMPLTEC ANC STCREC AS THE CIAGCNAL ELEMENTS)
(G) GP= 1 GP= 2
1 0.2060C0C0D-010.C
2 0.1€0000C-010.800C00C-01

CCVMPCSITICN ASSIGAMENT TC REGICNS
RECICN COMPOSITION

1 1
2 2
3 1

NC XENCN BUILCOUP CCNSICERC IN THIS PRCBLEM

ARE STEACY STATE CCNCITICNS TC BE CALCULATEC ? YES

0[‘6



INPUT FLUX DISTRIBUTION
1) C.0 « 2)
7) 1.6281340 00( 8)

13) 2.425611D0 0C( 14)

19) 1.925089C CO( 20)

25) 1.296079C 00{ 26)

31) €.9776470-C1( 32)

37) €.5393380-01( 38)

43) 5.226163C-01( 44)

4S) 4.812181C-01( 50)

55) 5.2261630-01( 56)

61) 6.539338C-01( 62)

61) 8.977647C-01{ 68)

73) 1.296079D CC( 74)

79) 1.925089C CO{( 80)

85) 2.425611C 00( 86)

S1) 1.6281348 CC( 92)

97) 0.0 {
1) C.0 {
7) 1.347913D0-C1U(

13) 2.009241C-01(

1S) 2.333879C-01¢(

25) 1.621586D-C1(

31) 1.127521C-01¢(

37) 8.212890C-02(

42) €.5636460-02(

46) 6.043717D-C21

55) 6.563646C-02(

61) B.21289CC-02(

&7) 1.1275210-01¢

73) 1.627586C-01(

79) 2.333879D-01(

85) 2.0092410-01(

91) 1.347913C-01(

97) ¢.0 ' (

S.8826210-01¢
2.018354C 0OCH
2.417649C 0C(
1.68C8470 CCl
1.1425580 CC(
8.018577C-01(
5.9912420-01¢{
4.99473¢C-01(
4.857605C-011
$.55€254C-C1H
1.2108510-01(
1.01C621C 0OCH
1.474167C OC(
Z2.25C384D CC{
2.2865290 CCH
1.141887C 00l

R

9)
15)
21)
27)
33)
16)
4%)
51)
51
62)
69}
5)
g1)
B7)
33)

2.9€3385D-C1(
1.836836D CC(
2.44C0050 CC{
1.79716CD CC(
1.216448D CC{
8.4781280-C1(
6.2505570-C 1
5.098432D-C 1
4.823524D-011(
5.3785310-C 1
6.8589470-01(
9.519489D0-01{
1.381839D CC(
2.C7080CD CCH{
2.3751650 CO(
1.395336D CC(

s

4.,87C399C-0<(
1.670975C-011{
2.02C363D0-C1(
2.1CCC72D0-C1 ¢
1.434538C-01(
1.CCICTCC-C1H
1.524524C-C21(
€.272693C-0z
€.10C767C-C2¢
€.97E214D-C2(
9.05€3C6C-C2
1.269256C-01(
1.85CC11D-C1(
2.182C45C-0 1
1.895539C-01(
G.453544D-C2¢

21

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
92)

2.453354D-C21
1.5206950-C1(
2.C24€150-C1l
2.226800D-C1(
1.5276950-C1{
1.C647860-C1H{
7.850204D0-C2Z{
6.4032260-C2¢(
6.C57963D-C2¢(
6.755008D0-C2¢(
8.6142930-C2¢(
1.1955710-C1(
1.7349650-C1t
2.3684750-C1{
1.9€6639D-C1¢(
1.155182D-C1{

)

9)
15}
21)
27}
22y
39)
4%)
51)
517)
63)
69}
1%)
81)
81)
§2)

g e e S S pmy e S i g TN g s SN S e SN e gy S S e s AN ame, S o g sre S

THE INITIAL PRECURSOR CCNCENTRATICANS ARE CALCULATEC FRCM

ARE THERE ANY TIME DEPENCENT CHANGES IN THE

CRCSS SECTICN DATA YES
TIME  CROSS SECTICN GRCUP REGICA TCTAL LINEAR
ZONE CHANGE

1 CAPTURE 2 1 -.18CCCD-C2
ARE THERE ANY TIME OEPENCENT SOURCES 7?7  NC

4)
1C)
16)
22)
2¢8)
34)
4C)
4¢)

€4)
1C)

94)

4C)
4¢€)
52)
SE€)
€4}
7C)

1¢)

82)
88)
S4)

THE

E.1153¢E8C-C1 1
Z.13CCCCC CCH
2.35¢€81C CCH
1.573563C CCt{
1.C74C%7C CCH
1.59¢8z8C-C1(
5.7€¢0171C-C1H
4.514581D-C1{
4.,514587C-C1H
5.760171C-C1{
1.5G6¢68280-C1{
1.Ch4aC27C CCH
1.5735%3C CC(
2.35¢€8€1C CCH
Z.17C0CCCC ccCt
g.715388C-C1t

1.2153¢€4C-Cel
1.766522C-C1H(
2.02€838C-C1H{
1.67228eD~-C1(
1.348922C-C1(
S.541C12C-C2{
7.234317C-C2¢
€.172221C-Cz!
€.172331C-C2(
1.234317C-C2¢
€.541C12C-Cel
1.34€%22C-C1(
1.672358C-C1¢
Z.CetE26C-CUH
1.75€523C-C1H¢
1.2153¢4C-C21(

5}
11)
17}
23)
<)
28}
41)
41)
£2)
£9)
€5)
Ry
1)
€3)
€<)
S¢)

<)
11
1n
22)
S)
35)
41)
41)
51}
€¢)
€<)
11)
)
£2)
€¢)
S$5)

STEALCY STATE FLLX

TCTAL CULACRATIC

CHANCE

c.C

1.141887C
2.2€652SD
2.25C284D
1.4741€7C CO(
1.C1Ce21C CGH
1.21CES1D-CL(
5.55€6254C-C1|(
4.857€C5C-C1(
4.,€54712¢0-C1(
5.6912420-C1
8.C185770-01(
1.1422%5€0 CC(
1.68C8470 COI
2.417649C CO(
2.C1€254D CC{
C.EE26210-C1H

COo(
cct
cct

S.453%544C-C2(
1.8G553¢D-C1(
2.183C45C-C1 (
1. €5CC11C-C1 ¢(
le26Sz2€D-C1H{
S.C5¢€2CéC-C2(
€.578214C-C21
€.10C7¢70-C21
€.272563D-C2¢
1.524%5240-021(
1.CC7C7CD-C1(
1.4345280-C1¢
2.1CCCT2C-01 ¢
2.02C2¢€30-CH I
l.e1CSs15C-C1H{
4.87C399C-G21(

CISTRIBLTICN

6)
12)
18)
24)
3C)
36)
42)
48)
£4)
€C)
€6)
12)
78)
84)
SC)
56)

6)
12)
18)
24)
2C)
3¢6)
42)
48)
54)
60)
£6)
12)
78)
£4)
SC)
96)

1.395336C 00
2.375165C CO
Z.C7€8CCD cC
1.381839C 00
6.519489C-01
€.858547D-C1
5.3785310-C1
4.823524C-01
£.CS8432C-C1
6.25CE57C-C1
8.478128C-01
1.21€6448C CC
1.7571¢00 CC
2.44CC0SC ¢C
1.83¢836C 00
2.9€232890-C1

1.155182Cc-01
1.5€€€35D0-C1
2.3€841750-01
1.734565C-01
1.155571D-C1
E.€14263C-C2
€.755C08C-02
€.Cc15¢€3C-C2
6.4C32260-C2
7.850204C-02
l.Cé41€6C-Cl
1.527€550-C1
2.2268C0C-01
2.C24€15C-C1
1.52C€550-C1
2.453354C-02

‘86



EQUILIBRIUM NU(G)

ECLILIBRIUNM FLUXES

1)C.C (
7)C.1576107D O1H{
13)C.2367680C 01
16)C. 16372230 C1I
25)0.13415900 O1¢(
31)C.95592320 CO{
37)C.71€0292D CC{
43)C.58531€10 CCH
45)C.5438%250 COI
55)C.58531¢€10 CCH
€1)C.716C2920 CCH
6710.95592320 COf
73)C.134159CD C1¢(
16)C. 16372230 C1{
85)0.2367680D 01
91)C.1576107D 0O1¢
s1c.C (
1)0.0 (
71C.13050570 CG
13)C.16€1651D0 CCH
16)C.2346132D0 CO(
25)1C.16838220 CO(
311C.1169924D CCH
371)C.8687974D-C1(
43)0.7347194D0-C1H{
46)C.6826T721D-C1(
55)C.7347194D-C1H{
61)1C.85879740-01¢
67)C.1169924D COI
723)C.16€£3822D0 CC{
76)C.2346132D0 COU(
85)C.19€16510 CO(
S11C.13C5C570 CCH
57)C.0 (

( 1) C.2717307CC C1f

2)0.28621540

8)0.177972€D
14)0.23872120
2C)0.18178650D
26)0.1265C1éD
32)0.9070443D
38)0.68738400D
44)0.57253¢€1D
50)0.5449903D
56)0.60054460
62)0.7476705D
68)0.1008802D
74)0.14237930
8C)0.2C7C561D
8€)C.23138SCD
92)0.1349755D

0a(
a1
o1t
oLl
o1(
00t
aat
oct
00¢(
00(
oct
(]
0l(
o1t
o1t
ot

2)0.236693¢D-01H(
8)0.1473¢€590 0CH
14)0.19d137¢0 0C(
2C)0.225C39S60 0C(
26)0.1587837p 00
32)0.11385690 9Ct
38)0.86284C4D-011
44)0.7186780D-01(
5C)0.6841C04D-01¢
5610.753835CD-01¢
62)0.9385151D-011
68)0.12663000 001
74)C.178¢€642D0 001
80)0.236€467D 0CH
86)0.191€2420 CCl
32)0.1117632D0 00¢{

3)0.5683025C COC(
G)1C. 16576140 C1(
15)C.2271¢87¢en C1l
211C.1708274C Cl(
211C.1193741D C1(
22)C.8€19¢CED CCH
39)1C.6616150C 00(
45)C.5621530C CC(
511C.548408¢0C CCI
57)0.61828€CC CCH
63)1C.78244C2C COI
€G)C.10659C2D0 C1t
75)0.1511992C C1U(
81)C.22285260 01!
811C.222¢6¢€<Sn ClH
$3)0.11039350 01(

NC.41C5¢6E80-C1H
S)C.1¢21CCED CC!
15)C.1983172C CO(
211C. 21321340 CCH
271)C. 14584170 CCH{
33)C.1081978C CCt
3g9)C.83C45380-C1
45)C.T7C5€43€D-C1(
51)0.6883911C-C1(
57T¥C.77610450-01(
€63)C.9€82155SD-C1(
€9)0.13375720 CC(
75)0.18963€40 00!
81)1C.21€5C¢ED CCH{
87)C.1843833D0 CC(
93)C.9140864C-011

2) C.2773C71C0 C1t

4)0.84216c¢6C (CH
1€)C.21C7386C C1Ht
1€)C.232CE55C (1
22)0.1€0¢€¢€25C C1¢
2€)C.1127462C (1A
34)C.E2C4E2GC (CH
40)0.€628¢€144C CCH
461C0.5541215C CCH
£2)C.%%41215C CC(
S81C.€28€144LC (CH
64)C.82C4E36( CCH
17C)C.11274€2C C1H
T€)C.1eCeezst C1 ¢
82)0.232C55SC C1{
€8)1C.21C73€€C Ci(
G4)C.F421G2€60 CCH

4)C.€5T735€8C-C1{
1C)C.1744<€5C (CCH
1€)10.1696822C (CH
22)0.2C1246CC CCH
¢€)C.1415235C CCH
34)C.102G614C (CH{
4C)1C.8C1e223C-C1H
4€)C. €555€23C-C1
SZ)C.€655¢€¢220-C1 ¢
58)0.8C16223C-C1{
64)C.1C25514C CCH
T7C)C. 14152260 CCH
1€)0.2C124¢CC CCH
82)C.1665€822C (C({
88)0.1744S€5C CCH
34)0.6512%¢€8C-C1{

£1C.11C02625C C1{
111C.22266GSC 01
17)C.c22€52€C ClU(
€2)C.15116S2D 01¢(
261C.1C659C2C 01 ¢
2€)C.7€8244C2C CCH(
«1)C.e1ez€eCC CCH
47)1C.5484085C OC(
€3)C.5€2152CC 00 (
£6)C.e€1cisCC CCL
€5)1C.8€166C8C CO(
711C.1192741C 01
T1)1C.17C€E2740 C1(
€3)C.2371878C 011
€S)C.1957674C Ol
SE)1C.5€E2C2c0 CCH

5)1C.514C864C-01(
111C.1€42822C CCI(
17)C.c1€5CEEC CCH
231C.186€6364C COCH
¢5)1C.1227572C CCH
22)C.G5€215SSD-C1H
41)1C.77€1C4SC-01(
471)C.€8€3911C-01(
€2)(C.7C5€42E0-C1H(
561C.82C4938C-C1(
€5)C.1C81978C 0OG(
T1)1C.14S€417C CCH
11)C.2122724C 0OCH
£31C.1583172C 00f{
€c)C.1€21CCEC CCH
CZ1C.4TCE€CEEL-C1I

€1C.12467550D
1210.231389CC
18)C.2C7C5¢1C
24)C.14227630
3C)0.1C088020
36)C.74767C5C
42)C.6(CS44¢D
48)C.544SGC30
54)C.5725367C
€C)IC.EET284CT
€€)C.SC1C442C
12)0.1265C1¢éC
78)C.1E178¢5¢C
84)C.22872120
9C)0.177972¢C
S€)C.2862154C

€)0.1117632C
1210.1516242C
1€)1C.22€€4¢€17D
241C.1786¢€42C
3C)C.12663CCC CC
36)C.S285151C-C1
42)C.752825Cp0-C1
48)C.6841CC4C-C1
S4)C.71€€678CC-C1
€C)IC.8€284C40-C1
6€)0.11385¢9LC CC
72)C.1587837C CC
18)0.225C256D CC
84)0.168137¢C GO
SC)C.1473€59C CC
G6)C.22€553¢D-(1

‘66



1)0.0 (
7)C.9361841D-C3(
13)C.14C68820-C21
15)1C.73604470-031(
25)C.52280850-C3(
31)C.37255000-C3¢(
37)0.27905670-03(
43)C.2281141D0-C3(
46)C.2119546D0-C3{
55)0.22811410-031
61)C.2790567D-03(
6710.3725500D-03(
73)0.52280850-03(
76)C.7360447D-03(
€5)C.14C6882D-C2(
$1)0.9361841D0-03(
S7)C.0 (
11C.0 (
7)C.2496818D-02¢
13)0.3752176D-02(
16)C. 19€63043D-C2¢(
25)C.13943390-C21¢
31)C.99359700-031(
37)C.7442488D0-03¢(
43)C.6C838410-03(
49)0.5652864D-03(
55)0.60838410-03(
€1)C.T7442488D-C31
67)C.9935970D-03!
73)0.1394339D0-02(
16)€.1563C43D-C2¢(
85)C.3752176D-021
91)0.2496818D-021(
sNc.cC (

2)0.1700076D-03(

8)0.1057131D-02(
14)0.142CC72D-02(
20)0.70150330-03(
26)0.49299510-031
32)0.35350060-03¢(
38)0.2678929D-03¢(
44)0.2231336D0-031
5C)0.21239800-03¢(
56)0.234C4910~-031
62)0.2913882D-03(
68)0.3931581D-03(
T430.5547643D0-03(
80)0.7554563D0-031(
86)0.13745420-021{
92)0.8017345D0-013(

2)0.45341310-03¢

8)0.28193850-021(
14)0.3787355D-02(
20)0.1870921D-02¢(
26)0.13148260-021
32)0.94279190-031
38)0.7144747D-031(
44)0.5851011D-03¢(
5C10.56646910-03(
56)0.6242128D-03¢(
62)0.T7771371D-031{
68)0.1048559D-021(
74)0.14795650-02(
8C)0.2014814D-021
86)0.3665926D-021
9210.2138239D-02¢(

3)C.2375631D-C3¢(
91C.1162831C-021
151C.14117446D-C2(
21)0.€€319830~-C31
27)0.4€65228CC-C31
33)0.3359303D-C3(
39)0.25785CCD-C3{(
45)0.2190868D-C3¢{
51)10.2137302D-03(
57)Ca24C9634D-C3¢
63)0.304939CD-031{
69)0.41541110-031(
75)C.5889187D-C3(
81)C.1C976370-C2(
87)C.1322657C-021(
93)C. 655721CD-03¢(

3)0.9C02864C-03(
910.3101285D-02¢(
15)C.3780352n-C2(
21)0.17687610-C2(
2710.1240771D-021(
33)C.85593170-C3(
39)0.68769C1D-03{
45)0.5843081C-03(
51)C.57C022CD-C3(
ST7)C.£426534D-C3(
63)0.8132772C-03(
65)C.11C75C8C-021(
751C. 157065€D-C2(
81)C.2927417C-C2(
87)C.35275480-C2(
93)C.1748815D-C2(

4)C.50CZ2458D-C2(
10)0.1251763C-C21¢
1€610.1413421C-C2¢(
22)C.€252C38D-C3¢(
é8)C.4364C13C-C2(
34)0.3167656C-C3{(
4C)C.24EEE6CC-C3Y
4€)C.z21568¢7C~-C21
52)0.215G567C~-C3(
58)C.24EEEECC-C3(
64)C.2167¢€56D-C2(
70)0.4364C13C-C2(
16)C.€252038C-C3¢
821C.1412421D-C2¢(
88)0.1251763C-C2(
94)C.5CC2498C-C3(

4)Ce1234174C-C2H
1C)0.3338472C-C2¢
1€)C.37¢G5€18C-C2¢(
€2)C.1€ee7426C-Cel
2810.11718S1C-C2(
34)C. €5282C2C-C3¢
4C)1C.€€27E2CC-C2(
46)0.5159€01C-C3(
52)C.57566C1C-C3¢(
S8)C.€£2782C0-C2(
64)0.85282CZ2C-C2(
1C)10.11718S1C-C2(
T€)C.1€€142S5D-C2 1
82)0.3769€18C-C2(
88)0.3338472C-02(
S4)C.1234174C-C21(

£)C.€55721CC-C3(
11)C.1222¢6570-C2 1
17)C.1C57627C-02(
23)1C.5889187C-03(
253C.41541110-C2(
35)C.2C4535CC-03¢(
41)C.24C9634C-03(
471C.21273C2D-C2{
$31C.216C868C-02(
5G61C.25785CCC~-03(
€5)C.235¢3C2p-C3{
T1)C.4€5228(D-C3¢(
171C.€€31983C-03¢(
€3)1C.141744€C-02(
€51C.11€28210-021(
95)1C.2375631C-03¢

€)C.114€81S0-021¢
1110.3527548C-021(
171)C.2927417C-02¢(
22)C.157C65€D-C21
25)C.11C79C80-021
35)C.€132772C-03(
41)C.€4265240-021(
47)1C.57CCZ22C0-C3L
$3)C.5843081C-031(
€6)C. €ET6SCIL-CAY(
€5)C.€5553170-C2(
71)0.124C771C-02¢(
1711C.17€€7€1C-C2¢(
82)C.27€C352D-Cz2!(
§S5)C.31C128SC-02¢
$5)1C.SCC2864C-03¢(

€)C.8C17345C-03
12)C.12745420-C2
181C.7554%¢€¢3D-C3
24)C.5547643C-C3
3C)1C.32521581C~C3
3€6)C.2912€82C-C3
4210.234C491C-C3
48)C.212368CC-C3
54)C.222123¢0-C3
60)0.2678929C-03
€€)C.3535CCEC-03
1210.4625551D--C3
78)0.7C15033C-03
84)C.142C072C-02
SC)C.1(57131D-C2
56)0.17CC0760-03

€)C.2128239C-C2
12)C.3¢€€5526C~C2
1816.2C14814C-02
24)C.14765¢65C-C2
3C)C.1C48555D0-C2
36)10.7771371C-03
42)C.6242128C-03
46)C.5€€46510-C3
54)0.5551011C-03
6C)1C.T144747C-03
€€)C.5427515D-C3
12)C.13148260-02
78)C.187C921C-02
€4)C.3787355D~C2
SCIC.2€15285D~C2
9€¢)0.4534131C-03

‘00T



1)C.0 (
710.6149464D-03(
13)C.9241311D-03¢(
15)C.4834819D-C3{
25)0.34341450-C3(
31)C.2447150D-03(
37)C. 1€23026D-C3(
43)0,14984020-03(
49)0.13922550-03 (
55) C. 14584C2D-C3(
61)C.18230260-C3(
671C.244T1500-03
73)C. 3434145D-C3(
75)C.48248190-C3(
85)0.9241311C-03(
91) C. €149464D-03 (
97)C.0 (

110.0 (

7)0.45€6339D-03(
13)C. 6862217D-C3(
1910.35901380-03{
25)0.25500550-03
31)C. 1€17153D-C3(
37)C.13611250-C3(
43)C.11126510-03(
45)C.1C238310-C3(
55)C.11126510-C3(
6110.13611290-03(
€7)C.1€171530-03(
73)C. 255C055D-C3{
79)0.3590138D-03(
85)C.68622170-03(
91)C.45€6339D-03(
9710.0 (

2)0.1116720D0-03 ¢

8)0.69433921D-0131
14)0.93279540-03(
2C)C.46075290-03
2€)0.32382120-031
32)0.2322021D-0131
38)0.1759694D-03 ¢
44)0.1465€870-031
50)0.13951680-031
56)0.15373860-031
6210.19140270-031
68)0.2582518D-031
T4)0.36440520-03(
8C)0.49623270-031(
86)0.3C28884D-0131{
92)0.5266312D-03{

2)0.82923C60-04t

8)0.515€2700-03¢(
14)0.69265550-031¢
2C)0.3421£58D-031(
26)0.2404637D-03¢
32)0.17242370-031
38)0.130¢67¢D-0131
44)0.1088358D-0131¢
5C)0.10359940-03
5610.11416CCND-03(
62)0.14212770-03¢(
68)0.1917671C-03¢
714)0.2705523D-03¢(
8C)0.3686482CD-03{
861C.67044780-031
92)0.391C546D-031(

310.22173340-03(

S)C.T7€382280-C3¢(
15)0.93107C6D-C3(
211C.4356316D-03(
271C.3C55916D-C3(
33)C.22066C8D-C3(
19)0.1693726C-03(
45)C.14391C4D-C3(
€1)C.1403915D-C3(
5710.15828C4C-03(
63)C.2C030370-C31(
691C.2728685D-C3{(
75)0.386R4CCC-031(
81)1C.7209954D-C31(
871C.BEEBCESD-CY
92)0.4307201C-C3(

2)C.1€465C1D-C3(
$)C.5671823D-03(
1510.69137470-03(
21)C.32348210-C3(
271C.22€692CCD-C3(
33)C.16385360-03(
16)C. 1257651D-C3(
45)C. 106862C0-C3(
51)C.1042452C-C3(
571C.11753250-C3(
63)C.1487373D-C3(
69)0.2C26212C-03(
7510.28725150-C3 (
81)C.5353845D-C3(
87)C.64514C20-C3(
93)0.3198350D-03(

4)0.3285665C-C3{
1C)C.€222351C-C3¢(
1€)C.G2€42€7C-C3¢
22)10.410€744C0-C2(
28)C.288€273C-C3{(
34)C.21CC428C-C2¢
40)0.1€34€45C-C21(
46)C.1418544C-C3 1
£2)1C.141E8544C-C2(
58)0.16348450-C21
64)0.21CC428C-C31(
1C)C.2€2€213C-C3¢(
1€)C.41C€T74464C0-C2H
82)C.5284267C-C31(
88)C.£222361L-C3(
94)C.2285G€SC-C2¢(

4)C.244CC22C-C3¢(
1C)C.E1C5€CS0-C2(
16)0.£884115C-C2(
221C.2C45469C-C3(
28)Ce21432210-C2H
34)0.1559¢91C-C2(
4C)C.1213G6680-C3(
4€)C.1C0522520-(C3¢(
5¢)1C.1C052252C-C3¢(
58)C.1213668C-C3(
€4)C.1556¢S1C-C31(
TC)Ca2142227C-C21L
16)C.3C45469C-C3(
82)C.€EG54115C-C3 L
E8)C.€1CeCSE-C21
94)0.244CC22C0-C2¢(

5)C.43CT72C1C-02(
11)C.8688C6SC-03¢(
17)C.72C<SS4D-031(
22)C.2e684CCC-C3(
26)C.2172868S9C-03(
28)C.2(C2C37C-03(
41)C.1SE2E8C4D-C3(
471C.14C2816C-03(
€2)C.14361C4C-03(
€S51C. 1£65272€0-C2 ¢
€51C.22C€6C8LC-02(
71)C.2C5591SC-03¢(
11)1C.425€31€D-C2(
83)0.S31C7C€0-021{
86)C.7€38228C-03(
€€1C.2217224C-C2¢

8)C.316835CC-03¢(
11)C.€4514C2C-C3¢(
11)1C.5282€845C-C2(
23)C.2872515C-03(
2%)C.2C2€212C-031¢
25)C.14€E7373D-C2¢(
41)C.1175325C-02¢(
471C.1C42492C-03(
€2)C.1C€E62CD-C3(
59)C.1257691C-02(
€5)C.1€38536C~-03(
T1)C.22¢S2CC0-C2(
771C.2234821C-03(
€31C.€513747C-031(
€ES)C.S€718230-C3(
SE)C.1€4€5C1C-C3(

€)1C.52€6212D-C3
12)0.9C2€884C-013
18)C.46€2327C~03
241C.2644C520-C2
3C)0.2582518C-03
3¢)1C.1514C27C-03
421C.152738¢D-C3
48)0.1365168C-03
S4)C.1465€87C-C3
€C)C.1756€64D-C3
€€)C.2222C210-C3
72)C.3238312€-03
T€)C.4€C1526L-C3
84)0.5227654C-C3
9C)0.6G643921C-03
S€)C.111€72CC-C3

6)0.391054€C-03
12)0.67C4478C-03
18)C.2€84€2C0-C3
24)0.27C5923C-03
3C)0.1517671L-03
3¢)C.14212770-C3
42)C.1141€CCC-C3
48)C.1C35694C-03
54)C.1C8€358C-C3
€C)C.13Ce67€0-C3
€€)0.1724237C-03
12)C.24C4€37C-C3
TE€)C.2421€58C-C3
84)0.6526555C-C3
§C1C.515€27CC-C3
G€)C.E2523C€D-Ca

‘10T



11€C.0 (
7)C.35C2671D~-C4l
13)0.52642050-04(
19)0.27540990-C4(
25)C.1656221D-C4l
31)C.13%3991D-C4l(
37)0.10441620-04(
43)C.8535471D-C5(
46)C.7630821D-C5|(
55)0.85354710-05(
61)C.1C44162D-C4(
67)C.13$39510-C4l
73)0.19562210~Cal
79)C.2754099D-04(
85)C.52642C5D0-041
91)0.3502971D-C4(
$7)¢C.0 (

1)C.C {
7)1C.4536583D-C51
13)C.T7418613C-05(
16)C.388123CD-C5¢(
25)C.2756816D-C51(
31)C.19644500-05(
37)C.14714910-C5(
43)C.12C28€6D-CSI
49)0.11176560-05¢(
55)C.1202866D-05(
€1)C.1471491D-051(
67)0.19644900-051(
73)C.2756816D-051
161C.3€€123CD-C51
851C.7418613D-051
911C.49365830-05(
S11C.C (

REGION

1
2
3

2)0.6361268D-05{

8)0.3955524D-04(
14)0.53135€10-04{
20)10.2624853D-04
26)0.1844667D-041
32)0.13227120-04¢
38)0.1002389D-041(
44)0.83451130-051
5C)0.79417413D0-05
56)0.8757543D0-0651{
62)0.109C303D-04(
68)0.14711C1D-041
74)0.2C751762D0-04(
80)0.28267320-04
86)0.5143199D-041(
52)0.2595893D-04(

2)0.8964655D-061

8)0.5574346D-05(
14)0.7488167D-05(
2C)0.36990900-05¢(
26)10.2599607D-051
3210.1864040D-05¢(
38)0.1412623D-051
44)0.117¢604D-051
5C)0.1116554D-051(
5610.1234162D-05{
62)0.15365160-05(
6810.2C731580-051
T4)0.29253220-05{
8C)0.3983589D-05{
86)0.,7248084D-C5{
92)0.,4227618D-05¢

FRACTICNAL

C.27859¢2¢
C.442C024
C.278698¢

TCTAL NORMALIZEC PCWER =

31C.12¢3078C-C4l
9)C.4351028C-04(
15)C.53C3736D-C4l
211C.24815250-Cal(
27)1C.1740769C-04 1
33)C.12569650-C4l
36)C.9€481130-C5(
45)10.81676SCC-C5(
51)1C.79972¢€CD-C5(
ST1C.901€62¢CD-C5(
631C.1141CC7C-C4l
6G)C.1554366C-04(
15)1C.22C3586D-C4l
211C.410708SD-C4(
B871C.4G6490580-04
G2)C.2453547D-C4

3)C.17800C1C-051(
5)C.61317120-05(
15)1C.7474321D0-CS51{
21)0.34971C4C-05(
2711C.2453186N-C51(
22)C.1771351n-C5{(
39)C.1359¢6¢€¢D-C5 ¢
45)C.11552640-051
51)C.1127C16D-C5(
5710.1270622D-05(
63)0.160797CC-05
€5)C.219C5CCD-C5(
751C.31054210-C5(
81)1C.5787940C-051(
87YC.£€917448SC~C5(
G2)C.3457€7€D-C5¢

PCKER
L cC

L CC
€ Cc

C.1CCcCCCcCt C1

4)C.1811€812C~Cal
1010.,4€€375CC-C4l
16)C.5288€75C-Cal
22)C.22363¢6C-Cal
28)0.1€441220-Cat
34)0.1156485C-Cal
4C)C.531217C30-CSH
4€)C.ECECSICL-CSTL
52)0.808C57CC-C5 L
58)C.53127C3C-C51¢
€4)C.11G€485C-C4l
70)0.1€44132C-Cal
1€¢)C.2236356C~Cal
8Z)C.c2¢88€75C-Cal
88)0.4€8376CC-Cal(
94)0.1871812C-04(

4)0.2€31862C-C5H
10)C.E€C0659C-C5 (
1€)C.7453CSTD-C5
¢2)C.325¢7560-C%(
28)C.2317CC3C-C5(
34)C.1€E€153C-CSH
4C)C.12122G€EC-C=(
46)10.1138759C-C5(
€2)C.113€8756C-CS1(
58)C.12122G€C-C
6410.1€8€153C-CS
1C)C.2317CC3C-CS
1€)C.225¢75¢C-C=SH
82)0.7453CS7C-CS(
88)0.66CC659C~-051
G4)C.2€378€2C-C=5 ¢

£1C0.24%2547C-C4
11)C.464CCEEC-Cal
17)C.41C708SC-04(
22)C.2eC2586L-C4¢(
2510, 15842¢¢€L-Cal
351C.1141CCIC-04
41)C.5C1€2€6CCL-051
41)1C.75¢126Cu-CE(
53)C.E81676GCC-05¢(
$6)C.9648113C-05(
€5)C.125€G5€SD-Cal
71)C.174CT7€6SEC-041
171)1C.2481525C0-C4a
€21C.52C272¢C-C4l
€S)C.4281C2€C-C4l
€51C.1263078C-04¢

£1C.2487€1¢C-CE
11)C.€97448SC-0%{
17)C.57€7194CC-051
23)1C.31C5421D-CS(
251C.216C5CCC-08(
35)C.1€C797CC-05(
41)C.127C6ceC-CEL
471C.1127016C-0¢%(
53)C.11552€64C-051(
€S)(.1255€¢€€C-C5
€€)C.17712610-C{
71)C.2453189C-05(
711C.264€T71C4C-CS
€2)C.74171432321C-C5H
£S)C.£131712C-0%(
SE)C.17ECCCIC-CEL

€1C.2659893C-04
12)C.51421650~C4
1810.2826732C-04
241C.2C75792C-04
2C)C.14711C1C-C4
3€)0.1CSC3C32D-C4
42)0.8757543C-05
4€)C.7647413C-C5
$4)C.8345113C-CS
6010.1C02385C-04
€€)C.1222712C-C4
72)C.1844€€170-C4

78)10.2624853C-04 -

€4)C.5313561C-C4
GC)C.3655524D-C4
96)0.63612680-05

€)C.4227€18D-C5
12)C.7248C84C-C5
18)C.35€3586C-05
24)C.2628322C-C5
3C)C.2C72158D-C5
36)0.153¢€51€C-C5
42)C.12341¢2C-C5
48)1C.1116694D-C5
54)0.11766C4C-05
€6C)C.1412€¢23C-05
€€)C.1864C4ED-CS
72)0.2599607C-05
T7€)C.369SC9CC-05
€4)C.74E81617D0-C5
GC)C.5574346C-05
S€)C.B564655C-06

*Z0T



BENCHMARK PROBLEM DELAYELC SUPERCRITICAL TRANSIENT

TIVE ZCNE= 1

TEST POINT

MSWN -

STEP NUMBER=

MESH POINT

9
33
49
65
89

65 TIFME=0.100C00D0 CO

FRECUENCY
4.458SC-C1
3.3967CL-01
1.7308C-01
3.44€C0-C2
0.0

EXP(W%F)
1.CCC875D
1.C00¢¢€€D
1.0003390
1.CCCC68D
l.cccccco

cC
cC
oc

cC

POINT-WISE FLUXES FOR GRCUP 1

-

P o e e N I P

TCTAL INTEGRATEC
TOTAL INTEGRATED

TOTAL INTEGRATED

1)

7)
13)
19)
25)
31
37)
43)
45)
55)
é61)
67)
13)
19)
85)
S1)
S7)

c.0 (
1.661034C 00¢(
2.493873C CC{
2.0371790 CCt
1.406738C 00(
$.986C26C-01(
1.441422D-011(
6.040611C-011(
5.566885C-01¢(
5.946027D-011¢
1.2346180-01(
9.6284330-01(
1.3492290 CCt
1.946943C 00(
2.379049C 00¢{
1.583572D oCH{
C.0 (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
T4)
80)
86)
92)

FLUX FOR REGION
FLUX FCR RECGICN

FLUX FOR REGION

3.016838D-C1t
1.8755130 CG(
2.514062D 0C{
1.9108170 CCl
1.325716D0 CCt
9.4683520-C11(
7.136314D-C1{
5.9C09290-C1H{
5.570933D-C1l
6.094174D-C1(
7.549303D-C1(
1.015756D CCl{
1. 4316740 CCH{
2.0808190 CcCt
2.324965D CCl
1.3561400 CCt(

3

S)
15)
21)
217)
33)
39)
4%)
51)
57)
63)
69)
15)
81}
817)
33)

1 GRCUP
2 CRCUP

3 GRCUP

5.99CC860-011¢
2.062€892D CC(
224974670 CCH{
1.7948020 0C{
1.25C301D CC(
8.99C647C-01¢
6€.861297C-01(
€.78€CSCO-011
$.598395D0-01(
6.2678920-01¢
7.8956310-01¢(
1.072924D CC{(
1.520155C 00¢
2.23%4370 CC(
2.23173270 0C{
1.109152C 00t

1 C.7C241720

1 C.168492C

1 C.670028C

]

4)
1C)
1¢6)
22)
28)
34)
40)
4¢)
52)
58)
64)
7€)
16)
82)
e€g)
94)

c2

02

TIME STEP=C.c4272€C-C2

8.876786C-C1t
2.22C465D CCH
2.442918C CCH
1.6872CSC CC(
1.1EC1€S0 CCt
«SSCEEEC-C1I
€.6152C04C-01(
€.€556C4C-C1(
€.€45377C~-C1(
€.4679C5C-C1
8.275C48C-C1(
1.124%€€C CCL
1.€1511CC CC(
2.331851C CC(
Z.11742C0 CC{
8.4£16S6C-C1I

5)
11)
17)
23)
26)
2%)
41)
47)
£2)
£6)
€5)
11)
11}
83)
€S)
S%)

1.162523D0 Col
2.3456530 CO{
€.324%45¢D CCH
1.587C540 CO(
1.115023D CO(
E.147213D-C1(
6.29€591D0-01¢(
5.629C82C-011(
S.7124CEED-C1I{
€.655C450-01(
8.689141C-011(
1.2C1CCl0 Ccol
1.717122D0 CoOt
2.3833610 00(
1.56€S76D COI(
S.70584€D-C1 1

6)
12)
18)
24)
30)
36)
42)
48)
54)
60)
66)
12)
18)
84)
SC)
Sé6)

1.4225%6% 0C
2.437536C 0C
£.178325¢C CC
1.4637190 CC
1.054586C OC
1.1711913Cc-C1
€.2C51300-C1
5.58€238C-C1
5.822835C-01
€.65C2€2D-C1
S.1396420-01
1.272447C OC
l.€271220 CC
2.398719¢C 00
1.788167C CO
2.875€580-C1

‘€0T.



PCINT-WISE FLUXES FOR GROUP 2

1)

1)
13)
19)
25)
an
37)
43)
4S)
55)
€1}
617)
13)
19)
85)
91)
LA

TOTAL INTEGRATED FLUX FCR REGICN
TOTAL INTEGRATEC FLUX FOR REGION

TCTAL INTEGRATEC FLUX FCR REGICN

C.0 (
1.3766930-C1(
2.068176D-01(
2.4673210-01(
1.765¢31D-011(
1.253526C-01(
9.341047C-02¢
1.582614D0-02(
6.9879300-021
71.463826C-021
5.081323C-02(
1.2086160-011
1.693415C-011(
2.357923C~-01(
1.9710740-011(
1.311240C-01¢
C.0 {

REGICAM

1
2
3

TOTAL NORMALIZED POWER =

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
92)

2.5604050-C2(
1.5544570-C1(
2.088644D-C1(
2.365539D-C1(
1.664066D-011(
1.188543D-C1(
8.958048D-Cz(
7.4C72710-C21
6.593008D-C2(
7.649786D-C2(
9.4763310-021(
1.2750340-C 11
1.7965390-C1{
2.3782180-C 1
1.9254160-C1(
1.12262CD-C 1

2)

9)
15)
21)
21)
21)
16)
45)
51)
s17)
62)
691}
1)
81
87)
512)

1 GRCuUP
2 CGRCuP

3 CRCUP

NCRMALIZELC FOWER

C.1C054041C C1
0.1026433C C1
C.1004788C C1

C. 1C28CSTD

4,9646830-02(
1.709764C-01(
2.C09C1250~-01(
2.24CEL1ED-01(
1.569450L-011
1.126577D0-01¢
8.€128210-C2(
7.263112C-021
7.027474C-C21
1.861€440-C2(
9.911C58C-02(
1.34617S1C-C1¢
1.90€€1C0-C1(
2.175697C-C1(

1.852636C-011

S.184C74D-C2!(

2 = 0.589146C

2 = C.2C7198¢ED

2 = C.5¢14260
C1

gz)
g8}
54)
0l
c2

Cc1

1.37227C-Cel
1.84C376C-C1
2.1C7C64C-C1H(
2.113448C-C1I(
1.481422C-C1H
1.C72375C~C1
€.2C3s5C1C-Cel
1.146522C-Ccal
7.C61466C-C2(
€.1185C8C-C21(
1.C387220-C1t
l1.424186C-Clt
2.C€23CS6C-C1¢
z.CCss7¢C-C1H
1.753297C-C 1
1.CCe5C8C-C21

<)
1)
17)
22)
%)
35)
41)
41)
532)
£S)
€£<)
13
17)
£2)
€gG)
S$5)

S.£424€60-C21
1.5444370-C1(
2.279811C-C1 {
1.66C555D-Cl (
1.36S¢€¢20-C1{
1.0227C2C-01
g.C26678C~-C2!(
1.Ce€C18D-C21
1.185244C-C2¢(
€.404C25C-C2¢
1.C5C7110-C1(
1.5C7525D-C1
2.143790C-01 ¢
1.€6271750-C1(
1.6287120-C1(
4.727504C-02 ¢

¢)
12)
18)
24)
3C)
36)
42)
48)
54)
€C)
€¢)
12)
18)
€4)
SC)
S56)

1.179C38C-C1
2.02C5¢€8C-C1
2.486996C-01
1.874434C-01
1.2238CCD-C1
9.763441C-C2
7.786890C-02
1.€12229D-C2
7.2C06163C-C2
€.724385C-02
l.1472€0C-C1
1.56711%C-C1
Z2.2€18172C-C1
1.66€830C-C1
1.48C€510-C1
2.381121C-02

Vo1



BENCHMARK PROBLEM DELAYED SUPERCRITICAL TRANSIEANT

TIME ZCNE= 1

TEST PCINT

N W -

STEP NUMBER=

MESH PCINT

9
33
49
65
89

177

FRECUENCY

8.0829C-01
6.8151D-C1
4.1C25€-01
1.35C0C-01
6.75720-C2

TIME=C.5C0C00D (C

EXP(wW2tF)
1.CC32C1C
1.€C27CCD
1.0Cl1¢z3C
1.C00534C
1.CCCz¢SD

cc
cc
CC

ccC

PCINT-WISE FLUXES FOR GRCUP 1

-

e i A e e T S g S P e e -~

TOTAL INTEGRATED FLUX FOR REGION

TCTAL INTEGRATEC FLUX FCR REGICN

1)

7)
13)
15)
25)
31)
an
43)
49)
55)
&1
617)
13)
75)
85)
91)
57)

C.0 (
2.2018820 00(
3.298281C 00(
2.676319D CCU{
1.825242C CC{
1.273888C 00(
5.2599C7C-01¢(
7.2535770-C1H{
6.393667C-011
€.53€G6TC-C1{
1.6944560-01(
1.004094C QC{
1.393164LC 00(
2.0015940 CC(
2.442527C 00(
1.6251240 00(
C.0 {

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
T4)
80)
86)
92)

4.0016810-C1{
2.485581D0 CC(
3.322875D CCt
2.505642D CO{
1.715932D0 CC{
1.203639D CC(
8.834608D-C11
7.C0365950-C 1
6.3493220-C 1
6.6559610-C1(
7.995903D~-C1(
1.056943D CC(
1.476792D CCt
2.138359D CC{
2.386757D CCl
1.3916720 CCH(

3)

S)
1%)
21)
21)
1
39)
45)
51)
57)
63)
€S)
151}
81)
CRA
93)

1 GRCUP

2 CRCuUP

TOTAL INTEGRATED FLUX FCR REGICN 3 CRCUP

1.945125C-011
2.7331070 cCl
3.2S€5C20 CCH
2.348957C 0OCH
1.€14162C CCI
1.13€€58D CCI
B.447808C-C11
6.85CC7SC-01(
€.3322410-C1t
€.8042C4C-01(
8.331196C-011
1.11425C0 CC{
1.5€€€780 CC(
2.300594C 00¢
2.29¢588D0 CCH(
1.138178C CC(

1 C.529578C

1 C.15€1320

1

C.687835C

4)
1C)
1¢)
22)
28)
34)
4C)
46)
52)
SE€)
64)
7€)
7€)
82)
eg)
94)

c2

c2

TIME STEP=C.5234610-C2

1.177254LC CC{

2.940855C CC(
2.222€€70 CCt
2.2C3665C CC(
1.519477C CC(

1.C7E8€580 CCHL

£E.COTTETIC-C1(
€.€G63182C-C1t
€.3423110-C11(
€.SE1261C-C1(
g.7C1727C-C1(
1.17€2%4C CC{
l.€€32¢SC CC(
2.365072C CCH
2.172341C CC(
€. €662652SC-C1H

<€)
11)
17)
22)
25)

1.542%43D0 CCl
3.1057S$9C CO(
3.C91$3S0 Cot
c.C6EC22D0 CCH
1.4214590 CCH
1.€223373D COt
1. 1€2S€1D-C1 (
6.5651890-01(
€.3765390-01 1
1. 16€243D-C1 U
S.106C270-011
1.243216C 00
1.7671€1D CC(
2.4415820 CO(
2.018793C 00(
5.€85¢C350-Cl1(

€)
12)
18)
24)
3C)
36)
42)
48)
54}
&C)
€6)
12)
78)
g84)
90)
S6)

1.E€€1370 CC
3.2255310 0C
2.866845C OC
1.6425¢€80 CC
1.3491716C CC
$.725594C-01
1.5C2CC3C-C1
£.4€55C7D-C}
6.444045C-C1
?.425¢06C-C1
5.554822C-C1
1.315417C CC
1.879310C CC
€.4€3014D CC
1.835173C 0C
2.950765C-01

*SOT



POINT-WISE FLUXES FOR GRGCUP 2

{

{
{
{
{
{
(
{
{
(
(
(
(
(
{
(
{

TOTAL INTEGRATEC FLUX FCR
TOTAL INTEGRATED FLUX FOR

TCTAL INTEGRATEC FLUX FOR

1)

1
13)
19)
25)
31)
END)
43)
45)
55)
61)
€1)
13)
79)
85)
S1)
97)

C.0 {
1.832112C-C1¢
2.7459870-011
3.242287C-01(
2.2912510-01¢
1. 5993150-01(
1.1625270-01{
9.106237C-021{
8.0264590-C2(
8.204975C-02¢(
$.658917C-021(
1.26C43CD-01(
1.7485940-C1(
2.424236C-01(
2.0236830-011(
1.345656D0-011(
0.0 (

REGICH

1
2
3

TCTAL NCRMALIZED POWER =

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
14)
80)
86)
92)

3.329665D-C21
2.068170D-C1¢(
2.7713620-C1t
3.102455D-C 1{(
2.154196D-C1(
1.511117D-C1{
1. 1C913CD-C1H
8.833795D-C21
7.9707470-C2(
8.3554450-C2(
1.003730D-C1(
1.3267670-C 11
1.853193D0-C1(
2.4441590-C1H{
1.976604D-C1(
1.152350D-C1{

REGICN
REGION

RECION

3)

9)
15)
21)
27
33)
39)
45)
51)
51
€2)
691}
15)
81N
87)
93)

1 GRCUP
2 GRCUP

3 GRCuP

NCRMALIZFC PCWER

0.1398077C C1
C.11947917C C1
0.1031505C 01

€C.12C59540D

€.€1C873D-C2l
2,274132C-C1(
2.771069C-011
2.9331270-01(
2.02€4920-011(
1.429534C-01(
1.C6C5€6D-C1{
8.566¢6CC0-02(
T.945262C-02(
8.5415C20-02(
1.045€1€0-C1(
1.3986S9C-011(
1.965C01C-C1(
242353CCO-C1{
1.901722C-01(

S.424483C-021(

2 = C.7825310

2 = 0.242103C

2 = C.51635SC
cl

4)
1C)
1¢)
22)
28)
34)
4C)
4¢€)
52)
SE)
€4)
70)
7€)
82)
€E)
934)

cl
02
Cl

S.1S5€874D-C21(
2+441C1CC-C1H(
2.15C15CC-C1¢
2.7€CE2T7C-C1 ¢
1.6C7€4CC-C1(
1.3542C3C-C1(
1.C1€61SC-C1(
€.4C25S1D-Cz(
1.9€1864C-Cc !
8.1763894C-C21¢
1.06222¢60-C1(
l.476523C-C1{
2.083469C-C1(
2.C€4132D-C11{
1.769614C-C11{
1.189748C-02(

5)
11
17)
23)
2¢)
2¢)
41)
47)
€2)
59)
33
11)
)
€3)
£€G)
95}

1.2838310-011¢
2.5€42270-C1U
3.C11€2€D-C1(
2.594824C-011(
1.7971420-C1(
1.2847S530-01(
9.77C947C-02¢(
€.2418€8C-C2{(
€.CCecceD-C2(
G.C23525C-021
l. 142453C-C1 (
1.56CE5SD-C1H
2.206226C-01(
2.C4e5CEC-C1 (
1.671€210-C11{
4.8514172D-0G2(

6)
12}
18)
24)
3C)
3¢6)
42)
48)
S4)
60)
66)
12)
78)
€4)
SsC)
S6)

1.5€6352C-01
Z.684248C-C1
2.275117D0-C1
2.438077C-C1
1.664517C-01
1.22C5S650-C1
9.418154C-02
€,116686C-02
£.C€94S5D-C2
9.321458C-02
1.159410C-01
1.€511290-C1
£.32265€4D-C1
2.044314C-01
1.516584C-C1
€.4423229D-C2

‘90T



BENCHMARK PROBLEM DELAYEC SUPERCRITICAL TRANSIEAT

TIME ICNE= 1

TEST PCINTY

Vi W

STEP NUMBER= 272

MESH PCINT

9
33
49
65
89

TIME=C.1ICCCCCC C1

FRECUENCY

1.6015C CO
1.4¢€28C CC
1.0743C (O
5.0491C-01
3.1852C-01

PCIAT-WISE FLUXES FOR GROUP 1

«t
«t 1
( 13)
{19
{ 25)
( 31
«t 3N
( 43)
{ 4S)
t 55)
t e
t 61
{ 13)
t 79
{ 85)
{ 91}
(97N

TOTAL INTEGRATED FLUX FOR REGION

C.0 {
3.8053050 GO
5.6831210 CO(
4.571807C 0O0(
3.C€€958D CCH{
2.090904C 00(

1.465638C 00¢(

1.084951D0 CC{
8.837607C-C1{
8.268899C-01(
$.028915C-01(
l1.1218110 CC{
1.516457C CO(
2.153234C CCH
2.617894D CC{
1.739760C 00l
0.0 {

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
92)

6.921405D0-01{
4,294220D0 CO{
5.720813D CCH{
4.2698540 CCI(
2.87371890 COt
1.9658170 CCl
1.387397D CClt
1.040230D0 CCt
8.6484170-C1(
8.303224D-C1I
9.288657D0-C1H{
1.174128D CCH
1.603106D CCt
2.297821D CcoOl
2.557411D CCl
1.489¢85D CC(

EX

9)
15}
21)
21)
23)
39)
45)
51)
SN
62)
6S)
1%)
81)
an
912)

1 GRCUP

TCTAL INTEGRATEC FLUX FOR REGION 2 CGRCuP

TCTAL INTEGRATEC FLUX FCR REGION

3 CGRCUP

EXP(w#t)

1.001812C
1.CC1€55D
1.CC121%D
1.CCO571C
1.0C0360C

1.374115D0 CC(
4.72CC580 001
S.€73434D CCI
2,.99267170 CCH
2.693882C 00¢(
1.8457620 CCH
1.315454D CC{
1.000218C 00(
8.45785CC-01¢(
8.374C380-C1(
9.58864CC-01(
1.231483C 0C(
1.69€€43D0 CC{
2.46G¢865C CCH{
2.460207C 00¢

1.21€823€6D CC{
1 = €.160288C
1 = C.27173¢€C
1 = C.7370110

4)
1C)
1¢)
éz)
28)
34}
4C)
46)
52)
S€)
€4)
17C)
1¢)
8z)
88)
S4)

03

Cc3

TIME STEP=C.355353C-C2

z.C256CeC CCL
£.0765¢€1C CCl
£.53€53¢C CC(
2.72576sC CCH{
2.526363LC CCI
1.742198C CC{
1.2465640 CC(
S.647246C-C1H
8.385132C-C1(
€.4€15550-C1(
S.930083cC-C1¢
1.254118C CO(
1.7$75390 CC{
Z.5€665S7C
2.32771C0C COt
G.253C88C-C1

<)
11}
17)
z3)
<S)
35)
41)
41)

s
56)
€<)
1)
1mm
£3)
eg)
S5)

2.€€7171S3D
5.258489D
5.305359C
2.4G5¢€€E5¢D
2.27C542D
1.642626C 00(
1.18S3E7C COl
S.235€CED-C1I
8.2CS€64C-C1H
8.€2€6153C-C1(
1.021435D CO(
1.262295C CO(
1.9064250 Q0!
2.€2%5144D CCU
2.161755D col
6.270475C-01(

cct
cot
colt
col
cct

6)
12)
18)
24)
3c)
36)
42)
48)
54)
6C)
€6)
12)
18)
€4)
SsC)
S6)

3,26C495C CC
5.5€61€6870 CC
4.908603D0 00
3,274306C 0C
2.225€C30 CC
1.550583C 00
1.134592C CC
S.C€63€20-C1
€.271010C-C1
8.8C8372C-01
1.C74214C CC
1.4363C30 CC
2.024320C CC
2.64C17C2C CC
1.5€48730 CC
3.157892C-01

*LOT



POINT-WISE FLUXES FOR GRCUP 2

« 1
« 7
{ 13)
{ 19)
( 25)
(31
(37
{ 43)
{ 4S)
( 55)
{ 61)
{ &67)
(.13
« 79)
( 85)
{ s1)
{t 97)

TCTAL INTEGRATEC FLUX FCR REGION
TOTAL INTEGRATED FLUX FCR REGICN

TCTAL INTEGRATEC FLUX FOR REGION

0.0 (
3.182C030-01(
4,7549170-C1H¢
5.5404410-011
3.850712C-01¢
2.625533D-Cl!(
1.8403550-C1!(
1.362293C-01(
1.109618C-01¢(
1.038150C-C1{
1.133506C-011
1.408286C-01(
1.9034390-C1(
2.608257C-011
2.1690230-011(
1. 44C605D-C1H{
0.0 (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
14)
80)
86)
92)

5.787691D-C2¢
3.590836D-C1(
4.794891D-C1t
5.287981D-C1!(
3.608456D-C1(
2.46845T70-C1(
1. 7421020-C 11
1.3061310-C 1l
1.085853D-C 11
1.C424490-C1l
1.1€661050-C1{
1.4739550-C1¢(
2.C118040-C1!
2.€269350-C1(
2.117973D-C1(
1.2335310-C1t

3)

S)
15}
21
21
33)
39)
4%)
51)
57}
€2)
69)
15)
81
81
33)

1 CGRCUP
2 CRCu®P

3 GRCUP

PRECLRSCR CCNCENTRATION FCR CELAYEC CRCUP

t 1)
t N
{ 13)
{ 19)
{ 25)
{ 31)
{ 37
( 43)
{ 49)
{ 55)
( 61)
{t 67)
{ 713)
19
{ 85)
{ 1)
( s

C.0 {
G.419212C~Catl
1.415417C-03¢
1. 40337SC-Ca
5.2568940-C4(
3.744441C-04(
2.803069C-041
2.289468D-041
2.125205C-04(
2.285159C-04(
2.79367CD-Cal
3.728251C-04l
5.230981C-04(
1.363936D-Cal
1.407513C-031
9.365966C-04(
C.0 (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
14)
80)
86)
92)

1.710523D-C4(
1.0636020-C31
1.4286640-C3{
7.0555990-C4(
4.556812D-C4l
3.552€74D-C4l
2.690602D-Cal
2.239129D-C4(
2.1293050-Cal
2.3443110-C4(
2.916890D-04t
3.9343220-C4l
5.5506110-C4al
7.5580890-C4(
1.375156D0-C3(
8.020872n-C4a(

2)

S)
15}
21)
27
32)
39)
45)
51)
517)
63)
69)
%)
21)
8N
51)

1.146C370-C1({
3.9465230-01(
4.789348C-01(
4.,98€538C-C1!
3.3€2€654D-C11
2.32272CC-01(
1.6518C8C-01t
1.255€810~-C1H
1.06€S38C-C1(
1.051329C-01¢(
1.2C27157D-C1{(
1.54564SC-C1¢
2.128124LC-01¢(
2.4CC3110-C1¢
2.0372470-01¢

1.008758C-011

2 = C.1355720

2 = 0.342823C

2 = C.617601C
1

3.39¢€37CC-Cal
1.1€6¢654CC-C2H
1.425593D-C2(
€&.66S5558C-04l
4.677325C-041
3.375785D-Cal
2.5864C20-04l
2.198166C-041
2.1423180-C4l
2.413276C-04(
3.052318c-041
4.15€855C-C4l(
£.86zz2420-Cal
1.09€143C-03¢
1.323246C-C31(
€.56CCS1D-04d

4)
1C)
l¢)
22)
2t)
34)
4C)
4¢)
52)
58)
€4)
1)
16}
82)
EE)
94)

02

C1

4)
1C)
16)
ce)
28)
34)
4C)
4¢€)
52)
5¢})
64)
)
7¢)
BZ)
Eg)
54)

1.7C2428C-C1(
4.z48CEEC-C1(
4,814824C-C11
4.6€1118C-C1(
2.172274C-C 1L
Z2.181648C-C11(
1.5€8C52C-C1(
1.2113C€C-C1(
1.C82778C-C1(
1.C64817C-C1{
1.24€€13C-C1 1
1.€245€4C-C11(
2.2517G66C-C11(
2.215C€2C-C1(
1.6274€€0-C1¢
1.€65122C-Czt

£.023220C-C4(
1.2554C5C-C2(
1.4216C40-C3¢(
€.2ET154SE-C4l
4.417367C-C4al
3.213C34C-Cal
Z2.4SG6C4EC-C41L
Z.l1€e€aCiC-Cal
2.1€4256C-C4H
2.462347C-C4l
3.2C051SC-C4l
4.3G6T75C-C4l
€.255154C-C4(
1.414CeeC-C2(
1.252318C-031
€. CCa6S4C-Ch(

s<)

<)
11)
1N
é2)
25)
3%)
1)
1)

53)
£¢<)
€<)
11)
171)
£2)
€S)
S5)

2.230813C-01(
4,48C05420-Cl(
£.181C45D-C1(

«387278C-C1(
2.57€€6C0-C1(
Z.CeZ€1CD-CLI(
1.492444C-C1(
1.172191C-011{
1.C42286D-C11
1.C825€10-011
1.294850C0-01(
1.71C1250-C1!
2.28C275D-G1t
2.1950€6C-01
1.76CCI5D-01¢
$.1622530-C21(

€.5914580-Cal
1.23C717C-C3
1.104172D-GC3¢(
€.C22216D-Cal
4.175888D-C4l
3.C63739C-04(
2.416154D-C4(
2.14371170-Cal
2.195340C-04
Z.581€3SCL-Cal
2.32€21180-C4l
4.€55C72C-C4
€.€35251C-C4at
1.41ECESD-C3(
1.162245C-03(
3.37171128-C4(

6)
12)
18)
24)
30}
3¢6)
42)
48)
£4)
€C)
66)
12)
ig)
84)
sC)
se)

€)
12)
18)
Z4)
3¢C)
36)
42}
48)
54)
€C)
(1.3
12)
78)
E4)
SsC)
96}

2.726431C-C1
4.€51365C-01
€.€186530-C1
4.110234C-01
2.794680C-01
1.647C250-C1
1.424€23C0-C1
1.138350C-01
1.C38426C-C1
1.1C5828C-C1
1.348€€7C-01
1.8C26171C-C1
2.506321D-C1
2.151853C-01
1.627C10C-01
2.€14886D-C2

t.C€€520C-C4
1.2826C10-C3
7.569C27C-04
€.£1€54CC-C4
1.,5518S0D-C4
2.927274C-04
2.345392C-04
2.13CCC306-C4
2.235571C-0C4
2.682142C-04
2.52171171€E0D0-C4
4.9327€80-04
7.018419C-04
1.42C1712D-C3
1.C57557C-C3
1.7C0822C-04

‘80T



PRECURSCR CONCENTRATION FOR DELAYED GRCuP

1}

7)
13)
19)
25}
3
3n
43)
46)
55)
61)
en
13)
79)
85)
S1)
91

.0 (
2.5342700-031{
3.807896D-03(
1.9910690-03(
1.4131450-03¢(
1.€05562D0-031
7.524101C-04l
6.138199C~-041(
5.689812D0-C4!(
6.11C072D~-041
7.462753C-04{
S.9539360-04(
1.396231C-031
1.965323C-031
3.7563000-03¢(
2.499514D-C3(
G.0 (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
14)
80)
86)
92)

4.€02326D0-C4l
2.861630D-031¢
3.8434400-C3{
1.897402D-C3(
1.332361D-C3{
9.543255D-04(
7.220951D0-C4l
6.001887D-C4l(
5.6994530-0C4(
6.267073D-C4l
T7.791017D-04(
1.050349D-C3{
1.481505D-C3(
2.C171190-C3(
3.6699380-C3¢
2.140544D-C31

1)

9)
15}
2D
21
33)
39)
4%)
51)
5N
€2)
69)
75)
81)
87)
33)

PRECLRSCR CONCENTRATICON FCR CELAYEL CRCUP

R
(
{
(
(
(
{
{
{
{
(
{
{
{
(
{
{
{

1)

7
13)
15)
25)
31)
3N
43)
49)
55)
61)
61)
73)
15)
85)
91)
Ss1)

C.0 (
6.477982c-04(
9.730074C-04(
5.08C€610-C4l
3.599124C-041(
2.555625C-04(
1.9C4628C-04(
1.546098C-Cal
1.424683C-041(
1.521433C-04{
1.85C8320-C4l
2.462954C-041
3.450804C-041
4.854904D-C4l(
9.277654C-04(
6.173226C-041(
C.C (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
92)

1.1765420-04(
7.2144820-C4l
9.819921D0-04(
4.8402230-C4
3.392136D-C4l
2.4232030-0C4l
1.826552D-C4
1.510329D-041
1.425679D0-Ca4l
1.5592910-04l
1.931292D-C4l
2.598268D-C4(
3.6611320-041
4,98263CD-C4l
9.C64245D-Cal
5.286629D-C4l

3)

S)
1%)
21)
21
213)
39
45)
51)
ST)
53)
6G)
75)
81)
87)
32)

2
G.138245D-C4l(
3.147698D-02(
3.836143C0-03(
1.793577D-031
1.25712C0-03(
9.066910C-04(
€.948C75C-041
£.83C7270-04l
5.732569C-04
6.45C317C-04(
2,15186€D-04(
1.106701€-02(
1.572652C-03(
2.93C72CD-C3
2,531395D0-021{
1.75C07026-03(

3
2.336086C-041
8.0453210-041
S.8CCCS4C-C4l
4.574C08C-041
3.196347C-04l
2.3CCSSSD-C4l
1.75€172C-C4l
1.48CG14C-04(
1.432€£4D-C4
1.603691C-04(
2.019847C-041
2.144464D-04l
3.8859840-04l1
7.239107C-04(
8.721673D-0C4t
4.32371970-041

4)
1C)
1¢)
22)
28}
34)
4C)
4¢)
52)
58)
€4)
7C)
16)
82)
€¢)
94)

4)
1C)
1¢)
22)
28)
34)
4C)
46)
52)
SE€)
&4)
7€)
7€)
82)
ae)
94)

1.354226C-C3(
2,2883860-C:
2,824563C-C2
1.65C611C-C31
1. 1€712€C-C2(
B.628586C-Cal
€.7C4327C-C4al
£.EC42540-C4l
5.750458C-Cal
€.660569C-C4l
«S4EESSD-Cat
1.173¢€c8L-C21
1.669491C-C2(
3.773€34C-C2¢
2.3421CC-C2(
1.2256C9C-C3(

1.461882C-C4l
8.656560C-C4l
€. 77CC1SC-C4l
4.,31C1CCC-C4l
3.02C013€C~-Cal
2.18€4650-Cal(
1.663188C-Cal
1.457128C-Cal
l.445¢€€€C~-Cal
1.654€17C-Cal
2.11€866C-04(
2.5C215CC-C4t
4.1245CSC-C4l
9.3z14223C-C4l
€.254379C-C4l
2,25€6€614C-Cal

5)
11)
17)
23)
26)
3t)
41)
47)
€32)
561}
€5)
11)
1)
£3)
£<)
S5)

)
11)
17)
¢2)

26)

€5)

€G)
st)

1.775062C-031
3.56C1€4D-C31
Z.S7CC4D-C31(
1.592284C-031(
1.1221240-C3 1
E.226444D-Cal
€.488€830-C4l
£.7421C10-Cal(
E.E712281D-Cal
€.8987C8C-04l
8.977680C-C4(
1.242565D-C31
1.77C85€D-C3(
3.784551D0-031¢
2,1C4€52D-C3 (
G.C125410-041(

«527€€70-Cal
S.149€09C-C4(
1.58418CC~-Cal
4,C5€121D-C4!
2.8524C3C-C4al
2.C852170-C4
1.€37224D-Cal
1.44C€73D0-C4(
1.4647390-04 (
1.712€E820-C4l
2.22271%5D-04(
3.C71977C-041(
4,3751260-C4
€e2477CSD-Cal
T7.667865C-041
2.225€€30-C4 !

6)
12)
18)
24)
3C)
36)
42)
48)
S4)
€C)
€6)
12)
18)
84)
SC)
S€)

6)
121}
18)
24)
3C)
36)
42)
48)
54)
€C)
€6)
12)
18)
E4)
90}
S6}

2.170340C-03
3.72C495C-03
¢.C438400-C3
1.469735C-03
1.Cc61817C-03
1.85€7571D-C4
6.3002370-04
5.7040C8C-04
€.G16€58D-04
1.1651310-04
$.446039C-04
1.21€6L0C-C3
1.873133D-C3
3.791538C-03
2. 822435C-C3
4.526CC3D-C4

£.£41858D-C4
5.507551C-04
5.216541C-04
2.8205880-C4
2.€588240-C4
1.590728C-04
1.5€83713C-C4
1.429€13C-C4
1.486959LC-04
1.778130C-04
2.2275570-C4
3.254630L-04

4,€27417C-04

S.2648150-C4
€.97C803C-04
1.121014C-04

*60T



PRECURSCR CONCENTRATIUN FOR DELAYEC GRCUP

—

o S g . o v o g g O o g o -

1)

1)
13)
16)
25)
in
an
43)
46)
55)
61)
617)
13)
19)
es)
51)
517)

0.0 (
5.195686C-C4
1.798562C-041
4.061134C-04!
2.866155C-04(
2.0250130-04(
1.498355C-041(
1.204087C-04(
1.0960310-C4l
1.156873C-04¢
1.395376C-041
1.8476180-04(
2.582241C-04(
3.629003C-04(
6.9325850-04(
4.612356C-Cal
0.0 (

2)

H)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
14)
80)
86)
92)

9.438311D-C5(
5.866162D0-C4(
1.8690400-C4{
3.866704D-C4l
2.6993700-C41¢
1.9181270-Cal
1.4348150-Cal
1.1739460-C4{
1. 0945250-Cal
1.183668D-C4(
1.4544950-C4(
1l.5480460D-Cal
2.13839350-C4l
3.7241140-C4(
6.71729470-C4l
3.549893D-C4l(

2)

S)
15)
21
27}
3N
36)
45)
51)
51)
£2)
69)
15
81)
a7}
s

PRECLRSCR CCNCENTRATICN FCR CELAYEC CGRCUF

R
(
(
{
(
(
{
(
(
(
(
{
{
(
{
(
{
(

1)

7)
13)
16)
25)
31)
37)
43)
49)
£5)
el)
61)
13)
16)
85)
S1)
37)

C.0 (
4.997417C-051
7. 48774SC-C5(
3.872816C-C5(
2.707249C-051
1.888046C-05(
1.37C531D-0C51(
1.071248C-05¢(
9.414769C-06(
5. 5945580-C61
1.126710C-05(
1.468062C-05(
2.035136C-C5¢
2.845924C-05(
5.438079C-05¢
3.61€757C-C5¢
C.0 (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
T14)
80}
86)
92)

9.082536D-C6
5.641241D-C5(
7.551717D-05¢(
3.6819810-05(
2.544568D-C5(
1.783599D0-C5(
1.3C71i88D0-C5¢(
1.C3874CD-C5(
9.344511D-Cé€(
9.765932D-C6(
1.1704770-C5(
1.545C62D-CS(
2.1568260-C5 1
2.9236710-C5(
5.312410D-CS(
3.0971930-C5 (

k)

S)
15}
21}
21)
21)
39)
4%)
51)
57}
63)
6S)
75)
81}
87)
31)

4
1.872657p-C4(
é.451711C-C4l
7.85129¢6C-C4l
3,6518S50-Caf
2.544C1%50-C4l
1.81G6416C-041
1.377137€8D-C4(
1.148783C-04(
1.097644C-041
1.215448D-C4(
1.5167260-041
2.05€¢€46C-04(
2.9C€5CST-Cal
€.41C158C-C4l
6.517C55C-04(
2.23C4S51C-Cal

5
1.803285C-C5(
€.2C26430-C5(
7.5302C6C-CS(
3.472258C-051
2.3537850-C(
1.6P€565C-CS(
1.246549C-05 (
1.C1C7340-051
$.31442CC-Cé(
9.978535C-0¢
1.2152C3C-05¢
1.€2€58CC-C5(
2.287125C-051(
4.246185C-05(
€.11123CC-C5(
2.532C32C-C%H

4)
iC)
1¢)
22)
ZF)
34)
4C)
4¢)
52)
5€)
¢4)
10}
1¢)
82)
g8)
G4)

4)
1C)
1¢)
¢2)
2€&)
24)
4C)
4¢€)
S¢)
58)
€4)
1C)
7¢)
82)
£E)
G4)

2.177C31C~-C4(
€.543872C-C4l
1.8246S55(0~-C4(
2.436114C-Cad
Z243GG4E5C-C4d
1.728458C-C4(
1.3257S7C-Ca(
lolcE4EEC-C4l
1.1C53680-C4(
1.252244C0-C4(
1.561241D0-C4(
2.1712870C-C4
3.C84627C-04(
€.G€6CL4C-C4al(
€.1€7553C-C4l
2.4€451GC-C4

2.6712064C-C51
€. €743€1C-C5¢
T.4SEE4EC-CE L
2.2€49C8C-C5(
Z2.2%3CEBC-CE(
«5GTT7270-C5(
1.167357C-C<(
S.871C37C-Cé€(
Se2243CGE0-Cel
1.C23442C-C*<
1.273088C-CE(
1.7186€5C-C<H
Z2.425765C-C&H
S544€6€28CC-C5 U
4,E2€S51€60-C5(
1.6222¢8C-C<H

5)
11)
17)
23)
26)
2¢)
41)
41)
£2)
£<)
€5)
1)
11
£3)
£6G)

cs)

3.€6398580-C4l
1.2355€EG6D-Cal
€.C7C1CeD-04
3.236029D-0C4(
2.26518CD-C4!(
1.644862D-04(
1.2798490-04(
1.112674D-C4
1.117€18D-C4(
1.294511C-04{
1. €6G€3€D~-C4(
2e2CCzC3D-C4l
3.2712100-041(
€.S852850-C4(
S.72622€D-C4a(
1.€62C20D-04¢(

3.5015430-05¢(
1.048658C-051
£ ECSSS3D-C5(
3.C671790-C5(
2.1222714C-05(
«S15478D-C51{
1.15C276D-C51(
S.7174CTC-061(
¢.2741¢1C-C6(
1.(52242D-C5¢
1.232288D-C5(
1.€1€5€8C-C5 1
2.5111110-C5sH{
5.48C€730-C51
4.49259190-G51
1.2€2623D-C51

6)
12)
18)
24)
3C)
36)
42)
48)
54)
60)
66)
12)
78)
84)
SC)
S¢€)

6}
12)
18}
24)
30)
3¢6)
42)
48)
54}
€C)
€6)
12)
1E€)
£4)
S0)
c6)

4.,44G6686C-04
1.€21416L-C4
4.172€15C-C4
3.044629C-04
2.14C523C-C4
1.5€821710-C4
1.239338C-04
1.1C2171C-04
1.134S53C-C4
1.342122C-04
1.754945C-04
2.43€61550-C4
3.4593€3D-04
€6.697922C-04
. 2C€3290-C4
8.2754¢8L-C5

4,78C8400-C5
1.320777C-C5
2.685262C-C5
2.£881169C-C5
2.GC0772C-05
1.439858C-C5
1.1C&4C6C-C5
9.525556C-0¢
S.464135C-0¢
1.CE€71719D-C5
1.367259C-05
1.921845C-05
Z.1171751C-C5
E.48GEE9C-CS
4.C84241C-C5
E.EE€SL6E-CH

011



PRECURSOR CONCENTRATION FOR DELAYED GROUP

1)

7)
13)
19}
25)
31)
mn
43)
49)
55)
61)
67)
73)
19)
85)
si)
97)

- R gu S SN gmy g GEL G g e s e g g g

CARD

CARD

0.0 (
8.8111050-061(
1.318381D-05(
6.7828010-061(
4.705633D0-061
3.2472980-061
2.3197360-061
1.7696640-061
1.505280D0-061
1.4812010-061
1.690634D-061
2.1637690-061
2.9718420-061
4.1445090-061
1.897861D-061(
5.250544D-061
0.0 {

REGION

1
2
3

TOTAL NORMALIZED PCWER =

2)

8)
14)
20)
26)
32)
38l
44)
50)
56)
62)
68)
14}
80)
861}
92)

1.601972D-06{
9.944792D0-061{
1.3291370-05¢
6.441118D-06(
4.4169550-06(
3.06C8840-061
2.2049820-061
1.7C7502D- 061
1.4852160-061(
1.499541D-061
1.7497980-06(
2.212597D-061
3.146507D-061
4.250162D-06(
7.7145960-061(
4.496116D-061

3)

9)
15}
21)
27
33)
39)
45)
51)
51)
63)
69)
75)
81}
871}
93)

NORMALIZED POWER

0.24178980 01
0.1691876D0 01
0.11052930 01

¢
3.1805240D-061
1.0933090-051{
1.3247380-051
6.067101D-061(
4.1479880-061
2.8881850~061
2.1000560-06(
1.6528850-061(
1.4716420-061
1.524352D0-061{
1. 8164390061
2.3910730-06(
3.3338010-061
6.170733D-061
T.4219680-061{
3.677029D-061

0.1730779C 01

21

22

0.2500C0D0-C2

*2% INPUT

4)
10}
16)
22)
28)
34)
40)
46)
52)
58)
64)
70}
76)
82)
88)
94)

EDIT FOR TIME ZONE 2 **»

1-.3000C000 OL

0.150000C C10.20CCO0D C1

.ARE THERE ANY TIME CEPENDENT CHANGES IN THE

CROSS SECTIGON DATA

ARE THERE ANY TIME CEPENCENT SOURCES ?

NO

NO

0

-2

4. 7125770061
1.1761580-051
1.318359D-05¢
5.697845D0-061(
3.897609D0-061
2.7284190-061
2.004478D-061(
1.605561D-06¢(
1l.4644840-06(
1.5557300-06(
1.8908320-C6(
2.519691D-061(
3.5333270-061
T.942123D0-06(
T.022996D0-061(
2.805064D-061

5)
11)
17
23)
29)
35)
41)
47)
53)
59)
65)
71)
17
83)
89)
95)

6.1757330-06(
1.241826D0-051{
1.020286D-05(
5.3459480-061{
3.6647180-061
2.580860D0-06¢(
1.917812D-061(
1.565307D-061(
1.463698D-06(
1.5937960-06(
1.973283D0-061
2.6589820-061
3. T4217C60-06(
7.961708D-061
6.5231230-061(
1.8927590-061(

6}
12)
18)
24)
30)
36)
42)
48}
54)
60}
66)
72}
18)
84}
90}
96)

7.5485990-06
1.2894000-05
6.9882650~06
5.0150670-06
3.4482730-06
2.4448380-06
1.8396600-06
1.531933D-06
1.4692660-06
1.6387040-06
2.0641370-06
2.8095(C8D-06
3.9540680-06
7.973983D-06
59294660—06
9.532337D-07

'ITI



BENCH+MARK PROBLEM DELAYED SUPERCRITICAL TRANSIENT

TIME 20NE= 2

TEST POINT

STEP NUMBER=

MESH POINT

200

TIME=0.15C0C0D Gl

FREQUENCY

NP WN -

2.3870D-01
2.31620-01
1.8913D0-01
1.11090-01
8.2628D-02

POINT-WISE FLUXES FCR GROUP 1

t 1)
(7]
{13
(19
{ 25)
{31
t 3N
{ 43)
{ 49)
{ 55)
t 61)
{t 67)
{ 713)
{ 79)
{ 85)
{ 91)
t s

TOTAL INTEGRATED
TOTAL INTEGRATED

TOTAL INTEGRATED

0.0 (
4.480863D0 00t
6.691279D 00¢{
53809770 00(
3.6055470 00¢{
2.451318D 00
1.7C8294D 00(
1.250573D0 00t
1.0001900 00¢
9.13747C0-01¢(
9.7486600-011
11911310 00¢(
1.594948D 00{
2.254592D 00¢{
2.737195D0 00(
1.818203D0 00(
.0 (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
74)
80)
86)
92)

FLUX FOR REGICN

8.1504330-011(
5.056512D oOo0{
6.735450D0 0O(
5.0249480 00{
3.377376D 0Ol
2.3030450 001
1.614804D 00l
1.1959910 00(
9.751485D-011
9.1377280-01(
9.5958380-01(
1.2441370 00(
1.684357D0 0O(
2.4049590 00t
2.613664D 00(
1.5567890 0O(

3)

9)
15)
21)
27)
33)
39)
45)
Si)
57}
63)
69)
15)
81}
an
93)

1 GRQUP
FLUX FOR REGION 2 GROUP

FLUX FOR REGION 3 GROUP

EXP {W*H)

1.000597D
1.0005790
1.0004730
1.000278D
1.000207D

ool
00{
oot
ool
cot
ool

1.618111D
5.5578600D
6.679431D
4.6980520
3.164781D
2.165353D
1.5286990 00(
1.1468350 00(
95447850011
9.1783460-01
1.028655D GOt
1.302510D0 00(
1.781038D 00
2.5840940 00¢{
2.5718000 00t
1.273071D 0Ol

1

0.1887280

1 0.3149750

1 0.7705120

4)
10}
16)
22)
28)
34)
40)
46)
521
58)
64)
70)
76)
82)
88)
94)

TIME STEP=0.2500000-02

2.3974020
5.9775380
6.5203480D
4.3950190
2.9667660
2.0376040
1.4495770 001
1.102874D 00{
9.3807760-01(
9.2594020-011
1.062198D 00¢{
1.3664940 00(
1.885478D 001
2.68827CD 00(
2.433086D 001
9.711140D0-01¢

o0l
00{
oot
00¢(
ool
[+]0] |

5)
11}
17N
23)
29)
35)
41)
47)
53)
59)
65)
T
m
83)
89)
95)

3.1414680
6.3093750
6.2455450
4.1130650
2.7824110
1.5192040
1.377070D 00t
1.0639000 00l
9.258621D-01(
9.3811520-01(
1.1003500 00{
1.436359D 00(
1.998336D 00
2.7455250 00t
2.2595130 00¢(
65524370011

00t{
oot
(1111}
00t
00t
00t

6)
12}
18)
24)
303)
36)
42)
48)
54)
60)
66)
72)
78)
84)
90}
96)

3.8393730
6.548478D
5.7779870
3.850376D
2.6108600
1.809604D
1.310838D
1.029727D
9.177674D-01
9.5440320-01
1.1432680 00
1.5124020 00
2.120674D 00
2.7613910 00
2.0535680 00
3.2998570-01

“CIT



PCINT-WISE FLUXES FOR GROUP 2

« U
«t 1
t 13)
{ 19)
( 25)
t 31)
(30
{ 43)
{ 49)
{ 55)
{ &61)
{ 67}
t 713)
{ 79)
{ 85)
€ 91)
{ s

TOTAL INTEGRATED FLULX FOR REGIGN

TOTAL INTEGRATED FLUX FOR REGION

6.0 (
3.7469950-01(
55986200011
6.5213000-01t
4.5271740-011(
3.0782690-01¢
2.145168D-01(
1.5703390-01(
1.255872D-011
1.1472570-01(
1.2239180-011
1.4953640-01(
2.0020270-011
2.731218D0-01¢(
2.267902D0-01¢
1.5055810-011{
C.0 {

2)

8)
143
20)
26)
32)
E2:})
44)
50)
56)
62)
68)
74)
80}
€6)
92)

6.8155680-02¢(
4.228367D-01(
5.6454410-011
6.2234020-01(
4.241005D-01(
2.892067D-01(
2.C277600-011
1.5017900-01(
1.224416D-01(
1. 1472760011
1.2549400-01(
1.561900D0-01¢(
2.1138420-C11
27496590011
2.2142820-011
1.289114D-011(

3)

9)
15)
21)
27)
33)
39)
45)
51)
57)
63)
691}
15)
81)
87)
93)

1 GROUP

2 GROUP

TOTAL INTEGRATED FLUX FCR REGICN 3 GROUP

REGION
1
2
3

TQTAL

NORMALIZED

NORMALIZED POWER
G.2846943D 01
0.151875%D Q1
0.11555550 01

POWER =

0.19647880

1.3530990-01(
4.6476130-01(
5.6387100-01(
5.8677790-011(
3.,974163D0-011{
2.7191520-01(
1.9196260-01(
1.4400550-011(
1.1984500-011(
1.152364D0-011
1.2914270-01(
1.635171D-011
2.234C590-011
2.5115690-01¢(
2.129685D-011{
1.054179D0-011(

N
L

= 0.1596310

~N
L]

0.388800D

N
I

= 0.6456930

o1

4)
10)
16)
22)
28}
34)
40)
46)
52)

58)

64)
70)
76)
821
88)
94)

02
02
(4] §

2.004760D0-011(
4.998593D-01(
5.668471D0-011
55074260011
3.7255440-01(
2.5587220—-011
1.8202610-011
1.384843D-01(
1.177844D-01¢
1.1625280-011
1.333528D-01¢(
1.715481D0-011

2.3620460-011(

2.3171400-011
2.014760D0-011
8.041401D-02(

5)
11)
17)
23)
29)
35)
41)
47)
53)
59)
65)
)
T7)
83)

95)

2.6269630-01¢
5.2762290-011(
6.099298D-01¢
5.1607770~011(
3.4940490-011
2.4100330-01¢(
1.7292030-01(
1.3358930-011
1.1624940-01(
1.177801D0-01¢(
1.381415D0-011(
1.803161D0-011
2+4952410-011
2.2957780-011
1.871016D0-01¢
5.425807D-021

6)
12)
18}
24)
30)
36)
42)
48)
54)
60}
66)
12)
78)
84)
90}
96)

3.2105660-01
5.4767120-01
6.6143400-01
4.8336250-01
3.2786210-01
2.2723950-01
1.6460250-01
1.2929710-01
1.152317D-01
1198239001
1.435286D-01
1.8985¢10-01
2.6257640—-01
2.2920660-01
1.700478D0-01
2.732478D-02

TETT



BENCHMARK PROBLEM DELAYED SUPERCRITICAL TRANSIENT

TIME ZONE= 2 STEP NUMBER= 400 TIME=0.2CCOC0D C1 TIME STEP=0.2500000-02

TEST POINT MESH PCINT FREQUENCY EXP{W*H)
1 S 2.2986D0-C1 1.000575D0 €O
2 33 2.22620-01 1.0005570 00
3 49 1.81540-01 1.0004540 00
4 65 1.01720-01 1.000254D 00
5 89 7.14300-02 1.0001790 00

POINT-wISE FLUXES FCR GROUP 1

1) 0.0 { 2) 9.1941840-01( 3) 1.825324D 00( 4) 2.7044C1D 00( 5) 3.5437300 00( 6) 4.3309740 00

7) 5.054563D 00{ 8) 5.70386CD 00l 9) 6.2693210 00( 10) 6.742633D 00( 11) 7.116834D 00( 12) 7.386408D0 00
13) 7.5473280 00( 14) 7.596972D 0OC 15) 7.533584D0 00( 16) 7.3539260 00( 17) T.043731D0 00( 18) 6.515997D 00
19) 6.C67810D 00( 20) 5.665826D 00( 21) $5.2966810 00( 22) 4.954431D 00( 23) 4.635937D 00( 24) 4.339151D 00
25) 4.062488D 00( 26) 3.804590D CO{ 27) 3.564236D GO( 28) 3.340303D 00( 29) 3.131749D 001 30) 2.937607D 00
31) 2.756980D 00( 32) 2.589029D Q0( 33) 2.422976D CGO( 34) 2.288099D 00{ 35) 2.153726D 00( 36) 2.0292340D 00
37) 1.914044D 00( 38) 1.807623D 00( 39) 1.7094760 00{ 40) 1.619146D 00( 41) 1.536213D 00( 42) 1.460290D 00
43) 1.391023D 00( 44) 1.228087D0 CO( 45) 1.271188D 00 46) 1.220059D 00( 47) 1.1744570 00( 48) 1.134167D0 00
49) 1.098997D 00( 50) 1.068778D 00( 51) 1.043365D0 00( 52) 1.022632D 00( S53) 1.006476D 00( 54) 9.948142D0-01
55) 9.875838D-01( 56) 9.8474200-01( 57) 9.8626540-01( 58) 9.921503D-01( 59) 1.002412D0 00( 60) 1.017086D 0O
61) 1.0362260 00( 62) 1.059S07D 00( 63) 1.088222D CO{ 64) 1.121286D 00( 65) 1.159235D 00( 66) 1.2022240 00
67) 1.250434D 00( 68) 1.304064C O0( 69) 1.363341D 00( 70) 1.428514D 00( 71} 1.499858D0 00( 72) 1.577677D 0O
73) 1.662306D GO( 74) 1.7541140 CO{ 75) 1.853522D0 00( 76) 1.961034D0 00( 77) 2.077332D0 00( 78) 2.203515D 00
79) 2.341762D 00{ 80) 2.497123D 00( B81) 2.682382D OC( 82) 2.790C85D 00( B83) 2.849133D 00( B84) 2.8652750 00
85) 2.835893D 00l 86) 2.773746D 00( 87) 2.6678770 00( 88) 2.523824D 00( 89) 2.343653D 00l 90) 2.129942D 00
91) 1.8857520 00( 92) 1.6145750 CO( 93) 1.32C0293D 00( 94) 1.007116D 00( 95) 6.795260D0-01( 96) 3.4221170-01
97) 0.0 {

S SR S S gy S P gy s g S g e SR e e

TOTAL INTEGRATED FLUX FOR REGICN 1 GROUP 1 0.212878D 03

([}

(]

TOTAL INTEGRATED FLUX FOR REGION 2 GROUP 1 C.3466070 03

TOTAL INTEGRATED FLUX FOR REGION 3 GROUP 1 0.799352D C2

ANt



POINT-WISE FLUXES FCR GROUP 2

1)

1)
13)
19)
25)
31)
3T
43)
49)
55)
61)
67)
73)
19)
85)
91)
S7)

P o P gy S o BT e g, S o S S e e e

TOTAL INTEGRATED FLUX FOR REGICN

O.o (
4.2267270-01(
€.3148680-01(
1.3536190-01(
5.1CC9100-01¢
3.462109D-01¢(
2.403544D0-011
1.746714D0-011
1.3799530-011(
1.2359820-01(
1.3009770-011
1.5668410-011
2.CE6611D-011
2.8369400-01(
2.3530106D~-011
1.5615260-011{
C.0 {

2}

8)
14)
20)
26)
32)
38)
44)
50)
5¢)
62)
68)
74)
80)
86}
92)

1.6883610-02¢(
4.7656840-011
6.367528D-G1t(
7.C170880-01(
4. T7174590-011(
3.2511970-011
2.269898D-011
1l.6676150-Cll
1.3419970-01(
1.2364C10-011
1.3306960-011(
1.637160D0-01H{
2.2014230-01¢(
2.8552050-011
2.297186D0-011
1.2365740-C11

3)

9)
15}
21)
27}
33)
39)
45)
51)
5T)
63)
69)
15)
8l
87T}
93)

1 GROuP

TCTAL INTEGRATED FLUX FOR REGION 2 GROUP

TOTAL INTEGRATED FLUX FOR REGICN 3 GROuP

REGION

1
2
3

TOTAL NORMALIZED PCWER =

NORMALIZED POWER

0.32112270 01
0.21114480 01
0.1198822C 01

0.2163¢664C

1.5263720-01(
5.242544D-011(
6.359758D-011(
6.6154290-011
4.475176D-01¢(
3.055225D-011(
2146642001
1.596217D-011
1.3100740-011(
1.238301D-01(
1366233D-01¢
1.7T11567D-011
2.3250220-01¢
2.607280D-011
2.2092620-01(
1.0932890-01¢

N
L}

0.1800570

N
"

C.427845D

N
[}

0.6668750

01

4)
10)
164
22)
28)
34)
40)
46)
52}
58)
64)
70}
76)
82}
88)
94)

02
c2
01

2.261474D-011
5.6383780—-C1(
6.3931000-01(
6.2C8413D-01{
4.1946160-01(
2.873288D—-Cl{
2.033203D-01(
1.5320020-01¢
1.284028D-01l
1.2456760-01(
1.407733D-01(
1.793370D-01¢(
2.4567500-01(
2.4049720-011(
2.089913D-01¢
8.339576D-021(

5)
11)
17)
23)
29}
35}
41)
47)
53)
591}
651}
1)
17)
83)
89)
951)

2.9633380-011
5.951458D0-01(
6.878687D0-011
5.8168290-01¢
3.9327350-01¢(
2.7C45400-01(
1.529052D0-0C1t
1.4747290-011
1.2637290-01¢
1.2585+480-01¢(
1.455366D-011
1.8825670-01(
2+5939430-01(
2.3824480-01¢
1.9407C30-01(
5.6269190-021

6)
12)
18)
24)
30)
36)
42)
48)
54)
60)
66}
72)
18)
84)
90)
96)

3.621647D-01
6.1775580-01
T.4590760-01
5.4472080-01
3.688939D0-01
2.5482010-01
1.833704D-01
1.4241270-01
1.249074D-01
1.2769580-01
1.509327p-01
1.98053.5D0-C1
2.7284250-01
2.3783150-01
1.763733D-01
2.8337360-02

*e1T



BENCHMARK PROBLEM DELAYED SUPERCRITICAL TRANSIENT

TIME ZCNE= 2

TEST PCINT

NS WN -

MESH PCINT

STEP NUMBER= 800

FREQUENCY

2.10200-01
2.0531D0-01
1.7534D-01
1.1004D-01
8.24130-02

TIME=0.3CC0CCD 01

EXP {W*H)
1.0005260
1.0605130
1.0004380
1.000275D
1.000206D

POINT-wISE FLUXES FOR GRCUP 1

— SR GE gEn GRS EE P S SN g e PR g PR g

1}
7)

13)

19)
25)
31}
3n
43)
49)
55)
61)
67)
13)
A2
851}
91)
I

0.0

6.320445D
9.436324D
1.5836310
5.0712870
3.4321540
2.369035D
1.7022260
1.3187420
1.1528690
1.174935D
1.386029D
1.817792D
2.5441260
3.0787830
2.042984D
C.0

TOTAL INTEGRATED

TOTAL INTEGRATED

TOTAL INTEGRATED

(
00¢{
00t
00t
(e]o] )
00 ¢
cot
001
0o¢
00¢(
00¢(
oot
00¢
00(
00t
00¢

{

2)

8)
14)
20}
26)
32)
38)
44)
50)
56)
62}
68)
14)
80)
86)
92)

1.1497210
7.132257
9.4980730D
1.08C289D
4.747834D
3.2208590
22341250
1.6209190
1.2771900
1.143833D
1.1565270
l.441334D
1.915334D
2.7112060D
3.00€5880
17490910

FLUX FOR REGION

oot
oot
oot
00(
00¢(
001
00¢
00(
00l
cot
00t
00t
00¢(
00¢(
got
00¢(

3)

9)
15}%
21)
27)
33)
39)
45)
51)
57}
63)
69)
75)
81)
871
93)

1 GROUP

FLUX FOR REGICN 2 GROUP

FLUX FOR REGIGN 3 GROUP

2.2825380D
71.8391980
9.418454D
6.617962D
4.4462670
3.0243310
221094520
1.5469990
1.2414050
1.1398980D
1.2233870
1.502924D
2.0212320
2.9108050D
2.8914310
1.430221D

1

1

]

1

(¢14]}
act
0o(
ool
00t
00¢
oot
(]|
00¢(
0c(
00¢(
00¢{
oct
ool
00¢(
acl

0.266167D
0.4168700

0.866450D

4)
10)
16)
22}
28)
34)
40)
46)
52}
58)
64)
70)
16}
82)
88)
S4)

03

02

3.381793D
8.4308700
9.1934280D
€.1852220D
4.165178D
2.8417C0D
1.9944400
1.480120D
1.211215D
1.141036D
1.255623D
1.571059D
2.1360271D
3.0267740
2.734979D
1.090528D

TIME STEP=0.2500000-02

00t
00t
ool
00t
00¢{
00(
00 (
oot
[e]o} |
00t
00t
001
00¢
00(
00¢
ool

5)
1)
17)
23)
29)
35)
41)
47)
53)
59)
65)
1)
m
83)
89)
95)

4.431324D
8.898570D
8.8051720
5.790140D
3.9032640
2.6721210
1.888553D
1.419967D
1.1864730
1.147240D
1.2933680
1.6460290
2.260454D
3.0900460
2.539413D

00t
00t
00¢
00t
00(
00¢{
1] |
00¢(
oot
00(
a0¢(
oot
oot
00(
00¢

7.3605710-01¢

6)
12)
18)
24)
30)
36}
42}
48)
54)
60)
66)
12)
78)
84)
9G)
96)

5.4157000
9.2353980
8.144696D
5.4181560
3.6593120D
2.5148080
1.7912990
1.3662590
1.167057D
1.1585270
1.3367760D
1.7281550
2.3957000
3.1068790
2.307705D

3.7067510-01

"9TT



PCINT-WISE FLUXES FCR GROUP 2

1)

17
13)
19}
25)
31}
3N
43)
49)
55}
61)
67)
73)
79)
85)
91)
971

e SN gy sy S g SR G G SR S W RN gy BN s S

TOTAL INTEGRATED FLUX FCR REGICN 1

0.0 (
5.2852720-01¢(
1.8953780-01¢
9.1505350-01¢
6.367562D-011
4.3100230-01¢
2.9749100-011¢
2.137518D-01¢
1.6559060-01¢
l.4475470-01(
1.47151690-01¢
1.7401260-01(
2.2818560-01(
3.082352D0~01¢
2.550981D0-011
1.691748D0-01¢
0.0 (

2)

8)
14)
20)
26)
32)
38)
44)
501
56)
62)
681
14)
80)
86)
$2)

9.6141790-021
5.9641270-011
7.960%470-011(
8.768818D-01t
5.5618354D-01¢(
4.0446320-01(
2.805489D-011(
2.0354090-011
1.6037170-01¢
l.4361870-01L(
1.5022650-011
1.8095480-01(
2.4038320-011
3.1003440-014
2.490057D-01t
1.448382D-01¢

93)

GROUP

TOTAL INTEGRATED FLUX FOR REGION 2 GROUP

TOTAL INTEGRATED FLUX FOR REGION 3 GROUP

PRECURSOR CONCENTRATICN FOR DELAYED GROUP

1)

7
13)
19)
25)
1)
37N
43)
49)
55)
61)
671
73)
791
85)
91)
97)

- N gn S G SR S g s S s s e a Ew e

0.0 {
9.9315590-04(
1.4917400-03¢
7.789400D-041
5.5176520-041
3.517C84D-04(
2.9179270-041
243667360041
2.1784700-041
2.323788D-041(
2.824459D-041
3.7566170-041(
5.2615916D-041
T.4020490-04{
1.4144650-03(
9.411546D-04¢(
0.0 (

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
14}
80)
86)
92)

1.803788D-04(
1.1214020-03¢
1.5055140-03¢(
1.420754D-04(
5.2002110-041
3.7135C70-04(
2. 798007D-04(
2.311592D0-041(
2.17956T7D—- 04t
2.381213D-04(
2.946522D0-041
3.9627690-04(
5.582477D-04(
7.556703D-04(
1.381925D-031(
8.0558540-04(

3)

91}
15}
21)
21T}
33
39)
45)
51}%
57)
63)
69)
75}
81)
87)
93)

1.9087000-01¢
6.555296D-01(
7.9509080-01(
8.265634D-011(
5.583380D-011(
3.7978320-011(
2.6489240-01(
1.9425750-011(
1.558771D-01{
1.431233D0-011¢
1.5359760-011(
1.8868590-C1¢(
Ne5354810-01¢
2.8296840-011
2.3944180-01¢
1.1843330-011(

= 0.2251280

N ~N
I L

= 045145750

~N
i

= 0.7261310

1
3.581517D-04(
1.2334480-031
1.502474D-03¢(
7.012570D-04{
4.904529D0-041(
3.5263840-04(
2.689872D—- 041
2.266173D-041
2.1898190—04(
2.448627D-04(
3.081737D-04(
4.1855200—-04(
5.525184D-04(
1.103661D-03(
1.329740D0-C3(
6.5919400-041

02

o1

4)
10}
16)
22)
28)
34)
40)
46)
52)
58]
64)
70}
16)
82)
88)
94)

2.8279170-01¢
7.050114D-01¢(
7.9921880-01(
7.7557040~-01(
5.2304610-011
3.568485D-01¢
24504488D0-011(
1.858583D0-01¢
1.520849D-01(
l.432648D-01t
1.576437D-01(
1.972382D0-01(
2.676080D0-01¢
2.6091400-011(
2.2647950-011
9.0337220-C21

5.307505D0-041
1.327679D0-031
1.4978640-03(
6.6079100-041
4.6294660—-041
3.3537250-041
2.593065D0-041
2.230284D-04(
22209269004 (
2.526313D-041
3.229467D-04(
4.4257950-04 1
6.286355D-041(
1.4211560-031¢
1.258448D-031{
5.0289710-041(

5)
11}
17)
23)
29)
35)
41)
47)
531
59)
65)
71)
17)
83)
89}
95)

5)
11}
17}
23}
29)
35)
41)
47
53}
59)
65)
n
™m
83)
89)
95}

3.7055540-01¢(
T7.4414210-011
8.5986610-01(
7.2650180-01¢
4.901577D0-011(
3.3555270-01(
2.371513D-01(
1.7830380-011(
1.4897690-01(
1.440424D-01(
1.623813D-01(
2.0664710-01¢(
2.822734D-01(
2.583%700-01¢(
2.102884D0-01¢(
6.095116D-021(

6.9568170-041
1.402748D-031
1.162755D-03¢(
6.221540D-041(
4.373903D-041
3.1952000-04(
2.5071740-04 1
2.203774D-04¢(
2.237994D-041
2.6145930-041
3.3907310-04(
4.684588D-041
6.67C750D-04(
1.4251570-03¢(
1.169027D-031
3.3934850-04(

6}
12)
18}
24)
30)
36)
42)
48)
54)
60)
66)
72)
78)
B4)
901}
$6)

6)
12}
18)
24)
30)
36)
42)
48)
54)
60)
66)
12)
78)
84)
90)
96)

4.528T7C70-01
7.7239280-01
9.323328D-01
6.8017380-01

4.5952340-01 .

3.157974D-01
2.2493790-01
1.7155850-01
1.465376D0-01
1.4545810-01
1.6783000-01
2.1695{(4D-C1
2.966567D0~01
2.578903D-01
1.910958D-01
3.0694740-02

8.505627D-04
1.4576250-03
7.9983260—-04
5.857889D-04
4.1367740-04
3.050138D0-04
2.431838D-04
2.1865270-04
2.2761150-04
2.713837D-04
3.5662040-04
4.962942D-04
T.055304D-04
1.4277590-03
1.062753D0-03
1.709065D0-04

"LTT



PRECURSGR CCNCENTRATICN FOR CELAYED GROUP

[

S S SN SM g, G, SR ST SR S S G S g S g S

R
(
(
(
(
(
(
(
{
(
(
«
(
«
(
(
(
(

1)

7)
13)
19)
25)
31
an
43)
49)
55)
61)
67)
73)
79)
85)
91)
97}

2.863777D-031
4.2987550-031(
2.239344D-031(
1.580864D-031
1.1170110-03¢
8.262944D-041
6.635275D-04(
6.0325100-041
6.358649D-04¢(
7.660927D-04{
1.0136570-03¢(
1.416154D0-031
1.989872D-03(
3.801086D-03¢(
2.528815D0-03¢
0.0 (

2)

8}
14)
2C)
26)
32)
38)
44)
50)
56)
62)
68)
14)
801}
86)
92)

5.2021400-04(
3.233357D-03(
4.3376960-03¢(
2.132255D0-C31
1.488915D-03¢(
1.058036D-03(
7.9118620-04(
6.468056D-04(
6.0228380-041(
6.5045370—-04(
7.984325D0-041(
1.068666D-03¢
1.5020270-03(
2.0419900-03(
3.7135420-031
2.1656550-031

3)

N
15)
21)
27}
33)
39)
45)
51)
57)
63)
69)
751
81)
87)
93)

ECURSCR CCNCENTRATICN FOR DELAYEC GROUP

1)

73
13)
19)
25)
31)
37)
43)
49)
55)
61)
67)
13)
79
85)
91)
9N

0.0 (
9.1871140-041
1-3765980-031(
1.1223720-04(
4.5786630-041
3.469245D0-04(
2.512646D-041
1.9552940-041
1.7069290~041
1.726311D-04(
2.0143400-04(
2.613833D-04(
3.615575D0-04(
5.058C79D0~04(
9.6484150-04(
6.4163C8D~-04(
0.0 {

2)

8)
14)
20)
26)
32}
38)
44)
50}
56)
62)
68)
714)
8C)
g6)
92)

1.665688D- 041
1.0370750-03¢(
1.388380D0-031(
6.7716590-041
4.675896D~04(
3.2764850- 04t
2.395153D-041
1.8941080- 041
1.6920460-04(
1.7550390-041
2.C0908170-041
2.7496130-04(
3.83C884D-04(
5.18849CD-041
9.425220D-041(
5.454526D-04(

3}

9)
15)
21)
27)
33)
39)
45)
51)
57}
63)
69)
751}
81)
871
93)

2
1.0328980-03(
3.5561370-031
443280290~-03¢(
2.0139110-031
1.4032590-031
1.0035630-03(
1.594381D-04!
6.328235D-04{
6.038598D-04(
6.6778110-041(
8.3412690-041
1.1281580-03(
1.593868D—-03(
2.966455D-031
3.5732250-03(
1.771217D0-031(

3
3.315071D- 041
1.140345D-031
1384455D—-03¢(
6.386074D-041{
4.4014750-04!(
3.098047D-04
2.288091D-041
1.841123D0-04(
1.684433D-04({
1.791251D-04(
2.1761570-041(
2.8970C50~-041
4.061500D-041(
1.534894D-04(
9.068278D-04(
4.4936510-041

4)
10}
16)
22)
28)
34)
40)
46)
52)
58)
64)
703
76)
82)
881}
94)

4)
10)
16)
22)
28)
34)
40)
46)
52)
58)
64)
70)
16)
82)
88)
94)

1.5306310-031(
3.827455D-031
4.3135280-03¢(
1.8966600-031(
1.3235600-03¢(
9.5335800-041
7.3091390-04
6.215206D-041
6.079844D-041
6.879190D-041(
8.733250D-04(
1.1923820-031
1.6914930-03(
3.819502D0-031{
3.3815870-03¢(
1.351248D-031(

4.9122010-04(
1.227C190-031(
1.3787000-03¢(
6.004748D-04(
4.142275D-041
2.933144D-041
2.190984D-04!
1.796100D0-041(
1.684C49D0-041(
1.835092D-04¢(
2.2707150-04(
3.056621D~-04(
4.3069480-041
9.6994490-04(
8.581271D-04l
3.428091D0-041

5)
11)
1n
23)
29)
35)
41)
417)
53)
59)
65)
71)
17
83)
89)
95)

5)
1)
17
23)
29)
35)
41)
47)
53)
59)
65)
1)
17}
83)

-89}

95)

2.006207D-03(
4.043421D0-03¢(
3.3468540-03¢
1.784739D-03¢(
1.2494910-031
9.0720720-041
7.0549140-041
6.128478D0-041
6.1467370-04(
7.1095090-041
9.161906D-04(
1.2616020-031(
1.7937600-031(
3.8300790-03¢
3.1412490-03(
9.1180080-041

6.4378290-04(
1.295849D0-03(
1.068238D0-031
5.6410210-041
3.59011910-04(
2.781048D-041
2.103402D-041
1.758834D-04(
1.690882D-041(
1.886740D-04(
2.374883D-04(
3.2291210-041
45643250041
9.7245870-04(
T.9708550-04(
2.313182D-04(

6)
12}
18)
24)
30)
36)
42)
48)
54)
601
66)
12)
78)
84)
90}
96}

6)
12)
18)
24)
30}
36)
42)
48)
541}
60)
66)
72)
18}
84)
90)
961}

2.452744D~-03
4.2010670-03
2.300653D0-03
1.6794100-03
1.1807380-03
8.6491300-04
6.8306140-04
6.0676T00—-04
6.2395460-04
T7.369727D-04
9.629030D-04
1.3360980-03
1.8968900-03
3.8369300-03
2.8556420-03
4.592101D0-04

T.869747D-04
1.3458830-03
7.3287790-04
5.2988170-04
3.677175D0-04
2.6410880-04
2.024955D0-04
1.7291570-04
1.7049520-04
1.946408D-04
2.48%0970-04
3.4152030-04
4.8240230-04
9.7405790-04
1.245729D0~04
1.164976D-04
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PRECURSOR CONCENTRATICN FOR DELAYED GROUP

4

1)

7)
13)
19)
25)
31)
3N
43)
49)
55)
61)
67)
73)
19
85)
91)
S7)

My S G gy G S S S gy S S SR SN S S S SN

0.0 {
9.6941440-041
1.450C074D-031
T.453076D-041
5.159133D0-04(
3.544355D-041
2.5100850-04(
1.885456D-041
1.566543D-041
1.4989690-041
1.6650410-041
2.100861D-041
2.859490D0-041
3.971398D-041
T.5571590-041
5.0223150-041
0.0 {

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
74)
8a)
86)
92)

1.762669D-04(
1.0941090-03(
1.4617870-03(
71.075710D0-04!(
4.8399760-041
3.3372580-04(
2.3810610-041
1.8131260-041
1.5386660— 04t
1.5106310-04(
1. 72161 70-04(
2.202188D-04(
3.024657D-04(
4.071088D-041
7.3816480-04(
4.3C05190-04(

3)

9)
15)
21)
27}
33)
39)
45)
51)
57)
63)
69)
75)
81)
87)
93)

ECURSOR CCNCENTRATICN FOR CELAYEC GROuP

R

« 1
t 7
{ 13)
t 19)
{ 25)
t 31)
{ 37)
{ 43)
( 49)
{ 55)
{ 61)
{ 67)
( 713}
{ 79)
{ 85)
{ 91)
{9Mn

0.0 {
1.1567590-041(
1.728016D~-04(
8.8364890-051
6.068941D-051{
4.119863D-051(
2.859986D0-05(
20771970051
1.638794D-051
1.469409D-05(
1.5380370—~05(
1.8524010-051
2+459466D-051
3.376670D-051
6.401706D-051
4.249052D-051
0.0 : (

2)

8)
14)
20)
26)
32)
38)
44)
50)
561}
62)
68)
14)
80)
86)
S2)

2.104079D0-051(
1.305366D~04(
1.7413310-04(
8.379432D0-051(
5.6842540-051
3.8689310-05¢(
2.70C€13D0-051
1.9828690-05(
1.5932200-051(
l.4645770-05(
1.572601D-05(
1.9313730-05¢
2.5946090-051
3.457745D-05¢
6.250782D- 051
3.6380050-051

3)

9)
151
21)
27)
33)
39)
45)
51}
57}
63)
69)
75)
8l)
87)
93}

4
3.4995430-04(
1.2027940-031{
1.4568080-03(
6.6628170-041(
4.5424470-041(
3.1451470-041
2.262682D-041
1.7488030-04(
1.517547D—04(
1.5288490-04¢(
1.781587D-04(
2.312910D-04(
3.,202024D—-041
5.908811D0-04(
7.101038D-04(
3.5169600-04{

5
4.1772420-051(
1.4347930-041{
1.734624D-04
7.881093D-051
5.325496D-051
3.6357410-05(
2.553979D0-051(
1.8975400-05(
1.554803D0-051
l.466235D0-05(
1.6140430-051
2.0187C9D-05¢
2.740368D-051
5.014022D-05¢(
6.011713D-05(
2.9749070-05(

4)
10)
16)
22)
28)
34)
4C)
46)
52)
58)
64)
70)
76)
82)
88)
94)

4)
10)
16)
22)
28)
34)
40)
46)
52)
58}
64)
T70)
16)
82)
88)
94)

5.185206D-041
1.2938800-03¢
1.449618D-03(
6.255158D0-041
4.2653050—-041
2.967153D-041{
2.154408D0-041(
1.692230D0-04(
1.5030800-041
1.5536890-04(
1.849199D-04(
2.433488D-041
3.391206D-04¢
7.603349D0-041
6.T718819D-04¢
2.6828920-041

6.189025D-05¢(
1543143004
1.725023D0-041(
7.389645D-05(
4.9911360-G51
3.4152180-05¢(
2.4188030-051(
1.8208100-05(
1.523353D-051
1.474374D-05(
1.662529D-05(
2.1147740-051
2.896405D0-05¢(
6.448000D-051
5.686548D-051
2.2692440-051

5]
1)
17
23)
29)
35)
41)
47)
53)
59}
65}
1)
n
83}
891}
95)

6.7949890-04(
1.3660500-03(
1.1216700-03¢
5.8665740-04(
4.007333D-04(
2.8024660-041
2.0557470-041
1.6431430-04(
1.4951890-04¢(

1.5852470-04(

1.9247340-04(
2.564422D-041(
3.589920D-041
7.6208030-041
6.2402000-04(
1. 8102920041

8.1098690-051
1.6288370-04(
1. 3333910-04(
6.921388D-05(
4.6796770-05(
3.2183590-05(
2.2946580-051
1.7523180-05(
1.498716D-05{
1.4890160-05(
1.718258D-05{
2.2199680-05(
3.0607700-05(
6.459725D-05(
5.2808950-05(
1.5311120-05(

6)
12)
18)
24)
30)
36}
42)
48)
54)
60)
66)
12)
78)
84)
90}
S6)

6)
12)
18)
24)
30)
36}
42)
48)
54)
60}
66)
T2)
78)
84)
901
96)

8.3053360-04
1.4182980-03
7.6807400-04
5.5010770-04
3.7673770-04
2.6503410-04
' .966246D-04
1.601313D0-04
1.493824D-04
1.6236460-04
2.0085050-04
2.706243D0-04
3.790626D-04
T.631493D-04
5.6719840-04
9.1169270-05

9.911549D-05
1.6906790-04
9.117195D0-05
6.480993D0—05
4.3896970-05
3.0322350-05
2.1809650-05
1.691742D-05
1.4807670-05
1.5102110-05
1.7814610-05
2.3347190-05
3.2270590-05
6.4662820-05
4.799304D-05
7.7107210-06
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PRECURSOR CCNCENTRATION FOR DELAYED GROUP

«t 1
« 7N
{ 13)
19
{ 25)
{ 31)
{ 31
( 43)
({ 49)
t 55)
{ 61)
{t 67)
t 713)
{ 719)
( 85)
{ 91)
tsn

0.0 {
1.863548D-051(
2.783357D-051
1.4223970-05(
9.7574000~061
6.6095630-061
4.5658810-06(
3.2945310-061
2+5671600-061
2.2628920—-06!
203268650061
2.764395D-061{
3.640743D-061(
4.9791990-06(
9. 4277640061
6.255028D0-061
C.0 {

REGION
1
2
3

TOTAL

2)

8)
14)
20)
26)
32)
38)
44)
50)
56)
62)
68)
T4}
801}
86)
92)

NORMALIZED FOMER =

3.3898530-061
2.1029150-051
2.804667D-05(
1.3486090-051
9.1364210-06(
6.2038450-061
4.,3114320-061
3.1396050-061
2.4893360-061(
2.248560D-06(
2.3728480D-061(
2.877293D-061
3.8373920-061
5.0569110-061
9.2046200-G61
5.355315D-061{

3)

9)
15)
21)
217
33)
39
45)
51}
57)
63)
69)
15)
81}
87)
93)

NCRMALIZED POWER

0.40150660 01
0.25394720 0Ol
0.12994820 01

]
6.7298700~-061(
2.3113680-05(
2.7937C10-051
1.2681870-051
8.557201D-061
5.8266410-06(
4.072732D-061
2.9989740-061
2.4227370-061
202442370061
2.429256D-061
3.002707D-061
4.C49816D-061
7.3886600-061
8.8518490-061
4.3790770-C6(

0.2605205D0 01

BENCHMARK PROBLEM DELAYED SUPERCRITICAL TRANSIENT

END OF

IHC9001 EXECUTION TERMINATING DUE TO ERROR CCUNT FOR ERROR NUMBER

IHC2171 FIOCS — END OF DATA SET ON UNIT

PRCBLEM

5

4)
10)
16)
22}
28)
34)
40)
46)
52}
58)
64)
70)
16)
82)
88)
94)

9.9709470-061
2.4858460-051
2.778023D-05¢
1.188883D-051
8.017264D-06{
5.4762080-061(
3.852€6150-061
2.8719820-061(
2.367C420-061
2.249881D-06(
204963160061

'3.141163D-06¢

4.2775070-061(
9.499793D-061(
8.373061D-061
3.340263D-06 (

217

5)
1)
17}
23)
29)
35)
41)
47)
53)
59)
65)
1)
m
83)
89
95)

1.306543D0-05(
2.623810D-05(
2.1470590-05(
1.1133190-05(
7.5141880-06(
5.1509230-06(
3.6502370-06(
2.7580300-061
2.3215790-061
20265495006
2.5743030-06(
3.2932380-061
4.5175900-061
9.5155260-06¢
1. T747450-06(
2.2537190-06{

6)
12)
18)
24)
30)
36)
42)
48)
54)
60)
66)
12}
78)
84)
90)
96)

1.5967830-05
2.723331D-05
1.4678110-05
1.0422460-05
7.0456730-06
4.8492800-06
3.46441780-06
2.656583D-06
2.2873210-06
24291126D-06
2.6635390-06
3.459543D-06
4.760624D-06
9.523926D-06
7.0653620-06
1.1349690-06

TA
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Appendix Code Listing




O N =

MAIN PRGGRAM

IMPLICIT REAL*8 (A-¥,0-7)

INTEGER RTAG

INTEGER BCLyBCR,CHANGE yCEL ¢ONSCAT o TAGX,TESTS, THG ¢ XEN,
UPSCAT yWPTy FUELyGyGECM,GPsGPLyGPRyGCyCL+GU,CRP,GPU,CUT,
P,PL,PR,PB, PRBEND , PT , PUNBAL , PUNFRS , R,REG,SCOR,
SORCE » SCRG y SOZ » STEADY , STEP , TAGC , TAGF , TAGT

REAL*8 ICDINE

REAL*8 LR,NU,NUSIGF4NX

COMMGN /A1/GRP,REG,PT,GL,GU,DEL,THG, IDEL

COMMCN /A2/NUMyNCCMP,BCLyBCRyMTZoNTZ 4 XEN,STEALY

CCVMMCN /A3/PUNBAL 4SORCEGEOM,NTAG,NUM2,PUNFRS

COMMON /A4/TIGKET1,TIGHT2,TIGHT3

CONMCN/AS/IN,CUT,NERR

CCMMCN/CL/M1,M2,M44M5,N7

C FOR CCNSERVATION OF CORE RECOMPILE MAIN WITH THE FCLLOWING CIFMENSICNS
C ALTEREC TO ACCOMOCATE THE MAXIMUM EXPECTED PROBLEM SIZE. THE VARIABLE

C IN

) INCICATE THE CIMENSICON INFORMATION TC BE PUNCHEC ON SUBSEQUENT

C CARCSy WHERE,

aNaNeNeNeNe

(@]

GRP IS THE # OF NEUTRON GROUPS

REG IS THE # CF RECICNS

DEL IS THE # OF CELAYED GRCUP

PT IS THE # OF SPACE POINTS

NUM IS THE # CF TEST POINTS

(PTyGRP4DEL)

DIMENSICN PSI(1CC,16)

(GRP,DEL) *%*2%*% [F DEL EQUALS O0: (GRP,1) *x%x%

DIMENSICN SC(1C46)4SCIN(10,6)

(GRP)

CIMENSION CHI(10)4NU{1C)sNX(10),TD(10),V(1C),VINV(1C)

DIMENSICN SIGCIN(10),SIGFIN(10),SIGTIN(1C)

(GRP+1,GRP)

DIMENSICON SIGXIN(11,10)

(REG)

DIMENSION POWREG(10),POWORG(10),REGFR(1C),WCOEFL(1C),WCCEFR(10)
DIMENSION NCMP(1C),FUEL(10),CHANGE(1C),SCR(1C),CXL(1C),CXQ(1C),

MAINCCCL

"MAINCCC2

MAINCOO3
MAINCCO4
MAINCCCS
MAINCCOS
FAINCCO7
MAINCCCS
MAINCCCY
MAINCO1O0
MAINCOLL
MAINCO1l2
MAINCO13
MAINCOl4
MAINCC1S
MAINCO16
FAINCC17
MAINCC18
MAINCC1S
MAINCO20
MAINCC21
MAINCO22
MAINCG23
MAINCC24
MAINCGC25
MAINCO26
MAINCC27
MAINCC28
MAINCC29
MAINCC3C
MAINCC31
MAINCO32
MAINCO33
MAINCC34
MAINCO3S
MAINCO36
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(g}

100

1DR(10) yLR(1C)+PBU10) s IPL(1C)IPRI1IC)I4XL(10)4XR(1C),RTAG(1C),
2TAGC(10) s TAGF(1C) s TAGT(10)TAGX(1C) 4 TIL(1C)ICCINE(LIC) o XENCAN(LC)
(REG+GRP)
DIMENSICN CCL(10,10),CCQ(10410)+CFL{10+10),CFQ(1Cy1C),CTRL(1C,y1C),
ICTRQ(10,10)4SICC{1C410),SIGF(1C4s1C),SIGT(1C41C)yNLSIGF(1C4+1C),
2CNSCAT (10410)4UPSCAT(10,10)9»SORG(1C91C)yD(1C41C)oXABS(1C,1C),
3PSTIBAR(10,10),PSITCT(10,10),PSIB1{1Cy»10),PCWER{1Cy1C)

{REGyGRP,GRP)

CIMENSICN

(PT)

DIMENSICN
DIMENS ION

(PT4GRP)

OIMENSICN

(NUM)

CIMENSICN

(NUM2)

DIMENSION

MAXIMUM
Ml= MAX
M1=10
M2= MAX
M2=10
M4= MAX
M4=6
M5= MAX
M5=1C0
M7= MAX
M7=50
IN=5
ouT=6
NERR=0

#
¥

#

SIGX{1C41C,10)

WHZ(1CO),WZ(100),FFL1(10C),FF2(1C0),WCOEF(1CO)
DPSI(1CC),DD(1C0),DL(10C),DU(LICC)yWA(1CC),GA(LICC)

SRCEC{1C0,10),SRCE1(100,10),CM(10C,1C),CP(1CC,1C)

WPT(5C),PSISTO(S5C)

STPRN{5C)

OF
OF

OF
OF
oF

OF

CALL INPTAL

CALL

PRINT TIMES (NUM2) IS FIXED AT SC

REGICNS
NEUTRCON GROUPS
CELAYEC GROUPS
SPACE POINTS

TEST POINTS (NUM)

DIRECT(PSI,SIGCsSIGFsSIGTySIGXsNU9ySLySDIN,CHI,NCNP,
1FUEL yXABSyXENONy IOCINEyLRy IPLoIPRyPBy XLy XRyDRyWHZ ¢ WZ yWPT4NX,
2NUSIGF yDNSCAT ,UPSCAT,REGFRyWCOEF 4 WCOEFL s WCCEFR 4D +CHANGE ,LV,CP,

MAINCC37
MAINCO38
MAINCO3S
MAINCCA4O
MAINCO41
MAINCO42
MAINCO43
MAINCO44
MAIKCO4S
MAINCOC46
MAINCO47?
MAINQO4S8
MAINCO4S
MAINCCSC
MAINCOS1
MAINCOS2
MAINCCS53
MAINCOS4
MAINCOSS
MAINCCSé
MAINCOS57
MAINCOSS
MAINCOSS
MAINCO60
MAINCO61
MAINCO62
MAINCOé3
MAINCOG64
MAINCO6S
MAINCCE6
MAINCO67
MAINCOG68
MAINCO69
MAINCCTC
MAINCO71
MAINCO72
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3S0Ry SORG+SRCEQ,SRCE1ySTPRN9yRTAGyTAGC, TAGFy TAGT s TAGX4CCL4CCCyCFL, MAINCC?3

4CFCsCTRLICTRQeCXLyCXQoVoVINVPSITCTyPOWREGyPOWCRG,PCWER,PSISTC, MAINCOT4
SCDsCLyCU+FF14FF2,TI1ySIGCINySIGFIN,SICTIN,SIGXIN,PSIB1,TC, MAINCCIS
6WA,GA,CPSI,PSIBAR) MAINCCTE
CALL TITLE(4) MAINCOT7
GC TC 100 MAINCOT78
END MAINCOT9
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110

120

SUBRCUTINE AVRAGE(PSIyPSIBARPSITOT,POWER s WCOEF,WCCEFL ,WCCEFR,

1REGFRy IPLyIPRySIGF+PONREGyPCOWCRG)

IMPLICIT REAL*8 (A-H,0-2)

INTEGER BCL+BCRoCHANGE +DEL ¢ONSCAT s TAGXs TESTS,THG 9 XEN,
1 UPSCAT WPTy FUEL+G+sGECM,CPyGPLyGPRyGLyCLGLoCRPHGPL,HCLT,
2 P,PL,PR,PB, PRBEND , PT , PUNBAL , PUNFRS , R,REG,SOR,
3 SCRCE , SORG , SOZ , STEADY , STEP o TAGC , TAGF , TAGT

INTEGER RBOUNC o RINT :

COMMCN /A1/GRP,REGsPT4CL,yGU,DEL,THG, IDEL
COMMCN /A9/PONTCT,PCWBAR

COMMCN /B2/NPRT4yNZyISX9STEPyNZSAVE,PRBEND, IPRN

DIMENSICN PSI(PT,CU)

DIMENSION PSIBAR(REG,GRP)

CIMENSICN PSITCT{REG,GRP)

DIMENSICN PCWREG(REG)

DIMENSION POWORG{REG)

DIMENS ICN POWER({REG,GRP)

DIMENSICN IPL{RECG)y IPR{REG)

DIMENSICN REGFR(REG) yWCCOEF(PT),WCCEFL (REC),WCOEFR(REG)

DIMENSICN SIGF(REG,CRP)

DC 120 R=1,REG
RINT=IPR(R)

LINT=IPL(R)

RBCUND=RINT+1
LBOUND=LINT~-1

BC 120 G=1,CRP

X=C.0

DO 110 P=LINT,RINT
X=X+PSI(P,G)*WCCEF(P)

X=X+PSI(LBOUND,G)*WCOEFL(R)4PSI(RBOUNDs»G)*WCCEFR(R)

PSITCT(R,G)=X

PSIBAR{RyG)=X/REGFR(R)

PCWER(RyG)I=SIGF(RyG)*X
CCNTINLUE

POWTOT=0.0D0

DC 130 R=1,REG

AVRGC(CO1L

AVRGCCC2
AVRGCCG3
AVRGCCO4
AVRGCCCS
AVRGCCO6
AVRGCOO?
AVRGCCC8
AVRGCCCS
AVRGCO10
AVRGCCL1
AVRGCC12
AVRCGCCL3
AVRGCCl4
AVRGCC1S
AVRGCC16
AVRGCG17
AVRGCOl8
AVRGCC1S
AVRGCC2C
AVRGCO21
AVRGCO22
AVRGCQ23
AVRGCC24
AVRGCO25
AVRGCOZ26
AVRGCC27
AVRGCO028
AVRGCO29
AVRGCC3C
AVRGCC31
AVRGCO032
AVRGCC33
AVRGCC34
AVRGCO35
AVRGCC36
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125

130

140

POWREG(R)=0.0CC

DC 125 G=14GRP

PCWREG (R)=PCWREG(R) +POWER(R,G)
CCNTINUE

PCWTCT=PONWTCT +POWREG(R)
IF(PCWCRG(R).EC.C.OCO0) GO TGO 13C
POWREG(R)=PCWREG(R) /PCWCRG(R)
CONTINUE

IF(PCWBAR.EC.0.CCO) GO TO 140
POWTCT=PCWTCT/PCWBAR

RETURN

ENC

AVRGCO037
AVRGCO38
AVRGCC39
AVRGCQ40
AVRGCO41
AVRGCO42
AVRGCCA43
AVRGCO44
AVR5C045
AVRGCC4S
AVRGCOC47
AVRGCO48
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SUBRCUTINE CALC(PSIsWHZoWZ NXyNUSIGF,SIGXySDySCIN,STPRANLZFLEL WPT,
IXLyXRyPBy IPLy IPRyVINV,UPSCAT,DNSCATySORGySCRySRCECySRCEL,CP,CM,
2FF1,FF2,TI140UsCL,DCoTOyWA,GA,DPSI)

IMPLICIT REAL*E (A-F,0-2)

REAL*8 LR,

NUsNUSTIGF4NX

INTEGER BCLBCRyCHANGE DELyCNSCATyTAGX,yTESTS+THG»XEN,

1
2
3

UPSCAT +WPT, FUEL+GyGEOM oGP yGPL yGPRyGDyGL yGL+GRPGPL,HCLT,
PyPL,PR,PBy PRBENC » PT , PUNBAL , PUNFRS , R,REG,SOR,
SORCE y SORG 4 SCZ , STEADY , STEP , TAGC , TAGF , TAGY

CCMMCN /A1/GRP.REGyPTyCLyGUsDEL»THG,IDEL

CCVMMCN /A2/NUMJNCCMPBCLyBCRyMTZH)NTZ 9 XENsSTEALCY
COMMON /A3/PUNBAL ,SCRCE,GECM,NTAG,NUM2,PUNFRS
COMMCN /AT/BETA(6),CECAY(6),BETDCY(&) DECH(E)
CCVMMCN /B1/HyHP,TIME,TZ,ZERC,T20,TIMZ

DIMENSION
CIMENS ICN
DIMENSICN
DIMENSICN
DIMENSICN
CIMENSICN
DIMENSICN
DIMENSION
CIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIFENSICN
DIMENSICN
DIMENS ION
CIMENSION
DIMENSICN
DIMENSION
CIMENSICN
DIMENSICN
CALL
IGCONE=0

PSI{PT,GU)
WHZ(PT)
SIGX(REG,CGRPGRP)
NX{GRP)} yNUSICF{REG,GRP)
SD{GRP,IDEL)
SCIN(GRP, ICEL)
STPRAN{(SC)
FUEL (REG)
WPT{NUM)
IPLIREC), IPR(REG)yPB(REG)»XL(REG) s XR(REG)
VINV{GRP)
SOR(REC) ,SORG(REGyGRP) 4 SRCEC(PT,GRP) ySRCE1(PT4GRP)
CM{PTGRP),CP(PT,GRP)
FF1(PT)
FF2(PT)
TIL{REG)
DO(PT)»CLIPT),LOU(PT)
DONSCAT(REG,GRP) ,UPSCAT(REG,GRP)
WZ(PT)WA(PT)oGA(PT)»TD(GRP)
DPSI{PT)
FREC(PSI ¢yWHZ yWZFF14,FF2,STPRN,WPT,DPSI,PB)

carcccal

CALCCOO2
CALCCOO3
CALCCCC4
CALCCCCS
caLCcoas
CALCCCQ7
CALCCCCS
CALCCCOS
caLcccle
CALCCCl1
CALCCO12
CALCCO13
CALCCC1l4
CALCCO15
CALCCOl6
CALCCO17
CALCCOl8
caLcCO19
caLCCC20
CALCCC21
CALCCO22
CALCCC23
CALCCO24
CALCCO25
CALCCO26
CAaLCCC2?
CALCCC28
CALCCO2S
CALCCC3C
CALCCC31
CALCCO32
CALCCO33
CALCCC34
CALCCO35
CALCCO36
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23
24

115

130
140

150
160

170
180

IF(CEL.EC.O0) GC TC 24

c0 23 11=1,DEL
CECH(IT)=CEXP(CECAY(II)*H)

DC 150 G=1,GRP

DO 115 R=1,REG
TIL(R)=NX(G)*NUSIGF{R+C)-SIGX{R¢G+G)
IF(GRP.EC.1) TI1{(R)I=-SIGX(RyGysG)

CONTINUE
CALL

RHS({GyPSIoFFlyFF2, TI1 NX,NUSIGF,VINVySIGX sFLEL+SCy

I1XLyXRyPBy IPL, IPR)
120 IF (SORCE) 130,140,130

CALL
CALL
CALL
CONTINUE
IF (DEL)

SOURCE(GyPSI,SORGySORySRCECySRCEL XL ¢y XR4PB,IPL,IPR)
LHS(GCyDUoDLyCOsCPyCMyTIL1,VINV FF2: XLy XRyIPLyIPRyPR)
MATINVIGPTGRP4PSI CULCLyCOoyWAL,GA)

160,180,160

DC 170 G=GL,GU

CALL
CCNTINUE
CCNTINLE
RETURN
END

PRECIGyPSTyNUSIGFoFF2yFUEL XLy XRyPB,IPLyIPR,TC)

CALCCC37
CALCCO38
CALCCO3S
CALCCC4Q
CALCCO41
CALCOC42
CALCCCA43
CALCCO44
CALCCOAS
CALLCC4S
CALCCO47?
CALCOO48
CALCCC4S
CALCCCSC
CALCOOS1
CALCCCS2
CALCCOS3
CALCCOS54
CALCCOS55
CALCCC5¢
CALCCOS7
CALCCOS58
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110

111

120
130

131

SUBROUTINE COEF1(NX,NUSIGF,CHI,NU,SIGFsSIGCySIGXPByCRyLRyXLyXR,
1 IPLyIPRoyDNSCATyUPSCAT,WCOEFWCOEFLyWCOEFR,REGFR)

IMPLICIT REAL*E (A-¥,C-17)

INTEGER BCL+BCRyCHANGE yDEL ¢ONSCAT s TAGX s TESTSyTHG s XEN,
1 UPSCAT +WPTy FUEL+GyGEOM,GPyGPLyGPR4yGDyGL ¢GL,GRP ,GPL,CLT,
2 PyPLyPR,PBy PRBENC 4 PT , PUNBAL , PUNFRS , R,REG,SOR,
3 SORCE » SORG 4 SCZ , STEADY , STEP , TAGC , TAGF , TAGT
REAL*8 IOCINE

REAL*8 LRyNUyNUSIGF,NX

COMMCN /A1/GRP,REGyPT,CL,GUyDEL,T+G,IDEL

CCOMMCN /A3/PUNBAL ,SORCE,GECM,NTAG,NUM2,PUNFRS

CCMMCN /AT/BETA(6),CECAY(6)4BETDCY(6),DECH(E)

DIMENSICN LR(REG)IPL(REG), IPR(REG)+PB(REG) ¢XL(REG) yXR{REG)
CIMENSICN REGFR(REG)yWCOEF(PT) WCOEFL (REG)ywCOEFR(REG)

DIMENSICN CHI(GRP)

DIMENSION DNSCATI(REG,GRP),UPSCAT(REG,GRP)

DIMENS ICN NU(GRP)

DIMENSICN NX(GRP)yNUSICGF(REG,GRP)

DIMENSICN SIGC(REGsCRP)ySIGF(REGyGRP)3SIGX(REGyGRP,CRP)
DIMENSICN DR(REG)

FLCAT({I)=CFLOAT(I)

DO 120 G=1,GRP

X=0.0

IF(DEL.EQ.0) GC TC 111
00 110 GP=1,DEL
X=X+BETA(GP)

CCNTINUE
NX(G)=CHI(G)*(1.C~X)
CCNT INUE

IF(DEL.EQ.0) GC TC 131
DC 130 K=1,0EL
BETCCY(K)=BETA(K)/CABS(DECAY(K))

DC 150 R=1,REG

CF1
CFl
CF1
CFl
CFl
CFl
CF1l
CFl1
CFl
CFl
CF1
CFl
CF1
CFl
CF1
CFl
CFl
CFl
CFl
CF1
CF1
CFl
CF1l
CF1
CFl
CFl1
CFl
CF1
CFl
CFl
CFl1
CF1
CF1
CFl
CF1
CFl
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CCo1
ccec2
CCC3
CCO4
C00S
CCCé¢
cco7
coos
CCCs
co1lo
co11
cC1l2
cC13
C01l4
CC15
CCle¢
coliv
co1s8
CCl9
ccac
Co21
€C22
ccz23
Co24
CC25
(C2¢
co27
cozs
€c29
CC30
€031
€C32
€C33
C034
€035
CC3¢



aNaNe]

140

150

160

181

190

182

CC 150 CG=1,GRP
NUSIGF{RyG)=NU(G)*SIGF(R,G)
SIGX(RyGeG)=SIGC(R,G)+SIGF({R,G)
X=0.0

DC 140 GP=1,GRP
X=X+SIGX{RyGP,4G)

SIGX(R3G9G)=X

CCNTINUE

CALCULATION OF SPATIAL INVARIANT IN REGICN R

N=1

DO 160 R=1,REG
X=PB(R)-N
DR{R)=LR(R) /X

N=PB(R)

CCNTINUE

NL=2

IF(REG.EQ.1) CR(2)=C.0
N=REG-1

IF(GEOM-1) 181,182,18¢6
CCNTINUE

REGION INTERFACE WEIGHTING FACTCORS, SLAB GECMETRY
DC 190 R=1yN

XL(R)=CR(R)/(CR{(R)+CR(R+1))
XR{R)I=CR(R+1)/{CR(R)+DR(R+1))

CCNTINUE

GO 70 191
CCNTINUE

REGICN INTERFACE WEIGHTING FACTCRS, CYLINCRICAL CECMERTY

RAC=LR(1)
DC 183 R=1,N

CFl
CF1
CFl
CF1
CFl
CFl
CF1
CFl1
CFl1
CFl
CF1
CF1
CFl1
CFl
CF1
CFl
CF1
CF1
CFl
CF1
CFl1
CFl
CF1
CFl
CF1
CFl
CFl
CFl1
CF1
CFl
CFl1
CFl
CFl1
CF1
CFl
CFl1
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co37
cc3s
C039
0C40
CC4l
€042
€043
C044
CC45
€040
CC47
C048
CC49
€050
CCs51
€052
C053
CC54
CC55
co56
C057
cos8
CCS9
C060
cosl
Coe2
C063
CCé4
CCes
Coe6é
0067
CCs8
CCesS
co70
cor1
cci2



8010
L0110
90190
s010
%010
€010
(442 &)
1212
0012
6600
850)
L63)
9602
5600
¥60)
€600
2602
163
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6800
8800
L300
9800
$800
%802
€800
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1822
0802
6L0)
8L02
LLID
9100
SL0J
%L0)

€L0d

1€l 39vd
14D
147
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142
14d
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142
14D
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14D
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140
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240
250
260
2170

280

290
3C0
310

320

330

340

350

360

370

CCNTINUE

I=C

DNSCAT (R,G)=1

IF (C-GRP) 280,270,270
UPSCAT(R,G)=0

GC TO 310

12=G+1

I1=0

0C 3C0 I=12,GRP

IF (SICX(RyGy1)) 3CC,3C0,2SC
I1=1

CCNTINUE
UPSCAT(R,G)=11
CCNTINUE

KK=0

DO 320 G=1,GRP
KK=MAXC{KKy CNSCAT(R,G))
IF(GRP.EC.1) GC TC 330
IF (KK.EC.O) CALL EXIT
CCNTINUE

IF (GECM-1) 34C,37C,4CO
DC 360 R=1,REG
PR=1PR(R)

PL=IPL(R)
WCCEFL(R)=DR{R)*0.5

DO 350 P=PL,PR
WCCEF(P)=CR(R)
WCCEFR(R)=DR(R)*C.5
REGFR(R)=LR{R)

CCNT INUE

GC TC 430

RAD=C.C

DO 390 R=1,REG
PR=IPR(R)

PL=IPLI(R)

WCOEFL (R)=DR(R)#*RAD

CFl
CFl
CFl
CF1
CFl
CFl
CF1
CFl1
CFl
CFl
CFl
CF1
CFl
CFl1
CF1
CF1
CF1
CFl
CFl1
CFl1
CFl1
CF1
CFl
CFl1
CFl
CFl
CFl
CFl1
CF1
CFl
CF1l
CF1
CFl
CF1l
CF1
CF1
PAGE 132

C1cCs9

Cli¢
111
Cl12
Cl13
0114
0115
Cllé
o117
0118
C1l1s
Cl2¢
0121
cl22
Cl23
Cl24
0125
Cl26
c127
o128
0129
cl3c
0131
C132
€133
Cl34
0135
Cl3¢
C137
0138
Cl39
Cl4C
0141
Cl42
Cl43
Clas



380

390

4CO

410

420
430

DC 380 P=PL.PR
RAD=RAC+CR(R)
WCCEF(P)=2.0%RAC*CR(R)
WCCEFR(R)=DR{R)*RALC
RAD=RAC+CR(R)
REGFR(R)=2,0%RAC*LR(R)-LR(R)*%2
GC TC 430

RAD=C0.C

DO 420 R=1,REG

PR=IPR(R)

PL=IPL(R)
WCCEFL(R)=2.0%CR(R)*RAC**2
DO 410 P=PL,PR
RAC=RAC+4CR{(R)
WCCEF(P)=4,0*%CR(R)*RAD**2
RAD=RALC+CR(R)

WCCEFR(P)=2 .0%CR{R)RAC*%2

REGFR(R)={RAD**3-(RAD-LR(R))*%23)%4,.0/3.C

CONTINUE
RETURN
ENC

CF1
CF1
CF1
CFl
CFl
CFl
CFl
CF1
CFl
CFl1
CFl
CFl1
CFl1
CFl
CFl
CFl
CFl1
CFl
CFl
CF1
CFl

PAGE 133

Cl4as
Cl46
Cl47
Clasg
Cl4a9
C150
Ccl51
€152
C153
0154
C155
Cl5¢
0157
Cl58
Cl59
0lé60
Cle1l
cLe2
Clé3
0164
Clés



[aNeaNel

[aNaNe]

110
120

130

SUBROUTINE COEF2(C,SIGT,CHANGE,PB,DR,LRyCM,CP)
IMPLICIT REAL*8 (A-K,0-2)

INTEGER BCLsBCR,CHANGECELyCNSCAT 9 TAGXsTESTS,yTHGoXEN,
UPSCATWPTy FUEL,Gy»GECM,GP,GPL,GPRyGDsGLyGLIGRPGPL,CLT,

1
2 PePLyPRyPBy PRBEND 4 PT , PUNBAL , PUNFRS
3 SCRCE 4 SCRG 4 SCZ 4 STEADY 4 STEP , TACGC

REAL*8 IODINE

REAL%*B LRyNUJNUSIGF,NX

INTEGER PFIRST,PLAST

COMMON /A1/GRP,REG,PT,GL,GUyDEL,THG, IDEL
COMMCN /A2/NUMJNCCMP,BCLyBCRyMTZ,NTZ, XEN,STEADY
COMMCN /A3/PUNBALSCRCE,GECM,NTAG,NUM2,PUNFRS
DIVENSICN PRB{REG)CR{REG),LR(REG)

CIMENSICON CM(PT,CGRP),CP(PT,GRP)

DINENSICN CHANGE(RECG)

DIMENSICN D(REG.+GRP)

DIMENSION SIGT(REG,GRP)

FLOAT(1)=CFLOAT({I)

DC 120 R=1,REG

IF (CHANGE(R).EC.0) GO 10 120

CC 110 G=1,GRP

CIR¢G)=1.0/1(3.C*SIGT{R,G))

CCNTINUE

CALCULATICN OF CIFFERENCE CCEFICIENTS — CP AND C¥
1F (GECM-1) 13C,17C,22C

SLAB GECMETRY

CCNTINUE

PFIRST=2

OC 160 R=1,REG

IF (CHANGE(R).EC.0) GO TO 160

NCN BOUNCARY PCINTS - SLAB

» R4REG.SCR,
v+ TAGF o TAGT

CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
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€001
cco2
cCcC3
€004
]
CCCé¢
€oo7
cGcs
cCccCs
CCl0
0011
colz2
Co13
C014
CQl5
CCl¢
col17
cole
CCls
ccao
co21
Co022
€023
0024
€025
€C2¢
co27
co028
€c29
cC30
€031
€032
cC33
€034
C035
CC3¢



OO

140

157

152
151

154
153

144

146

145

148

143

PLAST=PB(R)-1

DO 140 P=PFIRST,PLAST
DC 140 C=1,GRP
CM(PsG)=D(RyG)/CR(R)*%2
CP(PsG)=CM(PyG)

CCNT INUE

IF(R.EC.1) GO TC 144
IF(R.NE.REG) GC TC 143
IF{BCR.EQ.1) GC TC 151
CC 152 G=1,.GRP
CP(PT,4G)=0.C
CM(PT,C)=0.0

GC TC 160

DG 154 G=1,GRP
CP(PT,G)=C.0
CM(PT,C)=2%C(REC,C)/(DR(REG)**2)
GC TC 160

LEFT BCUNCARY

IF(BCL.EC.1) GC TC 145
D0 146 G=1,GRP
cP(1,G)1=0.

CM(1,G)=0.
IF(R.EC.REG) GC TC 157
GC TC 143

DC 148 G=1,GRP
CP(1,G)=2*D(1,C)/(CR(1)*%2)
CM(14G)=0.
IF(R.EC.REG) GC TC 157
GC TC 143

INTERFACE PCINTS SLAB GECM.

P=PB(R)

CF2

CF2
CF2
CF2
CfF2
Cr2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
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€037

co3e
CC3s
CC40
€041
€042
€043
CC44
CC45
C048
CCa7
CCs4e8
CC49
CCs50
CCs51
€052
C053
CC54
CC55
Cc5¢6
CCS57
ccs58
€059
cCé60
Ccel
€062
c063
CCé4
CCes
Co6é¢
cce
coes
CCé69
cc70
cc71
cc72



OGO

aNeXal

150
160

170

172
171

174
173

180

X={CR(R+1)+CR(R))*0.5

DG 150 G=1,GRP
CP(P+G)=D(R+1,G)/(CR{R+1)*X)
CM(P,G)=C(R+G)/(CR(R)*X)
CCNTINUE

PFIRST=PB(R)+1

GC TG 270

CYLINDICAL GEOMETRY

RAC=0.0

PFIRST=2

IF( CHANGE{1).EQ.C ) GO TO 173
IF(BCL.EQ.1) GC TO 171

DC 172 G=1,GRP

CM(1,6)=0.

cP(1,G)=0.

GC TC 173

DC 174 G=1,GRP

CM(1,G)=0.
CP{14G)=4*%D(14C)/(CR(1)*%2)
CCNTINUE

DO 210 R=1,REG

IF (CHANGE(R).EC.1) GO YO 180
RAC=RAC+LR(R)

GO TC 210

NCN BOUNCARY PCINTS - CYLINDER

PLAST=PB(R)-1

DC 190 P=PFIRST,PLAST
RAD=RAC+CR(R)
X=1.0/{DR(R)*%2)
Y=1.0/(2.0%RAC*CR(R))
DC 190 G=1,GRP
CM(P,G)=D(RyGI*(X-Y)

CF2

CF2
CF2
CF2
CF2
CF2
CF2
CFe
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
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cci13
CCi4
€075
CC16
ccn
col8
co79
cc8o
cosal
0082
cos83
co84
co8s
co8é
cos?
coss
co89
€C90
CCcs1
€092
€093
CCS4
€095
G096
cC3g1
cogs
099
clq0
0101
0102
0103
Cl04
C105
0106
Cclce7
c108



OO

aNeNe!

150

2C0

201

203

202

204
210

220

CP(PsGI=C(RsGI¥{X+Y)
CCNTINUE

BCUNCARY POINT - CYLINCER

IF(R.EC.REG) GO TG 201
P=PB(R)

RAD=RAC+CR({R)
RACP=RAD+0.5%0R(R)
RACM=RAC-0.5%CR(R)

X=RAD* (CR(R+1)+LCR{R)I*C.5

DC 200 G=1,GRP
CP{P,G)=C(R+1,G)*RACP/(DR(R+1)*X)
CM{P+sG)=C(RyG)*RACM/(DR(R)*X)
CCNTINLUE

GO 710 210

IF(BCR.EQ.1) CGC TC 202

DC 203 G=1,GRP

CM(PT,G)=0.0

CP(PT,C)=0.0

GC TC 210

RAD=RAC+DR(REG)
X=2/(DR(REG)I**2)*(1-DR{REG)/(2*RAD) )/ (1-DR(REG)/ (4*RAD))
DC 204 G=1,.GRP

CP(PT4G)=0
CM(PT,GC)=C(REG,G)*X
PFIRST=PB(R)+]1

GC TC 27¢C

SPHERICAL GEOMETRY

RAD=0.0

PFIRST=2

CC 260 R=1,REG

IF (CHANGE(R).EC.1) GC TC 230
RAC=RAC+LR{R)

CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
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clcC9

o110
0111
o112
o113
Oll4
0115
Cllé
o117
o118
cl19
ci2¢
c121
0122
c123
0124
c125
C12¢
0127
0128
cl129
0130
0131
c132
c133
0134
135
Cl3¢
0137
0138
cl39
Cl40
0141
0142
Cl43
0144



aNeNal

OO

230

241
240

250

251

253

252

GC TC 26C
NCN BOUNCARY PCINTS - SPHERE

PLAST=PB(R)-1

DO 240 P=PFIRST,PLAST
RAC=RAC+CR(R)
X=1.C/(DR(R)*%2)
Y=1+0/(RAD*DR(R))
X1=1/{1+.083333%{DR(R)/RAD)*%2)
DC 241 G=1,GRP
CM(P+GI=D(R,G)*(X-Y)*X1
CP{P,G)=C(R,G)*(X+Y)*X1]
CCNTINUE

IF(R.EC.REG) GC TC 251

BCUNCARY POINTS - SPHERE

P=PB(R)

RAC=RAC+CR(R)

X=RAC**2%* (DR(R)+CR{R+1))*0.5
RADP2=(RAD+C.5*CR(R) ) **2
RADM2=(RAD-0.5%CR{R))*%2

DC 250 G=1,GRP

CP(P+G)=D{R+1,G)*RACP2/(CR(R+1)%*X)

CM(PyG)=C(RyGIFRACM2/(CR{R)%*X)
CCNTINUE

GC 1C 260

IF{BCR.EQ.1) GC TO 252
B0 253 G=14GRP
CP{PT,C)=0.

CM(PT,G)=0.

GC TC 260
RAC=RAC+LCR{REG)
X1=CR{REG)}/RAD
X2={(CR(REG)/{2%RAC) ) **2

CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CfF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
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0146
0147
Cls4s8
Cl49
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0151
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0153
0154
€155
C156
0157
cls8
Cc159
0160
Clél
Cle2
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0164
0165
Cl66
0167
0168
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c170
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0173
0174
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0176
0177
c178
Ci17s
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254
260
2170

X3=(1-X14X2)/(1-C.5%X14X2)
X4=2%X3/(DRI{REG)*22)

DC 254 C=1,GRP
CP(PT4CG)=0.
CM({PT,G)=D(REG,C)*Xx4
PFIRST=PB(R)+1

CCNTINUE

RETURN

END

CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
CF2
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FUNCTICN CEN(NM,N,K,PSI,NUSIGF)

IMPLICIT REAL*8 (A-+,0-2)

INTEGER BCL,BCRyCHANGEDEL,DNSCAT,TAGX,TESTS,THG4XEN,

1 UPSCAT WPTy FUELyGyGECOM4GP+GPLyGPRyGLyCGLyGUsGRPsGPL,CLT,
2 PyPL,PR,PRy PRBENC , PT , PUNBAL , PUNFRS , R,REG,SOR,
3 SORCE 4, SCRG o SOZ 4 STEADY 4, STEP 4, TAGC , TAGF , TAGT
REAL*8 LRyNUyJNUSIGF,NX

CCMMCN /Al/GRPIREGsPTCLyGUDELTHG,ICEL

COMMON /AT7/BETA{6)CECAY{6),BETDCY(E&) ,DECH(6)

CIMENSICN PSI{(PT,GRP)

DIMENSICN NUSIGF(REG,GRP)

C THIS FUNCTICN CALCULATES THE PRECURSOR CCNCENTRATICN AT PCINT M,
C IN REGICN N, ANC GRCUP K AND TIME CT
T1=0.0

DC 110 I=1,GRP
110 T1=T1+NUSIGF{N,I)*PSI(M,I)
DEN=T1*BETDCY (K)
RETURN
ENC

BEN
DEN
CEN
CEN
CEN
CEN
CEN
DEN
CEN
CEN
DEN
DEN
CEN
DEN
CEN
CEN
CEN
CEN
CEN
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SUBRCUTINE DIRECTIPSI»SIGCySIGF,SICTySICXeNU9sSCoySCINSCHIZNCNP,
LFUEL o XABS ¢ XENCNo ICDINEJLRy IPLyIPRyPBy XLy XRyCRyWHZ yWZ o WP TyAX,
2NUSIGF CNSCATUPSCAT,REGFRyWCOEF ¢ WCOEFLyWCCEFR 4D CHANGE ,CV,(P,
3SCRySORGySRCEQ 4SRCEY 4 STPRNyRTAG TAGCy TAGFyTAGT 3 TAGXCCL+CCQsCFL,
4CFGyCTRLyCTRQeCXLCXQoyVoVINV,PSITCT PONREG s PCWCRCyPCWER,PSISTO,
SO0CCLICUsFFL1oFF2oTI14SIGCIN,SIGFINySIGTIN,SIGXIN,PSIB1,10, '
6WALGA,CPST,PSIBAR)

IMPLICIT REAL*8 {(A-F,0-2)

REAL*8 IODINE

REAL*8 LRyNUJNUSIGF,NX

INTEGER GF,GRPLUS

INTEGER RTAG

INTEGER BCLyBCRyCHANGE DEL yONSCAT y TAGX o TESTS, THG ¢ XEN,

1 UPSCAT,WPTy FUEL+C+GECM,CP,CPLyGPRyGLCoCLyCU,CRP,GPU,CLT,
2Py PLyPR+PByPRBENC,PT,PUNBAL yPUNFRS,R,REG,SCR,
3 SCRCE ¢+ SCRG ¢ SCZ  STEADY , STEP , TAGC , TAGF , TAGT

CCMMCN /A1/GRP,REGyPTHCL+GUsDELTHG,ICEL

COMMON /A2/NUM,NCCMP,BCLyBCRyMTZ,NTZ,XEN,STEACY

COMMON /A3/PUNBAL,SCRCE¢GECM,NTAGyNUM2,4PUNFRS

COMMCN /724/TIGHETL,TICHT2,TIGHT3

COMMON/AS/IN,CUT4NERR

COMMCN/AG/EPL+EP24EP33TSTINC,1EP4, IEPE

CCMMCN /AT/BETA(6),CECAY(6)+BETCCY(6),DECH(E)

CCMMCN /AB/GAMAX,CANMA]L

COMMCN /AS/POWTICT,POWBAR

COMMCN /B1/HyHP,TIME,TZ4ZERC,TZ0,T1IMZ

CCPMMCN /B2/NPRT4NZy»ISXySTEPyNZSAVE,PRBENLC, IPRN
COMMON /C2/GF,GRPLUS

CIMENSICON PSI(PT,GU)

DIMENSICN SIGC(REGsGRP)SICF(REGyCRP)SICT(REGyGRP),

1SIGX{REGyGRP,GRP)

CIMENS ION NU(GRP)

DIMENSICN SC(GRP, ICEL)

DIMENSICN SCIN(GRP,ICEL)

DIMENSICN CHI(GRP)

DIMENSICN NCMP{REG)

CIRTCCC1
CIRTCCO2
CIRTCCO3
DIRTCCC4
CIRTCOOS
CIRTCCO6
DIRTCCCT
CIRTCCOB8
CIRTOCCY
CIRTCC1O
CIRTCC11
CIRTCC12
CIRTCC13
CIRTCC1l4
CIRTCO15
CIRTCClé
CIRTCC1?
CIRTCC18
CIRTCO19
CIRTICC2C
CIRTCO21
CIRTCO22
CIRTCC23
DIRTCC24
CIRTCO25
CIRTCCZ26
CIRTCC27
CIRTCO28
CIRTCC29
CIRTCC3C
CIRTCC31
CIRTCO32
CIRTCC33
CIRTCC34
CIRTCO35
CIRTCC36
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DIMENSION
CINENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENS ICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSION
DIMENSICN
DIMENSICN
DIMENSICN
CIMENSICN
ICTRL(REGG
DIMENSION
CIMENSICN
DIMENS ICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
CIMENSICN
DIMENSICN
DIMENSION
DIMENSICN
DIMENSICN
DIMENSICN
CIMENSICN
DIMENSICN
DIMENSICN

FUEL{(REG)

XABS(REGyCGRP)

XENCN{REG)y ICCINE(REG)

LRIREG) s IPL(REG) s IPR(REG) +PBI{REG) ¢ XL(REG) 4XR{REG)
WHZ{PT)

WZ{PT)

WPT (NUM)

NX{GRP) NUSIGF{REG,GRP)

DNSCAT(REG,GRP)} ,UPSCAT{(REG,CGRP)

REGFR{REG) yWCOEF{PT) 4MCOEFL (REG) 4 WCOEFR(REG)
DI(REC,CGRP)

CHANCE{REG)

CM{PTLCRP)CPI{PT,GRP)
SOR{REG)ySORG(REGyGRP)ySRCEC(PTH,GRP) ySRCEL(PT,GRP)
STPRN(50)

RTAG(REG)
TAGCI{REGYyTAGF(REG)  TAGT(REG)  TAGX{REG)
CCLIREG+GRP) yCCQIREG,GRP) yCFLIREG,GRP) CFCIREG,GRP),
RP) yCTRCIREG,GRP ), CXLIREC),CXC{REC)

VIGRP)

VINV(CGRP)

PSIBAR{(REG,GRP)

PSITCT{(REG,GRP)

POWREG{REG)

PCHER{REG,GRP)

DR{REG)

POWORG(REG)

PSISTC{NUM)

DC(PT)DLI(PT),OU(PT)

FF1IPT)FF2(PT)

TIL(REG)

SIGCINIGRP) ySIGFIN(GRP)SIGTINI(GRP)
SIGXIN(GRPLUS,GRP)

PSIBLI{REC,GRP)

TC(GRP)

WALPT)GAL(PT),DPSI(PT)

CIRTCC37
CIRTCC38
CIRTCC3S
CIRTCC40
CIRTCO41
CIRTCQ42
CIRTCO43
CIRTCO44
CIRTCC4S
DIRTCO46
CIRTCC47
CIRTCO48
CIRYCC4S
CIRTCGS50
CIRTCCS1
CIRTC(C52
CIRTCOS3
CIRTCCS4
CDIRTCCSS
CIRTCOS6
CIRTCOS7
DIRTCCS8
DIRTCCS59
CIRTICC6O
DIRTCC61
CIRTCCE2
CIRTCO63
CIRTCCé4
CIRTCCES
CIRTCOE6
CIRTCC67
CIRTCCEE
CIRTCO69
CIRTCCTO
DIRTCC71
CIRTCO72
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3C

50

120

130

TIME=0.0

TIMZ=0.

T2=0.0

T20=0.0

STEP=0

NZ=1

NZSAVE=1

ZERC=1.0D-10

PRBEND=0

PCWBAR=0.0D0

DC 30 R=1,+REG

POWCRG(R)=0.0LCC

0O 50 P=1,PT

WZ2(P)=0.0

WHZ(P)=1.0

DO 5C G=1,GU

PSI(PyC)=1.0D0

CALL INPTA2(PSI+SIGFSIGC,SIGTySIGXsNUoSCySCINSCFIZVINV,V,
INCMPoFUEL ¢ XABS o XENONo IODINE yPB LR yWPT 4SIGCIN,SIGFIN,SIGTIN,SIGXIN)
CALL COEF1(NX NUSIGF,CHI yNU,SIGF,SIGCSIGXPB4CRyLRyXLyXR,
1 IPLyIPRDNSCAT,UPSCATWCOEF,WCOEFL,WCCEFR4REGFR)

DC 120 1I=1,REG

CHANGE(I)=1

CALL COEF2{USIGTsCHANGEPByORyLRyCM,CP)

CALL INPUTBISCR,SCRGySRCEQ,)SRCE14STPRN, IPLyIPR,RTAG,TAGX,
1TAGT s TAGF 4 TAGC yCXL,CXQyCTRLYyCTRGHCCLHZCCCHyCFLHCFQ)

CALL INECA(PSI MPT,PB,LRyDR,,VyNU,CHEI1,SDyNCMP,C,SIGC,SIGF,
1SIGX+ XENCN, ICDINE) ,

CALL INEDB(TAGXy TAGT s TAGC,TAGF,CXL ,CXC,CTRL,CTRC,CCL,CCC,
1CFL,CFCySORySORGySRCEO,SRCEL1,IPL,IPR)

IF (NERR.EQ.1) CALL EXIT

IF (STEADY.LT.1) GO 70O 130

CALL SETUP(PSIoyWPToNUyNUSIGF CMCP,SIGXyPBIPR,IPLyXLyXR,
1FUEL yNX s SCINyUPSCAT,ONSCAT,PSISTOLLCCHOLyCUyWA,GA)
CCNTINUE

CO 131 P=1,PT

CIRTCCT3
CIRTICC74
CIRTCO7S
CIRTCC76
DIRTCC?7
DIRTCO78
CIRTCO79
DIRTCCBC
DIRTCO81
CIRTOO082
CIRTCC83
DIRTCC84
CIRTCO8S
DIRTCC86
CIRTCO87
DIRTCOBS
CIRTCO89
DIRTCCSC
CIRTCOS1
CIRTCO092
DIRTCC93
DIRTCCS4
CIRTCOSS
CIRTCCY6
CIRTCCS?
CIRTCO98
CIRTCOSS
CIRTC1CC
CIRTC101
CIRT0102
DIRTCIC3
DIRTC104
CIRTO105
CIRTCILCé
CIRTC107
CIRTO108
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131

140

121
122
123

200

220

3CC

DPSI(P)=PSI(P,TKG)

CALL AVRAGE(PSI+PSIBAR,PSITCT,PONER yRCCEF s WCCEFL RCCEFR,
1REGFRy IPLyIPRySIGFPOWREGyPOWORG)

DC 140 I=1,REG

PONCRG({I)=POWREG(I)

IF(POWREG(I).EC.C.C00) GO TO 140

PCWREG(I)Y=PCWREG(I)/PCKTOT

CONTINUE

PCWBAR=POWTCT

IF(PCWTCT.NE.Q.CCO) PORTOT=1.0

WRITE(CUT,121)

WRITE{CUT122){(RyPOWREG(R)},R=1,REG)

WRITE(CUT,123)}PCHTOTY

FCRMAT{1HO, 10X, *REGCICN', 10X, *FRACTICNAL POWER',/)

FORMAT (13X, 12,12X9E14.17)

FORMAT (1HO» 10X *TCTAL NORMALIZED POWER = ',E14.7)

IF (STEADY.LT.1) GC TO 300

CALL UPCAT{TAGT s TAGXTAGC o TAGF,CHANGE yNUSICF,PSIBAR,LICCINE,
1XABS,XENCONy CTRLCTRQsCXLyCXQeCCLCCQ CFL,CFQySIGT,SIGX,SIGF,
2SIGC,PSIB1,NU,FUEL)

CALL COEF2(C,SIGT,CHANGE PB,yCRyLRyCM,CP)

GC TO 300

IF((DABS(TIME-TZ2)).GT.ZERO) GO TO 220

CALL INPUTBI{SCR, SORG s SRCEQsSRCE1,STPRNoIPL,IPR,RTAG,TAGX,
ITAGT s TAGF s TAGCCXL CXQoCTRL,CTRGyCCLyCCQ4CFL,CFQ)

CALL INECB(TAGXy TAGT oy TAGCs TAGF+CXL+CXCyCTRL,CTRC,CCL+CCQ,y
1CFL,yCFCySCRySCRGySRCEO4SRCEL1, IPL, IPR)

CALL UPDAT(TAGT TAGX,y TAGCyTAGF CHANGE yNUSIGF ,PSTRAR,ICCINE,

1XABS ¢ XENCNy CTRL,CTRQCXLCXQsCCLCCQ+CFL.CFQ,SICT,,SIGX,SIGF,
2SIGC+PSIB1,NULFUEL)

CALL COEF2(0,SIGT,CHANGE yPB+CRyLRyC¥,CP)
IF (NERR.EQ.1) CALL EXIT
CALL CALC(PSI ¢WHZyWZsNXyNUSIGFySICXySCoySCINySTPRANSFLELIWPT,

1XLyXR,yPBy IPL, IPR,VINV,UPSCAT,DNSCAT,SORGy»SCRySRCEC,SRCE1,CP,CM,
2FF14FF2,711,DU,CL,CC,TDyWA,GA,DPSI)
CALL AVRAGE(PSIFSIBARyPSITCTyPCWERyWCCEFyWCCEFL hCCEFR,

CIRTCLCS
CIRTO110
CIRTC111
CIRTC112
CIRTO113
CIRTO114
CIRTC115
CIRTO116
CIRTO117
CIRTC118
CIRTC119
CIRTC120
CIRTC121
CIRTC122
CIRTO123
CIRTCl24
CIRTC125
CIRTC126
CIRTC127
CIRIC128
CIRTC129
CIRTC130
CIRTC131
CIRTC132
CIRTC133
CIRTC134
CIRTC13S
CIRTC136
CIRTC137
CIRTC138
CIRTC139
CIRTC140
CIRTC141
CIRTC142
CIRTO143
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1REGFRy IPLy IPRySICGF,POWREG,POWCORG) CIRTC145

CALL TEST{STPRN,PSI,PSITOT,POWREGsWPTyWZyWHZ) CIRTCl46
IF (PRBENC.NE.1) GC TC 200 CIRTC141
IF(PUNFRS.EQ.1) CALL PUN(PSIoNUySIGF,SIGC,SIGT,SIGXyXENCN,ICCINE) CIRTO148
RETURN CIRTC14S
END CIRTC1SC
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110
120

130

140
160

170
180

190
2C0

SUBRCUTINE EQPREC(PSI,FUEL,NUSIGF,IPL,yIPRyXL,XR)

IMPLICIT REAL*8 (A-K,0-2)

INTEGER BCLyBCRoyCHANGE ,DEL yCNSCAT,TAGX,TESTS,THG sXEN,

1 UPSCATyWPTy FUELGoGEOM,,GPyGPLyGPRyGDyGL yGU+GRP GPLHCLT,
2 PyPLyPR,PR, PRBENC 4 PT , PUNBAL , PUNFRS , R,REG,SOR,
3 SORCE ¢ SCORG o SCZ + STEADY , STEP , TAGC , TAGF , TAGT
REAL*8 LRyNUyNUSIGF4NX

CCVMMCN /A1/GRP4REG+PTGLyGUDEL,THG,ICEL

DIMENSION PSI{PT,GU)

DIMENSICN IPL{REG), IPR{(REG) XLI{REG) +XR{REG)

DIFMENSICN FUEL(REG)

DIMENSION NUSIGFIREG,GRP) :

THIS RCUTINE CALCULATES THE EQUILIBRIUM PRECURSCR CCNCENTRATICNS
DC 110 G=GL,GU

DC 110 P=1,PT

PSI(P,G)=0.0

DC 190 R=1,REG

IF (FUEL{R)) 19C,19C,130

PL=IPL(R)

IF (R.EC.1) PL=1

PR=IPR(R)

IF {(R.EQ.REG) PR=PT

DC 180 G=GL,GU

JG=G-GRP

DC 140 P=PL,PR

PSI(P’G)=DEN(PvR’JG'pSI'NUS[GF)

CCNTINUE

M=pL-1

IF{R.NE.1) PSI{M,G)=PSI(MyGI+CEN{MsR,JIGHyPSIyNUSIGF)*XR(R-1)
M=PR+1

IF{R.NELREG) PSI{M,G)=PSI(M,G)+CEN(M,RoyJCHPSTyNUSIGFIXXL(R)
CONTINUE

CCNTINUE

CCNTINLUE

RETURN

END

ECPCCCOL
ECPCCCO2
ECPCCOO03
ECPCCCO4
EQCPCCCCS
ECPCCCO6
ECpCCCCT
ECPCCCCS
ECPCTCO9
ECPCCO10
ECPCCCLL
ECPCCO12
ECPCCO13
ECPCCO14
ECPCCC1S
ECPCCO16
ECPCCOL7
ECPCCC18
eCpPcCc19
ECPCCC2¢C
gECpPCCC21
ECPCCO22
ECPCCO23
ECPCCO24
EQCPCCO25
ECPCCO26
ECPCCO27
EQpPCCC28
ECPCCO29
ECPCCC30
ECPCCC31
ECPCCO32
ECPCCO33
ECPCCC34
ECPCCO35
ECPCCO36
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11C

120
130
140

150
160

170
180

220

1
2
3

SUBRCUTINE ERR(SUB,TYPE,N1,N2)
INTEGER SUB,TYPE

INTEGER BCL+yBCRoyCHANGEDEL+CNSCAT s TAGXTESTSy»THG o XEN,

UPSCAT 4WPTy FUEL+GoGECM,GPyCPLyGPRyGCs»CLCUyCRP4GPU,CUT,
P,PL,PR,PB, PRBEND , PT , PUNBAL

SCRCE » SORG 5 SCZ » STEADY ,
COMMCN/AS/IN,CUT4NERR
NERR=1
GC 7O (110,150,170}, TYPE
WRITE(CUT+120)
FCRMAT ({2SHOERRCR FOUND IN SuB INPUT)
WRITE (0OUT,140) N1,4N2
FORMAT {(7HOCARC ,13,9F WORD ,13)
GC TC 220
WRITE (CQUT,160) N1
FCRMAT (15HQ0 PTOMAXPT, PT=,416)
GC TC 220
WRITE (OUT,180) N1,N2
FORMAT (23HOERROR IN SIGX INPUT G=,13,4H
GC TC 220 ’
RETURN

END

STEP

I=13)

TAGC

s TAGF

» PUNFRS ., R,REGySCR,

¢+ TAGT

ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
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SUBROUTINE FEDBKX(PSIBAR,SIGF,XABS,XENON,ICCINE,PSIB1l,FUEL) FCBKCOO1

OO0

IMPLICIT REAL*8 (A-H,0-1) FCBKCQO2
INTEGER BCLyBCR,yCHANGE yDEL +CNSCAT s TAGXs TESTS»THG4XEN, FCBKCCO3
1 UPSCAT,WPT, FUEL,G,GEQOM,GP,yGPLyGPRyGCyGL4GU,yCRP,GPU,CUT, FCBKCOO4
2 PsPL,PR,PB, PRBEND , PT , PUNBAL 4 PUNFRS , R4REG,SCR, FCBKCOOS
3 SCRCE 4 SCRG o SCZ , STEADY 4 STEP , TAGC o TAGF , VTAGT FCBKCCCé
REAL*8 ICDINE FCBKCCO?
REAL#*8 LRyNUyNUSIGF¢NX FCBKCOO8
REAL LAMCAI.LAMCAX FCBKCCCS
COMMCN /A1/GRP.REGyPT9CLyGU+DEL»THG, IDEL FCBKCC1C
COMMCON /AB/GAMAX,GAMAIL FCBKCO11
COMMCN /Bl/H+HPsTIME,TZ4ZERC,T20,TIMZ FCBKOO12
DIMENSICN PSIBAR(REGyGRP) FCBKCC13
DIMENSICN PSIB1{REG,GRP) FCBKCO1l4
CIMENSICN XENCN(REG), ICDINE(REG) FOCBKCO15
DIVENSICN XABS{REG,CRP) FOBKCC16
DIMENSICN FUEL (REG) FOBKCO17
DIMENSICN SIGF(REG,GRP) FCBxCO18
EXP{X)=CEXP{X) FCBKCCL19
FLCAT({I)=DFLCOAT(I) FCBKCC2C
DATA LAMDAI, LAMCAX / 2.874E-5y 2.C93E-5/ FCBKCO21
FOBKCO22

THIS RCUTINE CALCULATES THE FEECBACK,BY REGICNS,FOR XENCN FDBKCC23
FDBKCO24

CALCULATION OF VOLUME WEIGHTED,REGION AVERAGED FLUX FCBKCO25
FCBKCO26

DC 130 R=1,REG FOBKCO027
IF(FUEL(R).EQ.C) €0 TO 13C FCBKCO028
SBAR=0.0 FCBKCO29
ALPHAX=LAMDAX FCBKCC30
b0 120 G=1,GRP FCBKCO31
SBAR=SBAR+SIGF{RyG)*(PSIBL(RyG)+PSIBAR(R+G))*C.5 FCBKCO32
ALPHAX=ALPHAX+XABS({RsG)*PSIBAR(RyG) FCBKCC33
CONTINUE FCBKCO34
Z1=ALPHAX-LAMCAI FCBKCO35
22={GANAX+GAMAT)/ALPHAX FCBKCC3¢
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Yl=(-LAMDAI )*H

X1=0.0

Y2=(-ALPHAX ) *H

X2=0.0

IF (Y2.6GT.(-88.0)) X2=gXP(Y2)

ICDINE(R)=X1*ICDINE(R)+({1.0-X1)/LAMDAI)*GAMAI*SBAR

XENCN(R)=X2#XENCN(R)+ ({X1-X2)/Z1)*{LAMDAI*ICDINE(R)-GANMAI*SBAR)+Z2
1%{1.0-X2)*SBAR
130 CCNTINUE
D0 110 R=1,REG
DO 110 G=1,GRP
110 PSIB1(RyG)I=PSIBAR(R,G)
RETURN
ENC

FCBKCO37
FCBKCO38
FCBKCO39
FCBKO04O0
FOBKCO41
FCBKCO042
FCBKCO43
FCBKCO44
FCBKCO45
FCBKCO46
FCBKCO047?
FOBKC048
FCBKCC49
FDBKCC50
FOBKCCS1
FOBKCOS52
FCBKCO53
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211

218

SUBRCUTINE FREQ(PSTyWHZ WZ,FF1,FF2,STPRN,wPT,DPSI,PB)

IMPLICIT REAL*8 (A-KH,0-1)

INTEGER BCLyBCRyCHANGEyCELyCNSCAT ,TAGXyTESTSyTHG,XEN,
1 UPSCATWPTy FUELsGsGEOM,GPyGPL yGPRHGDyGL yGLGRP,H,GPU,CUT,
2 PyPLyPR,PBy PRBENDC , PT , PUNBAL , PUNFRS , R,L,REG,SOR,
3 SCRCE 4 SCRG o SCZ 4 STEACY 4 STEP 4 TAGC » TAGF , TAGT

REAL*8 LRyNUsNUSIGFNX

COMMCN /A1/CGRPJREGyPToGLyGU,DEL,THG,IDEL

CONMEN /A2/NUVGJNCCNPBCLyBCRyMTZyNTZ,H, XEN,STEACY

COMMON /A3/PUNBAL ,SORCE,GECM,NTAG,NUM2,PUNFRS

COMMCN/AG/EPLyEP2+EPILTSTINC,IEPG4,IEPE

CCFMMCN /Bl/HoHP,TIME,T2,ZERC,TZ0,T1IMZ

COMMCN /B2/NPRT4NZ,ISXoSTEP,NZSAVE,PRBENLC IPRN

DIMENSICN PSI(PT,GU)

DIMENSICN DPSI(PT)

DIMENSICN FFL(PT)

OIMENSICON FF2(PT)

CIMENSICN PB(REG)

DIMENSICN WZ(PT)

DIMENSION WHZ(PT)

DIMENSICN WPT(NUM)

DIMENSICN STPRN(S5Q)

1SY=0

IF(IEP4.EQ.1) GC TO 1311

PL=1

IF{BCL.EC.O) PL=2

PR= PB{REG)-1

IF{BCR.EC.0) GC TC 2717

PR=PB(REG)

DO 278 P=PL,PR

WHZ(P)=PSTI{P,TFECG)/DPSI(P)

DPSI(P)=wZ{P)

WZ{P)=(CLOG(WHZ(P)))/H

CCNTINUE :

IF(BCL.EC.O0) WKEZ{1)=1.0C

IF{BCR.EC.0) WKZ{FT)=1.0

FRECCOO1
FRECCCO2
FRECCCC3
FRECCOO4
FRECCCOS
FRECCCOE
FRECCCO?
FRECCCOB
FRE<CCCS
FRECCC1Q
FRECCO11
FRECCC12
FRECCO13
FRECCO14
FRECCCLS
FRECCC1¢
FRECCO17
FRECCCLE
FRECCC1S
FRECCC20
FRECCO21
FRECCC22
FRECCO023
FRECCC24
FRECCC2S
FRECCC2¢
FRECCO27
FRECCO28
FRECCC29
FRECCC3C
FRECCO31
FRECCC32
FRECCC33
FRECCC34
FRECCC35
FRECCO36
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311

3CC

3C3

3C5

CCNTINUE
H=HP

TIMEP=TIME+H
IF((TZ-TIMEP) .CT.ZERO) GO TO 1
H =TZ2-TIME

I1Sy=1
CCNTINUE

IF{NUM2.EC.0) €EC TC 2

TIMEP=TIME+H

IF((STPRNINPRT)-TIMEP).GT.ZERCO) GC TO 2

ISy=1

H =STPRN{(NPRT)-TINME

CONTINUE

IF(ISY.EC.1) €C TO 397
IF(IEPE.EC.1) CGC TO 401

Tl=wZ(2)
T2=WZ(2)
PL=3
PR=PT-1

CC 3C0 P=PL,PR

IF(WZ(P).CT.T1) T1=KWZ(P)

IF(WZ(P).LT.T2)

CONTINUE
T4=T1%F
TS=T2%k

IF(T1.NE.O.C.ANC.T2.NE.0.C) GC

ES=EP2

GC TC 310

T2=WZ(P)

IF(Tl.€CT.0.0) €C TC 305

73=1.0-T1/72
IF(T3.EC.0.0
ES=EP2/T3
GG 10 310
T3=1.0-T2/T71
IF(T73.EC.C.0
ES=EP2/73

) T3=0.00100

) T3=0.001D0

T0 303

FRECCO37

FRECCGC3s8
FRECCO39
FRECCO40
FRECCO41
FRECCO42
FRECCO43
FRECCO44
FRECCTO04S
FRECCO46
FRECCO47
FRECCO48
FRECCO4S
FRECCCSO
FRECCGCS1
FRECCC52
FRECCO53
FRECCOS54
FRECCOSS
FRECCO56
FRECCOS7
FRECCCS8
FRECCO59
FRECCO60
FRECCCeL
FREQCO62
FRECCO63
FRECCO64
FREQCCES
FRECCO66
FRECCC67
FRECCCe8
FRECCO69
FRECCCTO
FRECCO71
FRECCO72
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310

318

321
323
315

336
340

364

360

370

401

397
368

T3=C.0
DC 315 N=1,NUM
P=WPT(N)
T1=WZ{P)
T2=CPSI1{P)
T8=T71
T9=T2
IF(T1.NE.C.0.ANC.T2.NE.0.0) GC TO 219
ET=EP1
GC TC 339
IF(DABS(T1).GT.CABS(T2)) GC TC 321
T2=1.0-T1/72 '
GC TO 323
12=1.0-T2/T1
IF{T2.GT.T3) T13=72
CONTINUE
ET=EP1/73
CCNTINLE
EX=CMINL1(ES,ET)
EX=CMAX1(EX,EP1)
T6=CMAX1(CABS(T4),CABS(TS5))
IF{T6.CT.EX) GC TO 370
T1=2.0%T6
IF(T1.LT.EX) GC TC 360
HP=H
GC TC 398
HP=H¥TSTINC
GC TC 398
IF(T6.LT.EP3) CC TO 394
TT7T=CMAX1(EX,EP3)
H=T7T*H/Té6
HP=H
CCNTINUE
CCONTINUE
DA 30 P=1,PT »
IF(CABS(WNZ(P)*F).LT.1.00-5) GC TO 1C

FRECCO73
FRECCCT74
FRECCOTS
FRECCCT¢
FRECCC1?
FRECCO78
FRECCO79
FRECCC8C
FRESCOB1
FRECQO82
FRECCOE3
FRECCOB4
FRECCO8S
FRECCO8¢
FRECCOET
FRECCO8S
FRECCCS8S
FREGCCSC
FRECCOS1
FRECCC92
FRECCCS3
FRECCO94
FRECCO9S
FRECCCSE
FRECCO97
FRECCO98
FRECCCI9
FRECCICC
FRECOLOL
FRECCIC2
FRECC1C3
FRECC104
FRECCICS
FRECC1ICE
FRECC107
FRECC1C8
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10

30

7G6C
602

WHZ{(P)=CEXP{WZ(P)*H)
FFL(IP)=(WHZ(P)-1.C)/WZ(P)
FF2(P)=FF1{(P)/WH2(P)

GC TC 30

FF1(P)=k

FF2(P)=H

WZ{P)=C.C0O

WHZ(P)=1.0D0C
CCNTINUE

DO 7C0 P=1,°PT
DPSI(P)=PSI(P,TKG)
RETURN ’
END

FRECC1CY
FRECC110
FRECC111
FRECO112
FRECOL113
FRECC114
FRECC11S
FRE(C116
FRECC117
FRECC11€
FRECOL1S
FRECC120
FRECC121
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SUBRCUTINE INECA(PSIsWPToPEBsLRyCRyVyNU,CHI,SCyNCMPLC+SIGC+SIGF,
1SIGX+XENCN, IOCCINE)

IMPLICIT REAL*8 (A-F,0-2)

INTEGER BCL¢BCRyCHANGE yDEL+ONSCAT ¢ TAGXsTESTS»THG o XEN,

1

2

3
INTEGER

UPSCAT WPTy FUELyGoGECM,GP,GPL4yGPR4yGCyCLyGUyCRP,GPU,CLT,
PoPL,PR,PBy, PRBEND , PT , PUNBAL , PUNFRS , RyREGySCRy
SCRCE y SCRG 4 SCZ o STEADY s STEP 4 TAGC , TAGF , TAGT

RBCNC

REAL*8 ICODINE

REAL#*B LRyNUJNUSIGF,NX

COVMMCN /A1/GRPLREGPT,CLyGUDELTEG,ICEL

COMMON /A2/NUM NCCMP,BCL,BCRyMTZ,NTZ,XEN,STEALCY
COMMCN /A3/PUNBRAL SCRCEGECMyNTAG,NUM2,PUNFRS
CCMMCN/AS/IN,CUTHNERR

COMMON /AB/GAMAX,GAMAIL

CIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSION
DIMENS ICN
DIMENSICN
DIMENSION
DIMENSICN
DIMENSICN

DATA NCTELl/4H v4H

PSI(PT,GU)

XENCN(REG), ICDINE({REG)

VIGRF)

PB(REG)+CR{REG)yLR(REG)

CHI{CGRP)

DIRECG,GRP)

NCMP{REG)

SC{GRP,ICEL)

WPT (NUM)

NU(GRP)

SIGC(REG,GRP)ySIGF(REGyGRP) ySIGX(REG,GRP,GRP)
NCTE1(9),NOTE2(2),NCTE3{6)

24HSLAB4H CYL,4HINCR,4HICAL,

14H Sy4HPHER,4HICAL/
DATA NCTE4/4H 1=/
DATA NCTE2/4H NC ,4F YES/

CATA NCTE3/4HZERC,4HK v 4k

+4HSYMM, 4HETRY y 4H /

DATA NCTES/4H GP=/

CALL TITLE (2)
WRITE (6,300) GRP,LCEL,REG,NCOMP

IECACCCl
IECACCC2
IECACCO3
TEDACCCA4
IECACCCS
IECACCO6
TECACCCT
IECACCCE
IECACCCS
IECACCIC
IECACC11
IECACC12
TECACC13
IECACC14
IECACO1S
IECACO16
TECACCL?
IECACC18
TECACC1S
IECacCc2C
IECACCZ2]
TECACO22
IECACC23
IECACC24
IECACQ25
TECACC26
IECACC27
IECACC28
IECACO29
TIECACC3C
IECACO31
IECACO32
1EDACC33
TECACC34
IECACO3S
IECACC36
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(e NaNe)

110

120

130

140

150

160

NG=GEOM*3+]
LBONC=143%BCL

RBONC=143%BCR

NPUN=14+PUNFRS

NBAL=1+PUNBAL

WRITE (64310) NCTEL(NG)4NOTEL(NG+1),NCTEL1(NG+2),NCTE2(LBOND),
INCTE3(LBOND+1) ,NCTE3{LBOND+2),NOTE3{(RBONC),NOTE3 (RBCNC+1),
2NOTE3(RBOND+2) ,NOTE2(NPUN) ,NOTE2(NBAL)

WRITE {64320) (WPTIN),N=1,NUM)

WRITE (6,330) TEC

WRITE (6,340)

N1=1

DC 110 R=1,REG

WRITE (64350) RyN1,PB(R)

N1=PB(R)

WRITE (6,360)

WRITE {(&,370) ( RLLR(R),DRI(R) ,R=1,REG)

WRITE (6,290)

IF (DEL) 120,12C,130

WRITE (6,380}

GO TC 150

WRITE (6,390) ( NCTE4,1 ,I=1,CEL)

DC 140 G=1,GRP

WRITE (6,400) G,(SC{G,GP),GP=1,DEL)

CCNTINUE

WRITE (6,290)

WRITE (6,410)

WRITE (6,420) ( G,V(G)4NU(G),CHI(G) »G=1,GRP)

WRITE (6,290)

CRCOSS SECTICNS BY CCMPCSITICN CRDER

N=1

DC 200 R=1,REG

IF (NCMP{R).NE.N) GC TC 20C
WRITE (6443C) N

TECACC37
IECACC38
T1EDACC39
IECACC40
TECACO4L
TEDACQ42
IECACO43
TECACO44
IECACCAS
TEDACCA4E
IECACO47
IEDACC4B
TECACC4S
TECACCS0
TECACCS1
IEDACCS2
IEDACOS53
IECACCS4
TECACCSS
IECACO56
IECACOS7
IECACOSS
1ECACCSS
TECACC60
IECACCSL
TEDACCE2
IEDACO63
1ECACO64
IEDACCES
IECACOEE
T1ECACQ67
IECACO68
ITECACCES
IECACCT0
IECACCT1
TEDACCT2
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170

180

160

2C0

210

220

230

240

WRITE (64440) ( GsC(Rs»G)+SIGCIR4G)ySIGF(R4G)

WRITE (6,290)

WRITE {6,450)

L1=1

L2=GRP

L3=GRP

IF (L2.LE.9) GC TO 180

L2=L2-9

L3=L1+8

WRITE (6+460) ( NCTES,G ,G=L1,L3)
DC 190 GP=1,GRP

WRITE (64520) GP,(SIGX(RyGP+G)yC=L1,yL3)
IF (L3.EQ.GRP) GO TC 210

Ll=L3+1

GC TC 17¢C

CCNTINUE

CALL ERR (3404C,40C)

IF {N.EC.NCCMP]) GC TO 220
N=N+1

GO TC 160

CCNTINUE

WRITE (6,290)

WRITE (6,47C)

WRITE (6,480) ( R,NCMP(R) yR=1,REG)
WRITE (64+29C)

IF (XEN.NE.C) GC 71O 230
WRITE (6,490)

GC TC 240

CCNTINUE

WRITE (6,500)

WRITE (64510) ( R4XENCNI(R),ICCINE(R),GAMAX,CAMAIL

CONTINUE

WRITE (6,290}

N1=1

IF (STEACY.GT.C) N1=2

2G=14+GRP)

*R=1,REG)

[ECACQ73

1ECACCT4
IECACOTS5
TECACC?é6
IECACCT?
IECACO78
TECACO79
IECACCS8C
TECACCS]
IECACCB2
TIECACCSE3
IECACO84
IEDACOS8S
TECACO86
IECACCE?
1ECACO88
IECACO89
IEBACCSC
IECACCS1
IECACO92
T1ECACQ93
IECACCS4
IECACO9S
IEDACQ9¢
1EDACCST
I1EDACOSS
IECACO99
IECACLCC
1EDAC1C1
IECAQ102
IECAC1C3
IECACLC4
1EDAQ105
IEDACL1O6
IECAC1C?
IEDAQLO8
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C
C

WRITE (64530) NCTE2(N1)

IF (STEADY.EQ.2) GC TC 280
WRITE (6,4540)

DC 250 G=14,CRP

25C WRITE (64550) (PyPSI(P4G)oP=1,PT)

IF (STEACY.EQ.C) GO TO 260
WRITE (6,4560)
GC 7C 280
260 WRITE (64570)
LC 270 G=GL,GU

270 WRITE {(6+550) {(PoPSI(P+G)yP=1,PT)

280 CCNTINLE

250 FCRMAT (1HO)

300 FORMAT (1HO/25X,18H#**%x INPUTY EDIV #*%%//3X,12,16H NEULTRCN GRCUP(S)
ly93Xy12,19H DELAYED GRCGUPI(S) ++3X,125,12H REGICONI{S) 4+3X,12415H CCW¥V
2POSITICN(S) /)

310 FCRMAT(2Xs3A4,4,11t CEOMETRY ,93X,14HLEFT BOUNCARY ,32A4,3X, 1SHRIGHT
1 BCUNDARY ,3A4//2%X,45HIS THERE TO BE END OF PRCBLEM PUNCHEL CUTPUT
2 vA4,3X41H,/43H0ARE THE STEADY STATE FLUXES TC BE PUNCKFED ,A4,2X)

320 FCRMAT (38HOTEST PCINTS FCR FRECUENCY CALCULATION.3Xo1515/7(48X,4151
15))

330 FORMAT (BHOGRCUP L, 13,61H IS SPECIFIED AS THE TEST GROLP FCR THE F
I1REQUENCY CALCULATICN/)

340 FORMAT (1HO/33H RECGION
1 LEFT RIGHT)

350 FCRMAT (4X,13,8X,13,4X,13)

360 FORMAT (1HO/4X,6HREGION,4X,6HLENGTH4X,12HMESH SPACING/4X,6HENUMBER
1y5Xy4H{CM),S9X,4EICH))

370 FORMAT (5X9I3,4XsF10.494X,F8.4)

380 FCRMAT (19HO NC CELAYEC GRCUPS)

390 FORMAT (S59HCFRACTICNAL YIELD FRON DELAYED GRCUP I INTC NELTRCN GRC
1UP G/2XsSHEGROUP+3Xy10{3XsA4,12,1X))

4C0 FORMAT (3X,13,4X910(2XF8.5))

410 FORMAT (4X,5HGRCUP»5X 4 15SHAVERAGE NEUTRON,6X 3 12HNEUTRCNS PER,EX,THF

MESH PCINT BOUNCARIES/26F NUMBER

IECACLCY

IECACL1C
TECACL11
IECACI12
1EDACL13
IECACL14
T1ECAOQL115
T1ECACLLE
IEDACILT
IECACLLS
IECAC11S
IECAC12C
1ECAC121
TECAC122
IECAC123
IECAQL124
TECACL125
TIECACL2¢
TEDAOL27
1ECAQ128
TECACL2S
IECAC13C
TIECAC131
IECAC132
TECAC133
IECACL134
IECAQ135
TIECAC136
1ECACL137
TECAC138
TECAC139
IEDAC140
IECACL4]
IECAC142
IECAC143
1ECACL44
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1ISSICN/4X6HNUMBER4X ) 14HSPEEC (CM/SEC) 48X, THEFISSICN,11X4SHYIELD)

420 FORMAT (5XyI3,€6X9EL12.697X9EL12.695X9EL12.6€)

430 FORMAT (14HOCCMPCSITICON +12/6XySHGROLPy4XySHOIFFUSICN+€X43CHGRCLP
1 DEPENCENT CRCSS SECTICNS/6X,19HNUMBER CCEFFICIENT,€X,SH(CAPTURE)
294X GHIFISSION))

440 FORMAT (TX9I394X9E12.692X9EL12.692X9E12.6€)

450 FORMAT (7XySTHSCATTERING MATRIX GP INTO G (THE TCTAL REMCVAL IS
1COMPUTEC AND STCREC AS THE CIAGONAL ELEMENTS))

460 FCRMAT {(4H (G)91Xs9(6XsA4,12))

470 FCRMAT (34HOCCMPCSITION ASSIGNMENT TO REGIONS/Z22H REGION CCMPCS
1LITICN)

480 FORMAT (5X,12,8X,12)

490 FCRMAT (43HONC XENCN BUILDUP CONSIDERD IN THIS PROBLEM)

5C0 FCRMAT (7HOREGICN,7Xy14HCONCENTRATICNS,1CX,13KFISSICN YIELC/TH NUM
1BERy 4X 9 SHXENON8X o 6HIODINE s 71Xy SHXENCN,8X, 6HICCINE)

510 FORMAT (3X,12,1Xy4({3X,E10.5))

520 FCRMAY (2X,12,3%X,9E12.6)

530 FORMAT (4BHOARE STEADY STATE CONDITIONS TO BE CALCULATELC ? ,A4)

540 FORMAT (24HOINPUT FLUX DISTRIBUTICN)

550 FCRMAT ((2X46(1H(,13,2FK) ,1PE12.6)))

560 FCRMAT (S2HOTHE INITIAL PRECURSOR CONCENTRATIONS ARE CALCULATEC FR
10M THE STEADY STATE FLUX DISTRIBUTICN)

570 FORMAT (60HOTHE INITIAL PRECURSOR CONCENTRATIONS ARE READ IN FRCHM
1CARDS)

RETURN
END

1EDACL4S
[ECAQL4S
IECACL4T
IECACL48
TECACL4S
TECAQC150
IECACLSL
TECAC152
1EC£0153
IECAC1S4
IECAC15S
IEDAQ156
TIECAC157
IECAC158
TECAC159
IECAC160
IECACLEL
IEDAC1é€2
IECAO163
IEDACL64
IECAC165
IECACL166
IEDAC167
IEDAC1e8®
TECAC169
TECAC17C
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110

SUBRCUTINE INECBI(TAGX,TAGT,TAGC,TAGF,CXL,CXCyCTRLLCTRG,CCL,CCQy
1CFLyCFCySOR+SORGySRCEOySRCEL,IPLyIPR)
IMPLICIT REAL*E (A-H,0-2)
INTEGER BCL +BCRyCHANGE ¢DEL+CNSCAT,TAGX o TESTSsTHGXEN,
UPSCATWPT, FUEL+GyGECM,GP,GPLGPRyGCHCL,CU,CRP4GPU,LCUT,

1
2 P+PLsPRyPBy PRBEND » PT , PUNBAL 4 PUNFRS o R4REG,SCR,
3

SCRCE o SCRG o SCZ , STEADY 4 STEP 4 TAGC , TAGF , TACT
REAL*8 IODINE :

REAL*8 LRyNUyNUSICF,NX

CONMCN /A1/GRPLREG)PT,GL+GU,DELTHG, IDEL

CCMMCN /A3/PUNBAL ,SORCE,GECM,NTAG,NUM2,PUNFRS
CCMMCN/AS/IN,QUT,NERR

CONMCN/AG/EPLEP2,EP3, TSTINC, IEP4,IEPS

CCOMMCN /Bl/HsHPyTIMEZT24ZERC,T20,TIM2

COMMON /B2/NPRT o NZ,ISXoSTEP,NZSAVE,PRBEND,IPRN

L 2R 20 B 2R I B BN BN B BB U B IR R AL I B AR BECBE IR BN BB B BN B B B IR R IR BN B R B K IR BE IR L AR B BU AR BE B BF I B BN B AN I N B A N N B RN J

DIMENSICN IPL(REG),IPRI{REG)

DIMENSICN SOR{REG),SORG{REGsGRP)+SRCEC(PT,,GRP)SRCEL1(PT,GRP)
DIMENSICN TAGC(REG) »TAGCF(REG)TAGT(REG)yTAGX(REEG)

DIMENSICN CCL{REG,GRP) yCCQIREG,GRP)CFLIREGyGRP) CFC(REG,GRP),
1CTRL{REGyGRP)yCTRQI(REG,yGRP ) 4CXLI(REG) yCXC(REG)

DIMENSICN NOTEZ2(2)

DATA NCTE2(1),NOTE2(2) /4H NO,4H YES 7/

Nl=1

IF (NTAG.NE.OQ) N1=2

KRITE (6+250) ANCTEZ2(IN1)

IF (NTAG.EQ.0) GC 710 180

WRITE (6,300)

DC 170 R=1,REG

IF (TAGX{(R).EQ.C) GO 70 11¢C

WRITE (QUT4270) NZyRyCXL(R)ZCXG(R)

IF (TAGT(R).EQ.C) GO TC 13C

DO 120 G=1,GRP

IF ((CTRL{R¢yG).NE.C).OR.(CTRQ(RyG)I.NE.C)) WRITE (CUT,2€C) NZy+GoR,C
1TRL{RyG) o CTRQ(R,C)

IECBCCC1
TECBCC02
TECBCCC3
IEDBCCCA4
I1ECBCOOS
IECeCCO6
1ECBCCCT
1ececccs
IEC3C0CY
TEDBCC1Q
1ECBCOL1
IECB8C012
IEDBCC13
IECBCC14
TECBCO1S5
IECBCC16
IECBCC1?
IECB8CO18
IECBCC19
TECBCC2C
1ECBCO21
1ECBCO22
1ececo23
IEDBCO24
1ecaco2s
1ECBCO26
1EDBCC27
IECBCO28
IECBCC29
TECBCC3C
1ECECO31
TECBCO32
I1ECBCG33
IECBCO34
I1ECEBCO35
TEDBCG36
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120
130

140

CCNTINUE

IF (TAGC(R).EQ.C) GC TG 15¢C

DC 140 G=1,GRP
IF ((CCL(RyG)eNE.C.0)CR.{CCQI{RyG)NE.C.C)) WRITE {CUT,28C) NZ,GC4R
14,CCLIRyC)+CCQ(R,G)

CCNTINLE

150 IF (TAGF(R).EQ.C) GO TO 17C

160
170
180

190

2C0

210

DO 160 G=14GRP
IF ((CFL{RyG).NE.C.C).CR.ICFQ(RyG).NE.OL.C)) WRITE (CLT,29C) NZ,G,R
1,CFLIR,yG)yCFQI(R,G)

CCNTINUE
CCNTINLE
CONTINUE

ECIT OF SOURCE INPUT

N1l=1

IF (SCRCE.NE.O) N1=2
WRITE (6,310) NOTE2(N1)
IF (SORCE.EC.0) GC TO 240

WRITE (6,320)
WRITE (€,330)
DC 230 R=1+REG

IF {SOR(R)-1) 230,210,190

CONTINUE

SPACE CEPENDENT SCURCE ACRCSS THE REGION
PL=IPL (R)

PR=IPR(R)

DC 200 G=1,GRP

IF {SORG{RsG).EQ.C) GO TO 2CQ
WRITE (6+340) MN2,4R,C
WRITE (6435C) (I14SRCEC{II+G)»1I=PL,yPR)

WRITE (6+360)

CCONTINUE

GG 70 230

CCONTINUE

(II+SRCEL{IT+G) o II=PL,PR)

CCNSTANT SOURCE FCR THE RECGION

IT=1PR(R)

IECBCO37
IECBCO38
1ECBCC39
I1ECB0CA4O0
IECBCO4L
TECBCC42
TECBCO43
TECBCC4A4
TECTCC4S
IECECO4¢€
TIECBCO4T
TECBCO4S8
1EDBCO49
TECBCOS50
TECBCOS1
IECBCCS2
T1ECECCS3
IECECCS4
TIEDBCCSS
TECBCCS6
TECBCCST
TECBCOSS
1E0BCCS59
TECBCC60
1ECBCCE1
1EC8CC62
IECeCo63
IECBCC64
IECBCCES
IECBCCG6E
T1ECBCC67
TIECBCCeE
IECECCES
IECEBCCTC
1ececCC11
IEDBCO72
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DG 220 G=14+GRP

IF {(SORG(RyG).EC.C) GO YO 220

WRITE (64370) NZyRyG4ySRCEC(II,G)ySRCEL(II,G)
220 CCNTINUE
230 CCNTINLUE
240 CONTINUE

RETURN

250 FORMAT (44HOARE THERE ANY TIME DEPENDENT CHANGES IN THE/21H CRCSS
1SECTION CATA A4)

260 FORMAT (2X9 12+ TX9e9HTRANSPORT +5X91296X912,8X9E112594X,4E11.5)

270 FORMAT (2XsI247X99HTRANSFER ,13Xy1298X,E11.54,4X9E11.5)

280 FORMAT (2X9I1297X99K CAPTURE 95X91246X912+8X9sE11e5+4XyE11.5)

290 FORMAT (2XsI2¢7XsGH FISSION 45Xe12,6X31298X9E11.S94X4E11.5)

3C0 FORMAT {71HOTIME CROSS SECTIOCN GRCuP REGICN TOTAL LINEAR
1 TOTAL QUADRATIC/SH ZONEs21Xs1H ¢ TX91lH 9GX, EHCHANGE 8X,EHCHANGE)

310 FORMAT (40HOARE THERE ANY TIME DEPENDENT SCURCES ? ,A4)

320 FORMAT (21HO SCURCE DISTRIBUTION/61F A - UNIFCRM SOURCE FCR ALL
1 SPACE POINTS WITHIN THE REGION/4SH B - SPACE DEPENCENT SCURCES
2 WITHIN THE RECGICN)

330 FORMAT (36HOTINME REGICN GRCUP CISTRIBUTICON/SE ZONE)

340 FORMAT (2X,12,6X,12,5%X412,8X%X,3H(A))

350 FORMAT (43Xo14HINITIAL SOURCE4(1Xs1H{91291H)9E1C.S D /(57X411X41H(
1,1241H)4E10.5)))

360 FORMAT (38X,19KTIME RATE OF CHANGE,4(1X,1H(,12,1F),E1C.5)/({57X,y4(1

- 1Xs1H(412,1H),E10.5)))

370 FORMAT (2X9I246X91295X912,8Xs3H{B)+17E [INITIAL SOURCE=49E1C.5/27X,
120HTIME RATE OF CHANGE=)
ENC

T1ECBCO73
IECBCOT4
IECBCO7S5
I1ECBCCTE
TECBCC??
TECBCO78
TECBCOTS
TECBCC8C
1ECECO81
TECBOOB2
Tececcss
1EDBCC84
IECRCO8S
IECBCC8E
Iecsco8?
TECBOO88
1ECBCC8S
I1ECBCCSC
TECBCOS1
1ECBCO092
I1ECBCCS3
T1ECBCO94
T1ECBCO95
IeCBCCSE
1ECBCCS?
1ECBC098
T1ECBCCSS
1ECBC1CO
IECEC1C1
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SUBROUTINE INPTA1
IMPLICIT REAL*8 (A-H,0-2)
INTEGER BCLyBCRyCHANGE +DEL yDNSCAT ,TAGX,TESTS»THG+XEN,

1 UPSCAT WPTy, FUELGyGEOM,GP+GPLyGPRyGL yGL ¢GLCGRP,GPL,CLT,
2 PsPLyPRyPBy, PRBEND 4 PT o, PUNBAL 4, PUNFRS o RyREGeSOR,
3 SCRCE 4 SORG o S0OZ 4 STEADY , STEP o TAGC , TAGF o TAGT

INTEGER GF,GRPLUS

REAL#*8 LR¢NUyNUSIGF.NX

REAL*8 ICODINE :

COMMON /A1/GRP,REG,PT,GLsGU+DEL+THG,IDEL

COMMCN /A2/NUMyNCCMPBCLyBCRyMTZ4NTZy XEN,STEADY

COMMCN /A3/PUNEBAL ySCRCE,GECMyNTAGyNUM2,PUNFRS

COMMON /A4/TIGHT1,TIGHT2,TIGHT3

COMMCON/AS/IN,OUT,NERR

COMMCN/CL/M14M2,¥4,4,M5,M7

COMMON /C2/GF,GRPLUS

DIMENSICN IC(14)

ABS(X)=DABS {X)

FLCAT(I)=DFLCOATI(]) ,

%% Rkek bk RS R C ARD 1 L2 X2 22222 RS2 RSS2 2 R R
CALL TITLE (1)

WRITE (CUT,390)

CALL TITLE (3)

AR RRRAESRBRERRRREE CARD 2 EARRRARRBEERRE AR R R BB RRRREAER
REAC (INy35C) GRPsTFHG,CF4CELSREGyNUM,NCCMPGEOM,BCL+BCRyMTZ,4XEN
WRITE (OUT4400) GRP,THG+GF4CELREGyNUF,NCCMP,GEOM,BCLyBCRyMTZ,XEN
IF ((GRP.LT.1).CR.(GRP.GT.F2)) CALL ERR {(1314241)

IF ((GF.LT.0).CR.{GF.GT.GRP)) CALL ERR (14142,43)

IF ((DEL.LTe0).CR.{DEL.GT.¥4)) CALL ERR (149152+4)

IF ((REG.LT.1).CR.{REG.GT.¥1)) CALL ERR (141,2,5)

IF ((NUNaLTol)eCROINUML.GT.NFT)) CALL ERR (1414246)
IF(NUM.LT.REG) CALL ERR{1ls1924+6)

IF (NCCMP.LT.1) CALL ERR {1491492.7)

IF ((GECM.LT.0)CR.{GECM.GT.2)) CALL ERR (149142+8)

IF ((BCL.NE.O).ANC.(BCL.NE.1)) CALL ERR (1,41,2,9)

IFA1CCO1
IpPAlCCC2
IPA1CCO3
IFA10004
IPALCCQS
IPA1CCO6
1PA1COQ7
IPA1CCOS
IPAXCCCY
1PA1CC1O
IPALICC11
IPAICC12
I1PA1CO13
IPAL1CO14
IPALICC1S
IPAlCC1éE
IPALICO17
IPALCCOLS
IPA1CC1S
IPA1C020
IPAL1CO21
IPA1CC22
IPA1CO23
IPA1CO024
TPALCC25
IPA1CO26
IPALCO27
IPALCC28
IPA1CC29
I1PA1C030
IpPA1CCIL
IPA1CC32
IPA1CC33
IPA1CO34
IPAICC3S
IPAL1CQ36
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350
380
390
400
410

IF ((BCR.NE.O).ANC.(BCR.NE.1)) CALL ERR {(15142,41C)

IF (MTZ.EQ.C) CALL ERR (1,142,11)
IF ((XENONE.O)ANC.(XENNE.1)) CALL ERR (19142+12)

PUNFRS=1

IF (MTZ.LT.0) PUNFRS=0

NT2=1ABS{MT2)

GL=GRP+1

GU=C0EL +GRP

GRPLUS=GRP+1

IDEL=DEL

IF(DEL.EQ.O0)IDEL=1

kg kb kkbkk bRkttt CARD 3 tE S22 22222 RS R L 2
REAC (IN 4380) STEADY,PUNBAL,TIGHT1,TIGFTZ2,TIGKET2,PT
WRITE (OUT4410) STEADY,PUNBAL,TIGHT1,TIGHT2,TIGHT3,PT
DO 1 I=1,4

IF (STEACY.EQ.(I-1)) GC TO 2

CCNTINUE

CALL ERR{1l,41,3,1)

CONTINUE

IF ((PUNBAL.NE.C).ANC. {PUNBAL.NE.1)) CALL ERR {(1,142,2)
IF (TIGHT1.LT.C) CALL ERR ({1,1,3,3)

IF (TIGKRT2.LT.0) CALL ERR (19143,4)

IF (TIGHT3.LT.C) CALL ERR (151,3,5)

RETURN

FORMAT (1216)

FORMAT (21643E12.6,16)

FCRMAT (1CH1CARC 01 )

FORMAT (1CHOCARLC (02 42X,1216)

FORMAT (10HOCARL 03 42X,21643E12.641¢)

END

IPA1CC3T?
IPA1CO38
IPALCO39
IPALCCAC
IPA1CO41
IPL1CO42
IPAL1CC43
IPA1CC44
IPAL1C04S
IPA1CC46
IPA1CC4T
IPA1CO48
IPA1CO49
IPA1CCSC
IPA1COS1
I1PA1CC52
IPA1CCS3
IPALCCS4
IPAL1CO55
IPALICOSE
IPA1CCS?
IPAL1COS8
I1fA1CCS59
IPA1CCEéC
1PA1CCE1
IPAL1CO62
IPA1CO63
IPA1CC6E4
IFA1CO65
1PA1CC66
IPAL1CCET
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SUBRCUTINE INPTAZ2(PST+SIGFsSIGCsSICTySIGXeNUsSCySDINSCHISVINV,V,
INCMP g FUEL ¢ XABS ¢ XENON o IGDINE ¢ PByLRyWPT o SIGCINySIGFINSIGTINSSIGXIN)
IMPLICIT REAL*E (A-F,0-1)

INTEGER

CF+GPLUS yGFPLUS,GRPLUS

INTEGER BCL +BCRoCHANGE ¢DEL yONSCAT 4 TAGXoTESTSsTHGXEN,

1
2
3

UPSCAT WPTy FUELG,yGECM,GP,GPL yGPRyGDsGL yGL,GRPGPL,HCLT,
PsPL4PR,PBy PRBENC 4y PT 4 PUNBAL 4 PUNFRS 4y RHyREG,SOR,
SCRCE 4 SORG o SCZ , STEADY , STEP o TAGC 4 TAGF 4 TAGT

REAL*8 IOCINE

REAL#8 LR,

NUy NUSIGF 4NX

COMMCN /A1/GRP4REGyPT9GLsGUIDEL»THG, ICEL

COMMON /A2/NUM,NCCMP+BCLyBCRyMTZ4NTZ,XEN,STEADY
COMMCN /A4/TIGET1,TIGHT2,TIGHT3
COMMCN/AS/INyOUTHNERR .
COMMON/AG6/EP1,EP2,EP3,TSTINC, IEP4,IEPE

COMMCN /AT/BETA(6)+CECAY(6)yBETDCY(E)DECH(E)
CCMMCN /AB/GAMAX,CAMAL

COMMON /B1l/HoHP,TIME,T2,2ERC,T20,TINZ

COMMCON /C2/GF,4GRPLUS

CIMENSICN
DIMENSICN
DIMENSICN
DIMENS ICN
DIMENSICN
CIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
CIMENSICN
DIMENSICN
DIMENSIOCN
DIMENSION
CIMENSICN

PSI(PT,CU)

XABS (REGyGRP)
XENCN(REG), IODINE(REG)
VINV(GRP)

V(GRF)

PB(REG) »LR{REG)
CHI(GRP)

FUEL (REG)

NCMP (REG)

SC{CGRP,ICEL)
SCIN(GRP,ICEL)

WPT (NUM)

NU(GRP)
SIGC(REGsGRP)SICF(REGyCRP)ySIGT(REGsGRP),

1SIGX{(REG+GRP4GRP)

DIMENSICN
DIMENSICN

SIGCIN(GRP),SIGFIN{GRP) SIGTIN(GRP)
SIGXIN(GRPLUSyGRP)

IPAZCCC1
IPA2CCC2
IFA2CCO3
IPAZCCCa
IPA2CCOS
IFA2C0CE
IPA2CCCT
IPA2CCO8
IPAZCCCT
IPA2CC1C
IPA2CC11
IPA2C012
IPA2CC13
IPA2CC14
IPA2CC15
IPA2CCL6
IFA2CC1T
I1PA2CO18
IPA2CO19
IPAZCC2C
IPA2C021
IPA2C022
IFAZCC23
IPA2CC24
IfPa2CC25
IPA2CC2¢
IPAZCC27
Ipaz2cozs
IFA2CC2S
IPAZCC3C
IPA2CC31
IPA2C032
I1PAZCC23
IPA2CC34
IPA2C035
1PAZCC3éE
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160
170

180

160

2C0

kb hkhrkhk by hkdtk CARD 9 t R 222 RS LSRR RS R R ] ]

REAC (IN,360) (CECAY(GP)yGP=1,0EL)
WRITE (OUT,470) (CECAY{I)sI=1,CEL)
CC 170 GP=1,DEL

DC 160 G=1,GRP
SC(G,GP)=ABS{SCIN(G,GP)*DECAY{GP))
DECAY(CP)=—ABS(CECAY(GP))

CCNTINUE
Sk d etk kp sk ksxkk% CARD 1C t2 222222 E2 SRR 2222222t )
REAC (IN,360) (CHKI(C),G=1,CGRP)

WRITE (CUT,480) (CHI{G)yG=1,GRP)

Akt hbkbk bk kkett%2% CARD 11 L2322 222 SR 222222222222 R 2 ]y ]
REAC (IN,360) (VI(G),G=1,GRP)

WRITE (OUT,490) (V(G),G=1,GRP)

bDC 190 G=1,CGRP

VINV(G)=1.0/V(C)

Xk F kg kkhkkkkkkx bkt CARD 12 (2222222222222 222 2222 2Rt Y
REAL (IN ,660) EP1,EP2,EP3,1EP4, IEP6,TSTINC

WRITE (CUT,700) EPL,EP2,EP3, IEP4, [EP6,TSTINC

IF(EPL.LE.0.0) CALL ERR {1,1,12,1)

IF(EP2.LE.0.0) CALL ERR (1,1,12,2)

IF(IEP4.NE.O.ANC. IEP4.NE.1) CALL ERR(1,1,12,5)
IF(IEP6.NE.O.ANCLIEP6.NEL1) CALL ERR(1,1512+6)

GFPLUS=GF+1

Xk bkkkkskkkkAX%%%%% CARD 13 2222222222232 22222222 2 2 % 2
REAC (IN,350) (NCMPIR),R=1,REG) |

WRITE (OUT,510) (NCMP(R),R=1,REG)

DC 310 I=1,NCOMP

DG 200 G=1,GRP

SIGCIN(G)=0.0

SIGFIN(G)=0.0

SIGTIN(G)=0.0

DC 200 GP=1,GRP

SIGXIN(GP,G)=0.C

IFA2CCT73
IPA2CCT4
IPA2COTS
1PA2CO76
IPAZCCTT
IPA2COT78
IPA2COT79
1PA2CCBO
IPA2CO8L
IPA2008B2
IPA2CC83
IPA2CC84
IPA20085
IPA2CC86
IPA2CCET
1PA2CC8B8
IPA2CC89
IPA2CCSC
1PA2C091
1PA2C092
IPA2CC93
IPA2CCS4
IPA2C0O95
IPA2CC96
IPAZCCST
IPA2C098
IPA20099
1PA2ZC1lCC
IPA2C101
1PA20102
IFA2C1C3
IPA2C1C4
IPA2C1CS
IPA2C1CE
IPAZC1CT
IPA20108
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OO0

210

220

230
240

250

260
270

bk pkbbrkk e bbbk CARD 14 3 XxdkkR kX235 4%%

READ (INy370) NUCNAMN,(ID(K)yK=1e14),11,12,13

WRITE (CUT,520) NUCNAM,{ID(K)K=1,14),11,12,413
dEarkerrkdhkkd ek CARD 15 **x3%x %2 kARt bR e Re bkt it
DC 210 G=1,GRP

READ (INy360) NU{G)SIGFIN(G)ySIGCIN(G)sSIGTIN(G) ¢ XXySIGXIN{G+1,G)
WRITE (CUT4530) NU(G)»SIGFIN(G)ySIGCINI(G)sSIGTIN(G) 9 XX, SIGXIN(G+1,
1G)

CONT INUE

INDX=12+1

GO TC (270,220,250), INDX

CONTINUE

FAST MATRIX

IF (GF.ECQ.0) GC TC 270

D0 240 G=1,GF

GPLUS=CG+1

IF (GPLUS.GT.GRP) GC TO 23C

sxpkkrkrhrk ekt kksx CARD 16 30200 ReRA R EERESXRTRLES
REAC (IN+360) (SICXINI(GP+G)GP=GPLUS,GFPLLUS)

WRITE (QUT,540) (SICXIN{GP,+G)+GP=GPLUS»GFPLLUS)

GC TC 240

REAC (IN,360) XX

CCNTINUE

GC TC 27¢C

DO 260 G=1,GRP

sk kk stk hrdxttk CARD 17 x5k kkebkdkkbhdhrrbkbidk
REAC {IN,360) {SIGXIN(GP.G)+GP=1,CRP)

WRITE (OUT,550) {SIGXIN(GP,G),GP=1,GRP)

CCNTINUE

CCNTINUE

ASSIGNMENT OF COMPOSITIONS TO REGIONS
DC 3C0 R=1,REG

IF (NCMP(R).NE.I) GC TO 3CC
CC 290 G=1,GRP

I1PA2C1CS
1PA20110Q
IPA20111
IpA2Cl12
IPA2C113
IPA20114
IPA2C11S
IPA2C11¢
IPAZC117
IPA2C118
I1PA2C11S
1PA2C120
1PA2C121
IPA2C122
1PA20123
I1PA20124
IPA2C125
IPA2C126
IPA20127
1PA2C128
IPA2C12S

-1PA20130

IPA2C131
IPAZ2C132
[PA2C133
IPA20134
IPA2CL3S
IPA20136
IPA20137
1PAZC138
1PA2C139
IPA2014C
IPA2C141
IPAZCl42
IPA2C143
IPA2C144
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OO

280
290
3C0
310

311

320
330

340
345

SIGF({RyG)=SIGFIN(G)
SIGC(RyC)=SIGCINI(G)
SIGT(RyG)=SIGTINI(G)

DC 280 GP=1,GRP
SIGX(RyGPyG)I=SIGXIN(GP,G)
CCNTINUE

CCNTINLE

CCONTINUE

SET FUEL(R)=0 FCR NCN FISSICN REGICNS

CO 311 R=1,4REG

FUEL(R)=0

DC 311 G=1,GRP

IF{ ABS(SIGF(R,G)).CT.ZERO ) FUEL(R)=1
CONTINUE

IF (XEN.EQ.0) GC TC 33¢C

AR EARRERNRRRRR04% CARD 18 #3220 RXFARLL BRI A0ERL 0%
READ (IN»360) GAMAX,GAMAL

WRITE (OQUT,560) GAMAX,GAMA]

XA RRER RN RBAR 224 CARD 19 232 FRX XX H R R RN RRA R4S
DC 320 R=1,REG

READ ( INy360) XENON(R),IOCINE(R),(XABS(RyG)sG=1,GRP)
WRITE(CUT,570) XENCN(R),ICCINE(R) s {XABS(R+G)+G=1,GRP)
CCNTINUE

CONTINUE

IF (STEACY.EQ.2) GO TO 345

IPP=GRP

IF (STEACY.EQ.C) IPP=GU

DC 340 G=1,1PP

XXFARERRXERERERS4% CARD 20 #3SXX R0 000 B RRR B RN KR
READ ( INs360) (PSI(P4G)sP=1,PT) -

WRITE (OUT,580) (PSI(P,G),P=1,PT)

CCNTINUE

CCNTINUE

IPA20145
IPA20146
IPA2C147
IPA2C148
IPA20149
IPA2C150
IPAZC1S1
IPA20152
IPAZC153
IPAZC154
IPA2C15S
IPA20156
IPA2C157
1PA20158
IPA20159
IPA2C160
IPA2Cl61
[PA20162
IPA2CL63
IPA2Clé4
IPA2C165
IPA2CLl66
IPAZC1€1
1PA20168
I1PA20169
IPA2C11C
IPA20171
IPA20172
1PA2C173
1PA2C174
IPA20175
IPA2C176
1PA2C171
IPA20178
IFA2C179
IPAZC18C
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350
360
370
420
430
440
450
460
470
480
490
510
520
530
540
550
560
570
580
66C
100

RETURN

FORMAT (1216)

FCRMAT (6E12.5)

FORMAT (15A4,4314)

FORMAT (1CHOCARC GC4,2X,1216/(12X,121¢))
FORMAT (10HOCARC 05 +2X46E12.6/7(12X4€E12.6))
FCRMAT (10HOCARLC 06 42X912167(12X41216))
FORMAT (10HOCARC 07 42X96E12.6/7{12X46E12.6))
FORMAT (1QHOCARC 08 ,2X,6E12.6/(12X,6E12.6))
FORMAT (10HOCARC 09 +2Xs6E12.6/(12X4€E12.€))
FORMAT (LOHOCARLC 10 ,2X,6E12.6/7(12X,6E12.6))
FORMAT (10HOCARLC 11 ,2X,6E12.6/(12X,6E12.6))
FORMAT (10HOCARC 13 +2Xs12167(12X,1216))
FCRMAT (1OHOCARLC 14 ,2X915A4,314)

FORMAT (1O0HGCARC 15 +2X46E12.6)

FORMAT (10HOCARC 16 +2X,6E12.6/(12X4¢€E12.€))
FORMAT (10HOCARLC 17 92X96E12.6/(12Xy6E12.€))
FORMAT (1CHOCARC 18 ,2X,6E12.6)

FORMAT (10HOCARLC 19 ,2Xy€E12.6)

FORMAT (10HOCARLC 20 +2X96E12.6/(12X46E12.6))
FORMAT (3E12.5+21124E12.5) .
FORMAT (10HOCARC 12 +2X,43E12.642112,E12.6)
END

I1PA20181
IPAZC182
1PA20183
IPA20184
1PA2C185
IFA2C186
1PA20187
IFA2C188
IPAZC18S
IPA2C190
IPAZC191
IPAZC1SG2
1PA2C193
IPA20194
I1PA2C1SS
IPA2C196
IPA20197
1PA2C198
IPA2C199
IPA20200
IPA2C2C1
IPA2C2C2
1PA20203
IPA2C2C4
IPA2C2CS
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SUBROUTINE INPUTB(SOR,SORG,SRCEQO sSRCELySTPRNoIPLyIPRyRTAGy TAGX,IN

1TAGT gy TAGF s TAGC ¢ CXLyCXQsCTRLyCTRGyCCLyCCQyCFLHCFQ)
IMPLICIT REAL%28 (A-E,0-2)
INTEGER BCLsBCR,yCHANGE DEL ONSCAT ,TAGX,TESTS,,THGyXEN,

O N e N e

INTEGER RTAG

REAL*8 IODINE

REAL*8 LRyNU,NUSICGFNX

CCMMCN /A1/GRPIREG»PTyGLyGUsDEL»THG, IDEL

COMMON /A3/PUNBAL ,SORCE,GECM,NTAG,NUM2,PUNFRS
COMMCN/AS/IN,CUToNERR
CCMMCN/AG/EPLyEP2,EP3,TSTINC,y IEP4,y IEPE

CCMMCN /B1/HsHP,TIME,TZ,ZERC,TZ0,TIMZ

COMMGON /B2/NPRT¢NZs ISX9STEPyNZSAVE,PRBENC, IPRN
DIMENSICN IPL(REG)y IPR{REG)

DIMENSICN STPRA(50)

DIMENSICN SCR(REG)ySORG(REGyGRP),SRCEC(PT,GRP),SRCE1(PT,GRP)
DIMENSICN RTAG(REG)

DIMENSICN TAGC{(REG) TAGF(REC)TAGT(REG)»TAGX(REG)
DIMENSION CCL{REG,GRP) sCCQ(REGGRP)yCFL(REGsGRP) yCFC(REGyCRP),
1CTRLIREGyGRP) s CTRC{REGGRP)yCXL(REG)»CXQ(REG)
FLCAT(I)=DFLCAT(I)

T20=T2

STEP=0

NPRT=1

D0 11 R=1,REG

TAGX(R)=0 ‘

TAGT(R)=0

TAGC(R)=0

TAGF(R)=0

CXC(R)=0.0

DO 11 G=1,GRP

IN
iN
IN

UPSCAT,WPT, FUEL+G,GECM,GP,GPL+GPR,yGC4GL+GL,GRP,GPL,CLT,
PsPLyPR,PBy PRBENDC  PT , PUNBAL , PUNFRS , R4REG,SOR,IN
UPSCAT WPV, FUEL,G,GECM,GPoGPL,GPR,GLCyCL,CUsCRP,GPL,CUT,
P,PL,PR,PB, PRBEND , PT , PUNBAL , PUNFRS , R4REG,SCR,
SCRCE o SCRG 4 SC2 4 SYEADY , STEP , TAGC , TAGF , TAGT

IeB
Iee
IPB
Iee
IPB
IrB
P8
IPe
IF8
1 §4]
Ipe
Ipe
IpPB
P8
IF8
1PB
1PB
IPE
1PB
1PB
1P8
Ipe
IPB
IPB
IP8
IPB
IP8B
1P8
IPB
1PB
IPB
1PB
IPB
IPB
IP8
IPB

PAGE 17C

ccal
cco2
€cc3
CCOo4
Ccco5
CCCé
ccet
coos
CCCs
cClcC
co1l1
co12
cc13
C01l4
C015
CC1lé
cCc1?
cois
cC1g9
cc2¢
co21
€C22
co23
€024
€C25
CCa¢
co21
co28
cc2s
€030
€031
0032
CG33
C034
€035
CC3¢



11

15

110

120

130

140

CTRC(R,G)=0.0

CCCIR,G)=C.C

CFQ(RyG)=0C.C

WRITE (CUT,510) NZ

ok akkkkhkdkkkksbddkrk CARD 21 SRR 2SS SRS R RS R R R R R
READ (IN,650) HBEGIN,IK,T2,IPRN,NUM2,NTAGySORCE,IEP4,1EPE
WRITE(CUT,670) HBEGIN,IH,TZyIPRNyNUM2,NTAG,SCRCE,IEP4,1EPE
TFINZ.EC.1.AND.IHJNE.1) CALL ERRI(141,21,2)

IF{IH.EQ.0) GC TC 15

H=HBEGIN

HP=HBEGIN

CONTINUE

ISX=0

IF(T2.LE.0.0DO) ISX=1

T2=DABS(T2)

IF (TZ.LT.TZ0) CALL ERR (1,1,21,3)

IF (IPRN.LT.0) CALL ERR (ly1y2144)

IF(TABSINUM2).GT.50) CALL ERR (ly41921,45)

IF (INTAG.LT.-2).CR.INTAG.GT.REG)) CALL ERR (141,21,6)

IF ((SCRCE«.LT.-2).0R.(SORCE.GT.REG)) CALL ERR {1ly1421,7)

IF (NUM2) 110,140,120

NUM2=-NUN2

ok drrrbakkkkdddddks CARD 22 REERXAEEIFRAINEIANARIELAAL G
REAC (IN,49C) (STPRNI(N),N=1,NUM2)
WRITE (CUT+530) (STPRN(N),N=1,NUM2)
STPRN(NUM2+1)=T2

GC TC 1e0

X=(TZ-TZ0)/NUM2

STPRN(1)=TZ0+X

DC 130 N=2,NUM2
STPRN(N)=STPRN(N-1)+X

GC TC 160

CCNTINLUE

00 150 N=1,50

IPB

P8
1PB
Ip8
18]
IPB
Ipe
IPB
1P8
Irs8
IPB
1P8
1PB
Iee
1PB
IPB
IPB
IP8B
1PB
IPB
1PB
IPB
IPB
IPB
IP8
IPB
IPB
IPB
1§4:]
IPB
IPB
1P8
1P8
IPe
1P8B
IPB
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cQ037
co3s8
C03s
€040
CC4l
CC42
€043
€044
CC45
C046
C0o47
Co48
€049
CcC50
C051
€052
C053
CC54
€C55
0056
€C517
Cos5¢8
CC59
€060
ccel
CQ62
€063
CCé4
CCé&5
C066
cce
Cces
€069
cc1c
cc1
c072



8010
Lotro
9013
S010
%010
e010
¢o1)
1010
0010
5600
8600
£60)
9602
$600
%600
€600
2600
1600
0563)
6822
8800
L800
9800
5800
2800
€800
¢80d
1800
0803
6L0D
8L00
tL0od
L0930
§102
L0030
eLdd

2Ll 39vd
adlI
adl
gd1l
adl
g8d1l
9d1
8d1
ddl
gd1l
gd1
ad1
gd1l
g8dl
gd 1
adl
ad1l
8d1
gdl
8d1
ad1
8d1
8d1
gd1l
ad1
8d1
adlI
8dl
gdl
gd1l
gd1l
CER
gd1l
ad1l
8d1l
ddl
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215

220
230
240

250
260
2170
280

250

REAC (IN,49C) (CFL(R,G)yG=1,4GRP)
WRITE (OUT4620) (CFLIR4G)yG=1+GRP)
ke dkkrkhkkkkkkthtrrk CARD 30 X bEASERR N AR RN bRk kRTAX
IF (TAGF(R).LT.2) CGC TC 22C

REAC (IN,490) (CFQ(R4G)9G=1,GRP)
WRITE (CUT4630) (CFQ{R+G)9G=1,GRP)
CCNTINUE

CONTINUE

CC 260 R=1,REG

IF (RTAG(R).LT.C) GC TC 26C
TAGX(R)=0

TAGT(R)=0

TAGC{R)=0

TAGF(R)=0

CXL(R)=0.0

CXQ(R)=0.0

DC 250 G=1,GRP

CTRL{R,G)=0.0

CTRC{RsG)=0.0

CCL(R,G)=0.0

CCA(RyG)=0.0

CFL(R,yG)=0.0

CFC(RyC)=0.0

CCNTYINLUE

CONTINUE

CCNTINUE

DC 280 R=1,4REG

RTAG(R)=1

IF (SORCE) 430,440,290

DC 4C0 N=1,SCORCE

e rdxakkek k%% CARD 31 L2 S22 LS S22 222 22 S 2222 R 22 2
REAC (IN,y480) RySCR(R)

WRITE (CUT,640) RySCR(R)
RTAG(R)=-1

PL=IPL(R)

PR=IPR(R)

1PB
IFB
IPB
IPB
Ipe
1ee
IP8
Iee
1ee
ie8
P8
IPB
|84:]
1PB
IPE
IPB
IPB
IPB
IPe
1P8
1PB
IP8
1F8
1PB
Ire
IF8e
IPB
IpPg
IeB
1re
1P8
[§4:
IPB
1PB
I1PB
IPE
PAGE 1172

Cl1C9
110
Clll
C112
C113
Cl1s
Cl15
0l1é
c117
Cl1e
Cl1s9
C120
ci21
cl22
C123
Cl24
Cl125
C126
0127
clze
Ccl129
C13¢
Cc131
Cl32
C133
Cl34
€135
Cl3¢
€137
C138
C139
Cl14C
Clal
Cle2
Cl43
Clayq



3C0

310

320

330

340

350
360
370
- 380

350
4CO

IF (SOR(R)-1) 24C,3C0,22C

*hpkhkkRRkrk Rk i ¥%3%x CARD 32 2SR S ER SRR RS2SR 2R 2 Y
DC 310 G=1,GRP

REAC (IN,49C0) ( SRCEO(P,+G)4+SRCEL(P,+G) 4P=PL,PR)
WRITE (CUT,590) ( SRCEOQO(P+G)sSRCEL(P+G) +P=PL4PR)
CCNTINLE

GC 10 370

K=PL

ok krkkkkhkkkkaXx3k%dE CARD 33 RNk kR h kAt kdRbk%R
READ (INy490) ( SRCEO(K,G)ySRCEL(K,G) 4G=1,GRP)
WRITE (QUT,600) ( SRCEC(KsG)ySRCEL1{(KyG) 5G=1,GRP)
DC 330 P=PL,4PR

DC 330 G=1,GRP

SRCEC(P+G)=SRCEC(K,G)

SRCEL(P+C)=SRCEL(K,C)

CCNTINUE

GO TC 370

CONTINUE

DO 350 P=PL,PR

DO 350 G=1,GRP

SRCEL1{P+G)=0.0

DC 360 G=1,GRP

SCRG(R,G)=0.0

GC TO 400

DC 390 G=1,GRP

SCRG(R4G)=0.0

DO 380 P=PL,PR

IF ((SRCEO(PsG)eNE.O).OR.(SRCEL(P+G).NE.C)) SORG(R,4G)=1
CCNTINUE ‘

CONTINUE

DC 420 R=1,REG

IF (RTAG(R).LT.0) GC TO 42C

PL=IPL(R)

PR=IPR(R)

DC 410 G=1,GRP

SCRG(RG)=0

IPe
IFB
IPE
Ipe
IFB
1PB
1P8
IP8
1fB
P8
Iee
Irg
1P8
IPB
1pe
1PB
Ip8
Ir8
1FB
P8
If8B
IPB
1P8
Ipe
178
P8
IPB
P8
IP8
IPB
Ie8
Ir8
1PB
IFB
IP8
1PB
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Cl145
Cl4aé
Cl41
Cl48
0149
C15C
c151
0152
C153
0154
0155
Cl56
Cl51
0158
€159
CleC
Clé1
0162
Cleé3
Clés
0165
Cléeé
Cleé
0168
Clé69
Cli0
0171
Cl172
C113
Cl174
C175
Cl1¢
c1L77
0178
C1l79
018C



410
420
430
440

450

460
470

480
430
510
530
540
550
560
570
580
590
6CO
610
620
630
640
650
6170

CC 410 P=PL,PR

SRCECQ(P+G)=0.0

SRCE1(P,4G)=0.0
CCNTINUE
RETURN

DO 470 C=1,GRP
DO 450 P=1,PT
SRCEQ(P4G)=0.0
SRCEL{P+G)=0.C
DO 460 R=1,REG
SCRG{R+G)=0
CCNTINLUE
RETURN

FCRMAT (1216)
FORMAT (6E12.5)

FORMAT (1H1,24X,28H*2x INPUT EDIT FOR TIME ZCNE,I2y4H **x)

FCRMAT (10HOCARL
FCRMAT (1CHGCCARC
FCRMAT (1CHOCARC
FCRMAT (10HOCAREC
FCRMAT (1CHOCARL
FORMAT (1CHOCARC
FCRMAT (10HOCARC
FCRMAT (10HCCARC
FORMAT (1CHOCARC
FCRMAT (10HOC2RC
FORMAT (10HGCCARC
FORMAT (10HGCCARC

22
23
24
25
2¢€
21
32
33
28
29
3cC
31

02Xy6E12.6/112X,6E12.6))
212%X91216)

12X92E12.6)

02X 6E12.6/(12Xy6E12.6))
12X96E12.6/(12X46E12.6))
22X96E12.6/7/7(12X,6E12.6))
92X96E12.6/7112X,6E12.€))
92X92E12.6/7(12%X,2E12.6))
22X E6E12.6/7(12X,6E12.€)})
22X96E12.6/7(12X,6E12.6))
22Xe6E12.6/112%X,6E12.6))
02%X9216)

FORMAT (E12.55112,E12.5,61¢)

FORMAT (10HOCARC
END

21

12X9E12.691124E12.€461¢)

Ipe
P8
IPBE
Ipe
Ie8
IPB
IPB
1PB
IP8B
IPB
I1PB
194 ]
IPE
IPB
IPB
IPB
IPB
IpP8
IPB
IPB
IP8
IPB
IPe
IP8
I1PB
1PB
1PB
IP8
1PB
I1PB
Ir8
P8
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clsl
cl82
0183
0184
cl185
0186
o187
clLas
c1e9
0190
c1s1
C192
0193
0194
Cl95
0196
Q197
clss
C1s9
0200
c201
c2c2
0203
02C4
C2GC5
0206
€207
cacs
€2Cs
€210
c211
c212



2CC

203
204

110

SUBRCUT
INXsNUSI
IMPLICI
INTEGER

1

2

3
REAL*8
COMMCN
CONMMCN

CCMMCN
COMMON

INE ITER(PSI yCMyCPoSIGXsPByIPLyIPRy XLy XR,SDIN,FULEL,

GF o UPSCAT,CNSCAT,DD,0L,0U,WA,GA)

T REAL*8 (A-¥F,0-17)

BCLsBCRyCHANGE yDEL+CNSCAT 4 TAGX,TESTSyTRGy XEN,
UPSCAT,WPT, FUEL,G,GECM,GPyGPLyGPRsGLyGLsCUCRP,GPU,CLT,
PoPLyPR,PB, PRBENDC , PT , PUNBAL o, PUNFRS , RyREG,SCOR,
SCRCE o SCRG 4 SCZ 4 STEADY o, STEP 4, TAGC o TAGF , TAGT

LRy NUJNUSTGFo#NX

/A1/GRP4REGyPT,CL,GUDEL,THG,IDEL

JA2/NUM,NCCMP,BCLyBCRyMTZyNTZ+XEN,STEADY

JAT/BETALE) 4CECAY(6)yBETLCY{6)CECELE)

J/B2/NPRT ¢NZJISX,STEPyNZSAVE PRBENC y IPRN

DIMENSICN PSI{(PT,CGRP)

DIMENSI

CN IPL(REC)+IPR{REC)+PBI(REG)+XL{REG) s XR{REG)

DIMENSICN CM(PT,GRP),CP(PT,GRP)
DIMENSICN CC(PT),CL(PT),DU(PT)

DIMENSI

CN SIGX(REG,CRP,GRP)

DIMENSICN FUEL(RECG) 4NX{GRP)
DIMENSICN SCIN(CRP, IDEL)

DINMENSI
DIMENSI
THIS RC
DC 560

BAR=C.C
IF(DEL.
cc 203

BAR=BAR
BAR=BAR
CC 110

co(pr)=C

CN NUSIGF{REG+GRP) UPSCAT(REGyGRP),ONSCAT(REG,GRP)
CN WA(PT)GA(PT)

UTINE PERFCRMS 1 FLUX ITERATION

G=1+GRP

EQ.0) GC TC 204
I=1+CEL
+BETA(I)%SCINI(G, 1)
+NX(G)

P=1,PT
M{PsG)+CP(P,C)

DU(P)=-CP(P,G)

DL(P)=-
IF(BCL.
co(l)=1

CM(P,G)
EQ.1) GC TC 120
«000

buUi{l1)=0.0

GC TC 1

30

ITERCCCL
ITERCCQ2
ITERCCO3
ITERCCC4
ITERCCOS
ITERCCO6
ITERCCCT
ITERCCCE
ITEFCCCY
ITERCCI1C
ITERCC11
ITERCO12
ITERCC13
ITERCC14
ITERCO1S
ITERCO16
ITERCC11?
ITERCO18
ITERCO19
ITERCC20
ITERCCZ1
ITERCQG22
ITERCC23
ITERCC24
ITERCC25
ITERCC26
ITERCC27
ITERCO28
ITERCO29
ITERCC3C
ITERCO31
ITERCO32
ITERCC33
ITERCC34
[TERCQ3S
ITERCC36

PAGE 17¢



120
130

140

150

160

170

180
19C

400

45¢C

CCU1)=CO(1)4SICX{1,G,yG)

2=SIGX(1+GyG)

PL=2

PR=IPRI(1])

CC 140 P=PL,PR
CD(P)}=CC(P)+Z
12=PB(1)
DCUI2)=CC(12)422XL(1)
IF(REG-1) 190,19C,150
DC 170 R=2,REG
Z=SIGX(Ry4G,C)
11=PB(R-1)
CO(I1)=CC({I1)+2*%XR(R-1)
11=PB(R)
CC(I1)=CC(I1)+422XL(R)
PL=IPL(R)

PR=IPR(R)

DC 160 P=PL,PR
DD(P)=CD(P)+2
CCNTINUE

IF(BCR.EQ.1) GC TC 180
DOD(PT)=1.0D0
DL(PT)=0.0

GO TO 190

CO(PT)=CC(PT)+SIGX(REG,+G,G)

CCNTINLE

PL=1

IF(BCL.EQ.O) PL=2
DC 450 R=1,REG
PR=IPR(R)

IF((ROEQ.REG)‘AND.(BCR.EQ.I)) PR=PT

DC 400 P=PL,PR

PSI(P,G)=PRCO(Py R +sGoyPSIyNUSIGF9SIGXFUEL,UPSCAT,OCNSCAT,BAR)

CONTINUE
PL=PR+2
CCNTINUE

ITERCO37
ITERCO38
ITERCC3S
ITERCQ4Q
ITERCO41
ITERCC42
ITERCO43
ITERCC44
ITERCO4S
ITERCQ4E
ITERCQ47
ITERCO48
ITERCC4S
ITERCCSO
ITERCOS1
ITERCCS52
ITERCOS53
ITERCOS4
ITERCOS5S
ITERCOS56
ITERCOS7
ITERCOS58
ITERCCSS
ITERCGC6O
ITERCO61
ITERCCE2
ITERCO&3
ITERCO64
ITERCOES
ITERCO66
ITERCC67
ITERCO68
ITERCCES
ITERCOTO
ITERCCT1
ITERCC72
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455

460

5CC

IF(REG.EQ.1) GC TC 460
DC 455 R=2,REG

P=PB(R-1)
JR1=R-1

PSI(PyG)=PRCD{(P9sJR19GyPSIsNUSIGFoSIGX FUEL,UPSCAT,DNSCAT,EAR)

CCNTINUE

1#XL{R-1)+PRCOC{Fy R 9GyPSIsNUSIGFySICX,FUEL,UPSCAT,CNSCAT,BAR)*
2XR(R~-1)

IF(BCL.EQ.O) PSI(1,+C)=0.0
IF{BCR.EQ.0) PSI(PT,G)=C.C

CALL
CCNTINUE
RETURN
ENC

MATINVI{C»PTGRP4PSICU.DL,CDyWA,CA)

ITERCO73
ITERCO74
ITERCQTS
ITERCCT6
ITERCO7?
ITERCC78
ITERCO79
ITERCCSC
ITERCCB1
ITERCO82
ITERCCB3
ITERCOES
ITERCO8S
ITERCO86

PAGE 178



laXKal

ot

65

SUBRCUTINE LHS(CoyCUgTLsLCCoCPoCMeTI1yVINVyFF24XLsXR,IPL,IPR,PB)

THIS RCLTINE FVALLATES THE TRI-CIACGCCNAL MATRIX FCR THE LEFT-FANC

SICE OF THE ALCGCRITHEM FCR CROUP G

IMPLICIT REAL*E (A-+,0-17)

INTEGER RCLyRCRyCHANCESCEL)CNSCAT,TACX,TESTSyTHCGXEN,
UPSCAT wPT, FUELyGyGECM4GPyGPLyGPRyGLCCL yCL,CRP,GPU,CUT,
P,PL,PR,PR, PRBRENC » PT y PUNBAL 4 PUNFRS o, R,REG,SCR,
SCRCE 4 SCRG 4 SCZ 4 STEALCY 4 STEP , TAGC , TAGF o TACT

REAL*8 LRGyNUWNUSICF NX

CCMMCN /M1/CGRPLREC,PT,CLyGL4DEL,TFG,ICEL

CCNMNNCN /A2/NUNMSNCCHMP,BCLyBCRyNMTZoNTZ»XENySTEACY

DINMENSICN FF2(FT)

DIVMENSION VINV{CRP)

CINENSICN TI1(REC)

DINENSICN IPL{(REC)IPRIREC) XL(REG)XR(REG)

DIVENSICN PB(REG)

CIMENSICN CMIPTHCRP)IHCP{PT,GRP)

CINENSICN CCUPT)ZCLIPT)LCLIFT)

PL=2

CC 1 R=1,REG

PR=IPR{R)

TI=TI1(R)

DC 2 P=PL,PR

CU(P)=-CP(P,G)*FFZ(P+1)

DLIP)=-CM(P,G)*FF2(F-1)

CO(P)I=VINVICI+(CPM(P,CI4CP(P,G)-T1)*

1FF2({P)

CCNTINMLE

PL=PR+2

CC 3 R=1,REG

IF(R-1) 544,+5

IF(BCL.EC.1) GC TC é€5

CC(1)=VINVIG)

Bu(1)=0.0

GC 1C 5

CC(1)=VINVIGC)+{CM(1,G)1+CP(1,G)~-

N -

LkS
LHS
LES
LES
LES
LES
LHS
LES
LHS
LES
LES
LHS
LES
LKS
LES
LES
LHS
LKS
LHS
LES
LKS
LHS
LKES
LHS
LHS
LES
LES
LHS
LKS
LKS
LKS
LHS
LES
LES
LHS
LkS
PAGE 17§

Ccal
ccc2
CCo3
CCO4
CCC5
Ccge
ccov
ccose
CCCs
cG10
ccll
€C12
Co13
CCl4
CC15
CClé
cc17
ccl8
Cols9
cca0
co21
cg22
Co023
CQ24
Cc25
co26
€c21
cc2s8
€029
cc3o0
Co31
€032
CcCc33
CC34
CC35
Co3eé



33

6CS

1TIL(L))*FF2(1)
DU(1)=-CP(1,GI*FF2(2)

IF(R.EC.REG) GC TC 3

P=PB(R)
TI=TIL(R)*XL(R)+TIL(R+1)*XR(R)
CC(P)=VINVIG) +{CM(P,G)+CP(P,G)-TL)*FF2(P)
DU(P)=-CP(P+G)*FF2(P+1)
DL(P)=-CM{P4G)*FF2(P-1)

CONTINUE

IF(BCR.EQC.1) GC TC 33
DD(PT)=VINV(G)

oL(PT1)=0.0

GC TO €05
CO(PT)=VINVIG)+(CP(PTHCI+CM(PT,G)-
ITIL(REG))*FF2(PT)
CL{PT)==CM(PT,C)I*FF2(PT)

CCNTINLUE

RETURN

ENC

LFS
LES
LES
LES
LES
LES
LES
LHS
LES
LKS
LES
LES
LHS
LkS
LFS
LKS
LES
LKES
LS

PAGE 18C

cc31
cc3s8
€039
CC4C
CQ41
CQ42
CC4a3
C044
€045
CC4¢
CC4
Co48
CC4S
€CsC
Cocl
€052
C053
C054
€055



[aXeNpl]

150
110

120

SUBROUTINE MATINVI(G,PT,GRP,PSI CU,DL+CD,WA,CA)

IMPLICIT REAL*8 (A-¥K,0-21)

INTEGER Po+Go+PT,CRP,PL

DIMENSICN PSI(PT,GRP)

DIMENSION DCUPT) L DL(PT),DUL(PT)

DINMENSICN WA(PT)LGA(PT)

THIS RCUTINE EVALUATES THE FUNCTICN AT THE NEW TIME BY INVERTING
THE LEFT-KAND SICE MATRIX. MATRIX FACTORZATICN IS USED.

FIRST THE FCRWARC ELIMINATICN

WA({1)=CU(1)/0C(1)

GA(1)=PSI(1,G)/CC(1)

CO 110 P=2,PT ,

T1=1.0C0/{(DD(P)-CLI{P)I*MA(P-1))

IF(P.EC.PT)GO
WA(P)=CU(P)2T1
GA(P)=(PSTI(PyG)-CL{(P)I*CA(P-1))%T1

CCNTINLE

NOW THE BACK SUBSTITUTION
PSI(PT,C)=GA{PT)

PL=PT-1

DO 120 J=1,PL

P=pPT-J

PSI(P+GI=CGA(P)-KA(P)*PSI(P+1,G)

CCNTINLUE
RETURN
END

MINVCCOL
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11

12

13
14

SUBRCUTIN
IMPLICIT
INTEGER B
1
2
3
REAL*8 LR
CCMMCN /A
COMMCN /A
CCMMCN /A
DIMENSICN
DIMENSION
CIMENS ICN
DIMENSICN
DIMENSICN
CIMENS ICN
THIS RCUT
INTERICR
J=G-GRP
X5=CECAY({
X6=DECFK(J
DO 17 R=1
PL=IPL (R)
IF (R.EC.
PR=IPR(R)
IF (R.EQ.
IF(FUEL(R
BC 12 p=pP
PSI(P,G)=
CCNTINUE
GC TC 17
DO 14 GP=
TC(GP)=NU
DC 16 P=P
T1=0.0
T2=0.0

E PREC{GoPSI NUSICGFyFF2yFUEL XLy XR,PB,IPL,IPR,TD)
REAL®*8 (A-H,0-2)
CLyBCRyCHEANGEsDELyDNSCAT 3 TAGXaTESTSyTHG o XEN

UPSCAT WPTy FUEL G+GECM,GPGPLyCGPRyGLsCLHCL,CGRP,L,CGPL,CLT,
PePL,PR,PB, PRBENC 4, PT , PUNBAL , PUNFRS , R,REG,SCOR,
SORCE 4 SCRG 4 SOZ , STEADY , STEP , TAGC , TAGF , TAGT
o NUy NUSIGF4NX
1/GRPREGPTHCGLyGU»DEL,THC,ICEL
2/NUMSNCCMP +BCLsBCRyNTZ ¢ NTZ 4 XEN,STEADY
T/BETA{6),CECAY(6),BETCCY(€),DECH(E)

PSI{FT,CU)

FF2(PT)

IPLIREG), IPR{REG)+PB(REG) ¢ XLI{REG) ¢ XR{(REG)

FUEL(REG)

TC(GRP)

NUSICF{REG,GRP)

INE CALCULATES THE PRECURSOR CCNCENTRATICNS IN THE
CF EACE RECGION FOR PRECURSCR GRCuUP G

J)
)
+REG

1) pPL=1

REG) PR=PT
)) 13,11,13
Ly PR
0.0

1, GRP
SIGF(R,CGP)*BETA(J)
LyPR

FRECCCCI

PRECCCC2
PRECCCO3
PRECCCC4
PRECCCOS
PRECCCOC6
PRECCCC?
PRECCCCE
PRECCOCS
PRECCC1C
PRECCC11
PRECCC12
PRECCO13
PRECCC14
PRECCQO1S
PRECCO16
PRECCC1?
PRECCO18
PRECCO1S
PRECCC20
PRECCC21
PRECCO22
PRECCO23
PRECCC24
PRECCO25
PRECCG26
PRECCC27
PRECC(C28
PRECCO23
PRECCC3C
PRECCC31
PRECCO32
PRECCO33
PRECCC34
PRECCO35
PRECCO36
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15

16
17

110
12C

130

140

150

160

DC 15 GP=1,GRP
Y=FF2(P)
T2=T2+TC(GP)*PST(P,CP) Y
CCNTINLE
PST(P,G)=X6%PSI(P,GI+T2
CCNT INUE

CCNTINUE

TF(BCL.EC.0) PSI(1,6)=0.0
IF(BCR.EQ.0) PSI(PT,G)=0.0

THIS RCUTINE CALCULATES THE PRECURSOR CONCENTRATICNS AT THE
BCUNDARY PCINTS CF THE REGIUNS IN PRECURSCR GRCUP G

X8=BETA(J)

IP=REG-1

DC 160 R=1,1P

P=PB(R)

IF (FUEL(R)) 130,11C,120
IF (FUEL(R+1)) 130,120,130
PSI(PyG)=C.0

GC 10 160

X1=XL(R)

X2=XR{R)

CO 140 GP=1,GRP
TC(GP)=(NUSIGF(R,GP ) *X14+NUSIGF(R+1,GP)*X2)*X8
CCNTINUE

T1=0.0

T2=0.0

Y=FF2{P)

DC 150 GP=1,GRP
T2=T2+TD(GP)*PSI(P,GP) %Y
CCNTINUE
PSI(P,G)=X6%PSI{P,G)+T2
CONTINUE

RETURN

ENDC

PRECCC3?
FRECCCID
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PRECCC44
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PRECCOSS
PRECCCSS
PRECCCéC
PRECCTE]
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109
110

SUBRCGUTINE PRINTA(PSIPSITCT,POWREGsWPT4WZ,4WHZ)

IMPLICIT REAL*8 (A-F,C-1Z)

INTEGER BCL,BCR,CHANGE +DELsONSCAT ,TAGX,TESTS,yTHG,XEN,
1 UPSCAT,WPTy FUELsGyGECMyGPyGPLyGPRyGLyCL+GL,GRPGPL,CLT,
2 PyPLyPR,PB, PRBENC , PT o, PUNBAL ; PUNFRS ; R;REG.SCR,
3 SORCE 4 SORG o SCZ o STEADY o STEP o TAGC , TAGF , TAGY
COMMCN /AY1/GRPWREGyPTCLyGUDEL,THG,IDEL
CCMMCN /A2/NUMJNCOMP,BCLoBCRyMTZ4yNTZy XEN,STEADY

COCVMON/ZAS/ZINSCUTHNERR

COMMCN /A9/POWTCTY,PCWBAR

COMMCN /Bl/HeHPTIME,T24ZERC,TZ0,TIMZ

CCMMCN /B2/NPRTGNZ,ISX,STEP,NISAVE,PRBENC, IPRN

DIMENSION PSI{(PT,GU}

DIMENSION PSITCT{REG,GRP)

DIMENSICN PCWREGIREG)

DIMENSION WHZ(PT)

DIMENSICN WZ(PT)

DIMENSICN WPT{(NUM)

WRITE (CUT,y140)

CALL TITLE (2)

WRITE (CUT4130) NZ,STEP,TIME,LHP

TPRT=TIME

WRITE (QUT,15C)

OC 110 N=1,NUM

P=WPT(N)

WRITE (0UT,240) NePyWZ(P),WHZ(P)

CCNTINUE

IGPT=GU

IF{{DABS{TIME-TZ)).LE.ZERO)}) GC TO 2

IF{ISX.GT.0) IGPT=GRP
CCNTINUE

DC 120 G=1,1GPTY

IF(G.LE.GRP) GC TC 111

1G9=G~-CGRP

WRITE (CUT,221) 1G9

GO 70 112

PRINCCCI
PRINCCC?
PRINCCC3
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PRINGCOT
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PRINCCCS
PRINLCLC
PRINCCI1
PRINCC12
PRINCO13
PRINCO14
PRINCQ1LS
PRINCO1&
PRINCO17
PRINCCLS
PRINCC1S
PRINCO20
PRINCO21
PRINCCZ22
PRINCOZ23
PRINCO24
PRINCC2S
PRINCOZ26
PRINCO27
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PRINCC29
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PRINCC31
PRINCC22
PRINCO33
PRINCC34
PRINCGC3S
PRINCO36
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111 WRITE (CuT,220) G

112 WRITE (0QUT4230) (PyPSI(PyG)eP=1,PT)
IFIG.GT.GRP) GC TC 120
WRITE (CUT4222) (RyGyPSITOT(RyG)9eR=1,REG)

120 CCNTINLE
WRITE(CUT,121)
WRITE(CUT,122) (RyPCWREG(R)yR=1,REG)
WRITE(CUT,123)PCWTCT

121 FORMAT (1HQ, 10X, 'REGION*,1CXy *NCRMALIZED POWER',/)

122 FORMAT(13X,12,12X5E14.7)

123 FORMAT(1HO»10X,*TCTAL NORMALIZELC PCWER = ', E14.7)

130 FORMAT (12HC TIME ZCNE=12,14H STEP NUMBER=14,7H TIME=,E12.6,12}
1 TIME STEP=,E12.6)

140 FORMAT (1HO)

150 FCORMAT (1HO/11E TEST POINT,6Xy10HMESH POINT6XySHFREQUENCY, SX, 8HEX
1P(WH)y1H )

220 FORMAT (3CHOPCINT-WISE FLUXES FOR GROLP ,1I3)

221 FORMAT {44HOPRECURSCR CCNCENTRATION FCR CELAYEC GRCUP 2 12)

222 FORMAT (34HOTOTAL INTEGRATEC FLUX FOR REGION ,12,7H GRCUP ,12,
13H = +E12.6)

230 FCRMAT ((2X46(1K(,13,2F) ,1PE12.6)))

240 FORMAT(4X913913X91349X91P1E11.496X,1P1lE13.6,14X,13)

RETURN

END

PRINCC37
PRINCO38
PRINCO39
PRINCC4C
PRINCC41
PRINCO42
PRINCC43
PRINCC44
PRINCO4S
PRINCQ46
PRINCO4T
PRINCO48
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205

210
215
220

230
250
255

260
270

FUNCTION PROD(P,y R ¢G4sPSI4NUSIGF,SIGXyFUELyUPSCAT,CNSCAT,BAR)

IMPLICIT REAL*E (A-KH,0-2)
INTEGER BCL¢BCRyCHANGEZDEL yCNSCAT » TAGXyTESTS,yTHGyXEN,

1
2
3

UPSCAT,WPT, FUEL,G,GEOM,CP,CPLyGPRyGL,yCLyCL4CRP4GPU,CUT,
PyPL,PR,PB, PRBEND , PT , PUNBAL , PUNFRS , R;REG,SCR,
SORCE 4 SCRG 4 SCZ , STEADY 4 STEP o TAGC » TAGF , TAGT

REAL*8 LRsNUSIGF
COMMON /A1/GRP,REG,PT,GLyGU+DEL,THG,IDEL

CIMENSICN
DIMENSICA
DIMENSICN
CIMENS ICON
DIMENSICN

X=0.0

PSI(PT,GRP)

DANSCAT(REGsGRP) ,UPSCAT(REG,CRP)
FUEL(REG)

NUSIGF(REG,GRP)
SIGX{REG,GRP,GRP)

IF(FUEL(R).EQ.C) CO TO 215
IF{BAR.EQ.0.0) GC TC 215

BC 210 GP=1,GRP

X=X+BAR*NUS IGF(R,GP)*PSI(P,GP)
IF(UPSCAT({R,G)) 220+250,422C

GPL=G+1

GPU=UPSCAT(R,G)

00 230 CGP=GPL,GPU
X=X+SIGX(RyGyGP)*PSI{(P,GP)
IF(ONSCAT(R4G)) 255,27C,255
GPL=CNSCAT(R,CG)

GPU=G-1

DC 260 GP=GPL.GPU
X=X+SIGX(RsGoGP)*PSTI(P,GP)

PROD=X
RETURN
END

PRCCCCC1

PRCCCCC2
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110

120

130

140
150

SUBRCUTINE PUN(PSI NUsSIGFsSIGC+SIGT,SIGX,XENON, [GDINE)
IMPLICIT REAL*E (A-¥H,0-1)

INTEGER BCLyBCRyCHANGE yDEL yCNSCAT , TAGXy TESTSsTHGyXEN,

1 UPSCATWPT, FUEL+GyGECM,GPyGPLyGPRyGDyCGL ¢GLyGRP 4GPLCLT,
2 PyPL,PR,PBy PRBEND , PT , PUNBAL , PUNFRS , R,REG,SCR,
3 SCRCE , SORG 4 SCZ 4 STEADY , STEP o, TAGC , TAGF , TAGY
REAL#*8 IQCINE

REAL*B LRoNU,NUSIGF¢NX

CCVMCN /A1/GRP,REC,PToGLsGUOEL,THCG,ICEL

COMMON /A2/NUM,NCOMP,BCL,BCRyMTZyNTZ,XEN,STEADY

DIMENSICN PSI{PT,GU)

DIMENSICN NU(GRP)

DIMENSION XENCN(REG), ICDINE(REG)

DIMENSICN SIGC({REG,GRP)ySIGF(REG,yGRP) +SIGT(REGyGRP),
ISIGX(REG,GRP,GRP)

XX=C.0

11=0

12=2

13=C

ASSIGN 120 TO NSWTCH

IF (GRP.EQ.1l) ASSICGN 160 TC NSWTCH

NGRP=GRP~-1

DO 180 R=1,REG

PUNCH 110y R,I1,12,13

FORMAT (10H REGICN ,+13,47X,314)

GC TC ASWTCH, (120,160)

DC 150 G=1,NGRP

PUNCH 190y NU(C)sSIGF(RyG)ySIGCIRsG)ySIGT(RyG) 9XXySIGX(R,G+1,G)
OC 130 K=1,GRP

SIGX(R:K’K)=O.Q

DC 140 K=1,GRP

PUNCH 190, (SIGX{RyGP¢K),GP=1,GRP)

CONTINLUE

PUNCE 190y NU(GRP)ySIGF(RyGRP)ySIGC(R,GRP)ySIGT(RCRP) ¢ XX XX
PUNCH 190, (SIGX{RyGP,CRP);GP=14NGRP) 4XX

GC TG 17¢

PLUN
PLA
PUN
PUAN
PLAN
PUN
PUN
PLN
PUN
PUN
PLA
PUN
PUN
PUN
PLA
PUN
PLN
PLA
PUN
PUN
PLUN
PUN
PUN
PUN
PLA
PLAN
PUN
PLA
PLN
PUN
PLUN
PLN
PUN
PUN
PLA
PUN
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160 PUNCH 190, NU{1)+SIGF(Ry1)+SIGC{R+ 1)y SIGT(Ry1)9XXyXX PUN CC37

PUNCKH 19C, XX PUN CO3¢
170 CONTINUE PUN CO03S
180 CCNTINUE PUN CC40
190 FORMAT (6E12.7) PUN CC41l
IF (XEN.EQ.Q) GC TC 22C PUN CC42
DO 210 R=1,REG PUN CO43
IF ((XENCN(R).NE.0.0).OR.{ICCINE(R).NE.C.C)) PUNCH ZCC, R, XENCN(R) PUN CC44
1, ICCINE(R) PUN CC45
2CO0 FORMAT (1656X,2E12.7) PUN CO46
210 CCONTINUE PUN 047
220 DO 230 G=1,GU PUN CC4E
PUNCH 190, (PSI(P,G) 2P=1,PT) PUN CC49
230 CCNTINUE PUN CCS50
RETURN PLN CCS1
END PUN CCS52

PAGE 1¢eg



110

SUBRCUTINE RESCALI{(X,PSI)

IMPLICIT REAL%*8 (A-KH,0-1)

INTEGER GoGRPyREGyPT,GLGUyCEL,THG,IDEL,P
COMMCN /A1/GRPJREGsPToCGLyGUDELTHG,ICEL
DIMENSICON PSI(PT,GRP)

CALL SCALE(Y,PSI)

Y=X/Y

DO 110 G=1,GRP

DO 110 P=1,PT

PST(PyG)=PSI(P,G)*Y

RETURN

END

RESCCCC1
RESCCCO2
RESCCCC3
RESCCCC4
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RESCCCC?
RESCCCCE
RESCCCQCS
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11

SUBROUTINE RHS{GyPSIsFF14FF2,TILoNX,NUSIGFyVINV,sSIGX ,FLELySC»
1XLoXRyFByIPLy IPR)

IMPLICIT REAL*E8 (A-H,0-1)

INTEGER BCLyBCRyCHANGE yDEL+ONSCAT,TAGXy TESTSyTHG ¢ XEN

1
2
3

REAL*8 LR,

UPSCAT yWPTy FUELGyGECM,GP+GPLGPRyGDyGL GUGRPHGPL,CLT,
PsPL4PR,PB, PRBENL , PT , PUNBAL , PUNFRS , R,REG,SOR,
SORCE , SCRG 4 SCZ 4 STEADY 4, STEP , TAGC , TAGF , TAGT
NUsNUSIGF 4NX

CCMMCN /A1/GRPJREGyPT L CGLyGUDEL,THG,ICEL
COMMON /A2/NUMNCOMP,BCL,BCR,MTZ,NTZ,XEN,STEADY

DIMENSICN
DIMENSICN
DIMENSION
DIMENS ICN
DIMENSION
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENS ICN

PSI(PT,GU)

FF1(PT)

FF2{PT)

VINV(GRP)

TI1(REG)

IPL(REG), IPR(REG) ¢PB(REG) yXL{REG) s XR(REG)
FUEL (REG)

SC(GRP, IGEL)

NX(GRP) ¢4NUSTICF{(REG,GRP)

SIGX{REG,GRP,GRP)

THIS RCUTINE EVALUATES THE RHS OF THE ALGORITHM AT ALL INTERIOR

PCINTS CF
X3=NX{G)
PL=1

EACKE REGICN IN A GIVEN CROUP

IF (BCL.EQ.Q) PL=2
DC 2C R=1,REG

PR=IPR(R)

IF({R.EC.REG) . AND.(BCR.EQ.1)) PR=PT
DO 19 P=PL,PR

T1=0.0
T2=06.0

IF(GRP.EC.1) T2=X3*NUSIGF(R,G)*PSI(P,G)
IF(G.EC.1) GO TQ 12

GPU=G-1

DC 11 GP=1,GPU
T1=T1+(X3*NUSIGF(R,GP)+SIGX(R,G,GP))

RES
Rt+S
RHS
RES
RES
RES
RES
RES
RHS
RES
RHS
RES
RKES
RHKS
RHS
RHS
RKES
RES
RES
RES
RES
RHS
RES
RHS
RES
RES
RHES
RHS
RHS
RHS
RHS
RHKS
RES
RHS
RHS
RES
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C

12

13

14

15

16

17

18

19

20

110

1*PSI(P,4GP)

IF(G.EC.GRP) GC TO 14

GPL=G+1

DC 13 GP=GPLyGRP

T2=T2+ (X3*NUSIGF{R,CP)+SIGX(R,G,GP))*

1PST(P,GP)

NCW ACC DELAY CCNTRIBUTIONS
73=0.0

IF(CEL) 18,18,15
IF(FUEL(R)) 16418416

DC 17 GP=GL,GU

GD=GP-GRP

T3=T34SC(GyGD)*PST(P,GP)

CCNTINUE

T1=T1*FF2(P)

T2=T2*FF1(P)

T3=T3*FF1(P)

T4=T1+T72473
PSI(P+GI=VINV(G)*PSI(P,G)+T4

CONT INUE

PL=PR+2

CONTINUE

THIS ROUTINE EVALUATES THE RHS OF THE ALGORITHM AT ALL REGICN

BCUNDARY POINTS IN CGRCOUP G
IP=REG-1

IF (IP) 220,22C,110

DC 210 R=1,IP

JRP=R+1

P=PB(R)

X1=XL{(R)

X2=XR{R)

T1=0.0

T2=0.0

IF{GRP.EQ.1) T2=X3*(NUSIGF(R,G)*X1+NUSIGF(R+1,GC)*X2)3PSI(P,G)

IF (G.EQ.1) GO TO 130
GPU=G-1

RKS
RES
RHS
RHS
RES
RES
RHES
RHKS
RKS
RHS
RES
RES
RHS
RHS
RHS
RES
RES
RKHS
RES
RHS
RHS
RES
RHS
RES
RHS
RHES
RHS
RHS
RES
RKS
RHS
RES
RHS
RHS
RHS
RES
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120

130

140

150

160
170
180

190

2CC

210
220

DC 120 GP=1,GPU
T1=T1+(X3*(NUSIGF(R,GP)I*X]1+NUSIGF(R+1,GP)
1%X2)4SIGX(RyGoyCPI2X1+SIGX{R+1,G+GP)*
2X2)*PSI{(P,GP)

IF (G.EQ.GRP) GC TO 15¢C

GPL=G+1

DO 140 GP=GPL,GRP
T2=T2+(X3*(NUSIGF{R,GP)*X1+NUSIGF (R+1,GP)
1%X2)4SIGX(RyGoGPIRX1+4SIGX(R+1,GGP)*
2X2)*PSI(P,GP)

THEN ACO PRECURSCR CONTRIBUTICNS

T3=0.

IF (DEL) 200,2C0,160

WE CHECK FOR ANY FUEL AT THE BOUNCARY PCINTY
IF (FUEL(R)) 18C,170,180

IF (FUEL{R+1)) 180,200,180

DC 190 GP=GL,GU

GD=GP-GRP

T3=T3+SC(GsGD)I*PSI(P,GP)

CONTINLUE

T1=T1*FF2{P)

T2=T2%FF1(P)

T3=T3%FF1(P)

T4=T1+T72+73

PSI(PyG)=VINVI(G)*PSI(P,G)+T4

CCNTINUE

RETURN

ENC

RHS
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RHS
RHS
RES
RES
RES
RES
RES
RES
RHES
RFS
RES
RES
RES
RKS
RFS
RES
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11C

SUBROUTINE SCALE(Y,PSI)

IMPLICIT REAL%*E (A-F,0-27)

INTEGER G,GRPyRECPTyGLsGUsCEL,THC,ICEL,P
COMMON /A1/GRP,REGsPT4GLsGL,DELTHG,ICEL
CIMENSICN PSI(PT,CGRP)

THIS FUNCTICN FINCS THE LENCTE OF THE FLUX VECTCR
X=C.0DC

DC 110 G=1,4GRP

OC 110 P=1,°PT

X=X4+PSI(P,G)*PSI(P,C)

Y=CSQRT(X)

RETURN

ENC

SCL
SCL
SCL
SCL
SCL
SCL
SCL
SCL
SCL
sCL
SCL
SCL
SCL
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SUBRCUTINE SETUP(PSI,WPT,NUsNUSIGF,CM,CPySICXsPBsIPRyIPLsXL+XR
1FUEL NX,SDIN,UPSCAT ,DNSCAT,PSISTO,CD,CL,OL,y®A,GA)

IMPLICIT REAL*8 (A-H,0-2)

INTEGER BCLyBCRyCHANGE yDELyCNSCAT yTAGXyTESTS,THCyXEN,

1

UPSCAToWPT, FUEL,G,GEOM,GP,GPLyGPR,GCyCLyGU,GRP,GPL,CLT,

2P, PL,PR,PB,PRBENCsPToyPUNBAL,PUNFRS4R4REG,SCR,

3

SCRCE 4 SCRG o SCZ » STEADY , STEP , TAGC TYAGF o TAGT

REAL*8 ICDINE

REAL*8 LR,NUyNUSIGF NX

REAL *8 KEFF

CCMMCN /AL/GRPJREGyPTyGLyGUoDEL»THG, IDEL

COMMON /A2/NUM,NCCMP,BCLyBCRyMTZ,NTZyXEN,STEALCY

COMMCN /A3/PUNRAL ,SCRCE,GECM,NTAG,NUM2,PUNFRS

CCVNMCN /A4/TIGHT1,TIGHT2,TIGHT3

COMMON/AS/IN,OQUT,NERR

THIS RCUTINE CCRRECTS THE INITIAL ESTIMATES TO AN EXACTLY CRITICAL
PRCBLEM AND CALCULATES THE PRECURSCR CONCENTRATICNS

DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENSICN
DIMENS ION
DIMENSICN
DIMENSION
DIMENSICN
DIMENS ICN
DIMENSICN
DIMENSICN
CIMENSICN

PSI(PT,GU)
WPT (NUM)
PSISTC(NUM)
NU(GRP)
NUSIGF(REG,GRP)
CM{PTLGRP)CP(PT,GRP)
SIGX(REG,CRP,GRP)

PB(REG)» IPL(REG),IPR(REG), XL(REG) s XR{REG)
FUEL (REG)
NX(GRP)
SCIN(GRP, IDEL)

UPSCAT(REG,GRP) yDNSCAT{REG,GRP)
DC{PT)oCLU(PT)oDU(PT) +WA(PT) GA(PT)

ABS(X)=DABS(X)
SQRT(X)=DSQRT{X)
FLOAT(I)=DFLOAT(I)

IF (STEACY.EQ.3) GO 7O 201

KEFF=0.
XKK=0.C

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SETY
SET
SET
SET
SETY
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
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cccl
€Cce
CCC3
CCC4
CCCH
CCCe
ccC7
CCCE
CCCs
cCl1C
CCl11
ccl2
co13
CCl4
Co15
CO1é
cc17
cCls8
co1s
ccacC
CC21
€c22
€C23
(C24
€C25
CG2e
cc21
ccae
€C26
cC3C
€C21
€G22
€C33
CC34
€035
CC36



¥Y=0.

INDX=0

CALL SCALE(X,PSI)
110 CCNTINUE

D0 130 N=1l,MNUM

P=WPT (N)

PSISTO(N)=PSI(PyTHG)
130 CCNTINLE

CALL ITER(PSIsCM4CP,SIGX,PB,yIPL,IPRyXLyXRySCIN,FLEL,
INXyNUSICF,UPSCAT,CNSCAT,0D4CL,DUyWA,GA)

CALL SCALE(Y,PS1)

KEFF=Y/X

CALL RESCAL(X,PSI)

IF (XKK) 140,4140,15C
140 XKK=KEFF
INDX=1
GC TC 110
150 IF (ABS(KEFF/XKK-1.C)-TIGHT1) 160,160,14C
160 CONTINUE
IF (ABS(KEFF-1.C)-TIGHT2) 190,190,170
170 DC 180 G=1,GRP
NU(G)=NU(G)/KEFF
DC 180 R=1,REG
NUSIGF(R,G)=NUSICF(R,G)/KEFF
180 CONTINUE
INCX=2
GC TC 110
160 CCNTINLE
INCX=3
D0 200 N=1,NUM
P=WPTI(N)
IF(DABS(PSISTO(N)/PSI(P,THG)-1.0)-TIGHT3) 2CC,2CC,110
200 CCNTINUE
201 CCNTINLE
CALL EQPREC(PSI FUELyNUSIGF,IPL,yIPRyXL4XR)
I1I=GL

SET

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SEY
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
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cc31
C038
€039
CC4C
Co41
C042
C043
CCa4
€045
CC4é
CC4a1
C048
C049
CC5C
€051
CC52
CCsS3
CC54
€055
CC56
CCs7
cos58
€059
CCeC
Coel
CC62
Ccé63
CCe4
Co65
Cos66
ccel
Coe68
Coé69
ccicC
Co71
cor2



210

22¢C

225

230

240

270 FORMAT (19HC EQUILIBRIUM NU(G),3X,4(1H{,13,1H),E14.7)/722X,(4(1H(,]
13,1H),E14.7)))

280
290
3¢0
310
330

IF (STEACY.EQ.3) WRITE (CUT,33C)
IF (STEACY.EQ.3) GO 1O 21¢C

I1=1
WRITE
WRITE

(CUT927C) (CsNU(C)»G=1,GRP)

{(CuT,280)

CONTINUE

DC 220
WRITE

RETURN

G=11,GU

(OUT4300) (P,PSI(PyG)yP=1,PT)
IF (PUNBAL.EQ.1) GO TO 225

CCNTINUE

DO 230

G=1,GRP

PUNCE 310,NU(G)

WRITE
DO 240

(CUT,290)
G=1,GU

PUNCE 310,(PSI(P,G)sP=1,PT)

RETURN

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
ENC

{20HO ECQUILIBRIUM FLUXES)

(53HC ECUILIBRIUM NU(G) ANC FLUX CISTRIBUTICN ARE PUNCHEC)

(6{1H{,13,1H),E13.7))

{6E12.7)
(33HOINITIAL

PRECURSCR CCNCENTRATICNS)

SET
SET
SEY
SEY
SET
SET
SET
SET
SET
SETY
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
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€C13
C074
CC15
CCci¢
cgi
cov8
CCis
ccsao
cosl
cece2
coce3
co84
coss
ccae
cos?
coss
ccsag
c0s0
€09l
€092
CCs3
€094
CC95
CCSé6
ccs7



110
120
130
140

150

160

17C
180

SUBRCUTINE SOURCE(GoPSI,SORG,SORySRCEC,SRCELy XLy XRyPB,yIPL,IPR)

IMPLICIT REAL*E (A-F,0-2)
INTEGER BCL,BCR,CHANGE yDEL+CNSCAT,TAGX,TESTS,THG,XEN,

1 UPSCAT NPTy FUEL¢GyGEOM,GP4GPLyGPRyGCyGLsGLsGRP4GPL,CLT,
2P,PLyPR,PByPRBENC»PToPUNBAL,PUNFRS,RyREGSCR,
3 SORCE 4 SORG , SCZ , STEADY , STEP , TACC » TAGF , TAGT

REAL*8 LRyNUyNUSIGFNX

INTEGER PLB,PRE

CCMMCN /A1/GRPLREGyPToCL,GUDEL,THCG,ICEL

COMMON /A2/NUM,NCOMP,BCL,yBCRyMTZ,NTZ,XEN,STEADY
COMMCN /A3/PUNBALySCRCEoGECM,NTAG,NUM2,PUNFRS
CCONMCN /B1/HoHP,TIME,T2,2ERC,T20,TIMZ

DIMENSION PSI(PT,GU)

DIMENSICN IPL{REG), IPR{REG)sPB(REG)+XL(REG) yXR(REG)
DIMENSICN SCR{REG)SCRC(REGyGRP)ySRCEC(PT,GRP)SRCEL1(PT,4GRP)
FLOAT{({I)=DFLOAT{(]1)

THIS RCUTINE EVALUATES THE CONTRIBUTICN CF EXTERNAL SCLULRCES
TI1=0.0

DC 320 R=1,REG

IF (SORG{RyG).EC.Q) GO TO 320

IF {(R-1) 110,11GC,140

IF (BCL.EQ.1) GC TC 12¢C

PL=2

GC TO 130

PL=1

PLB=0

GC TC 150

PLB=PB(R-1)

PL=PLB+]

PR=IPR(R)

PRB=PR+1

IF (R-REG) 170,160,160

IF (BCR.EQ.1) PR=PT

PRB8=0

CCNTINLUE

X1l=H

SRCECCC1
SRCECCC2
SRCECCO3
SRCEQCCC4
SRCECCCS
SRCECCCe
SRCECCO7
SRCECCC®E
SRCECCCS
SRCECC1O
SRCECC11
SRCECC12
SRCECO13
SRCECO14
SRCECC1S
SRCECC16
SRCECO17
SRCECC18
SRCECC1S
SRCECC20
SRCECC21
SRCECC22
SRCECC23
SRCECO24
SRCECC25
SRCECQ2¢
SRCECQ27
SRCECO28
SRCECC29
SRCECC3C
SRCECC31
SRCECC32
SRCECO33
SRCECC34
SRCECC3S
SRCECO3€
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200

210

220

230
240

250
260
270

280

290

3C0
310

320
330

X2=H*¥H/2.0

GC TC 2cC0

X3=TIME-TI+k/2.C

IF (SCR(R)-1) 320,270,210

LP=PT-1
X4=H*(SRCEO(LP+G)+SRCELILP+G)*X3)
CC 220 P=PL,PR

PSI(P,G) =PSI{P,G) +X4

IF (PLB) 230,24(,230
PSI(PLB,yC)=PSI(PLByGC)+X4%XL(R)

IF (PREB) 250,260,250
PSI(PRB,G)=PSI{PRB,G)+X4%XR(R)

GC TC 320

DC 280 P=PL,+PR
X4=H*(SRCEO(P,G)+SRCEL(P,G)*X3)
PSI(P,G)I=PSI(P,G)+X4

CCNTINUE

IF (PLB) 29C,3C0,290C
X4=H*{SRCEO(PLB,G)+SRCEL{(PLB,G)*X3)
PSI(PLBsC)=PST(PLByC)+X4%XL(R)

IF (PRB) 310,320,310

X4=H¥{ SRCEO(PLB,G)+SRCE1(PLB,G)*X3)
PST{(PRByG)I=PST(PRB,C)+X4%XR{R)
CCONTINUE

RETURN

ENC

SRCECC37
SRCECO38
SRCECO39
SRCECC4C
SRCECO41
SRCECO42
SRCECC43
SRCECC44
SRCECQ4S
SRCECO46
SRCECC47
SRCECO48
SRCECOQ49
SRCECC5C
SRCECO51
SRCECOS52
SRCECCS3
SRCECCS4
SRCECO55
SRCECOS56
SRCECCS1?
SRCECOS8
SRCECOS59
SRCECC6C
SRCECCE1
SRCECO62
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120

125
13¢C
140

150

SUBRCUTINE TEST{STPRN,PSIPSITOT+POWREGsWPTyhZ WkHZ)
IMPLICIT REAL*8 (A-F,C-2)

REAL*8 JODINE

INTEGER BCL+BCRyCHANGE yDEL +CNSCAT,TAGX,TESTSyTHGXEN,
1 UPSCATWPTy FUELGyGECM,CPosCPLGPRyGLyCL+CL+GRP,GPU,CLT,
2 PsPLsPRyPBy PRBENC , PT , PUNBAL , PUNFRS , RLREG,SCR,
3 SORCE 4 SCRG o SCZ o STEADY 4 STEP 4 TAGC , TAGF , TAGT
COMMCN /A1/GRPREG.PT,CLyGU,DEL,THG, ICEL

COMMCN /A2/NUM,NCCMP,BCL,BCRyMTZ,NTZyXEN,STEALCY
COMMCN /A3/PUNBAL »SCRCELGECM,NTAG,NUM2,PUNFRS

CCMMCN /B1/HyHPoTIMEZT2,ZERC,TZ20,T71IMZ

COMMCN /B2/NPRTGJNZH3ISXSTEFP,NZSAVE,PRBENC,IPRN
CIMENSION STPRN(SC)

DIMENSICN PSI{PT,CU)

DIMENSICN PSITCT(REG,GRP),PCWREG(REG)

DIMENSICN WHZ(PT) WZ{PT) ,WPT(NUM)

IFLAG=0

STEP=STEP+]

TIME=TIME+H

IF (NUM2.EQ.O) GC TC 120
IF((CABS{TIME~-STPRNINPRT))).GT.ZERC) GO TC 12C
NPRT=NPRT+1

IFLAG=1

IF((CABSH{TIME-TZ)).LT.ZERQ) GO TO 150

IF{IPRN.EQ.C) CC TC 125

IF ((MOD(STEP,IPRN)).EC.0) GO TC 14C

IF{IFLAG.EQ.1) CGC TO 140

RETURN

CALL PRINTA(PSI,PSITCT,POWNREGyWPTyW2,WHZ)

GC TC 130

CALL PRINTA(PSIPSITCT yPOWREGsWPT yWZyWKZ)

NZ=NZ+1

IFINZ.CT.NT2Z) PRBENC=1

GC TC 13¢

END

TESTCCG1
TESTCCCZ
TESTCGO3
TESTCCC4
TESTCCCS
TESTCCO6
TESTCQO7
TESTCCCE
TESTCCCS
TESTCO1C
TESTCCL1
TESTCC12
TESTCO13
TESTCCl4
TESTCC1S
TESTCO16
TESTCC17
TESTCCle
TESTCC1S
TESTCO020
TESTCC21
TESTCO22
TESTCO023
TESTCC24
TESTCC25
TESTCO26
TESTCC27
TESTCCZ28
TESTCC29
TESTCC3C
TESTCC31
TESTCC322
TESTCC33
TESTCC34
TESTCC3S
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SUBRCUTINE TITLE (K) , TITLCCCL

INTEGER CUT TITLCCCZ2
COMMON/AS5/IN,OUT,NERR TITLCCC3

C REACS ANC PRINTS CASE TITLE TITLCOO4
C K=1 TITLE IS REAC IN TITLCCCS
C K=2 TITLE IS WRITTEN QUT AT THE TGP CF A NEW PAGE TITLCCCS
C K=3 TITLE IS WRITTEN CUT, NO NEW PAGE TITLCCO?
C : TITLCCCS
1CC FCORMAT (15H ENC CF PRCEBLEWN) TITLCCCS
C TITLCO1O
110 FCRMAT (72H TITLCOL1

1 ) TITLCC12

120 FORMAT (1H1) TITLCO13

c TITLCO1A4
C TITLCO1S
GO TC (130,140+15C+145),K TITLCO1l6

130 REAC (IN,110) TITLCO17
GC TC 160 TITLCOLl8

14C WRITE (6,12C) TITLCC1S
GO 7O 150 TITLCC20

145 WRITE (6,110) TITLCO21
WRITE (6,100) TITLCC22

GO TO 160 TITLCO23

150 WRITE {6,110} TITLCO24
160 RETURN TITLCC25

END TITLCCZ26
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20

40

SUBRCUTINE UPCAT(TAGT,TAGX,TAGC,TAGF,CHANGE yNUSIGFPSIBAR,ICCINE,
IXABS ¢ XENCNy CTRL9CTRQoCXL9CXQyCCL ¢CCQoCFLCFQsSIGT,SIGX,SIGF,
2SIGC,PSIBl4NU,FUEL)

IMPLICIT REAL*8 (A-K,0-2)

INTEGER BCL+sBCRyCHANGE DEL yCNSCAT, TAGXyTESTS s THG 4+ XEN,

UPSCATWPT, FUEL!G'GECM’GP'GPL'GPR’GD'GLOGU’GRPOGPU'GUT;.

1

2 P,PL,PR,PB, PRBEND , PT , PUNBAL , PUNFRS , R,REG,SOR,
3 SORCE , SCRG , SCZ , STEADY , STEP , TAGC , TAGF , TAGT
REAL*8 ICDINE

REAL#8 LR,NUyNUSIGF,NX

COMMON /A1/GRP,REG,PT,GL,GU,DEL,»THG,IDEL

CONMMCN /A2/NUN ¢NCCMP,BCL,BCRyMTZoNTZ4 XEN, STEACY

COMMON /B1/HyHP,TIME,T2,2ERC,TZ0,TINZ

COMMCN /B2/NPRT,NZ,ISX,STEP,NZSAVE ,PRBENC, IPRN

DIMENSICN CHANGE (REG)

DIMENSICN TAGC{REG) 4TAGF(REG),TAGT(REG),TAGX(REG)

DIMENS ION NUSIGF{REG,GRP)

CIMENSICN SIGC(REGsGRP),SIGF(REG,yGRP),SIGT(REG,GRP),
1SIGX(REG+GRP,GRP)

DIMENSICN CCL{REG,GRP)4CCQIREGGRP) yCFLIREGyGRP) 4CFC(REC GRP),
1CTRL{REGyGRP) s CTRCIREG yGRP ) yCXL(REG) » CXQ(REG)

DIMENSICN XENCN{REG)

CIMENSION NU(GRP)

CIMENSICN PSIBAR(REG,GRP),PSIB1(REG,GRP)

DIMENSICN XABS(REG,GRP)

DIMENSION IODINE(REG)

DIMENS ICN FUEL (REG)

T=T20

Y=(TIME-TIMZ)/(T2-T)

YSG=Y* (TIME4TINZ-24T)/ (TZ-T)

TIMZ=TIME

IF(XEN.EQ.0) GC TC 40

CALL FECBKX{PSIBAR,SIGF,XABS,XENON, IOCINE,PSIB1,FUEL)
CCNTINUE

DC 350 R=1,REG

UPCTCO0O01
LPCTCCC2
UPCTCCC3
UPCTCOOC4
LUPCTCCOS
UPCTCCCE
UPCTCOC?
UPCTCCGE
UPDTICCCS
UPCTCC1O
UFCTCO11
LPCTCC12
UPCTCO13
UPCTCO14
LPCTCCLS
UPCTCClé
UPCTCO17
LUPCTCOlE
UPCTCC1S
UPCTCC2C
UFCTCC21
UPCTCC22
UPCTCC23
UPCTCO24
LPCTICC25
UPCTCO26
UFCTCO27
UPCTYCC28
UPCTCC2S
UPCTCC30
LFCYCC31
UPCTCC32
UPCTCC33
UFCTICO034
UFCTCC35
UPCTCC3E

PAGE 201



110
120

130
140
150

160
170
180
190

2C0

210

220
230
240

250
260

270
280

IF (TAGT{R)-1) 160,110,130

DC 120 G=1,4GRP
SIGT(RyCI=SIGT(R,CI+CTRL{R,G)*Y
GC TC 150

00 140 G=1yGRP
SIGT(RyCI=SIGT(R+GI4CTRLIRyG)*Y+CTRQ{RyG)*YSQ
CHANGE(R) =1

GO 10 170

CHANGE(R)=0

IF (TAGX(R)-1) 220,180,210
X=CXL(R)*Y

DC 200 C=1yGRP

DG 2C0 GP=1,GRP
SIGX(RsGyGP)I=SIGX{R,G4CPI*(1.C+X)
CHANGE(R)=2

GC TC 220

X=CXL(R)*Y+CXQ(R)*YSQ
GC TC 190

IF {(TAGC(R)-1) 27C,230,25C

CC 240 G=1,GRP
SIGC(RyG)I=SIGC{R,C)I+CCLIR,C)*Y
CHANGE(R)=2

GC 7O 270

DC 260 G=1,GRP
SIGC(R,G)=SIGC(R,GI4CCL{R,G)*Y+CCGC(R,G)*YSQ
CHANGE (R)=2

IF (TAGF(R)-1) 32(,280,3CC

bC 290 G=1,GRP
SIGF(RyG)=SIGF(R,C)4CFL{R,C)*Y
NUSIGF(RyG)=NU{G)I*SIGF(R,G)

LPLCTCC37
LPCTCO38
UFCTCC39
LPCTCC4C
UPCTCC4l
UPCTCC42
UPCTCC43
UPCTCC44
UPCTCC4S
UPCTCC46
UPCTYCC4T
UPCTCC48
UPCTCO49
UPCTCCSO
UPCTCCS1
UPCTCOS2
UPCTCCS3
UPCTCCS54
UPCTCCSS
UPCTCO56
UPCTCCS7?
UPCTCOS8
UPCTCOS59
UFLCTCC60
UFCTICCs1
UPCTCGC62
UFCTCO063
UPCTCC64
UPCTCCES
UPCTCOGS
U~PCTCCO7
UPCTICCe8
UFCTCO&9
UPCTYCCTO
UPCTCC71
UPCTCCT2

PAGE 2C2



290

3C0 DC 310 G=14GRP

310 SIGF(RyG)I=SIGF{RsGI+CFLIRyGI*Y+CFC(R,G)*YSQ

CHANGE(R)=2

320 IF ({((TAGF(R)EC.C)ANC.ITAGC(R)LEC.O))ANC.(TAGX(R)ECL.QO)) GC TG

330

340

345
350
370

CCNTINUE

CHANGE (R)=2
GC TC 320

1350

CO 340 €=1,CGRP
SIGX(RyGsG)=SICF{RyG)+SIGC(R,G)

X=C.0

D0 330 GP=1,GRP
X=X+SIGX{RyeGP+C)
SIGX(RsGsG)=X

CONT INUE

IF (XEN.EQ.C) CGC TC 350
DO 345 G=1,GRP

Z=XABS (RyG)*XENCN(R)
SIGX(RyGeGI=SIGX{R,CyG)+2Z
SIGC(RyG)=SIGCI(R,G)+2Z

CCNTINUE
RETURN
END

UPCTICCT3
UPDTCCQ74
UPCTCO75
UPCTCC6
uPCICC??
UPCTCO78
UFCTCC?S
UPLTCCEC
UPCTCO8]
UPLCTCO82
UPDTCCE3
UPCTCO84
UPCTCO85
UFDTCO86
UPCTCCE?
UFCTCO8S
LPDTCCE9
UPCTCCSC
UPCTCOS1
UPCTCCI92
UPDTCC93
UPCTCOS4
UPCTCOSS5
UPCTCCSé
UPCTCCS?
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