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1DB, A ONE-DIMENSIONALDIFFUSION CODE
FOR NUCLEARREACTORANALYSIS

W. W. Ltttle

ABSTRACT

IDB is a multipurpose,one-dimensional(plane, cylinder, sphere)
b.

diffusion theory code for use in reactor analysis. The code is designed to do

the following:

• To compute ke__ and perform criticalitysearches on time absorption,

reactor composition,reactordimensions,and buckling by means of

either a flux or an adjointmodel.

• To compute collapsedmicroscopic and macroscopic cross sections

averaged over the spectrum in any specifiedzone.

• To compute resonance-shielded cross sections using data in the

shielding factor format.

m

• To compute isotopicburnup using decay chains specifiedby the user.

All programming is in FORTRAN. Because variable dimensioningis

employed, no simple restrictionson problem complexity can be stated. The

number of spatial mesh points, energy groups, upscatteringterms, etc. is

limited only by the availablememory. The source file contains about

3,000 cards.
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1DB, A ONE-DIMENSIONALDIFFUSION CODE
FORNUCLEARREACTORANALYSIS

1.0 INTRODUCTION

IDB is a one-dimensionaldiffusion theory code designed to compute
resonance-shieldedgroup cross sections and perform burnup calculations.
Resonance-shieldedcross sections are calculatedusing data (infinitedilution
cross sections and resonance-shieldingfactors) in the shielding factor format
(Abagyanet al. 1964). Interpolationschemes are used to compute shielding
factors applicable to specific compositions.

The flux profiles and eigenvalue are computed by standard source-
iterationtechniques. Convergence is acceleratedusing fission source over-
relaxation. Adjoint calculationsare performedby transposing the scattering
matrix and fission source and invertingthe group order of the input data.

Criticalitysearches can be performed on time absorption,material
concentrations,region dimensions, and buckling. Alpha and kelf can be used
as parametriceigenvalues.

Isotopic burnup is computed using decay chains specified by the user.
Decay, absorption,capture transfer, (n,2n) transfer,and fission product
buildup are permitted. All burnup is by zone (i.e., using zone-averaged
fluxes and cross sections).

The format of the input data (e.g., cross sections, flux dumps, geometry,
and compositionspecifications)is compatiblewith the Los Alamos two-
dimensionaltransport code Twodant (Alcouffeet al. 1984) and the Pacific
Northwest Laboratorytwo-dimensionaldiffusioncode 2DB (Littleand Hardie
1968).

All input is through generalized input routines. These routines allow
position-independentdata to facilitate input from video terminals. Variable
dimensioningis employed to make maximum use of the availablememory. The
IDB code is an extensiverevision to the PacificNorthwest Laboratory IDX

" (Hardieand Little 1967) code. Revisions includeadditional flexibilityin
input format, enhanced burnup capabilities,activity options, inclusionof

, upscattering,and isotopic dependenceof MeV/fission.
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2.0 CALCULATIONOF FLUXAND EFFECTIVE
MULTIPLICATIONCONSTANT

2.I FORMULATIONOF DIFFERENCE EQUATIONS

The multigroupdiffusion equations can be written in the form

i Si +Si =0 i = I 2 IGM (2.1)Di_ Si -Z r , , , ...,

- where"

_' Xi IGM IC_

si = _ (vZf)jSj + _ Z(j_i) Sj (2.2)
kef f j = 1 j = 1

j,.i

IGM = Number of energy groups

i = Energy group index

Di = Flux in group i

Si = Source in group i

Di = Diffusionconstant for group i

(,Zr)i = Fission source cross section for group i

Z(j_i)i = Scatteringcross section from group j to i

Zri = Removalcross section for group i, and

IGM
i

= Za + _ Z(i_j)
" j=1

j-i

Xi = Fission source fraction in group i

keff = Effectivemultiplicationconstant.

The spatial difference equations in IDB are formulatedsuch that the mesh
point is placed in the center of the homogeneousmesh interval.
Equations (2.1) and (2.2) are then integratedover the volume associatedwith
each mesh point. For example, for mesh point k, the integrationwould be from
[rk - (ark/2)]to [rk+ (6rk/2)].

2-I
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The leakage terms are obtained by transformingthe volume integral over
the Laplacianto a surface integral using Green's theorem

fD_¢dV = fDV_-cI_a_ (2.3)

The flux gradients at the mesh boundary are obtained by interpolatingthe two
contiguous flux values. Thus, volume integrationof Equation (2.1) for mesh
point k leads to the expression

- - ¢k.i- Ck k =Dk.k-iAk.k-1¢k-i Ck + _k.1.kAk._._ - Z,¢kVk+ SkVk 0 (2.4) "
rk - Ik-1 _k.i - rk

B

where, for simplicity,the group indices have been omitted, and

k= I, 2, ..o, IM

IM - NumL_r of mesh intervals

®k = Flux associatedwith mesh point k

rk = Radial position of mesh point k

_k = Volume associatedwith mesh point k

Sk = Source rate associatedwith mesh point k

:Ekr= Removal cross section associatedwith mesh point k

Ak,k.I = Area of boundary betweenmesh point k and mesh point k-1

C)k,k.I - Ef_'._ctivediffusion constant between mesh point k and mesh point
k-I, and

D_Pk__ (Brk + brk_I)

Dk_rk__ + Dk._6rk

If

If we let

m

_k = Dk'k-1Ak'k-_ (2.5)
r k - rk_ I

2-2
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and

_k = gk + gk.1 + _'IkVk (2.6)

Equation (2.4) can be recast into the convenient form

-{IkCk- I + _k_)k - {Ik.1{_)k.I --"SkV k (2.7)

where:

k = I, 2, ..., IM.

2.2 DISCUSSIONOF BOUNDARYCONDITIONS

Three boundary conditionsare available in IDB: reflective (V_ = 0),
vacuum (0 = 0 at 0.71 Atr), and periodic.

2.2.I Reflective

Imagine that a pseudo mesh interval (intervalO) with the same
compositionand thickness of Interval I is added on the left side of the left

boundary. If VO = 0 at the boundary,then 00 --01. Because (00 -01)
vanishes,the coefficientof 0o -01 [see Equation (2.4)] is immaterial,and
thus eI can be set equal to zero.

2.2.2 Vacuum

Again, imagine that a pseudo mesh interval (intervalIM+I) with the same
compositionas interval IM is added to the right side of the right boundary.
Because the flux vanishes at 0.71 A.r,the appropriatecoefficient of
$1M- 0,M+I(where OZM+I= 0), in Equation (2.5), is

DIMAIM.I IM (2.8)
" (ZIM.I 0 • 5 6r IM + 0 .7 1 lfr

As in the reflective case, there is no contributionof the pseudo flux in
Equation (2.4); i.e., for V_ = O, eI = O, and for 0 = 0 at 0.71 Atr , (1)IM+I= O.

2-3
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2.2.3 Periodic

In the periodic boundary conditionoption,

(_o -- _IN

and

_IN+I == _)1

From Equation (2.5),

u

Dm'1 Az"*I'z" (2.9) ,
al = a_"'1= 0.5(6rI + 6zl.)

The pseudo mesh intervalsdiscussedare not in any way a part of the
code. They are mentioned here only for heuristic purposes.

2.3 SOLUTIONOF DIFFERENCEEQUATIONS

The eigenvalue and spatial flux profiles are computed by standard source-
iterationtechniques; i.e., by using an initial fission source distribution,
the flux profiles in each group are sequentiallycalculated beginning in the
top (highestenergy) group. The flux profiles in each group are computed by
directly inverting Equation (2.7). Downscatter sources are computed using
current-iterationfluxes; upscattersources are computed using previous
iterationfluxes. After the new fluxes in all groups have been calculated, a
new fissionsource distributionis computed. The multiplicationratio, A, is
then obtained by taking the ratio of the new fission source rate to the old
(previousiteration) fission source rate. This sequence of events is called
an outer iteration.

Before each new outer iteration,the fission spectrum is multiplied by
I/A, so that A approaches unity as the iterationproceeds. The effective
multiplicationconstant is simply the product of the successiveAs.
Convergenceis assumed when 11 - A I < e, where e, the eigenvalue convergence
criterion, is an input parameter. All fluxes are renormalizedbefore each
outer iteration.

Fission source over-relaxationis employed in IDB to accelerate
convergence. The procedure is as follows. After the new fission source rate

_,+1 is computed byprofile,-IP".I,is calculated,a second "new" value, -2 ,
magnifying the difference between the new fission source rate and the old
fission source rate, by a factor of 0RF which is the over-relaxationfactor.

2-4
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Thus,

+1
F_ +I = F" + ORF(F[ - F v) (:).10)

i:.v+l
Then, -z_'+1is normalized to give the same total source as -1

The adjoint form of Equation (2.1) is solved by transposingthe
scatteringmatrix, interchangingthe role ofXi and (_Xf)i, and invertingthe
group order of the cross sections and fissionspectrum. The calculationthen
proceeds as in a flux calculation. Thus, in an adjoint calculation,the group
indices in the output are inverted,and the balance tables lack a direct

" physical significance.

2-5



illl

WHC-EP-0435

This page intentionallyleft blank.

2-6



WHC-EP-0435

3.0 DISCUSSIONOF SEARCHOPTIONS

The IDB code computes impliciteigenvalue search on time absorption,
material composition,zone thickness,and material buckling. In contrast to a
ke__ calculation,the fission spectrum is not multiplied by I/A after e_ach
outer iteration. Instead,after a convergedA has been obtained (IAU+1- Aul
< _ , where (" is the parametriceigenvalue convergencecriterion) by a
sequenceof outer iterations,the desired parameter is perturbed to make A
approachunity. That is, first a convergedA is calculated for the initial
system. The system is then altered by an amount specified in the input (the
eigenvaluemodifier) and a second convergedA is calculated. Subsequent
parameter changes are determined using either linear or parabolic interpola-

. tion procedures. The iterationis continued until 11 -A l < _.

. 3.! TIME ABSORPTION (_ CALCULATION)

For simplicity,consider the one-group, time dependentdiffusion equation

I _k_(£,t) = Dr2 ¢(_ t)- _]a¢(L_ t)+ v_](4K_'t) (3 1)v @t ' ' ' "

If we assume that

@(_,t) = ¢(_')e=t (3.2)

Equation (3.1) can be rewrittenin the form

In a time absorption calculation,the parameter,e, as defined and used
in Equations (3.2) and (3.3), is computed as the eigenvalue. Note that e/v is
effectivelyan absorption cross section--hence,the name "time absorption."

3.2 MATERIAL CONCENTRATION (C CALCULATION)

IDB can perform a flexible and comprehensivecriticalitysearch on
material composition. Any number of materials can simultaneouslybe added,
depleted,or interchangedin any number of zones.

The format for specifyingconcentrationsearches can best be described by
a simple example. Suppose that a mixture, Mix 10, is to be composed of two
materials mixed at full density, Materials 8 and g. Furtherassume that
Materials8 and 9 are to be simultaneouslyinterchangedsuch that they occupy

3-I
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a fixed volume fraction, b, of the zone mixture. The lO, 11, and 12 vectors
could then be set up as shown in the followingtabulation.

Mix number (IO) Materials nqmber (II) Materi_l density (12)

I0 0 0

10 8 1.0

10 9 -1.0

10 10 0

I0 8 a- 1.0

I0 9 b - a + 1.0

The first row (10,0,0) instructsthe code to clear the storage area for
Mix 10. The second row (10,8,1.0)and third row (10,9,-1.0)cause Material 8
and Material 9 to be added to Mix 10 with densities of £.0 and -1.0, respec-
tively. The fourth row (10,10,0)causes the current contents of Mix 10 to be
multiplied by the eigenvalue. Finally, rows five (I0,8,a- 1.0) and six
(10,9,b- a + 1.0) instruct the code to add Materials 8 and 9 to Mix 10 with
densities of a - 1.0 and b- a + 1.0, respectively.

This can be summarized by the expression

_Io = _eEV - _9Ev + (a - I)_, + (b - a + I)E 9 (3.4)

where:

ZlO = Macroscopiccross sectionfor Mix 10

Za = Full density cross section for Material 8

Z9 = Full density cross section for Material g

EV = Eigenvalue.

For an initialeigenvalue guess of 1.0, Equation (3.4) reduces to Z1o=
a_E8 + (b - a)_ 9. Therefore, a and (b - a)are simply the initialvolume
fractions of Materials8 and 9, respectively.

3.3 ZONEDIMENSIONS(6 CALCULATION)

IDB searches on reactor dimensions by varying the dimensions of each mesh
interval. Each mesh width, 6rk, is computed from the expression

6rk = 6r_ [I + (dimensionalmodifier)kEV] (3.5)

3-2
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where"

8r_ = Initialmesh spacing

EV = Eigenvalue.

Differentdimensionalmodifiers can be specified for each zone.

3.4 BUCKLING(Bz CALCULATION)

In a buckling search, the quantity Di_Bz (where D. is the zone dependent
diffusion constant for group i, and _ is the zone dependent buckling

- modifier) is added to the irh.group absorptioncross section. The in-group
scattering cross section,algg,is reduced by the same amount so that the
calculated total cross sectlon remains equal to the input total cross section.

" The buckling is then computed as the eigenvalue.

3-3
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4.0 CALCULATIONOF ISOTOPIC BURNUP

The basic burnup equation for each zone is

k| --k k k| --k k}• +Yn °n,Zn_N +y_ o_ _N (4.1)

where"

Ni = Density of nuclide i

Ai = Decay constant for nuclide i

aa-i= Spectrum averaged absorptioncross sectiun for nuclide i

af-i= Spectrum averaged fissioncross section for nuclide i

oc-i= Spectrum averaged capture cross section for nuclide i

an,-2ni= Spectrum averaged (n,2n)cross sectionfor nuclide i

yki = Fractionalyield for isotope i by isotope k

= Total flux.

The last four terms in Equation (4.1) allow provisionfor decay, capture,
(n,2n),and fission sources. The latter option, for example, could be used to
compute the fission product buildup.

" Each input time step is arbitrarilysubdivided into 10 smaller time
steps. Equation (4.1) is then solved as a march-out problem using the sub-
divided time intervals. Equation (4.1) can be rewritten in the form

= _(N,t) (4 2)clt:

4-I
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The particular march-out algorithm used can be written as

where:

J = Index on time •

6t = Fine-step time interval.

Equation (4.3) is implicit because NJ+I must be known in order to compute

_ Therefore, N must be iterated at each time point. This procedure leads+½"he algorithm

_,.i : _j + 6t (_j + _v ) (4 4)
J+l -T J+l

where:

= Iteration index.

4.1 REMARKSON BURNUPEQUATIONS

The zone-averaged flux and cross sections appearing in Equation (4.1) are
computed before each input time step. The total reactor power (from the
burnable isotopes) and flux profile (relative zone fluxes) are held constant

.during the fine-step march-out described in Equation (4.4).

The mathematical model presented shows that relatively short time steps
should be employed if rapid variations in isotopic concentration or flux
profiles are anticipated. Such conditions, however, are rarely encountered in
reactor design calculations.

4-2
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• 5•0 CALCULATIONOF MATERIALACTIVITY RATES

The activity distribution(i.e., reaction rate versus radius) can be
computed for any number of materials and cross sections• The materialscan be
either input microscopicdata or computedmacroscopicmixes• The specific
cross section to be used for each activity is specifiedby giving its position
in the cross sectionfile. This position order is shown below.

File position Cross sectiqn (Groupq)

I n,2n

2 Fission

3 Absorption

4 Nu x fission

5 Transport

6 Sigma (g+2 -g) (Upscatteringterms)

7 Sigma (g+1_ g)

8 Scattering,sigma (g _ g)

9 Sigma (g-I_ g) (Downscatteringterms)

lO Sigma (g-2 _ g)

The file position is problem dependent because a variable number of terms
can precede (n,2n), and also a variable number of terms can be used forupscatterand downscatter.

5-I
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6.0 CALCULATIONOF COLLAPSEDCROSSSECTIONS

IDB will collapse any IGM group cross section set (microscopicor
macroscopic)to a NCR group set (IGM E NCR E I) using the fluxes from any
specifiedzone. The regrouping is determined by simply specifyingthe number
of fine groups in each collapsedgroup. Thus, the energy bounds of the
collapsedgroups correspond to those in the original group structure. The
collapsingscheme is as follows:

I = Collapsedenergy group index

0x = Total flux in collapsedgroup I

_z = Average microscopiccross section for the Ithcollapsed group

- _(I-_))= Scattering cross section from group I to group J.

For simplicity,the zone indices have been omitted. So, _z is now
defined by the equation

I

0, = _E_ _i (6.1)

I

where the symbol Zdenotes a sum over the initialenergy groups comprising the
ITM collapsedgroup.

The fission, absorption,andneutron emission cross sectionsare
calculated such that reaction rates are unaltered by the averaging procedure.

Therefore, for _, T a, v_f, and _n,2n'

For the transportcross section, normalizedreciprocalweighing is used.
That is, Equation (6.2) is used with sigma replaced by the reciprocal of
sigma, and the final value is normalizedto conserve leakage.

6-I
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The collapsedupscatteringand downscatteringcross sections are
calculated by matching the transfer rates. Thus,

I d

_E]_ a(i_j)®, (6.3)
_(I-.J)=

ex

Finally, the in-group scatteringcross section is calculated from the identity

J
--I --I --I

cT_g= (Ttr- aa - _E]_(I_J) (6.4)
4

As an input option, cross sections can be collapsed over an entire cell
(all zones) rather than over a single zone.

6-2
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7.0 CALCULATIONOF RESONANCE-SHIELDED
CROSS SECTIONS FORMAT

Cross section data in the shielding factor format is given in three
sections" infinite dilution cross sections,scatteringmatrices, and
resonance self-shieldingfactors. A brief descriptionof the format and
treatment of this data is given in the followingparagraphs.

7.I INFINITE DILUTION CROSS SECTIONS AND SCATTERINGMATRICES

For each energy group of each isotope, nine parameters are given. These
are defined as follows"

at = Transport cross section

af = Fission cross section

= Neutrons per fission

ac = Capture cross section

Oin = Total inelasticscattering cross section

aet = Total elastic scatteringcross section

Pe = Average cosine of elastic scatteringangle

On,2n= n,2n cross section

ok = Kerma (heating)cross section.

The second data block contains the inelasticand elastic scattering
matrices,o(i_j). These matrices contain IGM x IGM terms, where IGM is the
number of energy groups.

The code cross-checksa substantia]portion of the above input data using
. the equations

Oin,i = ._(_in (i-'j) (7.i)]

and

oel,i= _Oel.(i-j) (7.2)3

7-I
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7.2 RESONANCESELF-SHIELDING FACTORS

Self-shielding factors are used to account for flux depression in the
vicinity of large resonances. For each energy group of each isotope, self-
shielding factors are listed for fission, capture, transport, elastic
scattering, and kerma. In simple terms,

= f (T,o.) o (7.3)

where:

= Resonance-shieldedcross section

a = Infinite dilution cross section
,4

f = Resonance self-shieldingfactor

T = Temperature

oo = Sum of total cross sectionsof all other elements in the medium per
atom of the isotope under discussion.

The resonance self-shieldingfactors are compiled for discrete values of
ao and temperature. A representativeformat of the input data (for a
temperaturedependent isotope) is pictured in Table 7-I. Up to 10 rows of
shieldingfactors can be given (if the f factors are temperature dependent),
and up to 10 columns of discrete ao values can be specified.

Table 7-I. Format for Resonance
Self-ShieldingFactors.

Temperature,K
Ta if a 2fa 3f a,,

Tb Ifa 2fb 3fb

Tc if c 2fc 3f c

The next two sections describe the interpolationequations employed to
compute shielding factors for any temperatureand total cross section.

7-2
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7.3 TEMPERATURE INTERPOLATIONEQUATION

For each ao column, the shielding factor correspondingto the current
temperature is computed by the equation

f(T) = _ + _ In T (7.4)

where e and B are determined using the two nearest points. Although other
interpolationschemes may be preferablein some instances, Equation (7.4)
appears to be satisfactoryfor most reactor analyses.

7.4 ao INTERPOLATIONEQUATION

- The interpolationscheme for ao is similar to the interpolationscheme
for temperature. That is,

f(a.) = ¢ + I}in ao (7.5)

where e and B are determined using the nearesttwo points. If oo is greaterL
than the largesttabulated total cross section,ao, or less than the smallest

s the followingapproximationsare employed"cross section, oo,

T (76)oo = I0 o o

ao= o zas (77)
• O

7.5 ITERATIONTO OBTAIN TOTAL CROSS SECTIONS

Becauseoo of each isotope cannot be obtained until the total cross
- section of all other isotopes is known, iteration is required to obtain both

the shieldingfactors and the total cross sections.

" An initialestimate of ao for each energy group of the kth isotope is

1 1 _E_PSFjNj(_t.j (7.8)
O'°'k = "_ j _*k

7-3
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where:

ao,k - Total cross section (excludingitself)per atom of the kth
isotope

Ot,j = Total cross section of jth isotope

Nk - Atom density of kth isotope

PSFj = Potentialscattering factor (approximately1.0 for light
isotopes,about O.Z for uranium).

Subsequent approximationsto the total cross section are obtained using
the algorithm

,+I 1 _[]PSF Nj f" . "= ,:,j (7t,j (7 g)
(7o,k _' j ,k

where v is the iterationindex. The symbol fv indicatesthat f has been

evaluated using the vthvalue of ao. Typical problems converge in just two
iterations;hence, the number of iterationson a_k has been set equal to two.
The effect of heterogeneitycan be approximatedY)_using modified values of
the potential scatteringfactor, PSF, which is user input.

7.6 EQUATIONS FOR MULTI6ROUP CROSS SECTIONS

The IDB code uses cross sections in the "DTF" format"

--i --i --i --i --i --
... On,2n Gf Ga %A{Tf(7tr...(7(i +lM ) _(i-.i)_(i-l-.i) ...

e

The bar indicatesthat the cross sections includeresonance self-shielding.
Any number of special purposecro.,:ssections can precede the (n,2n) cross
section.

Th_se cross sections are computed from data in the "shielding factor"
format using the followingequations:

--i " i i (7 11)Oa = f_ oif + fc OC
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(V_)± = vi fl oi (7.12)

°_z = fti,"o_r (7.13)

o(i+k-i) = f(i±k) o,i (i±k-i) + Oln(i±k-i) (7.14)

(i-i) = °_r ---ioa - Oin - o,z (7.15)
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APPENDIXA

INPUT INSTRUCTIONS

The following pages describe the input data for IDB. Most input--except
hollerithand binary data files--isread in via generalized input routines.
The following conventionsare used to expedite input:

R F,v = Repeat value (v) n times (e.g., R3 3.1 - 3.1 3.1 3.1)

I n v = Interpolaten points between previous value and v (e.g., if
previousvalue were O, then: 12 3 - 1 2 3)

C n m = Cycle, n times, previous m values (e.g., if last two values had
been 80 and 90, then: C3 2 = 80 go 80 90 80 go)

F = Fill array with previous value

T --Terminatearray

/ = Ignore remainingcolumns on card.

Two special formats should be noted. First, the integer control
parameters (Card 2) and floatingcontrol parameters (Card 3) are input by
name. That is, the parametername followed by the value. If a name is not
used, a default value is assumed. Second, for the Material Mix card, Card 11,
the format is IsotopeNumber (integer)followedby density (floating).

Any entries beyond Column 80 are ignored. Followingconvention,the
input is assumed to be on Unit 5.

For each array, if the correctnumber of data fields is not present, the
code will stop with an error message. The usual assumptionsfor integer and
floating formats apply.

Variable Field Description

CARD I: Hollerith To run a series of cases, repeat from this
card.

" ID Identificationcard.

CARD 2: Integer

AO2 Problem type:
= O, regular calculation,
= I, adjointcalculation.
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Variable FieId Description

NEV Eigenvalue type"
= I, keff,
= 2, time absorption,
= 3, concentration,
= 4, zone thickness,
= 5, buckling (B').

S02 Parametriceigenvalue type"
- O, none,
= 1, keff,
= 2, alpha.

IGM Number of energy groups.

NXCM Number of downscatteringterms.

NXCN Number of upscatteringterms.

NST Number of added cross section slots (before
n,2n).

ML Number of input cross sectionmaterials from
Unit 15.

NFX Initial flux guess option"
= O, none,
= I, fluxes from Unit 14.

NPRT Print option:
= O, mini print,
= I, print all fluxes,
= 2, print all cross sections,
= 3, print everything.

NPUN Flux dump option.
= O, none,
= 1, write fluxes to Tape 16.

NOIT Maximum number of outer iterations.

NRCX Number of generated cross sections from "
shielding factors (0 for DTF format).

NRCM Number of mixes used in generating resonance
shielded cross sections. If NRCM = O,
DTF format.

NMIX Total number of mixes.
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Variable Field Description

IGE Geometry option-
-_O, plane,
= I, cylinder,
= 2, sphere.

IM Number of space intervals (>=3).

IZM Number of material zone.

B01 Left boundary condition:
= O, vacuum,
= I, reflective,
= 2, periodic.

- B02 Right boundarycondition.

NACT Number of activations (if O, no activations).

NCG Number of collapsedgroups (if O, no group
collapsing). If IGM group data is desired as
output, set NCG equal to IGM and continue as
in a group collapsing calculation.

NXINP Number of collapseddownscatteringterms. IDB
also calculates this quantity,NXCMP. If
NXINP < O, NXCMP is used.

NXIMP Number of collapsed upscatteringterms. If
NXIMP < O, code value is used.

NCM Number of colIapsed materials.

NOXS Collapsedcross section output option"
= O, print,
= I, write binary data to Unit 13.
= 2, write ASCII data to Unit 13.

NIXS Cross Section input option"
= O, cards,
= I, read binary data from Unit 15,

• = 2, read BCD data from Unit 15.

MAXE Maximum number of cross section error flags.
Print is suppressed if number exceeds MAXE.

CARD 3" Floating

EV Initialeigenvalue guess (used only in search
calculations).
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Variable Field DescriPtion

EVM Initial eigenvaluemodifier. This value
should decrease keff--i.e.,EV + EVM should
produce a lower keff than EV. Since EV and
EVM are completelyproblem dependent, no
representativevalues can be given. However,
these parametersare important, so some
thought should be given to estimating a
reasonablevalue. (Used only in search
calculations.)

SO3 Parametriceigenvalue.

BUCK Buckling (cm'2). Caution--searchcalculations
that include a buckling term cannot be
performedusing input cross sections (mixes)
directly in zones. Furthermore,a given input
mix cannot be used directly in two or more
zones in keff or search problems that have a
buckling term. These problems can be avoided
by mixing with a density of 1.0. If searching
on buckling,BUCK should be zero.

LAL Lower lim!t on ABS(lambda- I), where (lambda
- I) is, in essence, the predicted change in
the current reactivity. After LAL is reached,
the eigenvalue slope is no longer altered.
LAL is used only in search calcul Lions.
Recommendedvalue: 0.005.

LAH Upper limit on ABS(lambda - I). If ABS(lambda
- I) is greater than LAH, LAH rather than
ABS(lambda - I) is used in predicting the new
eigenvaIiJe.LAH is used only in search
calculations. Recommendedvalue: 0.5.

EPS Convergencecriterion on the total fission
source rate.

EPSA Parametriceigenvalue convergencecriterion.
The eigenvalue is recalculatedwhen the
differencebetween the Iast two estimates is
less than EPSA. EPSA is only used in search
calculationsonly. Recommendedvalue:
10 x EPS.

POD Parameteroscillationdamper. Ratio of the
computed eigenvalue change to the predicted
eigenvaluechange. POD can be used to
accelerateconvergenceor damp oscillations.
Recommendedvalue: 1.0. (Used only in search
calculations.)
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Variable FieId Description

ORF Over-relaxationfactor. If instabilities
arise, reduce ORF. Recommended value: 1.3.

S01 If S01 is negative,the total power is
normalizedto ABS(S01) Mwt. If positive,S01
= total neutron source/keff.

TMAX Maximum time (minutes). If TMAX - .0, no time
' limit is imposed.

CARD 4" Floating (ML values)

FEF I Mev per fission for first input material.

FEF 2 Mev per fission for second input material.

CARD 5: Floating (IM+I values)

RO I Spatial position (cm) of first mesh boundary
(o.o).

RO 2 Spatial position of second mesh boundary.

CARD 6" Integer (IM values)

MO I Zone number for first mesh interval.

MO 2 Zone number for second mesh interval.

CARD 7" Integer (IZM values)

M2 I Material number for first zone.

M2 2 Material number for second zone.

CARD 8: Floating (IZM values)
Optional--requiredif BUCK_O or if I04=5.

GAM I Buckling modifier for first zone.

GAM 2 Buckling modifier for second zone.
o • •

CARD 9" Floating (IGM values)

K7 1 Fission fraction (spectrum)in first energy
group.
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Variable Field Description

K7 2 Fission fraction in second energy group.
• , .

CARD 10" Floating (IGM values)
Optional--requiredif S02 = 2 or NEV = 2.

V7 I Neutron velocity for first energy group
(cm/sec).

V7 2 Neutron velocity for second energy group.

CARD 11" Integerand floating
Optional--requiredif NMIX>O. NMIX pairs of entries needed.

11 I Material number of Mix I (integer). "

12 2 Concentrationof Mix I (floating).

11 3 Material number of Mix 2.

CARD 12" Floating (IZM values)
Optional--requiredif NEV-4.

R3 I Dimensionalmodifier for first zone (if zero,
zone width is held constant).

R3 2 Dimensionalmodifier for second zone.

CARD 13" Integer (NACT values)
Optional--requiredif NACT>O.

ACTM I Material number for first activation.

ACTM 2 Material number for second activation.

CARD 14" Integer (NACT values)
Optional--requiredif NACT>O.

ACTP i Cross section position for first activation
(I = n,2n, 2 = fission, etc.).

If ACTM = O, ACTP becomes group flux number.
And if ACTP<O, cumulative flux is computed.

ACTP 2 Cross section position for second activation.
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Variable Field Description

CARD 15: Integer (NCG values)
Optional--requiredif NCG>O.

NPN I Number of original groups in first collapsed
group•

NPN 2 Number of original groups in second collapsed
group.

• Q •

CARD 16: Integer (NFGM values)
• Optional--requiredif NCG>O

NFP I Material number of first material to be
collapsed. If NFP negative,cell averaged
cross section for material number abs (NFP)
computed.

NFP 2 Material number of second material to be
collapsed.

CARD 17: Integer (NCM values)
Optional--requiredif NCG>O.

NZN I Zone number of fluxes used for first collapsed
material.

NZN 2 Zone number of fluxes used for second
collapsedmaterial•

• l •

CARD 18: Integer (NRCM + NRCX values)
Optional--requiredif NRCM>O.

Jt I Not used (0).

• Jt 2 Number of first input isotope in first cross
section mix (<_ML).

Jt 3 Number of second input isotope in first cross
sectionmix....

Jt x Not used (0).

Jt x+1 Number of first input isotope in second cross
sectionmix (<_ML).

=
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Variable Field Description

CARD Ig: Floating (NRCM + NRCX values)
Optional--requiredif NRCM>O.

ATEM I Not used (.0).

ATEM 2 Temperatureof first input isotope in first
cross sectionmix (degrees Kelvin).

ATEM 3 Temperature of second input isotope in first
cross sectionmix.

CARD 20: Floating (NRCM + NRCX values)
Optional--requiredif NRCM>O.

PSF I Not used (0).

PSF 2 Potential scatteringfactor for first input
isotope in first cross section mix.
Recommendedvalue about 1.0 for light
isotopes, and about .2 for heavy isotopes.

PSF 3 Potential scatteringfactor for second isotope
in first cross sectionmix.

* . •

CARD 21 (a): Hollerith (Columns I-8)
Optional--requiredif NIXS = O.

HOLN I Name of first input isotope.

CARD 21(b): Floating (I value)

ATW I Atomic weight of first isotope.

CARD 21(c): Floating (NST+NXCM+NXCN+5values)

I NST entries of additional (optional)
through processes.
NST

C NST+I n,2n cross section (barns)--forfirst group of
first isotope (if NST=O).

C NST+2 Fission cross section (barns)--forfirst group
of first isotope.

C NST+3 Absorption cross section.

C NST+4 Nu * fission cross section.
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Variable Field Description

C NST+5 Transportcross section.

C NST+6 Upscatter, (i+1->i) ...

C NST+7 In-groupscatter, (i -> i)

• C NST+8 Downscatter,(i-I -> i) ...
• o .

Repeat through group IGM, beginningeach new group on a new card. Repeat from
• Card 21(a) for ML isotopes•

CARD 22" Integer (ML values)
" Optional--requiredif NRCM>O.

NUT I Sequence number on cross section tape of first input
isotope. If negative, isotoperead from file named
XS .DAT, where --abs (NUT). For
example, NUT = -3 would correspond to file name
XSO003.DAT.

NUT 2 Sequence number on cross section tape of
second input isotope.

CARD 23" Floating

TEMP I Program control:
- O, end problem
= N, read burnup data for N isotopes,
=-N, take time step of INI days.

Cards 24-29 are read only if NCON>O.

CARD 24" Integer (NCON values)

MATN I Material sequence number for first burnable isotope•

MATN 2 Material sequence number for second burnable isotope•
I • •

CARD 25" Floating (NCON values)

ALAM I Decay constant for first burnable isotope (days>l).

ALAM 2 Decay constant for second burnable isotope.
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Variable FieId Description

CARD 26" Integer (NCON values)

NBR I Category designation for first burnable
isotope (0/I/2 - none/fertile/fissile). Used
only in breeding ratio calculation.

NBR 2 Designation for second burnable isotope.

CARD 27" Integer (NCON values)

NID I Number of decay sources for first burnable "
isotope.

NID 2 Number of decay sources for second burnable "
isot.pe.

CARD 28- Integer (Sum NID values)

IND I Burnable isotopenumber for first decay
source. If no decay sources, card not
required.

IND 2 Burnable isotope number for second decay
source.

CARD 29- Floating (Sum NID values)

YDN I Fractionalyield for first decay source.

YDN 2 Fractionalyield for second decay source.
ao.

Repeat Cards 27-29 for n,2n, capture, and fission. Repeat Card 23 (Control).
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. * * * * I D B I N P U T * * * *

•IDENTIFICATIONCARD

•CONTROL CARD (28 INTEGERS)
AO2 O/I=REGULARCALCULATION/ADJOINTCALCULATION
NEV EIGENVALUETYPE (I/2/3/4/5=K/ALPHA/CONC/DELTA/BUCK)
S02 PARAMETRICEIGENVALUETYPE (O/I/2=NONE/K/ALPHA)
IGM NUMBER OF ENERGY GROUPS

NXCM NUMBER OF DOWNSCATTERINGTERMS
NXCN NUMBER OF UPSCATTERINGTERMS
NST NUMBER OF ADDED SLOTS (BEFOREN,2N)
ML NUMBER OF INPUT MATERIALS
NFX FLUX GUESS (O/I=NONE/TAPE15)
NPRT PRINT OPTION (O/I/2/3=MINI/FLUXES/XS/ALL)
NPUN FLUX DUMP (O/I=NONE/TAPE16)
NP02 MAXIMUM NUMBER OF OUTER ITERATIONS
NRCM NO. OF MIXES USED IN GENERATING XS DATA (0 FOR DTF)
NRCX NO. OF SHIELDED XS GENERATED

IGE GEOMETRY (O/I/2=PLANE/CYLINDER/SPHERE)
IM NUMBER OF SPACE INTERVALS
IZM NUMBER OF MATERIAL ZONES

NMIX TOTAL NUMBER OF MIXES
B01 LEFT BOUNDARY (O/I/2=VACUUM/REFL./PERIODIC)
B02 RIGHT BOUNDARY (O/1/2=VACUUM/REFL./PERIODIC)
NACT NUMBER OF ACTIVITIES
NCG NUMBER OF COLLAPSEDGROUPS (IF O, NO EFFECT)

NXIMP NO. OF COLLAPSEDDOWNSCATTERTERMS (IF <0, BY IDB)
NXINP NO. OF COLLAPSEDUPSCATTER TERMS (IF <0, BY IDB)
NCM NUMBER OF COLLAPSEDMATERIALS
NOXS COLLAPSED XS (O/I=PRINT/UNIT13 BINARY/UNIT13 BCD)
NIXS INPUT XS (CARDS/UNIT15 BINARY/UNIT15 BCD)
MAXE MAXIMUM NUMBER OF ERROR FLAGS

•CONTROL CARD (12 FLOATING)
EV FIRST EIGENVALUEGUESS
EVM EIGENVALUEMODIFIER
S03 PARAMETRIC EIGENVALUE

• BUCK BUCKLING (CM-2)
LAL LAMBDA LOWER
LAH LAMBDA UPPER

EPS EIGENVALUE CONVERGENCECRITERION
EPSA PARAMETERCONVERGENCECRITERION
POD PARAMETEROSCILLATIONDAMPER
ORF OVER-RELAXATIONFACTOR
S01 NEG./POS.=POWER(MWT)/NEUTRONSOURCE RATE

TMAX MAXIMUM TIME (MINUTES--IFO, NO EFFECT)
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*FISSION ENERGY.(MEV/FISSION)
FEF ML TERMS (FLOATING)

*MESH BOUNDARIES

RO IM+I TERMS (FLOATING)

*ZONE NUMBERS BY MESH INTERVAL
MO IM TERMS (INTEGER)

*MATERIALNUMBERS BY ZONE
M2 IZM TERMS (INTEGER)

*BUCKLINGMODIFIERS BY ZONE (OPTIONAL--IFBUCK<>O OR I04=5)
GAM IZM TERMS (FLOATING)

*FISSION FRACTIONS
K7 IGM TERMS (FLOATING)

*NEUTRON VELOCITY (OPTIONAL--IFS04=2 OR NEV-2)
V7 IGM TERMS (FLOATING)

*MIXTURE SPECIFICATIONS(MAT. NUMBERS AND DENSITIES FOR MIX--OPTIONAL--
IF NMIX)

11 AND 12 (INTEGERAND FLOATING)

*MATERIALNUMBERS FOR ACTIVATION (OPTIONAL--IFNACT>O)
ACTM NACT TERMS (INTEGER)

*CROSS SECTION POSITION FOR ACTIVATION (OPTIONAL--IFNACT>O)
ACTP NACT TERMS (INTEGER)

*NUMBER OF GROUPS PER CRUNCHED GROUP (OPTIONAL--IFNCG)
NPN NCG TERMS (INTEGER)

*MATERIAL NUMBERS TO BE CRUNCHED (OPTIONAL--IFNCG)
NFP NCM TERMS (INTEGER)

*ZONE NUMBERS OF FLUXES USED FOR CRUNCH CALCULATION (OPTIONAL--IFNCG)
NZN NCM TERMS (INTEGER)i

*MATERIAL NUMBERS FOR EACH MIX (OPTIONAL--IFNRCM)
Jt NRCM = NRCX TERMS (INTEGER)

*TEMPERATUREOF EACH MATERIAL FOR EACH MIX (OPTIONAL--IFNRCM)
ATEM NRCM + NRCX TERMS (FLOATING)

*POTENTIALSCATTERING FACTOR OF EACH MATERIAL (OPTIONAL--IFNRCM)
PSF NRCM + NRCX TERMS (FLOATING)

*CROSS SECTIONS (OPTIONAL--IFNIXS=O--REPEATSEQUENCE FOR ML ISOTOPES)
NAME I TERM (8 CHARACTERS)
WEIGHT I TERM (FLOATING)
VALUES ITL TERMS (FLOATING)--REPEATFOR EACH ENERGY GROUP
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*CROSS SECTION SEQUENCE NUMBERS ON DATA TAPE (OPTIONAL--IFNRCM>O)
PUP ML TERMS (INTEGER)

*CONTROL CARD
NCON I TERM (FLOATING)

= O, END PROBLEM
= +N, READ BURNUP DATA FOR N ISOTOPES
= -N, TAKE TIME STEP OF ABS(N) DAYS

BURNUP DATA (ALL OPTIONAL--IFNCON > 0):

*MATERIALSEQUENCE NUMBERS FOR BURNABLE ISOTOPES
MATN NCON TERMS (INTEGER)

*DECAY CONSTANT (DAYS-I) FOR BURNABLE ISOTOPES
ALAM NCON TERMS (FLOATING)

*BURNABLE ISOTOPECATEGORY (O/I/2=NONE/FERTILE/FISSILE)
NBR NCON TERMS (INTEGER)

*NUMBER OF DECAY SOURCES FOR EACH BURNABLE ISOTOPE
NID NCON TERMS (INTEGER)

*BURNABLE ISOTOPENUMBERS FOR DECAY SOURCES
SUM NID TERMS (INTEGER)

*FRACTIONALYIELDS FOR DECAY SOURCES
SUM NID TERMS (FLOATING)

*NUMBER OF N,2N SOURCES FOR EACH BURNABLE ISOTOPE
NIN NCON TERMS (INTEGER)

*BURNABLE ISOTOPENUMBERS FOR N,2N SOURCES
SUM NIN TERMS (INTEGER)

*FRACTIONALYIELDS FOR N,2N SOURCES
SUM NIN TERMS (FLOATING)

*NUMBER OF CAPTURE SOURCES FOR EACH BURNABLE ISOTOPE
NIC NCON TERMS (INTEGER)

*BURNABLE ISOTOPENUMBERS FOR CAPTURE SOURCES
SUM NIC TERMS (INTEGER)

*FRACTIONALYIELDS FOR CAPTURE SOURCES
SUM NIC TERMS (FLOATING)

*NUMBER OF FISSION SOURCES FOR EACH BURNABLE ISOTOPE
• NIF NCON TERMS (INTEGER)

*BURNABLE ISOTOPENUMBERS FOR FISSIONSOURCES
SUM NIF TERMS (INTEGER)

*FRACTIONALYIELDS FOR FISSION SOURCES
SUM NIF TERMS (FLOATING)

*CONTROL CARD (SEE ABOVE)
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IDB SAMPLE PROBLEM (I GROUP, 2 ISOTOPE,2 ZONE, 100 DAY BURNUP)
IGE I IGM I ML 2 NMIX 2 NPRT 0 NIXS 0 NOIT 30
IM 10 IZM 2 B01 1 B02 0 NCG I NCM 2 T CONTROL
EPS .0001 S01 -1.0 T CONTROL
R2 200. T MEV/FISSION
.0 Ig 20. T RADII
R5 I R5 2 T ZONE BY MESH
3 4 T MATERIALS BY ZONE
1.0 T CHI'S
I .01 2 .02 T MIX SPECIFICATIONS
2 .04 T
I T GROUP COLLAPSING DATA:
I 2 T MATERIALS
1 2 T ZONES
PU-239 CROSS SECTIONS MATERIAL I
239. TJ

0.I 2.5 2.0 7.0 3. 1.0 T
NA-23 CROSS SECTIONS MATERIAL 2
23. T
0.0 .0 .I .0 1.1 I. T
2. T CONTROL--READDATA FOR TWO BURNABLE ISOTOPES
I 2 T MATERIAL NUMBERS
.0 .0 T DECAY CONSTANTS (DAY-I)
2 0 T CATEGORY (O/I/2=NONE/FERTILE/FISSILE)
0 0 T NUMBER OF DECAY SOURCES
0 0 T NUMBER OF CAPTURE SOURCES
0 0 T NUMBER OF N,2N SOURCES
0 0 T NUMBER OF FISSION SOURCES
/ NOTE: ID'S FOR EACH SOURCE NOT REQUIRED
/ NOTE: YIELDS FOR EACH SOURCE NOT REQUIRED
-100. T TIME STEP (DAYS)
0 T CONTROL--ENDPROBLEM
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* * * I D B (PC VERSION 7/24/90) * * *

IDB SAMPLE PROBLEM (I GROUP, 2 ISOTOPE,2 ZONE, 100 DAY BURNUP)

0 AO2 O/I=REGULARCALCULATION/ADJOINTCALCULATION
I NEV EIGENVALUEI'YPE(I/2/3/4/5-K/ALPHA/CONC/DELTA/BUCK)
0 SO2 PARAMETRIC EIGENVALUETYPE (O/I/2-NONE/K/ALPHA)
I IGM NUMBER OF ENERGY GROUPS
0 NXCM NUMBER OF DOWNSCATTERINGTERMS
0 NXCN NUMBER OF UPSCATTERINGTERMS
0 NST NUMBER OF ADDED SLOTS (BEFOREN,2N)
2 ML NUMBER OF INPUT MATERIALS

0 NRCM NO. OF MIXES USED IN GENERATING SF XS (0 FOR DTF)
2 NMIX TOTAL NUMBER OF MIXES

I IGE GEOMETRY (O/I/2mPLANE/CYLINDER/SPHERE)
10 IM NUMBER OFSPACE INTERVALS
2 IZM NUMBER OF MATERIAL ZONES
I B01 LEFT BOUNDARY (O/I/2=VACUUM/REFL./PERIODIC)
0 B02 RIGHT BOUNDARY (O/I/2-VACUUM/_EFL./PERIODIC)
0 NPRT PRINT OPTION (O/I/2/3=MINI/FLUXES/XS/ALL)

30 NOIT MAXIMUM NUMBER OF OUTER ITERATIONS
0 MAXE MAXIMUM NUMBER OF ERROR FLAGS

0 NACT NUMBER OF ACTIVITIES
I NCG NUMBER OF COLLAPSED GROUPS (IF O, NO EFFECT)
0 NCCM NO. OF COLLAPSEDDOWNSCATTERTERMS (IF <0, BY IDB)
0 NCCN NO. OF COLLAPSEDUPSCATTERTERMS (IF <0, BY IDB)
2 NCM NUMBER OF COLLAPSEDMATERIALS
0 NFX FLUX GUESS (O/I=NONE/UNIT14)
0 NPUN FLUX DUMP (O/I=NONE/UNIT16)
0 NIXS INPUT XS (O/I/2=CARDS/UNIT15 BINARY/UNIT 15 BCD) .
0 NOXS OUTPUT XS (O/I/2=PRINT/UNIT13 BINARY/UNIT 13 BCD)

o

O.O000E+O0 EV FIRST EIGENVALUEGUESS
O.O000E+O0 EVM EIGENVALUEMODIFIER
O.O000E+O0 S03 PARAMETRICEIGENVALUE
O.O000E+O0 BUCK BUCKLING (CM-2)
1.0000E-03 LAL LAMBDA LOWER
1.0000E-01 LAH LAMBDA UPPER

1.0000E-04 EPS EIGENVALUE CONVERGENCECRITERION
1.0000E-03 EPSA PARAMETER CONVERGENCECRITERION
1.0000E+O0 POD PARAMETEROSCILLATIONDAMPER
1.3000E+00 ORF OVER-RELAXATIONFACTOR

-I.0000E+O0 S01 NEG./POS.=POWER(MWT)/NEUTRONSOURCE RATE
O.O000E+O0 TMAX MAXIMUM TIME (MINUTES--IFO, NO EFFECT)

LAST = 352
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FISSION ENERGY (MEV/FISSION)
FEF 2

.20000E+03 .20000E+03

MESH POINTS
RO 11

.O0000E+O0 .20000E+01 .40000E+01 .60000E+01 .80000E+01 .I0000E+02

.12000E+02 .14000E+02 .16000E+02 .18000E+02 .20000E+02

ZONE NUMBERS BY MESH INTERVAL
MO 10

I I I I I 2 2 2 2 2

MATERIAL NUMBERS BY ZONE
M2 2

3 4
m

FISSION FRACTIONS
K7 I

.I0000E+01

MIXTURE SPECIFICATIONSFOR EACH MIX
MIX (MAT. #, DENSITY) FOR MATERIAL 3, 2 VALUES

I .1000E-01 2 .2000E-01
MIX (MAT. #, DENSITY) FOR MATERIAL 4, I VALUES

2 .4000E-01

NUMBER OF GROUPS PER CRUNCHED GROUP
NPN I

I

NUMBERS OF MATERIALSTO BE CRUNCHED (NEG. FOR CELL)
NFP 2

I 2

ZONE NUMBERS OF FLUXES USED FOR CRUNCH CALCULATION
NZN 2

I 2

IDB SAMPLE PROBLEM (I GROUP, 2 ISOTOPE, 2 ZONE, 100 DAY BURNUP)

THE FOLLOWINGNUCLIDES ARE IN THE DTF FORMAT

I PU-239
2 NA-23

T I M E = O.O00E+O0D A Y S
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MIXTURE SPECIFICATIONS

MIXTURE NUMBER MIX COMMAND MATERIAL DENSITY NAME

1 3 0 O.O0000E+O0
2 3 1 1oO0000E-OZ PU-239
3 3 2 2. O0000E-02 NA-23

4 4 0 O.O0000E+O0
5 4 2 4. O0000E-02 NA-23

IDB SAMPLE PROBLEM (I GROUP, 2 ISOTOPE, 2 ZONE, 100 DAY BURNUP)

TIME OUTER EIGENVALUE EIGENVALUE LAMBDA
(MINUTES) ITERATIONS SLOPE

.128E-01 0 .O0000000E+O0 .O0000000E+O0 .O0000000E+O0

.139E-01 I .O0000000E+O0 .63535860E+00 .63535860E+00

.139E-01 2 .O0000000E+O0 .64401470E+00 .I0136240E+01

.139E-01 3 .O0000000E+O0 .64107440E+00 .99543440E+00

.139E-01 4 .O0000000E+O0 .64157060E+00 .I0007740E+01

.139E-01 5 .O0000000E+O0 .64148160E+00 .99986120E+00

.146E-01 6 .O0000000E+O0 .64149820E+00 .I0000260E+01

FINAL NEUTRON BALANCETABLE

GROUP FISS. SOURCE IN-SCATTEROUT-SCATTERABSORPTION LEFT LEAK. RIGHT
LEAK.

I 1.3623E+17 O.O000E+O0 3.3255E+09 3.6056E+16 O.O000E+O0
1.0018E+17

2 1.3623E+17 O.O000E+O0 3.3255E+09 3.6056E+16 O.O000E+O0
1.0018E+17

ZONE MAT. RADIUS AVG. RADIUS TOTAL FLUX POWER FISSION SOURCE
(CM) (CM) (N/CM2-SEC)(MWT/LITER)

I I 3 O.O00E+O0 1.000E+O0 4.706E+15 3.769E+00 3.294E+14
2 I 3 2.000E+O0 3.000E+O0 4.578E+15 3.667E+00 3.204E+14
3 I 3 4.000E+O0 5.000E+O0 4.327E+15 3.466E+00 3.029E+14
4 I 3 6.000E+O0 7.000E+O0 3.964E+15 3.175E+00 2.775E+14
5 I 3 8.000E+O0 9.O00E+O0 3.503E+15 2.806E+00 2.452E+14
6 2 4 1.000E+01 1.100E+01 3.005E+15 O.O00E+O0 O.O00E+O0
7 2 4 1.200E+01 1.300E+01 2.630E+15 O.O00E+O0 O.O00E+O0
8 2 4 1.400E+01 1.500E+01 2.313E+15 O.O00E+O0 O.O00E+O0
9 2 4 1.600E+01 1.700E+OI 2.041E+15 O.O00E+O0 O.O00E+O0
10 2 4 1.800E+01 1.900E+01 1.803E+15 O.O00E+O0 O.O00E+O0
11 2.000E+01
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IDB SAMPLE PROBLEM (I GROUP, 2 ISOTOPE,2 ZONE, 100 DAY BURNUP)

MATERIAL INVENTORY (KILOGRAMS)FOR EACH ZONE

MATERIAL ATOMIC WT. ZONE I ZONE 2

I PU-23g 239.00 .125E+01 .O00E+O0
2 NA-23 23.00 .240E+00 .144E+01

MATERIAL ATOMIC WT. TOTAL

" I PU-23g 239.00 .125E+01
2 NA-23 23.00 .168E+01

ZONE NUMBER VOLUME (LITERS)

I 3.142E-01
2 9.425E-01

BURNUP DATA

MATERIAL SEQUENCE NUMBERS FOR BURNABLE ISOTOPES
MATN 2

I 2

DECAY CONSTANT (DAYS-I)FOR BURNABLE ISOTOPES
ALAM 2

.O0000E+O0 .O0000E+O0

BURNABLE ISOTOPETYPE (O/I/2=NONE/FERTILE/FISSILE)
" NBR 2

2 0

• NUMBER OF DECAY SOURCES FOR EACH BURNABLE ISOTOPE
NID 2

0 0

NUMBER OF N,2N SOURCES FOR EACH BURNABLE ISOTOPE
NIN 2

0 0

NUMBER OF CAPTURE SOURCES FOR EACH BURNABLE ISOTOPE
NIC 2

0 0
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NUMBER OF FISSION SOURCES FOR EACH BURNABLE ISOTOPE
NIF 2

0 0

Z 0 N E I FLUX =3.9740E+15 VOLUME -3.1416E-01 LITERS

BURNABLE MAT. NAME ATOM FISSION ABSORPTION SIGMA SIGMA
ISOTOPE NO. DENSITY RATE RATE FISSION

ABSORPTION

I I PU-23g 1.00E-02 3.12E+16 2.50E+16 2.50E+00
2.00E+O0

2 2 NA-23 2.OOE-02 O.OOE+O0 2.50E+15 O.OOE+O0
I.OOE-01

Z 0 N E 2 FLUX =2.2786E+15 VOLUME -9.4248E-01 LITERS

BURNABLE MAT. NAME ATOM FISSION ABSORPTION SIGMA SIGMA
ISOTOPE NO. DENSITY RATE RATE FISSION

ABSORPTION

I I PU-23g O.OOE+O0 O.OOE+O0 O.OOE+O0 2.50E+00
2.OOE+O0

2 2 NA-23 4.00E-02 O.OOE+O0 8.59E+15 O.OOE+O0
I.OOE-01

BREEDING RATIO = .0000

T I M E = 1.000E+02D A Y S

MIXTURE SPECIFICATIONS

MIXTURE NUMBER MIX COMMAND MATERIAL DENSITY NAME

I 3 0 O.O0000E+O0
2 3 I 9.31572E-03 PU-239
3 3 2 1.99292E-02 NA-23

4 4 0 O.O0000E+O0
5 4 2 3.99188E-02 NA-23

B-8



WHC-EP-0435

IDB SAMPLE PROBLEM (I GROUP, 2 ISOTOPE,2 ZONE, 100 DAY BURNUP)

TIME OUTER EIGENVALUE EIGENVALUE LAMBDA
(MINUTES) ITERATIONS SLOPE

.184E-01 0 .O0000000E+O0 .64149820E+00 .O0000000E+O0

.184E-01 I .O0000000E+O0 .64149430E+00 .64149430E+00

.193E-01 2 .O0000000E+O0 .64149590E+00 .I0000030E+01

FINAL NEUTRON BALANCE TABLE

GROUP FISS. SOURCE IN-SCATTEROUT-SCATTERABSORPTION LEFT LEAK. RIGHT
• LEAK.

I 1.4624E+17 1.7180E+I0 3.5697E+09 3.8704E+16 O.O000E+O0
• 1.0753E+17

2 1.4624E+17 1.7180E+I0 3.5697E+09 3.8704E+16 O.O000E+O0
1.0753E+17

ZONE MAT. RADIUS AVG. RADIUS TOTAL FLUX POWER FISSION SOURCE
(CM) (CM) (N/CM2-SEC)(MWT/LITER)

I I 3 O.O00E+O0 1.000E+O0 5.051E+15 3.769E+00 3.536E+14
2 I 3 2.000E+O0 3.000E+O0 4.914E+15 3.667E+00 3.440E+14
3 I 3 4.000E+O0 5.000E+O0 4.645E+15 3.466E+00 3.251E+14
4 I 3 6.000E+O0 7.000E+O0 4.255E+15 3.175E+00 2.979E+14
5 I 3 8.000E+O0 9.O00E+O0 3.760E+15 2.806E+00 2.632E+14
6 2 4 1.000E+01 1.100E+01 3.225E+15 O.O00E+O0 O.O00E+O0
7 2 4 1.200E+01 1.300E+01 2.823E+15 O.O00E+O0 O.O00E+O0
8 2 4 1.400E+01 1.500E+01 2.483E+15 O.O00E+O0 O.O00E+O0
9 2 4 1.600E+01 1.700E+01 2.191E+15 O.O00E+O0 O.O00E+O0
10 2 4 1.800E+01 1.900E+01 1.936E+15 O.O00E+O0 O.O00E+O0
11 2.000E+01

IDB SAMPLE PROBLEM (I GROUP, 2 ISOTOPE, 2 ZONE, I00 DAY BURNUP)

MATERIAL INVENTORY (KILOGRAMS)FOR EACH ZONE

MATERIAL ATOMIC WT. ZONE I ZONE 2

I PU-239 239.00 .116E+01 .O00E+O0
2 NA-23 23.00 .239E+00 .144E+01
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MATERIAL ATOMIC WT. TOTAL

I PU-239 239.00 .116E+01
2 NA-23 23.00 .168E+01

ZONE NUMBER VOLUME (LITERS)

I 3.142E-01
2 9.425E-01

ZONE AVERAGED FLUXES

ZONE FLUX VOLUME
(N/CM2-SEC) (LITERS)

I 4.26582E+15 3.14159E-01
2 2.44589E+15 9.42477E-01

COLLAPSED FISSIONFRACTIONS AND ZONE AVERAGED FLUXES BY GROUP

GROUP FISS. FCT. ZONE I ZONE 2

I 1.000E+O0 4.266E+15 2.446E+15

COLLAPSED CROSS SECTIONS

GROUP I

MATERIAL ZONE N,2N SIGF SIGA NUSIGF SIGTR... GXG...

PU-239 I 1.00E-01 2.50E+00 2.00E+O0 7.00E+O0 3.00E+O0 1.00E+O0
NA-23 20.OOE+O00.OOE+O0 1.00E-O!O.OOE+O0 1.10E+00 1.00E+O0

o
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C 1DB.INC

COMMON NCR1, NFF, NINP, NOUT, NSCRAT, NSCR1, NSCR2,
I NSM, NSR, B07, CNT, CVT, NXCMP, NXCMR,
3 IGEP, IGP, IGV, IHS, NOXS, NIXS,

4 IHT, IP, IRED, ITEMP, ITEMPI, ITEMP2, ITL,
5 ITLP, KPAGE, ME, NRCX, PO2, RO2, TO6,
6 NB, NE, NGOTO, NOIT, NRED, NSIGO, NXCNP
COMMON MAXE, AO2, NEV, S02, IGM, NXCM, NXCN, J
I ML, NFX, NPRT, NPUN, NRCM, NIFF, MM01,
2 IGE, IM, IZM, MT, MO1, B01, B02,
3 NCG, NCCN, HCCM. NACT, NCM, NMIX, NST

COMMON LRO, LMO, LM2, LGAM, LK7, LVT, LIO,
1 LI1, LI2, LR3, LNO, LATW, LHOLN, LNUT,
2 LMPUP, LNT, LNGB, LNGE, LNPFF, LNDSN, LSF,
3 LSR, LSM, LSE, LFF, LATEM, LPSF, LTEM,
4 LNXS, LFSS, LSIGO, LNPN,
5 LNFP, LNZN, LNV, LC2, LALPH, LALPS, LPHJ,

• 6 LPHI, LCO, LAO, LRI, LR4, LRS, LVO,
7 LN2, LFO, LF2, LI3, LK6, LS2, LCXS,
8 LVOL, LMASS, LHA, LPA, LEB, LMAT, LICHI,
9 LC, LAST, LIDUM, LTXS, LEXS, LFEF

. " COMMON LMATN, LNBR, LALAM, LMASSP,
I LNID, LNIN, LNIC, LNIF,
2 LIND, LINN, LINC, LINF,
3 LYDN, LYNN, LYCN, LYFN,
4 LPHIB, LAXS, LFXS, LMACT, LLACT
COMMON SK7, T7, T11, PI2, TEMP, TEMPI, TEMP2,
I TEMP3, TEMP4, DAY, V11, NCON, DELT, TMAX,
2 PBAR, SBAR, LAP, LAPP, LAR, LAL, LAH,
3 S03, BUCK, EPS, EPSA, POD, ORF, S01,
4 EV, EVM, GLH, ALA
COMMON /CHAR/ID(20)

INTEGER AO2, B01, B02, B07, CNT, CVT, PO2,
I RO2, S02, TO6

REAL LAH, LAL, LAP, LAPP, LAR, NO, N2,
I 12, I3, K6, K7, MASS, MASSP
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C PROGRAM1DB
C
C * * * * * DESCRIPTION OF SUBROUTINES * * * * *
C
C INP CONTROLSREADING AND PRINTING OF ALL INPUT DATA (EXCEPT
C CROSS SECTION DATA).
C
C FXINP READS CROSS SECTION DATA.
C
C ERR02 PRINTS ERRORMESSAGES.
C
C CLEAR SETS AN ARRAY OF A GIVEN LENGTH EQUAL TO A SPECIFIED
C CONSTANT,
C REAG2 READS FLOATING POINT DATA IN GENERALIZED FORMAT.
C
C REAI2 READS INTEGER DATA IN GENERALIZED FORMAT.
C
C REAIG2 READS MIXTURE SPECIFICATIONS (FLOATING AND INTEGER)
C
C RCINP1 READS CROSS SECTION DATA IN THE RUSSIAN FORMAT FROM
C CARDS.
C
C RCPUP READS CROSS SECTION DATA IN THE RUSSIAN FORMATFROM TAPE.
C
C RCPRT1 PRINTS CROSS SECTION DATA IN THE RUSSIAN FORMAT.
C
C RCCHK CHECKS CROSS SECTION DATA IN THE RUSSIAN FORMAT FOR
C CONSISTENCY.
C
C RCSTUP COMPUTESF-FACTORS FOR TEMPERATUREDEPENDENT ISOTOPES
C AND WRITES THE CROSS SECTION DATA ON TAPE IN THE PROPER
C ORDER.
C
C RCCAL1 CALCULATES SIGO.
C
C RCCAL2 CALCULATES F-FACTORS.
C
C RCCSS CALCULATES RESONANCESHIELDED CROSS SECTIONS.
C
C RECS READS CROSS SECTIONS, PERFORMSADJOINT REVERSALS IF
C REQUIRED, AND WRITES CROSS SECTION TAPE.
C
C INIT PERFORMSADJOINT REVERSALS ON V7 AND K7, MIXES AND PRINTS
C CROSS SECTIONS, MODIFIES GEOMETRY, AND CALCULATESAREAS,
C VOLUMES, EFFECTIVE FISSION SPECTRUMAND FISSION RATE.
C
C FISCAL CALCULATES FISSION SUMS AND LAMBDAAND NORMALIZES FLUX
C AND FISSION SOURCE RATE.
C

C MONPR MONITOR PRINT--PRINTS TIME, ITERATION NUMBER, EIGENVALUE
C SLOPE, EIGENVALUE, AND LAMBDA AFTER EACH OUTER ITERATION.
C
C OUTER PERFORMS AN OUTER ITERATION--CALCULATES THE SOURCE INTO
C EACH GROUP AND THE NEW FISSION AND FISSION SOURCE RATE.
C
C INNERI CALCULATES COEFFICIENTS FOR THE FLUX EQUATION.
C
C INNER CALCULATES THE FLUX FOR SPECIFIED GROUP.
C
C CNNP PERFORMS CONVERGENCE TESTS AND CALCULATES NEW PARAMETERS
C FOR SEARCH OPTIONS.
C

C FINPR FINAL PRINT--PRINTS RADII, AREAS, VOLUMES, FLUXES,
C POWER, AND FISSION SOURCE RATE.
C
C NBAL COMPUTES AND PRINTS BALANCE TABLES.
C
C GRAM CALCULATES AND PRINTS MATERIAL INVENTORIES FOR EACH
C ZONE.
C

C CRUNCH CALCULATES, PRINTS, AND PUNCHES COLLAPSED CROSS SECTIONS.
C
C MARCH COMPUTES TIME DEPENDENT ISOTOPIC CONCENTRATION
C

C INPB READS AND PRINTS INPUT DATA FOR BURNUP
C
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C AVERAG CALCULATES ZONE AVERAGEDFLUXES AND CROSS SECTIONS
C
C * * * * * INTERNAL VARIABLES * * * * *
C
C (TAPE 1]) OUTPUT FOR COLLAPSEDCROSS SECTIONS
C (TAPE 14) INPUT FOR FLUX RESTART
C (TAPE 15) INPUT FOR CROSS SECTIONS
C (TAPE 16) OUTPUT FOR FLUX DUMP
C NCR1 SCRATCHCROSS SECTION TAPE (3)
C NFF SCRATCHSHIELDING FACTOR TAPE (8)
C NINP INPUT TAPE (5)
C NOUT OUTPUT TAPE (6)
C NSCRAT SCRATCHTAPE (4)
C NSCR1 SCRATCHTAPE (11) --SWITCHED WITH NSR
C NSCR2 SCRATCHTAPE (12) --SWITCHED WITH NSM
C NSM SCRATCHTAPE FOR SCATTERING MATRIX (10)
C NSR SCRATCHTAPE FOR INFINITE DILUTION XS (9)
C ALA LAMBDA
C B07 USED FOR INTERNAL COMPUTATION IN FISCAL AND INIT
C CNT CONVERGENCETRIGGER FOR LAMBDA
C CVT CONVERGENCETRIGGER

• C DELT TIME STEP IN DAYS
C E01 TEMPORARY
C E02 TEMPORARY
C E03 TEMPORARY
C EQ EIGENVALUE SLOPE
C EVP PREVIOUS EIGENVALUE
C EVPP EIGENVALUE FOR TWO ITERATIONS BACK
C GBAR GROUP INDICATOR FOR TAPE MOTION IN OUTER
C GLH INITIAL TIME IN SECONDS
C IGEP IGE + 1
C IGP IGM + i
C IGV GROUP INDICATOR FOR INNER AND OUTER
C IHS POSITION OF SIGMA SELF SCATTER
C IHT POSITION OF SIGMA TRANSPORT
C IP IM + I

C IRED FIRST PASS THROUGHRCCAL1 (1/2:YES/NO)
C ITEMP TEMPORARY
C ITEMP1 TEMPORARY
C ITEMP2 TEMPORARY
C ITL CROSS SECTION TABLE LENGTH
C ITLP CRUNCHEDCROSS SECTION TABLE LENGTH
C KPAGE PAGE COUNTERFOR MONITOR PRINT
C LAP LAMBDA FOR PREVIOUS EIGENVALUE
C LAPP LAMBDAFOR TWO ITERATIONS BACK
C LAR LAMBDA FOR PREVIOUS ITERATION
C ME CROSS SECTION DATA INCONSISTENCY COUNT
C MM01 NO. MIX SPECIF. FOR GENERATING SHIELDED XS
C MT TOTAL NUMBEROF MATERIALS INCLUDING MIXES
C MO1 NUMBEROF MIXTURE SPECIFICATIONS
C NRCX NO. OF GENERATEDSHIELDED XS (MM01 - NRCM)
C NB TEMPORARY
C NCON BURNUP CONTROL (-1/O/N=TIME STEP/END/DATA)

" C NE TEMPORARY

C NGOTO FLAG SET EQUAL TO ONE IF PROBLEM IS FINISHED
C NOIT MAXIMUM NUMBER OF OUTER ITERATIONS
C NRED SHIELDING FACTOR CROSS SECTIONS (O/I=NO/YES)
C NSIGO SIGO ITERATION COUNT
C NXCMP NUMBER OF DOWNSCATTERING TERMS FOR CRUNCHED GROUPS
C NXCNP NUMBER OF UPSCATTERIKG TERMS FOR CRUNCHED GROUPS
C NXCMR NXCM + I
C PO2 OUTER ITERATION COUNT
C PBAR TEMPORARY
C PI2 6.28318
C SBAR TEMPORARY
C SK7 SUM OF K7 OVER ALL GROUPS
C TO6 O/I=NOT DELTA/DELTA CALCULATION
C T7 ALPHA/VELOCITY
C T11 PREVIOUS FISSION TOTAL
C TEMP TEMPORARY
C TEMPI TEMPORARY
C TEHP2 TEMPORARY
C TEMP3 TEMPORARY
C TEMP4 TEMPORARY
C TI TIME
C V11 TOTAL SOURCE FOR THE GROUP
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C
C * * * * * INPUT VARIABLES (CARDS 1-5) * * * * *
C
C ID(20) IDENTIFICATION CARD
C AO2 O/lmFLUX CALCULATION/ADJOINT CALCULATION
C NEV EIGENVALUE TYPE (1/2/3/4/5=KEFF/ALPHA/CONCENTRATION/
C DELTA/BUCKLING)
C S02 PARAMETRIC EIGENVALUE TYPE (OIII2=NONE/KEFFIALPHA)
C IGM NUMBEROF GROUPS
C NXCM NUMBEROF DOWNSCATTERINGTERMS
C NXCN NUMBEROF UPSCATTERING TERMS
C NST NUMBEROF ADDED SLOTS (BEFORE N,2N)
C ML NtJHBE_ OF INPUT MATERIALS
C NFX FLUX GUESS (OII=NONEIUNIT 14)
C NPRT PRINT OPTION (OIII213=MINIIFLUXESIXSIALL)
C NPUN FLUX DUMP (OII=NONEIUNIT 16)
C NRCM NO. MIXES USED IN GENERATING SHIELDED XS (IF O,
C DATA IS IN DTF FORMAT)
C NMT2: TOTAL NUMBEROF MIXES
C IGE GEOMETRY (O/1/2=PLANE/CYLINDER/SPHERE)
C IM NUMBER OF SPACE INTERVALS
C IZM NUMBER OF MATERIAL ZONES
C B01 LEFT BOUNDARYCONDITION (O/1/2=VACUUM/REFL/PER)
C B02 RIGHT BOUNDARYCONDITION (O/1/2=VACUUM/REFL/PER)
C NACT NUMBER OF COMPUTEDACTIVITY RATES
C NCG NUMBER OF CRUNCHEDGROUPS
C NCCM NO. COLLAPS. DOWNSCAT. TERMS (IF O, CALC. BY 1DB)
C NCCN NO. COLLAPS. UPSCAT. TERMS (IF O, CALC. BY 1DB)
C NCM NO. COLLAPSEDMATERIALS
C NIXS XS INPUT (O/1/2=CARDS/UNIT 15 BINARY/UNIT 15 BCD)
C NOXS XS OUTPUT (O/1/2=PRINT/UNIT 1] BINARY/UNIT 13 BCD)
C MAXE MAXIMUM NUMBEROF ERROR FLAGS
C
C EV FIRST EIGENVALUE GUESS
C EVM EIGENVALUE MODIFIER
C SO] PARAMETRIC EIGENVALUE
C BUCK BUCKLING
C LAL LAMBDA LOWER
C LAH LAMBDAUPPER
C EPS EIGENVALUE CONVERGENCECRITERION
C EPSA PARAMETRIC EIGENVALUE CONVERGENCECRITERION
C PO0 PARAMETEROSCILLATION DAMPER
C ORF FISSION SOURCEOVER-RELAXATION FACTOR
C S01 NEG/POS:POWER (MWT)/NEUTRCN SOURCE RATE
C TMAX MAXIMUM TIME (MINUTES--IF O, NO EFFECT)
C NCON O/N/-N=END OF PROBLEM/BURNUP FOR N ISOTOPES/
C TAKE TIME STEP
C DELT TIME STEP (DAYS)
C
C * * * * * SUBSCRIPTED VARIABLES * * * * *
C
C FEF(ML) MEV PER FISSION FOR EACH INPUT ISOTOPE
C RO(IP) INITIAL RADII
C MO(IM) ZONE NUMBERS
C M2(IZM) MATERIAL NUMBERSBY ZONE
C K7(IGM) FISSION SPECTRUM (INPUT)
C V7(IGM) NEUTRON VELOCITIES
C lO(M01) MIX NUMBER
C II(M01) MATERIAL NUMBER FOR MIX
C I2(M01) MATERIAL DENSITY

C R3(IZM) RADIAL ZONE NUMBERS (DELTA CALCULATION ONLY)
C NO(IM,IGM) FLUX (OLD)
C ATW(ML) MATERIAL ATOMIC WEIGHT

C MAT(ML) MATERIAL ID NUMBER (ID ONLY° NOT USED BY CODE)
C HOLN(ML,2) MATERIAL NAME
C ICHI(ML) FLAG ON CHI INPUT BY ISOTOPE (O/I=NO/YES)
C NUT(ML) SEQUENCE NUMBER ON TAPE FOR DATA IN RUSSIAN FORMAT
C MPUP(ML) ISOTOPE NOS. OF MATERIALS IN ORDER READ FROM TAPE

C NT(ML) ISOTOPE IS TEMPERATURE DEPENDENT (O/I=NO/YES)
C NGB(ML) GROUP NUMBER F-FACTORS BEGIN AT
C NGE(ML) GROUP NUMBER F-FACTORS END AT
C NPFF(S,ML) NO. OF SIGO COLUMNS (I/2/3/4/S=FISSION/CAPTURE/
C TRANS/ELASTIC/KERMA F-FACTORS)
C FF(S,IGM,IO,IO) INPUT SELF-SHIELDING FACTORS
C TYPE/GROUP/NO. OF TEMP/NO. OF SIGMAS
C SF(S,ML,IO) DISCRETE SIGO VALUES FOR INPUT F-FACTORS
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C SR(8, IGM) INFINITE DILUTION CROSS SECTIONS (1/2/3/4/5/6/7/8=
C (TRANS/FISSINUICAP/INELAS/ELAS/N,2N/KERMA)
C SM(IGM, IGM) INELASTIC SCATTERING MATRIX (SM(I,J), I TO J)
C SE(IGM, IGM) ELASTIC SCATTERING MATRIX
C ATEM(MM01) ISOTOPE TEMPERATURE IN XS MIX VECTOR
C PSF(MM01) POTENTIAL SCATTERING FACTOR
C TEM(lO,HL) DISCRETE TEMPERATUREVALUES FOR INPUT F-FACTORS
C NXS(NRCM) NO. OF NIX SPECIFICATIONS IN EACH XS MfX
C FSS(S,NRCX,IGM)CALCULATED SELF'SHIELDING FACTORS
C (1/2/3/4/S=FISSION/CAPTURE/TRANS/ELASTIC/KERMA)
C SIGO(NRCX,IGM) CALCULATED SIGO VALUES
C NPN(NCG) NUMBEROF GROUPS PER CRUNCHEDGROUP
C NFP(NCM) MATERIAL NUMBERSTO BE CRUNCHED(NEGATIVE FOR CELL)
C NZN(NCM) ZONE NUMBERSOF FLUXES USED FOR CRUNCHCALCULATION
C NV(IGM) COLLAPSEDGROUP NO. FOR EACH FINE GROUP
C C2(IZM,IGM) ZONE MACROSCOPIC TRANSPORTCROSS SECTIONS
C ALPH(IZM, IGM) FINE-GROUP TRANSPORTCROSS SECTION WEIGHTING COEFF.

• C ALPS(IZM,NCG) ALPH(IZM, IGM) SUMMEDOVER A COLLAPSEDGROJP
C PHJ(IZM,NCG) ZONE FLUXES FOR EACH COLLAPSEDGROUP
C PHI(IZM,IGP) ZONE FLUXES FOR EACH FINE GROUP (AND TOTAL)
C CO(ITL,MT) CROSS SECTION ARRAY FOR CURRENTGROUP

• C MACT(NACT) MATERIAL NUMBER FOR ACTIVITIES (IF = O, FLUX)
C LACT(NACT) XS POSITION NUMBER FOR ACTIVITIES
C AO(IP) AREA ELEMENTS
C RI(IP) CURRENTRADII
C R4(IM) AVERAGE RADII
C RS(IN) DELTA-R
C VO(IM) VOLUME ELEMENTS
C N2(IM,IGM) FLUX (NEW)
C FO(IM) FISSION SOURCE (OLD)
C F2(IM) FISSION SOURCE (NEW)
C 13(MO1) MATERIAL DENSITIES USED IN GRAM
C K6(IGM) FISSION SPECTRUM (EFFECTIVE)
C S2(IM) SOURCE
C CXS(IP,IGM,2) CONSTANTS INVOLVING CROSS SECTIONS FOR FLUX CALC.
C VOL(IZM) ZONE VOLUME (LITERS)
C MASS(MLoIZM) MATERIAL INVENTORY IN EACH ZONE
C HA(IN) TEMP STORAGE FOR FLUX CALCULATION
C PA(IN) TEMP STORAGE FOR FLUX CALCULATION
C EB(8,1GP) 11213/415161718=FISSION SOURCE/IN'SCATTER
C OUT-SCATTER/ABSORPTIONS/LEFT LEAK./RIGHT LEAK./
C TOTAL LEAK./FISSION RATE*CONVERSION FACTORS
C GAM(IZM) BUCKLING MODIFIERS FOR EACH ZONE
C ALAN(ML) DECAY CONSTANT (DAYS'I)
C MATN(ML) MATERIAL NUMBER FOR EACH BURNABLE ISOTOPE
C NBR(ML) BURNABLE ISOTOPE TYPE (O/1/2)=NONE/FERTILE/FISSILE)
C NID(ML) NUMBERDECAY SOURCES FOR EACH BURNABLE ISOTOPE
C NIN(ML) NUMBERN,2N SOURCES FOR EACH BURNABLE ISOTOPE

• C NIC(ML) NUMBERCAPTURE SOURCES FOR EACH BURNABLE ISOTOPE
C NIF(HL) NUMBER FISSION SOURCES FOR EACH BURNABLE ISOTOPE
C IND(ML*ML) ISOTOPE NUMBERFOR DECAY BY SOURCE
C INN(ML*ML) ISOTOPE NUMBERFOR N,2N BY SOURCE
C INC(ML*ML) ISOTOPE NUMBERFOR CAPTURE BY SOURCE

• C INF(ML*ML) ISOTOPE NUMBERFOR FISSION BY SOURCE
C YDN(ML*ML) DECAY YIELD BY SOURCE
C YNN(ML*ML) N,2N YIELD BY SOURCE
C YCN(ML*ML) CAPTURE YIELD BY SOURCE

" C YFN(ML,ML) FISSION YIELD BY SOURCE
C FXS(ML,IZM) SPECTRUM AVERAGE FISSION XS
C AXS(ML,IZM) SPECTRUM AVERAGE ABSORPTION XS
C TXS(ML,IZM) SPECTRUM AVERAGE N,2N XS
C EXS(IGM,MT) ENERGY RELEASE XS FOR EACH MATERIAL
C
$1NCLUDE:'IDB.INC i

COMMON/PACKED/A(SO000)
C READ INPUT DATA

CALL TIMEX (GLH)
I CALL INP

IF (NRCM .LE. O) GO TO 20
C CROSS SECTION DATA IS IN RUSSIAN FORMAT

CALL RCINPI (A(LHOLN),A(LATW)°A(LMAT),A(LICHI),A(LNT),A(LNGB),
1 A(LNGE),A(LNPFF),A(LFF),A(LSF),A(LSR),A(LSM),
2 A(LSE),A(LTEM),A(LATEM),A(LIO),A(LII),
3 A(LPSF),A(LNUT),A(LMPUP))
CALL RCSTUP (A(LNPFF),A(LNT),A(LFF),A(LTEM),A(LATEM),A(LNGB),
I A(LNGE),A(LII),A(LSR),A(LSM),A(LSE),A(LMPUP))
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DO 15 NSIGO = 1,2

CALL RCCAL1 (A(LNXS),A(LI1),A(LSR),A(LPSF),A(LI2),A(LFSS),
1 A(LSIGO))

15 CALL RCCAL2 (A(LNXS), A(LI1), A(LNGB), A(LNGE), A(LNPFF),
1 A(LFF), A(LSIGO)t A(LSF), A(LFSS), A(LHOLN))
RO2 = RO2 + 1
NRED = 0

CALL RCCSS (A(LNXS),A(LI1),A(LSR),A(LSM),A(LSE),A(LN2),A(LFSS))
C READ DATA IN DTF FORMAT, PERFORM ADJ REVERSALS, AND MAKE XS TAPE
20 CALL RECS (A(LN2), A(LATW), A(LHOLN))

DO 25 I=LN2,LAST
25 A(I)=O.O

40 CALL INIT (A(LK6), A(LKT), A(LIO), A(LII), A(LI2), A(LMO), A(LM2),
I A(LNO), A(LRO), A(LR1), A(LR3), A(LR4), A(LR5), A(LAO),
2 . A(LFO), A(LCO), A(LVO), A(LV7), A(LFEF), A(LEXS),
3 A(LGAM), A(LHOLN))

C PERFORM FISSION CALCULATION

CALL FISCAL (A(LNO), A(LFO), A(LVO), A(LCO), A(LK6),
2 A(LMO), A(LM2), A(LEB), A(LEXS))

C CALL MONITOR PRINT
50 CALL MONPR

IF (NGOTO .EQ. 1) GO TO 100
C PERFORMAN OUTER ITERATION

CALL OUTER (A(LAO), A(LCO), A(LFO), A(LK6), A(LMO), A(LM2),
1 A(LNO), A(LN2), A(LS2), A(LVO), A(LVT), A(LF2),
2 A(LCXS), A(LR5), A(LR4), A(LHA), A(LPA), A(LEB),
3 A(LEXS))

C PERFORM FISSION CALCULATION

CALL FISCAL (A(LN2), A(LFO), A(LVO), A(LCO), A(LK6),
2 A(LMO), A(LM2), A(LEB), A(LEXS))

C PERFORMCONVERGENCEAND NEW PARAMETERCALCULATIONS
CALL CNNP (A(LF2),A(LK6),A(LEB))
IF (NGOTO .EQ. 2) GO TO 50
IF (NGOTO .EQ. 3) GO TO 40

C FINAL PRINT

100 CALL FINPR (A(LF2), A(LPA), A(LCO), A(LMO), A(LM2), A(LN2),
I A(LRI), A(LR4), A(LVO), A(LFO), A(LEB), A(LEXS),
2 A(LCXS), A(LPHI), A(LC2), A(LGAJ<))
IF (NACT .LE. O) GO TO 150

CALL ACTIVE (A(LF2), A(LCO), A(LMO), A(LM2), A(LN2), A(LR4),
1 A(LMACT), A(LLACT), A(LHOLN), A(LVO), A(LVOL))

C CALCULATE MATERIAL INVENTORY

150 CALL GRAM (A(LMASS), A(LVOL), A(LATW), A(LHOLN), A(LMO)°
I A(LM2),A(LVO),A(LIO),A(LII),A(LI2),A(LI3))

CALL INPB (A(LMATN),A(LNBR)_A(LNID),A(LNIN),A(LNIC),A(LNIF),
I A(LIND), A(LINN)° A(LINC), A(LINF),
2 A(LYDN), A(LYNN), A(LYCN), A(LYFN),
3 A(LALAM), A(LHOLN))
IF (NCO_ .LO. O) GO TO 200

CALL AVERAG (A(LPHIB),A(LAXS),A(LFXS),A(LTXS),A(LMATN),A(LMASS),
1 A(LATW),A(LVOL),A(LCO),A(LN2),A(LMO),A(LVO),A(LHOLN),
2 A(LNBR))

CALL MARCH (A(LPHIB)°A(LMATN),A(LFXS),A(LAXS),A(LTXS),A(LVOL),
I A(LMASS),A(LMASSP),A(LALAM),
2 A(LNIO)°A(LNIN)°A(LNIC),A(LNIF),
3 A(LIND),A(LINN),A(LINC),A(LINF),
4 A(LYDN),A(LYNN),A(LYCN),A(LYFN),
5 A(LIO), A(LII), A(LI2), A(LM2))

GO TO 40
200 IF (NCG .LE.O) GO TO 240
C COLLAPSE CROSS SECTIONS

CALL CRUNCH(A(LPHI)°A(LV7),A(LPHJ),A(LNPN),A(LK7),
I A(LN2),A(LCO),A(LNFP),A(LNZN),A(LHOLN)°
2 A(LATW),A(LNV),A(LVOL),A(LC2),A(LALPH),A(LALPS))

240 STOP 'END IDB'
END

SUBROUTINE iqP
$1NCLUDE:'IDB.INC'

COMMON/PACKED/A(50000)

C THIS SUBROUTINE CONTROLS THE READING OF INPUT DATA EXCEPT XS DATA
MEMORY= 50000
NCRI = 3
NSCRAT = 4
NINP = 5
NOU7 : 6
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NFF = 8
NSR = 9
NSM = 10
NSCR1 : 11
NSCR2 = 12

C UNIT 5=INPUT
C UNIT 6=OUTPUT
C UNIT 13=CROSS SECTION OUTPUT
C UNIT 14=FLUX INPUT
C UNIT 15=CROSS SECTION ]NrJT
C UNIT 16=FLUX OUTPUT

OPEN (5, FILE=I. a)
OPEN (6, FILE=a i)
OPEN (15, FILE= a i STATUS='UNKNOWN,)
OPEN (13, FILE= I ,, STATUS=IUNKNOWNI)

C OPEN (14, FILE= I a FORM=iUNFORMATTED,)
. C OPEN (16, FILE=' i, FORM='UNFORMATTED,)

OPEN (4, STATUS=iSCRATCHJ FORM=,UNFORMATTEDa)I

OPEN (8, STATUS='SCRATCHI, FORM=iUNFORMATTED')
OPEN (9, STATUS='SCRATCH', FORM=iUNFORMATTEDI)
OPEN (10, STATUS='SCRATCH', FORM='UNFORMATTED')
OPEN (11, STATUS=ISCRATCHI FORM='UNFORMATTED')
OPEN (12, STATUS='SCRATCH' FORM='UNFORMATTEDI)
OPEN (3, STATUS=ZSCRATCH= FORM=IUNFORMATTEDI)#

REWIND NCR1
REWIND NSCRAT
REWIND NFF
REWIND NSR
REWIND NSM
REWIND NSCR1
REWIND NSCR2
WRITE(NOUT,IO)

10 FORMAT (12X,'* * * 1D B (PC VERSION 7/24/90) * * *,//)
READ(NINP,20,END:25) (iD([),i:I,20)

20 FORMAT (20A4_
GO TO 26

25 STOP
26 CONTINUE

WRITE(NOUT,3O) (ID(I),I=I,20)
30 FORMAT (1X,20A4/)

CALL REIC2 (AO2, NEV, S02, IGM, NXCM, NXCN, NST, ML, NFX, NPRT,
I NPUN, NOIT, NRCM, NMIX, IGE, IM, IZM, B01, B02,
2 NACT, NCG, NCCM, NCCN, NCM, NOXS, NIXS, MAXE)

CALL REGC2 (EV, EVH, S03, BUCK, LAL, LAH, EPS, EPSA, POD, ORF,
1 S01, TMAX)

WRITE (NOUT,60) AO2, NEV, S02, [GM, NXCM, NXCN, NST
60 FORMAT(

I 16, AO2 O/]:REGULAR CALCULATION/ADJOINT CALCULATION'/
2 16, NEV EIGENVALUE TYPE (I/2/3/4/5=K/ALPHA/CONC/DELTA/BUCK),/
3 16, S02 PARAMETRIC EIGENVALUE TYPE (O/I/2=NONE/K/ALPHA)'/
4 I6, IGM NUMBER OF ENERGY GROUPS'/
5 16, NXCM NUMBER OF DOWNSCATTERING TERMS'/

• 6 16, NXCN NUMBER OF UPSCATTERING TERMS'/
7 16, NST NUMBER OF ADDED SLOTS (BEFORE N,2N)')
WRITE (NOUT,70) ML, NRCM, NMIX

70 FORMAT(

9 I6,' ML NUMBER OF INPUT MATERIALS'/

5 16,' NRCM NO. OF MIXES USED IN GENERATING SF XS (0 FOR DTF)'/
6 16,' NMIX TOTAL NUMBER OF MIXES'/)

WRITE (NOUT,80) IGE, IM, IZM, B01, B02, NPRT, NOIT, MAXE
80 FORMAT(

I 16, iJE GEOMETRY (O/1/2=PLANE/CYLINDER/SPHERE),/
2 16, IM NUMBER OF SPACE INTERVALS'/
3 I6, IZM NUMBEROF MATERIAL ZONES'/
5 I6, B01 LEFT BOUNDARY (O/1/2=VACUUM/REFL./FERIODIC),/
1 16, B02 RIGHT BOUNDARY(O/1/2=VACUUM/REFL./PERIODIC),/
1 ]6, NPRT PRINT OPTION (O/1/2/3=MINI/FLUXES/XS/ALL),/
4 16, NOIT MAXIMUM NUMBEROF OUTER ITERATIONS'/
7 ]6, MAXE MAXIMUM NUMBEROF ERROR FLAGS'/)

WRITE (NOUT,90) NACT, NCG, NCCM, NCCN, NCM,
1 NFX, NPUN, NIXS, NOXS

90 FORMAT(

1 ]6,' NACT NUMBEROF ACTIVITIES'/
...... -u,',ocnOF COLLAPSED GROUPS (IF O, NO EFFECT)'/
3 16,' NCCM NO. OF COLLAPSED DOWNSCATTER TERMS (IF <0, BY IDB)'/
4 16,' NCCN NO. OF COLLAPSED UPSCATTER TERMS (IF <0, BY IDB)'/
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5 16°' NCM NUMBER OF COLLAPSED MATERIALSI/
I 16, I NFX FLUX GUESS (O/I=NONE/UNIT 14)I/
3 16,' NPUN FLUX DUMP (O/I=NONE/UNIT 16)'/
6 16, t NIXS INPUT XS (OII/2=CARDSIUNIT 15 BINARY/UNIT 15 BCD)I/
6 16,' NOXS OUTPUT XS (O/I/2=PRINT/UNIT 13 BINARY/UNIT 13 BCD)'/)

WRITE (NOUT,IO0) EV, EVM, S03, BUCK, LAL, LAH
100 FORMAT(

I 1X,IPE11.4, i EV FIRST EIGENVALUE GUESSII
2 1X,1PE11.4,' EVM EIGENVALUE MODIFIER'/
3 1X,1PE11.4,' SO3 PARAMETRIC EIGENVALUE'I
4 1X,1PE11.4, I BUCK BUCKLING (CN'2)'/
5 1X,1PEll.4, 1 LAL LAMBDALOWERS/
5 1X,1PEll.4, I LAH LAMBDAUPPER'/)

WRITE (NOUT,120) EPS, EPSA, POD, ORF, S01, TMAX
120 FORMAT(

1 1X,1PE11.4, I EPS EIGENVALUE CONVI_RGENCECRITERION'/
2 1X,1PE11.4, I EPSA PARAMETERCONVERGENCECRITERION'/
3 1X,1PE11.4, a POD PARAMETEROSCILLATION DAHPER'/
4 1X,1PE11.4,' ORF OVER'RELAXATION FACTOR'/
5 1X,1PE11.4,' S01 NEG./POS.=POWER (MWT)/NEUTRON SOURCE RATEI/
6 1X,1PE11.4,' TMAX MAXIMUM TIME (MINUTES"IF O, NO EFFECT)a/)

KPAGE = 1000
ME=O
I HT = 5 + NST
[HS = I HT + NXCN + 1
ITL = NXCM + IHS
IP = IN + 1
IGP - IGM + 1
IGEP = IGE + 1
EQ = .0
LAP = .0
LAPP = .0
DAY = .0
LAR = .0
ALA = .0
PO2 = 0
CVT = 0
CNT = 0
NXCMP= NXCM
NXCNP - NXCN
IF (NXCMP .GT. (NCG'I)) NXCMP = NCG'I
IF (NXCNP .GT. (NCG'I)) NXCNP = NCG'I
I TLP = NXCMP+ INS
TO6 = 0
IF (NEV .EO. 4) TO6 = I
RO2 = 0
IRED = I
NRED = 0
MM01 = 0
NRCX = 0
IF (NRCM .LE. O) GO TO 316
NRED = 1
RO2 = -1
NRCX = ML
MM01 = NRCM + NRCX

316 NXCMR= NXCM + 1
C ESTIMATE OF MO1 AND MM01

MO1 = NMIX * (ML + 1)
MT = ML + NMIX

C COMPUTE DIMENSION POINTERS
LRO = I
LMO = LRO + IP
LM2 = LMO + IM
LGAM = LM:)+ IZM
LK7 = LGAM + IZM
LV7 = LK7 + IGM
LID = LV7 + IGM
LIT = LIO + MO1
LI2 = LIT + MO1
LR3 = LI2 + MO1
LNO = LR3 + IZM*T06
LATW = LNO + IM*IGM
LMAT = LATW + ML
I IPWT -- I MAT _ MI

LHOLN = LICHI + ML
LNUT = LHOLN + ML * 2
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LMPUP = LNUT + ML
LNT = LMPUP + ML
LNGB = LNT + ML*NRED
LNGE = LNGB + ML*NRED
LNPFF = LNGE + ML*NRED
LNDSN = LNPFF + 5*ML*NRED
LFF = LNDSN + ML*NRED
LSF = LFF + 5*IGM*IOO*NRED
LSR = LSF + 5*ML*IO*NRED
LSM = LSR + 8*IGM*NRED
LSE = LSN + IGM*IGM*NRED
LATEM = LSE + IGM*IGM*NRED
LPSF = LATEM + MMOI*NRED
LTEM = LPSF + MMOI*NRED
LNXS = LTEM + IO*ML*NRED
LFSS = LNXS . NRCM*NRED
LSIGO = LFSS + 5*NRCX*IGM*NRED

" LNPN = LSIGO + NRCX*IGM*NRED
LNFP = LNPN + NCG
LNZN = LNFP + NCM
LNV = LNZN + NCM
LC2 = LNV + IGM
LALPH = LC2 + IZM*IGM
LALPS = LALPH + IZM*IGM
LPHJ = LALPS + IZM*NCG
LPHI = LPNJ + IZM*NCG
LCO = LPHI + IZM*IGP
LMACT = LCO + ITL*MT
LLACT = LMACT + NACT
LAO = LLACT + NACT
LRI = LAO + IP
LR4 = LRI + IP
LR5 = LR4 + IM
LVO = LR5 + IM
LFEF = LVO + IM
LEXS = LFEF + ML
LMATN = LEXS + MT * IGM
LNBR = LMATN + ML
LNID = LNBR + ML
LNIN = LNID + ML
LNIC = LNIN + ML
LNIF = LNIC + ML
LIND = LNIF + ML
LINN = LIND + ML*ML
LINC = LINN + ML*ML
LINF = LINC + ML*ML
LYDN = LINF + ML*ML
LYCN = LYDN + ML*ML
LYNN = LYCN + ML*ML
LYFN = LYNN + ML*ML
LIDUM = LYFN + ML*ML
LALAM = LIDUM + ML + 5
LPHIB = LALAM + ML

• LAXS = LPHIB + IZM
LFXS = LAXS + ML*IZM
LTXS = LFXS + ML*IZM
LMASSP = LTXS + ML*IZM

C CROSS SECTIONS ALSO BEGIN AT THIS ADDRESS
LN2 = LMASSP + ML*IZM
LFO = LN2 + IM*IGM
LF2 = LFO + IM
LI3 = LF2 + IM
LK6 = LI3 + MO1
LS2 = LK6 + IGM
LCXS = LS2 + IM
LVOL = LCXS + IP*IGM*2
LMASS = LVOL + IZM
LHA = LMASS + ML*IZM
LPA = LHA + IM
LEB = LPA + IM
ITEMP = LEB + 8*IGP
LAST = LN2 + ITL*IGM*MT
IF (LAST .LT. ITEMP) LAST = ITEMP
WRITE (NOUT° 320) LAST

320 FORMAT (_ LAST = ', i8)
321 IF (LAST .GT. MEMORY) CALL ERR02 (' INP', 321,1)
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CALL CLEAR (.0, A(1), LAST)
WRITE (NOUT,350)

350 FORMAT ()
C READ FLUXES

CALL FXINP (A(LNO))
C READ ENERGY PER FISSION

WRITE (NOUT, 360)
360 FORMAT (/l FISSION ENERGY (MEV/FISSION)*)

CALL REAG2 (' FEF l, A(LFEF), ML)
C READ MESH POINTS

WRITE (NOUT,380)
380 FORMAT (/i MESH POINTS I)

CALL REAG2 (i ROi A(LRO),Ip)
C READ ZONE NUMBERS

WRITE (NOUT,390)
390 FORMAT (/I ZONE NUMBERSBY MESH INTERVAL I)

CALL REAl2 (I MOI,A(LMO),IM)
C READ MATERIAL NUMBERS

WRITE (NOUT,400)
400 FORMAT (/' MATERIAL NUMBERS BY ZONE')

CALL REAl2 (, M2i,A(LM2),IZM)
C READ BUCKLING MOOIFIERS

IF (NEV .EO. 5) GO TO 402
IF (BUCK .EQ..0) GO TO 408

402 WRITE (NOUT,404)
404 FORMAT (/' BUCKLING MODIFIERS BY ZONE')

CALL REAG2 (' GAM',A(LC_M),IZM)
C READ FISSION FRACTIONS
408 WRITE (NOUT,410)
410 FORMAT (/' FISSION FRACTIONS')

CALL REAG2 (' K7',A(LK7),IGM)
C READ VELOCITIES

IF (NEV .EQ. 2 .OR. S02 .EQ. 2) GO TO 415
GO TO 425

415 WRITE (NOUT,420)
420 FORMAT (/' NEUTRON VELOCITY')

CALL REAG2 (' VT',A(LVT),IGM)
C READ MIXTURE SPECIFICATIONS
425 MO1 = 0

IF (NMIX .LE. O) GO TO 440
WRITE (NOUT,430)

430 FORMAT (/' MIXTURE SPECIFICATIONS FOR EACH MIX')
MM01 = 0
MMO = LIO
MMI = LIt
MM2 = LI2
MTI = MT - NMIX + I

DO 435 M=MTI,MT

CALL REAIG2 (' MIX', A(MMO), A(MMI), A(MM2),
I A(MMO+I), A(MMI+I), A(MM2+I), M, NN)
MMO = MMO + NN + I
MMI = MMI + NN + I
MM2 = MM2 + NN + I
N=M-ML

IF (N .GT. NRCM) GO TO 435

CALL SET (A(LNXS+N-I), NN+I)
MM01 = MM01 + NN + I

435 MO1 = MO1 + NN + I
NRCX = MM01 - RNCM

436 IF (MO1 .GT. NMIX*(ML+I)) CALL ERR02 (' INP',436,1)
437 IF (MM01 .GT. (NRCM+ML)) CALL ERR02 (' INP',437,1)
C READ ZONE MODIFIERS IF DELTA CALCULATION
440 IF (NEV .NE. 4) GO TO 500

WRITE (NOUT,460)

460 FORMAT (/' ZONE MODIFIERS FOR DELTA OPTION')
CALL REAG2 (' R3',A(LR3),IZM)

C READ ACTIVITATION MATERIALS AND CROSS SECTION POSITIONS
500 IF (NACT .LE. O) GO TO 530

WRITE (NOUT,520)
520 FORMAT (/' MATERIAL NUMBERS FOR ACTIVITIES')

CALL REAl2 (' MACT', A(LMACT), NACT)
WRITE (NOUT,525)

525 FORMAT (/' CROSS SECTION POSITION FOR ACTIVITIES')
CALL REAl2 (' LACT', A(LLACT), NACT)

C READ NUMBER OF GROUPS FOR EACH CRUNCHED GROUP
530 IF (NCG .LE. O) GO TO 575
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WRITE (NOUT,550)
550 FORMAT (/' NUMBEROF GROUPSPER CRUNCHEDGROUP')

CALL REAl2 (' NPNI,A(LNPN),NCG)
C READ NUMBERSOF MATERIALS TO BE CRUNCHED

WRITE (NOUT,560)
560 FORMAT (/_ NUMBERS OF MATERIALS TO BE CRUNCHED (NEG. FOR CELL) =)

CALL REAl2 (' NFP',A(LNFP),NCM)
C READ ZONE NUMBERSOF FLUXES USED FOR CRUNCHCALCULATION

WRITE (NOUT,570)
570 FORMAT (/' ZONE NUMBERSOF FLUXES USED FOR CRUNCHCALCULATION')

CALL REAI2 (' NZN',A(LNZN),NCM)
575 IF (NRCM .LE. O) GO TO 670
C READ TEMPERATURESAND POT. SCAT. FACTOR FOR EACH TERM IN XS MIXES

NNN = 1
DO 625 H=I,NRCM
CALL SET (NN, A(LNXS+N-1))
WRITE (NOUT. 620) N

620 FORMAT (/' TEMP. AND POT. SCAT. FACTOR FOR EACH TERM IN MIX ', 16)
CALL REAG2 (z ATEM', A(LATEM+NNN), NN'l)
CALL REAG2 (' PSF', A(LPSF+NNN), NN'l)

625 NNN = NNN + NN
C READ SEQUENCENUMBERSON TAPE FOR INPUT CROSS SECTIONS

WRITE (NOUT,660)
660 FORMAT(/' SEQUENCE NUMBERSON TAPE FOR XS DATA IN THE RUSSIAN',

I ' FORMAT')
CALL REAl2 (' NUT', A(LNUT), ML)

C END OF INPUT DATA (EXCEPT CROSS SECTION DATA)
670 CONTINUE

RETURN
END

SUBROUTINE SET (NUM, N)
NUM= N
RETURN
END

SUBROUTINE CLEAR (X,Y,N)
DIMENSION Y(1)
DO 10 I:I,N

10 Y(I):X
RETURN
END

SUBROUTINE TIMEX (SEC)
INTEGER*2 11, 12, 13, 14
CALL GETTIM (11,12,13,14)
SEC = FLOAT (3600"11 + 60"12 + 13) + .01*FLOAT(14)
RETURN
END

SUBROUTINE CNNP (F2,K6,EB)
DIMENSION F2(I), K6(I), EB(8,1)

$1NCLUDE:'IDB.INC'
C CONVERGENCE TESTS
25 EOI=I.0-ALA

EO2=ABS(E01)

50 IF(EB(I,IGP)) 55,130,55
55 IF (E02 - EPS) 60, 60, 70
60 CVT=I

70 CALL CLEAR (0.0, F2, IM)
GO TO 105

80 EV=EV+POD*EQ*E01
GO TO 170

C FINAL PRINT
90 NGOTO=I

IF (NEV .GT. I) GO TO 80
EV=O.(

DO 100 I=I,IGM
100 EV=EV+K6(1)

EV=SKT/EV
GO TO 135

105 IF(CVT-I) 110, 90, 110
110 IF(NEV-I) 115, 120, 140
C MONITOR PRINT
115 NGOTO=2

GO TO 135
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120 EV=O.
DO 125 I=I,IGM

125 EV=EV+K6(I)
EV=SK7/EV
GO TO 115

130 CALL ERR02( I CNNP',130,1)
135 GO TO 300
140 CONTINUE
C CALCULATE NEW PARAMETERSFOR SEARCH CALCULATIONS
145 EO3:ABS (ALA'LAR)

IF (LAPP) 270, 150, 270
150 IF (LAP) 230, 155, 230
155 IF (EQ) 200, 160, 200
160 IF (EO3"EPSA) 175, 175, 165
C MONITOR PRINT.
165 NGOTO=2

GO TO 300
C FINAL PRINT EXIT.
170 NGOTO=I

GO TO 300
175 LAP=ALA

EVP=EV
IF (E01) 185,185,180

180 EV=EV-EVM
GO TO 190

185 EV=EV+EVM
190 IF (NEV .EQ. 2) GO TO 165
C MIX X-SECS.

NGOTO=3
GO TO 300

200 IF (CVT) 170, 205,170
205 EV=EV+POO*EQ*E01
210 IF ((LAPP-I.0)/(LAP'I.0)) 215, 190, 190
215 TEMPI=AMINI(EVP,EVPP)

IF (EV'TEMPI) 220, 225, 225
220 EV=(EVPP+EVP)/2.

GO TO 190

225 TEMPI=AMAXI(EVP,EVPP)
IF (EV-TEMPI) 190, 220, 220

230 IF (EO3-EPSA) 235, 235, 165
235 EQ=(EVP-EV)/(LAP-ALA)
240 IF (CNT) 260, 245, 260
245 IF (EO2-LAL) 265, 265, 250
250 IF (EO2-LAH) 260, 260, 255
255 EOI:SIGN (LAH,E01)
260 LAPP=LAP

LAP=ALA
EVPP=EVP
EVP=EV
GO TO 205

265 CNT=I
LAP=O.O

LAPP=O.O
GO TO 2O5

270 IF (EO3-EPSA) 275, 275, 165
C CALCULATE QUADRATIC COEFFICIENTS.
275 TEMPI=EVP-EV

TEMP2=EVPP-EV
TEMP3=EVPP-EVP
TEMP4:TEMPI*(EVP+EV)
TEMP5=-TEMP2*(EV+EVPP)
TEMP6=TEMP3*(EVPP+EVP)
DENOM=TEMP3*TEMP2*TEMPI
EQA:((LAPP-I.0)*TEMPI*EVP*EV-(LAP-I.0)*TEMP2
I*EV*EVPP+(ALA-I.0)*TEMP3*EVPP*EVP)/DENOM
EQB=-(LAPP*TEMP4+LAP*TEMPS+ALA*TEMP6)/DENOM
EQC:(LAPP*TEMPI-LAP*TEMP2+ALA*TEMP3)/DENOM
DISCR=EQB*EQB-4.0*EQA*EQC
IF (DISCR) 235, 280, 280

280 IF (EO2-LAL) 265, 265, 285
285 TEMPI:EQC+EQC

TEMP=SQRT (DISCR)
EQ=I.0/(EQB+EV*TEMPI)
LAPP=LAP
LAP:ALA
EVPP=EVP
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EVP=EV
EVI=(TEMP'EQB)/TEMP1
EV2=-(TEMP+EOB)/TEMP1
EVA=ABS (EV'EV1)
EVB=ABS (EV'EV2)
IF (EVA'EVB) 290, 290, 295

290 EV=EV1
GO TO 210

295 EV=EV2
GO TO 210

300 CONTINUE
RETURN
END

SUBROUTINE CRUNCH(PHI,K8,PHJ,NPN,K7, C1,CO,NFP,NZN,HOLN,
1 ATW, NV, VOL, C2, ALPH, ALPS)
DIMENSION PHI(IZM,I), K8(I), PHJ(IZM,I), NPN(1),
I K7(I), CO(ITL,I), NFP(1), NZN(1),
2 ATW(1), NV(1), VOL(1), C2(IZM,I), ALPH(IZM,I),
3 ALPS(IZM,I), HOLM(ML,I)
DIMENSION CI(ITLP,NCG,I)
REAL K8

C CI(ITLP,NCG,MT) COLLAPSED CROSS SECTION ARRAY"STARTS AT A(LN2)
C KS(NCG) COLLAPSED FISSION SPECTRUM--STARTS AT A(LVT)
$1NCLUDE:'IDB.INC'
C CALCULATE ZONE AVERAGED FLUXES FOR EACH FINE GROUP

T1 = .0
DO 30 KZ=I,lZM
T1 = T1 + VOL(KZ)
PHI(KZ, IGP) = 0.0
DO 30 IIG=I,IGM
IF (VOL(KZ) .EQ. 0.) GO TO 30
PHI(KZ,IIG) = PHI(KZ,IIG)*.OOI/VOL(KZ)

30 PHI(KZ,IGP) = PHI(KZ, IGP) + PHI(KZ,IIG)
C CALC. FISS. SPECTRUMAND ZONE AV. FLUXES FOR EACH COLLAPSED GROUP

CALL CLEAR (.0, K8(1), NCG)
ITEMP = NCG*IZM
CALL CLEAR (.0, PHJ(1,1), ITEMP)
IIG = 0

DO 100 JJG=I,NCG
ITEMP = NPN(JJG)
DO 100 K=I,ITEMP
IIG = IIG + I
K8(JJG) = K8(JJG) + KT(IIG)
NV(IIG) = JJG
DO 100 KZ=I,IZM

100 PHJ(KZ,JJG) = PHJ(KZ,JJG) + PHI(KZ,IIG)
WRITE (NOUT,110) (KZ,PHI(KZ,IGP), VOL(KZ),KZ=I,IZM)

110 FORMAT (//' ZONE AVERAGED FLUXES'//
1 ' ZONE FLUX VOLUME '/
2 ' (N/CM2-SEC) (LITERS) '//(14,1P2E18.5))

115 WRITE (NOUT,120)
120 FORMAT (//' COLLAPSED FISSION FRACTIONS AND ZONE AVERAGED',

1 ' FLUXES BY GROUP'/)
DO 180 KZ=I,IZM,5
ITEMP = KZ + 4
IF (ITEMP " IZM) 140,140,130

130 ITEMP = IZM
140 WRITE (NOUT,150) ((K), K=KZ,ITEMP)
150 FORMAT (' GROUP FISS. FCT.', 5(5X, 'ZONE', I3,:))

WRITE (NOUT,160)
160 FORMAT ()
170 FORMAT (16, IP6E12.3)

DO 180 JJG=I,NCG
180 WRITE (NOUT,170) JJG,K8(JJG),(PHJ(K,JJG), K=KZ,ITEMP)
C NO GROUP COLLAPSING

IF (IGM .ME. NCG) GO TO 225
IF (NCCN .GT. O) GO TO 225
IF (NCCM .GT. O) GO TO 225
DO 185 M=I,NCM

185 IF (NFP(M) .LT. O) GO TO 225

DO 190 JJG = I,IGM
READ (NCRI) ((CO(I,J), I=I,ITL), J=I,MT)
DO 190 M=I,NCM
ITEMPI = ABS(NFP(M))
DO 190 JT = I,ITLP
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CI(JT,JJG,M) = CO(JT,ITEMP1)
190 CONTINUE

REWIND NCR1
GO TO 955

C CALCULATION OF COLLAPSED SIGF, SIGA, NUSIGF. AND SIGTR
225 ITEMP • NCG*ITJ4

CALl., CLEAR (.0, ALPS(1,1), ITEMP)
IIG = 0

DO 235 JJG = 1, NCG
ITEMP = NPN(JJG)
DO 235 K=I,ITEMP
IIG = IIG + 1
DO 235 KZ=I,IZM
ALPH(KZ, IIG) = PHI(KZ,IIG)/C2(KZ, IIG)

235 ALPS(KZ,JJG) = ALPS(KZ,JJG) + ALPH(KZ,IIG)
IIG = 0
DO 290 JJG=I,NCG
DO 240 JT=I,ITLP
DO 240 M:I,NCN

240 CI(JT,JJG,M) = 0.0
ITEMP = NPN(JJG)
DO 290 K=I,ITEMP
IIG = IIG + 1
READ (NCRI) ((CO(I,J),I=I,ITL),J:I,MT)
DO 290 M=I,NCM
ITEMPI = ABS(NFP(M))
KZ = NZN(M)
T2 = PHJ(KZ,JJG)
IF (NFP(M) .GT. O) GO TO 275
T2 = .0

DO 250 N=I,IZM
250 T2 = T2 + PHJ(N,JJG) * VOL(N)

T2 : T2/T1
275 DO 290 JT = I,IHT

IF ((JT .EQ. [HT) .AND. (NFP(M) .GT. 0)) GO TO 285

CI(JT,JJG,M) = CI(JT,JJG,M) + CO(JT,ITEMPI)*PHI(KZ,IIG)/T2
GO TO 290

285 CI(IHT,JJG,M) = CI(IHT,JJG,M) + CO(IHT,ITEMPI)*
I ALPH(KZ, IIG)/ALPS(KZ,JJG)

290 CONTINUE
310 REWIND NCRI

C CALCULATION OF SCATTERING MATRIX
IF ((NXCMP+NXCNP) ,LE. O) GO TO 700
IIG = 0

DO 500 JJG=I,NCG
ITEMP : NPN(JJG)

DO 500 K=I,ITEMP
READ (NCRI) ((CO(I,J),I=I,ITL),J=I,MT)
IIG = IIG + I

DO 500 M=I,NCM
ITEMPI = ABS(NFP(M))
KZ = NZN(M)
LI = -NXCN
L2 : NXCM

DO 500 LT=LI,L2ol
IT = LT + IHS
ING = IIO - LT
JNG = NV(ING)
JT = JJG + IHS - JNG
T2 = PHJ(KZ,JNG)
IF (NFP(M) .GT. O) GO TO 400
T2 = .0

DO 350 N=I,IZM
350 T2 : T2 + PHJ(N,JNG) * VOL(N)

T2 = T2/TI
IF (JT .EQ. IHS) GO TO 500
IF (ING .LE. O) GO TO 500
IF (ING .GT. IGM) GO TO 500

400 CI(JT,JJG,M) = CI(JT,JJG,M) + CO(IT,ITEMPI)*PHI(KZ,ING)/T2
500 CONTINUE

IF (NCCM .LT. O) GO TO 600
IF (NXCMP .LE. NCCM) GO TO 600
ITEMP = NCCM + IHS
ITEMPI = ITEMP + I
ITEM_2 = ITLP

ITLP : NCCM + IHS i
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NXCMP = NCCM
DO 570 M=I,NCM
DO 570 JJG=I,NCG
DO 570 JT=ITEMPI,ITEMP2
KKG = JJG + JT + 1 - ITEMP1
IF (KKG .GT. NCG) GO TO 570
CI(ITEMP,JJG°M) = CI(ITEMPeJJG,M) + CI(JTeKKG,M)

570 CONTINUE
600 CONTINUE

IF (NCCN .LT. O) GO TO 700
IF (NXCNP .LE. HCCN) GO TO 700
[TEMP = IHS " NCCN
]TEMP1 = ITEMP - 1
ITEMP2 = ]HS " NXCNP
DO 670 M=llNCM
DO 670 JJG = llNCG
DO 670 JT = ITEMP1, [TEMP2, -1
KKG = JJG + JT -1 " ]TEMP1
IF (KKG .LE. O) GO TO 670
CI(ITEMP,JJGeM) = CI(ITEMP,JJG,M) + CI(JT,KKG,M)

670 CONTINUE
700 CONTINUE

IF (NCCN .LT. O) GO TO 710
IF (NXCNP .GT. NCCN) NXCNP = NCCN

710 [TEMP = NXCN " NXCNP
IF (ITEMP .LE. O) GO TO 900
[TLP = ]TLP - ITEMP
DO 800 M=I,NCM
DO 800 JJG = 1,NCG
DO 800 JT = [HT+I,ITLP

800 CI(JT,JJG,M) = CI(JT+ITEMP,JJG,M)
900 CONTINUE
C CALCULATION OF SIGG

ITEMP = IHS - ITEMP

DO 950 JJG=I,NCG
DO 950 M=I,NCM
TEMP = .0
LI = -NXCNP
L2 = NXCMP

DO 940 L=LI,L2,1
IF (L .EQ. O) GO TO 940
JT = L + ITEMP
J = JJG + L
IF (J .LE. O) GO TO 940
IF (J .GT. NCG) GO TO 940
TEMP = TEMP + CI(JT,J,M)

940 CONTINUE

950 CI(ITEMP,JJG,M) : CI(IHT,JJG,M) " CI(IHT-2,JJG,M) " TEMP
955 WRITE (NOBTo960)
960 FORMAT (//' COLLAPSED CROSS SECTIONS')

DO 995 JJG=I,NCG
WRITE (NOUT,970) JJG

970 FORMAT (/' GROUP' I3/

I ' MATERIAL ZONE N,2N SIGF SIGA ',
I ' NUSIGF SIGTR... GXG...'/)
ITEMP = NST + I

DO 995 M=I,NCM
N = ABS(NFP(M))
KZ = NZN(M)
IF (N .GT. ML) GO TO 980

WRITE (NOUT, 975) (HOLN(N,L), L=I,2), KZ,
I (CI(JT,JJG,M),JT=ITEMP,ITLP)

975 FORMAT (IX, 2A4, IX, 13, 1P7E9.2, (/13X, 1PTE9.2))
GO TO 995

980 WRITE (NOUT,990) N, KZ, (CI(JT,JJG,M),JT=ITEMP,ITLP)
990 FORMAT (' MAT# ', 13, IX, 13, IPTE9.2, (/13X, 1PTE9.2))
995 CONTINUE

IF (NOXS .LE. O) GO TO 1100

WRITE (NOUT,I010)
1010 FORMAT (//' THE FOLLOWING MATERIALS WERE WRITTEN TO UNIT 13'/)

DO 1070 M=I,NCM
N = ABS(NFP(M))
IE (N .LE. ML) GO TO 1028
TI = .0

1012 WRITE (NOUT, 1013)
10i3 FORMAT (8 MACROscuPic MIX')
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IF (NOXS .EQ. 2) GO TO 1020
WRITE (13) (, MIX')
WRITE (13) T1
GO TO 1050

1020 WRITE (13, 1024) (, MIX I)
1024 FORMAT (2A4)
1028 WRITE (NOUT,1030) N, (HOLN(N,L),L=I,2), ATW(N)
1030 FORMAT (I3, 4X, 2A4, F12.2)

IF (NOXS .EQ. 2) GO TO 1040
WRITE (13) (HOLN(N,L),L=I,2)
WRITE (13) ATW(N)
GO TO 1050

1040 WRITE (13, 1024) (HOLN(N,L), L:1,2)
1050 DO 1070 JJG=I,NCG

IF (NOXS .EQ. 2) GO TO 1060
WRITE (13) (CI(JT,JJG,M), JT=I,ITLP)
GO TO 1070

1060 WRITE (13,1065) (CI(JT,JJG,M), JT=llITLP)
1065 FORMAT (6E12.4)
1070 CONTINUE

REWIND 13
1100 REWIND NCR1

RETURN
END

SUBROUTINE ERR02 (HOLoJSUBRol)
COMMON NCRI, NFF, NINP, N(_.IT, NSCRAT, NSCRlo NSCR2
CHARACTER*6 HOL

WRITE (NOUT,I) HOLr,JSUBR
I FORMAT (//' * * * ERROR IN ',A6,' AT ', 16, , * , ,,//)

IF (I .EQ. I) STOP
RETURN
END

SUBROUTINE FINPR (F2,PA,CO,MO,M2,N2,R1,R4,VO,FO,EB,EXS,
1 CXS, PHI, C2, GAM)

DIMENSION F2(1), PA(l), CO(ITL,I), MO(l), M2(1), N2(IM,1),
1 R1(1), R4(1), VO(1), FO(1), EB(8,1), EXS(IGM, 1),
2 CXS(IP, IGM,I), PHI(IZM, I), C2(IZM,I), GAN(1)

$1NCLUDE:'IDB.INC'
CHARACTER*4 EOFS
DATA EOFS/'eofs,/

C FINAL PRINT
CALL MONPR

C COMPUTEZONE FLUXES
DO 10 IIG:I,IGM
DO 5 KZ=I,IZM

5 PHI(KZ, IIG) = 0.0
DO 10 I=I,IM
KZ = MO(1)

10 PHI(KZ,IIG) = PHI(KZ,IIG) + N2(I,IIG)*VO(1)
IF(NRED) 20,20,999

C BALANCE TABLES
20 JEB = 8

CALL NBAL (N2,CO,V0,CXS,MO,M2,EB,JEB)
DO 21 I=I,IM
F2(I) = .0

21 PA(I) = .0
TEMP = 0.0
IF (NEV .EQ. 5) GO TO 25
IF (BUCK .EQ. o0) GO TO 26
TEMP = BUCK
GO TO 26

25 TEMP : EV

26 DO 38 IIG=I,IGM

READ(NCRI) ((CO(II,J), II=I,ITL), J=I,MT)
IF (TEMP .EQ. .0) GO TO 36
DO 35 MTZ = IoMT
DO 34 KZ = I,IZM
IF (MTZ - M2(KZ)) 34,30,34

30 TEMPI = (TEMP*GAM(KZ))/(3.*CO(IHT,MTZ))
CO(IHT-2,MTZ) = CO(IHT-2,MTZ) - TEMPI
CO(IHS,MTZ) = CO(IHS,MTZ) + TEMPI
GO TO 35

34 CONTINUE
5b CONTINUE
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36 WRITE(NSCRAT) ((CO(IIJ), I:I,ITL), J:I,MT)
DO 37 KZ:I,IZM
ITEMP = M2(KZ)

37 C2(KZ, IIG) = CO(IHT, ITEMP)
DO 38 l=l,IM
ITEMP = MO(l)
ITEMP = M2(ITEMP)

C POWER

F2(I) = F2(I) + 1000, * EXS(IIG, ITEMP) * N2(I,IIG)
C TOTAL FLUX
38 PA(l) = PA(1) + N2(I,IIG)

IF(NCG) 42, 42, 39
39 IFCTEMP) 40. 42, 40
40 REWIND NCR1

REWIND NSCRAT
ITEMP1 = NSCRAT
NSCRAT = NCR1
NCR1 : ]TEMP1

42 WRITE(NOUT,45)

45 FORMAT (/' ZONE MAT. RADIUS AVG. RADIUS TOTAL FLUX',
1 ' POWER FISSION SOURCE'/
3 ' (CM) (CM) (N/CM2"SEC)',
4 ' (MWT/LITER)'/)
DO 50 I=I,IM
ITEMP = MO(l)
]TEMPI = M2(ITEMP)

50 WRITE(NOUT,60) IoITEMP,ITEMPI,RI(I),R4(1),PA(I),F2(1),FO(1)
60 FORMAT (14,14,14, 1PSEI].3)

WRITE (NOUT°70) lP, RI(IP)
70 FORMAT (14, 7)(,IPE14._)

IF (NPRT .EQ. 0 .OR. NPRT .EQ. 2) GO TO 160
75 WRITE(NOUT,80)
80 FORMAT(/' FLUX BY GROUP AND SPACE POINT'//)

DO 150 IIG=I,IGM,6
LL = fIG + 5
IF(LL " IGM) I00,I00,90

90 LL = IGM
100 WRITE(NOUT,110) ((K), K=IIG,LL)
110 FORMAT(/' ZONE AVG RAD '° 6(7)(,' GROUP'°f4))

WRITE(NOUT,125)
125 FORMAT()

DO 130 I=I,[M
ITEMP = MO(I)

130 WRITE(NOUT,140) I, ITEMP, R4(I), (N2(I,K), K:IIG,LL)
140 FORMAT (]4,[6, IPE16.5, 1P6E17.5)

IF(LL .GE. ]GM) GO TO 160
150 CONTINUE

160 IF (NPUN .ME. I) GO TO 200
DO 190 IIG=I,IGM

190 WRITE(16) (N2(I,IIG), I=I,[M)
WRITE(16) EOFS
REWIND 16

200 REWIND NCRI
999 RETURN

END

SUBROUTINE ACTIVE (F2oCO,MO,M2,N2°R4,MACT,LACT,HOLN,VO,VOL)
DIMENSION F2(I), CO(]TL,I), MO(1), M2(I), N2(IM, I), R4(I),
I MACT(1), LACT(1), HOLM(ML,I), VO(1), VOL(1)

$1NCLUDE:'IDB.INC'

C THIS SUBROUTINE COMPUTES AND PRINTS ACTIVITY RATES
DO 300 N=I,NACT
M : MACT(N)
L = LACT(N)

]F (M .GT. O) GO TO 40
WRITE (NOUT, 20) L

20 FORMAT (/' MACROSCOPIC ACTIVITY FOR POSITION ', I2//)
GO TO 70

40 WRITE (NOUT,50) M, L
50 FORMAT (/' ACTIVITY FOR MATERIAL '° ]3,', POSITION ', I2//)

IF (M .GT. ML) GO TO 70

WRITE (NOUT, 60) (HOLN(M,LL)0LL=I,2)
60 FORMAT (IX, 2A4, ' ACTIVATION DISTRIBUTION'//)
70 CALL CLEAR (.0, F2(I), IM)

DO 100 fIG =I,IGM
READ (NCRI) ((CO(ii,J),II=i,JTL),J=i,MI)
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DO 100 I=I,IM
IF (M .GT. O) GO TO 90
ITEMP = MO(1)
ITEMP = M2(ITEMP)
F2(1) " F2(1) + CO(L,ITEMP) * N2(I,IIG)
GO TO 100

90 F2(1) " F2(1) + CO(L,M) * N2(I,IIG)
100 CONTINUE

REWIND NCR1
WRITE (NOUT,120)

120 FORMAT (m MESH ZONE AVG. RADIUS(CM) ACTIVITY RATEm/)
DO 200 Iml,IM
ITEMP - MO(1)
WRITE (NOUT,140) I, NOel), R4(I), F2(I)

140 FORMAT (16, 2X, 14, 4X, 1PE12.3, 4X, 1PE12.3)
200 CONTINUE
300 CONTINUE

DO 600 Nzl,NACT
M = MACT(N)
L = LACT(N)
IF (M .GT. O) GO TO 340
WRITE (NOUT, 20) L
GO TO 370

340 ;,'RITE (NOUT,50] M, L
IF (M .GT. ML) GO TO 370
WRITE (NOUTe 360) (HOLN(M,LL),LL=I,2)

360 FORMAT (li, 2A4, 'ACTIVATION TOTALS'//)
370 TEMP2 = .0

TEMP3 = .0
WRITE (NOUT, 380)

380 FORMAT (5X, ' ZONE', 8X, ' VOLUME ', 3X, 'AVG. ACTIVITY', 3X,
1 'TOT. ACTIVITY'/

2 5X, ' (#3 ' 8X '(LITERS)', 4X, ' (#/SEC'CC) ', 2X,# I

3 i (#/SEC) mi)
DO 500 IZ=I,lZM
TEMP = .0
TEMP1 = .0
VOL(IZ) = .0
DO 400 fIG =I,IGM
READ (NCR1) ((CO(II,J),II=I,ITL),J=I,MT)
DO 400 I=l,IM
ITEMP = MO(1)
IF (ITEMP .NE. II) GO TO 400
IF (IIG .EQ. 13 VOL(ITEMP) = VOLCITEMP) + .001 * VO(I)
IF CN .GT. O) GO TO 390
ITEMP = M2(ITEMP)
TEMP = TEMP + CO(L,ITEMP) * N2(I,IIG) * VO(1)
GO TO 400

390 TEMP = TEMP + CO(L,M) * N2(I,IIG) * VO(I)
400 CONTINUE

IF (VOL(IZ) .LE. ,0) GO TO 430
TEMP1 = .O01*TEMP/VOL(IZ)

430 WRITE (NOUT,440) II, VOL(IZ), TEMPI, TEMP
440 FORMAT (2X, 16, 4X, 1P3E14.3)

TEMP2 = TEMP2 + TEMP
TEMP3 = TEMP3 + VOL(IZ)
REWIND NCR1

500 CONTINUE
ITEMP = 0
TEMP1 = .001 * TEMP2/TEMP3
WRITE (NOUT, 560)

560 FORMAT ()

WRITE (NOUT, 440) ITEMP, TEMP3, TEMPI, TEMP2
600 CONTINUE

REWIND NCRI
RETURN
END

SUBROUTINE FISCAL (N2, FO, VO, CD, K6, HD, M2, EB, EXS)
$1NCLUDE:'IDB.INC'

DIMENSION N2(IM,I), FO(1), VO(1), CO(ITL,I), K6(I), MO(1),
I M2(I), EB(8,1), EXS(IGM, I)
LAR = ALA

C FISSION SUMS
DO 10 IIG = I,IGM
=.,o II_, = .0
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DO 10 I = I,IM
ITEMP = MO(1)
ITEMP = M2(ITEMP)

10 EB(8,11G) = EB(8,11G) + EXS(IIG, ITEMP)*N2(I,IIG)*VO(1)
IF (AO2) 20, 40, 20

20 DO 30 IIG=I,IGM
READ (NCR1) ((CO(I,J),I=I,ITL),J:I,MT)
EB(1,11G) " .0
DO 30 1"1,1M
ITEMP=MO(1)
ITEMP=CI2(ITEMP)

30 EB(I,IIG) a EB(I,IIG) . CO(IHT'I,ITEMP)*FO(1)*VO(1)
REWIND NCRI
GO TO 70

40 E01=O.
DO 50 I_I,IM

50 EOI:EOI+VO(I)*FO(I)
DO 60 IIG=I,IGM

60 EB(I,IIG) : K6(IIG)*E01
70 EB(I,IGP) : .0

EB(8,1GP) = .0
DO 80 IIG=I,IGM
EB(1,IGP) = EB(1,1GP) + EB(1,IIG)

80 EB(8,1GP) = EB(8,1GP) + EB(8,11G)
C CALCULATE LAMBDA

IF (B07 .GT. O) GO TO 140
ALA = EB(1,IGP)/T11
TEMP=I.0/ALA
IF (NEV-1) 140, 100, 140

100 DO 110 IIG=I,IGM
EB(1,IIG) = EB(1,IIG)*TEMP

110 K6(IIG)=K6(IIG)*TEMP
EB(1,IGP) = EB(1,1GP)*TEMP
IF (AO2) 120, 140, 120

120 DO 130 I=I,IM
130 FO(I)=FO(I)*TEMP
C NORMALIZATION
140 B07=O

150 IF (SO1) 160, 300, 170
160 EOl = ABS(SO1)/EB(8, IGP)

GO TO 180
170 E01 = S01/EB(1,1GP)
180 DO 190 IIG=I,IGP
190 EB(1,IIG) = EOI*EB(1,1IG)

DO 200 I=I,IM
200 FO(1)=EOI*FO(1)
220 IF (NXCN) 300, 300, 240
240 DO 250 IIG=I,IGM

DO 250 I=I,IM
250 N2(I,IIG) = EOI*N2(I,IIG)
300 CONTINUE

RETURN
END

SUBROUTINE FXINP (NO)
DIMENSION NO(IM, I)

$1NCLUDE:'IDB.INC'
C THIS SUBROUTINE READS FLUXES

IF (NFX .GE. 1) GO TO 50
DO 40 IIG=I,IGM
DO 40 I=I,IM

40 NO(I,IIG) = 1.0
GO TO 90

50 DO 70 IIG=I,IGM
70 READ (14) (NO(I,IIG), I=I,IM)

REWIND 14
90 RETURN

END

SUBROUTINE INIT (K6, K7, lO, 11, 12, MO, M2, NO, RO, RI, R3, R4,
I RS, AO, FO, CO, VO, V7, FEF, EXS, GAM, HOLN)

$1NCLUDE:'IDB.INC'

DIMENSION K6(I), K7(I), I0(I), 11(I), 12(I), RO(1), RI(I),
I R3(I), R4(I), R5(I), AO(1), CO(ITL,I),
2 VO(1), MO(1), M2(I), NO(IM,I), FO(1), V7(I),

ff_fftl_, _VCtTOM,1) nAM/l), UnlLDrM! I)
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C PERFORM ADJOINT REVERSALS ON V7 AND K7
IF (PO2 .EQ. O) WRITE (NOUT,2) DAY

2 FORMAT (//24X, 'T I M E : ',1PE14.3, ' D A Y SI//)
IF (AO2 .EQ. O) GO TO 40
IF (PO2 .NE. O) GO TO 40
IF (RO2 .GT. O) GO TO 40
IIG ffi 1
IGBARfIGN

30 TEMP=K7(IIG)
K7CIIG)=K7(IGBAR)
K7(IGBA_=TEMP
TEMP=VT(IIG)
V7(IIG)=V7(IGBAR)
VT(IGBAR)=TEMP
IIG=IIG+I
IGBAR=IGBAR-1

IF (IIG-IGBAR) 30, 40, 40
C MIX CROSS SECTIONS
40 ;_07:1

IF (PO2) 50, 60, 50
50 GO TO (430,430,120,430,320), NEV
60 IF (MO1) 90, 90, 70
70 IF (RO2) 75,75,90
75 WRITE (NOUT, 77)

77 FORMAT (/' MIXTURE SPECIFICATIONS '//
1 3X, I MIXTURE NUMBER MIX COMMAND I,
2 _ _ATERIAL DENSITY NAME I//)

DO 88 ]=!,H01
I = II(J)
IF (I .GE. 1 .AND. I .LE. HL) GO TO 84
WRITE (NOUT, 80) J, IO(J), II(J), I2(J)

80 FORMAT (I4,1X, I8,7X, I8,5X,1PE16.5,6X,2A4)
GO TO 85

84 WRITE (NOUT,80) J, IO(J), II(J), I2(J), (HOLN(I,LL), LL:I,2)
85 IF (J .EQ. MO1 .OR. lO(J) .EQ. lO(J+1)) GO TO 88

WRITE (NOUT, 86)
86 FORMAT (IX, 15('.....'))
88 CONTINUE

90 IF (NPRT .LE. I) GO TO 120
IF (NRED ,GT. O) GO TO 120
KPAGE = 100

WRITE (NOUT,110)
110 FORMAT (/' SHIELDED CROSS SECTIONS')
120 REWIND NCRI

DO 128 IIG = I,IGM

READ (NCRI) ((CO(I,J), I=I,ITL), J=I,MT)
DO 128 M=I,MT
EX$(IIG,M) = .0

IF (M .LE. ML) EXS(IIG,M) = CO(IHT'3,M)*FEF(M)*1.602E-19
DO 126 MM=I,M01
IF (M .NE. lO(MM)) GO TO 126
MMM = II(MM)
IF (MMM .EQ. O) GO TO 126
IF (MMM .EQ. M) GO TO 124

EXS(IIG,M) = EXS(IIG,M) + 12(MM) * EXS(IIG,MMM)
GO TO 126

124 EXS(IIG,M) = EXS(IIG,M) + EV * EXS(IIG,M)
126 CONTINUE
128 CONTINUE

REWIND NCRI

DO 310 IIG=I,IGM

READ (NCRI) ((CO(I,J),I=I,ITL),J=I,MT)
IF (MO1) 130, 240, 130

130 DO 230 M=I,M01
IF (IO(M)-MT) 150, 150, 140

140 CALL ERR02(' INITI,140,1)
150 IF (II(M)-MT) 160, 160, 140
160 N=IO(M)

L=II(M)
EOI=I2(M)

IF (L) 200, 200, 170
170 IF (E01) 200, 180, 200
1RQ fg t_-l_ _nn !90, _nn

190 E01 : EV
;i L=O

200 DO 230 I=I,ITL
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IF (L) 210, 220, 210
210 CO(I,N)=CO(I,N)+CO(I,L)*E01

GO TO 230

220 CO(I,N)=CO(I,N)*EOl
230 CONTINUE

240 IF (PO2) 300, 250, 300
250 IF (NPRT - 1) 300, 300, 260
260 IF (NRED) 265,265,300
265 WRITE (NOUT, 270) IIG
270 FORMAT (/, GROUP,,I3,, N,2N SIGF SIC,A I,

1 I NUSIGF SIGTR ... GXG ...I)
[TEMP = NST + 1
DO 280 N=llMT

280 WRITE (NOUT, 290) N,(CO(I,N),|=ITEMP, ITL)
290 FORMAT (' MAT',I3,1P6E12.2/(7X,1P6E12.2))
300 WRITE (NSCRAT) ((CO(I,J),I=I,ITL),J=I,MT)
310 CONTINUE

REWIND NCR1
REWIND NSCRAT

C SWITCH TAPE DESIGNATIONS
ITEMP=NSCRAT
NSCRAT=NCR1
NCRI=ITEMP

320 IF (NEV .EQ. 5) GO TO 350
IF (BUCK .EQ. .0) GO TO 430
TEMP = BUCK
GO TO 380

350 IF (PO2 .GT. O) GO TO 370
BUCK = O.

370 TEMP = EV - BUCK
BUCK = EV

380 DO 420 IIG=I,IGM
READ(NCRI) ((CO(I,J), I=I,ITL),J=I,MT)
IF (TEMP .EQ..O) GO TO 415
DO 410 MTZ = I,MT
DO 400 KZ=I,IZM
IF (M2(KZ) - MTZ) 400, 390, 400

390 TEMPI = (TEMP*GAM(KZ))/(3.*CO(IHT,MTZ))
CO(IHT-2,MTZ) = CO(IHT-2,MTZ) + TEMPI
CO(IHS,MTZ) = CO(IH_,MTZ) - TEMPI
GO TO 410

400 CONTINUE
410 CONTINUE

415 WRITE (NSCRAT) ((CO(I,J), I=I,ITL),J=I,MT)
420 CONTINUE

REWIND NCRI
REWIND NSCRAT

C SWITCH TAPE DESIGNATIONS
ITEMP = NSCRAT
NSCRAT = NCR1
NCR1 = ITEMP

C
C MODIFY GEOMETRY

. 430 IF (PO2) 460, 440, 460
440 IF (RO2) 445, 445, 620
445 DO 450 I=I,IP
450 RI(1)=RO(1)
460 IF (NEV-4) 490, 470, 490
470 DO 480 I=I,IM

K=MO(1)
480 RI(I+I)=RI(1)+(RO(I+I)-RO(1))*(I.0+ EV*R3(K))
C
C CALCULATE AREAS AND VOLUMES
490 P12=6._8318

IF (PO2) 500, 510, 500
500 IF (NEV - 4) 620, 510, 620
510 DO 570 I=I,IM

R4(1)=(RI(I+I)+RI(1))*0.5
R5(1)=RI(I+I)-RI(1)

IF (R5(1) ) 520, 520, 530
520 CALL ERR02 (' INIT',520,1)
530 GO TO (540,550,560),IGEP
540 AO(1)=I.0

AO(|P):i.O
rO(1) = RS(1)
GO TO 570
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550 AO(1)=PI2*RI(1)
AO(IP)=PI2*RI(IP)
VO(1) = PI2*R5(1)*R4(1)
GO TO 570

560 AO(1) = 2.*PI2*RI(1)*RI(1)
AO(IP) = 2.*PI2*RI(IP)*RI(IP)
VO(1) = (2.0*PI2*(R1(I.1)**3 - RI(I)*'3))/3.0

570 CONTINUE
C

C CALCULATE EFFECTIVE FISSION SPECTRUM
620 IF (PO2) 680, 640, 680
640 SK7=O.

DO 670 IIG=I,IGM
IF (S02-I) 660, 650, 660

650 K6(IIG)=K7(IIG)/S03
GO TO 670

660 K6(IIG)=K7(IIG)
670 SK7=SK7+K7(IIG)
680 CONTINUE
C
C CALCULATE FISSION RATE
690 CALL CLEAR (0.0, FO, IM)

DO 720 IIG=I,IGM
READ (NCRI) ((CO(I,J),I=I,ITL),J=I,MT)
DO 720 I = 1, IM
ITEMP=MO(1)
ITEMP=M2(ITEMP)
IF (AO2) 700, 710, 700

700 FO(1)=FO(1).KI(IIG)*NO(I,IIG)
GO TO 720

710 FO(I)=FO(1)+CO(IHT-I,ITEMP)*NO(T,IIG)
720 CONTINUE

REWIND NCR1
RETURN
END

SUBROUTINE INNER (NO,N2,CXS,S2,HA,PA)
$INCLUDE;ilDB.INC I

DIMENSION NO(IM,1), N '(IM,1), CXS(IP,IGM,1), S2(1), HA(l), PA(l)
IF (PO2 - 1) 12, 12,

5 DO 10 I=I,IM
10 NO(I,IGV) = N2(I,IGV)
12 I=1

C FLUX CALCULATION FOR VACUUM AN_ REFLECTIVE BOUNDARY CONDITIONS
IF (B01-I) 15,15,40

15 HA(I) = CXS(I+I,IGV, 1)/CXS(I,_G_r,2)
PA(I) = S2(I)/CXS(I,IGV,2)
DO 20 I=2, IM
HA(1) = CXS(I+I,IGV, I)/(CXS(I,IGV,2) - CXS(I,IGV, I)*HA(I-I))

20 PA(1) = (S2(1) + CXS(I,IGV, I)*PA(I-I))/(CXS(I,IGV,2) -
1 CXS(I,IGV,1)*HA(I-1))

N2(IM, IGV) = PA(IM)
DO 30 KI=2,1M
I = IM + I " KI

30 N2(I,IGV) = PA(1) + HA(1)*N2(I+I,IGV)
GO TO 110

C FLUX CALCULATION FOR PERIODIC BOUNDARYCONDITIONS
40 HA(1) = CXS(I+I,IGV, I)/CXS(I,IGV,2)

N2(I,IGV) = CXS(I,IGV, I)/CXS(I,IGV,2)
PA(1) = S2(1)/CXS(I,IGV,2)
TEMPI = N2(I,IGV)
TEMP = HA(1)
TEMP2 = PA(1)
IKB = IM - I

DO 50 I=2,1KB

HA(1) = CXS(I+I,IGV, I)/(CXS(I,IGV,2) - CXS(I,IGV, I)*HA(I-I))
N2(I,IGV) = CXS(I,IGV, I)*N2(I-I,IGV)/(CXS(I,IGV,2) -.
I CXS(I,IGV, I)*HA(I-I))

PA(1) = (S2(1) + CXS(I,IGV, I)*PA(I-I))/(CXS(I,IGV,2) -
I CXS(I,IGV, I)*HA(I-I))
TEMPI = TEMPI + TEMP*N2(I,IGV)
TEMP2 = TEMP2 + TEMP*PA(1)

50 TEMP = TEMP*HA(1)
I = IM

TEMPI = (TEMPI + TEMP)*CXS(I,IGV, I) + CXS(I,IGV, I)*N2(I-I,IGV)
N2(I,IGV) = (S2(1) + CXS(I,IGV, I)*PA(I-I) + CXS(I,IGV, I)*TEMP2)/
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1 (CXS(I,IGV,2) - CXS(I,IGV, 1)*HA(i-1) - TEMP1)
DO 60 KI=2,IM
I = IM + 1 " KI

60 N2(I,IGV) : HA(1)*N2(I+I,IGV) + N2(I,IGV)*N2(IM, IGV) + PA(1)
110 RETURN

END

SUBROUTINE INNERI (MO,M2,CXS,VO,CO,AO,RS,R4)
DIMENSION MO(1), M2(I), CXS(IP,IGM,2), VO(1), CO(ITL°I),
I AO(1), R5(I), R4(I)

$1NCLUDE:'IDB.INC'
C THIS SUBROUTINE CALCULATES COEFFICIENTS FOR THE FLUX EQUATION

DO 30 I=I,IM
ITEMP = MO(1)
ITEMP = M2(ITEMP)
CXS(I,IGV,2) : VO(1)*(CO(IHT,ITEMP) " CO(IHS,ITEMP))
IF (I " I) 30, 30, 5

5 ITEMP1 : MO(I-l)
ITEMP1 = M2(ITEMP1)
IF (ITEMP " ITEMP1) 20,10,20

10 CXS(I,IGV, I) = AO(1)/(3.*CO(IHT,ITEMP)*(R4(1) - R4(I-I)))
GO TO 30

20 CXS(I,IGVLI) = AO(1)*(R5(I-I) + RS(1))/((R4(1) - R4(I-I))*
I (3.*(RS(I-I)*CO(IHT,ITEMPI) + R5(1)*CO(IHT,ITEMP))))

30 CONTINUE

DO 200 I=I,IM
ITEMP = MO(1)
ITEMP = M2(ITEMP)
IF (I-I) 40, 40, 80

40 IF (B01 - I) 50, 60, 70
50 CXS(I,IGV, I) = AO(1)/(3.*CO(IHT,ITEMP)*(.5*RS(1) + .71/

I CO(IHT,ITEMP)))
GO TO 200

60 CXS(I,IGV, I) = .0
GO TO 200

70 ITEMP3 = MO(IM)
ITEMP3 = M2(ITEMP3)
CXS(I,IGV, I) : 2.*AO(1)/(3.*(RS(IM)*CO(IHT,ITEMP3) +
I RS(1)*CO(IH_,ITEMP)))

GO TO 200
80 IF (I " IM) 200, 90, 90
90 IF (B02 " I) 100, 110, 120
100 CXS(I+I,IGV, I) = AO(I+I)/(3.*CO(IHT,ITEMP)*(.5*RS(1) +

I .71/CO(IHT,ITEMP)))
GO TO 2O0

110 CXS(I+I,IGV,I) = .0
GO TO 20O

120 CXS(I.I,IGV,I) = CXS(I,IGV, I)
200 CXS(I,IGV,2) = CXS(I,IGV,2) + CXS(I,IGV, I) + CXS(I+I,IGV,I)

RETURN
END

SUBROUTINE MONPR
• $1NCLUDE:'IDB.INC'

C MONITOR PRINT
CALL TIMEX (SEC)
TI = (SEC " GLH)/60.

- KPAGE = KPAGE + I
IF (KPAGE .LT. 40) GO TO 40
KPAGE = 0

WRITE (NOUT,20) (ID(1), I=I,20)
20 FORMAT (IX, 20A4/)

WRITE (NOUT,25)
25 FORMAT ()

WRITE (NOUT, 30 )
30 FORMAT(5X,' TIME OUTER EIGENVALUE EIGENVALUE',

I ' LAMBDA '/5X,
2 ' (MINUTES) ITERATIONS SLOPE'/)

40 WRITE (NOUT, 50) TI, PO2, EQ, EV, ALA
50 FORMAT (E12.3, 112, E18.8, 2E18.8)
60 PO2=P02+1

IF (TMAX .EQ. .0) GO TO 67
IF (TI .GT. 60.*TMAX) GO TO 70

67 IF (PO2 .LE. NOIT) GO TO 80
70 NGOTO = I

NRED = 0
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GO TO 90
80 NGOTO = 4
90 RETURN

END

SUBROUTINE NBAL (N2,CO,VO,CXS,MO,M2,EB,JEB)
DIMENSION N2(1), CO(ITL,1), VO(1), CXS(1),

1 MO(l), M2(1), EB(JEB,1)
$INCLUDE:'IDB.INC'
C COMPUTEAND PRINT BALANCE TABLES

DO 80 ZIG = 1,1GM
READ (NCR1) ((CO(IoJ), I=I,ITL), J=i,MT)
DO 10 K:3,7

10 EB(K, IIG) = .0
DO 20 l=1,1M
II = I + IM*(IIG'I)
TEMP : VO(1) * N2(II)
ITEMP1 : MO(I)
ITEMP : M2(ITEMP1)

C OUT-SCATTER

EB(3,IIG) = EB(3,IIG) + (CO(IHT°ITEMP) - CO(IHS,ITEMP) -
1 CO(IHT-2,ITEMP))*TEMP

C ABSORPTION

20 EB(4, IIG) : EB(4,11G) + CO(IHT-2, ITEMP) * TEMP
C LEFT LEAKAGE

IF (B01 .GT. I) GO TO 40
IF (B01 .EQ. I) GO TO 50
II : I + IM*(IIG-I)
KK = I + IP*(IIG-I)
EB(5oIIG) : N2(II) * CXS(KK)
GO TO 50

40 II : I + IM*(IIG-I)
KK = I + IP*(IIG-I)

EB(5,IIG) = (N2(II) - N2(II+IM-I)) * CXS(KK)
50 IF (B02 .GT. I) GO TO 70

IF (B02 .EQ. 1) GO TO 80
II= IM*IIG

KK = I + IM + IP*(IIG'I)
F_(6, IIG) = N2(II) * CXS(KK)
GO TO 80

70 EB(6, IIG) : (-I.0) * EB(5,11G)
80 EB(7,11G) = EB(6, IIG) + EB(5,11G)

REWIND NCRI

DO 110 K=2,7
110 EB(K,_GP) = .0

DO 120 K=2,7
DO 120 IIG:I,IGM
EB(K, IGP) = EB(K, IGP) + EB(K, IIG)

120 CONTINUE

WRITE (NOUTo130)

130 FORMAT (//' FINAL NEUTRON BALANCE TABLE'//

I ' GROUP FISS. SOURCE IN-SCATTER OUT-SCATTER ABSORPTION',
2 ' LEFT LEAK. RIGHT LEAK.'/)
DO 140 IIG : I, IGM
WRITE (NOUTo150) IIG, (EB(L,IIG), L=I,6)

140 CONTINUE

150 FORMAT (14, 3X, 1P6E12.4)
WRITE (NOUTo155)

155 FORMAT ()

WRITE (NOUT,150) IGP, (EB(KoIGP), K=I,6)
WRITE (NOUT,155)
RETURN
END

SUBROUTINE OUTER (AO,CO,FO,K6,MO,M2,NO,N2,S2,VO,VT°F2,
I CXS, R5, R4, HA, PA, EB, EXS)

DIMENSION A0(I), FO(1), K6(I), MO(1), M2('I), NO(IM,I), N2(IM,I),
I $2(I), VO(1), V7(I), F2(I), CO(ITL,I), HA(1), PA(1),
2 CXS(IP,IGM,I),R5(1), R4(I), EB(8,1), EXS(IGM,I)

INTEGER GBAR, PBAR, SBAR
$1NCLUDE:'IDB.INC'

IGV=I
C SOURCE CALCULATION

20 READ (NCRI) ((CO(IoM), I=I,_TL), M=I,MT) °
DO 30 I=I,IM
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30 S2(1):O.
40 IF (AO2 .NE. O) GO TO 70

DO 60 I=I,IM
60 S2(1)=S2(1)+K6(IGV)*FO(1)

GO TO 90
70 DO 80 I=I,IM

ITEMPI=MO(1)
ITEMPI=M2(ITEMP1)

80 S2CI)=S2Cl)+CO(IHT-I,ITEMP1)*FO(I)
90 GBAR=IGV+IHS-ITL

IF (GBAR'I) 100, 110, 110
100 GBAR=I
110 PBAR = IHS + IGV - 1

IF (PBAR - ITL) 115, 115, 112
112 PBAR = ITL
115 IF (GBAR " IGV) 120, 140, 120
120 DO 130 I=I,IM

ITEMPI:MO(1)
ITEMPI=M2(ITEMP1)
ITEMP=ITEMP1
TEMP=CO(PBAR,ITEMP)

130 S2(I)=S2(1)+N2(I,GBAR)*TEMP
140 GBAR=GBAR+I

PBAR=PBAR'I
IF (GBAR - IGM) 145, 145, 150

145 IF (GBAR - IGV - NXCN) 115, 115, 150
150 IF (IGV - IGM) 170, 160, 170
160 REWIND NCR1
170 V11 = O.

DO 180 I=I,IM
S2(1):S2(1)*VO(1)

180 VII:VII+S2(1)

EB(2,1GV) = V11 - EB(I,IGV)
C SOURCE ALPHA

190 IF (NEV - 2) 200, 230, 200
200 IF (SO2 - 2) 220, 210, 220
210 T7 = S03/VT(IGV)

GO TO 240
220 T7 : 0.0

GO TO 260

230 T7 : EV/VT(IGV)
240 DO 250 K = I, IZM

ITEMPI : M2(K)
250 CO(IHS, ITEMPI) = CO(IHS,ITEMPI) - T7
260 CONTINUE
C GROUP FLUX CALCULATION

270 IF (V11) 280, 300, 280
280 IF (PO2 - I) 284, 284, 282
282 IF (NEV-I) 284, 286, 284
284 CALL INNERI (MO,M2,CXS,VO,CO,AO,RS,R4)
286 CALL INNER (NO,N2,CXS,S2,HA,PA)

DO 290 K = I,IZM
ITEMPI = M2(K)

290 CO(IHS,ITEMPI) : CO(IHS, ITEMPI) + T7
GO TO 320

300 DO 310 I=I,IM
N2(I,IGV) = .0

310 NO(I,IGV) = .0
C CALCULATE FISSION RATE AND FISSION SOURCE RATE
320 IF (V11) 330, 380, 330
330 IF (AO2) 340, 360, 340
340 EB(8,1GV) = .0

DO 350 I=I,IM
ITEMPI=MO(1)
ITEMPI=M2(ITEMPI)

EB(8,1GV) : EB(8,1GV) + EXS(IGV, ITEMPI)*N2(I,IGV)*VO(1)
350 F2(1)=F2(1)+K6(IGV)*N2(I,IGV)

GO TO 380

360 EB(8,1GV) = .0
DO 370 I=I,IM
ITEMPI=MO(1)
ITEMPI:M2(ITEMPI)

EB(8,1GV) = EB(8,1GV) + EXS(IGV, ITEMPI)*N2(I,IGV)*VO(1)
_7n F2(I_-:_(I).rn, ,uT.I,ITm._4_.,,n(I,I....
380 IGV=IGV+I

IF _IGV-IGM) 20, 20, 390
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390 Tll = EB(1,IGP)
REWIND NCR1

C OVER-RELAX FISSION SOURCE
E01 = .0
E02 = .0
EB(1,IGP) = .0
IF (AO2 .EQ. O) GO TO 580

C FOR ADJOINT CALCULATION, S2(I) WILL STORE ORFED F2(I)
DO 520 I=1,IM

520 S2(I) = FO(1) + ORF*(F2(1) - FO(1))
DO 540 IIG=I,IGM
READ (NCR1) ((CO(I,J),I=I,ITL), J=I,MT)
DO 540 I=l,IM
ITEMP = MO(1)
ITEMP = M2(ITEMP)
E01 = E01 + CO(IHT-I,ITEMP)*F2(1)*VO(1)

540 EO2 = E02 + CO(IHT'I,ITEMP)*SZ(1)*VO(1)
TEMP1 = EO1/EO2
DO 550 I=l,IM

550 FO(I) = TEMPI*S2(I)
REWIND NCR1
GO TO 620

580 DO 590 I=l,IM
E01 = E01 + VO(I)*F2(I)
F2(I) = FO(1) + ORF*(F2(1) - FO(1))

590 E02 = E02 + VO(1)*F2(1)
TEMP1 = EO1/E02
DO 6CO I=1,1M

600 FO(1) = TEMPI*F2(1)
620 CONTINUE

RETURN
END

SUBROUTINE RCCAL1 (NXS,II,SR,PSF,IZ,FSS,SIGO)
DIMENSION NXS(1), I1(1), SR(8,1), PSF(1), I2(1),

1 FSS(5,NRCX,1), SIGO(NRCX,1)
$INCLUDE:'IDB.INC'
C THIS SUBROUTINE CALCULATES SIGO

DO 7t' M=I,NRCX
DO 70 IIG=I,IGM

70 SIGO(M,IIG) = 0.0
ITEMP2 = 0

DO 180 L=I,NRCM
ITEMP1 = ITEMP2 + 2
ITEMP2 = ITEMP1 + NXS(L) - 2
DO 180 J=ITEMPI,ITEMP2
M : II(J)

READ(NSR) ((SR(K, IIG), K=I,8), IIG=I,IGM)
DO 180 JJ=ITEMPI,ITEMP2
MM = I1(JJ)
IF (M .EQ. MM) GO TO 180
DO 170 IIG=I,IGM
IF (12(JJ) .GT. 0.) GO TO 140
SIGO(MM, IIG) : 1.0E+12
GO TO 170

140 IF (IRED .EQ. 2) GO TO 155

TEMP : SR(2,11G) + SR(4,11G) + SR(5,1IG) + SR(6,11G)
SIGO(MM, IIG) = SIGO(MM, IIG) + PSF(J)*I2(J)*TEMP/12(JJ)
GO TO 170

155 TEMP = SR(2,11G)*FSS(I,M, IIG) + SR(4,11G)*FSS(2,M,IIG)
I + SR(5,11G) + SR(6,11G)*FSS(4,M, IIG)
SIGO(MM, IIG) : SIGO(MM,IIG) + PSF(J)*I2(J)*TEMP/12(JJ)

170 CONTINUE
180 CONTINUE

IRED = 2
REWIND NSR
RETURN
END

SUBROUTINE RCCAL2 (NXS,II,NGB,NGEINPFF,FF,SIGO, SF,FSS,HOLN)
DIMENSION NXS(1), 11(I), NGB,CI), NGE(1), NPFF(5,1),
I FF(S,IGM, IO,I), SIGO(NRCX,I), SF(5,ML,I),
2 FSS(5,NRCX,I), HOLN(ML,I)

N_

C THIS SUBROUTINE CALCULATES F FACTORS USING KIDMANS INTERPOLATIONS
ITEMP2 = 0
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DO 400 L=I,NRCM
ITEMP1 = ITEMP2 + 2
ITEMP2 = ITEMP1 + NXS(L) - 2
DO 400 J=ITEMPI,ITEMP2
M = I1(J)
ITEMP = II(J)
Na = NGE(ITEMP)
NE = NGE(ITEMP)
DO 300 K,,1,5
DO 10 IIG=I,IGM

10 FSS(K,M, I IG)= 1.0
NF = NPFF(KelTEMP)
IF (NF .EQ. O) GO TO 300

READ (NFF) ((FF(K, IIG,1,N), N=I,NF), IIG:NB,NE)
DO 250 IIG=NBoNE
DO 80 NN=2,NF
N=NN

- IF (SIGO(MIlIG).GT.SF(K°ITEMP°N)) GO TO 100
80 CONTINUE

IF (SIGO(M, IIG) .LE..I*SF(K, ITEMP,NF)) SIGO(M°IIG) -
1 .1*SF(K° ITEMP,NF)

• . 100 IF (SIGO(M,IIG) .GT. IO.*SF(K, ITEMP,I)) SIGO(M, IIG) =
1 IO.*SF(Ko ITEMP, 1 )
AA=FF(K, IIG,I,N-I)
BB=FF(K,I IG,I,N)
CC=SF(K, I TEMP°N" 1 )
DD=SF(K, I TEMP, N)
FSS(K,M, IIG) = AA + (BB-AA) * (ALOG(SIGO(M, IIG)/CC)

1 / ALOG(DD/CC))
TEMP = AMINI(O.01, FF(K, IIG,I,NF))
IF (FSS(K,M, IIG) .LT. TEMP) FSS(K,M,IIG) = TEMP

250 CONTINUE
300 CONT INUE

IF (NSIGO .LT. 2) GO TO 400
IF (NPRT .LE. I) GO TO 400

WRITE (NOUT,330) (HOLN(ITEMP,LL),LL=I,2), M, (IIG, SIGO(M, IIG)o
I (FSS(K°M,IIG), K=1,5), IIG=I,IGM)

330 FORMAT (//, SHIELDING FACTORS FOR ',2A4,', MATERIAL',I3//
1 ' GROUP SIGO FF FC I ,
2 ' FTR FE FK '/(14, E12.2, 5F12.2))

400 CONT INUE
REWIND NFF
RETURN
END

SUBROUTINE RCCHK (M, SR, HOLN, SM, SE, NT, NPFF, FF, NGBo NGE)
DIMENSION SR(8,1), HOLN(ML,I), SM(IGM, I), SE(IGM, I), NT(1),
I NPFF(5,1), FF(5,1GM,IO,I), NGB(1), NGE(1)

$1NCLUDE: 'IDB.INC'

DIMENSION HF(2°5)
CHARACTER*4 HF

DATA HF(I,I), HF(2,1), HF(I,2), HF(2,2), HF(I,3), HF(2,3),
I HF(I,4), HF(2,4), HF(I°5), HF(2,5) /

_ 2 IFISS','ION I,'CAPTI,'URE ','TRAN','SPRT ','ELAS=,'TIC ',
3 'KERM','MA '/

C THIS SUBROUT,'NE CHECKS THE RUSSIAN DATA FOR CONSISTENCY
EEPS=.02

. IF (ME .GT. MAXE) GO TO 900
DO 300 IIG=I,IGM
IF (SR(I,IIG) .GT. .0) GO TO 30
ME = ME + I
IF (ME .GT. MAXE) GO TO 900

WRITE (NOUT, 20) ME, (HOLN(M,L),L=I,2), IIG, SR(I,IIG)
20 FORMAT (14, 2X, ' CHECK TRANSPORT IN ', 2A4, ' , GROUP', 14,

I ', SIGTR = ', IPE12.3)

30 TEMP = SR(2,11G) + SR(4,11G) + SR(5,11G) + SR(6,11G)
IF (SR(I,IIG) .LE. TEMP) GO TO 70

40 ME = ME + I
IF (ME .GT. MAXE) GO TO 900
TEMP = TEMP " SR(I,IIG)

WRITE (NOUT, 50) ME, (HOLN(M,L), L=I,2), IIG, TEMP
50 FORMAT (14, 2X, ' CHECK TRANSPORT IN ', 2A4,' , GROUP', 14,

I ', ERROR = s, IPE12.3)
70 TEMPI = .0

TEMP2 = .0

DO 100 K=I,IGM

C-29



WHC-EP-0435

TEMP1 : TEMP1 + SM(IIG,K)
100 TEMP2 : TEMP2 + SE(IIG,K)

TEMP1 = TEMP1 " SR(5,IIG)
TEMP2 = TEMP2 - SR(6, IIG)
IF (ABS(TEMPI) .LE. EEPS * SR(5,1IG)) GO TO 200
HE = ME + 1
IF (ME .GT. MAXE) GO TO 900
WRITE (NOUT,150) ME, (HOLN(MeL),L=I,2)e IIG, TEMP1

150 FORMAT (14, 2X, i CHECK INELASTIC IN i, 2A4,1 e GROUP', 14,
I ',', IX, ' ERROR = ', IPE12.3)

200 IF (ABS(TEMP2) .LE. EEPS * SR(6, IIG)) GO TO 300
ME = HE + 1
IF (ME .GT. MAXE) GO TO 900
WRITE (NOUT,250) ME, (HOLN(M,L),L:I,2), fIG, TEMP2

250 FORMAT (14, 2X, i CHECK ELASTIC IN ', 2A4, i , GROUP',f4°
I ',', IXo ' ERROR = ', IPE12.3)

300 CONTINUE
HB = NGB(M)
NE = NGE(M)
DO 505 K:1,5
NF = NPFF(K,M)
IF (NF .LE. O) GO TD 505
DO 500 N=I,NF
DO 500 J=NB°NE
DO 500 L=I,NT(M)
IF (N .LE. 1) GO TO 4]0
TEMP2 = FF(K,J,L,N) - FF(K,J,L,N-1)
IF (TEMP2 .LE. EEPS) GO TO 430
ME = HE + 1
IF (ME .GT. MAXE) GO TO 900

WRITE (NOUT,420) ME, (HF(JKL,K), JKL=I,2), (HOLN(M,LL),LL:I,2),
I J, TEMP2

420 FORMAT (14, 3X, A4, A3, ' F FACTORS VS. SIGO 'o 2A4,
I 'o GROUP ', 13, ', ERROR : ', IPE12.3)

430 IF (FF(K,J,L,N) .LT. 1.2) GO TO 450
IF (FF(K°J,L,N) .GT. 0.0) GO TO 500

450 ME : ME + I
IF (ME .GT. MAXE) GO TO 900
WRITE (NOUT,490) ME, (HF(JKL,K), JKL=I,2), (HOLN(M,LL),LL=I,2),
I J, FF(KoJ,L,N)

490 FORMAT (14, 3X, A4, A3, ' F FACTORS IN I 2A4° '° GROUP i, 13°
I ', OUTSIDE LIMITS (I, F6.4, ')')

500 CONTINUE
505 CONTINUE
510 DO 560 K=1,5

NF = NPFF(K,M)
IF (NF .LE. O) GO TO 560
DO 540 N=I,NF
DO 540 J=NB°NE
DO 540 L=2°NT(M)
TEMP2 = FF(K,J,L-I,N) - FF(K,J,L,N)
IF (TEMP2 .LE. EEPS) GO TO 540
ME = ME + I

IF (ME .GT. MAXE) GO TO 900

WRITE (NOUT, 530) ME, (HF(JKL,K)°JKL=I°2)° (HOLN(M°LL),LL=I,2),
I J,TEMP2

530 FORMAT (I4, 3X, A4, A3, ' F FACTORS VS. TEMP '
I 2A4, ', GROUP ', 13° '° ERROR = '°IPE12.3)

540 CONTINUE
560 CONTINUE
900 RETURN

END

SUBROUTINE RCCSS (NXS, 11, SR, SM, SR, C, FSS)
DIMENSION NXS(1), 11(I), SR(8,1), SM(IGM,I), SE(IGM, I),
I C(ITL,IGM,I), FSS(5,NRCX,I)

$1NCLUDE:'IDB.INC'

C THIS SUBROUTINE CALCULATES RESONANCE SHIELDED CROSS SECTIONS
LAP = .0
LAPP = .0
LAR = .0
ALA = .0
PO2 = 0
CVT = 0
CNT = 0

IF (RO2 .LE. O) GO TO 20
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DO 10 IIG=I,IGM
10 READ (NCRI) ((C(L,IIG,M), L=I,ITL), M=I,MT)

REWIND NCRI
20 ITEMP2 = 0

DO 400 L=I,NRCM
ITEMP1 = ITEMP2 + 2
ITEMP2 = ITEMP1 + NXS(L) " 2

DO 400 J=ITEMPI,ITEMP2
M = II(J)
READ (NSR) ((SR(K°IIG), K=I,8), IIG=I°IGM)
READ (NSM) ((SM(IIG,K), K=I,IGM), IIG=I,IGM)
READ (NSM) ((SE(IIG,K), K=I,IGM), IIG=I,IGM)

C PATCH FOR REDUCED SCATTERING MATRIX
DO 25 I=I,IGM
JJ = I + NXCM
IF (JJ+1 .GT. IGM) GO TO 30

DO 25 JJJ=JJ+1, IGM
" SM(I,JJ) = SM(I,JJ) + SM(I,JJJ)

25 SE(I,JJ) = SE(I,JJ) + SE(I,JJJ)
30 CONTINUE

DO 35 I=IGM, I, "I
" JJ = I " NXCN

IF (JJ'1 .LT. I) GO TO 40
DO 35 JJJ=l, JJ-1
SM(I,JJ) = SM(I,JJ) + SM(I,JJJ)

35 SE(I,JJ) = SE(I,JJ) + SE(I,JJJ)
40 CONTINUE

DO 400 IIG=I,IGM
C(IHT-5,IIG°M) = SR(8, IIG)*FSS(5,M, IIG)
C(IHT-4,IIG,M) = SR(7, IIG)
C(IHT-3,11G,M) = FSS(I,M,IIG)*SR(2,11G)
C(IHT-2,11G,M) = C(IHT-5,11G,M) + FSS(2,M, IIG)*SR(4,11G)
C(IHT-I,IIG,M) = SR(3,IIG)*C(IHT-3,11G,M)
C(IHT,IIG,M) = FSS(3,M, IIG)*SR(I,IIG)
KI = IIG - NXCM
IF (Kt .LT. I) KI = I
K2 = IIG + NXCN
IF (K2 .GT. IGM) K2 = IGM

DO 50 K=KI,K2
KK = IHS + IIG - K
IF (KK .LE. IHT) GO TO 50

C(KK, IIG°M) = SM(K, IIG) + FSS(4,M,K) * SE(K, IIG)
50 CONTINUE

C(IHS, IIG,M) = C(IHT,IIG,M) - C(IHT-2,11G,M)
I - (SR(5,IIG) - SM(IIG, IIG))
2 - (SR(6,11G) - SE(IIG,IIG)) * FSS(4,M, IIG)

400 CONTINUE
REWIND NSR
REWIND NSM
RETURN
END

SUBROUTINE RCINPI (HOLN,ATW,MAT_ICHI,NT,NGB,NGE,NPFF,FF,SF,
" I SR, SM, SE, TEM, ATEM, lO° 11° PSF,

2 NUT, MPUP)

DIMENSION HOLN(ML,I), ATW(1), NT(1), NGB(1), NGE(1)° NPFF(5,1),
1 FF(5,IGM,IO,1), SF(5,ML,I), SR(8,1)o SM(IGM, I),
2 SE(IGM,I), TEM(lO,I), ATEM(1), I0(I)° 11(I),
3 PSF(1),NUT(1),MPUP(1),MAT(1),ICHI(1)

$1NCLUDE:'IDB.INC'
C READ CROSS SECTION DATA IN THE RUSSIAN FORMAT

IF (NUT(1) .LT. O) GO TO 500

CALL RCPUP (HOLN, ATW, MAT, ICHI, NT, NGB, NGE, NPFF, FF, SF,
I SR, SM, SE, TEM, NUT, MPUP)
GO TO 60O

500 CALL RCPUPI (HOLN, ATW, MAT, ICHI, NT, NGB, NGE, NPFF, FF, SF,
I SR, SM, SE, TEM, NUT, MPUP)

600 WRITE (NOUT,650)

650 FORMAT (//' MIXTURE SPECIFICATIONS FOR CALCULATING SHIELDED CROSS',
I ' SECTIONS'//

2 ' MIXTURE MIX TEMPERATURE POT. SCAT. FACTOR ',
3 ' NAME'/
4 ' NUMBER COMMAND (DEG K)'/)
DO 655 J=I,MM01
ITEMP = II(J)
IF (ITEMP.NE.O) GO TO 654
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WRITE (NOUT,657) J, IO(J), II(J), ATEM(J), PSF(J)
GO TO 655

654 WRITE (NOUT,657) J, lO(J), li(J), ATEM(J), PSF(J),
I (HOLN(ITEMP,LL),LL=I,2)

655 CONTINUE

657 FORMAT (SI, 15, 5X, I5, I8, 5X, lPEll.3, 2X, 1PEll.3, 5X, 2A4)
REWIND NFF
REWIND NSR
REWIND NSN
RETURN
END

SUBROUTINE RCPRT1 (HOLN, SR, SM, SE, NPFF, SF, FF, NT, M, TEM)
DIMENSION HOLN(ML,1), SR(8,1), SM(IGM, 1), SE(IGM,1), NPFF(5,1),

I SF(5,ML,I). FF(S,IGM, IO,I), NT(1), TEM(lO,I)
$INCLUDE:'IDB.INC I

DIMENSION HF(215)
CHARACTER*4 HF

DATA HF(I,I), HF(2,1), HF(I,2), HF(2,2), HF(I,3), HF(2,3),
I HF(I,4), HF(2,4), HF(I,5), HF(2,5) /
2 'FISSI 'IO N ' mCAPT, ,URE ,
3 ITRANa,:SPRT I,'ELASe :TIC _,'KERM, :A I/

C PRINT DATA IN THE RUSSIA! FORMAT
WRITE (NOUT,40) M, (HOLN(M,L),L=I,2)

40 FORMAT (//I5, 5Xe ' CROSS SECTION DATA FOR ',2A4,6X,11A6/I)
WRITE (NOUT,50)

50 FORMAT (, GROUP SIGTR SIGF NU SIGC SIG_ ',
1 ' SIGEL N,2N KERMA'/)
DO 60 IIS:I,IGM

60 WRITE (NOUT,tO) IIG, (SR(K, IIG),K=I,8)
70 FORMAT (15, 1P8Eg.2)

DO 100 IIG:I,IGM
WRITE (NOUT,80) (HOLN(M,L),L=I,2), fIG

80 FORMAT (//' INELASTIC SCATTERING MATRIX FOR ',2A4/
1 , GROUP ',I4, , T_ GROUP 1, 2 .... IGM ,/)
WRITE (NOUT,90) (SM(IIG,_), K:I,IGM)

90 FORMAT (1X,8F8.3)
100 CONTINUE

DO 120 IIG=I,IGM
WRITE (NOUT,110) (HOLN(M,L),L=I,2), IIG

110 FORMAT (//i ELASTIC SCATTERING MATRIX FOR ',2A4/
1 ' GROUP ',I4, ' TO GROUP 1, 2 .... IGM i/)

WRITE (NOUT,90) (SE(IIG,K), K=I,IGM)
120 CONTINUE

DO 300 K=1,5
NF = NPFF(K,M)
IF (NF .LE. O) GO TO 300

220 WRITE (NOUT,230) (HF(KI,K),KI=I,2), (HOLN(M,L),I=I,2)
230 FORMAT (//A4,A3,' SHIELDING FACTORS FOR ',2A4,

1 ' FOR EACH SIGO, GROUP, AND TEMPERATURE'/)
WRITE (NOUT,260) (SF(K,M,N),N:I,NF)

260 FORMAT (' SIGO ', 5X, IOE7.1)
DO 280 IIG:NB,NE
DO 280 J=I,NT(M)

280 WRITE (NOUT,290) fIG, TEM(J,M), (FF(K, IIG,J,N),N=I,NF)
290 FORMAT (14, F6.O, 9F7.2, F6.2)
300 CONTINUE

RETURN
END

SUBROUTINE RCPUP (HOLN,ATW,MAT,ICHI,NT,NGB,NGE,NPFF,FF,SF,
I SR, SM, SE, TEM, NUT, MPUP)

DIMENSION HOLN(ML,I), ATW(1), NT(1), NGB(1), NGE(1), NPFF(5,1),
I FF(5,1GM,IO,I), SF(5,ML,I), SR(8,1), SM(IGM,I),
2 TEM(IO,I),NUT(1),MPUP(1),MAT(1),ICHI(1),SE(IGM,I)
CHARACTER*G EOFS,ITEMP5

$1NCLUDE:'IDB.INC'

DATA EOFS/'EOFS'/

C THIS SUBROUTINE READS DATA IN THE RUSSIAN FORMAT FROM TAPE
NLAST = I

DO 10 M=I,ML
IF (NUT(M) .GT. NLAST) NLAST = NUT(M)

10 CONTINUE
REWIND 15

DO 25 I=I,ML
ITEMP = 1000
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DO 20 J=I,ML
IF (NUT(J) .GE. ITEMP) GO TO 20
ITEMP = NUT(J)
JJ = J

20 CONTINUE
MPUP(1) = JJ

25 NUT(JJ) = NUT(JJ) + 1000
DO 30 I=I,ML

30 NUT(1) = NUT(I) " 1000
NTEMP = I
DO 600 NNml,NLAST
M = HPUP(MTEMP)
IF (NUT(M) .EQ. NN) GO TO 35
GO TO 500

35 MTEMP • MTEMP + 1
READ (15) (HOLN(M,L),L=Io2), MAT(M)
READ (15) ATW(M)°ICHI(M),NT(M),NGB(M),NGE(M),

I (NPFF(K,M),K=I,5)
READ (15) (TEM(K,M),K=I,NT(M))
NB = NGB(M)
NE = NGE(N)
DO 100 K=1,5
NF = NPFF(K,M)
IF (NF .LE. O) GO TO 100
READ (15) (SF(K,M,N),N=I,NF)
READ (15) (((FF(K,I,J,N), N=I,NF), J=I,NT(M)), I=NB,NE)
WRITE (NFF) (((FF(K,I,J,N), N=I,NF), J=I,NT(M)), I=NB,NE).

100 CONTINUE

READ (15) ((SR(K, IIG), K=I°8), IIG=I,IGM)
WRITE (NSR) ((SR(K, IIG), K=Io8), IIG=I,IGM)
READ (15) ((SM(IIG,K), K=I,IGM), IIG=I,IGM)
WRITE (NSM) ((SM(fIG,K), K=I,IGM), IIG=I,IGM)
READ (15) ((SE(IIG,K), K=I,IGM), IIG=I,IGM)
WRITE (NSM) ((SE(IIG,K), K=I,IGM), IIG=I,IGM)
IF (MTEMP .GT. ML) GO TO 350

200 IF (NUT(MPUP(MTEMP)) .NE. NUT(MPUP(MTEMP-I))) GO TO 350
MM = M

M = MPUP(MTEMP)
MTEMP = MTEMP + I

DO 210 L=1,2
210 HOLN(M,L) = HOLN(MM,L)

MAT(M) = MAT(MM)
ATW(M) = ATW(MM)
ICHI(M) = ICHI(MM)
NT(M) = NT(MM)
NGB(M) = NGB(MM)
NGE(M) = NGE(MM)
DO 220 K=1,5

220 NPFF(K,M) = NPFF(K,MM)
DO 230 K=I,NT(M)

230 TEM(K,M) = TEM(K,MM)
NB = NGB(M)
NE = NGE(M)
DO 300 K = 1,5
NF = NPFF(K,M)
IF (NF .LE. O) GO TO 300

DO 250 N=I,NF
250 SF(K,M,N) = SF(K,MM,N)

WRITE (NFF) (((FF(K,I,J,N), N=I,NF), J=I,NT(M)), I=NB,NE)
300 CONTINUE

WRITE (NSR) ((SR(K, IIG), K=I,8), IIG=I,IGM)
WRITE (NSM) ((SMCIIG,K), K=I,IGM), IIG=I,IGM)
WRITE (NSM) ((SECIIG,K), K=I,IGM), IIG=I,IGM)
IF (MTEMP .GT. ML) GO TO 610
GO TO 200

350 IF (NPRT .LE. 1) GO TO 380

CALL RCPRTI (HOLN, SR, SM, SE, NPFF, SF, FF, NT, M, TEM)
380 CALL RCCHK (M, SR, HOLN, SM, SE, NT, NPFF, FF, NGB, NGE)
500 READ (15) ITEMP5

IF (ITEMP5 .NE. EOFS) GO TO 500
600 CONTINUE
610 CONTINUE

REWIND 15

IF (NPRT .GT. I) GO TO 640

WR|IE (NOU[,620) (M, (HOLN(M,L), L=I,2), NUT(M), M=I,ML)
620 FORMAT (//' CROSS SECTIONS FOR THE FOLLOWING ISOTOPES WERE READ',
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1 ' IN THE RUSSIAN FORMATI//
2 , ISOTOPE ISOTOPE NUMBER I/
3 I NUMBER ON TAPE '//
4 (16, 17X, 2A4, 14X, 14, 6X))

640 RETURN
END

SUBROUTINE RCPUP1 (HOLN,ATW,MAT,ICHI,NT,NGB,NGE,NPFF,FF,SF,
I SR, SM, SE, TEM, NUT, MPUP)
DIMENSION HOLN(ML,1), ATW(1), NT(1), NGB(1), NGE(1), NPFF(5,1),

I FF(5,1GN, IO, I), SF(5,ML,I), SR(8, I), SM(IGM, I),
2 TEM(IO,1),NUT(1),MPUP(1)eMAT(1),ICHI(1),SE(IGM, 1)

CHARACTER*4 EOFS, ITEMP5
CHARACTER*lO FNAME

$1NCLUDE:_IDE.INC I
DATA EOFS/IEOFS=/

C THIS SUBROUTINE READS DATA IN THE RUSSIAN FORMAT FROM TAPE
M=O

10 M=M+I

IF (N .GT. ML) GO TO 600
MPUP(M) = M
FNAME(I:IO) = IXSOOOO.DATI
NN : " NUT(M)
WRITE (FNAME(3:6), 20) NN

20 FORMAT (14.4)
CLOSE (15)
OPEN (15, FZLE=FNAME, FORM=aUNFORMATTEDI)
READ (15) (HOLN(M,L),L=I,2), MAT(M)

READ (15) ATW(M),ICHI(M),NT(M),NGB(M),NGE(M),
I (NPFF(K,M),K=I,5)

READ (15) (TEM(K,M),K=I,NT(M))
NB = NGB(M)
NE = NGE(H)
DO 100 K=1,5
NF = NPFF(K,M)
IF (NF .LE. O) GO TO 100
READ (15) (SF(K,M,N),N=I,NF)
READ (15) (((FF(K,I,J,N), N=I,NF), J=I,NT(M)), I=NB,NE)
WRITE (NFF) (((FF(K,I,J,N), N=I,NF), J=I,NT(M)), I=NB,NE)

100 CONTINUE

READ (15) ((SR(K, IIG), K=1,8), IIG=I,IGM)
WRITE (NSR) ((SR(K, IIG), K=1,8), IIG:I,IGM)
READ (15) ((SM(IIG,K), K=I,IGM), IIG:I,IGM)
WRITE (NSM) ((SM(IIG,K), K=I,IGM), IIG=I,IGM)
READ (15) ((SE(IIG,K), K=I,IGM), IIG=I,IGM)
WRITE (NSM) ((SE(IIG,K), K=I,IGM), IIG=I,IGM)

350 IF (NPRT .LE. I) GO TO 380

CALL RCPRTI (HOLN, SR, SM, SE, NPFF, SF, FF, NT, M, TEM)
380 CALL RCCHK (M, SR, I_OLN,SM, SE, NT, NPFF, FF, NGB, _'GE)

GO TO 10
600 IF (NPRT .GT. 1) GO TO 640

WRITE (NOUT,620) (M, (HOLN(M,L), L=1,2), NUT(M), M=I,ML)
620 FORMAT (//, CROSS SECTIONS FOR THE FOLLOWING ISOTOPES WERE READ'

I ' IN THE RUSSIAN FORMAT'/ ' .

I ' (NEG. TAPE NUMBER INDICATES FILE NAME XS .....DAT,'o
I ' WHERE .... = ABS(NUM))'//

2 ' ISOTOPE ISOTOPE TAPE '/
3 ' NUMBER NUMBER '//
4 (16, 17X, 2A4, 14X, 14, 6X))

640 RETURN
END

SUBROUTINE RCSTUP (NPFF,NT,FF,TEM,ATEM,NGB,NGE,II,SR,SM,SE,MPUP)
DIMENSION NPFF(5,1), NT(1), FF(5,1GM, IO,I), TEM(lO, I), ATEM(1),
I NGB(1),NGE(1),II(1),SR(8,1),SM(IGM,I),SE(IGM,I),MPUP(1)

$1NCLUDE:'IDB.INC'

C THIS SUBROUTINE COMPUTES F-FACTORS FOR TEMP. DEPENDENT MATERIALS
C AND PUTS THE CROSS SECTION DATA ON TAPE IN THE PROPER ORDER

DO 200 J=I,MM01
IF (II(J) .LE. O) GO TO 200
MM = II(J)
DO 85 MK=I,ML
M = MPUP(MK)
NB = NGB(M)
Nb = NSE(M)

DO 80 K=1,5
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NF = NPFF(K,M)
IF (NF .LE. O) GO TO 80
READ (NFF) (((FF(K,JJ,LoN),N=I,NF),L=I.NT(M)),JJ=NB,NE)

80 CONTINUE
READ (NSR) ((SR(K,IIG), K=I,8), IIG=I,IGM)
READ (NSM) ((SM(fIG,K), K=I,IGM), IIG=I,IGM)
READ (NSM) ((SE(IIG,K). K=I,IGM), IIG=I,IC,M)
IF (M .EQ. NN) GO TO _v

B5 CONTINUE
90 CONTINUE

DO 94 L'2,NT(M)
LL " L
IF (ATEN(J) .LE. TEM(L,M)) GO TO 96

94 CONTINUE
96 CONTINUE

DO 150 K=1,5
NF = NPFF(K,M)

- IF (NF .LE_ 0) GO TO 150
DO 110 IIG=NB.NE

• DO 110 N=I,NF
PJ_ = FF(K,IIG,LL-I,N)

- BB : FF(K. IIG,LL,N)
DDI=ALOG(TEM(LL°M)/TEM(LL-I°M))
EEI=ALOG(ATEM(J)/TEM(LL-1,M))
FF(K°IIG, 1.N)= AA + (BB - AA)*EE1/DD1

110 CONTINUE

WRITE (NSCRAT) ((FF(K. IIG.1,N)° N=I,NF), IIG=NB,NE)
150 CONTINUE

WRITE (NSCR1) ((SR(K, IIG), K=1,8), IIG=I,IGM)
WRITE (NSCR2) ((SM(fIG.K), K=I.IGM)o IIG=loIGM)
WRITE ();SCR2) ((SE(IIG,K), K=I,IGM), IIG=I,IGM)
REWIND NFF
REWIND NSR
REWIND NSM

200 CONTINUE
REWIND NSCRAT
REWIND NSCR1
REWIND NSCR2

C SWITCH TAPE DESIGNATIONS
ITEMP = NFF
ITEMP1 = NSR
ITEMP2 = NSM
NFF = NSCRAT
NSR = NSCR1
NSM = NSCR2
NSCRAT = ITEMP
NSCR1 = ITEMP1
NSCR2 = ITEMP2
RETURN
END

SUBROUTINE REAG2 (HOLL, ARRAY, NCOUNT)
COHMON NCR1, NFF, NTNP, NOUT, NSCRAT, NSCR1, NSCR2
DIMENSION ARRAY(I), HOLC80), HE(40), LE(40)
CHARACTER*6 HOLL

, CHARACTER*I HOL
CHARACTER*20 HE
J=O

1 READ (NINP, 10) (HOL(1),I=I,80)
10 FORMAT (80AI)

DO 20 L=I,40
20 LE(L)=O

I=O
L=O

30 L=L+I
40 I=I+I

IF (I.LE.80) GO TO 50
45 IF (LE(L) .EQ. O) L=L'I

GO TO 100
50 IF (HOL(I).EQ.' ) GO TO 60

IF (HOL(1).EQ.'T) GO TO 55
IF (HOL(i).EQ.'/) GO TO 45
IF (HOL(I).EQ.'F) GO TO $5
IF (HO_(1).EQ.'R) GO TO 55
IF (HOL(!).EQ.'I) _0 TO E5
IF (HOL(1).EQ.'C) GO TO 55
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LE(L)=LE(L)+I
HE(L)(LE(L):LE(L))=HOL(I)
GO TO 40

55 IF (LE(L).GT.O) L=L+I
LE(L)=1
HE(L)(1:1)= HOL(I)
IF (HOL(I) .EQ. iCl) GO TO 30

IF (HOL(1).EQ. iR' .OR. HOL(1).EQ. ill) GO TO 30
GO TO 100

60 IF (LE(L) .EQ. O) GO TO 40
GO TO 30

100 LL=L
L=O

110 L=L+I
IF (L .GT. LL) GO TO 1
IF (HE(L)(I:I).EQ. 'T') GO TO 150
IF (HE(L)(I:I).EO. aF,) GO TO 120
IF (HE(L)(I:I).EQ. 'R') GO TO 130 o
IF (HE(L)(I:I).EQ. II') GO TO 140
IF (HE(L)(I:I).EQ. 'C') GO TO 115
J=J+l

READ (HE(L)(l:LE(L)),112) ARRAY(J)
112 FORMAT (E20.2)

GO TO 110
C CYCLE

115 READ (HE(L+1)(1:LE(L+1)),132) J1
READ (HE(L+2)(1:LE(L+2)),132) J2
JO=J

DO 119 Kl=1,J1
DO 119 K2=1,J2
J=J+l

119 ARRAY(J) = ARRAY(JO-J2+K2)
L=L+2
GO TO 110

C FILL
120 DO 125 JJ=J+I,NCOUNT
125 ARRAY(JJ)=ARRAY(J)

J=NCOUNT
GO TO 150

C REPEAT

130 READ (HE(L+1)(1:LE(L+1)),132) J1
132 FORMAT (I20)

READ (HE(L+2)(1:LE(L+2)),112) T1
DO 135 JJ=J+l,J+J1

135 ARRAY(JJ)=T]
J=J+J1
L=L+2
GO TO 110

C INTERPOLATE

140 READ (HE(L+1)(1:LE(L+1)),132) J1
READ (HE(L+2)(1:LE(L+2)),112) ARRAY(J+JI+I)
TI= (ARRAY(J+JI+I) - ARRAY(J))/(JI+I)
DO 145 JJ=J+l,J+J1

145 ARRAY(JJ)= ARRAY(JJ-1) + T1
J=J +J1+1
L=L+2
GO TO 110

150 IF (HOLL .EQ. ' INP') GO TO 155
IF (HOLL .EQ. ' INPBa) GO TO 155
IF (HOLL .EQ. , RECS') GO TO 155
WRITE (NOUT,160) HOLL,J,EARRAYCl),I=I,J)

155 IF (J'NCOUNT) 170,180,170
160 FORMAT (6X,A6,16/(6E12.5))
170 CALL ERR02 ( ' REAG2',170,1)
180 RETURN

END

SUBROUTINE REAl2 (HOLL,IARRAY,NCOUNT)

COMMON NCRI, NFF, NINP, NOUT, NSCRAT, NSCRIo NSCR2
DIMENSION IARRAY (I), HOL(80),HE(40),LE(40)
CHARACTER*6 HOLL
CHARACTER*I HOL
CHARACTER*20 HE
J=O

I READ (NINP, 10) (HOL(1),I=I,80)
10 FORMAT (80AI)
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DO 20 L=1,40
20 LE(L)=O

I:0
L=O

30 L=L+I
40 I=I.I

IF (I.LE.80) GO TO 50
45 IF (LE(L) .EQ. O) L=L-1

GO TO 100
50 IF (HOL(I).EQ.' ') GO TO 60

IF (HOL(I).EQ.'T') GO TO 55
IF (HOL(I).EQ.'/I) GO TO 45
IF (HOL(1).EQ.'F I) GO TO 55
IF (HOL(1).EQ.'R _) GO TO 55
IF (HOL(1).EQ. al a) GO TO 55
IF (HOL(I).EQ.'C I) GO TO 55
LE(L)=LE(L)+I
HE(L)(LE(L):LE(L))=HOL(I)
GO TO 40

55 IF (LE(L).GT.O) L=L+I
LE(L)=1
HE(L)(1:1)= HOL(I)
IF (HOL(I) .EQ. ICl) GO TO 30
IF (HOL(1).EO. IRI .OR. HOL(I).EO. 'I 8) GO TO 30
GO TO 100

60 IF (LE(L) .EO. O) GO TO 40
GO TO 30

100 LL=L
L=O

110 L=L+I
IF (L .GT. LL) GO TO 1
IF (HE(L)(I:I).EQ.'T') GO TO 150
IF (HE(L)(I:I).EQ.'C') GO TO 116
IF (HE(L)(I:I).EQ. 'F') GO TO 120
IF (HE(L)(I:I).EQ. SR') GO TO 130
IF (HE(L)(I:I).EO.'I') GO TO 140
J=J+l
READ (HE(L)(1:LE(L)),115) IARRAY(J)

115 FORMAT(120)
GO TO 110

C CYCLE

116 READ (HE(L+1)(1:LE(L+1)),115) J1
READ (HE(L+2)(1:LE(L+2)),115) J2
JO=J
DO 119 K1=1,J1
DO 119 K2=l,J2
J=J+l

119 IARRAY(J) = IARRAY(JO-J2+K2)
L=L+2
GO TO 110

C FILL
120 DO 125 JJ=J+I,NCOUNT
125 IARRAY(JJ)=IARRAY(J)

J=NCOUNT
GO TO 150

C REPEAT

130 READ (HE(L+1)(l:LE(L+l)),132) J1
132 FORMAT (I20)

READ (HE(L+2)(1:LE(L+2)),115) I1
DO 135 JJ=J+l,J+J1

135 IARRAY(JJ)=II
J=J+J1
L=L+2
GO TO 110

C INTERPOLATE

140 READ (HE(L+1)(1:LE(L+1)),132) J1
READ (HE(L+2)(I:LE(L+2)),115) IARRAY(J+JI+I)
11= (IARRAY(J+JI+I) - IARRAY(J))/(JI+I)
DO 145 JJ=J+1,J+J1

145 IARRAY(JJ)= IARRAY(JJ-I) + 11
J=J +JI+I
L=L+2
GO TO 110

150 IF (HOLL.EQ.' INP') GO TO 155
IF (HOLL .EQ. ' INPB') GO TO 155
WRITE (NOUT,160) HOLL,J,(IARRAY(1),I=I,J)
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155 IF (J-NCOUNT) 170,180,170
160 FORMAT(6X,A6, I6/(1016))
170 CALL ERR02 (, REAI2'o170o1)
180 RETURN

END

SUBROUTINE REAXG2 (HOLL, IIVS, IVSo AVS° I%V, IV° AV, NX° NCOUNT)
COMMON NCR1, NFF, NINP, NOUT
DIMENSION IIV(1), AV(1), IV(l), HOL(80), HE(4O), LE(40)
CHARACTER*6 HOLL
CHARACTER*I HOL
CHARACTER*20 HE
IlVS = NX
IVS = 0
AVS = .0
J=O

1 READ (NINP, 10) (HOL(I),I=I°80)
10 FORMAT (80A1)

DO 20 L=1,40
20 LE(L)=O •

I=0
L=O

30 L=L+I
40 lfI+l

IF(I.LE.80) GO TO 50
45 IF (LE(L) .EQ. O) L=L-1

GO TO 100
50 IF (HOL(I).EQ. ' ') GO TO 60

IF (HOL(I).EQ. 'T I) GO TO 55
IF (HOL(I).EQ. ,/,) GO TO 45
IF (HOL(I).EQ. ICl) GO TO 55
LE(L)=LE(L)+I
HE(L)(LE(L):LE(L))=HOL(I) "
GO TO 40

55 IF (LE(L).GT.O) L:L+I
LE(L)=1
HE(L)(1:1)= HOL(I)
IF (HOLCI) .EQ. 'C') GO TO 30
GO TO 100

60 IF (LE(L) .EQ. O) GO TO 40
GO TO 30

100 LL=L
L=O

110 L=L+I
IF (L .GT. LL) GO TO 1
IF (HE(L)(I:I).EQ. 'T') GO TO 150
IF (HE(L)(I:I).EQ. lC') GO TO 116
J=J+l
J3 = J - 2"(J/2)
IF (J3 .EQ. O) READ (HE(L)(1:LECL)),112) AV(J/2)

112 FORMAT(E20.6)
IF (J3 .EQ. 1) READ (HE(L)(1:LE(L)),115) IV((J+l)/2)

115 FORMAT (120)
GO TO 110

C CYCLE
116 READ (HECL+1)C1:LECL+1)),115) J1

READ (HE(L+2)(1:LE(L+2)),115) J2
JO=J

DO 119 Kl=l,J1
DO 119 K2=l,J2
J=J+l
J3 = J - 2"(J/2)

IF (J3 .EQ. O) AV(J/2) : AV((JO-J2+K2)/2)
IF (J3 .EQ. I) IV((J+I)/2) = IV((JO-J2+K2+I)/2)

119 CONTINUE
L=L+2
GO TO 110

150 NCOUNT = J/2

WRITE (NOUT, 160) HOLL, NX, NCOUNT, (IV(1), AV(1), I=I,NCOUNT)
160 FORMAT (6X, A6, ' (MAT. #, DENSITY) FOR MATERIAL ,, 16,

I ', ', 16, ' VALUES'/(4(16, E12.4)))
IF ((J - 2"(J/2)) .EQ. O) GO TO 180

170 CALL ERR02 (' REAIG2',170,1)
"_0 DO 190 N=I,NCOUNT
190 IIV(N) = NX

RETURN
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END

SUBROUTINE REGC2 (A1,A2,A3,A4,AS,A6,ATIA8,A9,A10,A11,A12)
COMMONNCR1, NFF, NINP, NOUT
DIMENSION HE(40), LE(40), HOL(80)
DIMENSION AV(12), AVC(12)
CHARACTER*6 AVC
CHARACTER*6 HOLL
CHARACTER*I HOL
CHARACTER*20 HE
DATA AVC/iEV I =EVM= IS031 aBUCKI 'LAL I ILAH' 'EPSI# ° P # # I o

1 =EPSAI, 'POOl, JORFI, 'S01', ITMAXI/
C IN[JT OF NAMED FLOATING PARAMETERS

DO 2 I=1,12
2 AV(I) : .0

AV(5) = .001
AV(6) = .I
AV(7) = .0001
AV(8) = .001
AV(9) = 1.0
AV(IO) = 1.3
AV(11) = 1.0
J=O

5 READ (NINP, 10) (HOL(I),I=I,80)
10 FORMAT (80A1)

DO 20 L=1,40
20 LE(L)=O

I=O
L=O

30 L=L+I
40 I=I+1

IF(I.LE.80) GO TO 50
45 IF (LE(L) .EQ. O) L=L'I

GO TO 100
50 IF (HOL(I).EQ. I I) GO TO 60

IF (HOL(I).EQ.I= I) GO TO 60
IF (HOL(I).EQ.I, I) GO TO 60
IF (HOL(1).EQ.I/I) GO TO 45
LE(L)=LE(L)+I
HE(L)(LE(L):LE(L))=HOL(I)
GO TO 40

60 IF (LE(L) .EQ. O) GO TO 40
GO TO 30

100 LL=L
L=O

110 L=L+I
IF (L .GT. LL) GO TO 5
J=J+l

IF ((HE(L)(I:I).EQ. 'T') .AND. (LE(L) .EQ. 1)) GO TO 150
J3 = J - 2"(J/2)
IF (J3 .EQ. 1) GO TO 120
READ (HE(L)(1:LE(L)),112) AV(KK)

112 FORMAT (E20.6)
GO TO 110

120 DO 130 K=I,12
KK = K

IF (HE(L)(I:LE(L)) .EQ. AVC(K)(I:LE(L))) GO TO 110
130 CONTINUE
135 CALL ERR02 (a REGC2', 135, 1)
150 IF ((J - 2"(J/2)) .EQ. 1) GO TO 180
170 CALL ERR02 (' REGC2', 170, I)
180 CONTINUE

AI=AV(1)
A2=AV(2)
A3=AV(3)
A4=AV(4)
A5=AV(5)
A6=AV(6)
A7=AV(7)
AS=AV(8)
Ag=AV(9)
AIO=AV(IO)
A11=AV(11)
A12=AV(12)
RETURN
END
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SUBROUTINE REIC2 ( I1, 12, 13, I4, I5, 16, 17, I8, 19,110,
1 II1,I12, I13,I14,115, I16, I17, I18,119, I20,
2 I21,I22, I23,I24,I25,I26, I27)

COHNONNCR1, NFF, NINP, NOUT
DIMENSION HE(40), LE(40), HOL(80)
DIHENSION IV(27). IVC(27)
CHARACTER*& IVC
CHARACTER*6 HOLL
CHARACTER*I HOL
CHARACTER*20 HE
DATA IVC/JA02 i, =NEVi, IS02 l, IIGMJ, INXCMi, 'NXCN', INSTI,

1 =HLI, =MFXI, INPRTI, INPUNI, =NOIT I INRCM= INMIXI# # e

2 'IGEll 'IN', IIZM', _B01', IB02', eNACT',
3 =HCG=, 'NCCMII'NCCN ', 'NCM', 'NOXSI, 'NIXS', 'MAXEI/

C INPUT OF NAMED INTEGER PARAMETERS
DO 2 I=1,27

2 IV(I) = 0
IV(2) : 1
J=O

5 READ (NINP, 10) (HOL(I),I=I,80)
10 FORMAT (8OA1)

DO 20 L=1,40
20 LE(L)=O

I=O
L=O

30 L=L+i
40 I=I+l

IF(I.LE.80) GO TO 50
45 IF (LE(L) .EO. O) L:L'I

GO TO 100
50 IF (HOL(I).EQ.' ') GO TO 60

IF (HOL(1).EQ.I: I) GO TO 60
IF (HOL(1).EQ.',') GO TO 60
IF (HOL(1).EO.'/i) GO TO 45
LE(L)=LE(L)+I
HE(L)(LE(L):LE(L))=HOL(1)
GO TO 40

60 IF (LE(L) .EQ. O) GO TO 40
GO TO 30

100 LL=L
L:O

110 L=L+I
IF (L .GT. LL) GO TO 5
J:J+l
IF ((HE(L)(I:I).EQ. 'T') .AND. (LE(L) .EQ. 1)) GO TO 150
J3 = J " 2"(J/2)
IF (J3 .EQ. 1) GO TO 120
READ (HE(L)(l:LE(L)),112) IV(KK)

112 FORMAT (I20)
GO TO 110

120 DO 130 K=1,27
KK = K
IF (HE(L)(I:LE(L)) .EQ. IVC(K)(I:LE(L))) GO TO 110

130 CONTINUE
135 CALL ERR02 (' REIC2', 135, 1)
150 IF ((J - 2"(J/2)) .EQ. 1) GO TO 180
170 CALL ERR02 (' REIC2', 170, 1)
180 CONTINUE

II=IV(1)
I2=IV(2)
13=IV(3)
I4=IV(4)
I5=IV(5)
16=IV(6)
17=IV(7)
I8=IV(8)
19=IV(9)
IlO:IV(lO)
II1=IV(11)
I12=IV(12)
113=[V(13)
I14=IV(14)
115=IV(15)
116=IV(16)
I17=IV('17)
I18=IV(18)
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I19:IV(19)
I20=IV(20)
I21=IV(21)
I22:1V(22)
I23=IV(23)
I24:IV(24)
125=IV(25)
I26=IV(26)
127=IV(27)
RETURN
END

SUBROUTINE RECS (C, ATW, HOLN)
$INCLUDE:'IDB.INC I

DIMENSION ATW(1), HOLN(ML,1)
DIMENSION C(ITL,IGM,1)

C C(ITL,IGM,MT) CROSS SECTION ARRAY--STARTS AT A(LN2)
C READ AND CHECK CROSS SECTIONS, PERFORMADJOINT REVERSALS IF
C REQUIRED, AND WRITE CROSS SECTION TAPE

IF (NRCM .GT. O) GO TO 160
WRITE (NOUT,5) (ID(I), I=1,20)

5 FORMAT (//1X,20A4/)
WRITE (NOUT,IO)

10 FORMAT Ce THE FOLLOWING NUCLIDES ARE IN THE DTF FORMATI/)
DO 50 I=I,ML
IF (NIXS .EQ. O) GO TO 30
IF (NIXS .EQ. 2) GO TO 40
READ (15) (HOLN(I,L),L=I,2)
READ (15) ATW(I)
DO 20 IIG=I,IGM

20 READ (15) (C(LIIIG,I), L=I,ITL)
GO TO 50

30 READ (NINP, 32) (HOLN(I,L),L:I,2)
32 FORMAT (2A4)

CALL REAG2 (' RECS', ATW(1), I)
DO 35 IIG=I,IGM

35 CALL REAG2 (' RECS', C(1,1IG, I), ITL)
GO TO 50

40 READ (15, 32) (HOLN(I,L),L=I,2)
READ (15, 42) ATW(1)

42 FORMAT (6E12.3)
DO 45 IIG=I,IGM

45 READ (15,42) (C(L,IIG,I), L=I,ITL)
50 WRITE (NOUT, 60) I, (HOLNCI,L),L:I,2)
60 FORMAT (I3, 6X, 2A4)

IF (NIXS .EQ. O) GO TO 80
REWIND 15

C CHECK ON CROSS SECTION CONSISTENCY AND ORDER
80 ITEMP = 0

DO 140 J=I,ML
DO 140 I=I,IGM
G = C(IHT-2,I,J)
KI = - NXCN
K2 = NXCM

DO 110 K = K1,K2,1
KK : I + K
M = IHS + K
IF (KK .LE. O) GO TO 110
IF (KK .GT. IGM) GO TO 110
G = G + C(M,KK,J)

110 CONTINUE
IF (C(]HT,I,J) .LE..0) GO TO 140
G = 100. * ABS ((G - C(IHT,I,J))/C(IHT,I,J))
IF (G .LT. 1.0) GO TO 140
ITEMP = ITEMP + I

WRITE (NOUT, 135) ITEMP, J, I, G
135 FORMAT (i i,I3, 3X, ' CHECK MATERIAL ',13, 3X, i GROUP ', I3,

I 5X, ' ERR%= ', GI0.4)
IF (ITEMP .GE. MAXE) GO TO 160

140 CONTINUE

C AO2:O/I=FLUX CALCULATION/ADJOINT CALCULATION
160 IF (AO2 .EQ. O) GO TO 280

DO 190 IIG=I,IGM
IGBAR=IGM'IIG+I
DO 180 M=I,MT
DO 180 L = 1,IHT
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TEMP=C(L,IIG,M)
C(L,IIG,M)=C(L,IGBAR,M)

180 C(L,IGBAR,M)=TEMP
IF (IGBAR .LE. IIG+I) GO TO 200

190 CONTINUE
200 K1 = IHT - IHS + 1

K2 = ITL - IHS
DO 240 M = 1,MT
DO 240 fIG • 1,IGM
IGBAR = IGM - ZIG + 1
DO 240 L = K1,K2,1
IF (L .GE. fIG) GO TO 240
I = L + IHS
ITEMP • IGBAR + L
IF (ITEMP .LE. O) GO TO 240
IF (IIG .GT. ITEMP) GO TO 240
TEMP : C(I, IIG, M)
C(I,IIG,M) : C(I,ITEMP,M)
C(I,ITEMP,M) = TEMP

240 CONTINUE
C WRITE CROSS SECTION TAPE
280 DO 300 IIG=I,IGM
300 WRITE (NCR1) ((C(L,IIG,M), L=I,ITL), M=I,MT)

REWIND NCR1
RETURN
END

SUBROUTINE GRAM (MASS, VOL, ATW, HOLN, MO, M2, VO,
1 I0, I1, 12, 13)

$1NCLUDE:alDB.INC I

DIMENSION MASS(ML,I), VOL(1), ATW(1), HOLN(ML,1), MO(l),
1 M2(1), VO(1), I0(1), I1(1), I2(1), I3(1)

C CALCULATE MATERIAL INVENTORIES
WRITE (NOUT,IO) (ID(1), I=I,20)

10 FORMAT (//IX,20A4/)
WRITE (NOUT,20)

20 FORMAT (/' MATERIAL INVENTORY (KILOGRAMS) FOR EACH ZONE '/)
i CALL CLEAR (O.O,VOL,IZM)

ITEMP = ML*IZM

CALL CLEAR (O.O,MASS, ITEMP)
DO 30 I : I, IM
K = MO(1)

30 VOL(K) • VOL(K) + VO(1)*.O01
DO 39 M=I,M01
I3(M) = 12(M)

IF (lO(M) - II(M)) 39,35,39
35 IF (12(M)) 39,36,39
36 DO 38 MM=I,M

IF (lO(M) - lO(MM)) 38,37,38
37 13(MM) = 12(MM)*EV
38 CONTINUE
39 CONTINUE

DO 190 N =1, IZM
NN = M2(N)
DO 190 M = I,M01

IF (lO(M) - NN) 190, 40, 190 a
40 L : II(M)
48 IF (L " ML) 170, 170, 50
50 NN_La_= L

IF (L " lO(M)) 130,190, 130
130 DO 160 MAA : I, MO1

IF (IO(MAA) " NNAA) 160, 140, 160
140 L = II(MAA)
148 IF (L) 160, 160, 150
150 E01 = 13(MAA)*I3(M)

MASS(L,N) = ((EO1*ATW(L)*VOL(N))/.6023) + MASS(L,N)
160 CONTINUE

GO TO 190

170 IF (L) 190, 190, 180
180 E01 = 13(M)

MASS(L,N) = ((EOI*ATW(L)*VOL(N)) .6023) + MASS(L,N)
190 CONTINUE

DO 270 L = I, IZM, 5
LL:L+4

IF (LL " IZM) 210, 210, 200
200 LL = IZM
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210 WRITE (NOUTo220) ((K), K=L,LL)
220 FORMAT (//' MATERIAL ATOMIC WT.',5C4X,'ZONE',I3,:))

WRITE (NOUT,230)
230 FORMAT ()

DO 250 K = 1, ML
250 WRITE (NOUT,260)K,(HOLN(K,I),I=1,2),ATW(K),(MASS(K,I),I=L,LL)
260 FORMAT (IX,13,1X,2A4,F8.2,1X,5E11.3)

IF (LL - I?.M) 270, 280, 280
270 CONTINUE
C COMPUTE TOTAL MASSES
280 WRITE (NI]JT, 275)
275 FORMAT (//' MATERIAL ATOMIC WT. TOTAL '/)

DO 310 K=I,ML
TEMP = .0
DO 300 L=I,IZM

300 TEMP = TEMP + MASS(K,L)
310 WRITE (NOUT, 260) K, (HOLN(K,N), N:I,2), ATW(K), TEMP

WRITE (NOUT,350)
350 FORMAT (/I' ZONE NUMBER VOLUME (LITERS)'/)

DO 400 L=I,IZM
WRITE (NOUT,360) L, VOL(L)

360 FORMAT (6X,14,6X,1PE12.3)
400 CONTINUE

RETURN
END

SUBROUTINE AVERAG (PHIB,AXS,FXS,TXS,MATN,MASS,ATW,VOL,CO,N2,MO,VO,
1 HOLN, NBR)
DIMENSION PNIB(1), AXS(ML,I), FXS(ML,1), MATN(1), MASS(ML,I),

1 ATW(1), VOL(1), CO(ITL,1), N2(IM,1), MO(l), VO(1),
2 HOLN(ML,I), NBR(1), TXS(ML,1)

$1NCLUDE:'IDB.INC'

C THIS SUBROUTINE CALCULATES ZONE AVERAGED FLUXES, FISSION CROSS
C SECTIONS, AND ABSORPTION CROSS SECTIONS.

RL = 0.0
RC = 0.0
DO 10 KZ=I,IZM
PHIB(KZ) = 0.0

DO 10 KN =I,NCON
AXS(KN,KZ) = 0.0
FXS(KN°KZ) = 0.0
TXS(KN,KZ) = .0
LN = MATN(KN)
IF (MASS(LN,KZ) .EQ. O) GO TO 10
MASS(LN,KZ) = (MASS(LN,KZ)*.6023)/(ATW(LN)*VOL(KZ))

10 CONTINUE

DO 100 IIG:I,IGM _'
READ (NCRI) ((CO(II,J), II=I,ITL),J=I,MT)
DO 100 I=IoIM
KZ = MO(1)

PHIB(KZ) = PHIB(KZ) + N2(I,IIG)*VO(1)
DO 100 KN=I,NCON
LN = MATN(KN)

TXS(KN,KZ) = TXS(KN,KZ) + CO(IHT'4,LN)*N2(I,IIG)*VO(1)
AXS(KN,KZ) = AXS(KN,KZ) + CO(IHT-2,LN)*N2(I,IIG)*VO(1)

100 FXS(KN,KZ). = FXS(KN,KZ) + CO(IHT-3,LN)*N2(I,IIG)*VO(1)
DO 200 KZ=I,IZM
TEMP3 = PHIB(KZ)
IF (VOL(KZ) .EQ. .0) GO TO 105
PHIB(KZ) = PHIB(KZ)/(VOL(KZ)*IO00.)

105 CONTINUE

WRITE (NOUT,110) KZ, PHIB(KZ), VOL(KZ)
110 FORMAT (//' Z 0 N E ', 13, 5X, ' FLUX =' IPEI0.4# l

I 5X, ' VOLUME =', IPEI0.4, ' LITERS'/)
WRITE (NOUT,120)

120 FORMAT (IX°'BURNABLE MAT. NAME ATOM '

I 3X, 'FISSION ABSORPTION SIGMA SIGMA '/
2 IX, 'ISOTOPE NO. ', 15X,'DENSITY',4X,'RATE',8X,'RATE',
3 4X, 'FISSION',2X,'ABSORPTION'//)
DO 200 KN=I,NCON
LN = MATN(KN)

TEMPI = AXS(KN,KZ)*MASS(LN,KZ)
TEMP2 = FXS(KN,KZ)*MASS(LN,KZ)
IF (TEMP3 .EQ. .0) GO TO 125
AXS(KN,KZ) = AXS(KN,KZ)/TEMP3
FXS(KN,KZ) = FXS(KN,KZ)/TEMP3
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TXS(KN,KZ) = TXS(KN,KZ)/TEMP3
125 CONTINUE

WRITE (NOUT,130) KN, LH, (HOLN(LN,K),K=I,2), MASS(LN,KZ), TEMP2,
I TEMP1, FXS(KN,KZ), AXS(KN,KZ)

130 FORMAT (li, 13, 5X, I3, 4X, 2A4, 1PSE11.2)
ITEMP • NBR(KN)
IF (]TEMP - 1) 200, 140, 160

140 RC = RC + TEMP1 - TEMP2
GO TO 200

160 RL - RL + TEMP1
200 CONTINUE

IF (RL .EQ. .0) GO TO 360
TEMP • RC/RL
WRITE (NOUT,350) TEMP

350 FORMAT (//' BREEDING RATIO =', FT.6)
360 REWIND NCR1

RETURN
END

SUBROUTINE INPB (MATH, NBR, NID, NIN, NIC, NIF,
I IND, INN, INC, INF,
2 YON, YNN, YCN, YFN, ALAM, HOLN)

$1NCLUDE:'IDB.INC j

DIMENSION MATH(1), NBR(1), ALAM(1), HOLN(ML,I),
2 YDN(1), YNN(1), YCN(1), YFN(1),
3 HID(1), NIN(1), NIC(1), NIF(1),
4 IND(1), INN(1), INC(1), INF(1)

C THIS SUBROUTINE READS AND PRINTS THE BURNUPDATA
10 CALL REAG2 (i iNPBi TEMP,1)

DELT = .0
IF (TEMP .LT. .0) DELT = -TEMP
DAY = DAY + DELT
CVT = 0
CNT = 0
P02 = 0
ALA = 0.0
LAP = 0.0
LAPP = 0.0
LAR = 0.0
KPAGE = 100
IF (TEMP) 300, 15, 20

15 NCON = INT (TEMP + .001)
GO TO 300

20 NCON = INT (TEMP + .001)
IF (NCON .GT. HL) CALL ERRO2 (I INPB I, 20, 1)
WRITE (NOUT,24)

24 FORMAT (//' BURNUP DATA'//)
WRITE (NOUT,25)

25 FORMAT (1 i MATERIAL SEQUENCENUMBERSFOR BURNABLE ISOTOPES')
CALL REAl2 (, MATHI, MATH(l), NCON)
WRITE (NOUT,30)

30 FORMAT (/_ DECAY CONSTANT (DAYS'l) FOR BURNABLE ISOTOPES')
CALL REAG2 (J ALAM',ALAM(1), NCON)
WRITE (NOUT,35)

35 FORMAT (/' BURNABLE ISOTOPE TYPE (O/I/2=NONE/FERTILE/FISSILE)') =
CALL REAl2 (' NBR', NBR(1), NCON)

40 WRITE (NOUT, 45)
45 FORMAT (/' NUMBEROF DECAY SOURCES FOR EACH BURNABLE ISOTOPE')

CALL REAl2 (i NID I, NID(1), NCON)
KI=O
DO 50 I=I,NCON

50 K1 = K1 + NIDCI)
IF (K1 .LE. O) GO TO 70
WRITE (NOUT, 55)

55 FORMAT (/_ BURNABLE ISOTOPE NUMBERFOR EACH DECAY SOURCE')
CALL REAI2 (I IND1, IND(1), Kt)
WRITE (NOUT, 60)

60 FORMAT (/' FRACTIONAL YIELD FOR EACH DECAY SOURCE')
CALL REAG2 (' YDN', YDN(1), Kt)

70 WRITE (NOUT, 75)
75 FORMAT (/' NUMBER OF N,2N SOURCES FOR EACH BURNABLE ISOTOPE')

CALL REAl2 (' NIN', NIN(1), NCON)
K2=O
DO 80 I=I,NCON

80 K2 = K2 + NIN(1)
IF (K2 .LE. O) GO TO 100
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WRITE (NOUT, 85)
85 FORMAT (/I BURNABLE ISOTOPE NUMBER FOR EACH N,2N SOURCE')

CALL REAl2 (' INN', INN(1), K2)
WRITE (NOIJT,90)

90 FORMAT (/, FRACTIONAL YIELD FOR EACH N,2N SOURCE')
CALL REAG2 (' YNN', YNN(1), K2)

100 WRITE (NOUT, 105)
105 FORMAT (/' NUMBEROF CAPTURE SOURCESFOR EACH BURNABLE ISOTOPE')

CALL REAl2 (, NIC', NIC(1), NCON)
1(3=0

DO 110 II1,NCOM
110 _ = 1(3 + NIC(1)

IF (1(3 .LE, O) GO TO 130
WRITE (NOUT, 115)

115 FORMAT (/I BURNABLE ISOTOPE NUMBERFOR EACH CAPTURE SOURCE')
CALL REAl2 (' INC', INC(1), K3)
WRITE (NOUT, 120)

120 FORMAT (/' FRACTIONAL YIELD FOR EACH CAPTURE SOURCE')
CALL REAG2 (' YCN', YCN(1), K3)

130 WRITE (NOUT, 135)
135 FORMAT (/I NUMBEROF FISSION SOURCESFOR EACH BURNABLE ISOTOPE')

CALL REAI2 (' NIF', NIF(l), NCON)
K4=O

DO 140 I=I,NCON
140 K4 = K4 + NIF(1)

IF (K4 .LE. O) GO TO 160
WRITE (NOUT, 145)

145 FORMAT (/' BURNABLE ISOTOPE NUMBERFOR EACH FISSION SOURCE')
CALL REAl2 (' INF', INF(1), K4)
WRITE (NOUT, 150)

150 FORMAT (/' FRACTIONAL YIELD FOR EACH FISSION SOURCE')
CALL REAG2 (' YFN', YFN(1), K4)

160 IF (K1 .LE. O) GO TO 190
WRITE (NOUT, 165)

165 FORMAT (//3OX, 'DECAY SOURCES,//)
WRITE (NOUT, 166)

166 FORMAT (12X, 'TO', 17X, 'FROM', 15X, 'YIELD'/
2 8X, '(# NAME)', 8X, '(# NAME)', IOX, '(FRACTION)'/)
ImO

DO 180 II=I,NCON
IF (NID(II) .LE. O) GO TO 180
DO 175 III=I,NID(II)
I=I+l
LL = IND(I)
LL = MATN(LL)
LLL = MATN(II)

WRITE (NOUT,170) I, II, (HOLN'(LLL,L),L=I,2), IND(I),
I (HOLN(LL,L), L=I,2), YDN(1)

170 FORMAT (14, 2X, 14, 4X, 2A4, 3X, 14, 4X, 2A4, 4X, E12.3)
175 CONTINUE
180 CONTINUE
190 IF (K2 ,LE, O) GO TO 220

WRITE (NOUT, 195)
195 FORMAT (//3OX, 'N,2N SOURCES'//)

WRITE (NOUT, 166)
I = 0

DO 210 II=I,NCON
IF (NIN(II) .LE. O) GO TO 210

DO 205 III=I,NIN(II)
I=I+1
LL = INN(1)
LL = MATN(LL)
LLL = MATN(II)

WRITE (NOUT,170) I, II, (HOLN(LLL,L),L=I,2), INN(1),
I (HOLN(LL,L), L:I,2), YNN(1)

205 CONTINUE
210 CONTINUE
220 IF (K3 .LE. O) GO TO 250

WRITE (NOUT, 225)
225 FORMAT (//3OX, 'CAPTURE SOURCES'//)

WRITE (NOUT, 166)
I=O

DO 240 II=I,NCON
IF (NIC(II) .LE. O) GO TO 240

DO 235 III=I,NIC(II)
I=I+1
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LL : INC(1)
LL : MATN(LL)
LLL : MATN(II)

WRITE (NOUT,170) I, II, (HOLN(LLL,L),L=I,2), INC(1),
1 (HOLN(LLoL), L=1,2), YCN(1)

235 CONTINUE
240 CONTINUE
250 IF (K4 .LE. O) GO TO 280

WRITE (NOUT, 255)
255 FORMAT (I/30X, 'FISSION SOURCES'//)

WRITE (NOUT, 166)
I=O

DO 270 II=I,NCON
IF (NIF(II) .LE. O) GO TO 270
DO 265 III=I°NIF(II)
I=I.1
LL = INF(I)
LL = MATN(LL)
LLL = MATN(II)

WRITE (NOUTo170) I° Ilo (HOLN(LLL,L),L=I°2)° INF(I)°
1 (HOLN(LL,L), L=1,2)o YFN(1)

265 CONTINUE
270 CONTINUE

280 DO 290 N=I, NCON
290 ALAN(N) = ALAN(N)/(3600.*24.)

GO TO 10
]00 CONTINUE

RETURN
END

SUBROUTINE MARCH (PHIB,MATNoFXS°AXS°TXS,VOL,MASSoMASSP°ALAMo
I NID, NIN° NIC, NIFo INDo INN, INC, INF°
1 YDN, YNN, YCN, YFN, I0, I1, 12, M2)
DIMENSION PHIB(1), MATN(1), FXS(ML,I), AXS(ML,I), VOL(1),

1 MASS(ML,I), MASSP(ML,1), ALAN(l),
2 I0(1), I1(1), I2(1), M2(1), TXS(ML,I),
] YDN(1), YNN(1), YCN(1), YFN(1)o
4 NID(1), NIN(1), NIC(1), NIF(l),
5 IND(1), INN(1), INC(1), INF(1)

$1NCLUDE:'IDB.INC'

C THIS SUBROUTINE COMPUTES THE TIME DEPENDENT ISOTOPIC CONCENTRATION
NSTEP = 10
NITER = 3

TEMP = DELT * 24. * 3600. / FLOAT(NSTEP)
TEMP1 = .0
DO 5 KZ = 1,IZM
PHIB(KZ) = PHIB(KZ) * 10.'*(-24)
DO 5 KN = 1,NCON
LN = MATN(KN)

5 TEMP1 = TEMP1 + FXS(KN,KZ)*PHIB(KZ)*MASS(LN,KZ)*VOL(KZ)
DO 200 KT = 1,NSTEP
TEMP3 = .0
DO 20 KZ = 1,1ZM
DO 20 KN = 1,NCON
LN = MATN(KN)

20 MASSP(LNoKZ) = MASS(LN,KZ)
DO 100 KZ = 1,IZM
DO 60 KKK = 1,NITER
KI=O
K2=O
K3=O
K4=O

DO 60 KN = I,NCON
LN = MATN(KN)

TEMP2='(MASS(LN,KZ)+MASSP(LN,KZ)_*(ALAM(KN)+AXS(KN,KZ)*PHIB(KZ))
IF (NID(KN) .LE. O) GO TO 30
DO 25 KK=I,NID(KN)
K1 = K1 + 1
K = IND(KI)
KL = MATN(K)

25 TEMP2 = TEMP2 + ALAM(K)*(MASS(KL,KZ) + MASSP(KL,KZ)) * YDN(KI)
30 IF (NIN(KN) .LE. O) GO TO 40

DO 35 KK=I,NIN(KN)
K2 = K2 + I
K = INN(K2)
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KL = MATN(K)

35 TEMP2:TEMPE+TXS(K,KZ)*PHIB(KZ)*(MASSCKL,KZ)+MASSPCKL,KZ))*YNN(K2)
40 IF (NIC(KN) .LE. 0) GO TO 50

DO 45 KKaI,NIC(KN)
K3 = K3 + I
K = INC(K3)
KL = NATN(K)

45 TEMPE = TEMPE + (AXS(K,KZ) " FXS(K,KZ))*PHIB(KZ) * YCN(K3) *
I (MASS(KL,KZ) + MASSP(KLtKZ))

50 IF (N|F(KN) .LE. O) GO TO 60
DO 55 KK=I,NIF(KN)
K4 = K4 + 1
K = INF(K4)
KL = HATN(K)

55 TEMPE=TEMPE+YFN(K4)*FXS(K,KZ)*PHIB(KZ)*(MASS(KL.KZ)+MASSP(KL,KZ))
60 NASS(LN,KZ) = NASSP(LN,KZ) + .5*TEMP*TEMP2

DO 100 KN = 1,NCON
° LM = MATN(KN)

100 TEMP3 = TEMP3 + FXSCKN,KZ)*PHIBCKZ)*MASSCLN,KZ)*VOLCKZ)
: IF (TEMP3) 200,200,110

110 DO 120 KZ = 1,;ZM
" 120 PHIB(KZ) = PHIB(KZ) * TEMP1/TEMP3

200 CONTINUE
DO 500 KZ = 1,IZM

500 PHIB(KZ) = PHIB(KZ)*lO.**(24)
DO 540 KZ=I,IZM
DO 540 M=I,M01
IF (lO(M) - ME(KZ)) 540,5E0,540

520 DO 530 KN=I,NCON
LN = MATN(KN)
IF (LN - II(M)) 530,525,530

525 XE(M) = MASS(LN,KZ)
530 CONTINUE
540 CONTINUE

REIURN
END
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