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I. INTRODUCTION

ANISN code was originally developed by Oak Ridge Nationaf
Laboratorny, by Engle /1/ 4in 1965, and it was an Lmprovement
04 the eanfy DTF.IF code /2/. 1%t was designed to solve Zhe

one-dimension transport equation §or neutron ox gamma-nays
in slab,sphene, on cylinden geometny with genenal arndisotropic
scattening. The sounce may be fixed, §iss8ion, on a
subenitical combination 0f two. Criticality seanch may  be
performed on any one 04 several paramefens. Cross sections
may be wedighted using the space and energy dependent  feux
genernated by so0fving the thanspont equation. The s0lu tion
Ltechnique 45 an advanced discrete orndinates, and it was
described in pant 1.

There are sevenat versions 0f ANISN; and most 0f them
are distrnibuted by NUCLEAR ENERGY AGENCY DATA BANK (NEA),

4n Europa, and by RADIATION SHIELDING INFORMATION CENTER

(RSIC) 4in the USA. Among Several Vensions of ANISN, there
anre:

4) ANTSN-ORNL(CCC-0254)
4i4) ANISN-E (CCC-0082)
L44) ANISN-w [CCC-02535)
<v] ANISN-JR (CCC-0052).

Recently (March 1985), Parsons £ Nigg adapted ANISN-w
for personal micromputens (PC), ccc-255-C, and after a new
version  CCC-0514-ANISN/PC was neleased, and is cunently
distributed by NEA-Data Bank on RSIC. Since this version
will be used during the "Wonkshop on Reacton Physics
Caleulation fon Application in Nucleanr Technofogy", in
Appendix 1, a descniption of the package (CCC-0514); as
given by RSIC, 44 included, as well as, a "GENERAL DESCRIPTION
OF ANISN/PC", given by the {ife "READ.ME". In addition to
Zhe ANISN/PC Code, the thansmittal package includes an
interactive inpuz generaton programa ("usen frniendly” )
cafled APE (ANTSN Processon and Evaluaton), which facilitate
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the work of the usen in giving input. Also, a 71 group photon choss
section masten Library (FLUNGP.LIB) in ISOTX format, which can be
edited by an executable §ife (LMOD.EXE), 4is included in the package.

AlLthough, the general description of the input, output,
subroutines etc ane provided by the manuals of the several
versions of ANISN /3,4/, herne we wish to nreview briefly
these topics, 4in onden 2o condense Zhese ingonmaticnb,‘ and
help the panticipanits of the wornkshop to be monre acquaintance
with the code.

2. INPUT DATA DESCRIPTION

The input method used by ANISN is the FIDO system /5/,
in which the data entern in units called "annays”, and in
H .
shont Zhey are divided into the f{ollowing data sets:

L} Problem Title
i4) Problem Parametens [(Integer and Flaating Point)
L4L4) Cnoss Section Data
Lv) Fixed, on shellf, Scunce Data
v) Flux, on Fission Guess data
vi) Remainder of data.

Thene are three Zypes of Lnput format: §ixed-{ield, on
sZandand; §ree field input; and user-§ield, on non-standard.
In the standard format, each 72 columns are divided intfo 6
fietds (12 columns) and each fiefd divided into 3 subgields.
The §irns2 subfield (2 colums | is the data away identification,
the second subfield (1 colums) defines operation type, on
data type ($ - Integer; or % - nreal), and the thind
subfield (9 columns) Ls zhe data field. The format fon the
field is (12,A1,F9.0)

The operation Ztype (an subfield) 45 given by t@e

gollowing charactens:
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4}

L4

LA4L)

Lv]

v)

vd)

vid)

vi4LL)

Ax)

x)

x4 )

$ (integen) - indicates the beginning 0§ an integexn
array, with a numben in the f{inst subfield
{dentifying the arnray.

* (reaf, on §foating point) - indicates the
beginning of a real arnay, with a numben in Zthe
finst subgietld identifying the annay.

R (repeat) - indicates that the data contained . 4in
the "data §4ield" anre repeated R Zimes, beding the
number of nepetion indicate in the f{inst subfietd.

I (intenpolation) - indicates "Linean interpolation”
between the data in the associated thind subfield.
The {§4inst subfield defines Zhe numben of

interpolation between the fwo dafa entries.

L (Logarithmic interpolation) - indicates "Logarithmic
intenpolation”.

T ("Zermination”) - indicates termination of  data
gfon a panticulan subset. ALL entrnies golLlowing
"T" anre ignoned, and the program proceeds to Zthe

next subset.

S (skip) - 4indicates the number of entrnies to be
skipped (18% subgietd).

F (§4Lled) - 4indicates that the nemainden of the
annay 4is to be fifled with the data entered in the
Zhind subfield.

+ on - [(exponentiation) - indicates that the data
is multiplied by 10N, whene N is specified in zhe
184 subfietd.

Z (zenos) - indicates zthe entrny o4 N zeros,_ where N
45 specified in the f{inst subfield.

Q (sequence nepeat) - indicates to nepeat a sequence
04 numbens N fimes; N specified in the §irst subfield,
and the Lenght of the sequence indicated in the
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thind subgield. As example, 1223;200 L5
equivalente Zo 1525331525052,

xil) N {dinterated sequence nepeat) - has the same
edfect as "Q", except that the orden v4 the
sequence £s nevensed, as example: 1;2;3;2N2 L4
equivalent Zo Voli; B3 253312,

x{iii) M [negative 4invexnted sequence repeat] - has Zthe

same efject as "N", except that the signs of the
previous entries are nevensed; as example 1;7;3 ;
2M2 48 equivalent to 1;2;3;-3;-2;3:17.

xiv) E [(End) - 4indicates the end of the array; this

option skips Zo Zhe end of an array.

In the standart format some aditional nesiriction musi
e observed. Thus, for instance, Zhe thind subfdield of an
rnay definition (ex:15%, &$;6% ete) must be skipped, and
‘he input data must stant in Zhe next field. Enclosed
[ANISN INPUT DATA SHEET), there axre some examples of Zhese

ypernations.

In the {nee-format, opiion, there are few resirictdlon

in the format of the input data: &) the indicator of the
type of the anray must be entered twice [L.e, "$$n, on
mxx"); {i{) blanks separate fiefds; LiiL] numben written

with exponents must not have imbedded bfanks, i.e, 1.0E+4 ,
1.0E4, 1.0+4, but not 1.0 B E4; Lv) 4in the data 44efd, only
9 digits, incfuding the decimaf, but not including the
exponent 4ield, can be used.

In the usen-format, the usen specifies the input
fonmat. The annay Lidentifien in this case is zthe chanacten
"u" on "VU", and the fonmat, in the rules of ordinanrny
FORTRAN, must be given in the data 4ietd. In ANISN-W version,
U i3 a non-standard format 6E12.5, and V is a 4(1X,ET6.9 ,
1X) format.
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ANISN INPUT DATA SHEET
Name: _J.R.MALONINO  propien: Examples of Overation Date: 1990 Page: 01
[H0 | ARRAY |10, | DATA FIELD COMMENTS
I =z 3 ‘4 S &5 77 =] S 14 i1 1z
1,50 $ L0044 4y Klexample of($)operaton
3’ 12 1 pé 17 18 19 28 21 2 24
\ * e b 1A ) example of(*)operaton]
TR T Y]] uamp;;eéoé pp
1, 0l R, ] I ! ! i1y 0 operatorn. =
Bt R Rl e 8 W B & 06 Iiu) examole 04
i 4 ‘ T _ | . 1 | I | 1 0 [ 0 »(:Vl»tULpOMOh}
I T SR T S I Y B S S S T T a1 0.0/0.75;0.5;0.75/T-0
| L ! 0
3 [44 B3 { &8 & & 168 !69 '7| ’7[ I7t v)example 0§ F operafon
F ; 1 0 ' =
] { H { i3 ! ! !
1 2 ‘? w S &6 7 8 S 11l 1t vi]exampZe of expon
541+ L1y 3 . 0 |tion (3x10°).
K] 14 i o4 17 18 13 H] 3] 2 23 24 T 2
val]example enos
et 4 4 1 1 | ! 1 I 1 %0.0?0.0?6 ‘
TN ] &g B T T T viid)example of kree-
1,5 $ 1 TR L 0y L1 L6 format )
B7 38 39 £t 4 2 8 44 45 & 4 48 5
(6| ul (6, E 1 2, ., 5, 4x) example of usen-
9S4 Bl B2 83 84 55§ 57 58 59 s format.
1 - ! i 1 1 I ]
3 2 k2 Ed 65 6 87 68 69 ®mn I
] L1 ] ! ! 1 1 !
R-Repeat I-Interpolate T-Terminate *#°c ™" -Exponentiztion S-Skip &-i nteger =#-real

o
LA

Py,
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EXAMPLES OF APE32 SCREENS

2R EVVRIVTRV0ROCRGRORVIVGIGVRISVIUIVREADITIEITITRERAGINIRAVRIERCRCTRDOEY

INEL INTERACTIVE INPUT PROCESSOR AND EVALUATOR
FOR THE ANISN-PC TRANSPDRT CODE
(VERSION 3.2, April, 1987)

1DAHO NATIONAL ENGINEERING LABORATORY
EGAG 1DAHO, INC
P.O. BOX 1625

1DAHC FALLS, ID 83«15

200CCRACIGAACATO0CICOBIGTIAFGALSILVUCRTROIGIIRICRIEILRVERCRICISNIRITRDRY

beginning screen 1nitialization for APE. Does your machine recognize the
DOS screen clear escape seqguence? (Y/N; Default=Yes)

eGSR ORGSR RO RGO aGN NN NG GEE RS E TR RORRF DRV IGRI IRV RIRBRETSE

FILE PROCESSING MODULE FOR ANISN-PC

OO BAOOCT ORGSO BIAIRNTIRARRRDNCRTIRRISG TGN AT IRGCREROBSTDIVOBTTRORGRERTES

You are updating an old file. In order for all arrays to be properly
processed, the old file should be in APE format.

Enter the file neme for the old ANISN-PC input file: anisni

The clo file to be read is amisnl

Is this OK? (Y/N; Default=Yes) y

Enter the name for the new file to be generated: test

The name of the new file will be test

Is this OK? (Y/N; Default=Yes)

1SSAD NACIOWAL LE EREF=T / :
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EXAMPLES OF APE32 SCREENS

B

FERGRR DGR DR RV R RGN R RRN G AR SR RIS P UBRTAIVCORISV ISPV SECIBCOIROOEIOEED

MAIN MODULE FOR ANISN-PC INPUT FILE GENERATOR

(A2 A a2 222 a2 2 X A e R S R Y R R R R R e Y T r T Y )

This program will interactively generate an input file for the ANISN-PC Sn
transport coda. An entirely new file can be created or an existing file can
be reviewed and/or updated. In either case the program leads interactively
through the file, prompting for information as it goes. At some points,
numerical data are requested. At others a simple ‘YES® or 'NO°* response is
all that is reguired. In most cases when a8 'YES/NDO® response 18 requested
the word 'FILE' can slso be entered. Thias will cause a program exit and

the file being created will be saved as it stands. This file can then be
finished at a later time by updating it as an old file. in adcditicn, whan
vector contents are being displayed to the screen, the response 'REV' is
allowed. This redisplays the data to the screen for review. Only the first
letter of each of the commands described above needs to be entered. Finally,
it may be noted that in most cases when numerical data are reguested, default
values are displayed. These may be selected by simply pressing ‘ENTER'.

Do you want to create a new input file or review and update an old one?

Enter °'NEW' or ‘'0OLD':

RSO BINGRRIREIGReRsaens ARRAY MENU 82200022280 2050080200004800080

1388 The integer control array.
16e¢s The floating point control array.
1422 The input stream cross section array.

3ea The flux gQuess array.

1ee The fission spectrum (Chi) array.

baa The mesh line coordinate array. -
S#e The velocity array.

bLoa Ten The angular quadrature weight and cosine arrays. -
B8ss Tha zone number by mesh array.

988 The material number by zone array.

1088 1188 12%2 The mix table arrays (Hat-r!al. Component; Density)
1988 The Pl scatter order array.

Enter an array identifier to work on. (Enter 'FILE' to exit)
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When using ANISN-PC (CCC-0514), zhe user does not need
to cane with the input format, since this vension has an
intenactive input genenaton (executable fife, APE3Z.EXE) ',
which 4acilitate the usen in his work of create new input
§iles, on modifying old input f§iles. Examples of Zhe some
scrneens displayed by APE32.EXE 4is enclosed %o this notes,
in onden to iflLustrates the main features of Zhisinteractive

input genenraton.

The input parametens starts with a title, containing
45 characten (12A6), and a CPU Zime esiimate (E§.5), which
{5 optional. Folfowing, the problem paramelers are given by
15, and 16% annay. Cross Section Data are given by 13%,
14%, annays. Fixed, or shelf, sounrce data by 17%, on 18%
annays, and fLux, or fission, guess data given Lin 7%, and
3% annays. The nemainden o4 data anre given through arrays
1 to 28&. A description of the ALnput data; are enclosune
with this note.

3. CODE STRUCTURE DESCRIPTION

ANISN code {4 a FORTRAN prognram , and although 4% has
been modified since its §inst vension, the basic progham
Logic continues almosi the same. Basically, ANISN pernforms

the following operation:

- problem set up operation
- itenative calculations

- concluding caleculations.

In 4igure 1, a 4Lowchart structure of ANISN-PC, is
neproduced to ifLfustrate the main feature of Zhe code. Also,
a £ist o4 the main subroutines with thein principal operation
i85 ifLustrated in tabfe T.

The general information of the vension ANISN-PC (cce -

514 Micho) are {ncluded in Zhe appendix. The souxrce §ile
(FOR) 4on ANISN-PC 44 divided in 4 fifes (ANISN1.FOR;
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v = i (ANISN.Z.FOR; ANISN3.FOR, and ANISN4.FOR]. The {inst {ile
= = contain driven and controf noutines, the second, input
. s Z processing, Zhe thind contains solution nroutines, and the
5" founth, the output processing routdines.
: = =
I =
. g L(_q o Table 1. List of ANISN-PC (CCC-0514) Code Subroutines
. == And Thein Paincipal Operation.
P =3
= - —
Q—I . . .
e = = Subroutine name Principal Openration
T =
< o=
DD: CONTRL Overall Control of Proghram
<> information {Low. Open §ifes
- e and calls 3 main subroutines:
= ol - 1. INPUT - Sefup memoiy map
o == — in the masten array and input
) B = < data; 2. SOLVER - contnols
e, rfs = 3 {tenation Loops; 3. OUTPUT -
~ = concluding remanks.
« . " | Lk
. = = == CLEAR initialize Zhe masten array,
> o e e and afso print the heading.
N o el [ap o — P
. — L = — 7 L o ERRO Prints ennor message and
» :é o E é\.: = ?2’ stops problem executicn.
Bk z ey woT Print Routine.
= <
— — =< G woT & Print Routine.
oo S T e =
L=y = = L = INPUT 1 : : :
0 — b r}put Contrnolt puon.utelmtz,on
— e o = {in ANISN-W the equivafent
= = - noutine 48 PLSNT).
Po's) = | S,
Akd Aol FI1D0 Generafized input routine.
~
o = =2 TP Reads Cross Seciion, and
okt — = Sounce i§ 1EVT=0, and Flux ox
pd — — Fissdion Guess, ALso prepares
d ~ L
~ 0 e 5 taves when IDATI.NE.O.
b o =y S&05 Perfoams adjoint nevernsal of
choss section data.
- = G
A = = — = S804 Check Sy constants and
= = o Ll compute P, constants.
= <24 > <> L
o
f _—,
(o]
G .
a- L LE ENERGIA NUCLEAR/SP - IPEN

COMISSAD NATICN!




3

(Table 1 - Continue)

SE14

S966

S967

MESH
SOLVER

8807
S&10

S&21

S824

2

CELL

Compute Anreas and Volumes fox
Initial Print and Souhrce
Normalizaticn, sums fission
spectrum, and L§ TEVT=0,
computes Zotal fixed sounce
by Group and Normalizes
Sounce.

Read Neutron or Neutron Gamma
Cross Section. In ANISN-PC it
heads from the 1SOTXS foamat

"ANISNC4.LIB" {ife on unit 4.

Read Gamma cnoss section from
Zhe 1SO0GXS 4ormat "ANISNCA.
LIB" {§4ife on unit 4. Not
available on ANISN-W.

Write Mesh intenvals.

Controls the Literation Link.
Also checks the Langest mesh
cefl in each zone in teams
of mean free path. In
ANISN-W an equivalent
noutine 448 GUTS.

Mixes cross section [(mixing
table).

Computes Geomeitny Dependent
Annays.

Computes and Normalizes
Fission Source. AlLso
normafizes Fluxes when
necessary (curnent also).

Compuies total sounrce
exclusive of In ghoup Scatten
gon each intenval.

Diffusion Theory calculation
(innen itenation). DT is
used when no f§Lux guess 4is
inZened on when specified by
IDAT 7 and 24%.

Homogeneous one negions cell
cafeculation.

(Table 1 - Continue)

5833

S&51

ouTPUT

FINPR
BT

SUMMARY

FACTOR

FEWG

WATE

Trhansport Theory Caleulation -
({nnen iteration).

Test outen {feration
convenrgence, Compute new
el{gen values for Seaxnch.
Contrnols the output Link. In
ANISN-W the equivalent
subroutine L& FINPRI.

Final Output and Activities.
Bafance Tables.

Summary Prints. Prints and
Compute Summanry Table.

Disadvantage Facton
Cafeculation (only 44 ID> 1000).

Prefiminany Calculation fon
Cross Section wedighting.

Cross Section Welghting
Calcuklation (FLux Weighted).

R TOT
LE ENERGIA NUCLEAR/SP - iPEN
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4. DESCRIPTION OF OuTPUT

Outpuzt §from an ANISN-PC problem can be obtained in
scheen, printed papen, or in a file. The informazion diplayed
by the code include the §olLLowing:

L) titlLe problem.

i4) a brief edit of 15% and 16 arnay (problem defénition),
with a shornt explanation; see enclosunre.

ALL) a List of arrays nread, with the numben 04 entrnies,
see enclosune.

4v) a List of the zone numbens by intenval; radii,
areas and volumes, §ission density, and dens ity
factorn Lf any; see enclosunre.

vl a Bist of the zone; §ission spectrum; velocities;
right albedo (RT); Le4t albedo (LFT); diffussion
caleulation marnken [DIFF MARKER); material numbenr
(MAT'L/ZONE); onden of scatterning by zone (L OF
P{L)) and the nadius modifiens [(RADIUS MOD); see
enclosune.

vi) a L£is%t o0f cross section mixing table, Lncluding

mixtune, component, and numben densizy; and a

List of angufan gquadratunre constants including
dinection cosine, weight, the nef{fected dinection
indices, and the product of cosines and wedlghts
(WT*COS). 14 1SCT>1, the Legendre coefficients
used in the anisotropic scattening sounce L5
displayed, see enclosune.

vii) optionatly (IPRT=0), the cross section for MT
materials as given in the input,'compuiad or
mod{fied via mixing table anre displayed.

ix) next, an 4indication that the iterative calculation
has been initiated is 4indicated by displaying zhe
{teration moniton [(OUTER, TNNER {teration counten,
bafance (gain/Losses), eingevalue (k); Source ratiom
(Lambda 1, A)), scattening ration (Az) and

PR ———

x)

x4 )

x44)

xLL4)

upscatiening ratio . At the end of each outen
{itenation these counters anre displaved,

ind{cating the numbenr o4 innen iteration fon
each outen, and the criticality balance

indicators for an outern Lteration are also
displayed (note that with the excepiion of the
multiplication facton, Kefd, Zhese numbens must

be close to one). Imediatelly folLowing the final
Ltenation monitorn, the zone numbens, nadius,
intenval midpoints, area, volume and §iss4ion
density [source neutnons/cm®.sec.) are printed.
See enclosure.

Optionaty (I1D340), activities calculated by

ANISN are printed. Finst the activity numben,
matenial numbex, and position are displayed. The
units used Lin the activities by zone ane reactions
per second. Finally, 4if§ 1D440, then interval
activities (reactions.cm ®.sec '] are displayed.
The total §Luxes [(particles. cm 2.sec ') by ghoup
and calculated at midpoint is prninted. Sce |
enclosure.

Optionafly, (IEVT=0), the §4ixed source can be

displayed, by group and at interval midpoint. The

units of the sounce is panticles pen unit cm® and

second, and in the case of shell sounrce, parnticles |
per em?, second and unit weight. ALso optionally

(1D1=1), angulfan §Luxes can be displfayed by group,

angle and midpoint interval L{n units of parnticle.

em 2.s3eg ). To convert {Lux pexr steradian, one
must divdide by 4m.

Summany tables fon each zone and by group,
including sum §fon all groups in the Last Line,

and afso a summany fon all sysiem are displayed
fon the quatities: Fixed Sounces; Fissdion Souhrces;
In Scatten; Seld Scatzten; Out Scatzten; Absoapitdion;
Net Leakage; Balfance; Right Boundary FLux; Right
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+ .
Boundary J°; Right Boundarny J; Right Leakage;
Left Leakage; Fission Rate; Total Flux;

O R & R R R e R R R R R )

. Densdity. = M
Enclosed § * >
» @ summary Table fon a sample problem « AAARARAE NN NN 1111111111 SSSSSESS N NN e
i i » ARRAAAAALA NNN NN 1111111111 SSS5SSSSESS NNN NN
{lustrnated. 1n the dummary Zables, afl « AR AR NNNN NN 11 ss NN NN s
rneaction . : * AR AA NNNNN NN 11 ss NNNNN - NN e
nazes have units 0f reactions pen + AARAAAAAAA NN NNN NN 11 SSSS5SSSS NN NNN NN
second; [ 4 s RAAAARAAAA NN  NNN NN 11 SESSSSSES NN NN NN #
; ; balance {8 calculated as ratio of sounce « AA AA NN NNHNNN 11 SS NN NNNNN #
2o Losses; £ Z anA aA NN NNIN 14 S5 NN NNNN &
X ’.!e fotal flux s the sum oven the : AA NN NNN 1111111711 S5S5SE5555 NN NNN %
apphropriate infervals 06 the plloduct 06 the * AA AA NN NN 1111131111 SS5555855 NN NN *
. @
scatar §lux and the intenval volume, and ¢ B B et i p
» - - . N .
densityis the total §Lux divided by the ghoup M -
velocit 2 N D. KENT PARSONS N
AdlYy R IDAHO NATIONAL ENGINEERING LABORATORY »
xiv : _ . . . EGAG 1DAHD, INC .
) optionallfy (IFG=1), cross section weighting data . P.D. BOX 1625 .
7 : o . - 1DAHC FALLS, 1D 83415 *
will be displayed, as given Ln 27% and 2584 arnays. « ’ .

-- More --

I§ cell calculation was performed, a Message

X L4
displayed.

PR AR E P IR FABABF R R I RS FER AT FRFF I AR FEFRIFRFERRNI SR E R AR
&

ANISN 4 GROJF P1 REFLECTED CYLINDER ENGENVALUE TEST PRCBLEM 1 (1awsr)

19% ARRAY 36 ENTRIES READ
. 1&6% ARRAY 14 ENTRIEE READ °
o1
1D FROBLEM 1D NO. )t 17+ O/71 = RECGC./ALZ.
1S5CT ORDER OF SCATTERLING 1 1SN QUADRATURE ORDER
1GE 1/2/3 = PLA/CYL/SPH 2 EBL. 0/1/2/3 = VAC/REFL/PER/ALBDD
1BR RT BC SAML AS LEFT BC,IBL o] 1ZM NO. OF ZONES
i NO. OfF INTERVALS 25 1EVT  0/1/2/3/4/5/6=0/K/A/C/Z/R/H
1GM NO. OF GRILIPS 4 1HT POS. CF SIGMA T
1HS POS. OF SIGMA GG S THM TABLE LENGTIR
MS MIXING TAELE LENGTH 4 MOR NO. MATLS. FROM CARDS
MTP NO. MATLS. FROM LIB TARE [ MT NO. OF mMATLE.
= IDFM O/1=NONE.DEN FAZTORS(21+) o IPVT  0/1/2=NONZ/K/ALPHA
10M O0/1=NONE/L1ST. SIOURCE o 1PM 0/1/1M=N2/S(MM, IPPY/S(MM, IM)

-- Mgre --

QO POW+ N~ 2O



1&E JWT OF SHELL SDURCE o] I INNER ITER.

) Max. 20 9% ARRAY 2 ENTRIES READ
1D1 0/1/2/3=ND/PRIT /PNCH/BLTH 0 ipe
/ C L > “N/-1/C/1/2=1TX/1GX/~/11X/PRV
;gg 81?»:0/?CTIV.‘E» ZONE 0 1D4 O0/1=ND/ACTIV. BY INT R g 108 ARRAY 4 ENTRIES READ
pem. L,g { ER:(HAI. 100 IDAT1 0/1/2=NO/MIN/MAX TAPE ) o R REA
iAT2 0/1=ND/DIFF/INFN(R4s) 0 1FG 0/1/273/4% NO/FG/R/W/Ru o] 1 ARREY " EARES =
;;;3 -)/OZ1/E/B/n:psq/Ls/L/S/u/Lu—) 1FN -1/0/1/2=CCCC/2«/3»/PREV, 1 z & 4 {TRIES REARD
G/1 = PRINT XxS/D0, NOT N 1) 1XTR  0/1/2/3=FLUX SAVE—NO/R/W/RLW o 1&% ARRAY EN 5
= e EIGENVALUE GUESS 1.000E+00 EVM  EV MODIFIER, SEARCH 8, 0B s - L7% ARRAY £ [ENTRIES | READ
EPS  PRECISION DESIRED 1.000E-04 BF BUCKLING FACTOR 0.000E-0 -
DY CYL DR PLA HEIGHT 0.GOOE-01 D2 PLANE DEPTH o.ooog-o: e or
grmx HT. FOR VOID CORR. 0.000E-01 XNF  NORMAL1ZATION 1:00ng‘go
i x:A' ;:vg;;éag; K;ALPHA O.000FE-01 RYF SCAT, UPSCAT RELAX 5 0055—01
n L S IF NE O 2.000E-04 XLAH  1-LAMBDA X
EGL  EV DEL EPS.,SEARCH  O.GOOE-01 XNPM PERREr A EaNOH,  O.BO0E =6y i ANISN & GROUP P1 REFLECTED CYLINDER ENGENVALUE TEST PROBLEM 1  (l4ws)

UNDERRELAXATION, SEARCH 0.000E-01

8000E LOCATIONS ARE AVAILABLE FOR TH1S PROBLEM s Ea

2554 LOCATIONS WILL BE REQUIRED FOR FLUX CALCULATION INI ZD?E o zzgéggl o 082??@) . ;g;gfgl
1451 LOCATIONS WILL BE REOQUIRED FOR COMPLETE SUMMARY TABLES g : f.gggé:gg ;.E?;Ezg: Z‘ggggzg;
- = . c
-- tore -- -- More --
}690 LOCATIONS WILL BE REGUIRSD FOR COMPLETE ACTIVITY TaBLES S i EmERE LT
832 BYTES WILL BE REQUIRED FOR THE PROFORT RUN- & 1 1.000E+01 6.283E+01 1.3B2E+02
UN-TIME BUFFER 7 1 1.200E+01 7.540E+01 1.634E+02
1u* ARRAY 128 ENTRIES READ 8 ] 1.400E+01 B8.796E+01 1.B8SE+02
Cl i 1.600E+01 1.00SE+02 2.136E+02
o7 10 1 1.B00E+01 1.131E+02 2.3BBE+02
% “y ¥ 1 2.000E+01 1.257E+02 2.63%E+02
2s ARRAY 100 ENTRIES READ 18 1 £.200E+01 1.3BRE+02 £.B890E+02
13 1 2.400E+01 1.50BE+02 3.142PE+CR
oT 14 1 2.600E+01 1.,634E+02 3.35ZE-+02 "
¥S : 2.800E+01 1.759E+02 3.&64E-02
T iy 1» ARRAY 4 ENTRIES READ 16 c Z=.000E+01 1.88SE+02 3.85&E+02
17 z 3.200E+01 2.011E+02 4.147E+02
q* ARRLY 26 ENTRIES READ i e 3.400E+401 2.136E+02 4.3585+72
19 H 3.600E+01 2.262E+02 4.650E+02
S« ARRAY 4 ENTRIES READ 20 z 3.800E+{1 2.3EBE-02 &.%01E+02
) 21 £ 4.000E-01 2.513E+02 S5.152E~+C2
&* ARRAY 8 ENTRIES READ 22 z 4.200E+C1 2.63%E+02 S.404E+02
3 z 4.400E~01 2.765E+02 S.&5SE+G2
7+ ARRAY 8 ENTRIES READ 24 o 4.600E+01 2.890E+02 5.906E+C2
25 15 4.80CE+0) 3.01£E+02 &.15BE+(2
&% ARR4Y S ENTRIES READ 26 5.000E+01 3.1«CZE+0C2
-- More -- -- More --
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ANISN 4 GROUP P1 REFLECTED CYLINDER ENGENVALUE TEST PROBLEM 1

GROUF DEPENDENT PARAMETERS EDIT

GRP F185 SPEC VELOCITY
1 7.376E-01 1000E+0Q
2 <Z.622E-01 1.000E+00
3 2.000E-04 1.000E+00
4 ©0.000E-C1 1.000E+00

ANISN &4 GROUP P1 REFLECTED CYLINDER ENGENVALUE TEST PROBLEM 1

ZONE DEPENDENT PARAMETERS EDITY

ZONE MATL/ZONE L OF P(L)

1 S 1
=4 7 ]
== More -—-—
ZONE WIDTH OUTER RADIUS
1 3.00000E+01 3.00000E+01
2 2 .00000E~+03 5.00000E+0O1

ANISN 4 GROUP Pl REFLECTED CYLINDER ENGENVALUE TEST PROBLEM 1}

CROSS SECTION MIXING TABLE

MATL comP. NZ. DENSITY
1 S 1 1.000E+00
2 6 2 3.000E+00
3 4 3 1.000E + 00
4 8 4 3.00CE~00

ANISN 4 BGROUP P1 REFLECTED CYLINDER ENGENVALUE TEST PROBLEM 1

ANBULAR  QUADRATURE CONSTANTS

-- More —-—

(14se)
(1a»a)
ND. OF INT.
15
10
(l14=s)
(14++)

ANGLE COZINE«MO) WEIGHT  REPL

-4._.950£E-01 0.000E-01
-3.5%00E-01 1.667E-01
1.
C.

w

3.500E-0) £67E-01
-9 .,367E-01 Q00E-O1
-B.6BYE-01 1.647E-01
-3.S00E-01 1.667£-01
'3.500E-01 1.667E-0)
8.6RFE-01 1.667E-01

NS W~
o NVNDmmN W

CROSS SECTION EDIT

DIR. WT « cos
0.000E-01
-5.8=uf -02
5.834E-02
0.000E-01
~1.44BE-01
-5.834E-02
S5.B34E-02
1.44BE-01

LEGEND FOR CROSS SECT10N TABLES

POS. DESCRIPTION

1 S1GMA ABSORFTION FOR GROUP G

2 NU SIGMA FISS10N FOR
e PAIGER =

SI1GMA TOTAL FOR
SIGMA UP-SCATTERING
S1GMA SCATIERING
S1GMA DOWN-SCATTERING
SIGMA DOWN-SCATTERING
SI1GMA DOWN-SCATTERING
SIGMA UF-SCRTTERING F

DONCWUEW

MATERIALS 1 THROUGH 4 ARE
MATERIALS S THRDUGH B ARE

MAT . 1

P0OS. GRP. 1 CGRF. 2
1 6.9B600E-04 7.59600E-04
2 9.73500E-04 1.15300E-03
3 2.22938E-01 5.18082E-01
-- More --

GROUP G
GROUP G
FROM G+ 1 10
FROM G 10

FROM G- 1 TO
FROM G- 2 10
FROM G- 3 TC
ROM GROUP G

~O0OO06

CALCULATED EY THE CODE)

FROM CARDS
FROM THE MNMIXING TABLE

GRP. 3 GRP~. 4
1.55600E-02 1.75600E-01
1.75600E-02 2.3B000E-01
7.09048E-01 1.46011E+00

491



4 ©.00000E-01 0.00000E-01 &.10100E-04 0.0COO0E 0] ke s
5  1.60940E-0] 4.S0BBOE-01 &.35970E-01 }.26390C+00
- P ] GRP. 2 GRF. 3 GRP. “
&  C.O0UOO0E-01 S.B2400E-02 &.64420E-02 5.75)HOE-02 PO GRP. 2 ° =
7 0.00C00E-01 0.00000E-0) 2.05900E-03 0.00000E -01 I 5278600E=04 7'523282_83 1'3:2225-82 ;'Zzzggi_gi
8 ©.0QOOOE-0)] 0.00000E-01 O.00000E-01 0©.00000F-01 E i otEr e l.leoaa'—OJ 7.0904BE-01 1.46011E+00
S G.0DVOOE-01 0.000OOE-01 G.OO00OE-01 &.10100E-04 3  £.22938E-01 5.1 £ ¥ 1.
4  ©.00000E-01 ©.0000VE-O1 &6.10100E-04 0.00000E-01
S 1.60940E-01 4.S08B0E-01 &.35970E-01 1.28390E+00
— . & ©.00000E-0) S5.B2P400E-02 6.6442P0E-02 5.75180E-02
5 0.00000E-01 O.00000E-01 3.05900E-03 ©.0000CE-01
_ - . 0000OE-01
FOS. GRP. 1 GRP. 2  GRP. 3 GRP. & B & Cas00R-0i ©.G00DNE-03 &1IP¥ORE-g4
1 0.00002E-01 0.000GOE-C1 O.0000CE-01 0.00000E-01 9 0.00000E-01 O. :
2 THRU 3 SAME AS ABOVE
4 0£.00000E-01 0.000CCE-01 4.42600E-04 0.00000E~-01
5  7.42100E-02 2.01900E-01 3.6BY00E-01 3.0B260E-01 e
& 0.00000E-01 2.17600E-02 2.85700E-02 1.63770E-02 et ) 3 oHP - GrRP. 3 GRP. &
7 0.00000E-01 ©.00000E-01 0.0000CE-01 O.00000E-01 e PO2e  BRE. 01 0.00000E-01 ©.00000E-01 O.0000CE-01
8  0.00000E-01 C.0000OE-01 0.00000E-0] 0.00000E -01 ; ?Q§S°°°“; ;Aﬂé OgosE-01 O
S 0.0000CE-01 0.0000CE~O01 O.0000OE~G1 &4 .42600F 04 G OOOGOE-0] ©.00000E-01 1.32780E-03 0.00000E-01
' 3 S £.22630E-01 6.05700E-01 1.10670E+00 9.247B0E-01
MAT . 3 B -- More --
- — -
QS 6 0.00000E-D) &.S52BO0E-02 B.57100E-02 «.912)0E-02
- 0.00000E-01 ©.00000E—01 0.00000E-01 ©.00000E-01
¢ - OO0E=-01
- . 0.00000L-01 0.CO00CE-C1 0.000Q0E-01 0.0000
os. GRP. 1 BRP. 2 GRP. 3 GRP. 4 S - -01 1.327BGE-03
1 -7.32Z00E-03 1.39900E-05 2.17990E-04 2,S5020F-03 §- DLO0NHdEE BLADKONE-O1 B OuETER S0l
g G.00000E-C1 C.0NOOOE-01 C.0OO0OE-01 O.00000E~01
3 2.0L105E-01 6.65321E-01 B.6EI19SE-01 1.11655E400
4 G.000OCE-01 G.0O0O0E-01 &.9BO00E-04 ©.00000E-GC1 BAL it
S 2.441305-01 6.20770E-01 B.31SBOE-C1 1.11250E400 . - Pt N crP. 3 GRE. 4
& 0.00000E-01 6.91190E~0Z 4.45370E-02 3.63970E-02 e O o o Eins 1. BEOOGE 08 E.17990E-08 3. 55GROE-03
7 C.0J00CE-O1 0.0000CE-01 1.78300E-0& ©.0000OE-01 1. -7H22R0CERLS 19 OE-01 0.00000E-01 ©.00000E - 01
B 0.00009E-01 0.00000E-G1 O.00000E-01 C.0000GE-01 € ?'z“fggg-?; 2':22:?5_01 B 6B195E-0]1 1.11655E+00
S 0.CUO00E-C1 0.0D000E-C1 G.0D000E-0; &.9E000E -0k B OGGOUE—C1 G OUCDUE-01 4.SBO000E-04 G, DO0UVE~03
S F.u4130E-C1 e.20770E-C1 E.FISEDE-01 1.11250E+0C
o L GDDODE- () &6.S1150E-0F &.6S370E-0F 3.€2370E-CF
AT . “ 7 C.ONOGOE - 01 1.7B300E-C= 0. 000NCE =G
POS.  GRF ] GRP. 2 GRP. 3  GRP. & £ t.UruOtE-C) 0L €. OQ0OLE-C1 G 0OCOGE-03
= 3 SRF . 5 > . v - < . P © et O00E -
1 0.00000E-01 0.00000E-0] O.00000E-01 O.00000E-0] §  seeoettsn: GoGBOEE-LT CLO0MIRESE B RRCNEU
2 THRU 3 SAME AS ABOVE
4  0.00000f-01 0.00000L-01 2.00SO0E-04 O.00000E-01 )
S B.97060E-02 1.27100E-01 1.92960E-0] f.1S880E-01 WAl 5 8
&  0.00000E-DJ 7.03800E-03 7.77000E-03 3.16000F - 03 { — GRE z GRE. GRF. &
7  0.00000£-01 0.00000E-0] ©.0O0000E-01 O.G0000E-01 { POS. GRF. ! s
8 0.00000E-0] ©0.00000E-0] ©0.00000E-01 O.00000E-01 == HorE ==
9  0.00000£-0] 0.00000E-0] O.00000E-O; 2.00500%-04
-~ Mofe --

¥ cp l=
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454 435

0.00000E-01 ©.00000E-0] O0.00000E-0} ©.00000E-03

1
2  THRU 3 SAME AS ABDVE 1TERS  INT DIFFERENCE  INT FACTOR ME SH
& 0-00000E-05 0.00000-01 6.01500E-04 0.00000E-0) . ! I} - BeeosUiea 1 LanmE et
2 g-§9ile€—03 3.81300(-01 5.7BEBOE-01 3.47640E-0] 2 : - e : A (
& (.gi;ofg-o. 2.111400-02 2.33100E-02 §.46000E-03 2 ! 2 ?'04189;_(2 " 1.000!?;‘ ! g
7 1.00000E-01 0.0O000E-C1 0.00000E-01 ©.00000E~01 3 ; ; Sty : A
. 2 -01 £ 55
8  ©.00Q0CE-O1 ©.0O0000E-01 O.00000E-01 G.00000E-01 7 B8 ¥.GUIUIEDS 1 HEIEREAO0 J-OOBMIR-AR % S9RETE-en  S-TRRRTE
% 0.00000E-01 0.00000E-01 0.00000E~01 6.01500E-04

ANISN &4 GRDUF P) REFLECTED CYLINDER ENGENVALUE TEST PROBLEM ) (1aes)

FOR ZONE 1, TH ST M v Fis s
anD 17 18 B,9R0% PEAN FREE FATHS LAREE (Bhete ou Fig | anlde IO R o1 1 600t-00 0.00CE-01 1.257€501 4.4936-04
. 3 HS LARGE (BASED ON THE TOTAL XS) é ) o OOOE <00 3.000E+00 1.257E+01 3.770E+01 &.673E-04
a 1 4.00DE+00 S.000E+00 2.513E+01 &.2B3E+01 4.6336-04
FOR ZONE 2, THE LARGEST MESH INTERVA ; o 1 6.000E+00 7.000E+00 3.770E+01 B.796E+01 &4.574E-04
S L IS NUMBER 16 : : s
AND 1T IS 2.2331 MEAN FREE PATHS LARGE (BASED ON THEI$D$zEU:5)“ 5 1 B.000E+00 %.000E+00 5.027E+C1 1.131E+02 4.497E-04
-- Movre --—
ITERATION ED)T & 1 1.000E+01 1.100E+01 &.2B3E+01 1.382E+402 4.402E-O4
7 1 1.200E+01 1.300E+01 7.54CE+01 1.634E+02 &4.291E-06
DUTER INNER  BALANCE £1GEN 8 1 1.400E+01 1.500E+01 B.796E+01 1.8B5E+402 4.163E-04
. R iomnag :.;bberstgg JSTEEBTSIQS SCAT RATID UPSCT RATIO 5 3 1.600E+01 1.700E+01 1.00SE+02 2.136E+02 4.025E-04
-~ More -- : : 0.00000E-01  1.91605E+00 10 1 1 .BOOE+01 1.900E+01 1.131E+02 2.3BBE+02 3.86BE-04
11 ) 2.000E+01 2.100E+01 1.257£+4C2 2.639E+02 3.716£-04
12 1 2.200E+01 2.300E+01 1.3B2E+02 2.BY0E+02 3.539E-04
E 34 9.99999E-G1 1. £ : 13 ) 2.400E+01 2.500E+01 1.50BE+02 3.142E+02 3.452E-0%4
a «3  1.000GOE+00 :,::;g?é:gg Z‘ZZﬁZiEZﬁ: 1.002878E+00 1.027B1E+00 : 14 1 2.500E+01 2.700E+01 1.634E+02 3.393E+02 3.5338-04
“ 52  1.00000E+00 1.1609BE400 1.00015E+0C 1.00015E+00  1.00098E+00 : 15 1 2.B00E+01 2.900E+01 1.7S9E+02 3.644E+02 5.51BE-0u
5 & 1, 00HBOEOD - & IBIEEL00 1 GOOIREAn. & ol BIFORAE-0L | 16 2 3.000E+01 3.100E+G1 1.BSSE+02 3.B896E+02 0.000E-C1
& ° E3. 3000D0E0N 1 ALISOELE0 | GOl o AeiRE-Ol 2. YSEHDEES0] ol 17 2 5.Z00E+01 3.300E+01 2.C11E+02 4.147E+0Z 0.00CE-01
: e o Lciomon Looobig 0 9.99982E~01 ©.99598BE-0] | 18 2 3.400E+01 3.500E+01 2.136E+02 4.398E+02 0.00CE-C1
8 75 1.00000E+C0  1.16127E+00 )'ooooas+gg i st s S e S, ! 19 2 3.600E+01 3.700E+01 2.262E+02 4.650E+02 0.000L-01
GROUP INNER  MFD MAX. FLUX  MSF o M 20 2 3.BONE+01 3.90CE+01 2.38BE+02 &.901E+02 0.000E-01
ITERS  INT DIFFERENCE  INT h?Z;ngﬁLE COARSE 21 e %.OGOE+D1 4.300E+0] 2.S13E+02 5.152E+02 0.000L-C1
1 1 1 >.53560E-0% i - 5 .obed Sead MESH EE 2 4 .200E+01 4.300E+01 2.63FE+02 5.404E+02 0.000E-0C1
2 1 2 2. 952-5E-0% s 1'00015~"S 0 =3 2 4.4ODE+01 4.S00E+01 2.7&SE+02 5.655£+02 0.000E-01
3 . = e o : ].000135 oc o 2u e 4.E00E+01 4.700E+01 2.B90E+02 5.906E+02 ©.O00VE-01 -
o 1 1 1.953036-05 1 1'oon13§:gg 2 25 z 4.BOOE+0] 4.500E+01 3.016E+02 &.15BE+02 0.000E-C1
9 82  1.00000E~00 1.1612BE+00 1.00001E+00 9.99957E-01 9.99939F-0] g6 SE00EHE1 3k 1epEsCR
: ANISN 4 GROUP P} REFLECTED CYLINDER ENGENVALUE TEST PROBLEM 1 (1ass) ANISH % GREYR Pl REFLECTED EYLINDER EMBERVALEE TEST PROELEM 1 wjaesd
-= MorEe —--
INT  ZONE RADIUS  INT MIDPT  AREA VOLUME  F1SS DENS
L ! 0.000F -1 1.0GOE+00 C.O00DE-0] 1.257E+C1 &.673-04
2 1 2.000E+00 2.000E+00 1.257E+01 3.770E+0! u.673E-06 !
! 3 i 4.000E+00 5.000E+0C £.5135-01 €.ZE3E+01 ¢, 633 -D4 o
& i 6.000E<00 7.000E+00 2.770E+01 B.756E+0] &.574E-0c ]
S ! 8.000E+0C §.000E+UC 5.027E+01 1.131E~0Z &.4S57E-Cia
-- More ~- s T
| g 34 9.99999E-01 1.16)0BE~00 9.93092E-01 1.00292L-00 1.027B1E-00
43 1.00009E+00 1.160BIE+00 9.99766E-0: 1.000156-00 1.COQ9EE-00
4 52 1.00000E-GC  1.56098E-00 1.00OISE+DD  9.9996¢BE-01  9.99Q9SE-01
5 60  1.00000E+00  1.36112E~00 1 9.95565:-01  ©.99304E-01 :
| & 68 1.070N0E+00  1.161Z0E+00 1 6 .9COERE ~0) ¢~¢759é§-01 o N
| 7 74 1.O0000GES O 1.16125E+400 1. 000CHE+OC  ©, 90%RBE-0] 9:99784[_01 g
% 8 7% 1.GO00JE+00  1.1£1872+00 1.00002E+00 9.99595£-01 =5 $58E4E-01
GCEOUF INNER MED MAX. FLuUx MCF MLY. SCALE COARSE




496

TOT &L

497

_—— GRP.LFT LEALGGE F1SS RATE  TOTAL FLU»  DINSITY
1 0.00000E-01 ©.53756[-03 9.797)19F+00 §,7G71CFE+00
INT . GRE ) cae > GRP 5 GRP & E 0.0CO00E-0) 1.3512cE-02 1.17191E+0) 1.17191E+0D])
1 4.47447E-03 5.26025€-03 4.B340BE-03 1.57147E-03 ' O2U00C0E-01 J:70707E01 1.OB7SHExa) 1'227“:E:gé
2  4.45445E-03 5.236526-03 4.B1256E-03 1.56461E-03 4 0.00000C-01 §.472L50-01 3.98013E400 3. b by
3 4.41469E-03 5.19094E-03 4.77135E-03 1.55] 30E-03 87 - C.OC000LR0! i NETERAES OESS0 S A DELET, ShibSLSEsE
4 4.35665E-03 5.12399E-03 4.71074E-03 1.53161E-03 =
5w, BPORBELOS: BLOBELTE-05 K EBIEAEED 1 et SUMMARY FOR ZONE 2 BY GROUP WITH SUM FOR ALL GRPS IN LINE 5 VOL= 5.02655E+03
&  4.1B712E-03 4.92B11E-03 4.5335BE-03 1.47409E-03
7 4.07631E-03 4.BO0LLE-03 4.&41B74E-03 1.«37135—;3 GRP. F1X GSOURCE F1SS SOURCE IN SCATTER SLF SCATTER ?UZOES:;IET-ngfésngigg
B 3.94B73E-03 4.65485£-03 4.2B795E-03 1.39427E-03 1 0.00000E-03 O.00000E-01 0.00000E-01 &.95840E-01 §{HET4GE-P) 5] AELIEE-0F
9  3.BO4BRE-03 4.4920BE-03 4.142B0E-03 3 .34B26E-03 2  ©0.00000E-01 O.0000DE-01 1.403B4E-01 2.50559E+00 §1223630 701 Sesnezae-on
10 3.64533E-03 4.31421E-03 3.98524E-03 1.295556-03 il R i e gl g Saoip i fllelgs g ipogdb i sl W L
11 3.47139E-03 4.12351E-03 3.B1776E-03 1.2456BE-03 4 0.00000E-01 0.00000E-O1 1.95554E-01 2'3 ’SZE.O, 5.25146E-01 5.0B683E-02
12 3.2B70BE-03 3.92367E-03 3.64308E-03 1.18561E-03 S 0.00000E-01 O.00D00E-01 S.25113E-01 2.768 . .
13 32.1010BE-03 3.71B46E-03 3.4655S0E-03 1.16415E6-03 RT LEAK
14 2.92027E-03 3.51987E-03 3.28572E-03 1.21300E-03 GRP.  LEAKAGE DeLacE oY DL ELER 9272315355 ; :;5252_35 “_3,§ZEETS§
15 2.5379SE-03 3.27063E-03 3.121B0E-03 2.06207E-03 1 =1,25873E=01 '9.99988E~01, £.17520E-05 1'9“7“15_05 1.84741E-05 5.B0382E-03
16 1.75523E-03 2.72351E-03 2.84712E-03 3.86389E-03 2 -3.9434SE-02 9.99993E-01 3.15691E-05 é'—seoos-os 1:EiPeit-0s pvooonee0a
17 1.C3712E-03 2.01018E-03 £.39783E-03 5.22243E-03 3 -7.54964E-03 §.99994E-01 A.eqeeas—gf T e
18 6.7013%E-04 1.44575£-03 1.91527E-03 5.66032E-03 4  1.21960E-01 9.99996E-01 2.532S1E- D e S s
19 4.42%40E-04 1.02270E-03 1.4B70BE-03 5.53774E-03 5 -5.0B96BE-02 9.99992E-01 3.5SS41E-04 2. 2
-- More —- )
- More --
20  2.94603E-04 7.14379E-04 1.120B2E-03 5.03191E-03 - NSITY
21  1.96123E-04 4.92BLBE-04 B.23597E-04 4.30639E-C3 GRP. LFT LEAKAGE FISS RATE ETS;?;=Ztgé 2 g§1§;g4oo
22  1.30215E-04 3.34507E-04 5.E7137E-04 3.46203E-03 A, B & fin B0 & Bl s
23  B.57099E-05 £.2030BE-04 3.9B8941E-04 2.56134E-03 2  4.523B3E-02 0.00000E-01 St 372B1E+00 5. 372B1E+00
24 5.50314E-05 1.36124E-04 2.4B041E-04 1.65864E-03 3 1-650922‘32 g'gggggg—gi 1 .B1713E+01 1.81713E+01
= N = # i el 4 -7.58210E- . “ <817 d
85 3.20798E-05 6.58349E-05 1.14555E-04 7.34917E-04 S T 196 01 O.OOOOOE-01 2.96115£401 E.96115E+01
UMMZRY FOR 20ONE 1 BY GRDUP WITH SUM FOR ALL GRPS IN LINE VOL= 2.82743E+03
suM 0 £ BY GROUP WITH S S VOL= 2.B2743E+03 T — UOLBMES  7.B5S9BEY03
) GRF. FIX SOURCE F1SS SOURCE IN SCATTER SLF SCATTER OUT SCATTER ABSORFTION - - 1 SCATTER ABSORPTION
1 C.00000E-01 7.37600E-01 0.00000E-C1 1.57676E+00 ¢.00562E-01 6.Bat31E-03 GRP. F1X' SOURCE F1SE SOURCE éNooigg;IET 2L27§;22122 g?«zé%?E—ox-a.oavoes-oa
2 ©.00000E-01 Z2.62200E-01 5.70S8BE-01 S.28352E+0C T.78647E-C] 6.90185E-0% 1 ©.0D0OC0E-01 7.37600E:g: 7.109725-01 7-_78‘;’51&00 9. SBA11E-01 €.95831€-03
3 C.00000E-O1 2.00000E-04 B.11040E-01 &.91683E+400 6.25513E-01 1.692]0F -] 2  0.00000E-01 2.62200E  OOURIE+00 1.13842E+0] B.21067E-01 1.703B8E-01
4 0.00000E-01 C.OUOODE-C1 6.25513E-01 5.11006E+00 2.425000-03 ¢ . GREHTE 1 3 c.ooooo:-g; g-?ggggé‘gt é'2i0685_0, 2.S3257E401 1.15114E-G2 7.63219E-01
2 T e - . " 3 = - O - ~ . ——
B R-OMUOESGI 3.000008400 BL00714E200- 1 sEBRIOEADT B.60015E00 8, LIBESE-1) ; 5'22222?-01 1.00000E+00 2.S3225E+00 &.65719E+01 £.53830E+00 §.347Z7E-01
BRE.  LEALASE BALANCE  RT BDY FLU> RT BDY 3+ F1 BDY T RT LEAKAGE - o w3 RT BDY 1 RT LEAKAGE
1 1.3C1S2E-01 3.GO0UNL+00 Z.284429E-03 §.27282E-0u &.905SZE-04 1.20192E-0) GR=., LEAHAGE B*“?”“E TT igf.gﬁﬁl 1R;7§Eu5—;§ 1.375S04E-CS 4.Z19B2E-C3
2  4.SZ383T-0F 1.COC0CE+00 3.11632E-03 9.330BOE-0- 2.3°0975-04 4.S23831 -0 ] 4.31982E-03 1.000CE+CO 2.1 :us-al 1.B4791E-0% 1.BumwlE-OS .BL3EE-03
3 1.eSO95E-0Z 1.0G000E+00 3. 04BBYE-0F B.aN4L2E-04 B.7SES4E-05 1.45095%-02 g S.80TB2E-03 9.99999-01 f éffaég-éi 2. BSZO0E-05 2.BS200E-0S E.SS9EZE-C2
4 -7.5BI10E-C2 ©.9999GE-0] £.BEI2OE-03 S.S5781E-0b-u. 022435 ~(m-7.582) OF ~0F 5 B.CLoEPE-G3 ’;E:g: S35 1E-04 1 .45BESE-04 1.w6BeSE-O4 &.6) 3BIE-OF
S 1.16119E-01 1.00000E+00 1.12907E~-02 3.2S4S9E-03 &.16031E-04 1.16119E-C1 “ : Z::zg o Geeeer-0] 3.555u1E-04 F.G7609E-04 Z.0760FE-06 &.SEEE=E-0F
-- Mgre --
~ More ==
- € AILAGE. F1SE& RATE TOTAL FLUX DENZ1TY
bjp' 5 latgaz-;l WOE =03 2.03105E+00 2.( 210SE+00
: alsizEIn-oF QUE-GI 4.03626E+30 L. C362LE+00
2 | eemost -2 . JE-01 S.37261E400 S.372K1E+0C
W -7 .SBTI0E-0F © hOE-01 1.81T713E+01 1.BI713E+01
©  1.16119E-01 0.0O0GGE-O) E.9€115E4C1 E.9€11SE+C)
) SUMMARY FOR SYSTEM voLunE=  7.BI378E+C3
il
(WA - lPEN
COMISSAC NACICN/L CE ENERGIA NUCLEAR/SP



498

&4 G

(LA T |

wewn =1

FL

P.

Fi1Xx SOURCE
0.00000E -0
0.00000E-01
0.00000E~01
0. 00CCGOE-O1}
C¢.00000E-0O1

LEAKAGE
4.31982E-03
5.B0O38BCE-03
6.959B2E-03
4.6138B9E-02
&.5222«E-02

= MoE.e &%

G

werwu~-2

P.

LFT LEAKAGE
0.00000E-C1
C.0C00GOE-CY
0. 00000VE-O]
C.O0000CE-C1
0.00000E-0C1

C:\aPC >

i AR SRR 0 51

F15S SOURCE
7.37600E-01
2.62200E-01
2.00000E-04
0.00000E-01

IN SCATTER
0.00000E-01
7.10972E-01
1.00021E+00
B.2106BE-0C1

SLF SCATTER

OUT SCATIER

ABSORFT 10N

2.07260E+00 7.431307E-01-B.02702E-03

7.78951E+00
1.13B42E+0!
2.53257E+01

1.0D000E+0U0 2.53225E+00 4.65719E+01

BALANCE
1.00000E +00
9.9999%E-01
1.00000E+00
9.99999E-01
9.99999E-01

F1SS RATE
9.53756E-03
1.35122e-02
1.90967E-01
9.47265E-01
1.1612BE+00

RT BDY FLUX
2.17920E~05
3.15671E-05
4.B892BBE-05
2.53251E-04
3.55541E-04

TOTAL. FLUX
1.182B2E+01
1.57554E+01
1.62479E+01
2.21914E+401
&.59830E+01

RT BDY J+
1.37504E-05
1.84741E-05
2.B5200E-05
1.46865E-04
2.07609E-04

DENSITY
1.18282E+01
1.57554E+01
1.62479E+01
2.21514E+01
6.59830E+01

9.58411E-01
B.21067E-01
1.15114E-02
2.53230E+00

RT BDY J
1.37504E-05
1.84741E-05
2.B85200E-05
1.46B65E-04
2.07609E-04

B8.95831E-03
1.70388E-01
7.63619E-01
9.34737E-01

RT LEAKAGE
4.31962E-03
5.80382E-03
8.95982E-03
4.61389E-02
6.52224E-02
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ARRAY

DATA (ENTRIES)

COMMENTS (Detailed Data Notes)

15 %

3,

10; problem {dentifdication

ITH; 0 - forwand caleulation
1 - adjoint caleulation

1SCT;  maximum order of scatten found Ln
anyzone (0/1/2..; PO/P1/PZ...)
(19% array specifies Pe onden by
zone).

ISN;  onden of angular quadrature (even
integen only, 2/4/6..; S2-S4-S6)

IGE;  geometry parameter (1-slab; 2-
cylinden; 3-sphene).

1BL;  Left boundary condition (0-vaccum;
T-nedlection; 2-periodic; 3-white/
Albedo)

1BR;  right boundary condition (same-as
1BL)

. 1IM;  number of zones on neglons (same

matenial) - see 9 $ anay.

. IM, number of mesh intervals - see 8 8

avay.

. TIEVT, Type of caleulation (0-§ixed source;

1- K caleulation; 2-o caleulation;
3- concentration search; 4 - zone
tickness search; 5-outern nadius
seanch; 6-buckling search).

- 15 % {4 an integen parameter array
containing 36 entries.

- 4§ 10> (999 §or ANISN/PC), disadvantage
gacton wikl be caleulated by group for
each matenial which appears in  the
calewlation.

- if a difusion theony solution 4 desined,
set 1SN=2

- 4in perdlodic b.e., angulan §Lux Leaving
Left boundary re-enterns £n the night
boundary) .

- zhe white boundary condition causes the
enten flux at the specifded boundary
to be 4sotropic.

- the albedo for each group specifies the
faction of the fLux Leaving to be
netwwned, Af not specd fied 4t is
assumed 1.

- white boundary condition £s necomended
for zthe outen boundary of cells.

- shell sournce caleulation &8 considered
fixed sounce type of calculation.

- the distrnibuted sounce 48 entered by
group and intervals as follows: group
T=interval 1 through TM; group 2=...ctc.

~ T4 IPM=1, the shell source it enterned

by group and angle as follows:group I,
angle 1 throug angle M; group 2, efc.
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ARRAY

DATA (ENTRTES)

COMMENTS (Detailed Data Notes)

IT. IGM; nwnber of energy groups.
12. IHT; powltionéoé otg%a%, o)fz
athansport in crnoss section
. table. ;
13, THS; position of ogg
14. IHM; Renght of cross section table
15. MS;  cross section mixing table
Lenght (10$;11%;12%],
16. MCR;  number of cross sections sets
to be nead from cands (14%)
17. MTP;  number of cross sections sets
to be nead from tape (13$)(x),
18. MT; total numben of crhoss section
sets lefLements + mixtunes).
19. 1DFM; 0 - densdity facton (21%) not
used )
T - density facton used
20. IPVT; 0 - no effect
I - enter x, as PV{]6%)
7 - enter oy as PV
21, 1M; 0 - no effect
I - entern distributed sounce (17%)

- table of crhoss sections in ANISN (Po)

Position Cross Section

J5 Activity
THT-2 " absorption
IHT-1 nux g4ss4Lon #
IHT total 4
THT+1 oa+Nus-+g

. : up-scatten
THS-1- ag+l+g
THS ag~g downscatton
IHS+1 ag-1-g
THM § 0g-NDS»g

where NUS and NDS ane the number 0f g%cuﬁo

of upscater and down scatter, nespectivily.

~4§ no agtéui/ty Cross sections appears,
IHT=3, {f no upscattering THS=THT+I.
~The PE cross sections tables must
coqupund to the Po-table, and must
contain (28+1)tenm. This factor may be
mciuded externally, on internally via
mixing table. :
(*) ANISN/PC assumes the §ile name fon
this Librarny to be ANISNC4.L18,5

hence the need 2o copy the desined
Librany data to this §ile.

20S

COMMENTS (Detacled Data Notes]

ARRAY DATA (ENTRTES]
77 IPM; (0 - no effect; T-enter shell Tonosh section mixing table s used fo
y “sounce by group and angle, 18%; combine efements into macroscopic
IM- entern shell source by mixture and to specify the method of
interval, group and angle). the concentration searnch. The following
73, IPP; Ainterval (number which contains table {lRustrates the three types of
shell sounce, Af IPM=1, orn 0 operation performed by the mixing tabe
© otheruwdse. 10% 11% 12%
24, TIM;  dnnen {teration maximum 1q M 0 X
(1M > 20). ai; M N X
25. 101; (0 - no effect; 1-puint angulan 3. M M 0.0
flux; 2-punch scalarn flux; o 1. Mubtiply all cross sections An
3-both 1 and 2). | material M by X.
26, 102; (0 - no effect, all cross section 2. Mubtiply all cross sections Lin
grom 14% {ile; 1-uses specially material N by X and add to
prepared ghoup <ndependent; corresponding cross sections Ln
2-ube crods sections and fixed material M.
sounce from previous problem). 3, Multiply all choss sections in
27. 10D3; (0 - no effect; N-Compute Nactivities . material M by EV the elgenvalue.
by zone where N Ls any positive - density facton is used to descnibe a void
integen). on a density variation by interval (Z1+].
28, ID4; (0 - no effect; 1-Compute Nactivities - 4§ TPVUT=1, ANISN will search gor the
by interval). parameter which hesults in a multiplicatio
29, ICM ; outer Lteration maximum (> 50). facton of PV. 1§ TPVT=2, ANISN will seanch
30. IDAT 1; (0 - alf data in core; 1-cross of 1.0 when a=PV. 1§ TPVT=0, ANISN wclE
section and fixed source storage. search for a multiplication facton of 1.0
on tape ok §iLe; 2-fLuxes and when a=0.0
currents on fiLe alsc. - fon ANISN/PC, ID1=2 punch a f§éLe containing
31, IDAT 2; (0 - no effect; N-firnst outer the scalan §lux by interval, e name

{tenation will be executed
according 24% array).

ANTISN C4.PUN; TD1=2 punch a §ile
containing the scalan §Lux by interval,
name ANISN C4. PUN, and 1D1=-3, both

1 and -2.
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ARRAY

DATA(ENTRIES)

COMMENTS (Detailed Data Notes)

32, 11G; (0 - no effect; 1-f0ux wedight P
cwnent welght Py, do not save
Anternaly; Z-use few ghoup choss
sections grom previous problem;
3-same as (1) save internaly;
4-both 2 and 3),
(0 - step moded used when Linean
extrapolation yields negative §lux;
I-use Linean model only; 2-use step
model only; 3-weighted difference
moded; 4-weighted model used as
negative fLux fixup fon Linear
model) . .
34. TFN; (0- entern fission guess in 7% arnay;
I-enten §lux guess in 3* annay;
-T-enten (lux guess from a §ile
ANISNC4.FLX; 2-use §luxes grom
previous stacked case).
[0 - print cross section; 1-do not
print cross section).
(0 - enter zeno (not yet been
checked) on try 1-use fluxes from
. previous case;

Z-save. fluxes for next case;
3-both 1 and 2.

33, TFLU;

35, IPRT;

36, IXTR;

¢ [7} and

.= for ANISN/PC 102 can assume values - 1-
. Pure gamma problem:CCCC 1SOGXS §ife;
. -N-Coupled neutron-gamma problLem, N | is

. the finst gamma group.

- ALE cnoss sections sets wheter elements

on mixtures, are nedened to by a
continuos set of material numbers.. Tn
particular, the materials supplied in
" 14* become maternials 1 through MCR, the
matendal head from a tape on gile
become MCR+1 through MCR+MTP, and any
number gheaten than MCR+MTP but Less
than on equal forn MT nefens to a
mixturne.

- when the onden of scatten fon any zone
(19%) 4is greaten than zeno, ANISN
expects the P-1 cross section to be
matenial M+1, the P-2 choss section to
be M+2, ete, where M is the P, maternial
number specd fied in 9% arnay.

- 1f T0ATZ=0, implies a diffusion theony
solution.

- for ANISN-PC, TFLU has afso an option

-1; Linean Moded with {inner iteration
DSA (Default value).

ARRAY

DATA (ENTRIES)

COMMENTS (Detailed Data Notes)

N34l - dS/¥YITONN 719 1IN3 37 1/NIOVN OYSSINOD

16%

9. PV; 0.0, x

1. EV; §ist quess of elgenvalue
2. EUM; edgenvalue modifier
3. EPS: precision desinred fon
Lambda and upscattering
convergence (EPS<].E-4)
4. BF; buckling facton(1.420892)
5. DY; cylindern on plane height
for buckling conrection (may
include extrapolated distance)
6. DZ; plane depth for buckling
cornection.
7. DFMI; transverse dimension §onr
vodd streaming correction.
&. XNF; nommalization facton
(suggested XNF=1,0].
, On a, according
to IPVT=0,? on 2.

10. RVF; A, relaxation gacton
(suggedted value=0.5)

17, XLAL; pointwise §Lux
convergence crniterdia. 1§
XLAL=0, then integnal
convengence Zests are used with

EPS as the cniteria (suggested
value=2*EPS) .

1

XNF=0.0, thene {4 no normalization.

- 16% arnnay in a §Loating point array
containing 14 entries.

- the foLlowing table indicates
suggested initiakl value of EV

and EUM:
- IEVT EV " EUM
0 0.0 0.0
1 0.0 0.0
. 7 0.0 0.0
3 1.0 -0.1
4 0.0 -0.1 )
5 outern hadius -(10% of outern radius)

6 1.0 -0.1

}

- When TEVT=0, thend is no eigenvalue; when
TEVT=1, the multivlication facton i the
edgenvalue; when TEVT=2; o «4 the )
elgenvalue; when TEVT=3, the edigenvalue 48
defined by {ts use in the mixing table;
when TEVT=4, zthe elgenvalue {4 a foflows,
ART=ART (1.0+EVXRMZ), wherne RMZ <& the
nadius modifien (20%); when TEVT=5, the
edlgenvalue s ihg outern nadiws, and when
TEVT=6, EV=DV/DY’=02/07°, where DV°, 17°
are L{nput.

When TEVT»0, the total fission sowhce (%
nommalized to XNF; when T1EVT=0, the total
fixed source <4 nomwmalized to XNF, (f
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ARRAY DATA (ENTRIES) COMMENTS (Detailed Data Notes)
o XLAH;’uppga LimlE of JT.0-3,7 - ANISN compufer @ conrnection factorn (UB?] gon
used 4n Linear seanch. finite transverse dimension
13, EQL; e&gezvaZue change epsilon v 2 : 2
on seanch caleulation, 2. i
o4 Sagher zens 8 —"—r) * lomrrme)
14, XNPM; new paramer modifien; 2
zeno otherwise T; the |6 Thus, the value of BF deternmines the
must finish with a Terminate extrnapolation distance to be added to the
Gl - ; <nput value DY and DZ. 1§ DY and DI anre
actual démensions the value of BF may be
138 Library 1D number. Note: in 4208, othemsise entenr 0.0.
ANISN/PC the input §ike is - The void streaming cofnection, DFMI, nemoves
ANTSNCA. L1B, which can be the Duansvense component of each angular §ux
generated by a utility program Ln Zhe void negion using a technique provided
LMOD by selecting matenials by nefenence /6/.
from @ Master £ibrary FLUNGP.LTB - When the absolute value of the diffenence
(21- Group photon cross section between fwo sucessive Lambdas (h;) <s Lcss
Master Library in CCCC 1SOTXS t@an EQ1, Zhe edigenvalue, EV, is changed. The
format) . ‘ f<nst EV change £& the nesult of adding ox
MMMMMQMQQMWMMMM“&MEW.MQ
14 Enten cross sections (MCRXTGHxTHM second EV change s the nesult of a Linear
entries) . extrapofation, To prevent Large changes earky
Note: This amay finish with a in the calewlation, the absolute value of the
terminate cand (7). diffenence between 1.0 and A; is not allowed
Lo exceed XLAH. To prevent oscilation when
17% Distnibuted Sounce (IGHXIM entries using the Linean seanch, the extrapofation is
i TOM=17. Limited by XNPM. The third EV change is the
Note: the above data 4s followed nesult of the quadratic search; and is wsed
by a T. . WLl /1-X1/ < EQL XLAH is nonmally 0.05, and
XNPM 48 0.75. EQL should be farges 0§ 0.001
g% Shell Sounce (TGHXIPHAMM entries o BErss ,

4§ TPM>0) .
Note: the above data 4s followed
by a T.

ARRAY

DATA (ENTRIES)

COMMENTS (Detailed Data Notes)

2%
3%

Ik}

4x

5%
6%

7%

&4
9%
104
1%

12$

Fission densdity [IM/; 4§ TFN=0
FRux guess /IGMxIM/; £f§ TFN=1

Note: 7 and 3 armay must be
. followed by a T.

Fission spectruum; [IGM/ entrnies.
" Rad{{ by interval boundary;

[IM+1/ entries. '

Velocities; [TGM/ entrdes.

Angwlarn quadrature welghts;
MM/ entrdies.

Angulan quadrnature cosines;
/MM/ entries.

Note: MM=ISN+1 for plane on sphere
geometries
MM=(ISNx (1SN+4)) /4 §on
cylinden geom.
Zone numben by interval; /[IM/
entries.

Material numbers by zone;
/TIM/ entrnies.

Mixture Number in Mixing Table;
/MS/. )
Component Number in Mixing Table;
/MS/.

Numben densities in Mixing Table;
/MS/.

- 2% and 3* are {nput guess data. 1§
§issibe matenial is present in the
Ccaloubation, the §Lux guess (IFN=]
must be non-zero.

- Fon fixed sounce, one can use 0.0 as
st guess. ‘

- The 1* array 44 the §issdion spectrum
CXg data. This data 4s the fracticn o4
newtnons born Ln each group and the

SuUM over all groups should be 1.0.
- The 4% avwy are the mesh Line cocrdina-
tes defining the mesh Lntervals.
- The angular quadratures wedlghts and
cosdnes can be given as Lnput, ot use
three tuypes of standard quadrature
(ANTSN-PC) :
1: Level Symmetrndic-LPy (Degautt)
2: Gauss-Pn
3: Double Gauss-DPy
Tnput in the 83 anray defines zones bu
mesh interval.
Tnput in the 9% anray defines maternial
number bi zone.

1

g
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SRR 5 TS W s

ARRA 3 2
y DATA (ENTRIES) COMMENTS (Detailed Data Notes) @
194 ??Sg?)og,bcmek by zone; /1IM/; - Activities may be computed by zone
. and‘u'ute/‘wal (103 and 1D4). The zone
20% Radius Modifier by zone; /TIM/; activity 44 the Zotal neaction nrate
(TEVT=4) . anz w,te/nzal actlivity 48 per undity
- 5 . ‘ volume. The foflowing table {LLustra-
I()(Zzg;ﬁc_’/) .Fac,tofus by Internak; /IM/; tes the uses of 224, and 23% arnays:
223 Matenial Numbers fon Activities; /103/. T 2?* 234
23% Cross Section Table Position fon 2. -5 ?
Activities, /103/. 3. 7 =1
243 Calewlation Type Markens by group; s = ' -8
/1GM/; (1DATZ=1). 1. Compute activity forn material 1,
0- wse the Sy theory fon this ghoup cross section position An the
1e ubie. Lho dgﬁﬁu,éion theory fon this Lntenval and/on zones in which
e material 1 appears.
2. use %the Linginite homogeneous media 2. Com (VL !
C ) 2 : . Compute activdity §on maternial 5,
caleulation for this group. cross section position 1 in all
25 Albedo by group-nright boundany; /TGM/; artgrvat dnd/en. zaned.
(IBR=3) . 3, Cam;?u{e activity fon material 7,
26% Atbedo by group-Legt boundary; /TGM/; position 1 Ln appropriate intervals
(TBL=3) . and/on zones and multiplu interval
- Fow G ‘ ' activities by 1.0; 2nn; on 4nn’
E%ME(JE Parametens; (1FG > 0); (68ab: cylinden on sphenre).
] ' ) 4. Compute activit oomatenia
1 .ICON,' (0 - no effect; 1- micho cross position 1 (n&a&@n}tlgnvggacﬁt;}m
section desired; 2- macho cross zo d mults ;
e - 0 C nes and multiply Linterval by
ction desined (ménus implies cell geometny facton. ’
wughung)_; 3- both 1 and 2). :
2~ THTF; position of total on transpont
Choss section 4n welghted cross section.

o
9
A
4
a ARRAY DATA (ENTRIES) COMMENTS (Detailed Data Notes)
. . - When microscopic weighted choss sections
52 3- THSF; position of T An are hequested(TCON=T). a set of cross
iy g+g ; )
= v wedahted T (minus Amplics sections is produced for each component
s % gtk A 0f each materiak in each zone. When
- upscatten nemoval). h ”
machoscopic cross sections are nrequested
! 4~ THMF; table Length qﬁ the (ICON=2), a seX of cross sections L4 phro-
. ~ weighted choss sections. duced fox each material in each zone. The
' crnoss Aections are weighted by the flux ox

i ’ ézuxeéjjzd :0 6%%“' 1~ pnchy current in the zone in which the material
o eappeans Since the méxing table is used to

28$ Few group number gor each determine the components of a material, MS

multighoup; /TGM/. should not be zero when TCON=1.

1§ the cross section sthucture specd fied

Note: A ( s ; :

" . ogﬁﬁxgﬁ'uuﬁ 252%;{?%? fon the weighted cross sections will not
& optionally double T (TT); which accommodate the complete multignoup

i Sndientes that w cose &'n)’ou/t 7 scattening matnix, the "extrna' transfet
e Sonminaitod: ‘and ARISN WLt coefficients are placed such that they

seanch for a new title cand and thansfen as fan down (M. up) as possible.
: 14 complete nemoval of the upscatten L
an associated data to fotlow. e oF el b . e
should be the position of the self scatler
choss section before the upscattern 44

Ty nemoved. THMF should be the §inal table
Lenght. Aften the upscatter 44 nemoved,
THSF will be THTF+1. The upscatten L4
nemoved by subtracting the reaction hate
due to ) from the reaction nate due to

O whene f§>i. Thus the net transfer nate
between groups { and L {s preserved.

3
@
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s Page 1 of 2
RSIC CCC-514 MICRO
CODE PKG KAME: ANISK-PC
(Six cdual sided, double censity COMPUTER: 1BM PC
2 diskettes reguired) PACKAGED: 7/246/87

MOST RECENT UPDATE: 11/11/87
***iii**ii******ii***i‘****i**f*****‘xi**i*f******i******ii‘f*'}t**fi***ii****ﬁ

DESCRIPTION FILE SIZE
£ f : (BYTES)
GENERAL DESCRIPTION OF A R e R R a d T N PP P S
. ANISN-PC (CCC-574-MICRO) 1. ANISN.EXE The ANISN/PC Executable File (Driver + 3 Overlays).

This file was compiled and linked under PC/DOS 3.10
using the Ryan McFarland IBM Professional FORTRAN
compiler Version 1.0 and the PLINK86+ Version 1.48

1 overlay linker. (11/87) 647856

2. ANISN.SP1 Input for Sample Problem 1 4012

3. ANISN.SP2 Input for Sample Problem 2 2456

4. ANISN.SP3 Input for Sample Problem 3 3244

5. ANISN1.OUT Outputifor Sample Problem 1 21493

6. AKNISN2.0UT Output for Sample Problem 2 21688

e ‘f 7. ANISN3.OUT Output for Sample Problem 3 36651
: 8. 1SOTXS.SP2 CCCC Library file for Sample Problem 2 « 1980

- 3. ISOTXS.SP3 CCCC Library file for Sample Problem 3 14118

10. APE32.EXE Executable file for the APE ANISN/PC interactive
input generator. This file was compiled and
linked under PC/DOS 3.10 using the Ryan McFarland
IBM Professional FORTRAN compiler Version 1.0 and

the PC/DOS Version 3.10 linker. 505818
: 11. 1IMOD.EXE Executazble file for the LMOD ISOTXS library
e editing utility program. This file was compiled
; and linked under PC/DOS 3.10 using the Ryan-
McFarland Professional FORTRAN compiler Version 1.0
and the PC/DOS Version 3.10 linker. 45871
12. FLUNGP.LIB A 21-Group photon cross section master library
in CCCC ASCII ISOTXS format. 342969
13. ANISK1.FOR FORTRAN source files for ANISN/PC. The first 12576
ANISN2.FOR file contains driver and control routines, the 73596
ANISN3.FOR second contains input processing routines, the 73081
- ANISKN4 . FOR third contains solution routines and the fourth 50568

contains the output processing routines.
(ANISN4 _FOR updated 11/87)
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. Page 2 of 2 Ward. Engle has suggested that the version CCC-0514 ANISN/PC should be the
RSIC# CCC-514 MICRO most adeguate one and should contain the advanced acceleration technigues.
CODE PKG KAME: ANISN-PC
COMPUTER: 1B¥ PC Follows the NEA-DB description of version CCC-0514
. PACKAGED: 1/24/87

**i*i****i*****tifi*t**i*****t********ii**i********tti*i*******t*i**i*i****

1. NAME OR DESIGNATION OF PROGRAM - ANISN/PC.

- 14. APE1.FOR FORTRAN source files for APE32, interactive 52627
APE2.FOR input generator for ANISN/PC. 42566 2. COMPUTER FOR WHICH PROGRAM IS DESIGNED AND OTHER MACHINE VERSION
APE3.FOR 48596 PACKAGES AVAILABLE -
2 APE4.FOR 53420 Program-name Package-ID Orig. Computer Test Computer
15. L1MOD.FOR The FORTRAN source file for the LMOD ISOTXS 8075 - ANISN/PC CCC-0514/02 IBM PC 1BM PC

interactive cross section library editor.

3. DESCRIPTION OF PROGRAM OR FUNCTION - ANISN/PC solves the one-

dimensional Boltzman equation for neutrons or gamma rays in slab,
It requires a 10MB fixed disk, 640K Random Access Memory sphere, or cylinder geometry. Criticality search may be performed on
and the 8087 math coprocessor. Because several files any one of several parameters. Cross sections may be weighted using

are open during ANISN execution, CONFIG.SYS must specify the energy dependent flux generated in sclving the transport
enough files to avoid DOS error 3012 (FILES=20). equation.

NOTES: ANISN-PC was executed by RSIC on the IBM PC under DOS 3.1.

Installation instructions: There are six dual-sided, double : 4. METHOD OF SOLUTION - The solution technigue is an advanced discrete
density (360 K) 5-1/4 inch diskettes in MS/DOS Backup/Restore - 3 ordinates method which represents a generalization of the method
format. To access these diskettes, create a directory on the i originated by G.C. Wick and greatly developed and extended to curvo-
PC fixed disk having the name \APC, and copy all files using Sl linear geometry by B. G. Carlson at Los Alamos Scientific
the RESTORE command. If the fixed disk has the drive : Laboratory.

" designator C: and the diskette drive has the designator A:, ANISN was designed to solve deep-penetration problems in which

tbis comrand would take the form: angle-dependent spectra are calculated in detail. The principal

feature that makes it suitable for such problems is the use of a
. RESTORE A: C: , é programming technique with opticnal data-storage confiéurations
™ which allows execution of small, intermediate, and extremely large
problems. It also includes a technique for handling general
anisotropic scattering. For ANISN/PC the standard souce iteration
method, accelerated by up to two single scale factors, 1is used for
outer iterations. Inner iterations are accelerated either by a
stabilized variable-mesh rebalancing scheme or by a linear diffusion
synthetic scheme. A noniterative matrix inversion technique based on
a reflection principle is wused for diffusion theory inner
iterations.

After the \APC directory is restored, it will contain several
4 files including one named READ.ME. This file contains a

technical description and operating i{nstructions for the
code package.

5. RESTRICTIONS ON THE COMPLEXITY OF THE PROBLEM - Problem size is
limited only by machine size.

6. TYPICAL RUNNING TIME - Run times range from a few minutes to several
i hours hours, depending on the problem. In general, a 1.5 to 2 orders
o of magnitude increase in run time is seen between ANISN/PC on an IBM
PC XT and ANISN-W on a CDC CYBER 176.
,CCC-0514/02: NEA-DB ran the four test cases included in this package
on an IBM PC/AT in 6 minutes.

7. UNUSUAL FEATURES OF THE PROGRAM -

8. RELATED AND AUXILIARY PROGRAMS - ANISN/PC follows a series of
developmental efforts over a period of years (see CCC-0254). It is a
modification of ANISN-W (CCC-0255), the Westinghouse version which
’ i was based on the Oak Ridge National Laboratory work.

, 9. STATUS -
; 1 CCC-0514/02 : Arrived at NEADB February 1989
; ested at NEA

COMISSA0 NACIONZL TE ENERGIA NUCLEAR/SP - IPEX
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EFERENCES

= W.W. Engles J7.,:
"A User's Manual for ANISN: A One-Dimensional Discrete Ordinates
Transport Code with Anisotropic Scattering”
K-1633 (1967

- R.G. Scltes:t and R.K. Disney:

"Nuclear Rocket Shielding Methods, Modification, Updating, ang
Input Data Preparation, Vol. 4, One-Dimensional Discrete
Ordinates Transport Technique"

WANL-PR-(LL)-034 (August 1970}

- R.G. Soltesz et al.:
“ANISN-W"
WANL-TME-2778 (February 1971)

- R.G. Soltes::
“Revised WANL ANISN Program User's Manual"

WANL-TM1-1967 (Supplement 1969)
CCC-0514/02 H

- Contents of the README Fife.

- Kent Pearson:
ANISN/PC Manual
EGG-2500 (april 1987)

MACHINE REQUIREMENTS - The minimum hardware reguirements for
ANISN/PC are: an IBM PC or compatible, the 8087 math processor chip,
a 10MB fixed disk, 640K Random Access Memory.

PROGRAMMING LANGUAGE USED.
CCC-0514/02 : FORTRAN-77

OPERATING SYSTEM UNDER WHICH PROGRAM IS EXECUTED - The Ryan
McFarland IBM Professional Fortran compiler Version 1.0 was used to
compile the programs under PC/DOS 3.1. The PLINKB6-Plus Version 1.48
overlay linker was used to create an executable ANISN file
approximately 640K bytes. The PC/DOS Version
link the APE32 and LMOD programs.
in the package.
CCC-0514/02: Operating System: MSDOS v 3.21;:

Compiler: IBM Professional FORTRAN Version 1.52.RM;

Linker: PLINK86 for RM/FORTRAN;

PC/DCS Version 3.21 ‘linker.

of
3.1 linker was used to
The executable files are included

OTHER PROGRAMMING OR OPERATING INFORMATION OR RESTRICTIONS -

NAME AND ESTABLISHMENT OF AUTHORS -
EGSG Idaho, Inc.
Idaho Falls, Idaho, USA.

16.

MATERIAL AVAILABLE -

CCC-0514702 2
Original instruction file
BAT-file for running sample case 2
BANISN/PC executable module
EPE ANISN/PC executable module
LMOD ISOTXS library editor program
ANISN/PC input data for sample case
ANISN/PC input data for sample case
ANISN/PC input data for sample case
ANISN/PC output for sample case 1
ANISN/PC output for sample case 2
ANISN/PC output for sample case 3
21-grp photon x-sec lib in ISOTXS format
CCCC library file for sample case 2
CCCC library file for sample case 3
ANISN/PC driver and control routs {FORTRAN)
ANISN/PC input processing routs (FORTRAN)
ANISN/PC solution routines (FORTRAN)
ANISN/PC output processing routs. (FORTRAN)
BAT~ file for compiling and linking ANISN/PC
ARPE32 1lst source file (FORTRAN)
APE32 2nd source file (FORTRAN)
APE32 3rd sourcegfile (FORTRAN)
APE32 4th source file (FORTRAN)
LMOD library editor source (FORTRAN)

[N N

CATEGORY - C J
KEYWORDS -

62
41
51
489
485
667

34
197
3gs

2363
2534
1619

1506
1415
1514
1789

285

records
records

records
records
records
records
records
records

secords
records
records
records
records
records
records
recorgds
records
records
records
records

Boltzmann eguation, absorption, anisotropic scattering,
criticality searches, neutron transport eguation,

photon transport, shielding.
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GENERAL DESCRIPTION OF ANISN/PC

ANISN/PC is an jmproved version of the well-known ANISN one-dimensional
discrete-ordinates neutral particle transport code that has been adapted for
use on the IBM perscnal computer (or on compatible machines). The basic
numerical methods #nd calculational options remain as in pPrevious versjions

of ANISN. The major changes and improvements incorporated into ANISN/PC
include:

1) A more descriptive output format that 1s 80 columns wide to permit

easier reading on & monitor screen.

2) Use of the ASCII version of standard CCCC
cross sections, flux files, etc.
formats is included in the manusal

interface file formats for
A description of the CCCC file
transmitted with the code package.

An emphasis on the use of standard FORTRAN-77 coding in order to
enhance portabiality of the source code in the future.

4) An option for inner iteration convergence acceleration based on
the Diffusion Synthetic Acceleration (DSA) method.

-- More --

The minimum hardware requirements for the current version of ANISN/PC
are: 1) An IBM PC or compatible, 2) 640K Random Access Memory, 3) the 8087
math coprocessor chip, and 4) a2 10ME fixed Oisk. The code has been compiled
using overlays in order to maximize the memory available for data storage.
The MS/DDS or PC/DDS operating system is assumed for ANISN/PC.

In acditicn to the ANISN/PC code, the transmittal package includes
an interactive input generator program called APE (Anisn Processor and
Evaluator). This program will interactively generate an input file for
ANISN/PL. An entirely new file can be created or an existing file can
be reviewec and/or undated. In either case the program leads interactively
through the fale, prompting for information acs it goes an checking for
errors and inconsistencies. The three sample problenm snput fales included
with this transmittal package are in APE/ANISN compastable format and they
can be read with tha APE program and examined and/or modified.

Finally, a utility program, LMOD is included for selecting materials
from & master ASCI) CCCC 1SCTXS file ano placing them on an ANISN CCCC
input file (ANISNC4&.LIBR). A master photon library is included for
convenience. Thie file contains 21-Qroup photon creoes sections for a
number of shielding materials of interest. The dats origirated with
the FLUNG cross section library distributed by the Radiation Shielding
Information Center (RSIC) at OUak Ridge.

-- More --
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DESCRIPTION OF THE CODE TRANSMITTAL PACKAGE

The /APC directory contains the following files:

1. ANISN.EXE

2. ANISN.SP1
3. ANISN.SP2
4. ANISN.SP3
S. ANISN1.OUT
6. ANISN2.0UT

-- More -—-—
e "an1SN3. OUT
8. 1507xS.sP2
9. 1SDTXS.SP3

10. APE32.EXE

11. LMDD.EXE

j2. FLUNGP.LIB

The ANISN/PC Executable File (Driver + 3 Overlays).
This file was compiled and linked under PC/DDS 3.10
using the Ryan McFarland 1BM Professional FORTRAN
compiler Version 1.0 and the PLINKB&6+ Version 1.48B
overlay linker.

Input for Sample Problem 1
Input for Sample Problem 2
Input for Sample Problem 3
Output for Sample Problem 1

Dutput for Sample Problem 2

Dutput for Sample Problem 3

CCCC Library file for Sample Problem 2

CCCC Library file for Sample Problem 3
&

Executable File for The APE ANISN/PC Interactive
Input Generator. Thas file was compilec and linked
uncer PC/DDS 3.10 using the Ryan McFarland 1BM
Professional FORTRAN compiler Version 1.0 and

the PC/DOS Version 3.10 linker.

Executable file for the LMOD ISCTYS labrary .
esiting utilaty program. Tras fale was compileéd
and linked under PC/DDS 3.10 using the Ryan-
McFarland Professional FORTRAN compiler Version 1.0
and the PC/DOS Version 3.10 linker.

A 21-Group photon cross section master lmbrar{

in CCCC ASCI1 1SDTxS format for use with ANISN/PC.
Several shielging materials of interest are

inc luded. This file comes from the FLUNG labrary

sEBPANSIIIICIRIEEDIILIDIEIOLS
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ANISN1.FOR
ANISNZ.FDR
ANISN3.FOR
AN1ISNG . FOR

RPE1.FOR
APER.FOR
RPE3.FOF
APE4.FDR

LMOD.FOR

distributes by RSIC. It may be interactively

®dited using LMDOD since ore would ordinarily be
using only a subset of the matersals on this file

1IN & given ANISN/PC calculation. (It may bz noted
that the file 1SDTX5.5P3 is such a subset, containing
enly Lead (Pb) for use with Sample Problem 3.)

The FORTRAN source files for ANISN/PC. The first
file contains driver and control routines, the
second contains input processing routines, the
third contains solution routines and the fourth
contains the output processing routines. A}
subroutines are heavily commented for ease in
2dding options, making changes, etc.

The FORTRAN source files for APE32, the interactive
input genersbor for ANISN/PC.

The FORTRAN source file for the LMDD 1SOTXS
interactive cross section library editor.

i e R T R T T

L R e

To execute an ANISN/PC calculation,

Where:

EXECUTION INSTRUCTIONS FOR ANISN/PC, APE32, and LMOD

enter the following commands:

COPY CCCC.LIE ANISNC«.LIB
ANISN <INFILE >OUTFILE /R IBUF

CCCC.L1B

= The file name for the CCCC library being

usec for the problerm. If no CCCC library

1s being used ther this step i1s not necessary.

If & CCCC library 1s being used 3t should be

noted that ANISN/PL assumes the file name for

this library to be ANISNI4.LIB, hence the need

to copy the desireo laibrary cats te this file. -

ANISN CANISN.SPP /R B3C

will generate the necessary cross section library in JSOTXS format and

‘then execute the second sample problem ano seno_the cutput to the screen.

The output can also be sent to the printer at the sane time by entering
the command Ctrl-PrtSc before entering the ANISN/PC execute command.

It may be noted that the input file for ANISN/PL is an standard free-form
FIDD format, which is Oescrabed in the accompanying coce manual. The APE
file format is a restricted subset of the free-form FIDD input.

To execute the APE interactive input processor simply enter the
command 'APE32' and follow the instructions appearang on the screen.

Jo execute the LMDD interactive CCCC library processor enter the
command ‘LMOD‘ and follow the instructions appearing on the screen.
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DESCRIPTIDN DOF THE SAMPLE PROBLERS

Sample Problem 1: A 4-Group 2-Region Pl eigenvalue calculation in cylindrical

geometry. The inner region is fueied with & mixture of
-=- More --

uranium, aluminum, and water while the outer region

fi : f13 cruss seCtions are
represents & beryllium reTlectior. Rii cruss sections

entered through the input stream in the stancard ANISN
145 vector format (See the 1nput manual supplied with
the code package for more :information on this)

Sample Problem 2: This 1s exactly the same as Sample Problem 1 except that
e the cross sections are now input using a2 CCCC standard
:nterfé}e file in ASC11 format (File Name=1SOTXS.SF2).

Thie is currently the standard format for inmputting cross

cections to ANISN/PC from an external file. Tne cid
GIP/ANISN formet for extermal files 1s not available.
It 1 i1mportant to note that the higher Pr. components do

NOT have to be multiplied by 2L+1 when the cross sections

are brought in from a CCCC interface file. This can be

ceer. by looking at the difference tetween the mixing tables

usec 1n Sample Problems 1 ancd T.

S le Probles 3: This is a 21-Group P3 fixed source csicuiation that moocels
amp B

a sphere of Lead with a photon source 1n the center.
5 S 1B
Cross sections were taken from the file FLUNGP.LIE

using the LMDD program.

C:\APC >



ANISN INPUT DATA SHEET

Name: Problea: Date: ____ Pager ____
() | ARRAY | (P DATA FIELD COMMENTS

T < B P ST 85 T BTSN [T
1 - | ! ] ] ] ] 1

1 L N TOR VAT 19z 2] 7 24
i ! ] 1 1 1 | ]

23 {1 7 LIS TR ] GRS RN TS | S S 14
} ! ! ! ! ! 1 1 !

87 38 3] 13 ] [H] £ ] [ [13 4 1]
! { ; 1 ] I 1 ! !

45 58 { VT S S T S T
] ! 1 ] 1 Il ] 1 !

3! 144 3 LI SRR ¢ R % AN - § B | B 1} 1z
} 1 ! L I i 1 1 !

1 2 B KB ©§ & 7 g8 9 it 1 12
i I ! 1 ! 1 ] 1 L

13 i4 I 17 Ie 5 o 2] 2 -2 24
: { i ! ] 1 1 1

pt % ki T 3 ¥ OH 3t
1 1 ! 1 ! ! i t !

BT 38 PSRN & 4z 483 o4& @4 48
! ! ! ! ! ] 1 ] [

MY S8 { Pz 55 4 5§ 5T 8B 8 [
! 1 ! ! ! ] 1 1 !

bl 82 E2 B4 65 &6 &7 ¢E IS T A
' 1 ! ! | ] 1 ] 1 ]

R-Repeat I-Interpolate

%
4

T-Termirzte

"o’ -Eronentiation

S-Skip T-integer

#-real

|
:
‘|
=
a1
i
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ANISN INPUT DATA SHEET
Name: Problies: Datae: Page:
(R | ARRAY | OP. DATA FIELD COMMENTS
I B F S & 7 B8 S w10 12
| 1 | 1 i i f i 1
L U T T A U R T R R T R TR R 7]
i i ! | { i i ] i
LS 3 2t ] U SR T S 14
| 1 1 ] ! I ] ! !
o1 38 k3 ke 4] 24 44 & 13 [¥] 48
! { i ! i 4 { | 1
H5 S [ YY) S T A )
1 1 i ! i ! 1 1 !
T8 3 LI 4 T ¥ N % A B 4 B | S S
K ] ] L | 1 ! | !
1 2 K S & 7 € 9 1 12
! ! 1 1 i 1 i { |
U T T L A P T
| ! 1 | ! | 1 i !
S %t ki PE 2y 3% 3 3T 3 3 3% 3
1 ! 1 1 l ! i § !
BT 38 g5 Kb 4l 42 8« £ 4 4 a8
i { 1 1 ! 1 I 1 {
W9 5S¢ Bl B2 535 84 S5 SF 5T SE 5% ge
| { 1 ! 1 | 1 | |
Bl 62 KX B4 60 86 &7 gF 6% 6 1l 12
1 { 1 { 1 1 | | 1
R-Repeat I-Interpolate T-Terminrate ‘vo'-fyonetitic S-Sk ip E§-integer =-real
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