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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Nelther the United States, nor the Commission, nor any berson act-
ing on behalf of the Commisslon:

A. Makes any warranty or representation, expressed or lmplled,
with respect to the accuracy, completeness, or usefulness of the
information contained in this report, or that the use of any Infor-
matlion, apparatus, method, or process disclosed in thls report may
not infringe privately owned rights; or

B. Assumes any llabilitlies with respect to the use of, or for
damages resulting from the use of anj information, apparatus,
method, or process disclosed 1n thils report.

AS used 1n the above, #person acting on behalf of the Com-
mission® includes any employee of such contractor, to the extent
that such employee or contractor of the Commission, or employee of
such contractor prepares, disseminates, or provides access to, any
information pursuant to his employment or contract with the Com-
mission, or his employment with such contractor.
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I. INTRODUCTION

TRIXY is a computer program that provides a multigroup analysis of
nuclear reactors in three space dimensions. The program can be run on an
IBM 704 computer that has at least 8192 words of memory and six tape units,
The input data consist of cross-sections, geometrical configurations describing
the location of material within the reactor, control rod positions, mesh spacing
for the three axes, and boundary conditions. For each energy group, g, the
program computes  , the neutron flux, by a numerical approximation to the
age-diffusion equation. When ¢ has been calculated for all groups, the fission
source, ® , is computed. The criticality and source error are calculated
and printed. If the fission source has not converged to the degree of accuracy
requested, 3 is recomputed. The results of the program are edited so that

values of flux and power density for any section af the reactor can be printed.

GENERAL FEATURES OF TRIXY

1. Three-dimensional Cartesian coordinates are used.

2, Variable mesh spacings may be chosen on all three axes.

3. There may be up to 72 mesh planes perpendicular to any of the three
axes,




10.

11.

Up * . six energy groups may be used.

Up to 975 different material compositions are permitted within the
mesh (with 32, 768 word memory).

The mesh is bounded by a rectangular parallelepiped. Boundary condi-
tions are specified independently for each of the six faces, either zero
flux, or zero or non-zZero current.

The product of the number of mesh points and the number of energy
groups is limited to 150, 000.

The contribution to the neutron source due to slowing down of neutrons
is restricted to degradation from the next higher energy group.
Fluxes in each energy group are calculated by an iterative technique
(accelerated Liebmann).

The edit routine yields fluxes and power densities for mesh points in

X(3) axis),

selected columns (a column is a mesh line parallel to the
the power integral and average power density for selected columns, flux
integrals and average flux values for each composition region of the
mesh, and the number of fissions per source neutron (proportional to
criticality).

A power guess for the first run (a run is a power iteration) may be

specified in a coarse mesh, or the results of an earlier calculation may




be used if the number of mesh planes in each direction is identical for

the two problems.

12, Adjoint fluxes may be computed, provided the ratio F g/ F

is

independent of position throughout that portion of the mesh that contains

fissionable material. F® is the fission cross section for energy group

g, and G is the lowest ecnergy (thermal) group.

LIMITATIONS DETERMINED BY SIZE OF MEMORY

Although TRIXY was written primarily for use on a 32, 768 word com-

puter, it may also be run on a 8192 or 16, 384 word computer with the following

input restrictions:

Words of memory 8192 16, 384

32,768

Product of the number of mesh

e

planes perpendicular to the and

X(B) axes. 1000 2000
Approximate number of mat-

erial compositions permitted within

the file of cross sections records, 500 1500

Number of material comp-

ositions permitted within the mesh. 200 475

4000

3000

975




If there is a change in mesh size or material composition along any
column at only every fifth point, then the running times for a given problem

will be approximately the same for any size machine.




II. DESCRIPTION OF THE MESH

GEOMETRIC PROPERTIES

Consider the Cartesian coordinate axes X(l) , X"z) , and X(s) . Mesh
. . (1) (2) L3
planes are perpendicular to these axes and have coordinates X.1 ) Xj , X x

The integers 1, j, and k identify the planes and have the maximum values
L J, K=72.

Mesh points, identified as (i, j, k), are located at the intersections of
the mesh planes of corresponding indexes. Point (1,1, 1) is located at the
origin of the coordinate system.,

The spacing (cm) between adjacent mesh planes need not be uniform

and is defined by:

A(il) = xfi)l XD for p <i <1 - 1; A((}) = Agl) =0, (1)
(2 _ (2 (2 et A2 (D)

AJ. = X - X for1<j<]1; a70= AJ = 0, (11 2)
AS) = x(:ll - xf) for 1 <k <K-1; A(:) = A(I? = 0. (i1 3)

The six mesh planes, 1, i+l, j, j+1, k, and k+l bound a rectangular
parallelepiped of uniform composition. This parallelepiped is identified as

"composition box" (i, j, k) and its volume is:




N O B ) R &)
Vi = A0 4 4 (11 4)

A composition box is divided 1nto eight boxes of equal volume, identified
as octants. The octant nearest mesh pownt (i, j, k) is identified as octant

(i, j, k), and its volume is:

- A (@2 3)
Vik T 810 8y A8 (11 5)

Each mesh point that does not lie on a boundary plane is surrounded by
eight octants which may be of different composition. Boundary points touch one,
two, or four octants, respectively, for points that lie on corners, edges, or
faces of the mesh. The total region of all octants that touch a given mesh point
(i, j, k) is defined as "flux box" (i, j, k), and this volume is:

' 1

i-2,j-m,k-n’ (11 6)

V. . =
Lk £, m,n=0
Some of the octants in flux box (i, j, k) may contain fissionable material.

The beta function is defined as:

B

i, i,k 1 if vi,j,k contains fuel,

(1x'7)

0 if v, does not contain fuel.

A i, i,k

i,j,k
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Hence, the fissionable volume in a flux box (i, j, k) is:
" 1
= . 118

Visjrk . n=0 Vl'l,j‘m, k-n 'Bi-Q,j—m, k-n ( )

and the total core volume is:
I: J’ K "
= . 11
Vg iEj - Vi’ ik (11 9)

CROSS SECTIONS

Each material composition in the mesh is identified by an integer ! o’
where [ 1=1, 12=2, 13=3, etc. To distinguish between compositions that
contain fissionable material and those that do not, it is required that 1 < Zn <
999 for compositions that contain fuel and 1001 < lrl < 1999 for non-fissionable
compositions. G sets of values Dg, Ag, Mg, and Fg are associated with each [,
in the fissionable range, where the superscript g denotes the energy group
1<g <G. D® is the diffusion coefficient (cm), M® s the slowing down
Cross section (cm—l), and Fg is the fission cross section (cm_ 1). Ag is the
removal cross section (cm—l) which is the sum of the absorption and slowing
down cross sections. G sets of values Dg, Ag, and Mg are associated with
each ln in the non-fissionable range.

A library of diffusion coefficients and cross sections are maintained

on tape. Each file in this library contains four separate records:




(1) The identification number of the file, the number of energy groups G,
X8 for each group (X is the fraction of the fission spectrum that
occurs in group g), and the number of words in each record in the file,

(2) Diffusion coefficients and cross sections for compositions containing
fuel in the order of increasing !/ o’

3) Diffusion coefficients and cross sections for non-fissionable composit-
ions in the order of increasing ln, and

(4) Ratios of outgoing current to flux, Zg, for various reflector composit-
ions, each identified by an index ln’ where 2001 < L < 2999.

G values of Z8 are listed for each ln’ and compositions are listed
in the order of increasing Zn. The 2% values are used to specify non-zero
current boundary conditions.

The diffusion coefficients and cross sections of composition box (i, j, k)

, where I, is one of the

are identified by a composition index 1, i,k
r 3

i, i,k

integers in records two and three, Current boundary conditions for the bound-

ary planes are identified by the composition indexes I(l) y ! (l), 1(2) , 1(2)
Z A Z VA
0 I 0 J

zg' ), and z(g) , respectively for the six planes, where Z(g) , is identified

0 K P
with an ln in record four. Composition indexes li i, k for each composition

box of the mesh, combined with a file of diffusion coefficients and cross sections,

provide a complete set of cross section data for the mesh. Values Dig i K




Aig,j, K Mig’ i K and Fig’ ik for all groups associated with index li, ik
describe the nuclear properties of composition box (i, j, k).
SPECIFICATION OF CONFIGURATIONS OF MATERIALS

A configuration is an area of uniform material composition in a plane

normal to the X(3)

axis (a k-plane). List A and list B are used to project
these plane figures into three-dimensional volumes. In constructing each
k-plane, list A is examined, and the appropriate configurations are placed on
the plane; then list B (control-rod list) is examined, and the control rod con-
figurations are written over the list A configurations.

Each configuration is a record in a file of configurations preceding the

files of Cross Section Data., The maximum number of configurations is limited

only by the physical length of the tape.




CLASSIFICATION OF INPUT

There are two main divisions of input for a problem. The first set of
input consists of a tape containing a file of configurations and several files of

Cross Section data. It is expected that one tape can be used for a number of

problems,

The second set of input consists of the following:

A,

Input control data,

1.

10

II., INPUT DATA

Miscellaneous data, such as I, J, K, G, Sg for each group,

8¢ VF’ gi:, (ng = 0 everywhere for g < g'), six

mesh planes (iF.,iF ,jF.,jF ,kF.,andkF )
min’ ‘max’ “min’ “max’ “min max

that bound all fissionable material in the mesh, and £ (IZ)) )
p'

for each boundary plane of specified current-to-flux ratio.

The machine calculates I, J, K, and VF' These calculations
are listed as input for the purpose of checking the consis-
tency of the input data.

List A

List B
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Information for calculation of mesh spacings. Input data
list coordinates along each axis and the number of equally
spaced intervals between adjacent coordinates

Input control data for the EDIT routine. Output data that

may be requested are:

a. The power density for each mesh point, either for the
entire mesh or for selected columns,

b. The average power density and the power integral for
a column, either for all the columns of the mesh or
for selected columns,

c. The flux at each mesh point for selected energy groups,
either for the entire mesh or for selected columns,

d.  The flux integral and average flux for each of the
different composition regions of the mesh for each
group, and

e. The number of fissions per source neutron (f), and

the contribution of each energy group to f.
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B. A power guess.

If a power guess and flux guess are available from a pre-
vious problem,these may be used. If no guess is available, a
rough power guess must be supplied in a coarse mesh.

MESH SPACINGS AND COORDINATES

A series of numbers, n(l), X(l), n(l), X(l), X(I? 0, n(z), X(z), n(z),
a b b I a a b
Xi)z), cees X(Jz), o, n(:), X(:), n(g), X(S), cees X(l‘? , 0, is used to specify

(1)

. 1 . . .
mesh increments. Along the X axis, the interval between coordinate

<1
a
and the origin is divided by mesh planes into n(al) equal intervals. The interval
between X(bl) and Xg)is divided by mesh planes into ng) equal intervals, until
the first zero is reached. The zero indicates the end of the specifications of

ey

mesh spacings along the axis. A similar interpretation applies to the

specification of the mesh spacings along X(Z) and X(3) axes,
CONFIGURATIONS WITH LIST A AND LIST B

A hypothetical reactor is constructed using the configurations in Figure 1
to demonstrate the method of specifying configurations and the projection of these
plane figures into three-dimensional volume.

Each of the configurations is enclosed by a rectangle. To describe con-

figuration 1, the number of intervals along the j axis is seven. Reading up

the first column, there is one block within the configuration. There are six
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Configuration 1

Initial Point
Configuration 2

4 -
Configuration 3

J J

2 1

1 2
i
1
1 2 3 4

Two dimensional representations of hypothetical configurations.

FIGURE 1
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blocks outside (-). Therefore, the first column is described by 1, -6, 100,
where 100 denotes the end of a column. This process is repeated for the
remaining columns, and 1000 is written at the end of the configuration.

Configuration 1 (n Aj = 7) is completely described by the following
series of numbers:

1,7, 1, -6, 100, 2, -5, 100, 4, -3, 100, 5, -2, 100, 5, -2, 100, 6, -1, 100, 7, 1000.
Similarly for configuration 2:

2, 3, -1, 1, -1, 100, 3, 100, -1, 1, -1, 1000,
and configuration 3:

3, 1, 1, 1000.

In this hypothetical reactor (see Figure 2) let configuration 1 be the
core, composition index Zn = 1, and extend from plane k=3 to k=5 where the
configuration changes to composition index 2. This composition index extends
to k=7. The core is surrounded by composition Zn = 1001 on all sides except
i=l and j=1.

A control rod, configuration 2, composition index 1002, extends from
k=4 to k=K. The volume under this control rod is composition Zn = 1001,

Another control rod, configuration 3, composition index 1003, extends

from k=3 to k=K,
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10

Initial Point
For Cn =1

Plane k=4 of a Hypothetical Reactor

Figure 2

‘—
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List A K C ! i j
n n

1 ol 1001 1 1

3 1 1 3 1

5 1 2 3 1

7 0 1001 1 1

List B K c : i j
n n

3 3 1003 9 1

3 2 1001 6 2

4 2 1002 6 2

ROUGH POWER GUESS

Coordinates (cm) of a coarse mesh are listed as a series of numbers

(1) (1) (1) (2) (2) (3) (3)
Xl y X2 ) eeey XI , 0, X1 ) ceey XJ » 0, X1 ) v XK , 0. The values
entered for Xil), X}Z), Xg) must correspond to those entered for these

quantities in the mesh spacings and coordinates. -

X(ll) cannot be greater than

. . F . . .
the coordinate corresponding to i B the fine mesh. These coordinates

(0)

are followed by values for the relative power densities (pi i k) for each of

the boxes enclosed by the coordinates of the coarse mesh. The values of the

La configuration index C_ =0 indicates that the entire plane is of
uniform composition.
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relative power density are entered in the following order:

(0) 0) 0) (0) 0) (0)

Po,0.0' P0,0.1° " " Pook-1" Po, 1,00 " Po, k-1’ T Poger, K-
(0) 0)

o0 7 PIog g1, K1

If N(l), N(z), and N(3) are the number of coordinates for the three axes then

2
there are N(l) N( ) N(3) values of relative power density listed.




IV. GENERAL PROCEDURE

TRIXY can be divided into six sections

1. Master Tape Generation
2, Rough Source Guess

3. Group Source

4. Group Sweep

S. Fission Source

6. Edit Code

The relation between the various sections is illustrated by the overall

TRIXY flow chart (see Figure 3).

18
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V. GENERATION OF THE MASTER TAPE AND
THE ROUGH FISSION SOURCE GUESS

This section of TRIXY consists of three separate programs.

Master tape 1 processes and checks the input, generates the I planes
of composition indices, and generates a working library tape,

Master tape 2 generates the master tape for all groups up to the Fission
Source program.

Master tape 3 finishes the master tape and generates the Rough Fission
Source Guess, if needed.
EQUATIONS - MASTER TAPE GENERATION

Backward Coefficients - Current Boundaries

1
g _ (g (2) (3)
Co k= Zo > fm Sken V1)
m, n=0
1
2g _ A2g (1) (3)
Clok = Zo Z Al AL 14 (V 2)
4, n=0
1
3eg _ Q)¢ Z (1) (2)

Forward Coefficients - Current Boundaries

1
C(l)gk - Z(Il)g > RN (V 4)

I: ‘: j- -
) m, n=0 J-m k-n
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1
(2)g (2)g A1) A(3)
c' =z § / 4 (V 5)
Lk J £, n=0 i-2 k n
1
(3)g 3)g (1) (2)
1]K—ZK Z i-2 Aj_m /4 (V 6)
2, m=0
Backward Coefficients - Flux Boundaries. Substitute i,j, or k=1 in
the appropriate formula.
1
(l)g g (2) 3) (1)
= D IaY A D 7
1 ik Z_ i, j-m, k-n j-m k-n /4 i V7
m, n=0
28 — g W G 2
= > A /4 at (V 8)
1 ik £ a0 i-2,j,k-n i-2 k n j
3 L A () (3)
i, _]gk ) o jmk “i0 %j-m /4 Sk Vo)
k, m=0 N ’
Additional Coefficients
_ (1) (2) 3) /
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MASTER TAPE 1 (see Figure 4)

Input is read into the machine., The program is removed from the

machine and the input corrected if any of the following errors occur:

1.

2,

The Mesh Spacings and Coordinates do not agree with I, J, or K.

The value of G given in the input differs from that in the file selected
from Lhe cross section tape.

The product I1x Jx Kx G is greater than 150, 000.

List A or B is out of order.

The configuration is outside the I or ] boundary.

The product J x K is greater than 1000 for 8000 word memory, 2000
for 16, 000 word memory, or 4000 for 32, 000 word memory.

Elastic Scattering was requested (this is not coded at present).
There are too many words of input in the Geometrical and Physical
Data, List A, List B, Mesh Spacings and Coordinates, Edit Input, or
the Rough Power Guess.

The maximum number of words allowed in the various sections of

input is as follows:

Input Maximum No. of Words
Geometrical and Physical Data ' 0
List A 1500

List B 1000
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Input Maximum No. of Words
Mesh spacings and Coordinates 250
Edit Input 550
Rough Power Guess 500

After the input has been checked, this section generates k-planes of
composition indices and writes them on tape three. Each i-column is written
as a record and each k-plane as a file. After all k-planes have been generated,
the i-planes are generated by sorting the k-planes and are written one record
per plane on tape 2. It is possible to remove the program from the machine at
this time so that control rod positioning may be checked.

The program constructs a working library of the remaining programs
on tape 5 and writes the Group Source program on tape 3. The cross section
records are read from tape 4, and Master Tape 2 of the Master Tape code
is read from Tape 1. Tapes 1l and 4 are then replaced by blank tapes.
MASTER TAPE 2 (see Figure 5)

This section writes part one of the Group Sweep restart procedure on
the master tape (or tapes). This record is followed by the file containing the
Group Source program.

Three passes over all planes in the mesh are made, unless the plane is

a flux boundary. The first pass computes the sentinals and C(Z) backward
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coefficients which are written on the master tape as one record.

(D O

The second pass computes the E, r' 7, coefficients. These

coefficients are written as records, which vary in length depending on memory

size but are always an integral number of columns. Each column is preceded

by a block of r(l), r(z), C(3) (1)

@ O

backward coefficients. The coefficients E, r

(1) (2

, and backward coefficients r °, r ’, C(3) are omitted if the point
(1)
Ljk

are replaced by C(Ilj)‘ K Also, if k=K is a current boundary, then C(is)j K

are computed by the formula given for boundary points. If the plane j=] is a

(2) (2)
current boundary, ri, Ik are replaced by Ci, LK
()

The third pass is made to compute H(g), F (g)’ and V. H are
(g

computed for all planes unless the plane is a zero flux boundary. H are

lies on a flux boundary . If the last i-plane is a current boundary, the r

written as one record (JK words) per plane on tape 1. The F (®) are written

on tape 4 as one record per plane. Only the planes between iF . and iF
min. max.

inclusive are written, and on those planes only the points between jF . jF
min. “max.
F ?
and kF, , k inclusive are written. F (®) are computed only for groups
min.  max.

1 "

g > g. V arecomputed only during the mesh pass when g=G. H(g) are
not computed for this group.

At the end of a group g < G, the Group Sweep code is transferred from

1 2 O

tape S to the master tape following a fileof E, r'"", r'’, C The Group
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Source code is written after the file containing the Group Sweep code. The
H(g) are transferred to the master tape from tape 1. The mesh passes are

then repeated for the next higher group. At the end of group g=G, the Group
Sweep code is transferred to the master tape and the code for Master Tape 3
is read into memory.

MASTER TAPE 3 (see Figure 6)

This section transfers the Fission Source code from tape 5 to the (Figure 7)

(8)

L

master tape. The following files are written on the master tape: (1) the F'
one group per file, (2) the Edit code, (3) Edit input, (4) V", (5) mesh spacings,
and (6) the I-planes of composition indices. The Source Flux Guess Word
(SFGW) is inspected to see if a flux guess tape is supplied from a previous
problem. If it is supplied, the machine stops and the flux guess tape is put
on tape 5. If a rough power guess is supplied, it is expanded. The unnormal-
ized source guess is computed and written on tape 4. This guess is then
normalized and written on tape 5. The block of input needed by the Group
Source and Group Sweep programs is set up. The Group Source code is read
in from tape 3.

It is now possible to provide a duplicate of the master tape if one was
not written simultaneously with the first copy. After duplication of the master

tape (if performed), control is transferred to the Group Source program.
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TAPE UNIT OPERATION

Every record that 1s written on tape is backspaced and read to check
for errors. If there is a tape check or a check sum error, the record is re-
written and reread. If there is still an error, the machine stops. When
reading a record, the check sum and tape check are tested; if either is in
error the record 1s backspaced and reread. If there 1s still an error, the
machine stops. If a tape error occurs in master tape 1, the program must be
reloaded and started again. If the error occurs in master tape 2 and master
tape 3, it is possible to try again to rewrite or reread the record. If the error
repeats, the entire program must be restarted.

The records on tapes 2, 3, 4, and 5, are numbered. The program
checks to see that it has the correct record. If the tape is mispositioned, the
program backspaces or skips over the proper number of records and checks
again to see if it has the correct record. If the correct record is not found,
the machine stops. In master tape 2 and master tape 3 it is possible to try to
read the record once more. If the correct record cannot be found, the entire

program must be restarted.




MASTER TAPE PROGRAM - 1

No

28

Transfer
Sweep, MT-3,

Fiss, Edit
To 5.

Read In MT-2,
Locate Cross

Section
Records.

WICS Check
Size of C.S.R.
vs. Memory.

TSTGR Check

G Of C.S.R. vs

G Of Input. Read
In C.S.R.

SIZ Compute

Maximum Number

Of SERRCS
Allowed.

STRX Read Write K-Plane on
Data Through 3, One Record
Edit Input 1 Per Column, One

File Per Plane,
Is A Rough No [ All K-Planes
No Power Done?
e—
Guess Yes
ied?
Supplied? Sort K-Planes Into
Yes I-Planes. Write
One Record Per
Read R.P.G. Plane on 2,
y
TSTDT REW2 REW
Check JK vs 4 and 3.
Memory, Check ,],
For Elastic IPLFN Print
Scattering. Out I-Planes
FPinished.
W
IJK72  Check 0\ WTIP Write
LK< 72 No | Edit Input On
= 2. Is There
\ A R.P.G?
. J, Yes
TST Check Wiite
Mesh Spacings
vs IJK. Convert R.P.G on 2.
N A&'s To Fixed
int,
Poin WEF2, REW 2.
v Do We Want a
CIKP Com- Restart Deck?
pute I',J',K'
Yes
a
PROD Check g‘m‘;{h O;tt
IJKG < 150000 eck. T op
2 BGAG REW 1.
STBAW REW Space Over lst
2,4,3 Program
’ v
Check List STPGS Read e
A and B. G. SOR. Write
Fill Config- on 5 and 3.
uration,

COMT Print
Out. Stop.

MTP  Shift
Working Storage.

SHIFT
Shift MT-2.

INT

Figure 4




WHR write

ErrC histary recard,

MASTER TAPE PROGRAM - 2

Flux

STMSH| Jritvaiize
{etr. Se t4;_,
= 0. REwW 2
Read plare of /5.
Fl 7
TFCIB) chec RCw, == C;f/,*
w h at boondar/
on I =2 I Corr.. CW
9, J, &
DSENT| 15 this WC'3W|
First [ plane? Wl-ié?'!
Yes[ Lo 3
Check RCw, I}PBD
what bevndary No 'I’ t_-th;"
8.5
an ‘::1 L f)lane
Current 3 Yes
Is
bovrdary
SENT C(;Yr‘r‘f
Compvte Sepntinalg] lorre :Clux_')
DSENT|c heek fewpFlux I @
151)4‘
what bavr-dary
. Cury. @)
anhn = P 1
J=1 1 C‘} o, i
WTSC3 write MKIR
[Semtinai andCQ) MakeCF
record on M.T, }chndtl'nt/\r
1 recerd.
y
ISTPL| Ser
pass For /;_*p‘a.ss..
/
STPL Il)'/f;lh'ge
b:9}f,n,‘,~7 of  |g—
rl’ane,
Sez¢ 4; ;= o,

INIT K

Initiai’ge

[———h-n

be?('hnln/ of

Colymn!
Set £/rst /ou'nq

Obtain

e8TL

Yes

all g /=.
If This Firge
pass?

| Yes

No

DOCF

Iss>2G7r

No

No

Are we [nside
A Fissionmale
Foeseion?

*Yes

DoF P

Compute

/:./

Is 3= 6 7

No

Yes

DOVP

Cormrprte

1"/
and accomulate V.,

NWFP Yes
Dies g=G P
No
C pute
—_’ omH. va\_‘
y
Save Plane

Couh ter,

Figure 5 (1)

29




MASTER TAPE PROGRAM - ¢

30
CKJIC | Is This |yas|lCompute
[ S=J COlumn.? CQ)
e 4.
No
CRZ Compete
r(f,)u‘k
‘
CKKR | Is znis Cempute
? 6)
k=K row C‘-'J:.K-
No )
cc3 Compute
c %k

ISPS | Save Is Jaz
iapa ctr Prc k{Yegl & s
up ErrC Covnter Flux )
Is ;=1 r bevndnry !
N
No §* [Ne
D IsJ-J
aes j= 7 a Yes
J : J!#-Hvx ‘
bounda,ryf
NQF B
) T s kla
DOeJ k:l 'P FY
Yesie i, Yes
boundary?
No ~ lNl
Doees k=K 7T is k= K
CLE P
baundary?
Nol‘ No T TYes ’
Is this tThe No
First Fo;n'tf
Yes i
Check I £4 w, ﬁ&
I‘S 4"/ FIUX,P FLUX
Ne Tare e L
Stﬂ"e e PI’;k vp
2eros jn ErrC ctr,
ErrC.
C 30 Comput @ v
Cmi. J, 0-
C 'E‘ ch(?f; te g —HL
Cl'eclf .?c::‘lna.l,
1 = r
Is this “;;I | Yes go(,;nputl
planre ! Tk
Ne
CorﬂPcat)e
Filse.

LPcL Lasz
piint on Columnp r

N

Doe s 4,
Charge F

No

Decrease plane
ard k cosnters

70
oBTL

Figure 5 (2)




MASTER TAPE PROGRAM - 2

31
CRWC | 15 this EDPLF| Aye No | 2PASS| sgt
first pass ¥ there ary coll second p ass.
Y:;s Yes‘ —
Raise sentina/ EnOPL| | no TSTGL s WTVP | Roduca \!
Qddress. ave = .
ErrC covnten Y:'s f,_f t:’" Does g- G 7T Write on tapel, B
irs
End of Plane D pass ? No
No\ Yes 1
Comp acre ne. s et WTEC write H on )
of Err Compul ¥ WTEC N ["’ref&-’e t o tare 1.
Wl't/‘l ho, o f JUMID. } ) E‘ C ;
SErr¢ QHowed, A write rrcC. I
Shouvld W € LM Writ€ Errc.
Wr,'-tt P Yes # Set CO’: count
- Yes| to zere
No Erd of plane?
BKTL | Jrcrease No
Colurmnm counl Sefﬂ
All"l =4J
End ofjlane?
No — —-
Piek vp plane LSTCL
Co ter,
I‘sjnnext t'.'fjlwﬂ'v’y'Y$ Set WTFP| RedvceF No GLTGP ,
. Ar=- O,
eI v Write on Tape? Is g>9' 7
~°||1 Yes
Does v GTGP!
2 " - ¢ .
A,/' | A v j.fetA‘,,... 4,
change ¥ End of meshl
Yesl Nol
oétain new ZERLS Shift 1-plare T+ the pext
du~,In:t:allze ’ oFf o t o -1 ,elahe. Set P‘&"-e &::I ?
A, coorter Ai=0. Ircrease ! ct v !
Ne
shist (pareor 2 ta| [T a
i=f plarne. Re ad rew Nol t
| Plave o f/ Trerease change ?
Plahe nUl‘hber_
Yes
‘CHGDII Obtain
B hew 4‘- & 4, ctr,

Figure 5 (3)




MASTER TAPE PROGRAM - 2

ENOMH

Wwerite Grovp
Source °n AM.T.

Yes Revwind Tape
Rewind Tu,’)e /. 4y
Is this |ase 7"'/’.?‘
Ne
PRTG Prr-nt 1id
number. \WEF an /ML
WRCK TSTVF
write Greup SweeplYe
on T r C heck Tolerance
g = G P e n Vr,
WRMm]| REW 2as NEWC D

Read cede for
M.T.-3 intye
memor)-

v
HSTMT]

] nitialize

R DHS.

h

HHR

write H
‘if}f’or)/ recon/.

v
RDHS

Read plane
o F M.,

WTHS Wrele

plane on M. T.

No

End of mesh©

yes

W rite End of
File on M.T

]ncrea.re 9 -

Figure 5 (4)

32




INTNC

RAREAG, WORD CounTS
0F PROGRWMS, XY

WORO
EO\Y

CowunY ©F
\NPLT,

InimiaL12E

MASTER TAPE PROGRAM - 3

’TFS Do we

HAME R Raycew
POWER GUESS?

NO

[Tmse ! {wmavize

MESH - SPACINGES

EO\T COOE
HISTORY RELOHRD

[WAMS] yR\TE
Fisson M.T. |-

FI

WTES | WRITE
oN M.

[WeEC ] wRITE
EMT CooFE
onN M. T.

A

WRITE EOIT

INOUT oN M.T
REW L

V\l

[wvop| WRWTE

oN M.T

ON

q
(WTMS | RriTe

MESH  SPALINGS

m.T

I

IPLL | WR\VTE

L's

1 - PLANES oF

NES

READ ROVLGH
TOWER GUESS
FROM a&.
REW §.

L

NFGT i 3TOP

FOR NEw FLUA
GUESS TRPE

[ENOMT]| SET
U GSST

STORVNGE

1LTPE| Do we

HANE A DUPLICHTE

™. 7, ¢

NOV
Vo we
wanlT [

33

JES

DUCLICRTE?

No{
PUNCH OUR
EMERGE N CY

emy) Coey
M.T. on b.

RESTRRT DECW

v

READ N
G . SOR.,

o M. T

Figure 6




ROUGH FISSION SOURCE GUESS

-

RPG |\ rviriacize R7  We/iTE
MESH SPACINGS z_ﬂgV ‘o~ 4.
AND 4,1, or-
vISIONE 1IN P . [
ConvarT co-
Convvan: ‘.sfg-o IMITIALIZE |ng
NAs. Ser up £FOR NEXT r"_"
PLANE ADDRESSES PLANE. MESNH
FINISHED P
}Yes
| RO |\weire o (8| Rew 4]
MNISTORY RECORD [
on 5. Ser ;/;vsr READ PLANE | o
<L oF 70 or v }
7 MIN - ’:"RoM £,

, N |

NORMALIZE 7%

RAl SeT vp |, Y Vi Reouce
PLANE OF £ . V" peAanveE To |
FISSIONABLE

1 | T AREA.

|R6 | mzan

PLANE OF V! 5
EXPAND TO J| ‘ w_l WRrRITE 'J
/M masw s/ze. ON 5. TNITIALIZE No
FOR NEXT PLANE,

i \ . ARE we
i 75 7r1S FINISHED ?

POINT INn (NO YES

| J 155/0NAB8
L REGION ?

Yes

r6B Form f,
V: Accumu -
LATE Zp V"

1

RAISE
COUNTER FO
NEXT POINT.

\

L Ne| Prawve yes

FINISHED P

Figure 7




35

VI. GROUP SOURCE PROGRAM

PURPOSE

The purpose of the TRIXY Group Source Program (GSP) is to prepare
certain data for use by the Group Sweep Program. These data consist of a file
of SExrrC and associated coefficients and a file of ¢ (flux) values over which
iteration is to be performed. In addition, the Group Source Program saves on
tape the results of all previous flux iterations so that they are readily available
either to the Editing Program (in case of convergence) or for a subsequent run
(in case of non-convergence). (See Figures 8 and 9. )
INPUT

To allow these purposes to be accomplished, the following information
is written on tape by previous programs: (See Figures 10, 11, and 12),
1. Tape A:

a. Files of ErrC, associated coefficients, and sentinels for each
group. The history (identification) record of each ErxC file
contains value of C (fraction of the fission spectrum occurring
in each group) used by the Grc;up Source Program in calculating
S (group source). It also contains other values which are trans-
ferred to the history records of the ¢ files for use by the

Group Sweep Program.




b. Files of H (scattering coefficients) for each group except the

last,
2. e B:
a. A file of iterated ¢ for the previous group (not applicable when
the Group Source Program is in group 1).
3. Tape E:
a. A file of & (fission source).
b. A file or files of ¢ guess. (These files are not present at the

start of the first run if a ¢ guess is made by the Group Source
Program).
NOTE: There are files of information present on the tapes other than
those enumerated above. However, these files are not used by the
Group Source Program.
OPERATION
The operation of the Group Source Program can be described by the
following chronological steps. It is assumed that each file written on tape
includes a history record.
1. (Not applicable to group 1). A plane of H for the previous group is
read from tape A. The corresponding plane of iterated ¢+ is read

from tape B. This latter plane is transferred to tape E (for ultimate
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use by the Fission Source Program), following the last file previously
written on tape E. Points of H are multiplied by corresponding points
of ¢ , and a plane of H¢ is written on tape C. This entire step is
repeated for all planes, and an end of file is written on tapes C and E.
Tapes B, C, and E are rewound.
The values of X pertinent to the group under consideration are obtained
from the ErrC history record on tape A and stored for future use.
A plane of H¢ is read from tape C. If a record of backward coefficients
is present, it is read from tape A. A record of sentinels is read from
tape A and transferred to tape D. These sentinels are also retained in
memory for future use. A plane of § is read from tape E and value of
S at each point in the plane is calculated from the formula

S =X8+ H¢
Appropriate short-cuts are taken in this calculation in case (a)
KL=20or 1, (b) 3 is not given, as for points outside the fissionable
region, or (c) H¢ is not present, as in the case of group 1.
A block of ErrC coefficients is read from tape A. Under control of the
sentinels, the ErrC coefficients are written on tape D so that each value
of E is immediately preceded by the corresponding value of S. The

records thus produced are known as SErrC records. At this point, if
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a ¢ guess for the current group is not present on tape E, the program
proceeds to step 5. If a ¢ guess is present, a test is made to see if
the current SErrC plane is completed. If it is not completed, step 4 is
repeated. If the plane is completed, the program proceeds to step 6.

S. A flux guess is made for each point in the current block according to
the formula

¢ = S/E.
A test is made to see if the plane is completed. If the plane is not
completed, step 4 is repeated; otherwise, the program proceeds to
step 6.

6. A test is made to see whether all planes are processed. If they are not
processed, the procedure is repeated from step 3. After all planes are
completed, an end of file is written on tapes B and D, and on tape E, if
a ¢ guess was made by the Group Source Program. Tapes B, C, and
D are rewound. The ¢ guess tape (tape Bif a ¢ guess was made,
tape E if it was given) is positioned to the beginning of the ¢ file over
which the Group Sweep Program is to iterate. The latter program is
read into memory and control is transferred to it.

FINAL RESULTS

After all groups are processed for a run, the information written on
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tapes B, C, and D by the Group Source Program is erased by either the Group

Sweep Program or the Fission Source Program. However, the pertinent data

is written on tape E for use by the Editing Program in either of two orders.

1. First run with ¢ guess not given:
a) d
b) ¢ guess for group 1 written by G.S.P. during group 1
c) Iterated ¢ for group 1 written by G.S.P. during group 2
d) ¢ guess for group 2 written by G.S.P. during group 2
e) Iterated ¢ for group 2 written by G.S.P. during group 3
f) ¢ guess for group 3 written by G.S.P. during group 3
g) Iterated ¢ for group 3 written subsequently by Fission

Source Program

2, First run with ¢ guess given, and all subsequent runs:
a) s
b) f (Absent during first run)
c) ¢ guess for group 1
d) ¢ guess for group 2
e) ¢ guess for group 3
f) Iterated ¢ for group 1 written by G.S.P. during group 2
g) Iterated ¢ for group 2 written by G.S.P. during group 3
h) Iterated ¢ for group 3 written subsequently by Fission

Source Program
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VII. GROUP SWEEP PROGRAM *

The TRIXY Group Sweep Program improves the fluxes of each energy
group (g) by applying the "accelerated Liebmann technique." The flux
estimates are given at mesh points i, j, k and are improved as follows. Each

(3)

point along a line in the X (or K) direction (i, j constant) is improved in
successive order from k=1 to k=K; this process is called a "line sweep." In
a given plane (i constant), the line sweeps are made in successive order from
j=1 to j=], and this process is referred to as a "plane sweep." Similarly, a
"mesh sweep" is defined as the process of making plane sweeps in successive
order from i=1 to i=I. In theory, a group iteration consists of as many
sweeps as are necessary to satisfy the following predetermined condition:

(t) g
€ <%y

’ (VII 1)
where Sg is the primary convergence criterion for the fluxes. However, two
other means for terminating the group iteration are used:

6((? < C;% of 5(5) (VII 2)

where C 1% is the percentage of initial total improvement that serves as a
secondary convergence criterion, and
t >t ,
Z Ymax (VII 3)

where toax’ the upper limit on the number of sweeps allowable, is the

* Group Sweep Flow Charts (Figure 13)
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" . . 1] s . . . . g(t’ l)
tertiary "convergence criterion." For the point iteration to improve *i ik
the following fluxes at the six neighboring points are used: ¢ lg-('i) i K
. &) &) g(t-1) | g(t-1) 2 8(t=1)
Pk Cunikr TLpk Tipnk 29 T e After cach

point iteration, the improved value is used for the remainder of the mesh
sweep. The "Liebmann Acceleration Factor"” used in the point iteration
equation is constant throughout a group iteration.

An additional factor that must be considered is the neutron balance at
the end of each mesh sweep. It is taken into account by a renormalization

t-1 L .
factor, Rg( ), Moreover, the flux change between successive iterations,

(® M @

e(11) 1’ I’

, is calculated at each mesh point, and the neutron leakage, L
etc., is computed for each mesh point on a boundary plane.
ASSUMPTIONS

The Group Sweep Program is stored on a master tape, read into

memory, and given control by the Group Source Program. The following

quantities are available in a block of core storage (see "Glossary of Symbols"):

Location (Decimal) Decrement Tag Address
29 a (in floating point form)
30 g 0 G
31 gi C RCW
32 -- 0 r
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Location {Decimal) Decrement Tag Address
33 -- 0 T
34 -- 0 K'
35 -- 0 I
36 -- 0 J
37 -- 0 K
38 tape A 0 tape B
39 tape C 0 tape D
40 tape E 0 flux guess tape
41 run number 0 tape F
42 0 4 1 (HT] 1,4)
Tapes are supplied as follows:
1. Tape A: master tape (positioned to read Group Source Calculation
Routine).
2. Tape B: available for working storage (rewound) or the flux guess tape
(see 5. below).
3. Tape C: available for working storage (rewound).

4, Tape D: coefficient tape containing the following file (rewound):




5.

Record Number

0

N
N+1

N+2

53

Contents
History record

coefficients. !

"y (1)
Plane (J'K' values) of Ci-l,j,k

Word count (in decrement); ]J' (or 2J') sentinels;

d?

i, -1,k coefficients

K' values of
Column count (in decrement) and word count

(in address);
(1) (2) 3 . (1)
T3,k Ti5-1,k S k-1 BTy

r( 2) C(.3) .

i,k Ci .k for an integral number of columns

Successive records of

3 until all values for
plane i have been

recorded
Record number 2 for plane i+l

Repeat of record number 3 for the i+l plane

This pattern 1s repeated until all I' planes have been recorded.

The last record is followed by an end of file gap.

Flux guess tape: tape E or B depending on whether or not a flux guess

is available from a previous problem, positioned to the file containing

the following:

1. . . .
This record is not present if plane i=1 is a zero flux plane.
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Record Number Contents
0 History record
1 Plane (JK vaiues) of flux estimates for plane i=ll
2 Successive records of

i-planes until all
. the flux guess have
N been recorded
In general, N=I'. However, if either planes i=1 or i=I are
non zero flux planes, then N=I.
6. Tape F: available for working storage (rewound).

PROGRAMMING METHOD

Point Iteration

For the iteration at the point i, j, k, three coefficients are available

from previous point iterations. (Boundary points are exceptions and are

oD

discussed later.) The coefficient C' .
i-1,j,k

is held in memory from an

iteration in the previous plane. C(iZ)j- Lk is held in memory from an itera-

tion in the previous column (a "column" is a line of mesh points along the

3
X( ) direction). C(is)j k-1 is retained from the previous point iteration.

During a plane sweep of the group iteration, fluxes for the planes

i-1, i, and i+l are held in memory; this requires 3JK words. Values of

| G ‘s . . .
This record is not present if plane i=1 is a zero flux plane.
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C(.z)

(1)
c i,j-1,k

i-1,3,k held in memory require JK words, while retention of

requires K additional words. Sentinels that are described below require
J words if K < 36 or 2] words if K > 36.

Sources and Coefficients

Sources and coefficients are read into their reserved memory locations
from tape D, one record at a time. Each record of sources and coefficients
contains values of "SErrC" that have been calculated prior to the group iter-

ation. For each mesh point, the record contains either the set of two values,

@

E i ’ ’ E 1 . . ) . . ’
Si, i,k and LK or the set of five values Si, LK LK Tk rl’ ik
and C§3§ X' The sentinels are used to indicate which of these conditions holds.

If the sentinel bit for a given k is "0", S and E are given; if the bit is "1"

the set of five values is supplied . The sources and coefficients are stored in

(1) (2)

mesh sweep order; the three "backward” coefficients, T i, K T LK

and Cf: k-1 are stored at the beginning of each "column™ of SExrrC information.
After the Group Sweep Routine and the quantities mentioned in the preceding
paragraph have been stored, the memory space available determines the

number of words in each SErrC record for a particular case, If possible,

the record contains the sources and coefficients for an entire plane; if not,

the record contains SErrC information for an integral number of columns. 1

1 .
Each record contains a word count and a column count,
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Boundary Conditions

Boundary planes i=1, j=1, and k=1 are exceptions to the procedure

W D g @

described above, since the coefficients, i-1,j, % Ci,j-1,k i, j, k-1

are not available from previous points. This problem is resolved by calculat-
ing the missing coefficients prior to the group iteration and storing them on

tape D. The first record after the history record on tape D is a plane of

C(il-)l ik values; however, if i=1 is a zero current boundary, then the plane
of C(il-)l i k values is set to zero by the Group Sweep Routine. There is also a

(2)

column of Ci,j-l,k

coefficients and the sentinels as a record preceding the

&9

SErrC information for each plane. The i, k-1

(1) (2
Tk 39 T ke

coefficient is supplied with
as the first set of coefficients for each column in the
SErrC record(s) for a plane.

Iterations are skipped for mesh points in a specified flux boundary
plane, Thus, if plane i=1 is a flux plane, flux iteration begins on plane
i=2. The first plane of flux guesses supplied is ¢ = ¢ , and

i-lyjnk l,jrk
C(.l)

i g €te. This problem of logic

the plane of "backward" coefficients is i, j

is handled by examining the boundary conditions (as described in the Reactor
Control Word) at the beginning of a given group sweep and presetting several
forks throughout the routine (see "Flow Diagram"” for a detailed description of

this procedure).
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Note that for any current plane, the iteration equation contains fluxes
for points that are outside the mesh. To save space, the memory locations for
these fluxes are not carried as zeros. Instead, certain instructions used in
computing the flux iteration equation are changed to "no operation” instructions
and then are restored to their original form,

Use of Tapes

For the first mesh sweep, flux estimates are read from tape B (or tape
E) and are written on tape C one plane at a time. At the end of the first sweep,
the tape designations are interchanged as follows: the flux guess tape (tape B
or tape E) is designated as tape F, the tape saved for the Repeat and Restart
Procedures (see "Repeat and Restart Procedures"), tape C is designated
tape B; and tape F is designated as tape C. During the second mesh sweep,
and for all succeeding sweeps, fluxes are read from the tape designated as B.
After the second sweep, the tape designations are interchanged as follows:
tape C is designated as tape B; tape B is designated as tape F; and the original
tape B is designated as tape C. After the first sweep, the flux guess tape is
available for restart procedures. After the second sweep, nothing is written
on the flux guess tape. Consequently, if tape E is the flux guess tape, it is
positioned at the end of the file of flux guess planes and is not rewound or used

for writing. After the third sweep, and for all succeeding sweeps, the tape
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designations are interchanged cyclically; that is, the tape just read becomes
the restart tape, the tape just written becomes the tape to read, and the tape
previously saved for restart is now available for writing. The use of relative
tape designations permits this procedure. The converged flux planes always
appear on the tape designated as tape B. The flux planes are written on the
tape designated tape C, but when convergence is reached, tape B and tape C
designations are interchanged

Procedure After Convergence

The group number (gi) of the flux estimates to be improved is supplied
in the history records of tapes D and flux guess tape and in a memory location
(see "Programming Conventions'). This group number is rewritten on the
history record of tape B to indicate the group number of the converged fluxes
contained on the tape. After convergence, the group number (gp ) stored in
memory is compared with G, which is also stored in memory. If gp < G,
gp is increased by one (so that gp = gi + 1), and the Group Source Program
is read into memory. If gp = G, the run number is increased by one, and
the Fission Source Program is read into memory. In either case, tapes B, C,
D, and F are rewound and control is transferred to the beginning of the program

read into storage.
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Storage Allocations
At the beginning of the Group Sweep Program the following list of
addresses is computed from control data:
Master List of Initial Addresses
Location Address Description
ML MS Sentinels
ML+1 MS+]' + 1 = (MS)
1 2
or Ci 1k column
MS+2]" + 1 =(MS)l i
: - (1)
ML+2 (MS)l + K'+1 = (MS)2 Ci—l,j,k plane
ML+3 (MS)2 + JK +1 = (MS)3 BLOCK 1 of flux
ML+4 (MS)3 + JK+1 = (MS)4 BLOCK 2 of flux
ML+5 (MS) 4 +JK +1 = (MS)5 BLOCK 3 of flux
ML+6 (MS)5 + JK = (MS) 6 SErrC

Here "MS" is the address of the first word of memory available for
storage. (The Group Sweep Routine, associated subroutines, temporary
storage, and control data are stored in the lower part of memory and MS is the
location of the first word after this block.)

The maximum number of SErrC that can be retained in memory at one
time by the Group Sweep Routine can be computed by the following formula:

= - * ) 4
Neprrc = MMachine - MS + 5 + J* + K' + 4]K), (VII 4)
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where N is the number of words of core storage :

Machine
in the machine, J* = J' if K < 36, or J* = 2J' if K > 36.

This formula is used in the master tape routine to determine the maximum
number of ErrC columns that can be written in one record. If the Group Sweep
Routine is reassembled, the absolute location for MS may change. In this case,
the constant value of MS used in the master tape routine also must be changed.

Since storage locations are assigned within the program, increased
memory capacity is utilized without changes in programming. The limits
imposed on input quantities I, J, and K control storage allocations.

Tape Subroutines

All reading or writing on tapes B, C, D, E, or F is done with a tape
read-write subroutine. When writing, the subroutine computes a complemented
logical check sum and stores it as the last word of the record, but the record
is not backspaced after writing to test the check sum. However, when reading,
the check sum is tested as well as the tape check indicator, and if either test
fails the subroutine returns to the error return. If an end of file is encountered,
return is made to the error return.
The file identification records of programs on the master tape are read .
by means of the Read File ldentification Subroutine. This subroutine reads the

file identification, the first word of the program history record, and compares
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it with the file identification given in the calling sequence. If the file identi-

fication checks, the subroutine reads the next record (the program) into

temporary storage to check the check sum and the status of the tape check
indicator. If these tests are all right, the master tape is backspaced one
record, the Read Program Record Routine (RPR) is read into 0 through 21
(decimal), and the subroutine transfers control to the RPR subroutine (see below).
If the file identification does not check, the subroutine positions the master
tape to the beginning of the next file, checking to be certain that the end of the
master tape has not been reached, and reads the next file identification. If

the proper file is not found, this process continues to the end of the master
tape which is marked by a double end of file. The tape is then rewound and

the search is repeated. If the correct file cannot be found after the second
pass, the subroutine prints the error indication instructions, calls for the
extra master tape, and stops. The program is prepared to repeat the entire
search when the start button is pressed. If either the check sum or tape check
test fails, the subroutine repeats reading the record once before giving the
error indication as above. This procedure for reading the file identification

is an attempt to assure that the proper program is found and read into memory,
thereby avoiding a stop in the operation of TRIXY.

The RPR subroutine is a tape read routine that reads the program into
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core storage, beginning at location (43)1 o and transfers control to (48)1 0 The
routine reads the record twice before giving the error stop at (42)10. This
routine must be relocated to 0 through 21 (decims " is used.

Entering New Data

During the operation of the Group Sweep Program it may be desirable
to enter a new Liebmann acceleration factor (& ). At the beginning of a mesh
sweep, it is possible to load decimal data from the card reader by putting the
deck for the data load program MDL9C and decimal data in the card reader.
If the card reader is readied and sense switch 4 depressed, the Group Sweep
Program loads the cards. MDL9C is read into upper memory by a special load
routine (MBILD)*and destroyed later by reading in flux planes. If an error is
found in the data, a comment is printed and the program stops at (42) 10° If an
end of file card is encountered, the program stops at (42) 10° If the normal end
of record punch is given, return is made to the Group Sweep Program. The
Group Sweep Program prints instructions and stops at (42)10 to allow these
instructions to be followed.

Itermediate Printing

The Group Sweep Program uses the TRIXY Print Subroutine (PR) to

print certain information during a group iteration.

*MBILD is loaded into locations 0 - 24 and does not destroy the control
words stored in 29 - 42,
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At the beginning of the first mesh sweep the following information is printed:

(1)
(2)
(3)
(4)
(5)
(6)

Run and Group Number
Convergence Code and Sweep Number
Liebmann Acceleration Factor ( €)

6 g (primary convergence criterion)
C 1 (secondary convergence criterion)

tax (tertiary convergence criterion)

At the end of each mesh sweep, the sweep number (t) is compared with a print

sweep counter. The print sweep regulator (Cz) is stored in this counter on the

first sweep, and C2 is added to the counter each time it is equal to the sweep

number. If the sweep number is greater than or equal to the print sweep

counter and if sense switch 3 is depressed, the following quantities are printed:

(1)
(2)
(3)
(4)
()
(6)

Run and Group numbers

Convergence Code and Sweep Numbers
Liebmann Acceleration factor ( «)
Flux Change (€ ¢t)

Error ratio ( e; / €

t
Cl% of e¢

When convergence is reached this information is printed regardless of the

setting of sense switch 3.
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Repeat Procedure

Since the three tapes used for reading and writing flux planes are
interchanged cyclically between mesh sweeps (see "Use of Tapes'), during
any sweep (t) the flux planes from the previous sweep (t-1) are available,
However, there are no flux planes available from the previous sweep when t=1,
and the repeat procedure described below is not applicable during the first
sweep. Also, an exception must be made when t=2, If the flux guess is supplied
on tape E, during the second sweep tape E is the tape theoretically available for
restart. Tape E would have to be rewound to use it again but the Group Source
Program assumes that tape E is not rewound. The special procedure followed
when t=1 or t=2 (and the flux guess tape is tape E) is described later.

If an error is encountered in reading flux plancs during a sweep, the
record is reread. If the error occurs again, the program transfers to the
Repeat Procedure. The Repeat Procedure tests the sweep counter. If t#1 and
t£2 (or if when t=2 the flux guess tape was tape B), the Repeat Procedure prints
that repeat and restart procedures are available, prints instructions, and stops.
When the start button is pressed, the routine transfers to Prepare Restart
Procedure (PRP). If sense switch 5 is not down, PRP returns control to the
Repeat Procedure. At this point, one is subtracted from the sweep counter,

Rt-D )

is stored in place of R'’, the designations of tape F (which contains the
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flux planes for sweep t-1) and tape B are interchanged, tapes B, C, D, and F
are rewound, and control is transferred to the beginning of the mesh sweep. In
other words, if during sweep t' an error is encountered in reading from tape B,
the Repeat Procedure begins the iteration on sweep t' - 1. Since all conditions
for the iteration on sweep t' - 1 have been restored, using the Repeat Procedure
produces no change in the results of a mesh sweep.

NOTE: If the error in reading flux planes on sweep t' occurs a second
time, it would be desirable to remove TRIXY from the machine. (Some mal-
function of the machine with regard to tape reading or writing is indicated, and
this error prevents TRIXY from continuing). In this case, when the stop occurs
which signifies that a repeat procediire is necessary, sens2 switch S5 may be
depressed before the start buston is pressed. As described above, a transfer
to Prepare Restart Procedure (PRP) is executed (see below). The Repeat
Procedure is designed to compensate for a single isolated tape error, while
the Restart Procedure is used in event of a persistent error.

If t=1 or t=2 and the flux guess tape is tape E, the Repeat Procedure
prints that repeat and restart procedures are not available and stops at the
special location to indicate error.

Prepare Restart Procedure

In addition to the Repeat Procedure described above 2 method is
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provided for interrupting TRIXY in the middle of the Group Sweep Program,
removing TRIXY from the machine, and restarting the program after the
interruption. The Restart Procedure is designed for either voluntary inter-
ruption, (e.g., when the machine is requested for the operation of other pro-
grams) or mandatory interruption (in the event of a persistent machine error
that demands correction). At the beginning and the end of a mesh sweep, the
Group Sweep Program transfers to the PRP subroutine. If sense switch 5 is
up, PRP immediately returns control to the program. If sense switch 5 is down,
the routine checks the sweep counter. If t=1 or t=2 and the flux guess tape is
tape E, the routine returns control to the main program.

If t#1 and t#2 (or if t=2 and the flux guess tape is tape B), PRP
prints instructions and prepares the restart procedure. The designations of
tapes B and F are interchanged, and the flux guess tape is designated as tape B.
The subroutine tests to see if tape A is designated as logical tape 1 or 3. If
tape A is logical tape 1, PRP does not modify the tape designations, as tape A
may be loaded using the load tape button. If tape A is not logical tape 1 but
logical tape 3, PRP sets tape A to logical tape 1. The subroutine finds the
tape formerly designated as logical tape 1 and sets this tape to logical tape 3,
thus preventing two tapes from being designated as logical tape 1. PRP punches

out the contents of locations 30 through 42 and stops at a special location to
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indicate that TRIXY may be removed from the machine.

To restart TRIXY only the following need be done-

(1) The tapes must be replaced exactly as they were. If this is the first
time TRIXY has been restarted, the master tape (formerly logical
tape 3) must be set to tape 1, and the tape that was 1 must be set to
tape 3.

(2) The card punched out by PRP, followed by the deck for the data load
routine (MDL9C) and a data card giving the proper Liebmann factor
(2 ), must be placed in the card reader.

(3) Sense switch 4 must be depressed and the other sense switches set as
before.

(4) The load tape button must be pressed.

(More detailed instructions for restarting TRIXY are given in the "TRIXY

Operating Manual ", Appendix E. )

When the load tape button is pressed, the self-load loop on the master
tape is read into memory. The data contained on the card punched out by PRP
is read into memory locations 30 through 42, thereby re storing the quantities
that various TRIXY routines assume are in memory. The Group Source Pro-
gram is read into memory, and a sense light 1s turned on to indicate to the
Group Source Program that is is a restart. Control is transferred to the Group

Source Program which places tape E in the required position. (If a flux guess




68

was available from a previous problem, tape E will be positioned as if the
flux guess planes had been read by the Group Sweep Program.) The Group
Source Program reads the Group Sweep Program into memory and transfers
control to the Group Sweep Program. At this point, all the conditions of core
storage, tape positions, and control at the time TRIXY was interrupted have
been duplicated, except that the Liebmann factor ( «) is not available. Con-
sequently, € must be read into memory by the Group Sweep Program. (See
instructions in (2) and (3) above.)

If TRIXY was interrupted in the middle of sweep t’', the Restart
Procedure starts the iteration on sweep t' - 1, There may be a slight difference
in the results on sweep t' after TRIXY has been restarted, because the
renormalization factor (R (t) ) is set equal to one by the Group Sweep Routine.
However, the effect of this change is negligible, and all tests of the restart
procedure indicate that virtually no change in final results is noticable after

a restart.
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EQUATIONS
1. Point Iteration Equation:
»O ROV g €D
1,],k - R ) 1 i, k
« (1) ® ct? (t)
+ = S 4
B ik [ L3k "Lk FnL kT CiLe Lk
3) (t) (t-1) () (t-1)
+ Cisj:k-l ¥ I)J’k'l+R Cl;],k l+l _] k
(2)  t-1) cd (1)
VII 5
+* Gk PLLkTCLhk Thjker) | (VILS)
where d>( )J X is the improved flux calculated from the flux estimate
¢(t ]l)k’ and <« is the Liebmann Acceleration Factor.
o (t-1),1 6
2. Renormalization factor (R ): (VII 6)
L ], K L J K
rECD : S Ly ] E 1)
Lk PR\ B Sk bR BB
where the neutron leakage from the mesh is
L(t-l) = L(l) + L(l) + L(Z) + L(Z) + L(3) + L(3) . (VIL 7)
B 1 I 1 ] 1
For specified current condition
K
w _ L LD
L =2 Cojx “Ljk (VI 8)
i=l, k=1
L K
(1) ct) (t-1)
Ly = > o 1 etc. (VII 9)
=TS “Lix Lik
1RO,




For specified flux condition

J, K
(1) Z (1) (t-1) . (t-1)
L = C . (p . = P . ’
ik
! j=1, k=1 Lk 2.),k L
J, K

j=1, k=1

3. Neutron conductance coefficients (C):

(1 _ (1 (1)
a) Ci,j,k = ri,j,k + T k-1

(2) (2) (2)
b) Ci,j,k ri,j,k + ri,j,k—l'

4, Neutron depletion coefficient (B):
(1) (2) (3) (1)
= +
Bk = Bkt Skt Skt Cuik t Cicnik
(2) (3)
+ €Lkt Cik1
5. Flux Change ( € (:5)):
L] K 2
(t) ( t t-1
el => .., - P .
¢ ELFLker\ BbK bk
6. Error Ratio:

P ()

where 02 is the frequency print regulator,

(1) (1) (t-1) (t-1)
Lp'= 2> Lk ("b 1,5k "’I,j,k>' ete.
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(VII 10)

(VII 11)

(VII 12)

(VII 13)

(VII 14)

(VII 15)

(VII 16)
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Convergence criterion:

a)

b)

Primary

e((;) < & (VIL 1)
where § (i is predetermined convergence criterion.

Secondary

e(;’ < ¢,% of e(j)), (VII 2)

where C 1 is predetermined percentage (expressed as a decimal).

Tertiary

t >t ) (VII 3)
- max

where tma.x is the upper limit on the number of allowable sweeps.
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VIII. FISSION SOURCE PROGRAM

DESCRIPTION OF PROGRAM

The TRIXY Fission Source Program computes a new fission source by
an iterative procedure . If the fission source has not converged, tape E contain-
ing the iterated fission source and the flux iterations from the last run are
prepared and turned over to the Group Source program, unless it is decided to
stop the fission source iterations.

After tape E has been prepared, the program prints out several lines of
information which include the criticality, maximum delta 3 and its location
within the mesh., the total fission source error, and the value of & used for the
next iteration. Convergence or non-convergence is indicated. The program
stops, and the operator can go directly to the Edit program if instructed,

The Fission Source Program copies the iterated fluxes for group G oate
the tape containing the iterated fluxes for the previous groups and the fission

source iteration from the last run. Using F ig' from the master tape and the

vk

iterated (Pigj X from the last run, the following values are computed and
written on a working tape
g _ g8 g il
gi,j,k i,k ik ( &
g** (g-1)**
3° i,k for the next higher group are computed, and § '~ K from the
1, ), 1L, 1

*Fission Source Flow Charts ( Figure 15)
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previous run are read into the memory and added to these results, The sum is

x

. G
written on tape and the process repeated until the sum § has been formed.

1L},

For each group, the program calculates

F
_ g**
£ = 3%/ Vp (VIII 2)
and the sum
G
f=> & (VI 3)
g=g’
L . . (r-1)
When all groups are finished, the normalized fission source | % i,k )
* % .
for the last run and the unnormalized fission source < gi i k) for the present
run are read into memory. The normalized source is computed:
. - * ok . A
LA Lot R (8977 . D (VIII 4)
ij,k i, j, k i,j. k i,j,k
f

The value for w« is read in from the card reader. As the new § is computed,
the maximum delta 3 is found, the total fission source error is accumulated,
and the convergence is checked. The new 3 is written on the new tape E, and
the iterated fluxes from the previous run are transferred to this tape. The

program prints the information mentioned earlier and stops. {See Figure 14),




END OF RUN 1 NOT CONVERGED
TAPE 2 IS THE NEW TAPE E.

DEPRESS SWITCH 6 IF EDIT IS DESIRED
PUSH START BUTTON TO CONTINUE

CRITICALITY 141186704
TOTAL SOURCE ERROR 112146346
MAX DELTA S DURING RUN 134494965

PLANE 3¢ COLUMN 2e POINT 2

OMEGA 1.0000000

Example of Printing by
FISSION SOURCE PROGRAM

Figure 14
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IX. EDIT PROGRAM

PURPOSE
The Edit Program selects, sorts, and, where necessary, computes
requested output. The following equations are used:

Power density at point i, j, k

Pk = P/ Vigxe (%
Power integral for column i, j
F
3 =X g .
i,j 2 i,j k (X 2)
F
=k .
min
Power density for column i, j
F
max "
- g .
P i, ik (X 3)
k=k__.
min

Flux integral for composition region J.n

g I, J, K g 1
¥ = E '
2n PR — ") i’ j.v k - vi'ap- > j"m: k-n 82 ) J?. .
i,j, k=1 2, m,n=0 n’ 7i-2,j-m, k-n

(IX 4)

*¥Edit Flow Charts {Figure 18)
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s =1if 8 =4 (IX 5)
n i,j, k

<

(IX 6)

i,j, k

>

, =0 iff # 2
2 L n
n 1i,j,k

Average flux for composition region 2 n is

- ¢ [LLK 1
¢y = @ 2 2 Vion i -
“n 'O'n i,j, k=1 k, m,n=0 i-1,j-m, k-n
8 ] : (IX 7)

’

n i-%,j~m,k-n
Output is divided into seven categories. (See Figure 16).

Data 1: P, . K for each point of column i, j, in order of increasing k,

s

followed by 51 i and Pi i

Data 2: 3 for each column of plane i, in order of increasing j.

L]

Data 3: P, . for each column of plane i, in order of increasing j.

1,

Data 4: Number of fissions per source neutron (fg) for all groups,
followed by the total number of fission per source neutron.
Data 5: & Jlg for group g for each composition, in order of increasing
n

index number {
n

Data 6: Eﬁg for group g for each composition, in order of increasing

n
index number 2
n
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g

Data 7: Flux, ¢i i, k for group g, for each point of column i, j, in

order of increasing k.
The general flow of the Edit Program is as follows. A plane of Si ik

values are read from tapes E and A respectively.

"

values and a plane of Vi’ ik
Data 1, 2, and 3 are found for a column. Data 1 are written on tape B, Data 2
on tape C, and Data 3 on tape D, When the above procedure has been repeated
for all columns and for all planes, the information on tapes C and D is trans-
ferred to tape B. Data 4 are then transferred from tape E to tape B. Mesh
spacings and material indices for a plane are read from tape A, and the
corresponding values of flux are read from tape E. The computation of ¢ Zg
and of :f)? is begun, and Data 7 are found for one column at a time and ?
written on t:pe D. When Data 5 are completed they are written on tape B, and
Data 6 are written on tape C. Data 5, 6, 7 are found for the remaining groups,
and the information on tape C and D is transferred to tape B. The information
on tape B is read, converted to BCD, and written on tape 10. Unrequested

data is not-computed, and when no sorting is necessary data are written directly
on tape B. Each section of output has a two line heading containing the data

type (q) , the plane (i), the column (j), the group (g), the run (r), the

problem number and the cross section data file number.

The output routine GL OUT2 (SHARE distribution number 84) is used.
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It has been modified to set up a 72 character line and to use the SHARE standard
printer board number 2, The output routine writes numbers in the format
-YY XXXXXXXX. The decimal point is assumed to be to the left of the man-
tissa. Positive signs are indicated by blanks, and leading zeros in the charact-
eristic are not printed. If the mantissa is zero, no characteristic is printed.
RE-EDIT

If the master tapes A and E are saved, a re-edit for information not
requested during the edit may be performed.

Operating instructions:

Load and ready tape A on unit 1.
Load and ready tape E on unit S.
Load and ready working tapes 2, 3, and 4.
Set up output tape 10.
Place deck in read hopper containing
RE-EDIT DECK (6 cards)
Edit Input Request cards
Do not put blank cards on the back of the deck.

CLEAR - LOAD CARDS,
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Error stops:

(04631)8 Illegal double punch on input cards. Correct card and
start over,
(1 1646)8 Tape error in reading history of edit code. Depress

START to try again,
(04563)8 ERROR IN EDIT CODE printed on-line. Depress START
to try again.
EDIT REQUEST
There are seven different items of output which may be requested.
These items are combinations of the following data, where the output data
are given in mesh sweep order,
Data 1: for all i planes.
Power density (Pi, i, k) for each point, followed by the power

integral ( 31 j) and the power density (Pi j) of the column,

Data 1a: for selected columns.
Same as Data 1.
Data 2: for all i planes.
Power integral (8 i, j) for every column,

Data 3: for all i planes.

Power density for every column,




Lata 4;

Data 5:

Data 6:

Data 7:

Data 7a:
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Number of fissions per source neutron (fg), for all groups followed

by the total number of fissions per source neutron.

for all groups.

Flux integral ( f/ [5 ) for each composition, in order of

increasing | n

for all groups.

Average flux for each composition in order of increasing !
n

n

for group g for all i planes.

. . 8 .
Flux (¢ i k) for each point.

for group g for selected columns.

Same as data 7.

'

The following table indicates which data are included unde. the various

items of output. Improper combinations of items are also indicated.

Item

Al
A2

A3
A4
A(4+g)
B(i, j)
Cpl: )

DATA Excludes Items
1 1Al2 | 3] 4 6 | 7 |7ala1 |a2| A3|a4 | A(a)B |G,
X x| x X x|

x| x X X

X
X
X X
X X| X
X X

Figure 16
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Requests for items Al through A(4+g) are submitted in the form of an
octal word. WORD ll . WORD 1 is first represented as a binary number by
placing a one in the box under each requested item and a zero in the box under
each item not needed. All the boxes must be filled regardless of the number of
groups in the problem, Each set of three binary digits represents one octal as

shown below.

First 3 binary digits Subsequent octal digits
000 = +0 0
001 = +1 1
010 = +2 2
011 =+3 3
100 = -0 4
101 = -1 S
110 = -2 6
111 =-3 7

If none of the items EAl through A(4+g7_] is requested, +000000000000 must be
submitted for WORD 1.,
If item Cg(i, j) is requested, the group to which the request applies

must be submitted in the form of an octal word, WORD II. WORD 11, like WORD 1.

1'See Edit Input sheet
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is first represented as a binary number and then converted to octal. If item
Cg(i. j) is not requested. +000000000000 must be submitted for WORD II.

Item B(i, j) is requested by specifying the plane and columns for which
the data are desired. Input data consist of sets of three consecutive words
(i,j',j"). Each set selects all the columns in plane i between columns j' and
j" inclusive. If only one column is desired, j" =j' must still be specified. If
two or more sets are desired for a single plane, the sets must be listed in order
of increasing j and may not overlap. Sets must be listed in order of increasing
plane i. The last set must be followed by a zero. If item B(i, j) is not request-
ed, a zero must be supplied as input,

Item Cg(i, j) is requested in the same manner as item B(i, j). The sets
of (i,j',j") follow the zero after the B(i,j) sets. The last set must be followed
by a zero. If item Cg(i, j) is not requested, a zero must be supplied as input.
For example, if neither item B(i, j) nor item Cg(i,j) is reguested, the third
edit request input card contains (.3252,0,0,). If the selected columns for fluxes
under item Cg(i, j) arc the same as those selected under item B(i, j), a onc may
be put in the box under SEN in WORD II, and a zero substituted for the sets of

(i, j",j")'s for item Cg(i, j).




e

xam e ot DI PROGRAM OUTRUT

TRIXY -
DATA 1 PLANE 1 COLUMN 1 GROUP RUN 1
PROBLEM NUMBEK v ZROSS SECTION DATA tILE

K POWER LLOSETY

1 0060000V

2 0000QuULY

3 00000000
POWER INTEGRAL 00000000 POWER DENSITY
DATA 1 PLANC 1 COLUMN 2 GROUP RUN 1
PROBLEM NUMBER 10 CROSS SECTION DATA fFILE

K POWER DENSITY

1 28726732

2 23390915

3 11649406
POWER INTEGRAL 3 20427648 POWER DENSITY
DATA 1 PLANE 1 COLUMN 3 GROUP RUN 1
PROBLEM NUMBER 10 CROSS SECTION DATA FILE

K POWER DENSITY

1 1 16321599

2 1 13479241

3 1 10534715
POWER INTEGRAL 4 12612843 POWER DENSITY
DATA 1 PLANE 2 COLUMN 1 GROUP RUN 1
PROBLEM NUMBER 10 CROSS SECTION DATA FILE

K POWER DENSITY

1 28726732

2 22390912

3 11649405
POWER INTEGRAL 3 20427647 POWER DENSITY
DATA 1 PLANE 2 COLUMN 2 GROUP RUN 1
PROBLEM NUMBER 10 CROSS SECTION DATA FILE

K POWER DENSITY

1 43367021

2 35583599

3 22139617
POWER INTEGRAL 4 22423051 POWER DENSITY
DATA 1 PLANE 3 COLUMN 3 GROUP RUN 1
PROBLEM NUMBER 10 CROSS SECTION DATA FILE

K POWER DENSITY

1 1 16299149

2 1 13569056

3 1 10191957
POWER INTEGRAL 4 62846738 POWER DENSITY
ODATA & PLANE COL UMN GIkOUP RUN 1
PROBLEM NUMBER 10 (ROLS SECTION DATA FILE

G NO FISSTun:, PER SOURCE NEUITRON

0000VOVY
133835234
22139113
Hoh 144347

T =

100

NUMBER 1

0000000Q0

NUMBER 1

21789491

NUMBER 1

1 13453699

NUMBER 1

21789490

NUMBER 1

34168459

NUMBER 1

1 13407304

NUMBER 1

Figure 17 (1)




EDIT PROGRAM OUTPUT (con't, )

CATA 2 PLANE COLUMN GROULP
PROALEM NUMBER 10 CROSS SECTION
INDEX FLUX INTEGRAL
1 6 23154806
1001 6 11387804
1002 4 45632656
DATA 5 PLANE COLUMN GROUP
PROBLEM NUMBER 10 CROSS SECTION
INDEX FLUX INTEGRAL
1 6 17502494
1001 5 93046648
1cee 4 32566869
DATA £ PLANE COLUMN GROUP
PROBLEM NUMBER 10 CROSS SECTION
INDEX FLUX INTEGRAL
1 5 42182665
1001 5 31505944
1002 3 11430565
DATA 6 PLANE COLUMN GROUP
PROBLEM NUMBER 10 CROSS SECTION
INDEX AVERAGE FLUX
1 1 88208790
1001 1 30987223
1002 1 45632656
DATA 6 PLANE COLUMN GROUP
PROBLEM NUMBER 10 CROSS SECTION
INDEX AVERAGE FLUX
1 1 66676165
1001 1 25318815
1002 1 32566869
DATA 6 PLANE COLUMN GROUP
PROBLEM NUMBER 10 CROSS SECTION
INDEX AVERAGE FLUX
1 1 16069587
1001 85730459
1002 11430565
DATA 7 PLANE 1 COLUMN 2 OROUP
PROBLEM NUMBER 10 CROSS SECTION
K FLUX
1 1 79071158
2 1 63674468
3 1 22435365
4 00000000
DATA 7 PLANE 1 COLUMN 3 GROUP
PROBLEM NUMBER 10 CROSS SECTION
K FLUX
1 2 15247520
2 2 12542932
3 1 50514745
4 00000000

1 RUN 1
DATA FILE

2 RUN 1
DATA FILE

3 RUN 1
DATA FILE

1 RUN 1
DATA FILE

2 RUN 1
DATA FILE

3 RUN 1
DATA FILE

1 RUN 1
DATA FILE

1 RUN 1
DATA FILE

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

101

Figure 17 (2)
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X. GLOSSARY OF SYMBOLS

Unit

integer

integer

integer

integers

integer

integer

integer
cm
cm

cm

Possible

_Range

1tol

1to]

1to K

Description

Mesh plane perpendicular to
xD

Mesh plane perpendicular to
%2

Mesh plane perpendicular to
x3)

Location of mesh point at inter-
section of three planes. (Also
used to identify composition and
flux boxes, as described below),
Maximum i

Maximum j

Maximuin k

Cartesian coordinates

Cartesian coordinates

Cartesian coordinates




Symbol
Mesh
x{M
1

X2
J

3)
X k

(1) () L)
Xl ’ Xl ’ Xl
(1) (2) ,(3)
XI’ XJ ) XK
» (1)
i

A2
j

RO,

Geometric

i,jk

Unit

c<m
cm

cm

c<m

cm

cm

<m

Possible

Range
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Description

Coordinate of mesh plane i
Coordinate of mesh plane j
Coordinate of mesh plane k

Coordinates of boundary planes

Coordinates of boundary planes

Spacing between mesh planes

i and i+l

Spacing between mesh planes

j and j+1

Spacing between mesh planes

k and k+1. Outside the mesh
A( Z.') = (0, where '=1,

m

2, or 3, andm'=0, I, J, or K.

Volume of a box whose corners
are (1, j: k)) (1) jr k+l): (1’ J+1) k)9

(i, j+1, k+1), (i+1,j, k), (i+l1, j, k+1),
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Possible

Symbol Unit Range Description

Geometric
(i+1, j+1, k), (i+1, j+1, k+1).
This box must be of uniform
composition, and is referred to
as "composition box" (i, j, k).
3 1

Vi, j k cm Vijk = 8 Vi jk 5the

octant of the composition box

(i, j, k) nearest to mesh point

(i,j, k). This elementary volume,
obtained by dividing each com-
position box in eight equal parts,

is referred to as an "octant”.

(

Yo,5,k T YLj,k T Vi,0,k

L1k - 'i,j,0

= 0).

v

]

i, 1, K
1 3 ' 1

V. c \'% =
i,k m Lk T Yi-1,j-m, k-n

1, m,n=0
is the total volume of the eight

octants adjacent to mesh point




Symbol

Qeometric

21
ik

o)
i,k

3

i,j

Unit

cm

cm

c<m

cm

Possible

Range
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Description

(i, j, k). This volume is referred
to as "flux box" (i, j, k).

Area of the projection A

S
. (1)
perpendicular to X 7,
m_1 @ 6
aj’k 4 \j \k

Projection of v, . X(z),
i,j,k

2 _1 (1) @
aj k- & 83 Ly
3)

jecti f X
Projection o vi,j,k

@G _1 O (2

Each of these areas is referred
to as a "quadrant"”, since four

quadrants comprise one face of

a flux box.
a ( Z.) , =0, where m' or
m#,n
n'=0,1 ], K.

Total volume of regions con-

taining fissionable material




Symbol

Geometric

Indexes_

Possible

Unit _Range

Description

Fissionable volume in flux box

(i, , k),

v - Z Vi- ,j-m, k-n

,m,n=0,1

£ . .
i- ,j-m,k-n
Summation to be carried out only

over that portion of the mesh

containing fissionable material.

F-s 7,

integer 1to G R® refers R to energy group g.

In all cases, fission cross

+

section is zero for g < g,

integer 1t0 G




Symbol

Indexes

G

(t)

(T)

(r)

', k

Unit

integer

integer

integer

integer

integer

integer

Possible
B_ange

1tol5

0 to 63

0to 63

0 to 63

0to 63°

0to?
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Description

Maximum g.

(t)

R refers R to the tth mesh

sweep during a group iteration,

Maximum t (the last mesh

sweep of a group iteration).
R<r) refers R to run r.

Composition index (see symbols

under "Composition').

Identification of an octant in a
flux box. The number gq is the
decimal equivalent of the binary

number (1, m, n).




Symbol

Indexes

~

n

Composition

i,j,k

Unit

integer

integer

integer

integer

Possible

Range

Oto 1l

Otol

Oto 1

0 to 63

115

Description

The , m, or n=0 denotes the
positive direction along X(l),
X(Z) or X(3) respectively, and

4, m, or n=]1 denotes the negative
direction. Positive and negative,

in this case, are referred to an

origin at mesh point (i, j, k).

Moderating (slowing-down)
cross section,

Fission cross section.
Diffusion coefficient.

Removal cross section = M +
absorption cross section.
Composition index of composition
box (i, j,k). For each index, G

sets of (Mg, Fg, Dg, and Ag)




Comp_c_>s ition

’Bi,j,k

Z(1)8
AL
728
7(2)8g
2(3)8

238

Unit

integer

Possible
Range

Qor1l

116

Description

must be specified. If composition
box (i, j, k) falls outside of the
mesh (i, j,k <lor > I-1, J-1,
K-1), theneach M, F, D, A ig
zero.

If composition box (i, j, k) contains
fissionable material use 1; otaer-
wise use 0.

Ratio of outward currentto flux

at a boundary plane (applicable
when a current boundary condi-

v
D @)g is

tion is specified). Zg(
a property of the medium out-
side the boundary plane, which

is assumed constant over the

entire plane,
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. Symbol Unit Description
Coefficients
1
) (1)g 2 (g _ (1) (1)
€Lk cm Ciix® 2—;;0 Dig,j-m,k-n *imk-n/ i
1
(e em? 28 Y 2 / A2
i, ).k L.k P i-2,j,k-n i-2, k-n j
71
g 2 g _ 3) 3
Ci 5k em ik > Dig-ﬂ,j‘-m.k @i-9,5-m | %k
2, m=0
g 2 g : g
. = A
ELik o L1k By Tt iem ke Vit jom ke
g 2 g _ Q) (1) (2) (2)
Bi,j,k cm Bi,j,k*(Ci,j,k+Ci--l,j,k+Ci,j,k+Ci,j-l,k
3) (3) g
+Ci,j,k+ci,j,k-1+Ei,j.k)
H® 2 it : g
= > M
iaj;k cm i,j;k ﬁ%—'o i-Lj'm, k-n vi-ﬂ,j-m, k-n
'g 9 ' 1 .
F>=. cm F~. . = Do Ve
i,j. k i, jrk 2, 0 i-A, j-m, k-n i-f, j-m, k-n
Boundary Coefficients
. 1
(g 2 g _ (g (1)
Ci',j, k e Ci',j, O Z *j-m,k-n i'=0or I

m, n=0




Symbol Unit

Boundary Coefficients

(2)g 2
1 ik cm
e 2
1 i, k' cm

Components of

Coefficients
Eli,gk cm”
§2;,gk em’
53;,gk cm2
%g,j, . cm?
mig’ LK cm?
fligk cm?
f’;’gk cm?
ef], X cm2
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Description
2 N < 2)
C( )gk_z( g a(‘_}2 e " vor]
i, j 15550 i-4, j'=
e L - O
€ =% > *i-,j-m  k'=0orK
1, m=0
i, j, k i, j, k j i

1J,k i,j, k i

(3)g

g .z 1 (@

AR s N
g .M (1)

Mk Mige S0
Ag _ 4 (1)g
ljk— 1,jk+d1,11k
A8 _ 2 (g

l,]k i,j,k ll.lxk

g L g

ei:jsk - ai°lrj'm:k

5 g M@ / s @

_ (1) (2) )
l,J,k-Dl ik Ai / Ak




Symbol

Components of
Coefficients

g
h
i, j, k

1,j,k
Flux

g(t)
¢ i,j,k

Source and Loss

3
i, i,k

Unit

cm

cm

neutrons

sec-cm

neutrons

secC
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Description
g - g
h = m> .
i,j, k J m=0 i-), j-m,k
B =g g g 8

i,j, k ij,k i j, k i,ji,k 1,j,k

Flux in group g at mesh point i, j, k after it

has been improved t times during the group

iteration. ¢ig(?) K is the flux estimate at
the beginning of the group iteration.
E§ . & _ .8 _.8
0,5,k PHLLk” Pi, 0,k Pi )4,k
g

= %50 ¢ig,j,l(+1 =0.

Source of fission neutrons in flux box (i, j, k).

Si j is normalized to an average of one

neutron/sec over all fissionable regions.
7
3

3 = Z P .
1’ .]’ k q=0 (i’ J’ k)q




Symbol

Source and Loss

0’k
$8
i,j, k

L,j,k

)

i, jk
3(*)
i,k

g8(r)
1]k

Unit

neutrons

sec

neutrons

sec

neutrons

sec

neutrons

sec

neutrons

sec

neutrons

sec

neutrons

sec
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Description

Fraction of the fission neutrons that are born

ingrowp g. 0 < o& < 1.
Fission source at point (i, j, k), not

normalized.

*

Contribution of group g to » i, k'

g* F8 g
Sl,],k i,j,kd’i.j,k°

* ¥k

g)
i,k ~ Z 31,1,

3

Neutron source in flux box (i, j, k), in group
g, due to both fission and degradation.

g _ g5 Ll LE&DO
Siik =X Ttk %ik
$

*
i,j, k i, j. x

Estimates of the above quantities after
completion of run
Estimates of the above quantities after

completion of run



Szmbol

Source and Loss

L8

i,j,k

g g
a8, L« #°, B

Lg

L(2)g

L(3'»)g

L(l)g
L(2)g

L(3)g

Unit

neutrons

sec

121

Description

Neutron removal and leakage from flux box
(i, j, k), in group g.

g - pr8 g
LY (@) = B2 &

i, ], i, j, i,jk

- ( (1{)]% ¢1g+1 ik * C(ll)lgj,k ¢1 1,j,k
+ C(:,Z)fk ¢i,j+1,k + C(xz,)ng k ¢1 j-1,k
+ C(ls)fk ¢ig,j,k+1 + C(is,)jg,k-l <"ig,j,k-l)‘

Lg(t) (®) refers Lg

i j, k i,k to mesh sweep

t during a group iterations.

g g 8 _
ﬂ,J’(¢ ,S8Y) = 13,(¢) ”,k

Neutron leakage through boundary plane

For specified current condition:

,K
w_ LY g e
L= c0 ik 1,j,k
j’k_ ’ )
I.K
(g _ (g
LI _jEk_l CIJ K ¢I ik, etc.




Symbol

Source and Loss

Power

g
P(i,3,kq

(1,4, K)q

Unit

neutrons

secC

fissions

sec-cm

fissions

sec-cm

neutrons

fission

122

Description

Neutron leakage through boundary plane

For specified flux condition:

J,K
(l)g cs 8
(») - @2 )
1 J;l 1,j,k 2,j,k 1,j,k
J,K
(g _ (1)g
L J k=1CI' 5, k¢ °L 1,5,k lj.k) ete.

Neutron leakage from the mesh in group g.

2
=@M+ LD+ L2 L} Y4104 L0y

Power density in quadrant q of flux box
(i, j, k) due to fissions induced by group g

neutrons.

g - p8 g
PG kg = Ti-1,j-mk-n 14,k

P
G
Power density p(i. i,K)q gz i,




Symbol Unit

Miscellaneous Factors

g
53

Rg(t' -l)

123

Description

Flux change criterion for terminating flux

iteration

LJ,K

44: <<Pg(t) ~ ¢g(t'1>2 < .k
(k=1 \ BRETLIK v

Power change criterion for final run

51 @300 © (5. K0a p

Criticality error criterion for final run.
A1) [r-1)

<5f

Renormalization factor after (t-l)th mesh

sweep.
LJ,XK g
g(t-1) _ E ST .
R - i: j; k=1 I,J’k
LJLK

e
g(t-1) g g(t 1)
QB +”Z;_1Ei,j,k i,k

d

Liebmann Acceleration Factor




Symbol Unit

Miscellaneous Factors

()
P

(r)

»

124

Description
Flux change,
I, J, K
l,J,k 1 ik i,j, k

Power change,

il pir-1) 2
Z;; &o @ jioa 3K

Source change between successive runs,

F

RISy

Convergence criterion for terminating the

(ry _ (-1
i,k *ij.k

runs,
€(;) < 5
Percentage of initial total improvement to
serve as a secondary convergence criterion
for terminating the flux iterations.
Maximum number of sweeps allowable in the

flux iterations (tertiary convergence crit-

erion).




Symbol Unit

Miscellaneous Factors

C,

BV

Programming Conventions

I integer

T integer

K’ integer
i .

g integer

8'p integer

125

Description

Frequency print regulator and frequency
regulator for computing error ratio,

(®) / (t-C,)

€ €

in flux iterations,
Percentage of the fissionable volume by
which the computed volume and the estimated
volume may differ. If the difference is

greater than this the machine stops.

Number of planes on which flux is computed.
Number of columns per plane on which flux
is computed.

Number of points per column on which flux
is computed.

Group number of the flux guesses to be

improved by the Group Sweep Program.

g =8 + 1.
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Symbol Unit Description

Programming Conventions

C integer 0if K < 36
1if K > 36
(C indicates whether the sentinels for each
column are carried as one or two words.)
RCW binary Reactor Control Word: a 12 bit representation
word
of boundary conditions on the six faces of the
reactor.
odd bits denote 0 - flux boundary
1 - current boundary
even bits denote 0 - zero boundary

1 - non-zero boundary

1

Bits 35, 34 referto i

33, 32 j=1
31, 30 k=1
29, 28 i=1
27, 26 j=]
25, 24 k=K
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Symbol , Unit Description

Programming Conventions

SFGW binary Source Flux Guess Word: It is zero if a
word
rough power guess is supplied, or non-zero
if the results of a previous run are to be used.
CC integer Convergence Code for Group Sweep Program.
1 - primary convergence test met
CC = 2 - secondary convergence test met
3 - tertiary convergence test met

A block of 14 words of control input are stored in memory and preserved

there by all succeeding programs. This block contains:

Decimal

Location Decrement Tag Address
29 o  (floating point form)
30 g' 0 G
31 &' 4 RCW
32 iFmax 0 I
33 iFmin 0 T
34 ijax 0 K’

1g‘p = 1 at the beginning of each run. gp is increased by 1 at the end
of a group iteration by the Group Sweep Program before control is transferred
to the Group Source Program.
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Decimal
Location Decrement Tag Address
35 ijin 0 I
36 kaax 0 J
37 kam 0 K
38 Tape Al 0 Tape B
39 Tape C 0 Tape D
40 Tape E 0 Flux Guess Tape2
41 Tape F
42 0 4 1 (HTJ] 1,4)

1 Master tape

2 The Flux Guess Tape is either tape B (and the sign of 40 is -) or tape E
(and the sign of 40 is +),




129

APPENDIX A: INPUT

INSTRUCTIONS FOR FILLING OUT INPUT FORMS

General Instructions

The lines on most of the input sheets are divided into two parts. The
upper half of a line contains identification and headings which serve as guides to
the person preparing the input. The lower half contains the numerical data
which are punched by the keypunch operator. If no letter or number is given
in column one, that column is to be left blank unless this is the last card of a
record. An eight in column one indicates this is the last card of a record. This
card may also have other punches in column one and must contain data. There
can be no blanks within a record. If a value is zero, enter the number 0. Except
for RPG (Rough Power Guess), no records can be omitted. The maximun number
of digits is eight plus exponent. Commas cannot be used to separate the digits
in a number. Floating point numbers can be entered in several ways. For
example, 77 can be entered as:

3.1415927
+31416/-4

.03142/2

Fixed Point Geometrical and Physical Data

Memory Size - Must be given to the nearest thousands, i.e., 8000,

16,000, 32,000.
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CSFN - Cross Section File Number. The file of cross section records
to be selected from the configuration and cross section tape.

RCW - Reactor Control Word. This word is computed by defining the
boundary conditions which are:

0 - zero flux

1 - zero current
2 - non zero flux (not coded at present)
3 - non zero current

The appropriate values are multiplied by:

1 for i=1
4 for j=1
16 for k=1
64 for i=1
256 for j=]

1024 for k=K
The sum of these products is the RCW,
SFGW - Source Flux Guess Word. Positive for elastic scattering and
negative for inelastic scattering (not coded at present). The
value entered is zero if a flux guess is to be supplied from a

previous problem. It is one if a rough power guess is supplied
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Floating Point Input

VF - Fissionable volume. If an estimate is not made this should be 0.

%V, - This is the permissible error in V_ and is a decimal fraction,

F F

List A and List B

Both of these lists must always be supplied. If one of the lists is to be
disregarded, the number 100 must be written as the first word of the record.
Then, column 1 has an 8 punch in addition to the letter D. The column headed
with an asterisk is to be used only if 100 is written in that space.

Coarse Mesh and Rough Power Guess

The coarse mesh supplied for the rough power guess must not be larger
than the actual mesh, The first coordinates of the rough power guess cannot be
greater than ilf;in' If there are less than six values given for any of the coordin-
ates, the remaining blanks on that line should be disregarded by both the person
preparing the input and the keypunch operator.

Configurations

These must be listed in order of increasing Cn starting with Cn =1,
ORDER OF INPUT

First Recordl: Fixed Point Geometrical and Physical Data
Current Boundary Conditions

Floating Point Input

1 If a value other than 2,46 is desired for ¥ , it can be entered with the
first record, e.g., if ¢ =1.5 the card would be punched C1, 1.5,
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Second Record: List A

Third Record: List B

Fourth Record: Mesh Spacings and Coordinates
Fifth Record: Edit Input

Sixth Record: Rough Power Guess (if supplied)

OMEGA (one card for each run - in card reader)
Two blank cards
INSTRUCTIONS TO MACHINE OPERATORS

It is necessary that the operator know:

1. If input is on cards or on tape,
2, If a control restart deck is to be punched,
3. If the Master Tape is to be duplicated, and

4, If Monitor printing is wanted during the Group Sweep. At present, Omega
must be read in from cards. Also, if VF is supplied, a tolerance must

be given. If the V_ computed is outside this tolerance, the machine

F

stops and this difference is printed. If this difference is small and it is

decided to continue, this must also be indicated.
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APPENDIX B- GENERATION OF LIBRARY TAPE
DECK MAKE-UP
GE BILD 1
GE BILD 2
PK1 (7S cards)
LTW (12 cards)

TRXSLOAD (1 card)

PK1 (75 cards)

MT-1 (71 cards) (3000 words)
Blank card

G.SOR (86 cards) (2878 words)
Blank card

SWEEP (92 cards) (1825 words)
Blank card

MT-3 (67 cards) (1559 words)

FISS (73 cards) (1605 words)
Blank card

EDIT (139 cards) (3079 words)
Blank card

MT-2 (110 cards) (2728 words)

4 blank cards
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OPERATING INSTRUCTIONS

Place blank tape on unit 3. Sense switches 2 and 3 must be down. CLEAR
and LOAD CARDS; final stop (3316) 8"
DESCRIPTION

Errors in reading cards or writing tape are indicated on the printer. As
each program is written on tape. the number of words in the program is printed
out. If this does not check with the word count given above, an error in deck
make-up is indicated. This program loads both SAP and CAGE binary cards. It

does not continue if a card with an incorrect check sum is discovered.
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APPENDIX C: GENERATION OF CONFIGURATION AND CROSS SECTION

DATA TAPE

DECK MAKE-UP

Binary Cards

1. BILD 1.

2. BILD II.

3. GEPRO (71 cards). This is a special copy of GEPRO.

4. Tape 4 (21 cards).

5. Transfer card (3173) 8"

Decimal Cards

1. Configuration data cards. One configuration per record.

2. End of File card (a blank card with an 8 in column 1).

3. Cross Section Data cards for File I,

4. End of File card.

5. Subsequent Cross Section Data cards for respective files. Each
file followed by an EOF card.

6. Two End of File cards follow the last Cross Section file.

OPERATING INSTRUCTIONS

If the data cards are put on BCD tape, the tape must be put on unit 2.

Regardless of whether tapes or cards are used, the output will be on tape unit 4.
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Sense switch 2 must be UP if data are on tape, DOWN if on cards. Sense switch
3 must be DOWN,

The following errors are detected by this Deck:

1. Incorrect number of words in a cross section record.

2. Incorrect order of cross section files.

3. Cross section A equals zero.

4, Incorrect placement or omission of End of File card,

5. The number of words in record 2 is not a multiple of 4G.
6. The number of words in record 3 is not a multiple of 3G.
7. The number of words in record 4 is not a multiple of G.
8. Failure of tape 4 to write correctly.

9. Any mispunched data cards.

If any of these errors occur, corrections must be made and then the program

re-loaded. Final stop (3446)8.
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APPENDIX D: PREPARATION OF A NEW FLUX GUESS TAPE

DESCRIPTION

This program to prepare a new flux guess tape has as input tape E from
a previous run and record 1 of the input for a new case. It generates a new flux
guess tape with the history records corrected to correspond to the new input.
The f file is omitted from the new tape. Only G files of flux are copied onto
the new tape. Since the files containing the rough source guess and flux are
copied directly, the following words of input for the two cases must be the
same:
Ll K irl:un’ irlzlax’ j:lin’ jrl:mx’ :un’ kll:lax’ and RCW.
The G for the new case cannot be greater than the G for a previous case.
DECK MAKE-UP

Binary cards:

BILD 1

BILD II

PK1 (75 cards).

Tape 5 (12 cards).

Decimal cards:

Record one of the input for the new case (16 cards)
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OPERATING INSTRUCTIONS

The results from the previous case must be placed on tape 6. The new
tape is generated on tape 5. Sense switches 2 and 3 must be down. Any stop
except the final stop (3334) g’ indicates either machine error or errors in the

decimal cards. There should be a print-out which indicates the type of error.
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APPENDIX E- OPERATING MANUAL

INTRODUCTION

The purpose of this manual is to provide operating instructions for the
TRIXY program. It is suggested that this operating manual be kept in a loose
leaf notebook for convenient reference while operating the program,

The operation of TRIXY differs from standard operating procedures used
by most installations. Hence, it is recommended that all persons concerned
with programming, preparation of input, and machine operation of TRIXY read
this description.

GENERAL DESCRIPTION

TRIXY is designed to run for several hours. Therefore, it is important
that the operating instructions and the instructions from the customers be followed
carefully. All tape units must be cleaned in preparation for running, and only
full reels of tape should be used. Comments are printed to advise the operator
of the progress of the program and to provide instructions whenever intervention
by the operator is required.

The TRIXY Library Tape should be placed on unit 1 and the configuration
and Cross Section Tape on unit 4. If the input is on (BCD) tape, this should be
placed on unit 5. Blank tapes should be placed on units 2, 3 and 6. If the input

is on cards, the deck should be placed in the card reader and sense switch 2
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depressed. "OMEGA" data should be placed in the card reader behind the input.
If input is on tape, the OMEGA cards should be placed directly in the card reader.
If the customer desires a Control Restart deck, depress sense switch 4. The
program stops after the deck is punched to allow the control rod positioning to be
checked. This deck can also be used to restart the master tape generation. If
the deck is to be used for restart only, then the program should be continued by
pushing START.

After the input has been read, the program reads from tape 4 and writes
on tape 3. Several passes are made to sort from tape 3 to tape 2. This operation
may take more than an hour. When this section is finished, the control restart
deck is punched if requested. Information is transferred from tape 1 to 5. The
machine stops and tapes 1 and 4 must be replaced as indicated by instructions on
the printer. At this point, specific sense switch settings must be made to control
the operation of the program. It is recommended the sense switches be set so
that a duplicate of the master tape is generated and monitor printing is provided
during the Group Sweep. (Group Sweep printing does not take extra time, except
for extremely small cases (IJK < 1000) Printing is done while a tape is rewound.)

The generation of the master tape is performed Data is computed and
written on tapes 1, 3, 4 and 6 (if a duplicate of the master tape is being written.)

The group number is printed and data transferred from tapes 1 and 5 to 3 (and
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possibly 6). This process is repeated for each group At the end of the master
tape generation, data are transferred from tapes 1, 2, 4 and 5 to 3 (possibly 6).

If a rough source guess is required, it is computed, and tapes 4 and 5 are
used, This computation is performed while rewinding the master tape (s). The
machine stops . If only one master tape has been generated, it is possible to
provide a copy of the master tape by pushing START. I a copy is not wanted,
put sense switch 1 up and push START.

The Group Source Program is read from the master tape and control is
transferred to this program. In case a restart procedure is being executed, the
Group Source Program positions the tapes properly, reads in the Group Sweep
Program, and transfers control. If a restart procedure is not being executed,
values of the scattering coefficient (H) for one plane are read into memory from
the master tape (tape A). A plane of iterated flux ( ¢) is read from tape B, and
the values of ¢ are transferred to tape E for the Group Sweep Program. Ho
is calculated and stored on tape C. This process is repeated for all planes .
(This first step is omitted for the first group.)

A plane of fission source ( 8 ) is read from tape E. The values are
multiplied by 2 & and, for groups other than the first, are added to the
corresponding value of H¢ from tape C to determine the group source (S).
Blocks of ExrC coefficients are read in from tape A, combined with values of

S, and written on tape D as blocks of SExrC’s. If a flux guess is not available
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for the succeeding group, ¢ is calculated from S and E and written on tapes
B and E. This process is repeated for all planes.

The Group Sweep Program is read from the master tape and control is
transferred to it.

At the beginning of the Group Sweep Program, one line i1s printed. This
line is printed at the end of each sweep and again when convergence is reached.
During each sweep, values for the flux (&) are read from either tape B, C,
or F and written on one of these tapes. Values of SErrC are read from tape D.
At the end of each sweep, tapes B, C, D, and F are rewound while the line is
printed. When convergence is reached, the Group Source Program is read from
the master tape.

Control alternates between Group Source and Group Sweep until the
Fission Source Program is reached. Fission Source reads data from the master
tape, tape E (the tape containing the flux and fission source guesses), and a flux
tape prepared by Group Sweep. One "OMEGA™ card is read in from the card
reader. A new tape E is prepared. Information concerning the convergence
and the tape number of the new tape E is printed, and the machine stops. At
this point, control is turned over to Group Source, unless the fission source has
converged or an Edit is requested by depressing switch 6.

If control is turned over to the Edit Program the tape to be used for
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output is indicated on the printer. This program first sorts the computed
results from tape E and the master tape onto the working tapes; then it writes
the results on the output tape. This output may take more than one reel. If
more than one reel is needed, the machine should be put on manual before the
end of the tape is reached. This causes the machine to stop (not a programmed
stop). An end of file should be written on the output tape, another output tape
turned on, and the machine started again. The end of TRIXY is indicated on the
printer.

NORMAL OPERATING PROCEDURE

1 Arrange the tapes as follows:
Unit Description
11 TRIXY Library Tape
2 blank
3 blank (labeled master tape)
4l Configuration and Cross Section Tape
5 (BCD) input or blank
6 blank (duplicate of master tape)
2. Set sense switches as follows:
1 up

T y :
This tape must have the file protect ring removed.




( Set sense switches continued)

4,

5

2

5

6

up

down

up

up

down

up

up
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input on tape 5

input in card reader

no restart deck

a Control restart deck is requested

Place the input in the card reader (if it is not on tape).

Place the OMEGA deck in the card reader.

Push CLEAR and LOAD TAPE

Following is a listing of the printouts and stops which occur during a normal run

of TRIXY.

Master Tape Generation

Stop
None

161

None

Printout

"The 1 Planes of 'Composition Indices are Finished'."

"The Tapes have been set up --- '

At this point switches 2 and 3 only should be depressed

unless otherwise instructed.

The group number is printed out as each group is finished.




Stop

161

None

161

Printout

"A copy of the master tape is on unit 6. Replace and save
tape 6 "

It is also recommended that the file protect ring be removed
from tapes 3 and 6.

"Remove Deck from Punch., -------

Group Source Program

No stops or printouts.

Group Sweep Program

A line of information is printed at the beginning of the Group Sweep

Program. At the end of each sweep, another line is printed. When the group

has been finished, two lines are printed in rapid succession,

Fission Source Program

Stop

52

PrintOu_t

"End of Run ------- ". Several lines of information are
printed. Unless Edit is requested by depressing switch 6
or the iterations have converged. the program returns to

the Group Source Program




Edit Program

Stop

6253

4323

Other StoEs

Stop

161

52

2106

2315

162

Printout

"Tape  is free. Set a tape 10 for output. Depress
start."

"End --- Save and label tape = A and Tape

- E"l

Description
Master Tape Generation .

If VF is outside tolerance, follow instructions from cust-

omer. In all other cases, follow instructions on the printer.

Group Source or Group Sweep.

Follow instructions on the printer. If there is no printout,
record ndex register C and push start. If the stop occurs
again, display index register C and,l use Emergency
Restart.

Group Sweep.

Use Emergency Restart.

Group Sweep.

See Restart procedure.




Stop

4323

6253

11646

any.others
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Description

Edit.

The end. Follow instructions on the printer.

Edit.

Follow instructions on the printer.

Re-edit.

Restart Re-edit.

Machine error.

If a stop occurs before the Emergency Restart deck has
been punched, use the Control Restart, if available; other-
wise, start TRIXY over from the beginning. If this stop
is not in Edit, use the Emergency Restart. If this stop
is in Edit, save and label the master tape and tape E for

Re-edit. List the output tape (tape 10).

UNUSUAL OPERATING PROCEDURE

Loading New Liebmann Factor

1. Punch card for new o as follows:

.29,

o« , (Control punch must be a "." - end of record, floating

point. Do not use an end of file card.)

2. Put deck for MDLIC followed by data card for « in card reader. Do
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not put BILD on front of MDL9C deck. The MDLIC deck contains its
own load routine, MBILD, as the first two cards of the deck., Deck is
numbered MDL9CNO1 through MDL9CN44.

Caution: There are three different pre-assembled decks for MBILD for
the ""80C0", '"16,000" and "32, 000" word memory. Be sure to use the
proper deck. The identification "N" punched in column 78 of the MDL9C

deck is N=1 for "8000", N=2 for "16, 000", and N=3 for "32,000.

3. Ready card reader.

4, Put sense switch 4 down,

5. After data have been loaded, the program stops at (52)8. Flow instruct-
ions on printer. Put sense switch #4 up before pressing start.

RESTART PROCEDURES

A, Restart Procedure (for Group Sweep).

To interrupt TRIXY in the middle of Group Sweep:

1. Put sense switch 5 down.

2, When stop occurs at (2315)8, follow instructions on printer for
removing TRIXY from machine.
NOTE - "Marking each tape reel by number' means that the tape

reel on unit 1 should be marked 1, 2, 3, etc.
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To Restart TRIXY:

Replace the tape reels removed from the machine and set the
numbers on the units to those indicated by the markings on the tape
reel (see above). |

Check to be sure step 1 has been done properly.

If this is the first time TRIXY has been restarted, set the tape
unit that is now tape 1 to tape 3, and set the tape unit that was
tape 3 to tape 1.

CAUTION - If this is not the first time TRIXY has been restarted,
omit this step and leave the tape numbers as they are.

Place the card punched out when TRIXY was interrupted, the
MDL9C deck, and the proper Liebmann factor (&) in the card
reader. The value for X must be read from the printer output
of the Group Sweep Routine (first floating point number printed

on a line) and punched on a special card,

Ready the card reader.

Set the sense switches for normal operation of TRIXY (see
"Normal Operating Procedure"” p.159 ).

Put sense switch 4 down ( a must be loaded).

Press "CLEAR" and "LOAD TAPE",
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Emergency Restart (for Group Source or Sweep)

This restart requires that the master tape and tape E be saved.

The master tape is on unit 3 unless the Restart described in Restart

Procedure, page 164, has been used. In this case the master tape is

on unit 1. Check the printer to see if a run has been completed. If a

run has been completed, the number of the new tape E is indicated in

the printout from the end of the last run. If a run has not been completed,

tape E is on unit 5.

1.

2.

Set the master tape to 3 and tape E to 5.

Remove the "OMEGA" deck from the card reader. Take one
card for each run which has been completed from the front of
the deck.

Place the remainder of the "OMEGA™ deck in back of the
emergency restart deck.

This combined deck goes into the card reader.

Push CLEAR and LOAD CARDS.

If for any reason it is impossible to continue, save and label
the master tape and tape E; save the Emergency Restart and
"OMEGA" decks. To restart, place the master tape and tape E
on the machine and follow instructions 1, ---- 5. under

Emergency Restart.
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Control Restart (for Master Tape Generation)

This restart requires that tapes on units 1 and 2 be saved.

1.

2.

Place tapes from units 1 and 2 on units 1 and 2 respectively.
Provide blanks on units 3, 4, 5, and 6.
Place the Control Restart deck in the card reader,

Push CLEAR and LOAD CARDS.




