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FOREWORD

The document submitted herein as Part II is in partial fulfilment of the final technical

report requirements of Part I, para.  E. 3,  item III,  of the Statement of Work of U.  S. Air

Force Contract AF33(616)-6097. .The complete report is in three parts: ,.I- "The·Theory, "·

published 31 December 1960; . II - "DMM Program Description, "; the third part consists

of the Uniservo tape(s) and two copies  of the program· on IBM cards.

A basic library of cross sections  for  DMM has been developed by  D. L. Kavanagh

                            and
is presented in American-Standard Report ATL-A-106, "Cross Section Library for

DMM: A Multigroup, Multiregion, One-Space-Dimensional Computer Program Using

Neutron Diffusion Theory" (Secret-Restricted  Data).

1
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ABSTRACT

DMM is a program using one-space-dimensional multigroup diffusion theory to calculate         
the  reactivity or critical. conditions and.flux distribution  of a multiregion reactor. Calcu-

lations of fission-produced xenon and samarium and time variation due to production and

depletion of isotopes are an essential part of this program. The adjoint fluxes may also be

computed, and the program includes the calculation of the nuclear constants from fairly

simple input combined with a .library of cross sections. The present  code is written  for

the  Remington  Rand · 1103A.
-

Complete descriptions of the routines making up the over-all DMM program,· problem

input and output specifications, and operating instructions are given  in  this  part  of  the

report.

:
.
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INTRODUCTION

                The
DMM System uses a multigroup, multiregion, diffusion-theory analysis written

for the Remington Rand 1103A digital computer. The final program report is presented

in three parts. The theoretical methods and techniques employed  in this analysis  are
1

described  in  Part  I  - The Theory (ATL-A-105). The machine programs developed to

perform the prescribed functions of the DMM System are detailed in this part of the report.

The  third part consists  of the Uniservo tape(s)  and  the IBM program cards.

The primary purpose of the DMM program is to evaluate the following characteristics

of a nuclear reactor whose geometry is either slab, cylindrical, or spherical: the neutron-

flux  distribution in space and energy, the spatial-power distribution,   and the reactivity.
-

In addition to the determination of the above properties, there are several supple-

mentary routines associated with the DMM System that perform evaluations such as neutron

balance, isotope depletion and production, xenon and samarium addition, flux weighting of

diffusion-theory constants, and perturbation of system to criticality.

To explain the basic routines included in the integrated DMM System and their inter-

connection, a list of the fourteen primary routines and a brief description of the function of
»

each are given below. (Complete descriptions are included in other sections of the report.)

'._ Routine Brief Description

1) Tape Writer - Tape Loader The Tape-Writer portion is used to write and to
revise the program  tape.
The Tape-Loader portion transfers the Monitor
and.Output Routines from the Program Tape into
memory and then transfers program control to
the Problem-Input Routine.

2) Monitor Directs the selections and institutes the processing
of programs requested in the Problem-Input
Routine.

3) Problem Input Brings the Problem-Input Routine from cards
into memory and assembles it in proper form
for  use  with the appropriate programs.

1.   "DMM: A Multigroup, Multiregion, One-Space-Dimensional Computer Program Using
Neutron Diffusion Theory, " Advanced Technology Laboratories, a Division of American-
Standard, ATL-A-105, 31 December 1960.

"



Routine Brief Description

4) Basic-Library Preparation Prepares the basic microscopic energy-point
cross-section tape from Raw-Data Tapes, which 9
contain the nuclear properties  of all the isotopes.

5)  Microscopic-Group - Cross-Section Makes up the Group-Average - Cross-Section
Tape Tape  for the particular isotopes and group.structure

specified  in the Problem-Input Routine.

6) Nuclear-Constants Preparer Evaluates the nuclear constants used in the
diffusion calculations. (Described in detail  in
ATL-A-105, Section III. 1) Determines the initial    C
constants, unweighted, for the first set of diffusion  I
calculations. In subsequent calculations,   the
constants are automatically weighted by the fluxes
determined  by the previous diffusion calculation.
This routine may be used whenever necessary to
account for variations resulting from isotopic
depletion and production after a burnup calculation.

7) Nuclear-Constants Corrector Corrects the nuclear constants to account for
changes  in the concentration of certain isotopes.
This routine would be used a) after the Criticality
Adjustment Routine to account for the change in ,-

isotopic concentration.    When a change in a single    
isotope occurs, the routine corrects  for the concen-
tration and applies the flux-weighting technique to    *
that part of the nuclear constants contributed by         the change in isotopic concentration. b) Corrects
the nuclear constants after the Xenon-Samarium-
Addition Routine to account for the added poison.

-.

To carry out a) and b), the fluxes generated by
the previous diffusion calculation are used.

8) Adjoint Determines the adjoint constants from the existing
nuclear constants and automatically selects the
diffusion routine to determine the adjoint fluxes.

9) Diffusion Theory Performs the diffusion-theory calculations that
determine neutron flux, power distribution, and
reactivity.

10)    C riticality Adjustment The routine first compares the reactivity of the
diffusion calculation with an input reactivity and
then perturbs either the concentration of any
isotope in any region, or the size of any region,
or the transverse leakage to attain the desired
input reactivity.

p
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Routine Brief Description

A' 11) Neutron Balance Determines the over-all balance of the diffusion-
R theory analysis and evaluates such quantities as

total leakage, total fission source, slowing down
source, etc.

12) Xenon-Samarium Addition Determines the xenon-samarium concentrations
at equilibrium or at a specified time after shut-
down.

13) Burnup Evaluates the depletion and production of all
specified isotopes in the reactor as a function of
time   (exposure).

14) Output Arranges the output of all the routines used in a
particular problem and prints the output on a
printable output tape in a useable and readable
form; i. e., translates the information from
binary to XS-3 format.

....

-/
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I. GENERAL. DESCRIPTION OF THE PROGRAMS

A general description of the main DMM programs is given in this section.  Each

program will be discussed to cover the following: general description and function, sources

of input, general· restrictions, and selection of program.
The potential user is given sufficient background information to understand the over-all

DMM System.  To keep this discussion descriptive in nature, many quantities and terms

are' not rigorously defined  but are discussed fully in other sections  of this report  and  in
1ATL-A-105.

A. Tape Writer - Tape'Loader

The Tape-Writer - Tape-Loader Routine is an auxiliary routine that serves three
- purposes  in  the DMM operation: 1) writes the initial Program Tape„,2) makes revisions  in

the Program Tape whenever necessary, and 3) initiates a DMM problem run.  The Tape-
*

Writer portion of this routine can create or revise a bindry Program Tape from SLAP

assembled tapes. The programs  are  read  into the memory  from SLAP tapes and copied

onto the Program Tape in binary form.

                         The Tape-Loader portion of this routine initiates a DMM problem run by loading the

Monitor and Output Routines  into the memory  and then transfers control  to the Monitor.

The Monitor automatically calls for the Problem-Input Routine, which proceeds to read

the specific problem data.

Storage restrictions require that the number of words to be put on the Program Tape

at  any  one  time  be  s 15,872.

Neither portion  of the routine  may be selected  by  the  user.

Et. Monitor

The Monitor controls the program flow by means of certain input-program-control9
words specified by the user. These program-control words instruct the Monitor to select

the appropriate routine  from the Program  Tape. The Monitor then loads the selected

routine into high-speed memory.and, after insuring a. proper return, transfers control

back to the Monitor.

*       The SLAP Assembly Program is described in Appendix  E.
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Details of the Monitor function can best be described by consulting the attached Monitor

flow chart.  Note that the Monitor Routine remains in core at all times during the operation

of DMM and may not be sdlected.by the user.
*

The Block-Read, Block-Write, and Allocation subroutines, which are common to

most of the routines in the DMM System, have been assembled with the Monitor.

As previously mentioned, the flow of the program is controlled by program-control

words  made  up  in  part by program-code names.     A  list of these program-code names,

together with a list of the routines to which they refer, is given in Table I-1.  A more

detailed discussion of.this subject appears in Sections II and IV.

Table I-1
»

DMM Program Identification ·Code Names

Code Name Name of Routine

PROBIN Problem Input

BASLIB Basic-Library Preparation

MGCSTP Microscopic-Group -:Cross-Section Tape

NUCCON Nuclear-Constants Preparer

CONCOR Nuclear-Constants Corrector

AJOINT Adjoint

DIFFUS Diffusion Theory

CRTCAL Criticality Adjustment

NUTBAL Neutron Balance

XESMAD Xenon-Samarium Addition

BURNUP Burnup

C. Problem Input

Cards  and tape supply the input  to  all DMM problems. In general,   the tape input.is

used to implement the computation of the problem described by the card input. Only cards

are  used to enter problem input.

*    The subroutines are described in Appendix B, Auxiliary Routines.
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The DMM Problem-Input Routine reads cards describing the problem, translates the

cards from fixed- or floating-point decimal to fixed- or. floating-point binary (depending on
the type ef data being read), and stores the translated input in memory for use by the                  2

various DMM routines.
*

The first cards  for any problem - describe the problem "dimensions" (number of mesh .V'

spaces, number of groups,   etc.).      On the basis  of these  data, the Problem-Input Routine

computes the storage requirements for the input data.

A block of cells  in a lower core memory, called the Common-Storage Block, is.set

aside for communication between the individual DMM programs and for. storage of miscel-

laneous items of input. (for example, convergence criteria, number of regions, groups).
The core and drum storage addresses allocated to each matrix of input data are retained          -

in the Common-Storage Block.  In this way, the particular items of data required by each

DMM code are located. The Common-Storage Block and the drum are considered to be

permanent storage areas and initially contain the input data. During the couIise .of the

calculation, certain items of output produced by one.code for use as input by another code ...

are  retained in permanent storage.

Following is a brief discussion of the input specifications for the DMM System.   The

details of input requirements for individual DMM codes are presented in the sections

describing input and output (Section  II). -The present discussion is limited  to  a more general

description of the input system.

DMM card types are categorized ·as follows: 1) variable-identification cards, 2) va,riable-

data  cards, 3) isotope-data.cards  and 4) program-control cards.

1.   Variable-Identification Cards

The variable-identification card contains a single 4-digit code number that identifies
-

the  type  of data contained  on the cards following.     The card format  is:

*     Because of the flexible nature of DMM, it appears advisable here.to define what is
meant by "problem. " In this and further discussions, each separate problem is con-
sidered to begin with execution of the Problem-Input Routine and to end with either a
final machine  stop  or with another  call  for the Problem-Input Routine.     A s ingle
machine  run may include  one  .or more problems,   and each problem  may  call  on  one
or more of the DMM codes.

1-4                                                 4



C olumns Information

1-8 Blank
Y

9-12 XXXX

13-80 Blank

2. Variable-Data Cards

With the exception of categories 3 and 4, all of the input data for a DMM problem

are  punched into variable-data cards.     Each card contains.six 12-digit fields. .Columns

1-72  only  are  read  by the Problem-Input Routine. The remaining eight columns  may contain

any  information  the user desires, including blanks. Hence,   the card appears as follows:

C olumns Information

1-12 First word of input data
13-24 Second word of input data
25-36 Third word of input data
37-48 Fourth word of input data
49-60 Fifth word of input data
61-72 Sixth word of input data
73-80 Not interpreted

0

Every input word comprises 12 digits in either fixed-point or floating-point form.

The formats used for fixed- and floating-point numbers are described in Section II.

3. Isotope-Data Cards

The isotope-data cards contain concentration information by region for each of the

isotopes considered  in the problem (including descendants  of the initially present isotopes).
Each card describes information pertaining to a single isotope in one of the regions in

which it appears. There  are five 12-digit fields  on the  card, as follows:

Columns Inforrnation

1-12 A (isotope name, a fixed-point code number)
-24

13-24                               ]N x
10 (atomic concentration of isotope A in

region k, floating point)

25-36 21  (index of the set of self-shielding factors to be
A

applied to isotope A in region k, fixed point)
37-48 k (region index, fixed point)

Y
49-60 999999999999 (This signal appears only on the last

  card that refers to isotope A.    On the
other.cards for isotope A, columns
49-60 are blank.)

61-80 Blank

1-5



4. Program-Control Cards

The particular DMM programs to be used in a problem and their order of execution

are  selected by means  of the program-control cards. These. cards are punched  in a 6-field

format, each field containing 12 alpha-numeric characters:

C olumns Information

1-12 First control word'
13-24 Second control word

25-36 Third control word
37-48 Fourth control word
49-60 Fifth control word.

61-72 Sixth control word

72-80 Not interpreted

Each control word consists of six alphabetical characters that identify the program

to be selected, followed by six decimal digits that indicate the number of times the selected

routine is to be executed. For example, the control word BURNUP000003 calls for three

successive burnup steps.

Further details on use of the control cards appear in Section II.

The Problem-Input Routine processes  data  in  sets,   each set comprising  all  the

data  of a given  kind (i.e. , isotope  data, mesh spacings, etc.). Within  each  of  the   sets,   the

.card  sequence is: 1.

a) Variable-Identification.Card

b) Variable-Data Card(s) (or isotope or control cards).
Y

The last word of data is always followed by the signal word 999999999999.   The last isotope
Y

card is followed by another card,with 899999999999 in columns 1-12. The order of the sets

is Optional, except  that the first  set must always  be the problem dimensions. The input

to a problem need include only the types of data specifically needed for the particular codes      ..

to be used.

During the operation of the Problem-Input Routine, the availability of high-speed
memory places the following restrictions on the size of the problem:

2B +I+N+3 R+5 B x R+ (number.of elements in largest set of input data) < 9645 10 '
I x R (I - 1)and 2B +4 I+2 N+8 R+2 R x I+I x N+S x I+5 B x R+ < 10398   :

2              10

»
./
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where  B = total number of isotopes in problem,

I  = total number of energy groups in problem,

N     = total number  of mesh points in problem,

R  = total number of regions in problem, and

S  = total number of self-shielding factor sets in problem.

At the start of any machine run, the Problem-Input Routine is automatically

selected by the Monitor. Thereafter, the Problem-Input Routine may be selected at any

time by using the code name PROBIN in the program-control words. This terminates the

problem in operation by reading a new set of input data. ·The second and succeeding

problems of a run may make use of previous input data, provided the dimensions remain

the  same,   so  only  the  data  to be changed  heed  be  read. (See Section  II  for the procedure.)

D.  Basic Library

The Basic Library Routine forms the Basic Library Tape (BLT) from the Raw-Data

Tapes. Each Raw-Data:Tape contains the energy-dependent microscopic cross sections

tabulated for each isotope and other pertinent information necessary to the specification

of the nuclear properties  of any isotope. At present,   the BLT contains information  for

43 different isotopes. The information contained  on the Raw-Data ·Tapes is given below.

  ··   -    .     For each isotope, the values in 3-9 and 11 -1 3 have been tabulated at a sufficient number

of,points to insure linearity between  any two successive energy,points. These values  are
2

obtained from cards described in ATL-A-106 and Section II of this report:
2

1) Identification number (see ATL-A-106 )

2) Energy (electron volts)

3) acCE)
= capture cross section

4) as(E)
= scattering cross section

5)          of(E)
. = fission cross section

6) .9. (E) = inelastic-scattering cross section
ln

7)   v (E) =  number of neutrons emitted per fission
f

2. "Cross-Section Library for-the  DMM Code, " Advanced Technology Laboratories,   a
Division of American-Standard, ATL-A-106, 29 February 1960 (Secret-Restricted  Data).
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8) v. (E) = number of neutrons emitted per inelastic collision
ln

9)       [1  - Bo]  (E)
= transport correction;  1  - the average .cosine  of the scattering angli

10) 0 =  the maximum fractional energy loss per collision

11) Xf(E)
= fission spectrum;· fraction of fission neutrons emitted  at any energy

12)  X. (E) = distribution in energy of inelastically scattered neutrons
ln

13) X. (E) = normalizing function for truncated X.
1n                      ln

14) YA =  yield of isotope A from fission of A
X

X

15) An
=  isotope A forms isotope An by capture or fission

2
All cross-section values are given in barns. Quantities.1 through  10 are given in ATL-A-106.

The cross -section cards from which the Raw-Data Tapes · are  made are tabulated  by

ascending values of energy and are put on the tape in the same order. Cards containing the

raw data and the tape blocks are described in detail in Sections  II and III, respectively.

The Basic-Library Routine regroups the information on the Raw-Data Tapes into the

proper form for use in the DMM System.

The Basic-Library Routine is selected by use.of the code name BASLIB in the program-

control words. The 'restriction  on this routine is given  by the following inequality:

17Y + 2M < 10883
-

Xf     10 *
where Y is the number of isotopes in basic library,

M    is the .number.of points of tabulation of X  .
X                                           f
f

E. Microscopic-Group.- Cross-Section-Tape

The Microscopic-Group - Cross-Section-Tape Routine generates the group-average

values of the energy-dependent nuclear parameters appearing on the Basic-Library Tape

(BLT). In ordinary operation,   the  BLT  is on TAPE2  and the Microscopic-Group.- Cross-

Section Tape (MGCST) is written on TAPE3. The group  tape also contains information

pertaining  to the fractional energy losses, the yield factors, the decay constants,   and  the  

descendants for each isotope, even though they are not energy dependent.
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This  code  may be  used  in two ways:    1) to generate  a new MGCST tape solely from the

BLT, or 2) to generate a new MGCST from the BLT and from a previously computed MGCST.

Isotopes on the new MGCST whose cross sections appear on the old MGCST are merely

copied  onto  the new MGCST.     It is understood, of course,   that the group structure  must

remain the same in this case. .Whenever a new group structure is entered from the

problem input, a completely new MGCST  must be computed.

The method used to obtain the group-average cross sections can be described briefly
as follows. The cross sections and other energy-dependent parameters are assumed to be

linear between  any two successive points  in the tabulations. A general expression  for  the

group value then becomes

E- i r-
G = f     (b + mE)     1  -  r   dEX E

E
i+1

E
From this expression, it is apparent that these are not true group averages but represent

the area under the curve. Not until the a is divided by the respective group width,  asX

is  done  in the evaluation  of the nuclear constants,   do true group-average values appear.
A detailed discussion of the actual integration of the above expressions is given in Appendix G.

The Microscopic-Group - Cross-Section-Tape Routine is selected by use of the code

 
  name MGCSTP in the program-control words. The choice of tape units may be governed

by the tape-designation input, as explained in Section II. However, the MGCSTP normally

appears on TAPE3.

To perform the cross-section evaluation,information from both the BLT and the problem

input is required. (See Table I-2 below. )
The  restriction  on this routine is given  by the following inequality:

4M + 1OY +B+ 16I + < 90403I (I-1)
A                       2          10 '

where M i is the number of points at which isotope A is tabulated. The symbols I, B, and

Y are  defined in Table  I-2.
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Table I-2

Microscopic-Group - Cross-Section-Tape Routine

Card  Input

Symbol Information Type of Information

I Total number of energy groups in problem Problem dimensions

B Total number of isotopes in problem Problem dimensions

Y Total number of isotopes on BLT Problem dimensions

INFl Group structure indication: . Control information
0 - Same group structure
1 - New group structure, new tape must

be made

INF2 Old  group tape indication: Control information

0 - Old tape not used
1 - Old tape used

ENGY Group structure Energy-group structure

ISOP List of isotopes used in problem Isotope list

In.addition.to the averaging. procedure as outlined, this routine calculates two

microscopic-group cross sections, the transport and total cross sections (not included in

the original raw data). These cross. sections  are then averaged for the various groups as

described above. Point values for each of these cross sections are determined by the

following equations:

Total cross section:

aTIE(k)] = ac[E(k)] + 0*s[E(k)] + af[E(k)] + 0. [E(k)]ln

Transport cross section:

otr[E(k)]  = <1 - BO [E(k)]  as[E(k)] + ac[E(k)] + (rf[E(k)] + ain[E(k)]
F. Nuclear-Constants Preparer

The Nuclear-Constants-Preparer Routine generates the Nuclear-Constants Tape

(TAPE4)  from the Microscopic-Group - Cross-Section Tape (TAPE3). The layout  of  this

tape is described in Section III.

The nuclear constants evaluated and written on tape by this routine are the following:

P
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ki
D   - diffusion coefficient,

kiT    - total removal cross section,

k_ij1'        -    elastic- and inelastic-scattering source into group  i from group  j,

kiF   - fission-production cross section,

k  i
2' f     -

macroscopic-fission cross section.

The tape also contains the energy spectrum of neutrons xf produced by fissioning,

obtained directly  from the Microscopic-Group Cross-Section  Tape.

The equations and methods used to calculate the above .constants are discussed fully in
1

Sections  III and  IV of ATL-A-105.

The Nuclear-Constants-Preparer Program is selected by use of the code name NUCCON

in the program-control words. The designation  of a Nuclear-Constants Tape other  than

TAPE4 is controlled by the tape-designation input, which will be described in Section II.

Besides being written on the Nuclear-Constants Tape, the results of a nuclear-constants

calculation are automatically printed on the Output Tape (TAPE8) upon completion of the

evaluation.

The  input  to the Nuclear-Constants Routine normally comes  from two sources:    1)  the

Microscopic-Group - Cross-Section Tape which contains all the group-averaged nuclear

properties of the isotopes of interest, and 2) the problem-input data.

There are exceptions to the above specification of input. To initiate a problem, the

constants are evaluated using  only  the  data  from  the two sources mentioned above. However,

if one wishes to re-evaluate the nuclear constants after a diffusion calculation, the constants

that are calculated and put on the Output Tape will be flux weighted, as described in
1

Section III of ATL-A-105. The fluxes are obtained from the last diffusion calculation.

The Nuclear-Constants Routine is usually called for after a burnup calculation.  Here,
too, the constants will reflect not only the changes in concentration but the flux weighting.

A complete description of the problem input is given in Section II, but for the sake of

clarity the input used by the Nuclear-Constants-Preparer Routine is listed below in Table I-3.
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Table I-3

Nuclear-Constants-Preparer Routine
Card Input

Symbol Information Type of Information

R Total number of regions in problem Problem dimension

I Total number of energy groups in problem Problem dimension

S Total number of shielding factor sets in problem Problem dimension

B Total number of isotopes in problem Problem dimension

ISOP List of isotopes in problem Isotope list

SFKI Self-shielding factors Self-shielding factors

AKBK Isotope concentrations and regions in which AK table

isotopes appear; shielding-factor control

PBKI Transverse leakage Transverse leakage

ENGY Group structure Energy-group structure

The restriction is given by the following inequality:

SI + 24I +6 R+B+ 7RI + + BR  <  9620(R + 3) I (I - 1)
2                     10

The  symbols  I,   R,   and  B are defined in Table  III-3.

G. Nuclear-Constants Corrector

The Nuclear-Constants-Corrector Routine is used to correct an existing Nuclear-
j

Constants Tape, and is selected by use of the code name CONCOR in the program-control

words.     The  need for correction is determined  by the particular DMM problem.

Normally, this routine will be selected and used at the following stages of a problem:

1) after a perturbation of the concentr tion of any one isotope in any one region and 2) after

a xenon and samarium calculation that determines xenon and samarium concentrations at

equilibrium,  or at some time at after shutdown. In addition to making the.corrections
S

in the nuclear. constants due to the changes given above, the program automatically applies

flux  weighting  to the nuclear constants. The fluxes are obtained  from  the last diffusion
1calculation. The flux-weighting technique is described in Section  III of ATL-A-105.
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The restriction is given by the following inequality:

ID 24I +8 R+B+ 7RI +S I+B R+ < 9618(R + 3) I (I - 1)
2                10  · '

H. Adjoint

The Adjoint Routine rearranges the normal nuclear constants used in the diffusion-

theory calculation into the proper form to solve the adjoint equation as given in Section VII
1ATL-A-105. The Adjoint Routine then automatically calls in the Diffusion-Theory Routine,

which  uses the adjoint constants to calculate the adjoint fluxes. The adjoint fluxes, together

with the normal diffusion-theory fluxes,  can be used to carry out analyses of the perturbation-

theory  type.

It should be noted that the adjoint constants should be obtained from the initial nuclear-

constants determination so that no flux weighting will appear in the adjoint constants.

The Adjoint Routine is selected by use of the code name AJOINT in the program-control

words. The input is provided  by the geometry  of the specific problem  and the Adjoint-

Constants Tape.

The storage restriction is given  by the following inequality:

6RI + < 9648IR (I - 1)
2            10   '

where R = total number of regions in problem, and I = total number of groups in problem.

By  setting up the ordinary diffusion equation in matrix form and performing the necessary

transformations to arrive at the adjoint configuration, it becomes apparent that the adjoint

constants can be obtained from the ordinary diffusion constants by a simple transposition
k I-i+1 k iof the constants. This process  can be described simply as follows:         D                 -      D     .

1                                                                                   I-i+1
That  is,   D on ordinary constants  tape is replaced  by D to form the adjoint constant.

If I  =  32,   then

32     1D -D 9
31     2
D -D 9
1      32D -D

The following are treated in exactly the.same manner.

I-i+1                i
Xf       -F     ,
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FI-i+1 . i
- Xf 9

I-i+1              i
Xf

-   S   '.
f

I-i+1              iT     -T.

The handling of the elastic- and inelastic-scattering group-transfer, terms is slightly
k I-j+1, I-i+1 _ kTijmore complicated. The transfer terms can be expressed as    T

For example, if I = 4,

21          43
T   replaces T

31          42
T  replaces T

32            32
T   replaces T

41          ,41
T  replaces T S 9

42 -31
T       :replaces .T , and

43           21
T   replaces T

The normalization of the adjoint fluxes is discussed in the Words of Caution in Section  IV. E.

I. Diffusion Theory

The Diffusion-Theory Program solves the ordinary multigroup diffusion equations,

determining the spatial- and energy-dependent flux distribution, the power distribution,

and the reactivity  for any rbactor configuration.

The method of solving the diffusion-theory approximation and the evaluation of the
1nuclear parameters  used  in the equations are fully described in ATL-A-105.

The input required  by this routihe comes  from two sources: 1) Nuclear-Constants

Tape   and 2) Problem Input.

-               The data obtained from the Nuclear-Constants Tape are described above. In addition,
certain data are.obtained from the problem input as in the table below.

B
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Table I-4

Diffusion-Theory Routine
Card Input

Synnbol Information Type of Information

I                  Number of energy groups in problem Problem dimensions

N                 Number of mesh points in problem Problem dimensions

R                Number of regions in problem Problem dimensions
*

INFS Iteration Output: Control information
0 - Output only at convergence
1 - Output after every iteration

QQ Power density of reactor - kw/cc of reactor Special data
volume

13
PSUBO Number of fissions per kw-sec = 3. 12 x 10 Program constants

PTS Number of mesh spaces in each region .Region spaces

EPSIL Convergence.criterion for reactivity System constants

EPS2 Convergence criterion for power,density System constants

OMEGA Acceleration factor System constants

RHO Geometry specification: Perturbation indicators

0  -  slab ;   1 - cylinder;  2 - sphere

FUDIF Mesh spacing in each region - cnn Mesh spacing

BSUBO Boundary condition at mesh point with Boundary tonditions

smallest index - zero

BSUBN Boundary condition at mesh point with Boundary conditions

highest index - N

The Diffusion Routine is selected by use of the code name DIFFUS in the program-

control words. Convergence  of the reactivity  and the power density terminates the Diffusion-

Theory Routine. Diffusion output (described in Section  II)  may be obtained after.each

iteration  or at convergence, depending upon control  word  INF5 as indicated in Table  I-4.

This  routine, in conjunction  with the Criticality-Adjustment Routine, serves to perturb

a concentration, region size, or transverse leakage, in order to obtain the .desired reactivity.
Diffusion runs may also be used to account for the effect of flux-weighted nuclear constants

and to determine the effect of isotope burnup or xenon-samarium addition.   The only

*        See Section II for INFI - INF4.
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exception  to the selectability  of this routine  is the choice  of the AJOINT  code.     This  code

automatically selects and runs the Diffusion-Theory Routine after adjusting to get the

adjoint constants.

The restriction is given by the following inequality:

4I + lOR + 9N + 6RI + < 9623RI (I - 1)
2            10

The symbols R,  I,  and N are defined in Table.I-4 above.

J.        C riticality Adjustment

The Criticality-Adjustment Routine is used to determine the appropriate value of a

quantity to obtain a desired value  of the reactivity. The quantities  that  can be varied  are

the concentration of any one isotope in any·one region,  the mesh spacing in any region
2

(Ar),   or the transverse leakage  (DB   ).

This routine should  be  used in conjunction with the Nuclear-Constants -Preparer,   the

Nuclear-Constants-Corrector, and the Diffusion-Theory Routines in order to make full

use  of the perturbation technique. Based  on the existing value  of the perturbable quantity,

the Diffusion-Theory Routine produces a reactivity that, when coupled with the desired

reactivity, serves as a basis to perturb the aforementioned quantity. After each pertur-

bation, the nuclear constants are corrected and the diffusion is rerun to determine a new

reactivity.  When the reactivity converges to within the tolerance (<3) of the desired

reactivity,  then the reactivity, the final value of the varied quantity,  and the tolerance are

written  on the Output  Tape. The nuclear constants, fluxes, and power distribution  are

written for each perturbation. The equations uspd in this routine are given in Section  VIII
1

of ATL-A-105.

The diffusion calculation  and the problem input supply the input  to this routine.      The

diffusion furnishes the reactivity. The problem .input contributes the information in Table.I-5.

The Criticality-Adjustment Routine is selected by use of the code name CRTCAL in the

program-control words. This routine  is gene rally preceded  by a diffusion calculation  and

followed by a nuclear-constants calculation. The storage restriction is given by the following

inequality:

4R +B+N+R I*  9647
10 '

where the R, B, N, and I are as defined
previously.                                               <
1-16



Table I-5

Criticality-Adjustment Routine
Card Input

Syntbol Information Input Variable

VARI Variable.to be perturbed: Perturbation indicators
Type  1 - Concentration
Type 2 - Mesh spacing
Type 3 - Transverse leakage

NOM Number of isotope'being'varied.. Perturbation indicators

KKK Region index of variable being perturbed Perturbation indicators

1DZDK Initial value of 6 (see ATL-A-105) Systenn constants

k Desired value of the reactivity System constants
0

EPS3 Convergence criterion, <3 ' for the reactivity System constants

K. Neutron Balance

The Neutron-Balance Routine evaluates in detail the neutron balance, based  on  the

preceding diffusion-theory calculation. The following quantities are evaluated and placed
on the Output Tape, TAPE8.

1) Total neutron flux per unit energy in group i of region k.

2)       Degradation from group  i in region  k to lower energy groups.

3)   Scattering from higher energy groups into group i of region k.

4) Fission-neutron source in group i of region k.

5) Neutron removal from group  i of region  k  due to perpendicular leakage.

6) Neutron removal due to absorption from group i of region k.

7)   Removal due to leakage from the outer boundary of region k in group i.

8)      Removal due to leakage  from the inner boundary of region k in group  i.

9) Total removal from group i of region k.

10) Total neutron production.in group i of region k.

11) Total leakage in region k.  .

12) Total fission-neutron source in region k.

13) The total fission-neutron production from group i of region k.

14) The error in neutron balance for region k.
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The equations used to determine the above quantities are given in Section IX of
1

ATL-A-105.

The information necessary to carry out the above calculations comes from three

sources. The fluxes are obtained from the preceding diffusion calculation, -the necessary

nuclear parameters from the Nuclear-Constants Tape, and the information in Table I-6

from the problem input.

Table I-6

Neutron Balance
Card Input

Symbol Information Input Type

N Total number of mesh points in problem Problem dimensions

R Total number of regions in problem Problem dimensions

I Total number of energy groups in problem Problem dimensions

RHO Geometrical configuration: Perturbation indicators

0 - slab, 1 - cylinder, 2 - sphere

PTS Number of spaces in each region Mesh count

RDIF Mesh spacing - crn Mesh spacing

PBKI Transverse leakage Transverse leakage

The restriction for this program is given by the following inequality:

I+3 N+7 R+ 14R x I+ < 9626RI (I - 1)
2            10 '

where  N,   R,   and  I  are as defined in Table I-6 above.

The Neutron-Balance Routine is selected by use of the code name NUTBAL in the

program-control words.

L. Xenon-Samarium Addition

The Xenon-Samarium-Addition Routine.computes the xenon and samarium concentrations

at equilibrium or at some time ats(sec) after shutdown. These concentrations are retained

on drum and are available to the Nuclear-Constants-Corrector Routine so that the nuclear

constants can be.corrected to incorporate the xenon and samarium addition. A diffusion

calculation can then be run to determine the effect of the poison addition. This sequence.of

events  can be  set up by using the proper program-control. words  in the problem input.    To
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evaluate changes when xenon and samarium are present at startup, the Burnup Routine

would have to be used, with concentrations of xenon and samarium,  in the initial problem

input.

It should be pointed out that the problem input must contain xenon and samarium in
the  isotope  list  for any problem,   but  that the concentration would normally  be  zero.

The equations used to evaluate the xenon and samarium concentrations are described
1

in Section V of ATL-A-105.

The necessary input is obtained from several sources. The fluxes are obtained  from

the diffusion calculation. The xenon. and samarium parameters, described in Section II

and in ATL-A-105,1 are constants that are built into the program. The required 112,    and
i

a  (Xe) are obtained from the Nuclear-Constants Tape and the Microscopic-Group - Cross-
C

Section Tape, respectively. The following card input information is used.

Table I-7

Xenon-Samarium-Addition Routine
C ard  Input

Symbol Information Input Type

B Total number of isotopes in problem Problem dimensions

R Total number of regions in problem
< Problem dimensions

I Total number of energy groups in problem Problem dimensions

RHO Geometrical configuration: Perturbati on indicators

0 - slab, 1 - cylinder, 2 - sphere

ENGY Group structure . Group structure

AKBK Concentration of isotopes in regions, AK table

self-shielding factor sets

SFKI Shielding factor sets Self-shielding factor

DELTS
Ats(sec)

time after shutdown Special data information

The Xenon-Samarium-Addition Routine is selected by use of the code name XESMAD in

the program-control words.

The   restriction is given  by the following inequality:

14R + 17I + 2RI+ N + SI s 9633
10'

l
where N = total number of mesh points in problem, S = total number of shielding factor sets in

problem.     R and  I  are as defined in Table.I-7.
1-19



M. Burnup

The Burnup Routine is used to determine the depletion of isotopes in the' various reactc
<= (U236)

regions  and the- resultant production. of other isotopes. For example,   U(235)
-w    (U237)   '

U(238) - Pu(239) - Pu(240) - Pu(241).

The following information is necessary to determine the production or depletion of

any isotope, whether  or not initially present:     1) the isotope number  in the isotope  list,

2) the isotope data card indicating the.concentration in the appropriate region (this includes

a  concentration  of  zero  for each isotope not present initially),   3) the isotopic cross sections

on the Microscopic-Group - Cross-Section  Tape.

The new concentrations determined from the burnup calculation  are  used  as a basis

for computing the nuclear constants. These constants  in turn may be used to perform a

diffusion calculation. This sequence of events can be specified by the user through the

proper choice  of the program-control words. The equations  used  in the burnup.calculations
1

are  given in Section  VI of ATL-A-105.

The input necessary to evaluate the.changes in isotopic concentrations comes  from

several sources:    1) the fluxes from  the last diffusion calculation,  2) the nuclear data,

such as decay constants and yields,   from the basic library,   and  3) the problem input

described below.

Table I-8

Burnup
Card Input

Syrnbol Information Type of Information

B Total number of isotopes in problem Problem dimensions

R Total number of regions in problem Problem dimensions

I Total number of energy groups in problem · Problem dimensions

RHO Geometrical configuration: Perturbation indications

0 - slab, 1 - cylinder, 2 - sphere

ISOP Isotope list Isotope list

ENGY Group structure Energy-group structure

AKBK Concentration by isotope and region; self- AK table

shielding control

SFKI Shielding-factor sets Self-shielding
factor.        PTS Number of spaces in each region Mesh count

RDIF Distance between mesh points in each region Mesh spacing
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The Burnup Routine is selected by use of the code name BURNUP in the program-

control words.

The  .restriction is given, by  the following inequalities.:      ·

17I +7 R+B+N+ 2BR +SI+RI  <  9600.    and 8BR < 9649
10 10   '

where N = total number of mesh poihts in pr.oblem,  S = total number'of self-shielding factor

sets in problem,   and B,   I,   and  R are as, defined in Table  I-8.

N. Output

The Output Routine transfers the output of the various routines in the DMM System to

the Output Tape,   TAPE 8. This routine resides permanently  on  drum  and  is not selectable

by  the  user.     When the Output Routine is needed, the Monitor transfers  it  into  core,   pre-

serving  core  on drum. Control  is then transferred  to the Output Routine. The output  of

a particular program is printed on the output tape, control is returned to the Monitor,
core is restored, and the Monitor selects the next program indicated by the program-control

words.

The routines having output which will normally be put on the Output Tape and the type

of output from each routine are listed below.

Routine on Output Tape Type of Output

1. Nuclear-Constants Preparer and All nuclear constants (described in
Corrector Outputs ATL-A-1051 and· Section  III. F)

2. Diffusion Theory Iteration number

Reactivity

Neutron flux

Power distribution

Difference. in power distribution of last two
iterations

3. Criticality-Adjustment Output Value .of input quantity being perturbed, after
every third perturbation

Value of the converged reactivity corresponding
to each value  of the perturbed quantity

Reactivity specified in input

Change in variable with change in reactivity
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Routine on Output Tape Type of Output

4. Neutron-Balance Output All quantities listed in Section II. K.

5. Xenon-Samarium-Addition Output The concentration of xenon and samarium at
the At specified as input,

S

6. Burnout Output The concentrations of all isotopes depleted
or produced by the Burnup Routine

All:...3
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II. PROBLEM INPUT, OUTPUT, AND RAW-DATA DESCRIPTIONS

A detailed discussion of problem-input format is presented in this section. In addition

to the information contained here, a potential DMM System user should consult the "Words

of Caution" presented in Section IV. The Words of Caution emphasize special items in the

running of pr6blems in general, and such details as the best means for running consecutive

and similar problems.

A. Problem Input

The  description  of the input cards  used  in the definition  of a particular problem follows.

The card data can be interpreted as the data necessary to run a problem through certain

routines in the DMM system of codes.

The problem input is considered separately from the input  to the Raw-Data. Tape, which

includes basic nuclear data that can be used for any number of problems (see Section III -

Raw-Data Tape and part C of this section).   The card input is discussed below as fixed-

point information, floating-point infprmation, mixed floating- and fixed-point information,

and problem-control information.

1. Fixed-Point Information

All fixed-point information is contained  in the low-order portion  of  the  word,   e. g.,

a fixed point 1 would be 000000000001.

a. Problem Dimensions

The fixed-point information describes the over-all size of the problem and

consists  of the. following quantities.

IDEN - Problem number

N      - Total number of geometric mesh points in problem

I      - Total number of energy groups in problem

B     - Total number of isotopes in problem

R        - Total number of.regions in problem

S     - Total number of self-shielding factor sets in problem

Y     - Total number of isotopes on Basic-Library Tape

This information is put on cards as shown in Table II-1.  Card 1 c6ntains

the   identification   word  for this input  data.
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1

gl

Table  II- 1

Problem-Dimensions Input

Columns Card 1 Card 2 Card 3

Y
1-12 000000000000 . IDEN   Y

Y
13-24                                N          999999999999

25-36                               I

37-48                               B

49-60                               R

61-72                                S

73-80

The identification word on card 1..is .the.first quantity and, therefore, the first

card for the input to any problem. The information above is stored in the Common-Storage

Block (see Appendix A) sequentially starting at cell 00010.

b. Mesh Count

The number ofmesh spaces (n ) ineach region (k), k=1, 2, ...,R, isgiven

in  Table  II-2.     Card  1  contains the identification  word  for this particular information.

Table II-2

Mesh-Count Input

R+1
Columns C ard 1 Card 2 Card -

6

Y
1-12 000000000001           n               n

1 R
Y

13-24                                  n            999999999999
2

25-36                                 n
3

37-48                                  n
4

49-60                                 n
5

61-72                                  n
6

73-80

Note: If region 1 had 60 mesh spaces, then nl = 000000000060.
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c.         Tape Des ignations

The Tape Designations assign logical tape units to the mnemonic.names     ·  ·

Tape 1 through Tape 10. Tape.t =t, t=l, 2...,10, is automatically assigned to the

names as follows.

Tape

TAPEl DMM Program

TAPE2 Basic Library ;

TAPE3 Microscopic-Group Cross Section - New

TAPE4 Nuclear Constants

TAPE5 Microscopic-Group Cross.Section - Old

TAPE6 Adjoint Constants

TAPE7 Burnup

TAPE8 Output

TAPE9 Dump

TAPE10 DMM Library

If it is desired to change these assignments, the tape-designati6n input shown

in  Table  II-3  is  used.     Card  1  contains the identification  word  for this particular input.

Table II-3

Tape-Designation Input

Columns Card 1 Card 2 Card 3

Y
1-12 000000000002         t                 t

1                       7

13-24                               t                 t
2                  .8

25-36                               t                 t
3                      9

37-48                               t                 t
4                 10

Y
49-60 t              999999999999

· 5

61-72                               t
6

73-80
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For example, if the user wants to assign theNuclear-Constants Tape to servo 9,

then t = 000000000009.
4

This  input will automatically supersede,the normal assignments. This infor-
mation is stored sequentially in the Common-Storage Block starting at. cell TAPEl.

d.  Isotope List

The  Isotope List contains.the  list of isotopes  used  in the problem. The isotopes
2

are  identified  by the identification numbers described  in  ATL-A- 106.

Card 1 contains the identification word indicative of the Isotope List.   The

card  format is given in Table  II-4 for isotopes  Al  to ·AB'

Table II-4

Isotope-List Input                     -

B+1
Columns Card 1 Card 2 Card (-r) + 1

.1-12 000000000003        A             A
1               B-2

13-24                                A                A2               B-1

25-36                                A                A
3                     B

Y
37-48                                 A             999999999999

4

49-60                                A
5

61-72                                 A
6

73-80

This information is stored sequentially in the Common-Storage Block,

starting at cell ISOP.

e. Control Information

The control information is provided to the  code. to allow the use of certain

options in the general flow of the problem.  The card input as specified indicates that there

are several choices of control words available,  only five of which are presently used.

This  information is stored sequentially  in the. Common-Storage Block, starting at  cell INFl.

Card  1  contains the identification  word  for this particular  set  of  data.
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Table II-5    '

Control-Information Input

C olumns Card 1 Card 2 C ard  3

Y
1-12 000000000004 C ontrol  Word 1 C ontrol  Word  7

13-24 Control Word 2 Control Word 8

25-36 C ontrol  Word 3 Control Word 9

37-48 C ontrol  Word 4
.
Control Word 10

49-60 C ontrol  Word 5 Control Word. 11

61-72 C ontrol  Word 6 Control Word 12

73-80

The five inputs  used at present  are:

Control Word 1.- Group-Structure Indication

000000000000 - Sanne group structure as previous
problem and/or old group tape

000000000001 - New group structure

Control Word 2 - Microscopic-Group.- Cross-Section Tape Option

000000000000 - N6 old group. tape

000000000001 - Use an old group tape

Control  Word  3 _- Maximum number of diffusion iterations. For example,

000000000005 - Diffusion,output after fifth iteration

Control Word 4 - Maximum number Of iterations of adjoint-diffusion.  For
example,

000000000005 - Adjoint output after fifth iteration

Control Word 5 - Diffusion Option (Normal or Adjoint)

000000000000.- Output after last (converged) iteration
only

000000000001 - Output after each iteration

There are allowances for 12 words of control information but, at present, only

words  1  through  5 are utilized.     As in other input groups,   the  last word  used  must be
Y

followed by 999999999999.
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f. Perturbation Indicators

The perturbation indicators provide the diffusion and criticality routines with

information concerning the parameters that are to be varied internally to arrive at the

reactivity specified in the problem input.   The card format is given in Table II-6.   This

information is stored in the Common-Storage Block, starting at cell RHO.  Card 1 contains

the identification.word.

Table II-6

Perturbation-Indicators Input

C olumns Card 1 Card 2

Y
1-12 000000000005               p

2
13-24 V(A, Ar,  DB  )

25-36                                           k

37-48                                           A
Y

49-60 999999999999

61-72

73-80

p Geometry specification =0- slab; 1- cylinder; 2- sphere.

2
V(A, Ar, DB j Variable,to be perturbed, =-1-concentration of any isotope,

2 -mesh spacing (centimeters)  in any region, 3-perpendicular
leakage   (DB2).

k = number of the region in which a perturbation is to take place.

A = the identification number of the isotope whose concentration is to be.varied.

In selecting the V(A, ar, DB2) to be used in a particular problem, the following

points should be noted.

If V(A, ar, DB2) = 000000000001, .then the appropriate values for k and A
must be chosen.

If V(A, Ar, D]32 ) = 000000000002,  then only k must be specified.
2

If V(A, ar, DB  ) = 000000000003,  then both A and k have no meaning and

may be zero or any other number without affecting the

perturbation  of  DB2.

2-6



2. Floating-Point Information

The following sets of problem data are specified in floating-point format.  The

first card for each set of data is used as the indicator word for that particular set.  The

floating-point format  is as follows:

0.01 + 10000000 - 01

-0.10 - 10000000  00

0.10 + 10000000  00

1.0 + 10000000 + 01

10.0       "          + 10000000+ 02

a.   Energy-Group Structure

The first energy value for each group is indicated, and the list is in descending

order, starting. with the highest energy value  in the highest energy group.      The last energy
value given is the lowest energy value in the lowest energy group. The units are in electron

volts (ev). This group structure is used first in the determination of the microscopic-

group-average cross sections.

The format where.card  1 contains the code word indicating group structure

is  given in Table.II-7.

Table II-7

Energy-Group-Structure Input

I+4
C olumns Card 1 ' Card 2 Card -

6

y                           i                                       EI- 1 -1-12 000000001000                E

2I
13-24                              E              E

25-36                            E3            EI+1

4                              Y
37-48                              E         999999999999

5
49-60                             E

6
61-72                             E

73-80

  
Note: There  will  be  one more value of energy  than the number of groups.
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b. Mesh Spacing

The distance between adjacent mesh points in centimeters is given as ar.

This is constant in any one region but can vary from region to region. The input cards

are  given in the.following format.      The  data are stored  on  drum  in the region  RDIF.      Card   1

contains the identification word for this set of data.

Table .II-8

Mesh-Spacing Input

R+1
Columns Card 1 Card 2 Card -

6

Y
1-12 000000001001       Arl

ar
R-2

13-24                 Ar2       ArR-16

25-36                              Ar)             'ArR
37-48 Ar 999999999999

4

49-60                             -                            ar
5

61-72 Ar
6

73-80

c. Boundary Conditions  at  Last Mesh Point
1

The boundary condition  at  the  last mesh point is explained  in  ATL-A- 105.

The  value  BN is given  for each energy group  in the problem. The. format  for this condition

is given below.  Card 1 contains the identification word.
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Table II-9             ;

Outer-Boundary-Condition Input

I+ 1
Columns Card 1 Card 2 Card -

6

Y
1               I-2

1-12 000000001002       B              B
N N

2              I-1
13-24                             B              B

N N

3I
25-36                            B             B

N N

4 Y
37-48                             B             999999999999

N

5-
49-60                            B

N

6                                              '
61-72   .                . .       B

N

73-80

d.   Special Data Information

Three quantities are included  in the special data information:    1)  Q  = kw/cc  of
reactor volume, 2) Ats .= time after reactor shutdown, 3) At = maximum time incrementmax.
(ATL-A-1051).      Q  is  used  in .the diffusion analysis,   Ats  in the xenon-samarium calculation,
At            in the burnup.computation.

max
This information input is given in the following form.  Card 1 contains the

identification word.
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Table H-10

Special Data Input

Columns Card 1 - Card 2

Y
1-12 000000001003              Q

13-24 at
S

25-36 At
max

Y
37-48 999999999999

49-60

61-72

73-80

e. Boundary Condition at Mesh Point Zero
1

The boundary-condition data, as explained in ATL-A-105, gives the necessary

boundary conditions that must be satisfied at the beginning of the geometric mesh in the

particular problem. The condition  at this point, called  B ,   must be specified  for  each

energy group i contained  in the problem specifications. The identification  word and format

are given in Table II-11, and this data is stored on drum in the region BSUO.
.1Table II-11

Inner-Boundary-Condition Input

I+ 1
C olumns Card 1 . Card 2 Card -

6

1 I-2
1-12 000000001004      B             B

0                 0

2              I-1
13-24                             B              B00

3I
25-36                            B             B00

4                                        Y                                 -
37-48                            B            999999999999

0

5
49-60                            B

0

6
61-72                             B

0

73-80
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f. Perpendicular Leakage

The perpendicular-leakage input contains the valve of the perpendicular
2

leakage, DB, for every group in every region. The input cards have the following format.

Card  1  contains the identification  word.      The data is stored  on  drum  in the region called

PBKI.

Table II-12

Perpendicular- Leakage Input

ki+ 1 RI+1Columns .Card 1 Card 2 Card- Card-
6                   6

*
Y  .1 21 k 2i R-1 2I1-12 000000001005 (DB ) (DB ·) (DB )

2 21 k+1 2i R  2I
13-24 (DB ) (DB ) (DB )

3  21                 Y
25-36 (DB ) 999999999999

4 21
37-48 (DB )

1  22
49-60 (DB )

2  22
61-72 (DB )

73-80

*   k= region index and runs from k=1,2, . . . ,R
i    = energy-group index  and   runs   from  i  =   1,    2,    .  .  .,    I.

g. Self-Shielding Factors

This block of input data contains all the sets of self-shielding factors to be

used in a particular problem. Each isotope uses any one of these sets, and the particular

set associated with a particular isotope is indicated in the AK table described in Section III

and A. 3 of this section. The input is specified in the following format and put in drum in

region SFKI.    Card  1  contains the identification word for self-shielding factors.
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Table H-13

Self-Shielding-Factor Input

fi+1 SI+1
Columns Card 1 Card 2 Card - Card-

6                   6

Y 1
1-12 000000001006        f

1

2      ·        i            fI-313-24 f                    f
1                    f                    S

3               fi+1              I-225-36                                f                               f
1                    f                    S

4 i+2 I-1
37-48                                 f                f                f

1                                1·                               S

49-60                              f 5                            fI
1                                         S

6
61-72                                 f

1

73-80

Subscript f indicates the set, 1=1,2,  . . . , S..
Superscript i indicates energy group i=1,2, . . . ,I.

h. Xenon-Samarium Constants

The  following  data  is  used  in the evaluation of xenon and samarium concentrations.
1

These quantities  are as defined in Section  V of ATL-A-105,      and the numerical values

listed therein are built   into the program as conitants.     If  it is desired to change  any of these

values,  they can be put in as problem input with the.following format,    They are stored in the

Common-Storage Block, starting at cell PSUBO.  Card 1 contains the identification word.

Table  II- 14

Xenon-Samarium-Constants Input

Columns Card 1 Card -2 Card 3

Y
1-12 000000004007           P              X0             pr

Y
13-24                                 Y         999999999999

xe

25-36 ·                              Y
I
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Table   II- 14
(concl. )

Columns Card 1 Card 2 Card 3

37-48                            Y
Pr

49-60                            1
xe

61-72

73-80

i. System Constants

The system constants consist of quantities used by several different programs

in the DMM System. There are values for some of these system constants already in the

codes, but any new values desired can be input by using this particular block of input.   The

system constants are stored in the-Common-Storage Block, starting  at  the cell RZERO.

Card 1 contains the identification word.

Table  II- 15

System-Constants Input

C olumns Ca-rd 1 Card 2 .Card 3

1-12 000000001008 rl 10
' 13-24                             T               W

25-36                            f              6
1

Y
37-48                            €         999999999999

·2

49-60                            E
-                                                                              3

61-72                             f
4

73-80

rl.= value of radius (centimeters) at mesh point. . This feature allows a

void region at the center of a cylinder of sphere that is not specified or

p. considered, rather than force the diffusion calculation to start at the
interface  of  the  void and unvoided regions.
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1-(seconds)  =  the time (u4ually zero) when a burnup calculation is initiated.
On the output,    the time would appear   at   the  tip of output listing
generated after the burnup.      The  sum  of  the time increments,
At, in the burnup steps would equal T.

El and <2 are convergence criteria used in the diffusion calculation for the
converg-ence on reactivity and power density, respectively.

w    = acceleration factor applied to accelerate.the convergence  of the power
density.

€ ' =    tolerance  used  in the.Criticality-Adjustment Routine  to  give the allowable
deviation of the computed reactivity from the desired input reactivity.

f4 =  a tolerance limit used in the Burnup Routine to allow a.change in the time
interval during a .sequence.of burnup steps.

*0 = the desired reactivity for the system. The Criticality-Adjustment Routine
-                       will cause a perturbation of concentration, region size, or perpendicular

leakage to attain this value.

6   =  dZ/dk = the anticipated change in that quantity being perturbed with the
change in the reactivity. The judicious.choice of this quantity
can bring about faster convergence.

1These quantities are discussed fully in ATL-A-105.

3. Mixed Floating- and Fixed-Point Information

a.   AK Table

The only set of inputs that falls into this ihformation category is the AK table

containing the followihg information:
A - isotope identification number (fixed point).

-24N - concentration of isotope-atoms per cc x 10 (floating point).
k - the numher of the region in which the isotope appears (fixed point).
f  - the number of the self-shielding set that is.to be used with this isotope

(fixed point).
This information appears on cards in the following format.  Card 1 contains

the  identification word.     The  data is. stored  on  drum  in the region AKBK.
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Table II-16

Isotope and Region-Identification Input

C olumns Card 1 Card 2 Card 3 Card 4 Card Z-1 Card Z

Y Y
1-12 000000002000     A            A            A          A          999999999999

1                1                2              B

1                1                2              B
k           k           k          k
1                2                1              L13-24                                              N                         N                         N                       NA         A         A        A

1                 1                 2                B

1-1   2   B
k           k           k          k
1                2                1              L

25-36 1                        1                        1                      1
A                       A                      .A                    .A
1                1                2               B

1                1                2              B
37-48                    k           -k            k           k

1            .2             1           L

Y: ,        Y          Y
49-60 999999999999 999999999999 999999999999

61-72

73-80

bb b
Al is some isotope; AB is last isotope used; kl , k 2' . . . ' kL are regions for

isotope A ; iA   is set of shielding factors for Al.' If an isotope is used in more than one
1

region, the isotope appears consecutively  (as in cards  2  and 3 where  the  9's  fall  on the  last

card  containing  Al).    · When the isotope is present  in one region  only,   the  9's  fall  on  that

card.  The last card (card Z) must be present.

4. Problem-Control Information

The problem-control information consists of the problem-input program-control

words that instruct the Monitor as to what programs are to be run, ih what order they

should be run,  and how often a particular routine or set of routines should be.cycled.

After  the user. selects the desired order, the appropriate program-control words

are entered in the following format and are stored in the Common-Storage Block, starting

with cell DIAl.   Card 1 contains the identification word.
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Table II-17

Problem-Control Input                                                               

C olumns Card 1 Card 2 Card 3 Card 4

Y
1-12 000000003000 DIAl DIA7 DIA13

13-24 DIA2 DIA8 DIA14

25-36 DIA3 DIA9 DIA15

37-48 DIA4 DLA10 DIA16

49-60 DIA5 DLA11 DIA17

61-72 DIA6 DIA12 DLA18

73-80

There are provisions  for 18 program-control words;  it  is not necessary to include

any more than are needed for a particular problem. The last-used program-control word

must have a 12 punch in the last column of its field.

The means of controlling the flow and operation of the codes of the DMM System

are discussed below.

5.    . DMM-Control Input

Each program-control word (PCW) tells the DMM Monitor to do one of three

things: 1) execute a specified DMM program, 2) transfer control  (of the order of execution)
to  a specified program-control  word,   or  3)  stop the program.      Up  to   18  PCW's  may  be

included in one set of input.  The PCW's are interpreted in the order they appear on the

input cards, until that order is interrupted by the appearance of a transfer PCW.

Each PCW uses 12 columns of the input card. The first six columns designate

the function of the PCW, and the last six columns contain an execution count. Specifications

of  input PCW's, according to  type, are given below.

a. Program-Control Words

To call a DMM program into use, a PCW containing the program code name
in columns 1-6 is input.  The code names appropriate to each DMM program are listed in

Table  II-18.      The  last six columns  of  this PCW control the number of consecutive, uninter-

rupted executions of the program. For example, the PCW: BURNUP000007 would result

in seven successive burnup.calculations before another PCW would be interpreted.     If,
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through  the  use  of a transfer  PCW, · the  same  PCW  word were encountered again,' another. '

group of seven burnup calculations would result.

Table H-18

DMM-Program-Identification-Code Names

Name Routine

PROBIN Problem Input

MGCSTP Microscopic-Group.- Cross -Section  Tape

NUCCON * Nuclear-Constants Preparer

CONCOR * Nuclear-Constants Corrector

DIFFUS Diffusion Theory

BURNUP Burnup

CRTCAL Criticality Adjustment

NUTBAL Neutron Balance

AJOINT Adjoint

XESMAD Xenon-Samarium Addition

BASLIB Basic-Library Preparation

An execution count is not used with the CRTCAL PCW, since the Criticality-

Adjustment Routine is normally executed as many, times as necessary to bring the criticality

factor, * , within the required
tolerance,   <3 '   of 14         In this special  case,   the  last  six

0.

columns of the PCW are interpreted as the number of another PCW, to which a transfer is

made if  *-*, O   > <3.  Thus, the CRTCAL PCW isanalogous toaconditional jump

instruction, the condition for making  the jump being that)i   is not close enough  to GEO  .      If

i  -  io 1      5 €3, control passes  to  the PCW following the CRTCAL  PCW. For example:

CRTCAL000012 is taken to mean, "Execute the Criticality-Adjustment Routine.  This

routine compares * to * o and, if 76 is not close enougli to'*,0, changes a parameter

that will affect a change  in *.     Then,   if  * was not within the desired range, take PCW12

*     The Nuclear-Constants-Preparer Routine (NUCCON) computes the full set of nuclear
constants. The Nuclear-Constants-Corrector Routine (CONCOR) modifies the nuclear
constants to account for.changes  in the concentrations  of one  or two isotopes. CONCOR
will give correct results only following execution  of the XESMAD or CRTCAL routines.
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1

next, otherwise take PCW13. "  It is presumed that the user sets up the PCW's in such a

way that PCW12 begins a series  of PCW's which will cause i to be recomputed  and  then

cause a return to the CRTCAL PCW.

With the exception  of two cases,   a  PCW is required  to  call  for any selectable

DMM program. For.example, a DIFFUS  PCW will  call  only the Diffusion-Theory Program

and  will not precede the diffusion calculation with a calculation of nuclear constants;  the

XESMAD PCW will compute xenon and samarium concentrations but will not recompute the

nuclear constants which depend on xenon and samarium concentrations.      The two exceptions

are:

1)   The AJOINT PCW causes the nuclear-constants matrices to be rearranged

for an adjoint calculation, after which a diffusion calculation  is   made,

using the modified constants.

2)        Every run automatically starts  with the Problem-Input Routine; there-

fore, PROBIN is not needed as the first PCW. PROBIN may be used as

the last PCW, however, allowing the user to run problems in series

without stopping the machine.

b. Transfer Program-Control Words

Whenever a "transfer" is encountered  in  the  list  of  PCW's, the Monitor's

progress through  the  list is altered,   and the program "jumps" to whatever  PCW  is

specified  in the transfer. Columns  1-6  of a transfer  PCW are: DIAMnn, where  nn  is  a
...

two-digit decimal number that designates the PCW to which transfer is made  (i. e.,
nn = 01 means "transfer to the first PCW", nn = 14 means "transfer to the 14th PCW",

etc.).   The last six columns of the transfer PCW are used as an execution count,  so that
the transfer is made only a certain number of times, following which the transfer becomes

ineffective. For example: DIAM03000022 would cause a transfer to the third PCW, the

first 22 times it was encountered.   On the 23rd time through, this transfer PCW would be

ineffective, and control would pass from it to the next PCW in sequence. However, on the

.  24th through the 45th times through, the transfer would be in effect again and would cause
1                                                                                                                                                                                                                                                                      I.

program control to pass to PCW3. The "cycle" implied here may be repeated as many

times as desired,   as  in the following example.
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I                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              -                                                                                                                                                                                                                                          --I

PCW Number Contents

1                     '        DIFFUS000001

2                                                                      DIAM01000003

3                                                        DIAM01000003

In such a case, the Diffusion-Theory Routine would be executed 16 times before control

would pass to the fourth PCW.

c.   The Stop Program-Control Word

The stop PCW, STOP00000000, ends the run by rewinding the program and

Output tapes and stopping computer.

A list of the input for a sample problem is given in Table II-27 at the end of

this section.

B. Problem Output

The Output Routine places the results obtained from the appropriate codes on the Output

Tape. The programs that generate useable output on this tape are the following:

1. Nuclear-Constants-Preparer Routine

2. Nuclear-Constants-Corrector Routine

-    3. Diffusion-Theory Routine

4. Criticality-Adjustment Routine

5. Neutron-Balance Routine

6. Burnup Routine

7. Xenon-Samarium-Addition Routine

8. Adjoint Routine

Sample output listings are given in Table II-28 at the  end of this section.   . The output shown

is for the sample problem input given in Table II-27.

C. Raw-Data Information

The raw-data information consists of the basic nuclear properties of the isotopes
2

contained in the DMM library.

This nuclear data is put on cards and, in turn, put on the Raw-Data Tape.  This tape

is used to make the Basic-Library Tape, which is used to determine the microcsopic-group-

average values and the nuclear constants for any particular problem.
The format of the raw-data cards is given in Tables II-19 through II-23, along with the

       definition of each quantity.
2-19



Table II-19

Indicator Card for Isotope A

Columns parameter Definition

1-12

13-24 A Isotope code name

a-1 2
25-36 a 1VIaximum fractional energy loss    [ --- ]

A                  ' a+1 'a = atomic weight

37-48 M Number of energy points tabulated for A
A

Y
49-60 FLAG End of information 999999999999

61-72

73-80

Table II-20

Descendants from Isotope A

Columns Parameter Definition

1-12                                 A                           Isotope.code name

13-24 A Isotope A transforms to isotope AO by capture
0

25-36 A. Isotope A transforms to
isotope Al by fission

1

37 -48 Y Yield   of  A from fission  AA 1
1

49-60 A Isotope A transforms to isotope A  by fission
2

61-72 Y Yield of A from fission of A
A 2
2

73-80

27A + 3
1

_6-
- 2 Descendant Cards
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Table II-20
(concl. )

Columns Parameter DefinitiOIi

1-12

13-24

25-36 A Isotope A transforms to isotope A by fission
71                            Yl

37-48 Y Yield of A from fission of AA 7
71              1

Y
49-60 FLAG End of descendant data for A 999999999999

61-72

73-80

2y +3

Note:      There  are  [          ] cards  for each isotope A specified as having descendants.

Table  II-21

Fission Spectrum

Columns Parameter Definition

1-12 E(1) (ev) First energy point at which fission spectrum listed

13-24 E (2) (ev) Second energy point at which fission spectrum listed         

25-36 E (3) (ev) Third energy point at which fission spectrum listed

37-48 E(4) (ev) Fourth energy point at which fission spectrum listed

49-60
'

E (5) (ev) Fifth energy point at which fission spectrum listed
-.-/

61-72 E (6) (ev) Sixth energy point at which fission spectrum listed

73-80

-       -

M +1
Xf - 2 Fission-Spectrum-Table Cards

6
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Table  II-21
(concl.)

Columns Parameter Definition

th
1-12 E(K) K energy point at which fission spectrum listed

13-24 E
(M,49

Last energy point at which fission spectrum listed

25-36 FLAG
*                                            **

37-48
Xf [ E

(1)] First value of fission spectrum at E(1)

49-60
Xf [E

(2)] Second value of fission spectrum at E(2)

61-72
Xf[E(3)]

Third value of fission spectrum at E(3)

73-80 Y
etc., until last value of xf is followed by FLAG 999999999999

-                    -            Ii .                -

2M  + 2 M +1
Xf                Xf

6 _ _6 _
-   2     Fission-Spectrum-Table.Cards

*   The values of xf(E), the fission spectrum used at present, are given in Table II-25.

**   E(1) is lowest energy value; energy values ascend to E(M  ) .
Xf

Table II-22

Radioactive Decay*

C olumns Parameter Definition

1-12              A                     Isotope code name

13-24 X Total radioactive decay constant of isotope AA

25-36               A                         Code name of isotope produced by decay of A
1

37-48 X Radioactive decay constant of A for producing AlA
1

49-60              A                       Code name of isotope produced by decay of A
2

61-72 X Radioactive decay constant of A for producing A2A
2

73-80

27 A2  +  3
6

- 2       Radioactive-Decay-Table -Cards                                                                        
*  Only value.on existing tape is for isotope 1; A = 1.82
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Table II-22
(concl.)

Columns Parameter Definition

1-12           A

72-1

13-24          XA
72-1

25-36              A                       Code name of isotope produced by decay of A
7
2

37-48 A Radioactive decay constant of A for producing AA 7
9                                                22

49-60 FLAG 999999999999

61-72

73-80

'. :..4:S,».,4.:...   272 '+ 3
Note:   There  are           .

6
cards.for each isotope A.

Table II-23

Cross-Section Data

Card 1

Columns Parameter Definition

1-12              A                     Isotope code name

13-24 E(K) Energy (ev) at which values tabulated

25-36
acA[ECK)]

Microscopic-capture cross section of isotope A

                                                                                                                                   
                                          at  energy  E (K)

37-48
of [ECK)] Microscopic-fission cross section of isotope A

A                   at energy E(K)

49-60

VfA[ECK)]

Number of neutrons emitted per fission of isotope A

at  energy  E (K)

61-72

asA[ECK)]
Microscopic-elastic-scattering cross section of

isotope A at energy E(K)

73-79

80                  1 Card number
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Table II-23
(concI.)

Card 2

Columns Parameter Definition

1-12              A                     Isotope code name

13-24 E(K) Energy (ev) at which values tabulated

25-36 (1 - BO)A[ECK)] 1-average cosine of the scattering angle of isotope

A  at  energy  E (K)

37-48
.Xin

[E(K)] Energy-distribution  spectrum of neutrons inelah-

A tically scattered from isotope A at energy E(K)

49-60 0-. [ECK)] Microscopic-inelastic-scattering cross section
ln

A                    of isotope A at energy E(K)

61-72 v. [ECK)] Number of neutrons emitted per inelastic collision
lnA from isotope A at energy ECK)

73-79

80                  2 .Card number

Card 3

1- 12                                  A                                                  Isotope  code  name

13-24 E(K) Energy (ev) at which values tabulated

25-36 X. IE(K)] Normalizing function for truncated X.
1n ln
A A

37-48

49-60

61-72

73-79

80                   3 Card number

Note:    The  X.     and  X. are evaluated  by the following expressions:
ln ln

X. (E) = CE e
-E/T

ln

XinCE) = C[TZ - e (TE + TZ)]    ;-E/T

F2  7     7 -1-10 /T 7 21                  "
where C =  L   - e (1OT+T)J

T is the residual nucleus temperature in electron volts and is given in Table II-26
for the isotopes in the library. 1 
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The raw-data cards are placed in the order shown in Table II-24 for the preparation

of  a  Raw-Data  Tape.      (See also Section  III - Raw-Data  Tape, and Section  IV  - Tape Preparation.)

Table II-24

Order of Raw-Data Input

Order of
LnforInation Description

1 Indicator cards for all 43 isotopes in ascending order of isotope

number (Table II-19) .
2 End-of-isotope-list indicator (Table II-2).

3             Indicator card for fission spectrum (Table II-2).
_                                            4 Fission-spectrum table. (Table II-2).

5             Indicator card for isotope A (Table II.19).

6                              Descendants for isotope A (Table  H-20).
7 Radioactive decay data for isotope A (Table II-22).
8 Cross-section-data cards for isotope A. Card niimbers  1,2,3

(aolumns 80) in ascending order of energy (Table,II-23).
9 End of cross-section data.for isotope A (Table  II-2).

Items 5 through 9 repeat  for  each  of  the 43 isotopes.

Table II-25

Fission Spectrum

Energy xf Energy X  Energy X 
6                           6                                   6

X.·10 -7 X 10 x 10            -7
(ev) (x 10 ) (ev) (><10-7) (ev)     '  (>< 10  )

0.005 0.0 1. 15 0.3348 2.75 0. 1600

0.01 0.0911 1.20 0.3301 2.95 0.1424
0.05 0.1482 1.30 0.3199 3.15 0.1263
0.15 0.2404 1.40 0.3091 3.40 0.1084
0.25 0.2903 1.50 0.2977 3.70 0.08964
0.35 0.3212 1.60 0.2861 4.00 0.07379
0.45 0.3404 1.70 0.2742 4.40 0.05654
0.55 0. 3516 1.80 0.2624 4.80 0.04304
0.65 0.3569 1.90 0.2505 .5.40 0.02827
0.75 0.3578 2.00 0.2388 6.00 0. 01837

0.80 0.3569 2.15 0.2216 7.00 0.008772
0.85 0.3553 2.30 0.2081 8.00 0.004104
0.95 0.3503 2.45 0.1892 9.00 0.001888
1.050 0.3433 2.60 0. 1742 10.00 0.003784
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TABLE II-26

RESIDUAL NUC LEUS .TEMPERATURES

Identification T Identification                        T
(ev) · (ev)

5
1                                              0                                                             22                                    7.6  x  10

5                                                    5
2                                      6.2  x  10                                                  23                                    7.5  x  10

6                                                 5
3                                      5.0 x  10                                                  24                                   6. 8 x  10

6                                                 5
4                     5. 0 x 10                            25                    6. 6 x 10

6                                                    5
5                       5. 0 x 10                              26                     6. 5 x 10

6                                                 5
6                       5. 0 x 10                              27                     6. 5 x 10

6                                      '           5                              -
7                          5. 0 x 10                                   28                         6.4 x 10

6 5
8                     5. 0 x 10                            29                    6. 0 x 10

6                                                                '
9                       1. 04 x 10                             30                            0

10               1. Ox 106                   31              5.2 x 105

6
11               1.0 x 10                   32                  0

12                      1.0 x 106                           33                    4.6 x 105
13                     1. 0 x 106                           34                    4. 0 x 105
14                      1.0 x 106                           35                    3.6 x 105
15                      1.0 x 106                           36                    6.0 x 105
16                       9.6 x 105                             37                     8. 6 x 105
17                      9. 0 x 10 38                       9.4 x 106

18               8.0 x 105                   39              8.6 x 105

19               8.0 x 105 40                   8.0 x 106

20 8. 0 x 105 41                     7.3,x 105

21 7. 8 x 10                                42                       8. 5 x 105

m                    43             7.5 x 106
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DESCRIPTION OF TABLES II-27 AND II-28

Tables II-27A and B - Input of Sample Problem

A. Table II-27A shows a listing of the regular input cards for a DMM problem. These    -

cards  were. put through a card-to-tape converter,   and  the  tape was listed.

B. Table II-27B is a listing of the cards, with descriptions of the various types of input

between each line of the problem-input data.

Table II-28A through I - Sample Problem Output

A. Table II-28A gives the initial nuclear constants.

B. Table II-28B gives the diffusion output for the adjoint calculation.

C. Table II-28C gives the output for the normal diffusion calculation.

D. Table II-28D gives the results  of the neutron-balance calculations, based on the

diffusion-theory results given in Table II-28C.

E. Table II-28E gives the results of the burnup calculation, based.on the fluxes from

Table II-28C.

F. Table II-28F gives the results of the calculation, of equilibrium xenon and samarium

concentrations, based on the fluxes from Table II-28C.

G. Table II-28G gives the nuclear constants that have been flux weighted, using the fluxes

from Table II-28C.

H. Table II-28H gives the results of the diffusion calculation, using the flux-weighted

nuclear constants given in Table II-28G.

I. Table II-28I gives the results of a criticality test, comparing the desired input reactivity

with a reactivity obtained in Table II-28H but for a different reactivity. This table was

included only to show the format of the output from the Criticality-Adjustment Routine.

8
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TABLE II-27A

INPUT OF SAMPLEPROBLEM

t

3 00 32                          5                          4                          1

43909999999991
A

40 4099999499909I
C
1                     2                     9 ic 41999999947991
D
1                                            5                                              9999999•0  99 I
E
2                          1                           1                        • 1,91999499491

100:
+1 +08+4065 *U7+3679 +07+2231 *07*1#53 *107+P205          +06

+"98 +06+'02 *06+1032 +06+9118 +04+454 *03+112 *03
+3372 +02*1515 *02,1nl6 *n2.4564 +01-1375 +01+9214 +00
+6176 +00+1'luc +00.2375 *80*2272 -CC'1360 .00+1575    +00
+1247 +00+1021 *G0*8358 -01.6943 -Ul-5603 -4 1 +10587 -01

+3756      .  -01* 9075 -01+2918 -019999999944,1
100&                                '

+411 +CO+991 +00949999999491
1008

+319 *31·9 +319 +319 *314 +319
+319 . +F19 .319 +319 .319 +319
+31·9 */19 *319 *31'9 +319 +319
+319 .119 .319 .319 -319 *310

7 *319 */19 .319 .319 .344 +319
L\D +319 */19 .9999499909I

- 0 lonc
+7518 -02 99999999 411

1000

999994999091
10OE

'99999999991
loOF

+10 +01+1 +Ul+1 +01+1 +01+1 +01+1 *01

+1 +01 +.1 +01*1 +01+1 .. *Ui+1 +C1+l +01

+1 +01*t +01-1 .01-1 +01.1 +Al+1 .01

+ 1                          +O'1 +.1 +Ul-l *01+1 +01*1 +01+1 +01

+1 .40.1*1 +01*1 +Cl,1 -01,1 +01+1 +01

+1 *01*11 +01999999999091
1,0OH

*1 -02+1 -U 2*1 -01+1 -03
+1 +01 +1 -027999999996'vI

200;
1                                      1                  1                                                                                      D

1'--'.4 , t
Al/ li b 'Bilill,

>      i C ) 2.           1



-t         )        i     i
TABLE II-27A

(page.2)

1                                                  1                        2,99999999441
2                                 1                1

2                       1           2'9999999909I
9+3346 -01           1           1
9+3346 -01            1            2Y09999999491
30*6692 -'01           1           1
30+6692 -01            1            2799999999991
41+17716875-03            1            1'99999999991

99999999999 I
300A

BA SL I 800000 1 MGC ST P OOOou 1 NLJC CON CCOOP l AJO I i# T CLC':0 161 I F F U S')0000 1 Nl. IT 9AL 000001
Sl 'R :UPOOO001 XE SM ADOCOOO 1 NU CCONCCOBO l D I FFVSCCO(' 016PTC ALloOn 12STODO '000OOA

+

-------------------------------------------------

-----------0---------0--0------0-------0---------0----0-------------0-------------------------------0-------0--0--------

----------0----------------0-----0---0-0---------        I                  -------0-----------0-----0--0---0---------0--

7
to
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TABLE II-27B

INPUT OF SAMPLE PROBLEM, INC LUDING DESCRIPTIONS OF VARIOUS TYPES OF INPUT

VARIABLE  10
DIMENSIONS

PROBLEM NUMeER OF NUM9ER  OF  NU. UF ISOT NUMOER uF NO. OF SETS
IDENTITY MESH  POINTS tNERGYGRoUPS  ly PRUBLEM REGIUNS SMLO FACTORS

3 80 32            5            2            1

NO.OF ISOT FLAG
BASIC LIBRY

43 9999*99909Ot

VARIABLE  10
MESH COUNT

A

NO. POINTS NO• *OINIS FLAG
REGION 1 REGION  2

40 40 W9999499999I

7   ·VARIABLE ·10
CO    ISOTOPE LIst0

C                                                                                                                                    -·.

FIRST SC.COND THIRD FOUMTH FIFTM FLAQ

ISOTOPE ISOIOPE ISOTOPE ISOTUPE'      ISOTOPE

1 2            9 30 41 0999•0999999 1

VARIABLE IU                                                                                   :
CONTROL INFO

U

OP STRUCIUMt GROUY TAPE ITERATIONS IrERATIONS AOJ-OIFFUS FLAG

INDICATION ONTION DIFFUSION ADJOINT 01.ITPUTOPT iON

1 5                           0999*999999I

VARIABLE  10
PERTURB KNUS

E                      -                                                                     '

GEOMETRICAL T¥YE OR +ERTURBATiON ISOTOPE FLAG
CONFIS PER7uMBATION REGION FERTUR9ED

2                                         1                                           1                                      41    99999999959 I

VARIABLE-  lu

9 .§,TRUCTUME

..5 -i , , ; 2 '2:       C



'1     -I                          <          3                        ..1-      '                 t'           1      ,           3 ' Iii. <
W- TI-

TABLE II-27B
(p,age   2)

1001

GROUP  POINT GROUY  POINT UROUP  POINT GROUP  POINT GROUP  voiNT GRUUP  POINT
/ 2       3 4     ·       5              6

+1       +08 +6063 +07 +3679 +07 +2231 +07 +1353 *07 +8208 +06

GRouP POINT GROUY POINT uROUP PAINT GROUP POINT GROUP POANT GKOUP POINT
7            8            9           10           11           12-.

+498 +06 +302 +06 +1832 +06 +9118 +04 +U 54 +03 +112 +03

GROUP. . PUIl\IT GROUY POINT uROUP   POINT GNOUY   POINT GROUP   POINT GROUP   POINT
13           14 15 17 18

+3372 +02 +1510 002 +1016 +02 +4564 +01 +1375 +01 +9214 +00

GROUP  .PUINT GROUY POINT uROUP POINT GNOUY POINT GROUP MOi N-T GKUUY POINT

19 20 21 - .. 22 23           24

+6176 +00 +4140 *00 +2275 +00 +2272 +00 +1860 +00 +1523 +00

GROUP POIiv T GROUY POfNT eROUP PRINT GKOUP POINT GROUP POINT GRUUP POINT
25 26 27 28 29 30

S ..2.7 +00 +1021 +00 +8358 -01 +0843 -01 +5603 -01 +4587    -01
»A

GROUP POINT GROUN POINT.MROUP POINT FLAG
31           32           33

,+3756 -01 +3070 ,01 *2518 -01 990999 .#9090I

VARIABLE  10
MESH SPACING

loOA

MESH SPAUING MESH SPACING FLAG
REGION 1 REGluN  2

+411 +00 +381 *00 99999999999I

VARIABLE  to
BC POINT N

1008

BC POINr N BC YOINT N BC POINT N AC POINT N BC POINT N BC YOJNT N
GROUP 1 GROUP .2 GROUP 3 GROUP 4 GROI.ip D GROUP  6

+319 +00 +319 *00 *319 +00 +319 +00 +319 +06 +319 +00

BC POINT N BC FOINT N BC POINT N bC POINT N BC POINT N SC ruiNT N
GRolJP 7 GROUP 8 GROUP 9 GROUY 10 GRPOU 11 GKOUR 12

+319 +00 +319 +00 +319 +00 +319 +00 +319 +00 +319 +00

BC POINT N ·  BC POINT N BC POINT N SC POINT N RC POINT N BC YULNT N
GROUP 13 GROUP 14 GROUP 15 GROUP 16 GROUP 1/ GROUP 18

1-



1 ...

TABLE II-27B
(page 3)

+319 +00 +319 +On +319 +00 +319 +00 +319 .00 +319 +00

BC POINT N BC pUINT N BC POINT N BC POINT N SC POINT N BC rOINT N
GROUP 19 GROUP 20 GROUP 51 GROUP 22 GROUP 25 GKOUP 24

+319 +00 +319 +00 +319 +00 +319 +00 +319 +00 +319 +00

BC POINT N BC YUINT N BC POINT N SC POINT N BC POINT N BC YULNT N
GROUP 25 GROUP 26 GROUP 27 GROUP 28 GROUP 29 GROUP 30

+319 , +00 +319 +00 +319 +00 +319 +00 +319 +00 +319 +00

BC POINT N BC NUINT TNN ·  FLAG
GROUP 31 GROUP 32

+319 +00 +319 +00 99999499949I

VARIABLE  tu
SPECIAL UATA

1000
- 0

i

YWR DEN,Iry TIME SIN€E MAXIMUM TIME FLAG -
1 REACTOR SHUFDOWN 1URNUP BTNE

+7518 -02 999999490901

te    VARIAHLE  10

       LEAKAG
E
tout

LEAKAGE LEAKAGE LEAKAGE LEAKAGE LEAKAGE LEAKAGE

GP 1

'

REl= 1 GP 2 REG 1 (,P 3. REG  1 GY 4 REG 1 GP 5 REG· 1 GY 6 REG  1

LEAKAGE LEAKAGE LEAKAGE LEAKAGE LEAKAGE LEAKAGE

GP  7 REe  1 GP  6 REG  1 uP  9 REG ·1 GY 10 REG  I GH 11 RE   1 G.9 12 RE
G  1

LEAKAGE LEAKAGE LEAKAGE LEAKAGE LEAKAGE LtAKAUE
Gp 13 REQ 1 Gp 14 REG 1  "P   15 REG 1 G, 16 XEG 1 GP 17. REG  I Ge 118 MEG  1

LEAKAGt LEAKAGE LEAKAGE LEAKAGE LEAKAGE LEAKAGE

GP 19 REb 1 GP 20 REG 1
tip   21 REG 1 Gy 22 REG 1 GP 23 REG  1 GY 24 REG  1

LEAKAGt LEAKAGE LEAKAGE LEAKAGE LEAKAGE LEAKAGE

UP 25 RED 1 GP 26 REG 1 -P 27 REG 1 Ge 28 MER 1 69 29 REG 1 Gy 30 MEG  1 .\

LEAKAGE LEAKAGE .LEAKAGE LEAKAGE LEAKAGE LEAKAGE

GP 31 REG 1 GP 32 REG 1 .P 1 REG 2 Ge 2 RER 2 UP 3 REG 2 Ge 4 REG  2

//                     // 23                            ..       <          . )                                                                    C.            )      t. . ,                   3



5.1 3       2     )          1       4, (

TABLE II-27B
(page 4)

LEAKAGL LEAKAGE LEAKAGE LEAKAGE LEAKA6E LEAKAGE
GP 5 REG 2 GP 0 REG 2 'IP 7 REG 2 GY 8 WEG 2 Gy 9 REG 2 Al 10 NEG  2

LEAKAGt LEAKAGE LEAKAGE LEAKAGE LEAKAGE LEAKABE
OP 11 RES  2 GP IL REG 2 =P  13  REG   2" GY  14 HEG 2 UP IS REG 2 GP 16 MEG  2

LEAKAGt LEAKAGF LEAKAGE LEAKAGE LEAKAGE LEAKAGE
SP 17 REu 2 GP 10 REG 2  JP   19 REG 2 GY 20 NEG 2 69 21 REG 2 GY 22 MEG  2

LEAKAGt LEAKAGE LEAKAGE LEAKAGE LEAKAGE LtAKA6E
UP 23 REB 2 GP 24 REG 2 iP 25 REG 2 GY 26 MEG 2 SP 27 REG  2 GY Ze REG  2

LEAKAGE LEAKAGE LEAKAGF LEAKAGE
GP 29 REe 2 GP 3u REG 2   ·3P   31 REG 2 GY 32 MEG 2 FLAG

999999949 Y9I

VARIABLE  10
SHIELD FC TR

N
1 loor

CAD

ob
SHIELD  ECTM SHIELU  FCTR 3HIELD  HCTH SHIELD  FCTR SHIELD  FCTR SHIELD  FCTR
GP 1 SET  1 GP 2 SET  I  P  3 SET 1 GF 4 SET 1 GP 5 SET  1 Gp 6 SET 1

+10 +01 +1 *01 +1 +01 +1 +01 +1 +01 +1 .01

5HIELD Ecrli SHIELU FCTR MHIELO FCTR SHIELD FCTH SHIELD FLTR SHIELD FCTR
GP 7 SET 1 GP e SET 1 Up 9 SET 1 GY to SET 1 GP 11 SET 1 Ge 12 SET  1

01     +01 +1 +01 +1 +01 +1 +01 +1 *01 +1 +01

SHIELD FCTK SHIELO 'CTR 3HIELU FCTR SHIELD FCTR SHIELD FCTR SHIELD FLTR
up 13 SET .1 GP 14 SET 1 .,P 15 SET 1' GY 16 SET.  1 64 17 SET 1 AP 18 SET  I

+1 +01 +1 +01 +1 +01 +I *01 +1 +01 +1 +01

SHIELD ,CTK SHIELU F€TH )HIELD FLTR SMIELD FCTR SHIELD FLTR SHIELD FCTR
GP 19 SET 1 GP 20 SET 1 "P 21 SEr 1 Ge 22 SET 1 GP 23 SET  I GP 24 SET  i

+1       +01 +1 +01 +1 +01 +1 +n, +, +01 +1 +01

SMIELD  FeTM SHIE.LU  FeTR ,HIELU  FCTR SHIELD  FCTR SFIELD  FCTR SMiELU .FLTR
GP 25 SET 1 GP 26 SET  1 'P 27 SET 1 GF 28 SET 1 GP 29 SET 1 GP 30 SET  1

+1       +01 +1 +01 01 ...+01 +1       +01 +1 +01 +1 +01

SHIELD FCTR SHIEko  FeTR
OP 31 SET 1 GP 32 SET 1 FLAG

+1        +01 +1 toi 19999990999I

t

t



TABLE II-27B
(page   5)

VARIABLE IO
SYSTEM CONS

10OH

FIRST MESM CURRENT LONV CRITER. CUNV CHITER. CONV CRITER. CONV CKITER.
POINT 71ME REACTIVTTY POWER KZERO BURNUP

+1       -02 +1 -02 +1 -01 +1 -03

DESIREU ACCELERATION OZ/OK FLAG
REACTIViTY FACTOR PIRST GUESS

+1 +01 +1 -02 999949499991

VARIABLE  lu
AK TABLE

200;

ISOTOPE  IO  ISOTONE CONC SHIELDING CONC KEGION
FACTOR SET

1 ·                                                    1                                          1

ISOTOPE IO ISOTOYE CeNC SHIELDING CONC REGION
FACTOR SET

M
1 1             2 909999999991

ISOTOPE ID  ISOFUYE CONC  SHIELDING  CONC REGION
FACTOR SET

2                                  1                 1

1 SOTOPE  IU  ISOYUVE CONC SHIELDING CONC REGION
FACTOR SET

2                           1             2 94999999999I

ISOTOPE  IO  ISO7UVE CeNC SHIELDING CONC REGION
FACTOR SET

9 +3340 Mot   ·         1             1

1 SOTOPE ID ISOTOpE CONC SHIELDING CONC REGION
FACTOR SET

9 +3346 .01             1             2 999990999•091

1 SOTOPE IU ISOTOPE CONC SHIELOTNG CONC NEGION
FACTOR SET

30 +669L .01 1 1

ISOTOPE  IO  ISOTUFE CONC SHIELDING CONC REGION
FACTOR SET

30 +6692 .01             1             2 949999949991

9· ; '             )         1       W   i   '



5/ 17 1 1 1 ;                                                                                                   1

TABLE II-27B
(page 6)

ISOTOPE tu ISOTUpE CONC SHIELDING .CONC REGION
FACTOR SET

41  +17716875.03                     1                     1.94999999999I
FLAG

99999999999I

VARIABLE IO
PROS CTRL AD

3 OOA

CONTROL WOKO. CONTKUL FORO CONTROL WORD CONTROL WORD CONTROL WURD CONTROL WORD
1                                    2                                   3                               

    4                                   5                                  6

BASLI8000001 MGCS WOO0001 YUCCONODOOol AJOINT00000 1 DIFFUSOOOUOI NUTRALU00001

CONTROL  WORU  CONTHOL MORO CONTROL. WORD.CONTROL v,ORD CONTROL  WORD  CONT ROL  WORD

7            8            9           10           11           12

BURNUP000001 XESMAUOOHOO 1 NUCCON004001 01FFUS000001 CHTCALOUOut2 5 TOFOOOWOOOA

---------I-----0.----------------------------------------------------------------------------I-----I--------------------
-0------00.--I--.il---.--0--0-----0-0-Il----il--0---I----I----I---I---0-----0----00.-0-----illl---I---I----I--0---------0-
0-----I-----0---.--0--.-Il------0-0----I---I--Ill----0---lIlli----I--0----0.0----0---=I---0.--0-----I-----0-0-0.--0.--0-

-----0------.--------------------------------------I-----0---------------------------I-----------------0------------
5    ---------------0.-----=--------I---------------0-----------------------0---------------------------------

---------------
-„Ill--0-------0.0-0---0-0----0.------I---0--0---I----0---„--0-0----0---0------I------I-----Il.--Il-----0--I-----00-0---
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TABLE II-28A

RESULTS  OF NUC LEAR-CONSTANTS-CALCULATION PROBLEM                                                '

DIFFUSION COEFFICIENTS, OSUB I,K                                                                              '

REGION 001 REGION 002

GROUP 001 53801556 01 54567856 01
GROUP O02 43920374 01  44565108 91
6Nflut' 003 307/9152 oi 31104238 vl
GROUP 004 30811170 01 31104009 01
GROUP 005 20586037 01 20710636 01
GNOUF 006 180A6037 01 1816//56 91
GROUP 007 80606251 00 80034438 00
GROUP 008 10502661 01 10644258 01
GROUP OUQ 8097449M UU 81 3 38415 00

GROUP ·010 59284301 00  59618573 05
GROUP 011 56775710 00  57446413 00
GROUP 012 36288110 00 57274367 UP
GROUP 013 559'7100 00 57241009 06
GROUP 014 54339755 00 57231685 00
GROUP 015 550089/6 00 Dbv0422y 0(7

7 GROUP 017 54588444 00 561 A 1 199 00
GROUP 016 55730500.00 56371341 00

Co GROUP O1M '40,&68/ 00 5,38/386 ud'
CD GROUP 019 52566211 00 54273113 00

GROUP 020 49650917 00 52899061 00
bHOUY 021 48503604. 00 5140'461 00
GROUP 022 483ul709 00  51569349 00
GROUP 023 46946242 00 50072557 00
GKOUP UZ4 45456324 uu 4864U015 00
GROUP 025 44|03907 00  47546345 08
GROUP 026 433u 1002 00  46424380 06
GROUP 02/ 41686094 00  4442//11 00
GROUP 028 39637787 00 43550826 00
GROUP 020 37936303 00  42012114 00
GROUP 030 56214414 00 40524664 Va
GROUP 031 34294632 00 38453845 08
GROUP 032 32205888 00  36520218 00

1.

REMOVAL CAUJJ  SEL I IUMs,  TJUB  1 IK

REGION Jul NEGIUN u02

GROUP 001 85652549-01 85205247-01
GROUP 002 1066552' 00 1060t3415   v<1

GROUP 003 13920830 00 138653A4 00
GROUP 004 17664920 00 17614830 00
GKOUY 005 2,8 2:,18 vu .23009703 00
GROUP 006 30035815 00 29908664 00
GROUP 007 403K6430 00 40321496 00
t,NOUP OUB 48Uly,Al Uu 64/4853/4 00
GROUP 009 16370762 00  16324323 On

2,         1  ji i



1                                   1

TABLE II-28A
(page 2)

GROUP 010 21154982 00 21010248 00
GROUP 011 63720543 00 63298704 00
GROUP 012 72515173 00 71677838 00
GROUP 013 91976529 00 90889279 00
GROUP 014 11774329 01 11406985 01
GROUP 015 92853239 00 91205738 00                                                                     0GROUP 016 72264747 00 71820186 00
GRouP 017 11601166 01 11452941 01
GROUP 018 11673194 01 11552905 01
GROUP 019 117+066'1 01 11587658 01
GROUP 020 10633187 01 10248367 01
GROUP 021 15503322 01 15066664 01
GROUP 022 13345672 01 12941376 01
GROUP 023 133u6929 01 12931100 01
GROUP 024 132437'a 01 12791393 01
GROUP 025 12937410 01 12423383 01
GROUP 026 12371079 01 11488180 01
GROUP 027 11755814 01 11206866 01
GROUP 028 10935379 01 10207914 01
GROUP 029 966#0992 00 88418203 00
GROUP 030 79007012 00 69088900 00
GROUP 031 546P9503 00 44402837 On
GROUP 032 13912075 00 21055885-01

i
FISSION SPECTRUM, XSUB I

t\D

2          REGTON 001 REGION  002

GROUP 001 62605077-08 00000000 00
GROUP 002 45604007-07 00000000 On
GROUP 003 14522944-06 00000000 00
GROUP 004 26304426-06 00000000 00:
GROUP 005 33811880-06 00000000 00
GROUP 006 35408663-06 00000000 00
GKOUY 007 52921730-06 00000000 00
GROUP 008 28407971-06 00000000 00
GROUP 009 18671449-06 00000000 00
GROUP 010 17807006-0/ 00000000 00
GROUP 011 00000000 00 00000000 00
GROUP 012 00000000 00 00000000 00
GROUP 013 00000000 00 00000000 UO
GROUP 014. 00000000 00 00000000 00
GROUP 015 00000000 00 00000000 00
GROUP 016 00000000 00 00000000 UP
GROUP 017 00000000 00 000,0000 00
GROUP 018 00070000 00 00000000 00
GROUP 019 00000000 00 00000000 00
GROUP 020 00000000 00 00000000 00
GROUP 021 00000000 00 00000000 00
GROUP 022 00000000 00 00000000 up
GROUP 023 00000000 00 00000000 00
GROUP 024 00000000 00 00000000 00
64(,UP 025 0000000') 00 '00000000 VO
GROUP 026 00OnOOO0 00 00000000 00
GROUP 027 00000000 00 00000000 On
GROUP 028 UOUOUUOU UU 000(,00(JU 0,''

GROUP 029 00000000 00 00000000 00



TABLE II-28A
(page 3)

GROUP 030 00000000 00 00000000 00
:KOUP 031 00000000 00 U0000000 Orr-
GROUP 032 00000000 00 00000000 00

TRANSFER COEFFICIENTS, TSUB I,J,K

REGION 001

FROM 49 001 FROM Gp oop FROM GP 003 FROM GP 004 FROM GP 005 FROM GP 006 FOOM GP 007 FROM GP 008

TO GRP. 002 50340294-01
TO GRP. 003 447t9091-01 718080!8-01
TO GRP• 004 49406164-01 56940520-01 9961'A72-01
TO GRe. 005 )140005,-01 5/07/5/5-01 /MS#0404,4,1 12540254 00
TO GRP. 006 504P 2456-01 57112908-01 78919276-01 10462547 00 17854831 00
TO GRP. 007 47902314-01 57055986-01 788A 2062-01 10454940 00 13805470 00 21403644 00
TO GRY. OOR 45371525-01 56065)61-01 7.813.'a4-01 10455796 00 13892008 00 18191123 00 30395 105 VO

TO GRP• 009 41759001-01 56819300-01 7R729627-01 10449117 00 13885586 00 18186209 00 2T436768 00 31187206 00
TO GRP. 010 39027321-01 56607974-01 78541285-01 10443570 00  13882032 00 18I82128 00  23433539 00  79824246 00
TO GRF. 01! 388/552--01 566908 34-01 78506,74-01 1044,243 uO  k30817ta 00 .101813e7 00 234313'10 0,'1 20024155 00

TO GRP• 012 388Aaaot-01  56690407.01  78646u57-01  10443228 00  1388175! 00  18181876 00 22433340 00  29824150 00
TO GRY. 013 388A6754-01 56690419-0, 7QSU6405-01 10443224 00  13881748 00 18181874 00 22433338 00 29824149 00
TO GRP• 014 33826319-01 5e690400-0 1 78646393-<,1  tu44=5223 00 138017 '10 00 10181873 00 2,433337 00 2982U 149 00

TO GRP. 015 388+6179-01 56690302-01 786216388-01 10443223 00 13881747 00 18181073 00  21433337 00 29824149 00

TO GR . 016 398+6030-01 56690386-01 706u6384-nt 10443223 00 1 38 A 17 47 00 18181672 00 22433337 00 29824149 00

N    Tu eR r. O 1/ 398#596v-01 36690383-01 7<#u6j82-01 10443222 uu 13081747 00 10,01072 00 22433337 00 290=4149 00
1 TO GRP. 018 38845054-01 56A90382-01 7'406,82-nt 104u3222 00 13881747 00 18)81872 00 2 433337 00  29824149 00

     TO GRP• 019 388+5044-01 56600391-01 78646383.01 10443222 00 13881747 00 18181872 00 21433337 00 29824149 00
TO 6*2. 020 3sdA59 1-01 566YO,Al-01 7Ah.6380-i,i 10443222 00 1 3 3 0 1 7'1 7 00 10181872 00 2 '433337 03 29824149  00

TO GRP• 021 38885036-01 56490381-01 78646381-01 10443222 00 138A'747 00 16181672 00 22433337 04 29824149 00

TO GRP• 022 38865934-01 56690381-01 78686/81-Fl 10443223 00 13881747 00 18181872 00  22433337 00  29824149 00
Tu bAr. u23 38b,5935-01 56690381-01 7Aba6380-01 104.3222 00 13081747 00 16101672 00 22433337 01 20024149 00

TO GRP• 024 38865033-01 56690380-91 786a638O-01 10443223 00 13881747 00 18181872 00  23433337 00  29824149 00
TO GRP. 025 388 5932-01 56690380-01 7R646381-01 10443223 00 13881747 00 18181872 00 21433337 00 2982u 149 00

TO GRR. 026 388.692>-01 566903Ao-01 7064630,-01 10443222 00 13801747 00 1 8 1 8 1 8 7 2  00    2 ' 33>37 00 2082"1':9 00

TO GRP• 027 38865931 -01 56690380-01 7R626382-01 10443223 00 13881747 00 18181872 00 22433337 00 29824149 00

TO GRP. 028 398,5031-01 56690391-01 7+4a 6381-Fl 10443223 00 13881747 00 18181872 00 2,433337 00 2982a l,19 00

70 GRy• 029 388-19.31-oi Se,600/Au-01 7n 646379 -1.,1 ,$0222 00 13831747 00 18181872 00 2 w'33>37 00 9082"1'IIi GO .

TO GR20 030 388*5030-01 56690381-01 7R6a6391-01 10443222 00 13881747 00 18181872 00 21#33337 00 0982u 149 00

TO GRf. 031 38865024-01  56690381-01  7'646380-nt  10443222 00  13881747 00  18181872 00  22433337 on  29820149 00
TO GRr. 032 388b5921-01 56690381-0, 7164639 1 -'.,1 :U#43223 00  13881747 00  18181872 00 2'u33337 00 2022"140 00

FROr GP u09 FROM GP 010 FROM GP 011 FROM GP 012  FROM GM 013 FROM GP 014 FROM GP 015 PROM GP 016

TO GRP. 010 31166A,08 01
TO GRP• OIl 31139190 01 40083749 01                                                                      

   a

TO GKP. (> 17 311,9199 01 40046|28 01 145.59347 nt
TO GRP• 013 31139199 01 40046128 01 19220A14 01 16703340 01
TO GRP. 014 31139199 01 40046128 01 10200614 01 16533378 01 11386161 01

TO GRY. 015 3113:14·' 01 4004*i/-8 01 1.,2/uA14 01 16533370 01 11097293 01 57751878 00

TO GRP• 016 31139198 01 40046128 01 19220615 01 16533378 01 11027293 01 55076725 00 1,272737 ul

TO GRP. 017 311391 90 0-1 40046128 01 102'0614 01 16533378 01 11027293 01 55076724 00 11103601 ul 17084992 01

TO GRe• CIA 3,139190 01 LIC)(146 1 29 01 1"220014 01 165:3370 01 110272",1 01 550767"1 00 1'1£3401 01  1+801101 01

TO GRP. 010 31139199 01 40046128 01  14220#lu 01 16533378 01 11027293 01 55076724 00 11103601 01 16801101 01

TO GRe. 020 3113919= 01 40046128 01 19220615 Al 16533378 01 11027293 01 55076724 00 11103601 01 16801101 01

TO GR+• 021 31139191 Uj 40046127 01 1-22.ur: 1 5 0 1 16533=73 01 110272"3 01 550767211 00 1,103"01 01 16001101 01

TO GR . c22 311r919R 01 400461,8 01 10220 15 01 16533378 01 1102729&1 01 55076725 00 1,103601 01 16801101 01
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TO GRP. 023 31139199 01 40046129 01 19220614 01 16533378 01 11027294 01 55076724 00 11103601 01 16801101 01
TO GRP• 024 31139194 01 40046128 01 11220,15 01 105J3378 ul 11027293 01 53076724 00 11103/,01 01 16001101 01
TO GRP. 025 31139199 01 40046128 01 19220A14 01 16533377 01 11027,94 01 55076724 00 11103601 01 16801101 01
TO GRP. 026 31139199 01 40046128 01 19220614 01 16533378 nl 11027293 01 55076724 00 11103601 01 16801101 01
TO GRP• 027 '1139198 01 40046128 01 1"220E14 01 10513378 ui , 10272'23 01 55076724 00 11103601 01 16001101 01,
TO GRP. 028 31139199 01 40046128 01 1'270615 nt 16533378 01 11027293 01 55076724 00 11103601 01 1680'101 01
TO GRP• 020 31139191 01 40046128 01 19220615 nt 16533378 01 11027,94 01 55076724 00'  11103601 01 16801101 01
TO GRY. 030 31130198 01 40046128 01 14220614 01 10533378 0, 1 IU274 .94 01 55076724 00 11103601 01 16001101 01
TO GRP. 031 31139199 01 40046128 01 10220A15 nl 16533378 01 11027293 01 55076724 00 11103601 01 16801101 01

, TO GRP• 032 31139199 01 40046128 01 14220*BI hI   16533377 01 11027293 01 55076724 00 11103601 01 16801101 01

FROM GP 017 FROM Gp 018 FROM GP 019  FROM GP 020  FROM Gr 021 FROM GP 022 FMOM GP 023 FROM Gp 024

TO GRP. 018 60723291 00
TO GRP. 019 562P 4586 00 61879411 00
TO GRP. 020 562P 4587 00 57550008 00 62064534 no
TO GRP• 021 56204587 00 57530008 00 SH9 Rl 3/7 no 10//351/ Ul
TO GRP. 022 56204587 00 57530007 On 58881377 00 10516315 01 28002983-02
TO GRP. 023 56204587 00  57530007 00  SA881377 on  01181130 00  22399038-02  39297578 00
TO GRP• 024 562P4587 00 57530008 00 588813/7 00 -0.11311 OU 20429248-u2 3:554708 00 40392069 uo
TO GRP. 025 56204597 00  57530008 On  58881377 00  00911312 00  20429248-02  31198918 00  32575848 00  41520079 00
TO GRP• 026 562P 4587 00 57530008 On 58881377 no 00911311 00 20429248-02 31198918 00 32217172 00 33632838 00
TO GRe. 027 56204587 00 57530007 On 5'48813// 00 YO911,12 00  20429748-02 31,90910 00 32=17171 00 33271124 00
TO GRP. 02q 562R4587 00  575T0008 On  58981378 no  90911311 00  20429248-02  31198918 00  32217171 00  33271125 00
TO GRP• 029 562P 4587 00  57530008 00  SA881377 no  90911312 00  20429248-02  31198919 00  32217171 00  3327,124 00
TO GRY. 030 3.620458/ 00 575T0007 00 59881,7/ 00 90911312 QU 20427240-02 31190918 00 32217172 00  33271125 00
TO GRP• 031 56284587 00  57530007 00  54881377 00  00911312 00  20429248-02  31198919 00  32217172 00  33271124 00

to   TO GRP• 032 56204587 00  57530008 00  58981377 no  90911312 00  20429248-02  31198918 00  32217172 00  33271125 00
CO
CD FROM GP 025  FROM GP 026  FROM GP 027  FROM GP n28  FROM Ge 029  FROM GP 030  FROM GP 021

TO GRP• 026 42411235 00
TO GRP. 027 34401285 00 43418109 00
TO GRP. 028 34130877 00 35467447 00 4u771A89 00

· TO GRP• 029 341308// 00 35103504 On 36666039 no unus,880 uu
TO GRP. 030 34130871 00 35103504 00 3A204154 00 37928306 00 47712648 00
TO GRP• 031 34130877 00  35103505 On  36204154 no  37555934 00  39397157 00  49594468 00
TO GRY. 032 k413087, 00 )5113505 00 55294133 00 37555934 00 39014888 00 41205092 GO 51974655 uo

REGION 002

FROM GP 001 FROM GP OOP FROM GP 003 FROM GP n04 FROM Gp 005 FROM GP 006 FROM GP 007 FROM GP 008

TO GRP. 002 50319747-01
.TO GRP. 003 44701441-01 71704134-01
TO GRP• 004 492A02/4-01 56690380-Ul 9443*M7/-01
TO GRP. 005 51102310-01 56690381-01 78646382-r,1 12521430 00
TO GRP. 006 50168395-01 56690380-01 78646380-01 10443222 00 17837840 00
TO bRP• 00' 47/10623-01 56640381-Ul 7854638 1 -O 1 10443222 00  13081747 00 21309935 00
TO GRP. 008 45117174-01 56690380-01 78646381-71 10413222 00 13891747 00 18181873 00 30386322 go
TO GRP• 009 416t4O94-01 56690380-01 70646380-01 10443222 00 13881747 00 18181872 00 2ru33337 00 31i8u 561 00
TU eMP. OIO 3902288:-01 561•,90310-01 786u63-81-01 104:3222 00 13891747 00 1018107= GO 2T'133337 00 290=u 148 00
TO GRP. 011 38875192-01 56690381-01 7A6U6381-01 10443223 00  13891747 00 18181872 00 23433337 00 29824149 00
TO GRP• 012 398f93111-01 56690381-01 70646381-01 10443223 00 138 1747 00 18181872 00  23433337 00 29824148 00
iu GRP. 013 385,6121-01 56640580.01 78646380-01 1Q46+3222 00  138717'47 00 '0181872 00 204=3337 0, 70024149 00
TO GRP• 01414 39866345-01 56 00380-01 786U638O-01 '0443222 00 13881747 00 18181872 00 22433337 00 29824149 00
TO GRP. 015 38866170-01 56A90381-01 7A646380_01 10443222 00 13881747 00 18181872 00 22433337 00 29824149 00
TU GKP. (}16 388obul*-ul 56690382-01 /66d6381-01 10443223 00 13081747 00 18101072 00 2,u33337 20  2902'11(19 00

TO GRP• 017 38865967-01 56600381-01 78646381-01 10443222 00 13881747 00 18181872 00 2->433337 00 29820149 00
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TO GRP• Ola 388A5053-01 56690380-01 78646381-01 10443222 00 13881747 00 18181872 00 22433337 00 29824149 00
TO GNP• 01 4 38:,r,50&5-01 56640380-ul 79446382-01 10443222 00 138817'17 00 10181872 00 :'433337 00 20824149 00
TO GRP• 020 38865040-01 56690380-0, 7a64638O-01 10443222 00 13881747 00  18181872 00  22433337 00  7982u149 00
70 GRP. 021 388t5934-01 56690380-01 78646381-Al 10443222 00 13881747 00 18181872 00 21433337 00 29824149 00
TO GRY. 022 )88,5934-01 56-90501-ul 7R6u63R 1-0I 10443223 00  13d)17'1, 00  18181572 00 2 433337 CO  2962"149 00
TO GRP• 023 38845935-01 56600380-01 78646380-01 10443222 00 13881747 00 18181872 00 2'433337 04 2982u 149 00
TO GRP. 024 38865935-01 56690380-0, 78646380-81 10443223 00 13881747 00  18181872 00  20433337 00  29824149 00
TO GRP• 025 .,BRAMY,7-01 56090380-01 74546)81-01 10443223 00 ,)DA 1747 00 10181372 00 :3433337 0,1 20024149 00

TO GRP. 02A 388*6937-01 56640380-01 7R646381-01 10443222 00  13881747 00  18181872 00  22433337 00  29824149 00
TO GRP. 027 38855931-01 56690380-01 7A646382-01 10443223 00  13881747 00  18181872 00 25433337 00  29824149 00
TO GRP• 02r imRAMY31-01 56..03.1-0 1 79446381-01 1Q443223 00 13Bn 17'17 00 18181872 00 2 *433337 43 2882" 140 00
70 GRP. 020 388%5931-01 56690380-01 78646379-01 10443222 00 13881747 00  18181872 00  22433337 00  79824148 00
TO GRPo 030 388 5030-01 56690381-01 78646381-01 10443222 00 138A 1747 00 18181872 00 23433337 on 29824149 00
TO BRP• 031 3sBAM;Zo-01 56690381-u, 786u6380.01 10443222 00 138017 ;7 00 18181872 00 23433337 00 29824140 00

  TO GRP. 032 38845020-01 566903ql-01 78446381-01 10443223 00  13881747 00  18181872 00 23433337 00  29824149 00

FKUM GY JOY YXI,M 69 010 FRUM GP Ull FRUM Gr "12   FROM GY 013 FROM-UP -014 -F-UM GP 015   rROM GP 016

TO GRP. 010 311F6780 01
TO GRY. 011 31139194 01 40083/14 01
TO GRP• 012 31139199 01 40046128 01 193392n7 01
TO GRP. 013 31139190 01 40046128 01 14220614 01 16703177 01
TO GRP• 014 31139194 01 40046128 Ul 1"270014 01 163/3378 01 11385675 01

TO GRP• 015 31139190 01 40046128 01 19220A14 01 16533378 01 11027293 01 57747673 00
TO GRP. 016 31139199 01 40046128 01 19220+15 01 16533378 01 11027293 01 55076725 00 11272522 ul

TO GRP• 01/ 311'v'v9 01 .00461 .8 Ul 192,0 14 01  ,6533370 01 11027293 01  55076724 00 1'103601 01 170Al, 672 01

TO GRP. 018 31139199 01 40046129 01 1Q2P0A14 01 16533378 01 11027294 01 55076724 00 11103601 01 16801101 01

N     TO GRP0 010 31139199 01 40046128 01 102 0614 01 16533378 01 11027293 01 55076724 00 11103601 01 16801101 01

1.     TO 61<P. 020 '113919-' 01 40040 128 01 192701-15 01 16533378 01 11027293 01 ...,6,4. 00
p. 1 -'- -'.. 11103801 01 16(01101 01

O TO GRP. 021 31139190 01 40046127 01 19220615 81 16533378 01 11027293 01 55076724 00 11103601 01 16801101 01

TO GRP• 022 31139199 01 40046128 01 19270615 01 16533378 01 11027294 01 55076725 00 1'103601 01 16801101 01
10 GRP. 023 31139190 01 40046/29 ul 19220+14 01 ,6533378 01 11027294 01 55076724 00 11103601 01 16001101 01

TO GRP• 024 31139194 01 40046128 01 19220615 01 16533378 01 11027293 01 55076724 00 1,103601 01 16801101 01

TO GRP• 025 31139199 01 40046128 01 10220#14 01 16533377 01 11027294 01 55076724 00 11103601 01 16801101 01

   TO GRY. 026 11.39194 Ul 40046128 01 1 02>VE 1 4   M 1 165=3378 01 11027293 01 55£76724 00  1'103601 01 16691101 01

70 GRP• 027 3113919 q 01 40046128 01 10220A14 01 16533378 01 11027293 01 55076724 00 11103601 01 16801101 01
TO GRP. 028 3113919A 01 40046128 01 19220615 01 16533378 01 11027293 01 55076724 00 11103601 01 16801101 01

TO GRP• 024 311391v9 01 40046128 ut 19220615 01 16533378 01 11027294 01 55076724 00 11103601 01 16801101 01

TO GRP. 030 31139194 01 40046128 01 19220514 01 16533378 01 11027294 01 55076724 00 11103601 01 16801101 01

TO· GRP. 031 31139119 01 40046128 01 19220615 01 16533378 01 11027293 01 55076724 00 11103601 01 16801101 01

*   TO BRP• 032    1113vlv-' 01 6*0040125 01 19220014 0| 16533377 0/ 1102729= 01 55076724 00 1110=t01 01 16001101 01

FROM GP 017 FROM GP 0/P FROM GP 019 FROM GP 020 FROM GY 021 FROM GP 022  FKOM 9 023 FROM Gp 024

TO GRP. 018 60717927 00
TO GRP. 019 562P4586 00 61873808 00

' TO GRY. 020 362°458' 00 5/530008 uo 6/060306 00
TO GRP. 021 56204587 00 57530008 00 59881377 RO 10254425 01

TO GRP. 022 56204587 00 57510007 Or 58881377 00 10515500 01 27805885-02

TO GRM. 023    562 P458/ 00  5/55000/ 00 SA8813,/ MO 911.1130 00 :2399036-02 39205'152 00

TO GRP• 024 562P 4587 00  575 T0008 08  588A 1 377 00  9 091 1 31 1 00  204 29 2 48.02  31 554708 00  40380
7 51 00

TO GRP• 025 562P 4587 00 57590008 On 58881377 00  00911312 00 20429248-02 31198918 00 32575848 00 a151 ·785 00

TO GRY. 026 56ZU45.97 00 5 /5 juous w, Sn*M i 377 :,0 91711311 00 2042:248-02 31198918 00 32217172 0- 33632839 00

TO GRP• 027 56204587 00 57530007 00 588AlI77 00 90911312 00 20429248-02 31198918 00 32217171 00 33271124 00

TO GRP. 028 56204587 00 57530008 Or 51821378 80 90911311 00 20429248-02 31198918 00 3 z 217171 00 33271125 00

To GKY• u20 562*4507 uu 07530008 00 57881377 00 90911312 00 .042921*8-02 31198919 00 30217171 On 3327112U 00

TO GRP. 030 56284587 00  57530007 07  SABA 1377 00 00911312 00 20429248-02 31198918 00  3£217172 00  33271125 00

TO GRP• 031 56204587 00 57530007 00 SARAI 377  no    4091131 2 00 20429248.02 31198919 00 3Z217172 00 33271124 00

TO GRP• 052 GadW4587 00 575,0008 0,· injal'177 00  90911312 00  2041-242-02  31198918 00 3'217172 00 33271125 00
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FROM GP 025  FROM GP 02+ FROM GP 027 FROM GP 028 FROM GP 029 FROM GP 030 F UM Gp 051

TO GRP. 026 42308894 00
TO GRP. 027 34401285 00  43405706 00
TO GRP. 028 34130877 00 35467447 00 44759242 no
TO GRP. 029 34130877 00 35103504 00 36666039 00 46070385 00
TO GRP• 030 3413087q 00 35103504 00 36204154 00 37928306 00 47700123 00
TO GRP. 031 34130877 00 35103505 On 36294154 00 3 /555934 00 39397 1 57  Ov     495018'96  00
TO GRP• 032 34130877 00 35103505 07 36204153 00 37553934 00  39014 A88 00 41205002 00 51962072 00

FISSION NEUTRON PROO"CTION CROSS SECTION, FSUB I,K

REGION 001 REGION 002

GROUP' 001 41351015 04  00000000 00
GRRUP 002 14978054 04'  00000000 On
GROUP 003 907110429 03 00000000 00
GROUP 004 546L2669 03  00000000 08
GROUP 005 30626251 03 00000000 Or
GROUP 006 17076284 03 00000000 Or
GROUP 007 11308799 03 00000000 00
GROUP 008 . 75888680 02 00000000 00
GROUP 009 14800899 03 00000000 00
GROUP 010 20801845 02 00000000 OB

M GROUP 011 23806815 01 00000000 00

  GRRUP 012 10637739 01 00000000 On·
 -1 GROUP 013 326t3109 00  00000000 00

GROOP 014 15609167 00 00000000 00
GROUP 015 1411614/ 00 00000000 UC'
GROUP 016 25469357-01 00000000 00
GROUP 017 13604987-01 00000000 00
GROUP 018 /7335129-02 00000000 00
GROUP 019 73942514-02 00000000 00
GROUP 020 146 u 704 1 -01 00000000.00
bR{)Ul-' U. 1 250°4304-04 00000()00 V('
GROUP O22 341 n 1750-02 00000000 00.
GROUP 023 290=OA 24-02 00000000 On
GROUP 024 d6002.590-02 Ooonoono uo
GROUP 025 23773002-02 00000000 On
GROUP 026 18080125-02 00000000 00
GROUP ULf 16810555-02 00000000 VO
GROUP 028 18778830-02 00000000 On
GROUP 029 |7402875-02 00000000 On,
GROUP 030 15609693-02 00000000 00
GROUP 031 14435937-02 00000000 00
GROUP 032 13554086-02 00000000 00

FISSTON CHUSS SELCION, SIuMAFSUB Z,K

REGION .,01 REGIUN 002

GROUP 001 11936270 04 00000000 00
GROUP 00* 449,3 5 9 0 03 UOUOU(')()0   011

GROUP 003 32057537 03 000n0000 00
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GROUP 004 203t7512 03 00000000 00
GROUP 005 |1708214 05 UOUOU000 0(1
GR UP 006 67159050 02 00000000 00
GROUP 007 450c057A 02 00000000 OR
GROUP '008 3043853' 02 00000000 00
GROUP 009 60103785 02 00060000 00
GROUP 010 845u2224 01 00000000 00
GROUP Ott 77100876 00 00000000 or
GROUP 012 43202939 00  00000000 00
GROUP 013 13277685 00 00000000 00
GROUP 014 63451900-01 00000000 00
GROUP 015 57302915-01 00000000 00
GROUP 016 10353397-01 00000000 00
GROUP 017 35630028-02 000A0000 00
GROUP 018 31437042-02 00000000 00
GROUP 019 300R7034-02 00040000 00
GROUP 020 5954447/-02 00000000 UO
GROUP 021 10200938-04 00000000 00
GROUP 022 13805020-02 00000000 00
GROUP 023 11809278-02 UOUOUOOO 00
GROUP 024 10570077-02 00000000 00
GROUP 025 96638221-03 00000000 00
GROUP ' 026 /3406446-03 00000000 UO
GROUP O27 68335590-03 00000000 00
GROUP 028 76336708-03  .-00000000 00
GROUP 029 /07u 3394-03 00000000 un
GROUP 030 63409072-03 00000000 00

N GROUP 031 59602672-03 00000000 00

1      GROUP 032 55206U61-03 00000000 UO
N

»       1
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RESULTS OF ADJOINT-CALCULATION PROBLEM

ITERATION NUMBER      5.

K: 93888036 00

SPACE DISTRIBUTION OF THE TOTAL SOURCE -FISSION NEUTRONS PER CUBTC CM PER SECOND

MESH PT 000  MESH PT 001  MESH PT 002  MESH PT 003  MESH PT 004  MESH PT 005  MESH PT 006  MESH PT 007

REGION Ool 276P 1674 13  27640430 13  2/59423/ 15  27531771 13  27437075 13  27315197 13  27166354 13 · 26990836 13

MESH PT 008 MESH PT 009 MESH VI 010 Mt SH   M 1 0 1 1 ALSM VT UIL HtSH FT ulj MESIL rT 014 M E 3 1 1   r T    0 1 5

REGION 001 267P8080 13  26561176 13  26307P58 13  16029510 13  25726665 13  25399903 13  25049855 13  24677202 13

MESW PT 016  MESH PT 017  MESH PT 018  MESH PT 019  MESH PT 020  MESH PT 021  Mc.SH PT 022  MESH PT 023
t\0

 L       REG ION  00 1 242P 2677 13  23867063 13  23431197 13 22975965 13  22502311  13  22011231 13  21503780 73  20981064 13
CO ·                                                                                                       .

-I»

MESH PT 024  MESH PT 025  MESH PT 026  MESH PT 027  MESH PT 028  MESH PT 029  MLSH PT 030 %ESH PT 031

REGION 001 20444244 13 1989455/ 13 1"33320/ 13 187017 i 5 13 18181291 13 17593439 13 16999652 13 16401409 13
\

MESH PT 432 MESH VI 053 MtSH PT 034 HES, PT 035 MESH PT 036 MESH 1-'T 037 1102'11 PT 038 MCSH PT 039

REGION 001 15800469 13 15198260 13 10596u77 13 13996763 13 13400762 13 12810101 13 1L226372 13  11651123 13

MESH PT 040

REGION 001 11085829 13

MESH PT 040 MESH PT 041 MESH PT Ou2 MESH PT 043 MESH PT 044  MESH PT 045' Mt.SH PT 046 MESH PT 047

Rte, 1Uiv 00. 00000000 00 00000000 Un O0OOOUOU OU  OUOUOUOU UO  UOOOUOUO OO  00000000 00  0.'000000 00 00000000 00

ME,1-1 MT U48 MEkH MT 044 :vit.3H PT 050 HESM P 1 115 1 MESH PT 052 Mtil rT 053 Masti ·PT 054  11ESI! PT 055

REGIoN 002 00000000 00 00000000 on O0Ooonoo 00 00000000 00 00000000 00 00000000 00 06,0013 D 030    330 000000  ISO

MESH PT 056 MESH PT 057 MESH PT 058 MESH PT 059 MESH PT 060 MESH PT 061 MgSH PT #%2  '1E3514 .*•·r it363

REGION 002 00000000 00 00000000 on 00000000 00 00000000 00 00000000 00 00000000 00 0.000000 00 00000000 00
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MESM PT 064 MESH PT 065 MESH PT OA6  MESH PT 067  MESH PT 068  MESH PT 069  M6.SH PT 070 MESH PT 071

REGION u02 1,00(.'OUOO 00 UOUOVO<,O V,, UODUU<JI,u 00 00000000 00 00000000 00  00003000 00  OVOCOUOO 90  00000000 00

*4Ek'1  M.r  .172   MESH  PT 073   MESH  PT 074   MESH PT  075   rlESH  PT  076   riESI, PT  077   M·5H PT 078   fiESH  PT  079

REGION 002 00000000 00 00000000 On 00000000 00 00000000 00 00000000 00 00000000 00 00000000 00 00000000 00

MESH PT 080

REGION 002 00000000 00

SPACE AND ENERGY OISTRTBUTION OF THE FLUX- NEUTRONS PER SQUARE CM PER SEC PER UNIT ENERGY

MESH PT 000 MESH PT 001 MESH PT 002  MESH PT 003  MESH PT 004  MESH PT 005  MESH PT 006  MESH PT 007

GROUP 001 262A5141 06  26294714 06  2b224333 06  26174584 06  261047/6 06  26014963 06  25905331 06  2577A'23 06
GROUP 002 61024065 06  60045659 06  60967380 06  60739203 06  60550356 06  60327989 06  64045592 06  59712809 06
GRAUP 00-, 143-25,3 07 143)2113 07 :£13517US v-7  14318:00 07 14271402 07 14211081 07 1 U 1 37U54 01 1"0 0680' 07
GROUP 004 28442930 07  28400634 07  2a358u43 07  28289248 07  78192204 07  28067342 07  2'914916 07  27735257 07
GROUP O05 56904850 07  56816993 07  5A729254 n7  56585551 07  56383849 07  56124246 07  52807207 07  55433348 07
GROUP 004 10279'RT 08 102 13646 on 1,11*7c85 i,0 lul;1190 ua 10135318 08 10088552 08 1 ·-'031175 09 no<,3'1949 07

M GROUP 007 18209027 08 18271753 OP 18243614 08 18197510 08 18132770 08 18049396 08 1,947499 09 17827230 08
1 GRnup 008 30615045 08 30568972 OR  30522847 08  30445166 08  30337206 08  301981 6 08  3v028229 08  29827642 08
t GRoup O09 21632427 08  21549542 un  2,566A08 un  21512862 08  21437273 08  21339922 08  21220934 09  -1080476 OR

GROUP 010 47105030 09  47115724 00  47045594 09  46930703 09  46760378 09  u 6561636 09  40307762 09  n600Al 34 09
GROup 011 12403644 11 12475233 11 12456825 11 12426672 11 12384343 11 12329850 11 1L263280 11 12184748 11
#MUUp u 12 55252430 11 55|71012 11 5,089:67 11 DU,)36'129 11 5'1760195 11 5'15286 1 11 12,4536 11 53097632 11

GROUP 013 23512512 12  23477864 12  23443260 12  23086582 12  23307022 12  23204611 12  22079522 12  22931984 12
GROUP 014 87577577 12  87448534 12  87319660 12  87108575 12  868 t 2275 12  86430885 12  82965049 12  A5414626 12
GROUP 015 7MRO,0 1 12 78776839 12 ;n660751 ,2 70470607 12 78203704 12  77860155 12 7"1,105,IR 12 7694=656 12

GROUP 016 139483 Ro 13 13 17785 13 13917146 13 13883606 13 13836387 13 13775608 13 12701376 13 13613827 13
GROUP 017 992F4667 13  99118411 13  98972347 13  99733117 13  98307317 13  97965101 13  9,437223 13  96814669 13
GROUP 01A 148-6335 14 14934043 lit la#127Oz 14 14776977 14 14725719 14 14ft:029 19 1'1583023 lu 1449"847 14
GROUP 019 22206170 14  22213390 la  221R0655 14  22127038 14  22051778 14  21454910 14  20836603 14  21697079 14
GROUP 020 24411116 14  24375146 lu  2u339223 14  24280385 14  24197797 14  24091498 14  22961671 14  23808563 14
GROUP 021 151'3//61 17 151/5367 17 1flijout 17  15116370 17  1506£1951 17 14"08770 17 1"-17vag 17 1482:618 17
GROUP 022 11071170 15 1105486s 15 11038572 15 11011886 15 10974429 15 10926218 15 lv867336 15 10797895 15

GROUP 023 13951370 15 13531401 15 1351/057 15 13478793 15 13432944 15 13373931 15 12301857 15 1321A859 15
ert ,ur' 024 153.Slyz 13 1554.3/ ,7 15 16519394 13 16470457 15 16423400 15 i 6351249 15 1 263127 15  16iS<'204 15

GRFUP 025 20298405 15  20 28751 19  20108036 19  20150103 15  20081458 15 19993333 15 1,885583 15 1975A510 15

GROUP 026 24603021 15 24 96633 19 2u6,0291 15 24560769 15 24477210 15 24369682 15 24238344 15 14083454 15
l,K IUM u2, 1,21/495 2 15  30199y l 1-  30195,168 15  30082562 15  29080227 15  29840510 15  2ve87841 13  :0497025 15

GROUP 02A 37142,55 15  37087517 14  37032052 15  36943316 15  368 t 7539 15  36+55878 15  36458316 19  36229324 15
GROUP 020 45379A40 15  45312970 19  452 u6179 15  45136784 15  U4981230 15  44785500 15  44544206 15  44250535 15
GROUP . 030 595'6524 15 524-,4674 ir 55572933 ,; 5523-052 15 55051,27 15 54809248 15 5-513A33 15 5416-941-15
GROUP 031 67912380 15 67812298 15 67712340 15 675„8621 15 67318015 15 67023026 15 66661772 15 66235733 15
GROUP 032 83203219 15 83160470 15 83037P93 15 82837102 15 825542/4 15 82192527 15 81749494 19 ·81227010 15

MESH PT 008 MESH PT 000 MESH PT 010 MESH PT 011 MESH   p T   012      MESH   PT   013      M•-SH   PT
   0.11*w· MESH.PT   0215

GROUP 001 25627623 06 25460!55 0+ 25274080 06 25069798 06 24847746 06  24608397 06 24352259 06'-24€N=*436
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GROUP 002 593,0390 06 58899192 OA 58920177 n6 57894401 06 57323030 06 56707318 06 50048620 06 5534R384 06
GROUP 003 139=007'1 07 13818541 0, 13713A,5 n'  135/0533 07  13427540 u7  13260905 07  11095=25 07 12912642 07
GROUP O04 27519755 07  27195856 07  270,7060 77  26752924 07  264uu057 07  26111128 07  20754856 07  2537Ao20 07
GRaUP 005 55073390 07 54518172 07_ 5r978+23 n7 53385787 07 52740917 07 52044974 07 51299633 07 5050A286 07
GR,UP 006 988 C 5989 07 97076505 07 96107w06 n/ .59215/6 0/ 04751.,2 ''u u7 05485145 U7 96120711 07 90601470 07
GROUP 007 17608767 08 17512311 OR 17358089 08 17166354 08 16957383 08 16731480 OR 16488979 08 1623n242 08
GROUP 008 2950669' 08 29335710 OP 20tu5O61 na 28725155 08 28376u 30 08 27099402 08 2/594581 08 2716,553 08
GRrUP 009 20918744 08 20/T5468 Upi 20532./86 r,4 2030027, va 20063*22 00 19799655 08 1"515115 09  19=12771 08
GROUP 010 454;3190 09 45273420 00 48839953 09 44361562 09 038#0657 09 43277272 09 4-672069 09 a2024726 09
GROUP 011 12004389 11 11092340 11 11978775 11 11753863 11 11617791 11 11470752 It 11312944 11 11144569 11
GRFUP 012 534r,8525 11 5303/8'38 11 32536500 11 41985140 11 t.:ijA4633 11 Du736039 11 5,0401'17 11 40=97971 11
GROUP 013 22752,58 12 225706114  1 7 22357469 12 22123091 12 21847091 12 21592274 12 21296659 12 20981480 12
GROUP 014 8470340' 12 84070126 12 83276a 16 12 82403830 12 81453825 12 8O4279ul 12 79327788 10 78154032 12
GROUP 015 763763MU 12 75'33/52 17 7-118887 12 7£1233020 12  73377:7( 12  72453661 12  7,463054 12  70409179 12
GRrUP O1h 13513129 13 13399591 13 13273017 13 13134016 13 129A2717 13 12819364 13 1,644226 13 12457582 13
GRAJP 017 9600A of 13  95200305 13  9u301355 13  9340)240 13  92327742 13  91166727 13  89922172 13  8859Al 51 13
GR8UP 018 143p26/' 14 14261/10 1. 1412/16/ 14 1,979288 14 130lf'3(· 14 13644503 14 1

950357 14 1325"942 1'1 '
GROUP 019 215' 6601 14 21395464 lu 21154001 14 20932574 14 20691578 14 20431439 14 2w152609 14 19855563 14
GRFUP 020 236T2460 14  23433691 lu  23212+18 14  22964643 14  22705202 14  22419765 14  2Ll13834 14  21787936 14
GRAUP 021 14712980 1/ 145Rw219 17 1'1451593 17 1 43(lu 324 17 *413;692 17 /3057903 17 1-,767540 17 13564665 17
GRAUP 022 10718825 15 10627876 14 10527612 15 10417415 15  1020748A 15  10168038 15 tvo29299 IS 98815134 14
GRrUP 023 131,9095 15 13008748 1'  12896022 15 12751138 15 126n4342 15 12a45847 15 lc276082 15 12099196 15
GRruP 02u 16039674 15 15904760 1" 15754710 15 1555979M 15 15410521 15 152160vJ /5 13008900 15 ,478-'041 15
GROUP 025 106,2354 15 19447396 15 10263811 15 10062263 15 188u28O9 15 18605943 15 1.,352086 15 18081688 15
GR:UP 026 23905303 15 237n4224 14 23480586 15 23234799 15 22967308 15  22678595 15  22369176 15  22030598 15
GROUP 027 29279717 15 29033425 15 2"/5Y403 15 28416432 15 28|3nw 9 15 27777,95 15 2/390214 15 26990547 15
GROUP 028 35957341 15 35654871 14 35318067 15 349a8746 15 34546383 15 34112102 15 39646686 15 33150962 15

N GROUP 020 4393211f 15  435425ug 15  43191527 15  u2699800 15  42208190 15  41677587 15  41108947 15  uo50,285 15
9 GROUP 03O 537.4729 15 53312443 1- 528O9u/8 15 52,0637, 12 :>165.949 15 bluuDD62 15 Dvioy644 15 44561437 15

 ;        GROUP 031 657u571 ' 15  65192623 15  6a 577a87 15  6 3901432 15 . 63165693 15  62371608 15  61520  11 15  6061 u 231 15
GROUP 032 80626061 15  790U7765 15  79193377 15  78364282 15  77461096 15  76488160 15  73444542 15  74333025 15

MESH PT 016 MESH PT 017 MESH PT 018 MESH PT 019 MESH PI 020 MESH PT 021 MLSH PT 022 MESH PT 023

GROUP 001 237°1821 06  23488707 0+  23171172 06  22839885 06  22495539 06  22138859 06  21770589 06  21391496 06
GROUP 002 546n8 t 4q 06 53429541 05 53114272 nh 52164135 06 51280099 06 50366805 06 49423563 06 48453343 06

GNOUP 005 12/196'4 5 0/ 12516660 07 1/3n#151 07 12u82595 U7 11652495 vl 11614377 07 1,300784 07 1 1 1 1 f.203  07

GROUP 004 24979,150 07 24594032 07  24112705 n7  23652462 07  23174345 07  22679450 07  22168020 07 2164,946 07
GROUP O05 496 ·6539 07 48792116 07 47954P67 07 448#6762 07 u 5879896 07 44P36485 07 42758879 07 42640549 '07

' BK'.Up 006 89142001 07 6/53/1„4 07 99'luZn9/ M,  84u70u55 07 02224bv7 07 00307559 07 76320067 07 -6287162 07
GROUP 007 1 59 C 5461 08 15665668 OP 15340721 nA 15041322 08 14708013 08 143613r4 08 14002070 09 13630761 08
GROUP 008 25701950 08 262/9451 OM 25709794 88 25175775 08 24618,59 08 24038142 08 21436560 08 228144g9 08

GROUP O09 158UO#21 08 18'ho,86 OA i 8102522 08 ,7016917 ue 17424392 00 17015515 08 1-59 898 UA '615,209 08._
GROUP 010 41338035 09 40 12309 00 39946916 ng 39042892 09 38201334 09 37322857 09 30408190 09 35451094 09
GROUP 011 10965830 11 10776922 11 10578034 11 10369342 11 10151005 11 99231621 10 90859283 10 04393944 10

GROUP 012 4#5104/3 11 4/673603 11 40103173 11 45885338 11 44925565 11 43024623 11 41803040   1 1     a I C 0 1 1 9 7   1 1

GRFUP 013 206a7174 12 20294172 12 10922097 12 19533744 12 19127074 12 18703108 12 18262367 12 i 78Ou755 12
GROUP 034 769'1341 12  75598462 12  70217083 12  72771490 12  71260416 12  69686033 12  60049356 12  A6351114 12
GRTUP 015 6Y2*75-1 12 68105051 1/ 0,50"u 87 I, 65561961 12 6420262, 12 627860'·3 12 6,315060 12 ro79°509 12
GROUP 016 122'971" 13  12050926 13  1,8,la#7 13  11601631 13  11361765 13  11111972 13  1.,852495 13  10589480 13
GR,UP 017 87100801 13 857n8314 13 8815OA75 13 82520638 13 80819637 13 79049836 13 77212827 13 -5300946 13

' C,K r) UP 01M 1 30 11 i b  / 9     1 4 12.2/8./ lu 1,iw4013 14 1235,016 14 12uQ6721 14 11232,22 14 1
1557546 14 1 12'79206   1 4

GROUP 010 lost'0795 14 19208914 14 JA8*0135 '4 1a405267 14 18|197UA 14 17718921 lu 1,308329 14 16883281 14
GR4UP 020 214u242R 14  21078469 la  20606050 14  20295946 14  1987A725 14  19u44931 la 18995060 10 18520540 14
u,Ri·up 021 133,19/15 17 1,1,5047 17 1,865030 17 1263499 17 ,2376a 07 17 121065/3 17 11826-68 17 1153"151 17
GROUP 022 972/'9319  14   95508.175 14   93944974  14  92050611  14  00159531  14  88193600 14  86155445 14   Ba044864 14
GRAup 023 1190355  15 11701467  lc:   11409776 15 11267310 15 11035R98 15 10795359 15 1.,545986 15 10289041 15
GKOUP ()24 141.-0541 15 34 ,044 1- li'uL,7,-ivy 15 13'77576, 15 13'19:.,Op 15 13198'16 14 1 "U•7'1160 15 12579970 15

GROUP 025 177a5217 15 17403161 19 17176023 14 16844307 15 16498518 15 16139147 15 13766654 15 15381455 15
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GROUP 026 2/600435 15 21322285 15 2n935761 15 10531485 15 201100/* 15 19672138 15 1'218242 15 18748902 15
bA,Up 027 dh#,5·-'0' 15  25116015 14 256-2642 15  25147552 15  24671512 15  24095=77 15  2-1539560 15  22065011 14
GROUP 028 32615A04 15 32072122 1= 31400¤53 15 30882953 15 302UQ37  15 29591075 15 25908942 15 18209809 15
GROJP 020 398K1671 15  391A5223 lf  3UU75094 15  37732461 15  36958505 15  36154398 15  33321259 15  34460130 15
GROUP 030 48/03241 15  4/045433 15  47)nou32 15  46177694 IS 4523„675 ,5 44246029 15 4'227554 le L1217tl152 15
GRhUP 031 596=4883 15  58641898 15  57579,04 15  56468213 15  55310397 15  54107657 IS  59861742 15  9 157u294 15
GROUP 032 7314559q  15  71 14349 15  706115147 15  69249112 15  678,9Aot  15  66355171. 15  64828022 15  63250249 15

MESH PT 024 MESH PT 025 MFSw PT 026 MESH PT n27  MESH PT 028 MESH PT 029 Mc·SH PT 050 MESH PT 031
GROUP 001 21002369 06  20604810 06  20197242 06  19782894 06  19361 A 10 06  18934837 06  18502831 06  1806s644 06
GRFUP 002 474 C 8274 06  46440534 04  45U02346 n6  44345969 06  43273693 06  42187830 06  41090705 06  3998a648 06
(,K(·UP 00, 108<,£154 0/ 10592Y02 07 10323/36 07 IOV#')u07 07 977 1.0 29 06 '34899021 06 0,061691 06 09204523 06

GROUP OOU 21/05763 07  20555650 07 19904026 n7 19424943 07 18807086 07 18262769 07 17673426 07 17080507 07
GRBUP O05 415,1092 07  40346233 07  30157All 07 37948786 07  36722226 07  35481299 07  34229264 07  32960453 07
GKOUP 006 /410974" 0/ /20'M611 0' 6080 l w 1 4 07 676041 *,7 07 633*021 v;  63u28351 07 Ov'02F47 07 59=6n=87 07

GRTUP 007 132482Ou 08 12895209 00 11492#51 48  12041473 08 11622694 08 11197406 08 lv/66776 08 1033,045 08

GROUP 008 221-3200 08 21513969 OP 24838227 88 20147517 08 19443912 08 18728019 08 18002986 08 1727n499 08

GROUP 009 15607170 Oa 152.9610 up lu,49397 r,8 14257486 00 1375408: 00 13243088 08  1,723101 On 1219 476 08

GRiUP 010 344-3379 09 33454935 00 33'40377,1 49 31321073 09 30208234 09 29066951 09 2/899289 09 26707759 09
GROUP 011 918,6270 10 891A6719 to 864 5504 10 83613219 10 30690014 10 776768US 10 74575295 10 71388074 10
GR8UP 012 40679305 11 3951·/413 11 3 315.04 11 37 u73040 11 33790019 '1 34466173 11 3210110te 11 31095ao2 11

GROUP 013 1733Ou47 12 164,9434 12 14331+05 12 15806754 12 15264596 12 147048(10 12 14127043 12 1353,091 12
GRAUP 014 64501675 12  62771005 12  609R8033 12  58943635 12  56934670 12  54860074 12  Sc718028 12  5050 RU6 12
bRAUP 015 Sb20#3/4 12  56571641 17  5UM.0P52 12  53134025 12  51327820 ,2  49466425 12  4754,801.12  05553096 12
GROUP 016 103n5O07 13 1001 7083 13  97106237 ,2  04124460 12  90952602 12  27876717 12  84291944 12  80792826 12

te GRAUP 017 733n206R 13  713n4409 13  64211045 13  A7047883 13  64815434 13  62511281 13  6vt31137 13  57660732 13

,           GRr,uP 0 1 8 10979252 14 10A75/46 lu 103A2b46 14  10034/'/ 74  97Uw8171 13  93132096 13  Ovo(4576 15  06415252 13
I GROUP 010 1540403' 14 15090713 lu 15523295 14 I5041553 14 145Usn25 14 14032972 14 13504354 14 12057909 14

GR"UP 020 180a8702 14 17592748 14 170a 1707 14 16515395 14 15973364 14 15414846 14 1-838707 14 14243410 14
GROUP 021 11238184 1/ 1O42YY!/ 17 10512383 17 totti5487 /7 0'4489+52 16 960234f,7 16 9-449266 16 110757137 16

GROUP 022 81809605 14  79A,4739 la  77312585 14  74932480 14  72482532 14  69959342 14  6/357731 la  64670480 14
GROUP 023 10021737 15 97472165 la 94605294 14 91736079 14 88702322 14 85659964 14 8-482702 la 79201626 14
GROUP 024 12253614 13 11918289 14 11575"66 95 1129/501 13 1065:46) 15 104763·95 15 10008/5'1 15 90587696 1':

GR"UP 025 14903894 15 14574219 19 lu152546 15 13718816 15 13272744 15 128 13766 15 1"340969 15 11853025 15
GRBUP (2A 18264551 15 17765506 14 17?91022 15 16723745 15 16180646 15 1562/9ug 15 18046548 15 14u52817 15

GROUP 027 223'2184 15 21761405 15 2113'171 15 2(,487103 15 19023,79 15 1914u370 15 1"437u 46 15 17712442 15
GROUP 028 27476397 15 26727265 1= 29946-'50 15 25164889 15 24351323 15 235151»4 15 24654953 15 21769300 15

GROUP 029 335-192' 15 32657361 14 31716007 15 30750664 15 29758264 15 28738720 15 2'690252 15 26610083 15
b Rr.uP 030 4100//8" 13 3'(w493/3 1 - 3A*19+56 15 37630526 /3 364/5414 /5 301(v602 15  3390u507 15 J2S8P314 15
GRAUP 031 502u 6739 15  48R80446 1=  47476122 15  46034173 15  44554278 15  43035219 15  41474608 15. 39868536 15
GROUP o32 61623754 15 599SO153 15 58230AU2 15 56465837 15 54655550 15 52798530 15 5u892102 15 48931721 15

lESH PT 032 MESH pT 033 MESH PT 034 MESH PT 035 MESH pi 036 MESH PT 037 MEbH PT 058 MESH PT 039

GRouP 001 17627130 06 17185135 05 16741 u 98 06 16297045 06 15852588 06 15408921 06 14966H 13 06 14527010 06

GROUP 002 38891935 06   37755029 05   36636068 n6 35517358 06 34401107 06   33289471  06   3c184541  06   3109n333 06
541'UY (10 3 943'710, 06 6.,463014 0, 805.9 ,59 no 77723728 06 74071143 06 72038633 06 6-23+55-1-06--*645583-7 06
GR UP 004 164€'9460 07 15889773 07  14204073 87  14702204 07  14113182 07  135291A4 07  iL951545 07  ,238,547 07
GROUP 005 31705260 07 30440125 07 2'177095 07 27920820 07 26673514 07 25438928 07 24220322 07 73020828 07

GROUP Con 35on/#je 07 5,692402 07  51900855 07  410:0063 07 06637'jl 07  443389"8 07 ,//i,72,15,1 07 399'i"r)59 07

GRAUP o07 99gt'524'1 07 94595902 07 90146742 n7 85792522 07 R 1448/80 07 77149202 07  7z910328 07 A874h4i6 07

GRDUP OOP 145'2777 08 157921 AS OP 15151130 78 14312213 08 1357R034 08 128512u2 OR 12134480 09 11438342 08

GROUP 000 |1544 /9/1 08 11179773 OR 1,1503>60 <,1 10057221 00 n:2372 12 07 098499.2 0. 8-729327 07 4905°50°955 07

GRAUP 010 254°5404 09 24265870 0° 23123073 no 21773228 09 20520062 09 19272764 09 10035886 09 16817587 09

GROUP 011 69119993 10  64776038 10  61,46PIR 10  57904282 10  5440u418 10  50¤87207 10  47376488 10  03'
90570 10

v, ,-·up 012 3uptio#4- 11 287:6229 11 24247:04 11 256:8612 11 21125(ze 11 22539070 11 2 '41162#19 11 1 416*7112 11

GRnUP 013 12916910 12 12284813 12 11635633 12 10970930 12 10243195 12 96060488 11 81143584 11 8224'460 11

/



F                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      1

TABLE II-28B
(page  5)

GROUP 014 48225349 12  45873624 12  43453367 12  40969152 12  38429214 12  35846454 12  3j239212 12  30631555 12
GRBUP 015 43571054 12 41392152 12 jal°/-14 12 36951372 12 3464not 1 1 2 32301653 12 24925321 12 2764-069 12
GROUP Ol A 77173A85 12  73430527 17  60540'99 12  45565250 12  61453372 12  57242602 12  5 963736 12  48660004 12
GROUP 017 551'1063 13  52478907 13  49717.64 13  46893688 13  U3907165 13  40904650 13  3/782213 13  3460AO75 13
GRCUP Ol A 12614649 13 78671802 13 /4576113 13 /0519294 13 058ymu26 13 6132u323 13 latu;U50 1, 31 ov ·5,/&-+€3 
GROUP 019 12301670 14 11804074 lu 11103024 14 10556749 14 98941001 13 92052208 13 8-925208 13 77620077 13
GROUP 02O 13626096 14  12987118 la  12321141 14  11626358 14  10900350 14  10141631 14 .92504239 13  8529°072 13
GROUP 021 84974290 16 80965004 1  / 931108 16 /2512154 16 M7992466 16 63z55925 16 38299522 16 5314„208 16
GROUP 022 618 P 9160 14 58090131 lu 55989F'42  1 4 52845663 14 49552504 14 46099604 14 4 483957 14 3871 A775 14
GROUP 023 7SAO4948 14 72277883 lu 686n2010 14 64760634 14 60731439 14 56499666 14 SCO58194 14 47417028 14
GRrUP 024 927(16785 14 88447178 14 839A63/3 14 792/ed,U 14 /4357vue:, 14 69179676 1: 6-730:40 14 #801,,763 14
GROUP 025 1,3U9127 15 1O8239a2 15 10277A04 15 97057831 14 91048853 14 84714806 14 78030630 14 70991083 14
GROUP 026 13838522 15 13240750 14 12555p82 15 11834660 15 11107436 15 10334722 15 99182704 14 86570972 14
GROUP 027 14962611 15 16194321 15 15172°55 15 14522945 15 13627.,68 15 126015ul 15 11670017 15 10615270 15
GRFUP 02A 208'1007 15 19001277 19 1R9/0555 15 17872414 15 16778061 15  15617512 15 14380356 15 13057370 15
GRPUP 029 25404194 15 243370A6 1. 23171r87 15 21867818 15 10534825 15 19118745 15 1'604272 15 15975740 15
GRrUP 030 3.2.1154 15 29 R 10249 15 2*3408/6 15 25/.WV/0 13 esl '.5 1 18 /5 „a4333: ID  21507107 15 10581218 15
GRCUP 031 38211150 15  36494173 15  34706200 15  32832072 15  30852014 15  28740805 15  26466994 15  23992407 15
GRrup 032 46910402 15 44817984 15 42640190 15 40357426 15  37943246 15  35362373 15  3c568186 15  29490473 15

MESH PT 040 MESH PT 041 MESH PT 042 MESH PT 043 MESH  p 1 044 MESH PT 045 MEJH PT 046  MESH PT 047

GROUP 001 140e0232 06 13694651 06 13303399 06 12916895 06 12535537 06 12159701 06 1,789736 06 11429967 06
GRDUP 002 30002770 06 290/2471 05 2BO44046 06 27181407 06 26162982 06 25240719 06 24335582 06 13440450 06
GKOUP Uu) 63716922 06 61242405 Oe 588nHu44 06 56419929 06 34070477 06 ,1707437 06 4 '549370 06 4736'566 06

t\D GR UP 004 11810409 07  11314107 07  10817401 07  10331055 07  98557468 06- 93921619 06  89407966 06  A502,541 06
1

GROUP 005 218 u3424 07 207A0883 07 197u2093 07 18728885 07 17742903 07 16785504 07 10858208 07 1496,786 07
4 GROUP 006 57640060 0/  3569186/ 0'  33//1.Lk 07  31905198 07  3uuni;71 u; 28334915 u; 22€4u524 07 25„0"825 074

GROUP 007 64671664 07 60048275 09  57424431 07  53958926 07  50608387 07 47379105 07 49276414 07  a1303975 07
GROUP 008 107 u 1 330 08 10111445 OP  95185540 87  89341542 07  83605567 07  78258709 07 73039975 07 6804*249 07
BROUP OOw 74 Sp20Y '  0/    /0073060 07   55644365 07   41450639 07   47376766 ul   5345771 ·4 07   *v/08719  07   46134721  07
GROUP 010 15615404 09 14597251 0' 13574A06 89 12531689 09 11582001 09 lot78268 09  90224292 08  9015A588 08
GRCUP 011 40496382 10  37490145 In  3US 7773 to  31733607 10  29081727 10  26580667 10 24236040 11  22050067 10
(.ROUP 017 1 lanjuv-, 11 16416500.11 12101 40 1/ 13030823 11 '26uu/51 11 b:5221t9 11 1..'174"00  1 1 -503-763   to
GROUP 013 75478949 11 69431173 11 63676049 11 58203098 11 5304207 4 11 u8212238 11 49722777 It 3957u217 11
GRrUP 014 280=2720 12 25805070 12 23667079 12 21608960 12 196+6255 12 17A 50163 12 16165321 12 14612047 12
GKOUY 015 25178043 12 .311-/to 1/ 21127P28 12 1925v493 12 17487150 12 15050004 12 1"334947 12 12042581 12
GROUP 016 44439964 12  40618824 12  370u60n8 12  33661863 12  305043/6 12  27581457 12  24893186 12  22433852 12
GROUP 017 31470445 13 29692833 17 26126141 13 21569991 13 212043Ou 13 19201430 13 1'288136 13 15547309 13
C. 4 (' UP 01M 46<lu269" 13 u217'4014 13 3-M03'·8 / 1 3 55046550 13  31:71763 13  20529391 13  2,663"08 13  2306,462 13
GRCUP 019 70240A22 13  638u3197 13  57820013 ,3  52225058 13  47071640 13  42358517 13  38071185 13  34187256 13
GROUP 020 7687505' 13 69786202 13 63008522 13 56816900 13 51139434 13 u 5965956 13 41274252 13 37030936 13
GROUP 021 47822840 16 43305135 le 300057#8 16 35213906 16 31664172 16  20437345 16  22517179 16  22083=02 16
GRAUP 022 348,2293 14 31529622 lu 2 454b60 14 25622090 14 23033532 14 20681988 14 18555134 14 16637684 14
GROUP 023 42AI4684 14  38ST55O1 10  30746101 14  31263648 14  28087712 14  25207525 14  2,606222 la  20263727 14
GR"UP 024 52076014 14 4/01/931 lu 4,5/4076 14 38uci'iu 13 14 =42,10/100 14 3Of 86121 14 2/300256 14 246 5,50,1     1,1

GROUP 025 636u0067 14  57433698 10 51696426 14 06440497 14 41675463 14 37368722 14 39489013 14 30002552 14
GROUP 026 7760268n 14  69905040 10  63970870 14  56552268 14  50728206 14  05u 69574 14  4-737106 14  36487801 14
t,R c ;U Y 02/ 94904d4/ 14 85,593e·,2 14 748:2191 14 68998 1 48 : 4 6 1853912 14 55415030 14 4"630660 14 uaL'17012 1{1
GRCUP 028 11603611 15 loa63929 15  91900724 14  8415 573 14  75388018 14  t7505038 14  60434860 14 54102026 14
GROUP 029 14219792 15 12760517 15 11437*29 15 10244262 15  91713526 14  82089341 14  70469258 14  A5755854 14

GKOUM 030 17401134 15 155'93446 19 1 g.4142336 15 12492865 15 '1180,14 10 luuu31O6 , 5    0'7·471557 14 Pt, f , Bij Ou9 1-4

GROUP 031 2,272324 15 19423769 15 17108+88 15 15205981 15 13595031 15 12156361 15 1,871451 15 0725,577 14
GROUP 032 26076292 15 23256412 15 20751743 15 18525501 15 165d5422 15 14783164 15 12213804 15 11815398 15

MESH PT 048 MESH PT 049 MESH PT 050 MESH PT Ast MESH Pr 052   MESH PT 053  MCSH PT 054   MESH PT 055

GROUP 001 11048693 06 10718187 0+ 10374695 06 10038434 06 97095992 05 03883560 05 94748464 US 87691876 05
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GROUP 002 225°0119 06 21791204 0+ 20902599 mt 20094572 06 19307665 06 18542253 06 17798633 06 17077025 06
GRAUP 003 452110vy ,   06      4 31  / u 552--0#- i:·1-t·*88149--Ae-,022*209-06--393t 064--06·-3552·1078 04 3,764723 06 37071733 06
GROUP 004 80766439 06  76Au6033 0+ 724A2084 nh 68819265 06 65116182 06 61554416 06 58134049 06 5485a618 06
GRauP 005 14007144 07 13264984 07 10465A8O 47 11699592 07 10966921 07 10266640 07 92996062 06 09650249 06
GROUP 000 LJUL, 1 9 / 1 07 2 1 9 59265 07 R!  '603,51       i .7 19/33262 07 17820428 07 165911/8 07 1 ""17'16,1 07 1'130"305 07
GRrUP 007 384'4675 07 357A02OO 07  33101190 n7  30757255 07  78457150 07  26288770 07  24249291 07  22355265 07
GRAUP 008 63202301 07  58750962 07  54443011 n7  50,87529 07  a6551947 07  42942248 07  3'553146 07  3637R271 07-GR?Dpr--- Go-4277929<-07--395,-3589-·07 36407221 1,7 3362 '665 07 30946705 07 28034570-07-2%88+-1.Le,----26ne+41-9-0-
GROUP 010 82504136 08  75985026 OP  68911694 n8  62791802 08  5712#i37 08  51904463 08  4/096326 08  02681760 08
GROUP Ott 20022169 10 18149205 10 1"U,6864 to 14847191 10 13403932 10 12088454 to lv892152 10 08063041 09
GROUP 012 060*quit lu 7781u3A, li, 7,1>50ao) 10 63366237 10 =7003:44 10 51399104 10 4 238 M07 10 „1570306 10
GROUP 013 357L001" 11 32268544 11 29003086 11 76188277 11 235A l A 63 11 21184008 11 19036434 11 17097786 11
GROUP 014 131.7491 12 11 Q86606 12 10702A 24 12 06287128 11 86563775 11 77778088 11 69851 72 11 A2707000 11

----GRE·UP 015 Ithe9O51 1 2 i  35(10700-1 2 gass,291 11 05007675 11 76331570 11 68597575 11 6 1.'82354 11 55:65021 11
GROUP 016 20103690 12 18160206 13 1A31974O 12 14657407 12 13158406 12 11 B 09001 12 1 v594H93 12  95o 3r997 1t
GR,UP 017 139 9324 13 12543137 13 11297024 13 10099193 13  00581402 12  e 12290U7.12 72832141 12 65295573 12
GROuP OJA .07oK.8,1 ij 13544725 13 14671075 .3 ,4951963 13 134u r84 13--T.019926 13 1·'775443 13 r'6500354 12
GROUP 010 30679911 13 27519811 13 20477764 13 22124839 13 19833505 13 17778229 13 10935072· 13  14282347 13
GROUP 020 332'442  13  29778412 13  24602u56 ,3  23923570 13  21440718 13  19215130 13  1'220429 13  1543P612 13
GROUP 021 2031 33.' 16 18384552 1*· 1(,474904 16 14762274 16 13227001 16  li953156 16 1-621560 16 051R0701 15
GR UP 022 14913820 14 13364318 lu 11975148 14 10729973 14  06143281 13  86149161 13  77196290 13  69179074 13
GRrUP o23 181 C9700 14 16269800 ln 1 Li5761157   1 a 13059318 14 11700468 14 10883515 la 92935740 13 04172053 13
GRRUP 024 220"5'115 1 4 1.'7850,4 10 1777,Fo8 14 15077247 14 k4221124 14 127,13:72 1,1 11"18536 14 10231371 14

GROUP 025 268-7UA27 14 24071404 1" 21560853 14 19313230 14 17301262 14 15500174 14 12887592 14 12443398 14
GRIUP 026 32679021 14 29265533 111 24210548 ,4 23476451 14 21024571 14 18839555 14 16879020 14 1512v387 14
GROUP 027 3070,07, 14 35653258 ia 3,9 10221 14  205;u302. 14  25540 TUO 14  2293:240 1' 

... 6 11517u 1,1 1¤'107797 luL

GRBUP 028 484.4284 14 43364126 10 384,9a48 14 34773740 14 31145940 14  27900171 14 24995276 14 22390487 14
N GRAUP 020 598 C,7580 14 52689934 10 47175055 14 422u5624 14 57836519 14 33892318 14 3v362756 14 27202963 14

6 *:xupp O,0 7,610011 14  4+15,309 ic  574,3552 '4  51427828 14  46058uwa 14  ul:553'4 14  3 95800v 14  33111211 14
031 8701711T 14 77876uO2 la 69712073 14 62417129 14 55896520 14 50065615 14 44849087 14 40179980 14

GRZUP 032 105AR411 15 94543834 lu 844,6516 14 75771039 14 67849644 14 60768077 14 54433965 14 48765399 14

MESW PT 056 MESH PT 057 MEGH PT 058 MESH PT 059 MESH Pr 060 MESH PT 061 Me,SH PT 062 MESH PT 063

GR"UP 001 84714733 05  81817740 05  79001393 05  76265976 05  7361158R 05  71038144 05  68545386 05  66137906 05
GROUP O02 16,77587 06 15740381 0* 15185049 04 14412746 06 13802178 06  13213602 06 1,0646830 06 12101629 06

GRAUP 003 30481094 06 28075/18 0, 2737or 33 06 25926227 06 :.'1511655: 06 2322'1839 06 21961*Q8 06 2075AA31 06

GRAUP 004 51715145 06  48714191 04  45849 01 n6  43120048 06  40522080 06  38053168 06  32710244 06  33490050 06
GRAUP 005 83623140 06 77010222 00 7?50234e 06 67391972 06 62570P46 06 58027766 06 52754694 06 49748887 06
BR"UP 006 /32"w,14 07 122/ 1544 u 7 11,ul:'57 H, 1 114(,"959 07  65103mu 06 rOP61012 0, 9,704547 06 7502"325 06
GROUP C07 205u 2713 07 18867221 07 17304035 07 15848144 07 14404360 07 132373e8 07 'CO71891 07 10992546 07

GROUP Oon 33410359 07 30641411 07 2P142P93 n7 25665858 07 23441103 07 21379295 07 19471077 07 17707173 07

GR,-·UP 00& 2, sp,/0 1 5 07 19080390 07 lp232105 07 ,66,4927 07 151214'le. 07 137440ee 07 1 r·'175296 07 1130"708 07
GRAup 010 386r6919 08  34037509 OP  3155968a ng  28479495 08  25674063 08  23121337 08  21800330 0   18691214 08
GR"up 011 8422275u 09  79316702 00  712A4429 09  63989725 09  57421102 09  51492020 09  40140957 09  41311337 09
GRCuP 012 3/3-.11 7 /0 3,5.4561 1.. Jul  l u, 63 1, ) 27013091 10 24:23240 10 21709273 10 1""11553 10 17300050 10

GRrUP 013 15311905q 11 13775204 11 133573/6 11 11080768 11 09316,96 10  88970780 10 79654438 10 71261411 10

GROUP 014 56273489 11  50443143 1 0  492'3376 11  40546590 11  36370096 11  32575923 11  29160563 11  7608u667 11
GROUP 015 405ekul- 11 44a70615 1,  3w973056 11 357406..>9 11  32023/.20 11 28*79691 11 :'670753 1 1 Z2061'27 11

GRnuP 016 85225438 11 76412937 11 6R4O5475 It 61381527 11 54987581 11 u9238572 11 44066760 11 39411212 11
GRrup 017 59512189 12  52442144 12  47013725 ,2  42121667 12  377,7360 12  33778110 12  3v226625 12  27030502 12
GR'UP oiP 3657592h 12  775*u#Au 11  6#5,7036 ,2  622CODO; 12  5570"043 12  uong7259 12 4- 60'1',97 12 Zon.-A:3 12

GRAUP 019 12400284 13  11471006 13  In278392 13  02079602 12  P2467149 12  73830116 12  60064237 12  5907A201 12
GROUP 020 13910063 13 12'92911 13 11193¤72 13 09470758 12 8908TOYA 12 79752057 12 71361905 12 A381.454 12

1=R/up 021 052 1(lnS 15 764749A4 15 6P473>42 ,S 41338050 15  549310fS 15 u0176814 15 4400: 96 Is 303'17168 15

GRAUP 022 6,9n6760 13  55542683 13  407A3328 13  u4577562 13  3992'773 13  35739107 13  31978755 13  28594314 13
up 023 75473238 13 67540900 11 6n547093 13 54237739 13 48572590 13 43483270 13  38907893 13  34791171 13

U  024 916·/111 13 82143299 11 7356,080 ,3 65923447 13  99037293 13  52P51212 13  4'28:020 13  u=2w'li3 13

·UP
... - ""'9949 'a 998-Oruc 13 40=O105x '3 80171933 13 71707002 13 64273636 13 5'510210 13 5142UR87 13
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GRAUP 026 13550451 14 12141143 10 In977297 14 97434357 13 A7255699 13 78112160 13 69892304 13 6249 ,628 13
GROUP 027 14403230 14 14777462 la 13319067 lu 1105¤'934 14 10620017 14 v,c/71 uR5 13 85u66371 13 76ULUC 59 13
GROUP 029 200#407T 14 17977446 10 1 105792 14 14426727 14 12910a 94 14 ti565578 14 tv348458 14 02533906 13
GROUP 029 24372027 14  21 A,6987 10 10543365 14 17523745 14 15692887 14 14O482AS 14 12569864 14 11230705 14
GROUP 03O 29646090 14 26579130 10 2T311582 1 Li 21328934 14 191004)3 14 1/0950#9 14 13299,92 14 i3600183 14
GRAUP 031 35908745 14  32292416 lu  2A903068 14  25881152 14  23176906 14  20747839 14 10564265 14 16590693 14
GROUP 032 436PgA93 14 39 i 42202 lu 35045028 14 31409274 14 28127,14 14 25179196 14 22529158 14 5014(1930 14

MESY PT 064 MESH PT 065 MESH PT 0 6 MESH PT 067 MESH PT 068 MESH PT 069 MchH PT 070 MESH PT 071

GROUP 001 63800144 05 61546419 04 50370014 05 57272712 05 45250793 05 53304008 05 51431290 uS 49631258 05
GROUP 002 115"7732 06 11074836 0+ insn2612 86 10130700 06  968A7231 05  92A62805 05 88629582 05 8478,282 05
GROUP 003 19678050 06 185142"0 0" 174.4.20 ni, 16486(350 u6 155an.85 06 14660140 Ok 1 '8 1 9 1 7 8 oi, 13021,091   06

GROUP 004 31309171 06 29484078 06 27531162 06 25766764 06 24107207 06 22548822 06  21087976 06  19721086 06
GRCUP 005 45976004 06 42u49595 06  39151236 n6  36070569 06  33107396 06  30521750 06  28033944 06  2572a626 06
GRaUP 006 6870819' 06 63043248 05 5'616"38 76 5/617087 96 47982ull uu 43'·92317 06 39727139 00 3606 n=90 06
GROUP C07 999non73 06  90713516 OK 82103080 Ah 7U 330837 06 67079841 06  603950u8 06 54233392 06 a855T8OO 06
GROUP 008 160,'Ra61 07 14576058 07 13101'53 07 11916079 07 1O742r39 07 96626351 06 Bu698443 06 7757*3871 06

GROUP 000 10234u 42 01 924843/19 0+ 83431 448 06 /51227)8 06 07501,'10 u6 60509020 0'· 59095407 06 48200472 06
GROUP 010 16775375 08 15035436 0#  13495244 08  12019848 08  107144 9 08 95293871 07 8-499834 07  74665700 07
GR8UP 011 3695 1376 09 33013855 Oo 20455A 58 00 26238488 09 23326500 09 20A88351 0  182952/6 09 16121390 09
GROUP 012 15559012 10 13901821 10 123A9042 10 110.3225/ 10 980596,5 09 604,3367 ug  7=821760 09 67655410 09
GROUP 013 63605951 10  56871660 17  50710726 10  45143194 10  uo106265 10  35543553 10  31404977 10  2764S216 10
GROUP 014 23312734 11 20812797 11 19556119 11 16516898 11 14672002 11 13000723 11 11484547 11 10104955 11
GROUP 015 205 1 9809 11 18318167 11 145rOP62 11 l45jbu/2 11 12911,301 11 It438406 11 tw10:891 11 eBe72:37 10

L\0               t 88           °1
0' 35217195 11 31435557 11  2B022293 11  24937901 11  22147086 11 19618252 11  1/323202 11 15234809 11

017 2414175' 12 215563u8 11 19213825 12 17u96916 12 15181228 12 13u 44955 12 11868633 12 lou3ug24 12

GRCUP 61A 35710290 12 31872058 12 2'4077,9 ,3 252<9051 12 324497(6 12 19875405 12 11543465 12 15:ZI946 12
CD GROUP 010 527n250  12  47108443 12  41997,47 12  37358791 12  33:69839 12  29372407 12  2+923712 12  22789601 12

GRAUP 020 57013300 12 50883590 12 45340068 12 40350695 12 35824025 12 317215'0 12 29994384 12 2460,055 12
GROUP 021 5515439,4 15 31374462 15 27·462691 15 24879/16 15 2209;uta ,5 195:7173 15 17250113 15 15164162 15
GROUP o22 255u8195 13  22801106 13  20321477 IT  18090553 13 16052020 13 14212090 13 1"541720 13 11020481 13
GRAUP o23 310RJAAS 13 27741253 13 2tt724350 13 21997601 13 19579331 13 17291178 13 13257743 13 13404308 13
GROUP 024    37/79446 13 23/1/241 14 30140786 13 167)5961 13 23735>45 13 2/u/Di 32 /3 10543210 13 :6292308 13
GRDUP 025 459,14f40 13 41nn3931 13 36414260 13 32513499 13 2886aA/5 13  25555789 13 .2 549206 13 1981,215 13
GRrUP 026 558r6234 13  49Ri1657 13  40411A06 13  39513052 13   5078uo2 13  31056777 13  2/402387 13  2407ul92 13
bM.UM 02/ 6/958311 13  6O6UYY/3 13  54)43296 Ij  48ugv81O 13  42093107 13  37797978 13  3 240t27 13  1029not9 13
GROUP 028 82612012 13 73711167 1. 697q6055 13 58502398 13 51935726 13 45080306 13 4 w568194 13 3563R414 13
GRI-,UP 029    10001*01 14 89618516 13 70970556 13 71059592 13 630A2083 13 55848678 13 44274061 13 4328u941 13
64(·UY u3u 12292153 14 1<Yin/Out 1. 97212133 " 864877,6 13 76770730 13 (7:73003 13  5":69894 13  52670938 13
GROUP 031 148,ou60 14 13235492 10 11705731 14 10494377 14 03;A2150 13 22476207 13 7,9763916 13 63915016 13
GRAUP O32 17907790 14 16062071 la 14114 P 1 2 14 12735457 14 113055/9 14 10008640 14 80297756 13 7755AO57 13

MESH PT 072 MESH PT 073 MESH PT 074 MESH PT 075 MESH PT 076 MESH PT 077 MaSH PT 078 MESH PT 079

GROUP 001 479n2635 05  46244004 05  44694064 05  U3131236 05  01674064 05  40281027 05. 38950580 05  37681158 05
GROUP 002 91110524 05 77633852 OF 7t'371741 ns 71178637 05 68199,62 05 65381138 05 6.717594 05 6020u 781 05

GRAUP 003 12213305 06 11565235 0.- in+.,5513 nd  1027v975 06  960,6*10 uS  91289107 us  03111AJO 05  r1269631 05
GRAUP 004 184114619 06  17255247 05  1Atu9571 06  15124429 06  14176755 06  i3303619 06 -14502233 06  11760951 06
GROUP Oos 235*4822 06  21645967 Os  10779840 MA 18099083 06 16556217 06 15144659 06 12858224 06 1269,232 06
64< UP 00. 326".H 32 ' 00 dvan 10 3 2 Up- 26 7-1 532 r 6 241 4·352 06 21 4)3422 06 i ge 62650 06 lf 735085 06 16313032 06

GR"UP 007 43317147 06 38a96142 OA 3'1·,25113 0.6 29900155 06 26077s99 06  22526004 06 1,212072 06 1610,956 06
GR.up OOR 69102M27 06 61494634 06 Sn42939O 06 479,19602 06 a2013485 06 36584736 06 31632060 06 27134142 06
l,Rcur 000 425r,624- 06  378451*8 Ob  j32.Ooll r,4  29UC3020 06 25216120 06  2,64:618 06 1"35'497 06 ,53nn242 06
GRAUP 010 69683670 07 57u94211 07 4"90,5P2£1 07 43001394 07 36743414 07 30877311 07 21433802 07 20357719 07
GR,up 011 14183467 09 12341136 00 ln604016 49 91878889 08 78044,48 08 65301724 08 59516948 09 u2561178 08

GK.UY 012 593,6311 uy 517/4617 Ow 4d777-26 0:  30#28095 09 32604034 09 :72'16'150 09 2>300503 09 1771;,022 09

GRAUP 013 242,418# 10 21196063 10 182<8008 10 15654200 10 132KA.45 10 11072138 10 94501635 09 71801130 09
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GROUP 014 885,2302 10  771n2899 10  6A665195 In  57116091 10  48363¤12 10  40326016 to  3K927601 10  26098137 10
GROUP 015 7/Mu 46/,4 10 677708/0   1 c Sn368=39 '0 50138906 10 u:431342 10 353'15174 10 2MM26367 to 22815215 10
GRrup 016 13336793 11 '1603283 11 10019002 11  A5686689 10  72389906 10  601338A2 10  4°966771 10  3864A576 10
GROUP 017 91204470 11 79356222 11 6A,445'·45 11 58444848 11 49281132 11 40866175 11 39144962 11 26060041 11

' GROUP G 18 13408094 12 11721 141 1/ In1O5/61 12 86233.„72 1 1 72632334 11 (·01'11 176 11 4.575A16 11 301-11060 11
GRrUP 019 199j4165 12 17309439 12 14915/86 12 12718747 12 10700987 12  88462650 11  71424316 11 55807539 11
GROUP 020 215n7684 12 18478659 12 lb/86373 12 13706106 12 11517012 12  950221 R2 11 76490024 11 59498193 11
GRrUP 021 1324549' 15 11588SM2 1*  901,5591 !4  8436vOD) 14  708154/7 14  58335859 1 U  4-*45270 14  36200077 14
GRCUP 022 96323A47 12 836,6359 12 71983399 12 61282591 12 51429392 12 42347917 12 39982867 12 2630,493 12
GROUP 023 11716594 13 10170583 13  87553047 12  74481863 12  62442767 12  51371653 12  4,138189 12  31720361 12
6ROUP 024 142r//01 13  1235/3/5 19  loa,IA84 1T  ou44234u 12  75799391 12 62:7 1358 12  40768670 12  38234328 12
GROUP 025 17311665 13  15023673 13  12923425 1,  10990067 13  92057i90 12  75556409 12  6-285884 12  4617u130 12
GROUP 026 21035a50 13  18293351 13  15608761 13  13346077 13  11173?31 13  91618801 12 7c978525 12 55719367 12
GA"UM 027 d,508287 15  22210379 13 11O08au8 13 16230970 13 135"0427 13  1,1242514 13 8..35U75 12 67=SA/OR 12
GROUP 028 3119625' 13  27012702 1r  23223074 13  19731246 13  16500529 13  13502814 13  lw714533 13  81185022 12
GRRUP O29 37814681 13  328n 3447 13  28197718 11  23949670 13  20017151 13 16363607 13 1L958481 13 97780728 12
bAl'UM 030 46018/Y, 13 MY 102a, 13 54,05076 1 4 291,8uue 13 24330727 13 ,

98 67'108 13 1-'6993'17 13 11790229 13
GROUP 031 558'0560 13 484,1271 13 416O6A12 13 35313921 13 29477713 13 24039168 13 15945842 13 1415/658 13
GROUP 032 677ae646 13  58742491 13  50462P32 13  42811975 13  35708204 13  29076801 13  24849174 13  16962056 13

MESH PT 080

GROUP 001 36471184 05
GROUP 002 57838180 05
GROUP 003 '67u 8595 05 '
GROUP 004 11104276 06

.

t;0 GRrUP 005 11638503 06
cn ' GROUP 006 14404302 06 ,
O GROUP 007 131A3714 06

GROUP 008 23071296 06
GROUP 009 12487810 06 .
GROUP 010 15507533 07
GROUP 011 32318489 08
GROUP 012 1343600, 09
GRAUP 013 54470182 09 "
GROUP 014 19748874 10
GROUP 015 17253250 10
GROUP 016 29134799 10
GROUP 017    19508556 11
GROUP 018 28579914 11
GROUP 019 41556317 11
GROUP 020 43984478 11
GKOUY 021 266P8102 14
GROUP 022 19302648 12
GROUP O23 23109754 12
6KOUP 024 ,7655384 12
GROUP 025 33199701 12
GROUP 026 39811371 12
GROUP 027 476<4245 12
GROUP 028 57055299 12
GROUP O29 68071030 12
GROUP 0,0 81 'P 2260 12
GROUP 031 96172691 12
GROUP 032 11396783 13

cHANG, IN F OwEK BET,Ytt,v 1 lE LASI rWO ITCRATIO,ts
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MESM PT UOO MESH PT oul MESH  P I ui,2 ME,A MT 003 HESH M T 004 1'·CSH PT 005 MISH r T 006 MISH PT 007

REGION 001 88012882 10  87uu6651 10  RABA3O41 10  85965210 10  84683981 10  83048859 10  81072292 10  78770995 10

MESH PT 008  MESH PT 000  MESH PT 010  MESH PT 011 MESH pl 012 MESH PT 013 MeSH PT 014 MESH PT 015

REGION 001 76152007 10  73267282 10  70108119 10  66710077 10  63099699 10  59303854 10  53352689 10  51274711 10

MESH PT 016 MESH PT 017 MESH PT 018 MESH PT 019 MESH PT 020 MESH PT 021 Mt.SH PT 022 MESH PT 023

.REGION 001 47100723 10 642M60544 10 -MA 580613 10 34306129 i u 30051532 10 25849856 10 2,720280 10 1771*019 10

MESw PT 024 MESH PT 025 M SH PT 026 MtbH Pl 027 MESH p I 028 MEBM PT 029 MLSM PT 030 MESH PT 031

REGION Oot 13833830 10 10105651 10  65513n62 09 31893094 09 34406400 07 -28096403 09 -50039834 09 -80701030 09

MESA PT 032 MESH PT 033 MESH PT 034 MESH PT 035 MESH p T 036 MESH PT 037 MESH PT 038 MESH PT 039

REGION 001 -10204394 10 .12275220 to -la012007 10 -15511879 10 -16777543 10 -17818746 10 -18645483 10 -19260713 10

MESH PT 040

te REGION 001 -197A5034 10
1

-

cn
»1. MESH PT u40 MESH Pr 041 MESH Mi u-2  MESH PT 043 MESH 1-'

1 044 MESH PT 045 HtsH VT 0'16 MESH PT 047

REGION 002 00000000 00 00000000 On oonooroo 00 00000000 00 n0000000 00 00000000 00 O.000000 00 00000000 00

MESH PT 048  MESH PT 040  MESH PT 050  MESH PT 051  MESH PT 052  MESH PT 053  MtSH PT 054  MESH PT 055

REGION 002 OOn00000 00  00000000 On  Oonoonoo 00  00000000 00  00000000 00  00000000 00  0vo00000 00  0000n000 00

MESH PT 056 MESH Pr 057 MESH PT 058 MESH PT 059 MESH PT 060 MESH PT 061 ML-SH PT 062 MESH PT 063

-A„EG'ION 002 00000000 00 Ooonuooo un OOB()0()00 OU OUOUOUOU 00 000000UO UO 00000000 00 OVU009OO On 0OO0n000 00

'lEJH P T v54 MESH W 1 U.5 MESH MT Owd MESH PT 067 A'EGM   Y 1 060 HC=H P T 069 M=sit rT 070 MCg!  rT   071

REGION 002 00000000 00 Ooon0000 On 00100000 00 00000000 00 00000000 00 00000000 00 00000000 00 00000000 00

MESW PT 072 MESH PT 073 MESH PT 074 MESH PT 075 MESH PT 076 MESH PT 077 MESH PT 078 MESH PT 079

REGION 002 00000000 00 00000000 On 00700000 00 00000000 00 00008000 00 00000000 00 0.000000 00 00000000 00

MESH PT 080

REGION 002 Uoon.()0(' 00



TABLE II-28C

RESULTS OF THE DIFFUSION-CALCULATION PROBLEM

TTERETION NUMBER 7.

K:   93896590 00

SPACE DISTRIPUTION OF. THE TOTAL *nURCM -FISSION NEUTWONS PER COBIC CM PER 58.nND

YESH. OT 300 MEFH PT 001 MFS# oT 002 MEVI PT (10.5 MES:, p, 1,4 "E SH   P 1     n06  MEJH MT OU6 MESH IT 007
. ,

REGION 001 60231660 13 69140910 13 60O5077a 13 59001815 13 59603aiM 13 590251 67 1 3 59(197520 1.7 fA711nal 13

MESH· oT '108 MErH PT 000 MESH HT Oln MESH PT 011 Mt SW   P T 0 1 2 MESH PT 013 MEkM YT nia MESH PT 015

REGION 001 58266400 13 57-44915 13 57206071 13 56593870 13 45926042 13 55207278 13 54436745 13 '53617013 13

MESH o T 016 MEeH PT 017 MFSH PT 018 MESH PT 019 ME51-1 P 1 020 f 'E SH   p T 021 MEBH MT 022 MES'J PT 023      1

REGION '001 52750094 13 51038278 13 5nqa4,03 13 49090871 13 ue8wlp42 13 07 '01243 13 46713463 13 05609A21 13

to -MESH  OT-  024    MEcw  PT  029.  MFSw  eT 025 "ESH PT 027 *'ESH  F 1 (128 rESH PT 029 MEJH YT 020 ·MESH PT 031

              REGION       00 1 44483791 13 43"R6205 13 42233=55 13 O112t,054-13 UUOR5101 13 3903350·2 13 3Mlo86763 13 372u'A37 13

'lESH oT 032 MEEH PT 033 MES!·1 DT 0,4 MESH PT 035 MESH Pi (136 ·FESH PT 037 MESH MT OJA MESH PT 039

REGION 001    365u0175 13 36711206 13 397,12n94 13 35775228 13 362nbr,1 13 37145345 13 38/3118M 13 u 1  1 30· 270    1  3

'IES# PT ':uo

REGION 001 4u577.49  13

MESH MT 040 MErw PT 041 Mr:4  PT, OLI 2 vESH PT 043 N.E SH    p i ( 44 rESH el 445 MEIH PT 046 MESH PT 047

REGION 002 0OOOOnon 00 Oon,0:000  on    O(,140. 10  00    nnof,()090  00    BooorloW)  UO    00(,Onuor,  00    ooljoo(.100  00  - Ooon<,000  00·'

.lESH PT t'48 MEMu PT 040 MESLI  FT  O<R .  TESH PT  851    "t SU  Pl  152   rESH  PT  053   MEbt-1  MT  071  ·MESH  PT  055

REGION 002 00000100 00 on,n0007 On OnOOO-10 00 on000000 00 "000('OU(' 00 00('000(.In un 00000000 on Onoononu 00

MESH -T 056 ME.4 PT 057 MFSU OT OTA MESH PT 054 /'t.SH P / 060 MESH  Pl' 061 M€bM NT 0,2  MESH +T 063

REG ION 002 00000000 00 01710:.)00 Or 001O0Boo no 00000000 no (,L'0,0000 00 roo:noon 00 00UOOOCO 00 <)'.000000 00



V
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MESH OT 064 MECW PT 065 MESH PT 066. MESH PT 067 MES#    P 1 068 rE SH  . 9 T 069 ME<M MT 070 MESH PT 0/1

REGION 002 00000"00 00 00010000 Un On,norno 00 Bnor)0000 00 BOOODOUU UO 00(,0000- on 00000000 On 0/00/neo 00

MESH OT 072 MEcH PT 07, MFOu PT 074 MESH PT 075 MESH P 1 076 MESH HT 077 ·MEbM MT 078 MESH PT 079

REGION 002 90000 00 00 Oonnoono on 00)noroo rio 00000000 00 .000/,OUO 00 00000001 on OOU00(120 0/1 Onon-noo 00

MESH PT 080

REGION 002 00000100 00

SPACF AND ENERGY DISTRTB'ITIOH OF THE FLUY- NEU.Rn•·'S PER SollARE CM PER SEC Pt'- UNIT ENERGY

MESH -T 000 MEew PT Out MESU CT 002 MESH P T rn 3 -t_ S-  e I 004 'E SH   P T 709 MEbh PT 006 MESH OT 007

GROUP. 001 2,236u53 06 21,15859 0# 21175'n6 06 21125258 06 21004:37 u6 23£16406.2 6 6. 2(,r54278 04 2072'1133  05
GRoup 002 15576 t171 07 15"43599 07 1 55.0-26 .7 1511*329 1 '.7 154,1,174" 07 15373124 07 1<290545 07 15193148 07
GRa.IP 003 51484140 07 51 4 n791 3 07 513,1 rip 07 51206452 07 510'nisa 07  5:)PO4921 07 585:He69 07 «20'90.3.07
GROUP 004 95OAl-,27 07 9401031 2 07 98779799 87 ou.47790 07 042.3141 07 03905305  07   ' 94295(,31 07 9260.-In 2 07
GROUP OOS 13508«4r 09 13'-A8362 Op

1 15„ A,1 3   r'A      1 3 5 1 5 2 1 2 09 134'IMPY» 08 13L:092»7 00 13336„909 08 1325-«A6 OR
GROUR OOA 192u644° 08 18710344 00 1 Q 1012274 n8 18,u 7946 09 IHOr'472t 08 1 Br0564,1 0 0 17507M59 OQ 177·,3 908 08

t\0 GROUP 0O7 22200164 09 22'47165 OP 291'4511 09 22„80241 08 22074/'93 08 210073<,H oa 21/87066 Oq 216'17..AS OP

/ GROUP GOR 30307120 08 30w-148.A. 09 30-<B6014 AB 3n,33096 08 3012UL·92 08 290961 47 09 20433336 09 7964,3.2 08
cn                                                                                                                                   'GROUP 009 12507gno 09 124'8692 08 106no°07 04 12574103 09 125,«pyl 99 12u802-9 0, 12"12_532 00 123372ns 00
CO

GROUP 010 1R7n 2a3 S 10 18&749ts 10 194'17030 10 18,01353 tO 185./22," 10 1 BL:540",1 10 1 9 353,4 37     1 0 1823„076      10

GROUP 011 12223-94 11 122850PA 1 1 1 0 I .6 0 30 11 12156949 11 12114007 11 12('609+·6   1 I 11'9044,70 11 11917110 11
GRrup 012 72909u 74 11 Ulr,1527- 1 1 43701.07 11 a267 1O8 11  82528&92 11 02338/MS 11 49 106#4(1 11 P 183' 1 07   11

GRCUP 013 11006700 12 11,70190 12 1,Oc 3,17 '2 11024455 12 109.4323 12 10°39223 12 1 nH79,47 10  1 89 7"ap 0 1 2

GROUP 01a 10255480 12 190719aa 12 101.,80,U 12 19150841 12 140*U583 12 12099279 12 1 02=05"56 1 , 18770008 12
GRruP 015 35708250· 12 35v'0614 10 3c·601-,5 12 35=03264 12 354-70037 12 353113.1 13 34 117538 12 .48 9.P25 12
GROUP 016 10020060 13 10....921 13  90'Dia.'05 12 09g'62918 12 09317u27 12 9-BF72594 12 9w329 03 12 07687709 12
GRrup 017 208<803' 13 20037507  1 r 2n7,6319 13 20744966 13 20673;U+ 13 20580253 13 20467146 13 2033,409 13
GROUP 01P 31292078 13 31:160 to 13 31159'21 13 31082295 13 3097'tr, 1 1 3 .of355 40 1 7 30665MSH 1, 10116=426 13
GR-Up 019 46562aq° 13 l,61'12511 13 4 052 13 17 06,0' 110  1 3 0 6 1  i,7 3 4. , 1 3 :15040300 1, 446H7U2g 13 05340;C,2   13

GRCUP 020 771A7.41 13 778413311 17 7Aors",0 13 76745581 13 764-790 1* 1 3 76135708 13 75/1 AU28 13 7522'SM' 13
GROUP 021 10208314 14 101°2920 1/ 102,7'69 tu 10202016 14 1027"03,2 14 101606>0 la 10104«41 la 10030507 lu
GRrup 022 12112491 14 12-ou372 1,1 1 747 6 1-7£1   1 U 125:6362 14 1200'15 Ue- 14 11050613 14 11HBU762 la 11807058 la
GRrUP 023 148Colsu 14 1 t i p 3 7 9 1 1;      1 u lu945"OP 14 1476M942 14 lu717%1,6 14 14651530 lu 1 4.5707 8  1     1 U 14474408 14
GRAP 024 197u8O5'- 14 18-106(IR 1. 10442Fi; 14- 18646304 14 185.1091 14 180980„0 lu 1 8396(171 111 1827.7a9 14
GRrup 025 24258030 14 2up,2004 lu 2U145e?3 14 24134157 14 240=2248 14 23044109 1/ 23 ,12179 la 23656307 la
GRrUP 02A 3230278n 14 32'Uuolp lu 3711<,11 14 32215519 14 121 3058 14 310592.p la 31/82081 lu 3157u007 14
GROUP 027 4420200'1.14 440,5313 la 14'11<8,96 14 unna°56a 14 , 38/6 3 -D'-' 14 u .A99UU9  1 U 4 34579RO 1 11 0317.KS 17 14

GROUP 02A 63206u 17 14 63'11219 14 6'7.6.26 'u 62060345 14 '-26u 1423 14 62359:09 10 62015H78 14 +1600014 14
GRBUP 020 97502s57 14 97"75523   1 n 97,88i98 14 070UH059 14 057,414- 14 06275279  1 N 95 /43787 14 0511.6619 14

GROUP 030 170¤405,' 15 1 7099109 1 C 17·1r 3'71 15 1 r'91223 15 169,204U 15 16855CL' 5 1,; 16762736 If 166500&.6 15

GROUP 031 39404480 15 39.06660 1, 30308-14 1, 39233772 15 -<810040- 15  37028620 19 37719n82 15 37u7/S85 15
GROUP 032 27452129 16 278 1 0637   1 A 273 0.06 16 27101613 16 2721659W 14 27084315 1, 24934°P 2 16 2675=902 16

VESH oT 008 MEeu PT 000 MFFu OT 010 MESH PT ntt MESH pl 012 VESH PT -13 MEbH 7T 014 MESH PT 015

GROUP 001 20574,17 1 06 20,115593 0' in,17703 n6 20011 960 06 1970.0/4 06 195447*,0 05 14285269 06 19009080 06

1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    .
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GRrup 002 150Pt/93 07 14"94805 07 10314",5 07 14450857 07 14401840 07 14310500 07 lu116291 07 13000453 07
GRAUP 00' d9320.31 07 49"n'QQ6 09 449,7. 3& 07 88u21220 07 11789063» 07 47253642 07 46604528 07 05015P74 07
GROUP 004 02001 97- 07 913'0274  07    90TC 1 -'57 n7 80397354 07 P83£Aclu 07 872391 la 07 84u37252 07 3475°04 1  07
GRrup OGS 13141078 08 1 5#'110596 00, 10916-'42 Rq 12-40705 08 126.2.6, 08 121,729'*9 or, 12301413 OR 12110705 08
GRrup 006 176=gon' 09 17rlnpos OR 173,191/90 Bq 17,61053 08 15942117 08 167474'49 OR 16517u79 04 16272602 OR
GROUP 007 21406202 08 21'n4076 0* 21141C75 Bq 20079125 OA 206'7131 08 20376,177 OP 20006 L,75 09 1070"076 08
GR"ljP 000 29420<94 08 29,- 1 360 00 209-4,144 nS 50<90129 08 PM2/9035 08 2700!dll OR 27519132 Uq 77111716 08
GRrup 000 12311003'1 09 12'759811 00 13·3.0...8 09 11 p92996 09 117<411 / A 09 11e04911 60 11 4 u 4447 05 1127IAn 5 09
GRAUP 010 19008'lon 10 374't344. 10 177-'11'<0 10 1748230 R 10 173-'631U to 17153740 tO 1691.076 in 16*-Sn528 10
ARrup 011 1,827.2n 11 11-,Ajue 1, 1 1 4 1 3-50 1 1 11019917 11 ll3s5r2u It 11209242 11 11052033 11 108R4178 11
GRAP 012 41518297 11 411 426/11   1 1 48764035 /1 Or',31,153 11 346<7191 11 39344754 11 3 g / CUM 9 4 1

1 3821Mu22 11
GROUP 01 ' 10727141 12  In/"506£1 1: tns'2'41 1. 10,1200 93 12 102.,7uow 12 10164952 12 10022609   1 3 0874°P 21 11
GRr'UO Gla 19630976 12 19970747  1 2 1.112..St 12 180071:,2 12 1780,0/7 12 176536,2 12 17406„04 1.2 171,12708 12
GROUP 019 34625.1= 12 34"P 327 13 3'987" 04   I 2 33633413 12 F32-6040 12 32808205 15 32348U00 11 3/KS,015 12
GRAUP 016 04909744 12 MS'lbin< 12 99/98'95 12 04167306 12 030.5087 12 c'$531,5 12 90563196 12 P0187120 11
GROUP 017 20179A34 13 2 or' n6194   1 ' 1091/r>AF 13 to/.t)0232 1 3 193,9.4(. 13 191181„a 13 19»uu"25 1-* 10542-'SO 13
GRrup 019 3023518' 13 pgr-UMon 1 3 2°605'32 '3 99-RA6344 13 290 19722 13 28F43UA.5 13 202uoM21 tr 2781,7 7 13
GROUP 010 4501' Ss 14   1 3 44' =7533   1 r 4,! 1 1 s   U 2 1 r 0,95()492 13 4132,27yf) 13 02673248 1, 42072429 37 414192,18 13
GRnUP 020 746=2-41 13 74 .-tA706  1 r 7r2.02r:0 13 7'SCU655 13 716u 6192 13 -07184/3 13 69/22A98 13 69.6na.6  13
GROUP 021 99625424 .13 99-€AR'.4 1.R 97210IP4 tf 06159 1 SR 1 3 0561<2le 13 r 4374756 1, 93045581 1.r 016.2-'614 13
GRIUP 022 117/7424 14 11' 1 sf,Ou i t! 115441'17    1 4 11380424 14 1124 4 6 le 14 1 1099979 lit 10943468 14 107-'L762 14
GRAUP 02Y 143z5O30 14 1 40/1 1 UST   1 3 tul,217<2 14 13052335 14 137.7727 14 13f08373 14 13416832 18 13219n03 14
GROUP 024 101r7,4, 14 17000830 lu 17916'gp 14 17615099 14 17486,47 14 17,80741 111 14938' 0.4   1 11 16680302 14
GROup 025      234-7190 14 230705Al 18 2111,0,15 lu 22001039 14 225· 4761 14 .7,2384*I) lu 21425163 14 21590725 14
GRoUP GZA 3,37541 c 14 31 065 206 1 P 307 .4,04 14 30033001 14 700,2 145 1 4 290-821 =8 1/1 20253 ·01 14 .2881-7(,07 14
GR 01JP 027 '1791'6100 14 42"70-244 lt' 471'·4C'17 14 U 1611574 14 ull'Arij 14 00564618 10 40(,12140 111 3940lu/7 14
GRBUP ()2A 411Ulu:ir 14 61,1 44(0/ 1 L! 6nn,6-70 14 59390153 14 42675#07 14 570141Au le 57006u59 in 96224172 14

t;D GRFUP 020 943<ai'.1 14 93C70337 lu 924-,frop 14 01/.72953 14 005ruf /(' 14 r9 1080(114 lu 88146410 lu *6700030 14
0 GRTUP 030 16524/14 15 16'0355a tc 1&).ue.f. IS 16844563 15 158=SAC 25 15 15e520"u la 1543177A ts 1519<patj 15
4 GRCUP 031 37306710 15 36e.(1021 le 355n6'01 15 34/12544 15 1560413.5 15 35219©t12 lf Ju·/7.OuR#   1 S 34180711     1 5

GRrUP (132 26556a31 16 26•370,53 1. 2An-4,4,1 16 25105202 16 95402,41 16 25165304 14 2u815024 16 244449=6 16

MESW  PT U 1 6 MEfu pT 017 ME SL,   CT 0 1 8 MESh PT 019 MESw pl 020 "ESH  P 1 021 *FkH MT 022 MESH PT 023

GROUP 001 1871643  06 |8/,AB/44 0. 1'114Lq 7 "5 17746647 06 1730,1Kjl 06 1 70292* 1 OK lh651167 06 1626non3 06
GR;UP (102 13600409 07 131'59547 07 1 r? 17"47 197 1206UORA 07 127nr- el 07 121'26576 07 17143191 07 11wsnA45 07
GRAP COT '151 00;1:0 07 t.1 '41,08 471 09 4,509(16 77 42-,St 804 07 LI 1840  aH 07 #'0053746 07 40005450 07 3002.7.2 07
GRA. 10 OOU 1 34,virt,)' 07 8107&344 07 8.,174,62 n7 7R011717 07 77200012 07 75585065 07 7783!390 07 72010405  07
GRr:.:p (los 11 9940'40 08 11-13759 Or 11510=05 na 117P7843 08 110*.4897 08 10915154 OP 1 7566022 OR ln30°977 op

GRr,Ip OOA 14013,A4 08 1
5'.1,cclq, 00 192143712 AR  15,53444 08 148 4 122I 08 14417,)*·3 09 141RtulM OQ 13P 30072 OR

GA'·jp O07 19403169 08 19, r247U 0. 10984,s3 nq 18.11".(179n 08 1205270/ 08 17,70622 OR 17/F.5297 (,1 16'61·7 173 08

GRr 0 OOP 36600321 09 26'·IC.in/· 0° 2=71!Arn- AR 24250359 05 74/r,253 08 24192363 CA 2343ahou oq 2305HS)6 OP
GRAp O01 1  too 2,174 09 1.)"n13:1 00 1 n7 101' A r. ng

1 n,19(,202 09 1027"q28 09 10(,42"23 00 9.058*3U 02 05610813 08
GRrijp r: 1 n 16T,ns21 t O 15,85,101 18 15185'93 10 15,101655 10 15lk./.6. to 1 4P224.19 1 n

1 11468090   1 1     1 2 1 1 0,1 44   10

GROUP 011 1( 700065 11 1,)r,244,1 11 1 "135"77 11 10120100 11 ('90.123/ 10 C..6P 1 2·901 10 9aup9088 In 020°71118 10
GRr,lp 012 37=r4150 11 36-#P974 11 360,7-72 , 1 74= 13477 11 747c7 r•45 11 33-694+1 11 33151741 1, 323nt,834 11

GRFUP OtT 97008271 11  59'8.ic'7 IT 9,4-9-13 11 0 1 7148 16 11 097-,welw 11 r 7740./6 11 8562451£1 11 PFU,lue' 1,
GRO·l JP O1 11 168fle97 12 16CA7369 17 1/3/6/97 12 1 Sau)751 12 155(,nc 3H 12 15236314 ip  tu 68461 10 14447769 12
GR.UP Cls 31337 13'1 12 31-07.93 14 38089*31 12 2043203A 12 229.00,5 12 28310936 12 27S26783 17 26010/107 12
GRlup 016 9779686' 12 86'Qua79 12 8,1:42'55 12 R3062045 12 Al ORAC /7 12 79238470, 17 77320(196 12 753311103 12
GRAUP 017 182<093* 13 17'-77212 1' 17=093,2 13 17245072 13  lb875735 13 16090244 13 16ur,OA95  1 3 15677162 13
GRrup 018 2739501- 13 26073327 13 26 34 6  AN , 3 15035762 13 252nl37e 13 24704372 13 2alest.154 1 r 2,49<408 13
GROUP 010 407=217' 13 Unnru 47/1 1 3 302.9775 13 3802796n 13 ,/641672 13 36p01657 17 3s90915U 13 340=.425 13
GROUP 020 675,311-7. 13 66'1,2626 1r 60100'Ap  1 3 6377*255 13 +2479243 13 '0082399 13 50502M/1 1, 0707,072   13

GRFUP 021 10X22Mg-' 13 +Ar,35°: tr 8Aa,·2»17 tr P511()562 13 H 320 1 r 41 1 3 01378616 1. 7014 03H 3 ¤ 1 T 7736-705 13
GRruo 022 1 Oce'97901 14 1 0" 1 27"n   1 V. 1,1316,/1 t U 10010121 14 079sno39 13 -57112/3 13 93388UC7 11 00994238 13
GROUP 02Y 10905'121 14 134.47eo lu 1 0504* X2   ' C 12271990 14 1207:4215 14 117337(.'5 la 11448+4911 1 11 1115110£19 lit

GRIUP (,2ti 1#unS,9T 14 16 1 1 A#ac tv ic,q12'03 14 15u93160 14 151.nodu 14 14P 134"6 10 lu'53 ·50 111 ilin#10.5 14
GRrup 025 2/235q30 14 2.,r609/7 1/ 2nl,6-73 14  20053740 ,4 1Q692920 14 191737WU 14 tR7(,7246 14 19214607 14

R
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GRAUP (:24 20303,49 14 27"12827 111 213 16..10· l U 24-650'04 14 Re,laot,17 14 25590341 ta 24*68049 14 24324175 14
GROUP C 27 387533/n 14 39"Apolo lu 373/,grqu 14 36504095 14 758 7531 14 3.40A81:UR  1 it 3u138 71 la '3250775 14
(.Rrlip 029 55300.-1.81 14 5(1.93,+C   1 n 51'asesp la 52219117 14 < 1004 3 Yu 14 490261.9 111 4647 1 3u 4M 1 Ll U7590254.la
GRri IP 020 49371,5' 14 83'42107 la 830-5'23 14 04412950 14 78877x 72 14 77772302 14 75199, 73 1/t 7326,773 14
GROUP o30 140115410 15 lu,01209 1< 111403'73 15 14112175 15 138nk,7/# 15 , 3u.921 49    1 S

1 116£1330 14 12;,241!25 15
GRrljo 031 33626429 15 33-'0704  1 C 30:1.4//to 1 5 31·,ti.9500 15 3/06553U 15 30354262 14 20616483 19 2825=162 15
G.R"ljP 032 24052408 16 23' '1 123a 1. 2T.,lour' 1.6 "1766495.16 223.0-·04/ 16 21 P35751 1' 21355M75 16 2487nR70 16

'1FSH oT ')24 MEew''PT 024 MKSLa DT 076 MESY PT 027 :etSH Fl 028 ,'ESH    P T -29 MEbH MT 0,0 MES'-1 PT 031

GRFUP 001 15859-KIq 06 1 St''16.* 9 14·714193 84 14co1651 04 1#104961 06 13e99449 0; 13240496 06 1277.114 06
GRCUP 003 115U9450 07 11-'70983 07 1 01,2 72 r,7 10<07890 07 102 :5000 07 09270801 00 95814/gu 04 022009,8 06
GRrup 003 30017.51 07 3/,090691 07 3c;,6-13 A7 3,10-6736 07 357 1 1 78„ 07 3,570971 07 31405.529 07. 3n21,616 07
GROUP 00U 701 r 3741 07 *4035361 07 6.1,·6'-,9 -7 Au/50260 07 0-2100·g-ew 07 *0(176704 07 57920382 07 5571 <006  07
GRrUP (;09 100"gnS. 09 07=10901 0-7 9,11-186'17 *97 02760230 07 W 4 1/12 7 9/ 07 r 61491('5 07 8 7086150 (17 709/10597 07
GRTUP 00A 1347972' 08 13'11061·00 1 77/at' 47 40 129!tiH521 913 119.,.3de 08 11549us<) en 11 135352 un 10711704 OR
GRn'JP C07 1441707" 09 15.-'720,1 00 19516'460 09 150Aa(378 08 1450,1 26 4 3.8 14114027 Co 13623081 OR 1312'365 OP
GRCUP OOR 2/af5141 09 21rs#WA 00 2 i 918-63 ria 20<94654 09 1995HPD° 08 19255175 Op 1'565(}A8 08 17857475 08
GRAP 000 15078..80 09 ' 9:)1!71179 Op 977n 89111 08 R«031964 08 M228374(- 08 -9325 lul OR 74337188 OR 733nr'413 08
GROUP 010 13722021 10 1 3'1 1  1 6 6    1 n 179,9000 to 12515978 10 12002Ced 10 11F59272 10 11216640 10 14764104 10
GRRUP OIl 49505023 10 87 '2649 10 Hu 305-71 10 81654672 10 7891"09 7 10 760787.4 10 7T,Buu39 1n 7023-252 10
GROUP 012 1143013< 11 3Or.ALO. li 20441 - 'll 11  PALL,9692 11 27695,01 11 266796M7 11 25664Ae° 11 246. 2/122 11
GRAP 013 7 11 90 3 1  1 11 790,9100 1 1 76140141 11  71080442 11 714X2721 11 #HA9160-8 11 66272u84 11 6361,1 47   1 1
GRrup Olu 1/1004,167 12 13 0021 s 19 1'3-2'to 12 12.-15340. 12 124nu12" 12 110618f,7 12 11507 32 11 110'lcA.07 12
GRFUP 015 241 0 414'1 12 25„13363 12 24#spr.00 12 23064833 12 73OC2635 12 22224006 12 21.380770 11, ·2052c.159 12
GRAP 01£ 73204171 12 7117335q 12 SO:144-57 1.0 66783178 12 .4512501 12 621979M7 12 50845387 10· 5746,271 12

N G.R"UP 017 152=01/1 13 14*10957 1T 10,4(.60 13 13097330 13 13424104 13 1204 40(,4  1 1 12455)62 1, 1194(,303 13

6 GRnup Ola 22806854.13 22,n7614 1r 21511 r-9.f 13 20014294 13 2011223° 13 19392106 13 tR660/40.3 13 17920502 13
crl GRrUP .010 34032C,6-' 13 33" 9 1 6 0 2 1 3 33124'91 13 31013718 13 299< 1 -35 13 28P 89202 13 2780/124 13 267On,19 13

GRCUP 020 5<3c2u 20 13 5194+481 17 5, or'8-8 1 1 3 51-91295 13 -9 6/i R/.i. 3 2 1 3 u 7874006 1, 46074, 33 1 7 Ou25,19116   13

GROUP 021 752<2494 13 7 5rQ3424 1 I 7rtq<7-lu 13 68579668 13 662£,7/5 13 63989019 13  blu89204 13 5004,134 13
GRrup 022 qq5n5gs< 13 Asocuals 1  83377114 13 en#58340 13 7/9347/4 13 75143531 13 72·322711 13 AO47,507 13
GRC·lip 023 ln#=OjAn 14 151"751!R  1 D 1 A1 1 6Z74  , 11 08283506 13 055'IC /7 13 r2125803 13 89670272 1. AS,70569 13
GRTUP 020 13608173 14 13'13279 la 119.81113 14 11/18.3853 14 120.110- 14 116311u3 la 11145253 lit 1075/1070 14
GRCUP 025 1772905/· 14 17-'19000 1/1 1 AA-4 0 20 14 14158637 14 1561172° 14 1 5115 5 SCAH 111 luu<11050 1Ll 1.02'703 14
GROUP (,26 236,-32,10 14 2Rn71310 la 222„ tr,15 'a 2'1T65570 14 20837090 14 2009531'1 lu 103u4168 la 1 A5997-'9 14
GRrUP 027 323 335' 14 311' . 1 172  1 L' 34'1451 10 1 U 29487611 14 284nno 36 14 27078021 la 26452167 111 25417'2 1 1 u
GRT:uo 02A 5141+5029 14 449'6073 la 4 '1:11 2 t, 27 1 4 L12 07 M 3 3(1 1 4 u (369'7 F-  1  U     1 4 39213902 1 U 37752'•83 la' '6270538 14
GRrlip 020 7,2+7Usn 14 69115177 lit- 67111V25 'a 64061353 14 127-,OP.95 14 /·0546848 ta 58297325 la 5603'874 14
GRr,-Ip 030 12476097 15 121,7001 1x 117„9',15 '5 1/373521 15 10901,33 15 10603uBO 14 10211252 15 0817,/2£4 14
GRrup 031 210.0£139 15 27,41167,1 19 2<uttr, 17 15 2450"97u 15 247,t.£452-/ 15 23W802.75 ;S 2"70652 15 2214,009 15
GRALIP 032 203nsosn 16 19003669   1 5 10,133'42 16 18091442 16 185.826  16 '9175723 14 17eu8793 lA 175941 13 16

·4ESH  -T  032   ME.H  PT  033   MFSU  OT  Ora    MESH  PT  035    MtSH  p r  036    vESH  PT  m37   MEbH  MT 058 MES:-1 DT 039

GROUP Col 12287294 06 1101273n 0" 1 1  3 1 P'9 4 0 n6 109/4342 06 1 (1207. 3 3 06 07669273 05 97'Ha/71 01 PAngn 1 0 1   05

(:R-UP CO' Ba405731 06 Psr,7522 04 R 1 278 1 24 06 -77436456 06 73406.2P 06 F gu059 ' 1 06 65164.64 04 6072141,0  06

GR.UP 003 22-1041 '10 07 27-411.11 07 2.,le.0,;4 87  25133679 07 7'374Hp 55 07 72323477 Ci 20812':to3 07 1020=619  07
(AR r.i jp CGa 534'-04.64 07 51 1 19413 01 407-4-20 07 86325903 07 i'.37.70 2,·· '07 81139840 09 3R355254 07 35390022 07
GR"UP 085 757'1961 07 73#  11 568 07 74141rgo n7 460Uu717 07 e27.2731 07 C.BR079 1 07 Su,18106 07 C-08°239 07
GRip 006 1027733Z 38 99-'1047q 07 9 77 4.4 r 1 2 /7 P 9033045 07· W.39.Ar'2. 07 78726556 07 73176475 07 A722.arj 07
G. Rr,,Jo 007 12610714 08 12"0361 A Op 11578,61 na Inee,4461 09 1036"C: 4u 08 072599(10 07 9(,2£18432 07 A244'RT 18 07
GRrcp · (100 17130739 09  16"92..3. 00 1.4.0436 79 lan('6705 09 139AO,8,6 08 13(1899 I .3 08 !2159655 00 1116'i179 08
(.riip 009 701-53:4 08 670,21.Pu 00 6 3 7 0 1 9 f, 9 ne 50,173482 OS 471003/7 08 c 3 -651 03 09 50173306 oa u663,1 l=6 08
sR. i.9 nln 1030545f 10 07.na:411 0A 934.9,04 no PBn95305 09 A4O.°241 09 792707(,2 00 71464243 09 *-9700211 1 09

GRrl.10 01' 472u 3721 10 6,1.0910* 10 6 1 1 L:Li'42 1 0 5mn58659 10  SuPA4000  10  <1875204 10 4Aecg-12 In u5747073 10
GR.up 012 2350515/ 11 22rl+37, 11 2/i!48-02 11 20386983 11 19315393 11 182497U 2 I t 17/96490 11 1616,528 11
GRT.UP 013 5091 4444 11 5 3,0 1 Oop   1 1   . 594509 1 8 1 1 52702626 11 099 .1090 11 £'7243379 1 1 4u 564390 11 0101.2.15 11
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GRrup ola 10578T2  12 10'A7002 12 9A:90'40  , 1 01588576 11 Ae8-0304 11 E22082H2  11   77642•,96 11 7322 608 11
GROUP 01£ 11659 04 12 19-173<T 12 17011/47 12 17036718 12 16|A734K 12 15309109 12 14468„41 1, 1365,.10 12GRrup 01A :5053,51 12 57, .0404  1 1 Sn21·10'70  1 2 a7776420 12 .53&09,7 12 u2493O/9 12 40661220 12 TB 38 44#6    12
GROUP (j17 i l a A 07 4'1   1 3 Ine,58431 1, 10495"56 tr 095'11805 12 045720 80 12 F 9A75905 12 842484 481 1 1 Pn234273 12
GR"UP 0'p 1717346-' 13 16",310 r 1. 1 94/,1 „34 " 14023721 13 141023/4 13 130521M8 13 12737*07 13 1204ul.44 13
GRTUP Clo '5509024 13 241-41807 1. 21359rq2 '3 22144601 13 21|91207 13 20071 009   1 T 19016'798 Ir 17997378 13
GRrt'p 820 4242 1 1 1 7 1 3 40,11524 13 3°7U4'73 13 '64:0692 13 15172225 13 33364377 13 31666327 17 :9005,1 173 13
GRA.JP 021 566'9777 13 57,4052 1 1 1 51714,54 13 09104320 13 116911340 13 C4562506 13 42341248 11 00224210 13
GROUP 022 46600008 13 6/973010 11 6nn<liggil 13 SA006817   1 3    4527+·p 1 1 1 3 52U78670 tr 40»55499 13 4738v403 13
GRr'ljP 02, 91664094 13 78'12477 17 7,1 6 72 1 25   ' 1 71155108 13 677.R332 13 6441 55'47  1 r 61230521 11 582:114#8 13
GRAUP 02£1 103111.,-' 14 08/AploR 1/ 9uRK2-'AA 13 A9090071 13 M56Rn/41 13 *1838904 13 77 ue6,14 13 7I76<028 13
GRFUP 025 13350111, 1 4 1 2-77549   1 n

1 22' 7#'75 111 11644210 14 110027Sti 14 10559704 lu 10053+57 lu 04864'Pl 13
GRRUP 024 17823<3" 14 17-4 1226   1 9 1 +343012 1 4 15=55705 14 148,5,Su 14 14120027 10 13454484 la 12949817 14
GRrup 027 2437772- 14 23'70120 la 2318474#, 14 21702808 14 703RTOUZ 14 1935510'3 10 18465151 la 17650414 14
GRFUP (:2P TUAR 1 37*A 1 4 33"6617 10 3/q45969 14 30u32293 14 290£t3962 14 27725014 14 263095Pb lu 254472/16 14
GRrup 620 537*2 104 14 5/r,2012 10 40072331 14 a7O94600 /4 U5002PDO 14 '130419044 lu 41 2763ah    1 U 3979(la77 14
GRAUP 030 94239781 14 907,0150 10 8#Sllrn; 14 52008981 14 7Y3,12567 14 760#d™/Ozin,- 733'120·0', 14 71164A31 14
GROUP 031 2127909' 15 20" 13360   1 c 104'6"77 15 1Aouu400 15 ,Al.0567 15 17432229 ts f706344O 1, 1679,000 15
GROUP o32 174.098" 16 17/'12027 15 1 75#154 1 3 1 6 17886633 16 18401175 16  19u290A8 li 20787198 IA 22673169 16

MESH OT HUO MECU PT 041 MF54 PT Oul MESH PT 043 -t SH  P 1 044 rESH  p 1 045 MEbH MT 046 MESH PT 047

GRRUP 001 90409,70 05 75,24477 04 7n175€'02 n5 ASU 39737 05 '- 11 u43 72 05 57165u ·3 05 51473627 uS  G.n04Al&9 05
GROUP 002 54023,100 06 51-47906 0* 47943-st RA  04279323 06  UL,9RAlbA. 06  37058643 05  35173605 06  3261nlat 06
GROt IP 003 17U-77.gr 07 1 5.1113, 0.. 184-7r.7 n, 13180298 07 12003#11 07 10068:u 6 07 -10011434 07 0143a308 06
GRrilp nou 3722129" 07 29932909 07 247- 1'51 07 2432H434 07 221 -or.55 07 20230841 07 10463'423 07 1686.159 07
GR nt.JP COS 45119.69 07 40est167( 07 34·107•34 07 3207534/ 87 2 96/1 R. 1 411   07 26765026 07 24188400 07 2189 n071 07

L\D GRrup 00A 407116193 07 54745537 09 404'.'4'62 r7 ,!U"lu336 07 .04·kietiL: 07 36592821 07 3314051(, 07 300'L114 07
GROUP 007. 7355302T 07 es.n1001 07 5°174-47 -7 510Hu796 07 i'65.He91 07 41 P35555 07 37, ,55498 07 3,95-pou0 07cn

0 GRTUP OOP 1010315-' 09 91770337 07 82UC,3 50 .7 7 Ut,00054 07 0-7317892· 07 508647U2 07  55063121 07 098uen01 07
GRCAP 000 4 3'>A 34 5-' 08 3gr,346n OR 36744440 nq r.060553 08 /11/47 0 1 08 2 p,6240(,0 09 26271 Uu6 oR 2£1019&40 08
GRTUP 010 650150-3 09 6:)910514 00 567 nUr21 79 52-50820 ng utypos,2 09 C5404100 00 42013120 00 38821134 09
GRrup 011 7283007' 10 41'01731 in 37560/10 In .Tr'7M545 10 126#ns 1 7 1 0 30*48000 In 2Rli,8M01 In 2606?al 5 10
GRrUP 012 1514026-' 11 149A2786 11 1rl-'7"34 11 12<13736 11 1167„026 11 10P721rl 11 in103339 11 0372.232 10
GROUP 013 10409014 11 37 • 53514 11 31'9139'12 11 32-712750 11 3057/205 11 265061/1 11 26525189 11 2,163A760   11
GRrup 01u 60026.74 11 65'Ao·:711 11 614 n2,*15 11 570 U 3247 11 941 111156' 11 .0548501 11 47083'h93 11 a375°te2 11
GRrilp 015 128-'2<0< 12 11,02239 12 1140 SFAP 10 10903033 12 10112:1 /4 12 04503078 11 8'112'21 11 91987118 11
GRAUP rlA 34174.70 12 34106511 13 332.9'-:93 12 3nr14651 12 284720 1 2 1 2 26604703 12 24839666 12 2314c238 12
GR'UP 017 75768>77 12 71 r..1707 1. 67q,5612 '2 +1092440 12 =99=41/6 12 56154645 12 52 475.512 12 na03<536 12
GRrup ClP 1137645,1 13 toI.'2350  1 . If'/06<'14 13 of&90202 12 .01-07/u 12 A4L161 lu7 12 78464385 12 73671755 12
GP-UP G19 170231'u 13 161 60106 1. 15704"Re 13 lat,10447 13 135"'-034 13 12702179 13 11¤82112 17 1109'709 13
GRrUP 020 29564414 13 27240923 1. 250*9-'30  1 3 pu471800 13 23044161 13 2,641008 13 20266214 17 1093us,6 13
GRrup 021 3Al.2uy< 13 36'14653 lT  340.2012 13 32028990 13 31030514 13 291516H5 13 2731151 H 13 25524212 13
GRollp 021 49123441 13 u-3140930 1- 412,/,trop 11 TRAU2490 13 366,Outu 13 -44 1 3824 13 322502 15 1T In140297 13
GRAP l.23 555/q:'84 13 5 r i -2 3 34   1 v 50605,54  1 3 07027672 13 052,1325 13 U25065'18  1 1 30849365 tr 37264149 13
GRrup 02u 7044841 1 13 67 r 712A7 17 6/, 386=60 13 41034990 13 c.76 1 Se 50   1 3 941979,7 13 50M32200 tr a755rlp2 13
ARBUP 025 917 C5969 13 88, 40465   1   84,-3193 13 790 P 3065 1 3 75412'35 13 710440Al:    1 r 6*06Pn/5 17 *2399120 13
GRIUP 026 12307337 14 11"120 .7 11' 11312017 14 10-,4.hot)3 14 1016n533 14 05705973   1 7 84860075   1 1 pal/1,011 13

GRrUP 027 149-3847 14 161„05*B  1 P 144-'gr35 'a 14816704 14 141,0556 14 133127('H iu 1230HA96 14 1171"527 14
GRrUP 7,2A 344t2.41 14 23003370 18 239,4= 16 14 31407555 14 207-7024U 14 19+190 0 le 19454739 la· 17305958 14
GRAUP 02o 397£19,35 14 37073600 10 34575030 14 rae,70756 14 332cu,46 14 31 u 60007 18 20638°60 ta 27R 27988 14
GRrUP 030 60935141 14 68#95+Al lt' 64040253 14 643CM743 14 4 14/111&93 14 983134Rl lu 55077H50 la 51810022 14
GRrup 031 1670400x 15 1690,3449 15 1 4546' (10 15 16030328 15 154·RUP,4 15 14753147 14 14013422 15 13244IP7  15
GRip 032 2522005' 16 27'70001 li  201,0046 16 30132271 16 310'u.99 16  31887592 2+. 31A3771A 16 31527763 16

lfISH IT IJL18 MECH PT 840 MFSLI PT 050 FESH PT 051 f'£SH P 1 052 rES H P r 053 MEbH MT Oba MESH PT 055

GROUP 001 468+7 A49 05 43013671 05 41148713 05 38615908 05 162u2001 05 34033321 05  .31977715 05 1OO6an,5 05

a
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GRrUP (02 19209.20 06 2847/WPA 06  241'·8/94 A6  24219188 06  225127ue 06 70037573 6A -.10483154 06 181 3076 4 06
GROUP 003 R3563T4. 06 76" 11 8/17 OF 60113"63 1.'6 611.i,U837 06 -801071 5 06 r:37372 1 0 04 40281721 0# 115222223 06
GRr:UP I 0011 15403pwo 07 14700717 07 liq-,7,'30 07 1178.'724 07 1079Hne3 07 (BA 16Or,0 OA 90559535 OA P3034006 06
GROUP GOr    10812.01 07 17r':67lf 07 1 42ng, nc. 07 1 UI9(159/1 07 1 34ul liu 07 122252<,2 07 11/28775 07 1013"004 07
GRAUP 006 272u 2tt:-' 07 24-06551 07 237,0, r'f .7 20(t 1 4089 07 1856.34M 07 16001275 07 143(4411 07 1 403' A.n 7  07
GR UP :07 30675co' 07 27-'c3H88 07 24105r48 07  22411700 07 2071=030 07 18838/75 07 171/6752 07 1 =69,6 c 2 07
(-Rrup 00n 451 59790 07 4 (1/11 341 A 0- 37 1 SO- 1 1 07 33-35979 07 306.0730 07 2 7 P 8 62„ 4 07 25383M63 07 2312*,n=9  07
GRrup 000 220pn,54 08 20135776 On 1RSMMup nn 16053438 09 1 55154 1 U 08 14199-,US CA 17994332 UR 1189 1 0% 8 OR
GROUP (:10 3582532' 09 33 n15459 00 30416'48 49 27091008 09  7570nc,2 09 236576 6 00 21732n 24 09 1095"llc:8 09
GRAUP 01 1 2£1 105034 10 22.04'1353 In 2ns.0/67 to 1A032806 10 17415"U" 1()   60453' 5  1 (1 itt /56+68 1,7 13544A71 10
GRFUP 012 968,340- 10 8,1' nO:73   1 0 74106458 10 690 4527 10 6511.71F 10 581507 0 10 53529F57 14 1,02,1.403 10
GRAP 0 1 r 2 2 at! 5,130      1 1 21 1:3538 11 109,1CAE Il 18048576 11 166.72 1155 11 15370211 11 1 4 158/99 11 13037*3   11
GRnup olu 406160.4, It 37' 13421  1 , jug.lcu2 11 32,09759 11 297r9765.11 7739050-(1  1 1 29248707 11 23240403 11
GR,UP 015 74160,00 11 7(V ill')3£1 11 6<308=60 11 60.71906 11 :5661#9/ 11 51550631 11 47529135 11 437Af577 11
GRCUP 01* 2,527.ar' 12 tgrqp:63.- 12"  .1.09'Pr53  12  · 17154738 12 1584473-3 12 14,593**6 12 1T528u75 12 12473909 12
GR-UP 017 455,18791 12 11 3 1 11123.-' 12 307,7'aP. 12 36380472 12 336 ·33*M 12 311!3679 11 20727360 11 2449['n52  12
GRrUP Glq 67603r6< 12 63--'3034 10 501 O t c 78     1 2 5'PMK75 12 =97.1127 12 t'6c,50234 1 0 4,3 6 2.3 3 2       1 3 /10000826 12
GR.-Up 010 103„308' 13 96rn724/ 17 8...8-.2 12 0273(,R 15 1 2 766.hubv 12 -OP.49108 12 6Gu54,64 1, *0400093 12
GRr-l.p 02o 17651-'/F 13 16,*70112 13  14243€-53 13 1416()1.,u 13 131'HpuL, 13 12137970 13 11218344 13 10357708 13
GRAI.P 021 23807061 13 22,41737 if 2-:09' 77 V I 1011()049 1 3 17747.8. 13 163874»1 13 15149482 1. 13080512 13
GR.Up 022 29123430 13 26,95833 13 2!trr8r' 7 13 224).7341 13 209.Ze.uu 13 193745„7 13 17911796 11 1654,an7 13
GRBUP 023 34772/.1,1 13 32'03570 13 371 46 1,0 13 270.15940 13 259,21:4:1 13 23,:783"3 11 20171337 1. 2347WS37 13
GRrUP 02,1 44 305.2411 13 41 -'/1775A 1 3 30/140830 13 35/06454 13 . 300 . .1  3 13 30h40 "6 13 28 336225 1 1 26 17.4-8   13
GRr'l)0 (,24 SA201360 13 54100'14 1 1 r Sn,1 -R c l t' 13 t'40.05304 1 3 U 34.6-f-30 13 1,02700(-,8 1-3 37248UUM 1 3 3ual*124 13
GRr:UP 026 74509,11* 13  7354°549 13 6°192'45 13 67326190 13 :877-91 2, 13 . 4 0065-3 13 5n.,33057 17 91651'r>no 13
':R'.1 ;0 021 10952.76 14 1 01 1 4430 ;" 9/0.5..3 13 88,4465P 13 419,5'63 13 75042648 13 70274 386 1 T 6095/]734 13
GRip 020 14175,164 14 19,42 977 i t, 1

ung u ' 44       1 4 13074350 14 121.,issy. 14 112469,4 10 10410 13 la· 06251302 13
te GR"UP 02o 240=239- 14 24™<0221 11' 216-3/77 14 2100(1435 14 1950431·3 14 18160071 1, 1 Ar 17 131 111 155540P7 14
Cn GRFUP 030 Uqqr'4'3Af 14 245#cif6712. ll!. 4.a12=On 14 30/! 9 1681 14 35600=.n /7 1 4 34052699 1,3 31054563 14 7920,75 3   1 U
-3 GRrlIP 031 1247101- 15 11-02010 ic 1 011' 8 r. 7 1 ' S 1'1219331 15 " 51  0 0 0  4.3 14 rd,183347 ia 82121<)93 1/1 76.10.606 la

GR.1.9 (3 32 3 1 1 0449 5 16 30'·79658   1 z 3n,Ins , 0 1      If·       24 2(,9963 1 6 Pa3n-P 99 16 27720525 IA 2A267672 14 252»n634 16

lESM or 956 MECH PT 057 MF SH    B T 058 MESH PT 059 MESH    p 1 040 FESH  1-1 i   ne 1 MFSH MT 062 MESH PT 063

GRAUP 001 29202.44'4 05 26' 72334 04 241-62<7 r,5 21635851 05 72205762 05 219432.4 04 1 9et,H 1 54 US 18791613 05
GRri,JP 007 1 6309<67 06 1 5-5 1407 ·OA 1/1611' RU /4 1371<)801 05 128ritt,35 06 11 0662.32 04 1119 t 054 OA 1 rlt17„1/1 06
GR.Up 003 1,5'1790 06 3,'47109 0A 3 148"L15 BA 32258500 04 296'•.pre» 06 273497#0 OA 24 2('9'13'-; 04 232 9 ' 6 0 3 06
GRap 00" 76 1- 7,·i 1 1-0 6 6.....290. 0. 60917107 06 .9010431 06 ..2.7,·3(J 06 ,: 9-180(.17 06 45954737 04 £1233"ft#8 04
GR"UP 00* 924,16,n-  06 814'58864 OL 774.0,32 06 int.092.57 n,4 .43...cof- 06 580,/Su.*5 oi 5 5994009 04 09494112 06
GRrup OOA 1 070Al 90 07 11"1001 07 1 rv,KE" 1 6 n 7 07500741 06 w 1 4751 (16 R 14956°1 CA 70/15U68 OA *8457*00 06
GR-Up 007 142,!5 ISn 07 13'n11107 07 1 1 4-,5/"u 47 10055730 07 °93 iripgu 06 000160'5 0+ 8*288111 0< 7 63401 33 06
GRru. UJP 21001017 07 193-7,4(129 0-7 17541-'10 07  16na5305 07 146.r,307 07 13't219.>9 07 122,:740 07 1125QP/14 07
GRAp (100 10902<gi 08 '99<1924- 07 911 45# 1 4 t·'7 8385462n 07 764,«467 07 *-9057110 07 6,1(,56123 0. 98659906 07
GRr,UP (: in 1 R. 315,159 09 16r35592 08 19UISA/,9 CO 14136737 14 129.nco" 09 11n78347 00 10883026 09 0966-or'2 08
GRTUP ' 011 124A003" 10 11/02767 1,0 1.imp' 9 2 10 .6.75629 09 psjospidl 09 P !043746 00 7426954v 00 A8024O10 00
GRAUP 012 9527309„ 10 Ll 1 F 12000 tr.. 30)AB--'a trI 35r,7.5617 10 '<21000/2 10 295162(,3 18 27U55040 1A 2078,701 10
GRrUP 013 11908091 11 11 0207,10 1 1 lr,126'AR 11 02(50(,397 1 () 0531."ROY4 10 782922,3 I n 71775H57 In A€757.Uo 10
GR.IJP 01 (1 21302<17 11 19/-92173·1, 18n-9906 11 'AL<35908 11 152Lt.03(, 11 13085430 11 12822#95 11 11710977 11
GRr.lJP 015 4030605-' 11 37-7036,1 11 3/!008'63 1 1 313.1 v288 1 1 Re797 1.5„ 11 26388 06 H  24199217 It 22177014 11
GRni.P 01A 1,4 a 111 '7 7 1 2  10 =7060 1 1 2  97 3 12 1 77 11 P045u742 11 B217t,751 11  75433304 it 6 0192a 54 11 *-34 1 LIA·*6 11

GRAP 017 24422/10'· 12 221!80-'Al 17 2,·,41'5-,n  , 2 lanZv594 12 1741'5701 12 160537 ·6 12 14/27 69 12 13uo0477 12
GRrup 018 3480.359'' 12 33'-'7336(1 1 p 31 0,8 ' 34   1 0     2A-,56370 12 26424337 12 242661.'U 1 1 272+11/31   1 3 204000,15 12
GRrUP 01. 557031/,r 12 51.,0531 12 47202'37 12 urnsuS*8 12 349r9750 12 366795h5 1?  39'56=93 12 3029,1504 12
GR'-lJP 020 935'9030 12 PHAMPota 12· 810-5"4D '2 7USO. 094 12 *t'.5-3062 12 *2086*Ff 17 57Mo4466 11 .2017/1/4   12

G.R 7 3: 021 12904=7" 13 11.011/120 1. Inne:3'Al 13 1077H937 13  L>2643.3" 12 F 5120772 12 ZI. 121*27 11 7142°'-74 12
(:Rrlip 022 152f,2014 13 14,2.82IC ii !01,6<fir '3 11022663 13 109«279 3 13 lor702.72 i. 92426533 1, Pl7449/ u 12
r.Rr'UP 023 18846161 13 17"10113 1" 1 6.Oil 5 , I.5 13 111746074 13 13577 L,3,1 13 12473031 1-, 11449(,60   1 7 Inng,172 13

GR..U. O20 24147&80 13 2 3 - -725 50  1 . 20516-14 13 1 "p29(18  1 3 17361,247 13 15053064  2 3 luta4050 13 13429,Tpl 13

GR.l'P 025 317xac, 1 4 1 3 29030419 1' 2&·Onaf'30 13 111038667 13 228urluM 13 /Oa89(3711  1 3 10267.427 1 7 176607eY 13



TABLE II-28C
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GROUP 02A 429'9r21 13 39040183 13 3All,A,69 13 '9';590154 13 v080'  ,9v 13 283896f-9 13' 20,062763 1r 2390;759 13
GRAIJP 027 50974,3q 13 559,0772 lY SaO90593 13 06637423 13 0319500U 13 39+79004 11 3A429763 19 3341,2P 2 13
GRAUP 020 r,RAeZa,n 13 82,128A4 1, 74982*10 13 09009691 13 B40CBA 62 13 48P61230 13 Sau#6796 19 u9572681 13GRrup 020 143+0=30 14 13'41317 lu 1 2126'LIA 14 11261241 14 10343rD*, 14 c 52590(13·.'13 '87479028 13 An 2 't.A# 4    1 3
GRFUP 030 26902,6' 14 2,18,2(15,   1 a 2,9461,86 14 2117466A 14 19405215 14 170263.1 .ln 16466122 14 15107428 14GRAUP 031 70420400 14 650 97584 lu 6no-8'43 14 Scillu696 14 410/18024 14 060680MS 14 4316503" 14 30610A72 14
GROUP 032 2'100211 l e 1 6 22' uug57 1* 21708f94 IA 2n651060 16 195100*° 16 1 8381 090   1 A 17268701 16 1617.402 16

MESH PT n64 MECH PT 009 MESH PT 0,6 .MESH PT 067 Mr_SH P 1 068 MESH PT 060 MESH PT 078 MESH PT 071

GROUP 001 17791160 05. 160*9404 05 15962,193 05  15146138 05 lujp6c85 05 13680243 05 13023794 09 1241ul71 05
GRrUP 002 9911'83< 05 91003806 04 941171·72 05 Ptn81A77 05 762447uu 05 7177810·6 04 67e,56748 US #3Assn.4 05
GRrUP 00, 214,4/141 06 19,•,0510 OK 103,4.10 p,6 16467337 06 1571606,1 06 14573410 0& 13527643 06 1257,u 10 06GR/Up 00U 3,026agn  06    3Ar,493u  OA    3'713nqA  n6    3n'201 U7  06    284,4=U4  06    26308435  06    24383027  04    25624('19  06
GRrUP 005 '194AS87' 06 41'q 1918 OA 3,2one'lp 74 3519U646 06 723703 /O 06 299037B7 0* 27449251 06 2529a 306 06
GRCUP 006 427* 1 47" 06 57':72676 OK  5,QU 1495 Ah a8524393 06 t,45401,27 06 00073473 06 371 70401 04 ,1164.1 ill! 8 06
GROUP 007 70020 r,141 06 64,47919 06 50ORAms 1 BA 54195648 nh 09707002 06 u57375.9 GA 420060-33 06 rp,55CA/-6 Of#
GROUP 008 10315114 07 94'·771 Au 00 BA746251 B6 70.8.846 06 7 301 4 133 06 A6079031 OA 61417354 04 f6274n,4 06
GROUP 000 51700351 07 491<6784 07 4,10npc 10 77 n 1 1 4 1 1 5 0 07 ,75OBC)95 07 34324/76 07  31289397 07 PA46C,nt 07
GRr,lJP oin 912311,66 08 83/98703 OR  74092716 08 60647970 08 +35n2345 08 57795+20 On 52478P60 09 07500078 08
GRrUP 011 6220·7014 09 56"S3n57 00 5214 1 199 49 47(194498 89 u3277290 09  793550+,7 00 · 35648»45 00 3227*n23 09
GROUP 012 22686-94 to 21-,1003n In 101<6'14 10 17205221 10 157f'725 to l a 3 1 7/u 1     1 0        12478()62 1 6 11721791 10
GRrup 013 61106149 10 55Or. 3150   1 9 SA,/1 995 1 0 45r 76934 10 1,177'-091 10 37056170 10 3,1 389uu7 10 31097509 10
GRFUP 01u 107.542' It  -98'4096x 10  Roqi.,9003 10  81855234 10  746,Rt!33 10  *77841(15 10  61400155 11  0 5417200 '10
GROUP 015 2.0209/12'1 11 19'-45000 11 14997/90 11 15466293 11 140.9.3 2 57   1 1 12787,)po 11 11579446 11 104#17410 11
GR UP 01& 500&3005 11 531nSIR,6 11 48545„39 11 04232768 11 u02<0'043  1 1 36549322 11 33082M 58 11. 29832003 11

7      ove 01· 1 86*9134 12 17"43977 12 1.4 1 3 r S# 1 2 lu736427 12 129.nf82 12 11759534   1 9 10439770 12 04010704  11
017 1230139' 12 11 "'16059 1 2 10126#10 12 04163905 11 13644 2. 11 77786 1 62 11 70.39379,4 11 *346ABL:5 11

g GRrup 010 29256no' 12 25°nu957 12 2,40sr'02 12 21923922 12 195=ap35 12 177751110 12 1 4082078 1, 1441.623 12
GRr,[JP 020 '495'7451 12 44,97804 12 40901#88 12 36073960 12 3-30'jof.DA 12 30528838 12 27616#419 1, 24880.136 12
GRAP 021 65602·,71 12 6,1/.auuu 12 5(1810"O3 12 49073819 12 '154472/4 12 412596412 12 37321734 12 .fr62=003 12
GRFUP 02P 776.0.20 12 71' 4090  15 611qqO.79 ,2 <0127938 12 43704827 12 48815216 12  44154373 1, 39770R65 12
GR"UP C23 9Al=51/u 12 P7098049 12 Br,3.9.67 12 73249043 12 Aae,inc, u 12 60069843 12 Sa693317 12 i,0271113 12
GROUP 02U 1224974' 13 11391407 1T 1 n,-6r217 13 03608203 12  W52a'2/H 12 773465H7 17 69953901 12 FJOINA62 12
GROUP 025 16184300 13 147AS 181 11, 13:02r,9 13 12329263 13 1121 Au,2 13 10176925 13 92036901 12 8289On29 12
GROUP 02A 2' 884470 13 20070204'1' 14244$47 13 16t79709 13 151757/u 13 13766039 13 124u9302 11 112118,3 13
GROUP 027 3O606A8A 13 2,94„017a ·13 245-75#26 13 73317640 13 21211787 13 192439,0 13 17400784 11 15660612 13
GROUP 020 49414=04 13 4 1 B,JA,An   1 T 37981 )06   1 3 ,4Ao0218 13 31474 174 13 28552324 13 25814423 ir 2324,lu5 13
GROIJP 02o 73522n22 13 6756669g 1 r 614/t4747 13 56018213 13 : 09 446 24 13 u62201 9. 13 41 /82436 13 37610600 13
GROUP 030 138a332'1 14 1 2/· 66SUA   1 n 1197n'78 14 1054A647 14 059UuO64 13 P7018039 tr 7qez:6#406 13 7077'1142 13
GROUP 031 36315734 14 33236056 14 3nl ,3#PA 14  27681908 14 251 -4730 14 22P261 H'7 iii 20621087 14 1954/'454 14
GROtJP 032 15107'90 16  14n42746 1  1110/1 a +  1 P      1 6 12753485 16 11 On0722 16 10153276 1+ 97437713 19 P 3604722 15

MESH PT :)72 MECH PT 07' MESH PT 074 MES'< PT 075 Mtiw P 1 076 MESH   P T r,77 MESH YT 0/R MESH PT 0/9

GROUP 001 "809939 05 1|"Ru256 05 108,8,02 05 1030('221 05 04741295 04 050469#5 Ou 92441486 Uu. 80220900 04
GRAP 002 60352A6  05 57,1888# 05 5,11 45/94 05 5111(li1571 05 U895138, 05 U6671302 04 4450115.3 09 02600gpl 05
GROUP 003 11607)aq ne, locc,8 369 0, 1 n 1 (8'02 06 05n234IR 05 989440 /6 05 PIL,040uu 05 79358774 05 7377n743 05·
GRr:ljo 00" 21023151 06 19/A0O3q 0. 1°3161:5 1-,6 17011127 06 159n553*, 06 140006 98 CA 13989283 0&  13163905 06
GRrUP OOS 23310',6, 06 21..AIC'4 O. 107:,ArTS 04 187052:12 06 1,80711  7 2 06 15574323 04 14353U52 of 1321'199 06
GRCUP OOA 318=Rn/q 06 29'17601 0, 261'4#97 84 24708651 06 22710717 06 20P293°3 0* 10060280 UA 1730<879 OA
GRrup 007 75347351 06 32'44244 04 205 1 0-03 n6 26806237 05 24194287 06 21+13514 06 19025051 06. 16360902 OA
GR"UP (300 51 407< 1 4 06 474 18835 06 451.1376 .6 3AP9018A 46 3 5 1 1 1 g l f, 06 31473130 04· 27933190 06 24451423 06
GRrup 000 25a28251 07 23'5312. 07 2,0,7-3# 07 18100693 07 16691#je 07 14641173 07 10660785 07 10721837 07
r,Rf'IJP 010 &23/1396q 08 JA/Itt)339 OP 3"397' 1 6 48 70282041 08 .264<1635 08 22742135 00 1"120,52 09 15554014 08
GRrljp Oil 290*915, 09 248,1410 00 2 r 1 3A/' 37 0'1 203M517A 09 177.(4144 09 15180022 00 11087174 00 102479,0 09
GROUP 012 10:01.,78 10 94,07<26 05 9,1 1 1 8.2 On 73616050 09 439,6162 09 54572305 00 49492304 00 3663'347 09

nly 27904219 10 2.1.,4 ino 1 8 22117r.,4 17 19024077 10 168=173,4 10 14367631 18 11'461511 lA 06210100 00



TABLE II-28C
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GRr!JP 01" 4·0709.6' 10  44,!7315A 10  301*281'44 10  34618179 to- '00np515 10  25569310 10  '21274460 11  1710' a72' 10
GROUP 015 33823-34 10  83-'AJHOO 1   7np,9,48 'to  65,21936 10  Se41001K 10  u89261/8 tn  3042359v 10  32061n72 10
GROUo C 1k 24793165 11 237=38 10 11 21,4,/74 11  19.33030 11 lbOr5393 11 13635Oh„ 11 11318U 09 It .0471915 10
GRrup C 17 949 9 Il a 5° 1 1 509-71 566   1 ' 40936»'10 11 39361309 11 '40.w 552 11 280262It 11 2 3495H 54 1, 10227/113 •11
GRAIP 01/ 95025aO-'  1 1 76'·19724  1 1 6748 St,·30 11 90423866 11 L 13'.4.09-5 11 U3627950 11 3 4 1,1 u 1 7 1 1 2892IOP8 11
GROUP 6 10 1 29€'Ru99 12 11,796137 12 1  n 1,1 6 - 4 f.       1 2 80712213 11 7751'462 11 +5787'u2 11 5au66258  1 1 u3470153 11
GRrup 020 22311= Sa 12' 190=1026 12  17' 75-'06 12  19.'!70842 ··12  13296'Aut 12  11258215' 12  9·3052705 11  7Ll )61404 11
GROUP 621 301116 17, 12 26 49831 12 2 7'!0915 12 20764182 12 17,10«u 69 12 15189635 12 19542'181 ·1 1 006:1-0.2 11
GROUP 022 15651,91 12 31-69139 12 29777478 12 24554424 12 711020/5 12 .17°51018 12 14815A58 12   11750790  12
GRr,t jp 62 r 411,5/81 12 30'un:.97  1 0 347'. 1717 12 3839,4210 12 2521HFD, 12 221933US 12 18290 66 13 14074902 12
G.Roljp 024 54477433 12 511·e,1019' 1 3 40477 'S5 1.1 TRA471  12 12 .34.00 1.5 12 283243Ul 17 23308152 12 18391901 12
GRAUP 029 74200550 12 66,=Irt- 13  509.8,02 19 RInf,()861 12 „59.4.31 12 37177235' 17  305117321  32'  2403aPo 9 12
(-Rot.Ip 026 10006/17*. 13 PA/1/1 3 169 12 701-7,03 12 ARB'1(,248  1 2 ..4(.1711(' 12 50150.R7 12 41136p93 12 322730.9 12
GRAUP 027 14038,19 13 121:05346 1., 11 339'40 1 7 96300456 12 H289050'1 12 F9859*1 12  57179183 19 L146717 1 7   1 2
GR.Up 028  20818594. 13 18...52Of 17 143'I50'10 1.3 14962035 13  ·12294595 13  10320428 1, 8u257762 12 +954 956 12
GRnup 02o 33610427 13 29056710 13 24415=22 13 23n24120 13 197*gra#: 13 16'-093*43 13 13516308 19 lou 5  09  13
GRFUP 030 633u4041 13 56-:-5739 1' 40/,Ruit!3 11 ur/88127 15 37044/41 1 3 3 1"·Soofw2   1 3 25 1 17(.'89   1 7 1929'2=6 13
GROUP 031 145p2f93 14 14-'2002ll tO 1 21,1 5575.  1 u 11 2tt 4323 14 ue,0,110/5 13 P:71'708(,2 13 6u4U576.3   1 3   . ucto 1=1 0 3   1 3
GR uP 032 7502835' 15 66'05591 1·5           5 9 5 4 6 7  3 0 15 50718380 15 11301! 783 15 354781 u7 1=.  29291597 iT  21170000 15

MESH PT )90

GROUP 001 46202 1 44 04
GROUP 002 409P3434 05
GROUP ,,003 60675114 05
GRrup ' cou 12418,68 06
GROUP 005 12107957 06L\D

1 GRO.UK  00& 1 582(la 1 1 06
cn GRAUP 007 1355522' 06
CD GRCUP OCR 269PO-:57 06

GROUP 009 99/0550" 0,3
GROUP (10 . 120 13n23 02£
GROUP 011 7931674' 08
GRAUP 012 2795112:)U 09
GRCUP 0 1.3   . 733 03.,.1 09
GROUP Glu 13037,21 10
GROUP 015 2(,485020 10
GRCUP . 016 67,909.61  10
GRr.UP Ci 7 1,1504-,27 11
GRrUP OlA 2/882QU-' 11
GROUP 019 327517)9 11
GROUP 020 554#8311 11
GROUP 021 74323251 11
GRr.UP 022 87576A1S 1/
GROUP 923 1079279'1,12
GROUP 020 13520,89.12
GROUP 025 17571  1 50    12

GROUP . 026 .23405A2T 12
.GROUP 027 32/95494 12
GROUP 020 44812731 12
GRnup C20 73902994 12
GROUP 030 1 3 4,· 2 ti A 3 1 3

GROUP 031 336U7905.13
GRr.UP 032 14230*71 15

i



TABLE II-28C
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MESP ·PT ·100 ME<u PT 001 MESH PT 002 MESH PT 003 B':t 5.1    p l n04 MESH pl nes MEbM  T oUA MESH PT 007

REGION 001 477=2904 10 071'q6584 10 471 .2r 92· 10 06*93259 10 lieiola792 10 451600.8 to 4Ull.9321 In u292*735 10

iESH HT 008  MECH PT 000  '·lESH BT 010   MESH PT Al I   Rt.Sw PI (,12   VESH pT r·113  ME>H MT r')1''t  MESH PT 015

REGION 001 41564,11, 10 Lit).924181 10 38'1027115 10 36.28725 10 347£125yv 10 327614+116 10 .30699028 10· 28560763 10

MESH PT 416 MEeH PT 017 MESu OT 018 MESH PT 01 9 PtSM F 1 020 LESH Pr 02, 21,-bH IBT 022 MESH PT 023

REGION 001 1630(1691 10· 24,77541 10 219NAr#0 10  19711918 10 17400903 10 152954u 7'10 13139468 In 11039228 10

MESH   - r   924     ME-u  PT 024 MESH CT 076 'MESM PT n27 MESH  P | p28 rESH PT 020 MEbH ';'T 050 MESH PT ()31

REGION 00 1 99044034 09  70'113066 00  51511206 r,9  33541325 09  1647?u/3 09  301465e·0 07 -la991360 Ud -20491200 09

'1=SH  eT, 032 MErH PT 033 MESH PT OVU MESH PT (135 MESH 01 036 BE SH  p 1 037 MEJH YT 058 MESH OT 039

REGION 001 -93302917 09 -56ro3613 00 -60605-96 ng -82tan896.09 -060-9053 09 -1104314f 10 -12e33702 19 -14457241 10

4ESH  GT: 040

N REGION 001 -16612n64 to

0 ' .

':.    MESH'PT·t.)40  MEr'.1 PT 041.. MES,u.=T Oul  MES'-1 PT ('u,  MtSH Fl' "44  MESH PT. F45  MESM MT 046  'lESH PT 047
REGION 002 10000090 00 0:7710000 Of 000-Orne no  onor.oonn 00 ('000"Out.) 00 7000000(1 00 00000000 00 or· Oonnoo 00

MESH MT (148.  MECH PT 040..MESH- PT·050 ' 4'ESH'PT 051  ·-ESH P'  952   MESH PT ,53   MESH PT ODU-  MESH PT 055

'  REG ION t   002..1      0900()4,14   00.-  01 40008  0,1.   Onor,o,no  no     000000,·,O  00     noon,inuu  00     000000(,0.00    .ool)00000  On     On000000   00

,,., - .MESH FT :356.  ME':H PT 057  ,ME:1·4 °T 058  MESH PT osv  MtS,1 PI 060  MESH .PT -61   ME5Ft YT Of 2.  MESH 07 063

·REG ION    002 i ..: -06000000 .00   Or,hnooon  or•    00000rrfo.(10   08600090 ·00   0.000(Out, 00  ·00000001 on  ' 00000()00· 00  -'04000000  00
.,

'ESH r'T 964 MEcu PT 064 MEFy rT O#6 MESH P T 867 'ESH  P 1 068 t'ESH P 1 nbo MEbH PT 070 MESH PT Ott

REGION  002  ;  90000non 00  000-0004 0/  OhnhOrno 00 '.00000010 00  i,oO onuu oO' -nooenouo un  couodboo on  .08006000 00

MESH PT N72 MErAI PT. 073 MESW PT 09Ll f'ESH PT 075 MESH p i 076 MESH  P T 077 ME,H PT 0/8 MES14 PT ()/9

REGION 002 00000878  00    01nr,0000. on.    OonnOr,00  00.    Oeocf,000  Ou.   ('0000001)  00.   ('0('000('0  00    00000(100  on    (1.Poonnoo  on.
.

MESH OT 080

REGION 002 noon()1.34 00

a



/
TABLE II-28D

RESULTS OF THE NEUTRON BALANCE IN EACH REGION PROBLEM

TOTAI NEUTRON FLUX PER £!NIT ENt.AY

RFGTO. : 101 REr Tow no,

GRrup 00! 2,10+0,94 to 2:3'6951 In
GRAUP 002 173'51SM :1 1 '5' DqanA  1 ,

GR"UP 0'./.9 56678 3 1 1   1 1     3.4, AA,OC   |1
GROUP 004 104I4,34 12 71-I,040, 11
GROUP 009 14956 I ',1 12 '49r *'0619 1 1
GROUP OOA 20054,7.'. 12 1 -3:·-7 ,«u:l 1 P

GR.UP 007 2/1537941 12 1 5" An.0 1" 1 7

GROUP Ooq 335n4384 12 2 1,AAH"0 17
.GR.i)9 Con 137'5307 1   1 3     93.-,3'.r,Al ·1 9
akrup .010 20349124 14 ; 1,- 3 fic' 1 51 1 /'

GROUP 011 132-16,:9, ; 5 2.,-.1..Ah 19
GROUP 012 )4600,#I 15  34,3pjec i.
GRCUO 613 12)69909 16 1.ill'/..7,# 1..

GROUP Olu 209739:- 16 1.1..,q-,IA ;A

FROup 015 .reD€'7,w 16 341.5.'VT 1.

IHoup 91  130>5,78 ,7 ..'c.Vic'i 1%   .                                /
400up 017 2 2.'756 C 3 1 1 7 2 · 3 r .15'.14 0 1 7
MRovp 014 ·5'11 0607n   ; 7 3)n7367·3 17
GROUP 010 508380<7 :7  44/01647 17
AMhop 020 84354700 17 7·1-*Fl61 17

te           #Ary, 821 ii,A2499 18 1,1-=O =*r. 10

GROUP  . 022 1 3250300. 18 12-13:29 10
GRruP 023 142«IC7• 18  16-70.72 le
GArup 02a 20514134 18 2,-04,740 1 0

. GRrup 029 203°1170 28  26.:13,77 19
N#OUP P24 3551517,1 18 35-,tor,9,  1 9
6Rry*   bi,    44609:1':7 18· ule:.039» le
4#PUR 028 6,477>82 18  75179:>= 10
088#8 020 10750691 19 ; 1-7642.  ie

980#P 030 14803Ab, 19  2,067947 16
GArwp   0 1    42104881 19  56rK!567 10
GROUP. 032   3737713,1 20 17•,t95,11 2,

DEGRARATION TO LOWER &,ERt,y Agoupe

REGIO!!   001   RE:TON   002.

ERRue 001 .12004(220 09.  i 957t14 1,1 09
4ROUB 002 16-3/2054 19 15rqI/81 10                  -
 R.R.q-R 003 750032'n 19 .521'17639 In
GR.CVB,   . OCa 1.911,744i  1 1   %2„.904.94 11'
GROUB 0(4 35618051 ·11 21.515'a 11
GReue 004 5018541/ 11.  36P,8418 /,
GRC62 ('07 48959124 11 5/3.)9'1  it
GROwp 00A 1.6030„, 1.2  0596227-: ; r
9RruP 000 32515174 12 16.CA0204 1 3



TABLE II-28D
(Rage 2)

GROUP 010 4272751¤ 13 33=5895u. 13
GROUP Cll 84035,#4 14 68144149 11!
(.RrUP 612 33415464 15 27R1191O 1x
GROUP 013 10955T9" 16 43811059 14
GRFUP Clu 24000901 16 20025220 1*
GROUP 015 35406931 16 31'711297 10
GRCUP 01A 7913900' 16 69,607 US /A
GRAUP 017 25993317 17 2 3,1 q P 5 Ar' 1 7

GROUP 018 302«7,03 17 35F-'19647 17
GRrup 010 58648181 17 53051.6tn 17
GR,UP 020 35905,94 17 81 ,1706 17
GROUP 021 160140<4 18 161302rl 10
GROUP 022 170u 5799 18 16r53980 IP
GROUP 023 20877781 18 20,93553 18
GROUP 024 2606,6O6U 18 ·25079307 10
GRrup 025 327=8490 18 320502Al IA
GROUP 026 41815974 18 4 1 P 9099* 1 P

GRrlJP 027 53899,54 18 540.1169. ip

GRrUP 02R 69943044 18 73,6255P tp
GRrup 020 93334<94 18   101?3474 10
GRCUP 030 12806635 19 14002707 10
GRMUP 031 18239734 19 23016474 10

'SCATTERING FROM MIGHER ENERGY GRFUPS

N

                                                   REGIOv
:101 R€r TON 002

GROUP 602 12111079 09 1 5 102303   00

GROUP 003 135u6720 10 1 2"75300   1 n
GRrUP Coa 67535718 10 4:1-05261 In

GRAUP 005 1 96/6(1.87 11 13rquxur 11

GRAUP 006 43227997 11 27'66240 11
GROUP 007 80217,174 11 50-40943 11
GROUP· OJA 14833-40 12 88/70085  11
GROUP· 000 23539954 12 14103167.12
GROUP  2 010 45206*Sl 13 .32794711 13
GRrup elI BA00917,1 14 67'9034,   1 U

GROUP 012 39319331 15 27e 79492 15
GROUP 013 1.2.4960 16 9,047277 19
GROUP: 014:,2 2487616' 16 2OD'/104A9 16
GRrup Gis' :35555-'49 16.  30093905 16
.GROUP 016;   ,739=5241 1'6 :69465207 lt'
GRrUP 017 25586T59 17 234,0233 17
GRBUP ola 90 lou-0 1 17 35'.,02 A7 17
GRrUP 010 601097.55 17 53071!017 17
GROUP 020 . 90268190 17' 81/190360 17.
GRnljp .021 17533,34 18 16141320 ZA
GROUP 022 17767su'.1.18'"16/!toaa= IP
GROUP 023 217P904u 18 20373'415 19
GROUP 024 27302c65 18 24 '5030 IR
GROUP 025 lu51047T 18 32'01!577 19.

-GRAUP 026 4a109050 38  42.052.9£1 18

GRCUP-   027 ·-:..57309457 1.8 - 55.09460 l P
..GRhup .020 76102110  18 ' 74-'SA234.19
GRrUP 020 10414014 19 13413116 le
GROUP 030 la958,1 0 19 15/'36307 10

AlFuP 031 23408910 19 25723003 10

 UP   ·032 "-:' 44042003 19 5..52976448 10 .



TABLE II-28D
(page 3)

NEUTRON SOURCE DUE TO FISSION

REGION 001 RERION 002

GROUP 001 49010552 09· oonnooon 00
GRAUP 002 34972274 10  00040000 On
GROUP 6 0.3 1/137191 11 011.Aoon" oF
GROUD .00{1 20172035 11 Connonon 07
GROUP OQ5· 25929265 11 OBAnboon or
GRFUP 006 271 84,16 f 1.1 0071000(, Or
GRCUP  · 007 .2520665 3 11 008-lonon  on
GROUP COA 21705,01 11 oonnnoon or
GROUP 000 1 U 318 s 4 S 11 0Or,A0000 Or
GRCUP 010 13656T2 ,    10     00"10000  00
GRFUP · -  0 1 1       ' 00000801 00 Onanooon 08
GROUP . 0,1 2    · .  .  00000oon   00   .00440,100   OF
GROup .013 00000000 00 0,1/10004 or
GROUP 014 00000801 00 04/10000 on
GRet Jp 015 OO00Onon 00 00910000 00
GRAUP 016 00OO0Aor, 00 0-171000<1 on
GBrUP 017 Oodoonon  00    00,10000  00
C.Krup 618- · 00000700 00 Oor  0000    Un
GROUP.  .319 I.

· 00000000 00 one -0000 00
GRHUP 020 00000100 00 oornoono 0,
GROUP 021 Dooo,)000 00 oinnooon or
GRrup 022 0O000rton 00 01/4000) 07

L\0 GRr.Up .023 00OOonor. 00 Olinooon On
1 GROUP 024

, 00000;On 00· On.Aoon, 00Co
CAD GRrl;P (25  ' 00000non 00 0,17.1C1,700   00

(.Rr/JP 024 .loononon 00 04910000 00
C..RBUP <)27 00000no4 oo  ow.ooon or
G. RO. l j P 028 00000$0. no 00.10/lon on
GROUP„ 020 0000000. 00 007.-10.oon 08
GROUP 030 000O07on 00 00710903 00
ERCUP 031 . 00000001 00  01r,10700 00
c.Rr.UP 032 00000.00 00 One 40004 00

:1El,TRON REMOVAL' UUE TO APSORPrlop

REGION 1,01 RECTON Oop

GROUP 001  2 240379>:': 08 27.I'37871 Op.
9Roup 002· 1698#non 09 14 0 384 0 0 00
GR*UP  'OCT. 28977460 09 1·4(•q7:Lill 00
GR·-UP 004    30010nlm 09 18715107 00
(-.Rruo 009 36916Td,1 08 AL, 8700  04
G:.up GOA 47571431 08  82,76001 OK.
6 RAUP 007 66237448 08· 92,16ROO OA
GR-UP 009 10298147  09   , llc 1'6800  07
f..r,Jp Coa 6 196 1 8 34.09 66 1 104110· 07
940 0'n 3,91100" 11 19'75713 10
A.Rr·IJP 011 6:904=50 12 1.7/'07039 1 D
.Rrijp 012 '1:1197..:0 13 ii.1.13816 12



GROOP G I A        0000000.  00    On,n0000  0h
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GROUP 0'13 1445205F 14 11/133940 13
GR"UP Ola 60424584 14  2005461/1.13
GRT.UP 015 713A3433 14  62"91680 13
GROUP 016    ' ' 81538«45   14     29' 10803   10
GROUP C 17 41602268 15 72' 1742A 14
GRAUP 01A 5565041 1 15 13'95379 15
GROUP 019 '  1,406,17 16  24,5108£1 IS
GROUP 020 37808814 16 51t95134 15
GROUP   021 . .. 54606343 16  80e·63355.1•;
GROUP 022 63763028 16 99r,93972 19
GROUP 023 913*1124 16 13087571 1A
GRDUP 024 11216r79 17 19a733Us 11' 
GROUP 025 16170779 17 ·275g7851 1#
GROUP 026 21209731 17 40090566 16
GRCUP 027 328119&83.17  61347332 IA
GROUP 029 60320060 17 10'74579 17
GROUP 020 105781121 18 19er3595 17
GR/UP 030 20454649 18 3817844T 17
GROUP 031    5225 3874 18' 10-/10630 l A
GROUP 032 5,999392 19 36,92041 10

NElITRON REMOVAL u,JE TO PERPEN')ICI'l.AR LEAMAGE

REGION  001 .REe TON  002

N GRBUP 001 Dooponon 00 on,tonon on
  GROUP 00, 1O000oon 00 006-ooon or'

.GROUP 003   '  - 0000000M  00    Oonnooon  on
GROUP." 004 10000000  00   Onr 10000  OF
GROUP 005 '00000000 00 .00An0000 00
GRnup 006 00000$00 00 Or>rno:,on or
GRnup 007 1000000n 00 00810000 ort
GRMUP OOA 00000mon 00 on,nonon 07
GROUP. 000 00000( 04 00  · 0,·)ne•10000 00.
GROUP' .010 1000040n 00 Oor.00no 00
GROUP··..=Oil,  .00000000 00 .01n-0000.00'
GROUP 012 01000100 00 00,10407 08
GROUP 013 10000000 00 oonnonon 00
GROUP 014 00000008 00 04,40000 Or
'GROUP" ' '-015»  '    00000400  00 -  oooneoon  00
GROUP 016· 00000non:00.  on,nonon   00
GROUP  -   '-  0 17     -.    00000000   00    '000r,0000''Or

GROUP CIO 01000804 00 00I10OOO OF
GROUP 020 00000rti, 00 O,1nnooon Or

-GRAUP':-· 021. 00000non. 00    00nt0000  00
GROUP 022 00000001 00  Ooroonon Or
GROUP ·023 01000004 00. oonnoooo· 07:
GROUP 624 00000001 00 0.1Bnor)On On
GRCUP 025 00000&04 00 onr1000O or
GROUP b26 00000,00 00 019.0000 On                                                                                                                                      

.'GROUP" 027 -00000000 00 oonnoono 00 .
GROIJP  · 029''  '000000<in' 00  011,10Oon 00
GRouP 029  - 00000000 00  oor,00000 00
GROUP 230 .loononon  00     0:ir.to<)00' Or'

GRrUP 031 00000100 00 Onrnooon 00
GROUP 032 0O000non 00 onAnooon 00

.-



TABLE H-280
(page 5)

LEAKAGE ACROSS TME REGIO•t OUTER onlINDARY

REGION UO 1 RE'  TON OOP

GROUP 001 78209199 05 42099790 On
GROUP. 002 502/2147 06 20070397 Of
GROUP 003 1290816- 07 34819634 04
GROUP 004 23820412 07 60056409 05
GROUP 005 24304 7 9,1 07 587405UU 05
GROUP 006 23466070 07 75151611 04
GROUP· 007 17a63,29 07 5,>Loon#13 09
GROUP 008 274=206' 07 9674n 130 05
GRoup 009 703 to, 9 4 07 u -1.39035   0#
GRap 010 6755963' 08 55„43059 07
GRAUP C 11 40828040 09 36'40933 OP
GROUP'-' 612   13750000 10  137f2731 00
GROUP 013 3450548! 10 .34'387On 00
GROUP .   . 014 55504560 10 61nq9373 00
GRrUP 015 10470131' 11 11017441 10
GROUP 016 29939381 11 32'0670R 19
GROUP 017 50311 064 11 6 81!10630 10
GROUP ' -0 1 n 87915230 11  10342543 11
GROL:P 019 12456449 12 153954;al 11
GROUP.  020 .· 179199718 12 25°04739 11
GROUP 021 22853051 12 34e.13013 11
GROUP 022 24573790 12 400 '18260  11t\D

I
GRCUP 023 3097199' 12 491!02310  11

C> GROUP·' 02U 36643479 '12 62337963 11
cri GROUP O25 4£11-70a29 12 H.1-nIC)90 11

GROUP 024 .· 56451 Al' 12 10.59872   1 2
GROUP 027 60408$31 12 1 4- 75497   1 2
GRCUP 029 80406:24 12 21(!1942u 11
GROUP 020 968tt3104 12 35011647 12
GROUP 030 10830f94 13 61--ra52Ll 12
GROUP 031 -2800662.1 11 1 -ir/56.Ao.lr
GROUP 032 -1990971.9 15'· 66LO6173 ·.1,(1

LEARAGE ACROSS TME".REGTOM INNEHtonl)NnARY

REGTD-  001  HEATON  002

GRDI 19 001 -309„2034 04 -77r .7172 Ox
GRAUP 002 -24332415 05 -49710001 0*
GRO,Jp toy -56917250 05 -12070790 07-
GROUP 000 -1 1537'324 06 -2 3.': 7040n 07
GRnUP 005 -10039:17 06 -21.17404 07
GROUP OOA -1/91«190 06 -23-'a0314 07
GROUP 007 -643/12890 05 -17C- 9363 07
GRrUP  OC#.  -115f6901 06 -27242554 07
GROUP 00. -358=3023 06 -ABCAMO92 09
GROUP 010 -40082103 07 -65'4=0416 On
(€ROUP 011 -25122-729 08 -39040451 00
GROUP 012 -8753749' 08 -131!74441 10
GR7UP 013 -22*10 10:lq 09 -330.78877 tn



TABLE II-28D
(p,age   6)

'.GROUP t : ola -37972074 ·09  -55r'964¤2  10 .
GROUP -.2 '015 -71612s61 09 -10748797 11
GROUP ' · 016 -20309954  to -29 3 0312 8  11
GROUP 017 -41436441  10 -580'0839  1 1
GROUP - olA -6 1529497 .10 -86'405/n 11
GRAUP· 010 -9914711.3 10 -125qolin 12

,GRAUP  ' 020 '' -1390·1061.11 -17 4776p 12
GROUP.: 021 -182,10,04 11 -22*9081. 12
GRFUP 1' 922'   -21345743.11 -26c4u747 12
GROUP 023 -2541942/1 11 -30'-AO559 12
GROUP 02LL -310804'iv 11 -36-'50400 12
GROUP 025 -30123199 11 -44· 737An 12
GROUP,j..026'       -51 225262''11 -';56K 57817    1 2.
GROUP '_„, 027' -673R6263 11.-70 9007lt 12&

, GROUP:& 028 -91465910.,11·-82183574 12 .-.

GROUP . 020 -13320A34 12' -992n2410 12
GROUP 030   -22611940 12 -llt!105PA 1r
GROUP 031 -4 B209024 12 -110'14500 12

"GRRUP ·5  032 -5' -323A3047.:13 02050 141 9515-

EL.FieR    .:.. P.i,9,3'.f  3.ELL,3 6..       ·vingS· .·f.1 Jit' -.'·=-,- - #-'  0£0.1. 4 / : . : '----  r 4

TOTAL REMOVAL -ABSORPTTON, SCATTFRTNG, LFAKAGE
..

U«=' ' ·· ' ·-' v.'17... .-C--  .4'4. ...... '..-7 1.  4,  1., ·: ·    ·
5,-:, - .. '. et:·3:0.  .. REGI ON .-' 001 '.1 RER ION 4 002 .#t;-'· r53 .1 fi .ji3. 13 ..4 .'i.....k),6.#.  e.:  1

N GROUP 001 206154,1, 09 22'YOHA1 00
A> GRFUP 002 10525439 10 16170287 1n
0 GROUP 003 7R913,04 10 54103752 in

' GROUP., '   004 '1.' 184;9421 1,1 'ft-.12 ' 62?0 '1 1'
GROUP ... COS.:. 1

35477257:11r'21'51695 11
.GRCUP.'-'-006.  3 602367621:11,436016535.:1 tk
G R r i JP 007 90026445 1 1 55002329 1/
GROUP COA 1404026r 12 96'341001   11

GROUP 009 225P04-74 12 16rLoloA 1,
GRC·UP '..·  ' 0 1 n'i .:FE4304 7 27 1 '2'1 3::1 3.3*., 772;t';1 3 ,
GROUP e A.0 1. 1 -«·b..84724772314..':'682118052& 1.u t

9ROU«·;2 0.124 'i933857560115:t · 27874,1 02,  151
GRrup 013 11009051 16  93135080 15
GR.UP 01£1 24605007 16 20"U5626 1 ,
GROUP 015 36210264 16 31107027 1s

§ROOe,28:0.1 6: · F.78955487.t:163'69/ 42592-£,1 63
.GROUP '.,'4,0.1 7.:. ir: 26400295:.0 1 7::':23• 7,1 126 -'1'7.../.....

.k;ROUP263.018"-·*1' .,398 1 3495 :t,7.73357.8352,31·326Rrup 010 597p94/7 *7  540930/3 17
GRBUP 020 99605.64 17 81"U9404 17
GROUP 021 17460941  18 - 16910175  1P

'GROU8923022323617681451. 1837.164 525 1 53,5'
r,ROUP.=9023€9·P.i:2.1'6917,211'18'12037840361 8
CiR.ou«lf 024.· 14-27 1 68*35,12,8 ]g25€902 163,8.,
GRnUP 025 3437500Q 18 32137103 l P
GROUP 024. 43936901 18 42$40956 1P
GR,Up 027 571 U 3200. 18 55=18073 /A

GROUP'·Ce-'--0283€·*575976 f 1 '31' 8 :;>7440995531 8  
GROUP65&' 020.; 2r4 039,31 n.,1 9  (104 1 2803 319. 

iGROUP.tw-T030,/,5-  149112 1 39SI 94..:15374 :86.Ii' 91GROUP ' -031 -- 23465-110  19" 2 70551 10 ,   -- C f

GROUP 032' 51997121 19· 36CSU786,10
..



1

TABLE II-28D
(page 7)

TOTAL SOURCE -SCATTEPI·IS IN, FISCTON

REGIOV 001 RETTON 002

GROUP 001 4801095' 09 01-nOOOD On
GRrUP 002 36183u74 to 13112303 00
GROUP 003 12401964 11 12I75309 /n
GROUP 004 24925474 11 ug,05261 10
GROUP

- 005 44625755 11 13-.43/1« 11
GROUP 006 70412n61 1 1 27=66240 11
GRCUP 007 10546a12 12 5:17490113  11

GROUP 000 17012250   12     88470085   11

GROUP , . 000 2497191·1 12 14143167 12
GROUP 010 45310307 13 32rs4712 Ir
GROUP 011 86009174 14 67'403AA 10
GRnup 012 3a315331 15 27r79402 19
.GROUP.' 013 11214960 16 92/47277' 15
.GROUP-  " 014 . 2487626'  16   209/10400 1A
GRAUP... 015 -  365557gn 16  30903904 1A
GRCUP 016 ....7.ggc5549 16 69845207  1 A
GROUP 017 26506T:S 17 23'150233 17
GRCUP 010 '10104901 17 35$.00267 17
GRrup 010 60199739 17 -5307Uot7 17
GROUP 020 902+30'JO' 17 81419360 17
GROUP. '021.,17533135 18 16191324.18
GRAUP 022 177A7444 18 16£!10400 19

L\3 GROUP 023 2.1 7 P A R: * '1 18 20,1341 5 18
1 GR,Up 024 27302c65 18 2SKI5O38 10

<32

-3 GROUP 025  , 34510479 18 32,04573 18
GROUP 624 411 109 n 5 3 18 42,0522a 18
GROUP 027 57349157 18 55099669 '18
GROUP 028 76102rl° 18 7,4-4623£1 1 p

GROUP 020 10414014 19 11"·, 3 1 1 4    1 0

GRAP 030 14·759410 19 15„r6307 10
GROUP ' ' ' 031 23408711 19  25r9300- 10

„GRollp 032 4400240, 19 ·52-'7Aang 10

FISSTON.NEUTRON PROOLICTIn:'  FOOM rACH AROIIP

. .    REG.TOM   001   RE'i1ON' ..0.0.9

GROUP 001 99491350 13 oonnooon On
GROUP 002 2501119' 14 0(,r,-'0000 On
GROUP 003 - -·.  ·; 5 1 4 3 0 1 Li r     1 4       00 nnoon·- or,

G'Rr·UP   uou: ...:571 05090- 14  non-tooon·-00'
GR UP 005  .:· #Sans/10 '14.  cormooon' 07
GRAp (:OA R.244107 14 oon,nooon 00
.GROUP 007 277aon12 14 Oonnoono or
GRrl;P OOP 25323340 14. 00880000 Or•
GROUP .000  * ' 205253.20  15   .00740000.08
G.ROUD   010' '  '123:>8065 15  Or)800;10,7 OB
GRr.UP   .·    0 1 1. 317 .049.3 15 ·0(,n80000 OF
GRAUP 012 40467-'54 15 Ononooon 00
GROUP 013 39419e2,1 15 0,10·10080 or
GROUP Ola 32737077 15 007.oonn  00

.



TAB LE II-28D
(page 8)

GRrUP'   015 - -55·7992'1 15 01nnooon On
GROUP O.l A .2782411, 15 008.Ooon 00
GRCUP 017 . .311/1229u 15 Onnt-,0000 On
GROUP Cl 8 26376590 15 0,1410,100 00
GROUP 019 37501,95 15 01r·100no  on
GRAUP C20 12356125 16 0onn000O 00
GROUP  ·  021  - - 28262059  13   06040000 or
GROUP 022 1 4520 1.479   1 5     078,10900  Or

.GR UP . 023-- .-4721'33211 15  Oon·10000 On.
-GROUP .024 53.38 1449 15 Oor,nnono  on
GRTUP 025 63215.491 15 000,00nn or
GROUP 026 64 2 1 Re,70 1 5 01,noonn On

--GRAUP'i..--027 t'*  81713957 15   00710000 or
GRRUP .028.  .13047024 16  090. .0000 01-1
GROUP'    020 ·   ' 18708932  16   On-,1000,7 00
GRouP 030 294':9604 16  0:-'ln10,10, .OF
GROUP 031 61938055 16 0:'n40007 Or
GRAUP 032 506+1 010 17 07/&0000 07

TOTAL FISSION NEUTRON' 90tl' CE

f -'.REGION 001 REr TON       OUP
..

, f.<4. .1 11:756P6 q'51  17   000.-,00,10 .00

LD

  TOTAl. REMOVAL DUE't«:LFAKAGE
1 .

3-..#·1     ' i:'- --616,41i:....    'I ,·.   .    · 
REGION  001  RECTON  002

-19814470 15 277r9509 15
).S-VLLM:5-,.    ,     .  - - : ....

..· · ' -,.     "·,1-" i.'k.·7     ':'/..4:1: f.-'t.      .......:

... '3  ... .....:....IG.  .'..:1....9.3--.. 5.......    . I .. '

ERROP IN THE NEUTRON BALANCE

2»(Otlis.-901'  .   REr-'r O.NG.  002
it   .-: · - ' . . . . . . .               . · . . . . . :..'62520413-01: 12798764.·00........ ./..     -...

a



TABLE II-28E

RESULTS OF THE BURNUP-CALCULATION PROBLEM

-I  .          '  : - .      ..    9.

kEy TO THE LTSTING OF TSOTOPES

ORDER OF I<OTOr= NAME.
APPEARANTE -CODED-

ISOTOPE 1 .1'a::*S, *9 .   O  1

ISOTOFE I r 02
ISOTOPE 3 r 09
I SOTOPE    n         r 30
ISOTOPE 5 r.4 / . - .

CONCENTRATIONS OF THE ISOTOP.ES
\

RESTON 301 MECTON 002

ISOTOPE 001 00000000 00· Onr,nonon on ,
ISOTOPE.002 00000non 00  onr.Onnn Or'I
ISATOPE 003 334600n-01 33460000·10,1

L\D T SATOPE 008 66919996-01 66919998-01
1 ISOTOPE 005 17714971-03 Oornoonn ·07
02
(D



TABLE II-28F

RESULTS OF XENON-SAMARIUM-ADDITION PROBLEM

TIME 'AFTER  SHUTDOWN:-·.00000000,BO

XENON CONCENTRATIeNS

REGION U 01. RETION OOP

31443241-08  00hn6000 00

-

SAMARIUM CONCENTRATIONC

REGION 001 REGION 002

21040297-06.  00000000  00

L\D

-4
0



.
TABLE II-28G

FLUX-WEIGHTED RESULTS OF THE NUCLEAR-CONSTANTS-CALCULATION PROBLEM

DIFFIISION COEFFICIENTS, OSUB I,K

REGION 101 REGION 002

GROUP 001 52907301 01 53733346 01
GROtjP 00' 40311533 01  41745134 01
GROUP 00' 319u 0714 01  32208320 01
GROUP 004 30258454 01 ·3067025A 01
GROUp 005 20541539 01 20673699 01
GRRUp 006    17929496 01 18049595 01
GROUP 007 81596395 00 81958729 00
GROUP 009 10521357 01 10558049 01
GR4Up· 000 73209224 00  73161828 00
GROUP 014 58872938 00 59224532 00
GROUP Oll 56737168 00 5741821 n 00
GROUP ·· · 012 - .56168543 00 57274130 00
GROUP 013    55862249 00  57240177 00
GROUP 014 54357363 00 57231539 00
GROUP -019 - 55211043 00 56851131 00
GROUP 014 55603681 00 563 u 0840 00
GROijp 017 54566712 00 56193648 00
GROUP 019 54031201 00 .55340941 00
GROLIP 019 52506946 00 54241016 00

LD GROUP 021 49487681 00  52807025 00
1 GRMP 02/ 48503605 00 519,5455 00

-:1 GROUP 023 48323030 00 51546187 00F
GRmup 02r 4691831A 00 50003374 00
GROUP 02u . 45426611 00 48611340 00
GROUP 029    40167168 00  4752361u 00
GROLJP 024 43350000 00  4638471 T 00
GROUP 027 41583880 00 4487982 R 00
GRoljp 029 39583078 00 43498155 00
GROt jp 020 37855959 00 41929816 00
GROUP 035  ..36110785 00 40177875 00
GROUP 031   ' , 33717041 00   37504954.00
GROUP 032 32330579 00. 36586309 00

REMOVAL CROSS SECTIONS, TgUB I,K

REGTON 701 REGION 002

GROUP 001 96059799-01 94839842-01
GRnLIP 002 11715068 00 11403913 00
GROUP 00, 14427080 00 14339428 00
GROUP , 00# 18174821 00 18007242 On
GROUP 009 24205079 00 24209846 CO
GROUP 00. 30478910 00 30358667 00
GROUP 007 40888079 00 40890664 00
GROup 008 50054140 00 50448:84 00



TABLE II-28G
(page.2)

GROUP .000 34991745 00 35175787 00
GROUP 010. 31613232 00  31751925 00
GROUP 011 73559759 00  73429201 00
GROCIP 012 80186225 00 79433569 00
GROUP 019 96106368 00 9513524200
GRAIP ,· 014 .11941487 01 1167000; 01
GROUP 019 98550691,00· 97161551 00
GROUP 014    79361623 00. 79076199 00

-GROUP   --017 11756831 01  11608545 01
GROUP 019 11839191 01 11722815 01
GROUP 010 11934073 01 11766478 01
GROUP- *028..., 10936223 01 10551761 01

' GROUP
,

021 15502768.01 15066096 01
GROUP·„ 023" ,- 13412036 01 ·13009899 01

"GROUP-    023'- '  13403403  01-   12089558  01--
GRnUP 024 13305235 01 12855047 01
GRAUP 029 12992678 01  12490004 01

.·· GROlp<- 026 ·--:- 12434466,01 11962716 01
-·GROUP " .0272" 11844035 01 11289295 01

GROUP        028 - 11021009 01 1029847u 01
- GROUP 6 020,·' 9766892&1 00" 89491189 '00·+
GROUP 034 80263097 00  7136914 i 00
GRAP 031 58068861 00 50315402 00
GROUP-:-·- 033 - 13802864 00 . 20922870-01

LV FISSION SPECTRUM. XSUB I

SI                 I.-REGION#  001  'REGION:  002

GRAUP   001  ''-   62605977-08' ''000OOOOR  00
GROllp 00' 45604007-07 000O000A 00
GROLJP 00, tu522948-06 OM000000 00
GROUP    · 00,1 26304426.06-·00000000 00
GRMlp' -·- 009 33811880.06  00000000 00'
GRMUP' - 004 35448663.06"    COO00000  00
GROUP 00' 32921750.06'  00000000 00
GROl IP 00Q 28407871.06 00000000 00
GROUP 000 18671448-06 00000000 00
GROUP· 010- 17807905-07     00000000  0).'
GROUP   . 011 0000000) 00' · GOOMOooe  00. ·
GRnupt. 01' 00000000 00 · 000000061 00':
GROUP olv 00040000 00 000('100On' 00
GROUP Olu 00000000 00 00000008 00
GROUP 01< 00000000 00 00000000 00

-- GROUP'*-016...   - 06000000  00,4  Onor'10000: 00.
GROUP ,"· 017 · 00000000  00   000(,0000  00·
GROUP  ·  „ 0 1 0 00000000   00 ·    000150000   00
GRAUP 010 00000000 00 00080000 00
GROUP 025 000n0000 00 00080000 00
GROljP 021 000n00O0 00 COODOOOA 00
GROUP 02'- 00000000 00 00000000  00'
GR')tjp 023 00000000 00 COOMOO00 00
GRAUP 02a 00000000 00  CA00000O 00
GR# ip 025 000nooon 00 00000000 00
GRCIJP -024 00000000 00 0000000A 00
GRA! Jp 027 00000000 00 0000000© 00
Lamip 02 q. 00000000 · 00 -  0004000a  00

1                -



I-.ilil

TAB LE   II-2 8G
(page.3)

  GROUP -   -020 00000000 -00 - 00000009  00
GRRup 034 00000000 00  00080000 00
GRMP    · 031 00000000  00 · 000n0000  00
GROUP' 035 00000000 00 00000006 00

-  ·····.-,.··  ·   •r-· I   . ·  - ..r  -··  I. ·.- .·.. -• : ....=:9....„,

TRANSFER C6EPFICTENTS,-TSUB T,J,K
• •  ...• '.- .34  - · .-*.. '.P•.4 ./4..»,i.L... ·, -,.2.•.-1

REGTON 00 t                                                       ·'

3..;  .:.3.<:.  f t..'7:E FROF..GP...46«FR667 GP '002· 'PWOM  60- 0%3 <FF'6M  Gp  664" FRo-  GP': 006.YRO•;  GP  004:-FROM GP 007.-FROM  GP  008

TO GRP. 004 52652289.01 6279688<-01 10226637 01
:TO GRP.-00541.53731561-01,..6293546:.01  828372 13.01.- 12957356 00 ....
:70.,GRP.<006  14 53272638-01  ·6297127,-01   828602r,7-01  '10749638 00    18196524 00'-
TO,''GRP.  007'·8(6.· 52022453-01'.. 62913630-01   829232,1-01    10747008 00·  141'2554 00..217,7963 00
;TO  GRP.-009:...:e, 50671371-01    62A21999-01 -  85764497-01  . 10742819  00    141 91 19 00    18444546·00 '  30667773 '00
TO GRP. 000 48845884-01 626743ts-01 87569727-01 10736003 00 14143594 On 1841,93nt 00 25828015 MO 32508290 00
TO GRP. 014 47438957-01 62551644-Al 825910u5.01 10730408 00  141S8987 00 18445193 00 23825475 00 31107319 00
TO.·GRP•.,Ottp.:.47360525-01 . 62544410-01   82586411-01    107301A9  00   14198716  00   1A444052 00   23825484 00 31107231  00
TO: GRP.  012  3. 47356844-01   625/14082.01   82586195-01  -10730193 00   141*8703 Or,   18444941 Or 23825475  80   31107228 00
TO GRP. 013 --'.47355998-01-  6254400,-01   87586144-01   10730190 00   14198700 On   18444938 Or,   23825tt73 MO 31107226 00-
70' ARP.·' 014 ., --47355781-01 62543980-01 82586132-01 107301 u 9 00  · 14 148699 00   1 A41149 37 00 · 2 '5 82 5&7 3 .00 . 31107227 00
TO GRP. 015 47355694-01 62543972-01 82586117.01 10730148 00 14158699 00. 18444937 On 23825972 HO 31107227 00

M     TO GRP. 016 47355624-01 6254396•-01 82596112-01 10730148 00 14198699 On 18444037 00 21825472 00 31107226 00
1 -TO GRP..,017 .:f 47355579-01. 6254396,-01. 875861,9-01 10730148 00...14198698 00   18444037 On   23825#72  00 .31107227 00

3         iTO. GRP.- 019 1 31 47355580-01.    62543964-01    82586120.Ot .   107301118 00 14198698  00    1AO':4037  00   '23825473 M 3 t 107227''00
-TO  GRP.  019 ''  5 47355573.01,·. 625a3964.01    82586119..01    10730148  00. . 14198698  00    1 AL*44937 00 23825472 BO 31.107226 00
TO GRP.« 02,1.'.:-4 47355573-01 · 6254'396m.(11   82586120-011· 10730148 00 14148699 00 184,1£1037 On 236/5472 no 31107226  00
TO GRP. 021 47355570-01 62543950-01 825861,9-01 10730148 00 141c8698 00 la444937 04 23825u72 rn 31107225 00
TO GRP. 021 47355570-01  62543950-01 825861,8.01 107301 u 8 00 14198698 On  l A444037 On 23825(172 MO 31107225 00

.TO  GRP.  0231·t.1  47355569.01-,-  62543965-013  82586120-01 1.10730148  00.. 14198698  00.   184'.14937  00 23825472..no 31107226  00..
40  GRP.,0211 74.47355574.01': 62543964-01-J.825861,9-01.5 10730148  00  114148698  00  -18444937  On   23825472  00·.31107226 00
.,TO, GRP•  029 6" 47355573-01*625439641:101. 82586120.01 ,·10730148  00 <' 14198699  00..1 A4914437  On    23825872. 00    31107226  00
TO:GRP. '0243 :ES 47355568-01 -'62543962-01"-82.586118-01'··  10730148  00  ,  141• 8698  00    18444937·On    2,825£172·00- '711107226' 00
TO GAP. 027 47355565-01'  62543962-01  825861,9-01  10730148 00  141f8698 00  1 Aunu037 00- 23825472 00  91107226 00
TO GRP. 02* 47355568-01 62543963-01 82586118-01 10730148 00  14198698 00 18444037 On 23825472 08 31107225 00
:TO GRP• 020 ·:T+Ul'.47355563-01 .... 62543961-01·. 825861,8-01,.10730148  00--.14198698  00.  18444937  On    23825472.80..«31107226  00„.,„.,

'MO. GRP:'  031'· R<, 4735556A-012'62543960-01:.' 825861,8-01  1 10730148.00 .3,14158698  00. i  l A444937  OR» 23825Lt72  004 .:31 107226  00
TO'GRP•30316,f,3-:47355572.01' 2'62543964-01&-8,5861,8-01 610730148·'00"14158698 00,:184114937 00:; 23825472 rto:*31107227 00
TO' GAP'. 03, .......'47355568601*'62543965-01 1482586120-0 12.710730148' Oa 1  14198698 -00  ·r18444937   00'0  29825472* 806331 107226   00 1

FROM GP 009 '.FROM GP 010   FROM GP 011   FROM GP 012'-FROM GP 013   FROM. GP 014   FROM eP 015'  FROM GP 01691·-RV·.vy'*.*.Am..... MvE<...9..

I.mo:.:B: :':.: :;8,5 I:t:6=3:=:=:It::52,;&,Ria: :6.,4  -'>i:,·,3 26,6.:,·: idi, ,-·,S'402ti;%.: 3,2-bit·*20: Ctif e,. .*11£4214Ii :t.'.
TO GAP. 019 64925492 01 59937943 01 22204547 01 18467912 01 . . .

TO GRP. 014 64925493 01  59937943 01  22204546 01  18280000 01  11805873 01 -
I- TO · GR P .-0 19 37.- · 6 4 9 2 549 2 :,012 1 599 '3794 9, · 0 1   2  2 2 2 04 54 6 - 01 sp 18 2 8 010 1   0 1, ..,1 1 5 9 09 4 2   0 1..: 5860 22 8 8 . 00,- , .....+.. *.........S:,r.IIitrs/..     9,,-:
TO  GRP. ·.,011'1' f:.1',64925492: 01.i',·;500.37941; .:01..22204447 ·. 01.,-:.'182800(10  01:;1.115'0942.012,558H7762  00 -5 11997059 - 01:. 1191)7'»' 1,7

':TO''GRP.'017'·" 4- 64925492   01'"·59937941.Otti 22204547.  01':, 182800r,15019,,11590942   01·   55897764   00'*<118181052013::t8776941  011-2 76 -GRP.  '01 0 321.4 64925492 -01.... 59937946   r, 1." 22204547'01 .... 1 8 2 8 00 0 1, 0 1 ' 0 1 1 5 ' 0 0 4 2  0 1 S. 5 5 8 0 7 7 6 4 ' 08  -8 1 1 8 1 8,0 5 .,0 1 DS 1 8 4 6 5 09 0  0 1

TO GRP. 010 64925493 01 59937943 01 22204447 01 182800nl 01 115'0942 01 55897763 00 ·11818105 01 18465091 01
TO Gp P. 024 64925491.01 '5993794n 01  22204fa7 01  18280001 01  115'0942 01  558*7763 On  11818105 01  10465091 01

ff':1 ':, 2  .  .:t,Ki , 4  -2, f,O,1&1  , - .73< , 9,* %  2.:sO<   < :,3   ;C.,0,1  :f, 8  .  <, -   t»tT,3tt  t4,31 :IZ9·».t'.'i:St.:b„  1·t:552':'.- -' -=C,44. 2.':.   .4  .1. - .2: ......Fiei·,--*..:r ,,t,-E ...1        -.Lis.2.*»'-t. 7tl·:f."'4-tef"W.:3 -"1-·.25':,.:.R.. 2.-•t"'.. .:+·. ....™ e..
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TO GRP. 02' 64925492 01 59937944 01 22204546 01  18280080 01  115,0942 01  55887764 00  11818185 01  1846=091 01
TO GRP• 023 64925492 01 59937949 01 22204K47 01 18280001 01 115'0942 01 55897763 On 11818105 01 10469091 01
TO GRP. 024 64925491 01 59917941 01 22204'117 01 182800nl 01 115'0942 01 55897764 08 11818105 01 18465091 01
TO GRP. 02f 64925492 01 599T7941 01 222045u7 01 182800nl 01 115'0042 01 55807763 On 11818105 31 lA469091 01
TO GRP. 024 64925492 01 599,7941 01 20204547 01 182800Al 01 115'0042 01 558,77+3 On 11816105 Fl 19465091 01
TO ARP• 027 64925492 01 59937949 01 22204647 01 1812800nl 01 115,0942 01 55847765 00 11818tn5 r1 la465091 01
TO GRP. 024 6u925492 01 59937941 01. 22204547 01 18280701 01 11530043 01 55827763 00 11818105 ri 1A465091 01
TO ARP• 020 64975492 01 59037948 01 27204547 01 18280011 01 115,0942 01 55817764 00 11818105 01; 1846=091 01
TO GRP. 034 64925492 01 59937947 01 2,204947 01 18280001 01 115'0042 01 55807762 00 11818,05 01 ,8469090 01
TO GRP. 031 6u925492 01 59OF794, Al 2P2044,17 01 1828Otnl 01 115'0943 01 55807763 04 11818105 91 1¤40=091 01
TO GRP. 03' 64925493 01 5943794u 01 22204547 01 18280001 01 115'0043 01 55847764 On 11818,05 71 18469090 01

FROM GP 017 FROM GP 018 FOOM GP 019 FROM Ge 020 FROv  GP 021 FROM GP 022 FROM GP 023 FROM GP 024

TO'GRP. 019 61533330 00
TO GRP. 010 57040088 00 62766058 00
TO GRP• 028 57040089 00 58358232 00 67975337 On
TO GAP. 021 570u 0069 00 58358233 00 50747459 01 10567372 01

..TO GRP• 02' 57040089 00 5835823, 00 50747498 01 1081 u252 01 28041960-02
TO GRP• 023 57040089 00 58358239 00 50747459 07 93787644 00 22398210-02 39499547 On
TO GRP. 02a 57040088 00 5835823, 00 50747440 04 93510632 00 20418490.02 317,7712 On 4n 5642190 00
TO GRP. 025 57040088 00  58358233 no  50747499 An  93510611 00  20428491-02  3134nt 33 0M  32728r23 CO  U172u527 00
TO ARP. R24 57040089 00 58358232 00 50747498 08 93510611 00 204'8492-02 31340,32 00 3,398314 no 3Y793169 00
TO GRP. 027 57040089 00 58358233 00 50747259.01 93510631 00 204181192.02 31360132 On 32358'15 00 39420848 00
TO GRP• 029 5704008a 00 58358231 00 50747a4O 01 93510631 00 204'8U91.02 313601 32 08 32358314 00 31420848 00
TO GAP. 020 57040089 00 58358231 00 50747a58 01 93510699 00 204'8490-02 31350132 On 32358315 TO '9429848 no
TO GRP. 034 57040089 00 59358239 00 50747498 01 935106rl 00 204'8091-02 31340131 on 31398315 88 rr429848 00
TO GRP. 031 57040088 00 58358235 no 50747440 Al 93510412 00 204'8491-02 31340132 00 32358314 00 3v429848 00

t;0   TO GRP. r,3' 57040080 00 5835823# 00 507474Ao 07 935106Tl 00 206'8490.02 31360132 00 37356314 BO 33429848 00

2
'

FROM GP 025 FROM GP 026 FOOM BP 027 FROM Gp 028 FROv GP 029 FROM gp 030 FROM GP 031

TO GRP• 024 42627451 00
TO GRP. 027 34670502 00 43675125 00
TO GRP. 029 34378410 00 35680777 00 49072*12 01
TO GRP• 020 34308410 00 35314837 00 34917154 01 46454085 00
TO GRP. 034 34388410 00 35314837 .00  365429Aa On 38238563 00 48229989 00
TO ORP. 031 34388411 00 35314837 00 36542093 on 37863410 00 398r3804 On 50430862 On
TO ARP. 03' 34308410 00 35314836 00 36542993 04 378634n 8 00 39497823 00 410-9673 On 55358n53 00

REGION 00'

FPOM GP 001  FROM GP 002  FOOM AP 003  GROM GP 004  FROu GP 005· FROM GP 00   FROM OP 077  FROM GP 008

TO GRP. OOP 60236036-01
TO GRP. 009 49787757-01 78604789-01
TO GRP. 004 52156185-01 61146441-01 10192u19 00
TO GRP. 005 53159927-01 6114644,-01 83335A46-01 12841628 00
TO GRP. 004 52627973-01 61146440-01 89335A47-01 10664400 00 18149560 00
TO GRP. 007 51391103-01 6114644:-01 82335Pu5-0 1 10664400 00 141*3243 00 21692900 00
TO GRP. OOR 50003745-01 61146441-01 82335846-01 10664400 00 141*3243 00 18396Ae 3 On 3n674 C90 no

TO GRP• 004 48209781-01 61146441-01 823358a5-0 1 10664400 00 14193243 00 18306n94 On 2T855r40 ro 92788306 00

TO GRP. 018 468T6981-01 61146430-01 87335Pa5-01 10664410 00 tul'3243 On 1 A306,·,04 On 23855341 an 31377923 no

TO GRP. 011 46760880-01 61146430-01 8.335PUS-01 1066u410 00 141*3243 On 18306083 On 23855341 rn 3137-'823 00

TO GRP. 01, 46757306-01 611U643P-01 82335P45-01 10664480 00 141r3243 00 183060A4 00 21855141 00 31377324 80

TO APP. Olf 46756481-01 61146430-01 81335PU5-01 10664400 00 141'3243 00 19346nn3 Or' 2I855,41 BO 3,377923 no

70 GRP. Aln 46796281-01 61146440-01 80335845-01 10664470 00 141,3243 00  i A 396803 0(1 2,855'140 "0  31377823 00
TO GRP. Ole 46756192-01 61146430-01 893359/:5.01 106644no 00 141'3243 00 183060r,3 00 21855940 88 31377823 no

ill'.

0,4 46796116.01 61146438-01  02335P4S.01  10664400 00  141Y3243 On  18346nn3 On. 2,855,40 rn  31377822 00
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TO GRP• 017 46756084-01  6114643R.01. 823358US-01 10664400. 00  14193243 00  18306rt04 00  23855Y41 00- 31377824 00
TO GAP. 011 46786080-01 61146430-01 82335845-01 10664400 00 141*3243 On 18396n03 On 23855941 na 31377823 00
TO GRP. 010 46756072.01  61146430401 92335All5-81 10664400 00 14173243 On 18306003 on 21855341 an 31377822 00
To app. 021 46756069.01  61146430-01 87335845-01 10664400 00 141T3743 00 18306804 On  21855341 MO 31377822 00
TO GRP. 021 46796065-01 61146439-01 82335845-01 10664470 00 141v3243 On 18306004 On 2v855941 00 31377821 00

;TO GRP. A27 46756068.01 61146439-01 32335845-01 10664400 00 14133243 On 1830€n04 On 23855941 00 31377821 80
TO GRP. 029 -46756070-01 61146430-01 823358a5-01 10664400 00 14193243 00 1 A306803 On  23855341 00  31377822 00

' TO    GRP. 020 46756069-01 61146430-01 82335845-01·  10664400 00 141*3243 00 18306803 00 29855941 00 31377823 00
70 GAP. 02f. 46756064-01 6114644,-01 82335845-01 10664400 00 141'3243 00 18306803 On 21855940 An 31377822 00
TO GRP. n24 46756071-01 61146439-01 82335245-01 10664400 00 141V3243 00 18306n04 00 23855341 00 31377823 00'
TO GRP. 027 46796068-01 61146439-01 82335845-01 10664480 00 14193242 On 18306884 00 21855,41 00 v1377823 00
TO GRP. 024 46756067-01 61146439-01 82335A45.01 10664440 00 141r3243 00 l A396n04 00 29855941 00 31377821 00
TO ARP• 025 46756061-01 61146430-01 81335Ru5-01 106644n0 00 141f3243 00 18356nM4 On 23855140 00 *1377823 00
70 GRP. 034 46756071-01 61146434-01 82335845-01 10664400 00 14193243 00 18396n04 00 2f855341. On 91377823 00
TO GRP. 031 46796068-01 · 61146439-01 823,5845-Ot 10664480 00  .141,3243 00 18346804 On 23855341 no .31377822 00
TO  GRP. 039 46756066-01  61146440-01  82335846-01  10664480 00 - 141,3243 On  l A306n04 00  23855340 00  31377823 00

FROM  GP  009.   FROM  GP  010   FROM  GP.011    FROM  GP  012   FROM  GP  013   FROM  AP  014    FROM.GP"0-15    FOOM  GP  016

TO·GRP. 010 67159592 01
TO GRP. Ott - 67106277 01 60572267 01
TO GRP. 01' 67106277 01 60515826 01 22438395 al
TO GRP. 011 67106276 01 60515826 01 22300874 01 18513154 01
TO GRP. Ola· 67106276 01  60515826 01 22300873 01 18324974 01 .11918208 01
;TO GRP. 019 67106276 01 60515827 01 22300A73 01 18324975 01 ·115'13070 01 586 t7559 00
TO GRP. 016 67106276 01  60525821 01  22300874 01  18324974 01 ·115'13r 70 01  SC,996383 On  12008615 01
TO GRP. 017 671r6277 01 60515826 01  22300874 01 18324975 01 11 54 3 n70 01 55986983 On 11828824 Mt  18816291 01
TO GRP• 018 67106276 01 6051582-7 01 22300874 Ot 18324975 01 11543070 01 55986583 on 11828824 #1 18504138 01
TO GRP. 010 67106276 01 6051582A 01 27300874 01 18324974 01 11543470 01 55986T82.00 11828824 Al 1850u137 01

N   ,TO ARP. 024   67106276 01  60515827.el  22300874 01  18324974 01  115'13-70 01  55946383 00  11828824 81  1950£1137 01
-    TO GAP. 021 67106277 01 60515826 01  22300A74 01 18324974 01 115'u3870'01  55946382 00  11828024 et · 18504137 01
C.n    TO GRP. 020 67106276 01 60515829 01 22300874 01 18324975 01 115'13 170 01 559 6384 00 11828424 71 18500137 01

TB GRP. 02' 671n6277 01  60515827 01  22300874 01  18324974 01  11543M70 01  55946T82 04  11828024 Mt  395011137 01
TO GRP• 024 671n6277 01 6a515826 01 22300A,4 01 18324974 01 11543870 01 59046583 00 11828024 71 19504137 01
TO GRP. A2< 67186277 01 605/5826 01 22300874 01 18324974 01 115 u 3870 01 559,6383 On 11828824 Mt 19504137 01
TO ARP. 024 67106277 01 60515826 01  22300874 01 18324974 01 11543870 01  55986181 On  11826924 01  12504137 01
TO GRP• 027 671n6275 01  6n52582A 01  22300074 01 18324974 01 11543870 01  55976384 08 11828424 01 18504138 01
TO GRP. 02A 67186277 01  60515826 01  22300874 01 18324974 01 115113n70 01 559&6383 On 11828024 01 18500137 01
TO GAP. 024 67106276 01 60515827 01 22300874 01  18324975 01 11543870 01 55946383 01-1.11828924 wl 38504137 01
TO GRP. 034 67106275 01 60515826 01 21300874 01 18324975 01 1154 31' 70 01 55946,81 08 11828=24 01 19504137 01
TO GRP• 031 671n6277 01 6051582h 01 22300873 01 18324975 01 115'13070 01 55946383 On 11828824 Rl 1 950 U 137 01
TO GAP. 031 67106277 01 60515624 01  223008,4 01  18324974 01 . 115u3070 01  55946383 00 11828824 01 18504137 01

..

FROM GP 017   FROM GP 018   FROM .00 019   FROM Ge 020   FROM GP 021   FROM OP 022   FROM #P 023   CROM GP 024
TO GRP. 018 61541674 00
TO ARP. Old 57052947 00 62782687 00
TO GRP. 028 57052945 '00 5837899A 00 63019907 00
TO GRP. 021 57052946 00 58378990 00  50793849 01 10557273 01
TO GRP. 027 57052946 00 58378989 00 597938A8 00 10825504 01 27814842-02
TO GRP. 029 57052946 00 58378989 00 507938A7  01   93894210  00 223('8186-02 39403441 00
Td GRP. 024 57052946 00 58378989 00 507938A7 09 93616905 00 204'8070-02 317,2622 00 48559A64 00
TO ARP. 029 57052946 00 58378996 00 597938A7 08 936169n4 00 204'8471.02 313Aug89 On 37724671 Mn 41722120 00
TO GRP• 026 57052946 00 58378991 00 50793SA7 00 93616945 00 20418071-02  31364987 00 32364604 FO 3v801328 00
TO GAP. 027 57052946 00 58378990  00  .59793048  01    93616905  00  .204'8471-02   31364989  Or,    3,364*(14 no 33437925 00
To GRP• 020 57052946 00 5837899M 00 59793846 00 93616904 00 204'8a70.02 31364988 00 37364603 00 39437924 00
TO GRP. 020 57052947 00 58378998 00 507938A7 On 936169n4 00 20458469.02  31344988 00 32364Aou na 31437924 00
TO GRP• 034 57052947  00     58378989  00     52793848  on    93616904  00    204'8470-02    31364900 08 32364604  no     3'1437925  00

TO GRP. 031 57052946 00 5837899A 00 50793048 00 93616904 00 204'8470-02 31344088 00 32364603 00 31437924 00
TO GRP•·032 57052946 00 58378998 00 59793A47 00 93616905 00 20458470.02 31364988 00 32364&03 no  33437924 00
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FROM  GP   025     FROM  GP- 026     FROM  AP  027     FROM  GP  028     FROU  GP  029     FROM  GP  030     FROM   GP  031

TO GRP. 024 42624211 00
TO GRP• 027 34678094 00 43676144 00
TO GRP. 028 34315931 00 35691972 00 45086163 00
TO GRP. 020    34315931 00 35325925 00 36938926 01 46478077 00
TO GRP. 038 34315931 00  35325925 00  3A564448 00 38269138 00 48277616 00
TO GRP. 031 34315932 00  3532592a 00  3A,64598 01  37893708 00  39804707 On  50571471 On
TO GRP• 037 34315931 00 35325925 00 36564540 Al 37893705 00 394' 8299 00 4P099216 00 59067000 00

FISSTON NEUTRON PRODUCTION CROSS SECTTON, FS„8 I,K

REGTON 001' REGION 002

GROUP 001 37631738 04 00000000 00
GROUP 00' 15112327 04 00O0000B 00
GROUP 00' 91310695 03 00000000 00
GROUP .004 54591229 03 00000000 00
GRAP 005 30564682 03 00000000 00
GROUP - 004 17076968 03 00000000 00
GRAF 007 11333609 03 00000000 09
GROUP 009 76306457 02 00000000 00
GROUP 000 17911419'03  (0000008 00
GROUP Oln 23659027 02 00000000 00
GRAUP Ott 25328061 01 00000000 00

7       . GROUP  .· 01, 12083026 01 00000000  00
0 GROUP '013 34889465 00  00000000 00
01 GROUP 014    15347232.00  00000000 00

GROUP   015   - 12225534 00  00000000.00
GROUP 014 25836646-01 CA0O000O 00
GROUP 017 13941576.01  000n0000 00
GROUP OlA 77480858-02  00000000 00
GROUP 010 ·75477048-02  00000000 00
GROUP 024 15086481-01  00000000 00
GROUP 021 25094277.04  00000006 00
GROUP 02' 34179338-02 00000000 00
GROUP 02T 29089862.02 00000000 00
GROUP 024 26058337-02  00000000 00
GROUP 029 23837177-02 00000000 00
GROUP 026 17728597-02  00000000 00
GRBUP 027 17257409-02 00070000 00
GRAUP 024 18860017-02 00000000 00
GRMJP 024 17500451-02 00080000 00
GROUP 038 15600066-02 '00000000 On
GROUP 031 15284484-02 COODOCOR 00
GROUP      037 13446748-02 00000000  00

FISSION CROSS- SECTION'  STGMAFSUB  I,K

REGION 001· REGION 002

GROUP 001 108S2674 04 00000000 00

 P  00,   49238140 03 0000000e.00
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GROUP -   , 003  : t- 32269068.03   00000000.00
GROUP -      004.-.        203110891   03     00000000. 00
GRMIP''., OOf·11774498 03  COO00000 00
GROUP 004 67161723 02 00000000 00
GROUP 007 45149416 02 00000000 00
GROIIP..  :009··-....30636399  02.2  00000000  00
GROUR    ·  000.i: ' 72452362  02  '  00000000  00:
GRMUP  018  :96154296 01  00000000 00
GROUP''-011 -'' 10205960 01· 00000000· 00
GROI.IP 01' 49117993 00 OA000000 00
GROUP Oly 14182708 00 00000000 00
GROUP .·014 62387327-01 .00000000 00
GRAP, 019..  149607291-01  00000000 00
GROIJP-- 014 105n2701-01 .COOO000O 00
GROUP '*:- 017 -       56673072.02    00000000  00
GROUP 019 31406283-02 00000006 00
GRAN 014 306M1726.02 00000000 00
GROUP.;.-020.„. 61327160-02  000(1000a 00
GRettlp '  :   02 t: 10200925.04  00000000 00
'GROUP-  . 02, 13804039-02  00040000 00
GROUP---023.- 11825147-02  00000000 00
GROUP 02/1 10592820-02  00000000 00
GRMN 025 96899093.03  00000000 00
GROUP ©24 72067471-03 00000000 00

GROUP. -· 027     70152071-03  00000000 00
.GROUP--2.:028  .i   76066737.03.   00000000  00
GROOp - 0245 '' 71140045-03' 00000000 00
GROUP· 038 63414902-03  00000000 00

LO
1

GROUP 03, 62132051-03 000n000O 00
-4     GROiIe.-„·032... . 54858556.03 . 00000000·00
-1



TABLE II-28H

FLUX-WEIGHTED RESULTS OF THE DIFFUSION-CALCUIATION PROBLEM

TTERATION NUM9ER 5.

K/ 10012824 01

SPACE DISTRIqUTION OF THE TOTAL SOURCE -FISSTON PEUTRONS PER CUBIC CM PEO SECOND

MESH PT 000  MESH PT 001  MESH PT 002  MESH Pr 003  MESW PT 004  MESH PT 009  MESH PT 006  •ESH PT 007

REGION 001 ' 61911407 13 61816791 13  61722202 11 61567504 13 61390213 13 61070498 13 6n728823 13 6A325809 13

MESH PT 008  MESH PT 009  MESH pr oln. MESH Pr 011  MESH-PT 012  MESH PT 013  MESH PT 014  MESH PT 015

REGION . 001 59862185 13  59338799 13  54756682 13  58116672 13  574,0213 13  56688977 11  39863,71 13  99005990 13

MESH PT 016 MESH PT 017 MESH PT 018 MESH PT 019 MESW PT 020 MESH PT 021 MFSH MT 0,2 MPSH PT 023

REGION 001 54098640 13 53143384 13 52142t05 11 51099379 13 50016759 13 4 A808682 13 477U 9908 13 04575276 13

W                                                                                                                                                                       '

1                  MESH PT 024 MESH PT 025 MESH mr 024 MESH PT 027 MESW PT 028 MFSH PT 029 MESH PT 030 ueSH PT 031
00                                                                                                                                                                                                                                                                                                                                                                                                                       -

REGION Oot 45381922 13- 44177569 13  42971815.13. 41776597 13  40646255 13  39478865 13  3A416<99 13  37447028 13

MESH PT 132 MESH PT 033 MESH   07 034 MESH PT 035 MES4 PT 036 MESH PT 037 MESH -7 038 MESH PT 039

REGION 001 36604438 13 35931539 13 35481999 13 353211j8 13 35533227 13 3A211791 13 37516936 13 10580496 13

MESH PT 040

REGION 001 42616041 13

-

MESH PT. 040  MESH PT 041 MESH PT 04' MESH PT 043 MES4 PT O#a MESH PT 045 MESH PT Ou6 -ESH PT 047

REGION 00' 00000000 00 00040000 00 onooonno On .0000000 00 00O10n00 On  00070004 On Onooor'oo no r0000000 00

MESH PT 048   MESH  PT  049   MESH  PY .050   MESH PT  051-.MESM PT  052   MESH PT  053   MESH 07 054 PESH PT 055

REGION -00' 00000000 00  00000000 00  O00OOAno 01  00000000 00  00040700 on  ononooon 00  04000800 ro  onOOOOOO 00

MESH PT 056 MESH PT 057 MESH PT 058 MESH PT 059 MESH PT 060 MESH PT 061 MESH PT 062 MESH PT 063

.

1                                                                                          lillillill
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REGION 00' 00000000 00 00000000-00 onOOOO00 00 n0000000 00 00040( 00 08 OA0n0n00 Of' 08000,00 Me nr,000000 00

MESH PT 064 MESH PT 065 MF SH   PT. 066 MESH PT 067 MESH PT 068 MESU PT 060 MESH PT 078 ,/SH PT 071

REGION 00, 00000000 00 00000000 00  00000rno 00  no000000 00 0000,oboo on 800408,0 on  08000-00 Fo  3000"000 00

MESH PT 072  MESH PT 073 ME SH   Pr 074 MESH PT 075  MESU PT 076 MESw PT 077 MESH eT 078 MESH PT 079

REGION 00' 00000000 00 00000000 00 040000no 04 80000000 00 oDD'40800 on orrononon on ·10'000000 r,0 0000,000 no

MESH PT 080

REGION 00' 00000000 00

SPACE AND ENERGY DISTRIBUTION OF THE FLUX- NEUTRONS PER SQUARE CM PER SEr PER UNTT ENeRGY

MESH PT 000 MESH PT 001 MESH PT 002 MESH PT 003 MESW PT 004 MESH PT 005 M€SH •T 006 NESH PT 007

GRtUP 001 20438627 06 20408443 06  28'78700 04 20328932 06 20249638 06  2n170u54 0*  20061<40 86 19933104 06
GROUP 00' 15510839 07 15487477 07 ts464,47 07 154259,5 07 15372298 07 153432el 07 15218644 1 ,7 lf119507 07
GRe'llip 00, 51113570 07 51036244 07 Sn959All 07 50832518 07 SC6<4039 07 Sna.6379 07 58147,24 67 .t'9817995 07
GROUP OOu 95344571 07 95200164.07 9c055091 07 948197uo 07 944•8170 07 940Al,85 07 91540117 97 O,925340 07l\D

1 GRAIP 00f 13761090 08 13740299 08 tv719516 09 13685527 08 136Y7791 08 13576348 09 11501'05 AS tv412803 08
-3 GROUP 004 18516973 08 18488976 08 19461016 07 184152,0 08 18390036 08 182Ap,93 OR 1*167133 ,8 1•047944 08CO GRAIO 00. 22566969 08 22532874 AR 25498A,6 ng 22443957 08 22344775 08 27244n 17 OR 27140.55 78 I,995821 08

GRAI Ip 0On 30020584 08 29995217 08 20929048 nq 29855608 08 297<1532 08 296,7u56 OR 20453905 08 '9260586 08
GRAF 009 655a 5421 08 65446297 08 65347713 09 65185160 08 6ugf7563 08 606*4610 OR 6a 306•06 ,8 *,864814 08
GRM }p 011 13702200 10 13681456 10 19660739 14 13626779 10 13579/22 10 13517778 10 19442947 10 1335u 466 10
GR41 jp 011 11622303 11  11604687 11  1'587702 11  11558274 11  11517818 1,  11445702 11  114n2129 it  11327094 11
GROlip 01, 42645673 11 425q098R 11 425163A4 11 42410542 11 422*2009 11 Upm.0775 11 41837172 11 ut561608 11
GRAI'P 01/ 11659383 12 1164168A 12 1162ur15 12 115950AS 12 115RUU25 12 115,2108 17 11438196 12 1,362805 12
GRAF 014 -  20858674 12 2082700A 12 28795'78 12 20743570 12 20670839 12 2n 517109 12 2n462830 12 24327896 12
GRoup O1 f 3706786u 12 37011562 12 36955929 11 36863216 12 36793902 12 3A547£126 11 36364,51 1, 3412C124 12
GROIJP 014 10055026 13 10039730 13 10024470 1 3 49994509 12 906(13u 7 2 12 99101 U 2 5 1 7 9M639,58 1 2 07987603 12
GROIIP 017 22685770 13  22651261 23  2'616703 ir  22560331 13  22401064 13  2W379012 15  22294931 13  12107230 13
GRotjp 01*  - 339*291.7 13 33011235 13 33859614 11 33775054 13 336<6337 11 335 3U95 11 39316759 13. 3,09*441 13
GRollp Ale 5r577196 13 50500205 13 54423,n5 13 50297395 13 50110080 13 408927PU 11 40614<92 13 0526+366 13
GRA,p 024 82710405 13 82594440 13 874586r9 13 82252548 13 819*3206 13 815006/2 15 81135f37 13 R459'521 13
GRolip 021 11350736 14 1133344* 14 11316177 lu 11287928 14 112'18,72 14 11187037 14 11134K60 14 11060845 14
GRAP 023 13283929 14 132*3691 14 1,243420 14 132103A8 14 13143*80 14 19144n28 la 1'030800 14 1194u616 14
GR lip 02/ 1630011A 14 1627528' la 14250474 14 16209837 14 161S2784 14 160799,8 14 15989580 ta 1*863684 14
Gentip 024 20571030 14 2053968, 14 28508370 14 20457076 14 20325B61 14 202423ul la 2n179455 14 28045386 14
GROI Ip 02< 26617619 14  2657704A 14  24536523 19  26470139 14 26396937 14 2&2<6938 la 26110919 la PC937321 14
GR'1110 424 35525254 14 35471094 14 3R416906 lu 35328374 14 35283051 14 380a3751 lu 30846,15 14 ,a617058 14
GROUP 02- 48472349 14 48398430 ·14 -4"24'08 14 48203448 14 480v3•35 14 47815104 14 47548"49 14 U7232833 14
GR,(Ip 020 69133318 14 69n,7862 14 60922518 14 68749974 14 68547707 14 6Al85778 la 67814645 14 +7360924 14
GRnt Ip 020 10647194 15 10630147 15 146147,8 15 10588133 15 105co/06 15 10542746 1< in4&4024 15 1437u733 15
GRMP 038 18563547 15 1853520 U 15 10506002 15  18460513 15 183a5395 15 la311551 15 18209104 19 1208A216 15
GR,lip 831 39984763 15 39923651 15 39962013 15 39762416 15 396'2216 15 304111437 14 30220<40 15 T•950876 15
GRAF A3' 30562298 16 30513449 16 344687nS 14 303922q3 16 30204=81 16 30146675 14 20977/77 16 2077I808 16

MESH PT 008 MESH PT 009 MESH PT 010 *ESH  PT 0 1 1 MESW OT 012 MESH PT 013 MESH Pr 014 MESH PT 015



TAB LE II-28H
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GROUP 001 19785396 06 19618695 06 19433317 04 19229608 06 19017049 06 187A8751 04 1A512459 96 19239548 06
42 01 10 00. 15085136 07 la876044 07 14732470 07 14574676 07 14442950 07 10217603 07 14018073 r7 tr807417 07
GRrt' m 00. 49439303 07 49011844 07 40536482 07 48013815 07 47445r'66 07 4A891176 07 44173207 07 44472355 07
GRAIP 004 92218192 07 91419974 07 91•15321r5 07 895562qo 07 88604165 07 873a7692 07 86118015 07 A4810022 07
GRMN 00< 13311007 08 1319610A 08 190683/3 09 12927961 08 12775n06 08 126,0027 OA 1'433325 88 "240919 88
GR r) tip 004 17910848 08 17756093 08 17583075 09 17394792 08 17148890 08 16946640 09 lA728439 88 1447u714 08
GRellp 007 21828890 08 21640471 nB 21430018 08 21200615 08 20999089 08 2A679505 00 28389668 88 98081021 08
GRM# 009 29038462 08 28787744 08  28508808 09 28202432 08 27848005 CA 275-8025 04 27123145 ne 74712262 08
GRNN 00, 63399419 08 62891507 08 65242045 09 615721RS 08 60803B54 08 6nOc5950 OR 50212240 08 4=313376 08
GR,ll'p 011 13252793 to 1313800- 10 13010987 11 12869999 10 12717049 10 125e1978 lr' 12374962 In 1'186281 10
GROllp 41l 112a076¤ 11 11143305 11 11034898 11 10915619 11 10705778 11 10605541 11 18495129 11 11334769 it
GRMUP 01, 41244562 11 40886578 11 .4n488214 11 40050 t 06 11 39573155 11  390<7455 ll 3 R 545080 11 37415645 11
GRMN 819 11276058 12 11178104 12 11069/n2 12 10949228 12 1C 818669 12 tb677625 12 18526907 12 14360934 12
GR  1 JP 014 20172640 12 1999731 R 12 l9802217 12 19587646 12 193S,038 12 101m1050 17 lA830<52 12 IR54!636 12
GR,IlJP Olf 35848052 12 3553628/ 12 39189,F2 12 14807714 12 34302r79 12 33942000 12 33461,24 12 .3947165 12
GRt,lp 014 97237839 12 9639108s 12 944486Ro 12 94412079 12 93242847 11 92042605 1' 94753228 1, a935*422 12
GRmip M17 21937951 13 21746765 13 21533073 tr 212999no 13 21044895 13 2n7A91,0 13 28473598 13 21158108 13
GROtip 010 32842991 13 32556541 13 302378,4 13 31897109 13 31545*19 13 31002427 13 )n649u 07 13 34176772 13
GRr,i ip 010 48908638 13 48482010 13 49007,a2 11 47484792 13 469t5614 13 46380S40 1; 45640424 ,3 un936146 13
GROUP 021 79980501 13 79282456 13 795051159 13 776506ao 13 76719376 13 747,2A86 1' 74632422 13 71480063 13
GRA ip 021 10976009 14 10880187 14 tw773<56 14 10656195 14 105'8337 14 103'30106 lu 10241964 14 18083635 14
GROUP 829 12845316 14 12733154 14 15608347 14 12470956 14 123'1305 14 19199568 14 11985071 14 1180n751 14
GRdliP 023 15761813 14 15624156 la 144709,5 14 15302348 14 151'8 72 14 14990159 14 lu707088 ,4 14470748 la
GROUP 024 19801549 14 19717785 14 105243AO 14 19311561 la 19099700 14 18899,77 iu 11560132 111 18273141 14
GRal)P 025 25738218 14  25513321 14 24262978 14 24987595 lu 2u647055 14 24343,46 la 24014059 la 21643489 14
GRMP 024 34351250 14 34051004 14 3T716776 lu 33349062 14 329'18397 14 325/53/9 14 37050,22 14 31554548 14
GRnup 021 468700a6 14  46a60251 14  44004870 14 • 45502178 14  44945302 14  44344217 14  49729745 14 u,052751 14

N GR11/P n2A 66847327 14  66262656 14  6q611703 14 64895741 14 64115012 14 63772833 14 62366734 14 FluOr747 14
do GRrtlip 021 10294982 15 10204895 15 18104 n7 15 99942468 14 98740319 14 97u/10726 la 46Oas 93 14 04557119 14
O GRNm 031 17949078 15 17791903 15 17626036 15 17424404 15 17214612 15 16947849 15 1$744U26 15 14484677 15

GRMIP 031 38659840 15 38320917 15 37943595 15 37528443 15 37075966 15 365c6911 14 3A061919 15 3K501708 15
GROUP 03, 29549854 16 29291450 16 200041,2 16 28686456 16 28345095 16 27974708 i A 21578423 16 2715'950 16

MESH PT 016 MESH PT 017 Me SH PT 019 MESH PT 019 MESW PT 020 MESH PT 021 MESH ST 022 MESH PT 023

GROUP 001 17950520 06 17645909 06 17326269 05 16992186 06 166u4263 06 162°3119 0  159n9990 r6 15523718 06
GR lijp 00, 13583317 07 13347075 07 19099113 07 12839970 07 12549799 07 122.9367 07 1/999 r•147 87 11690317 07
GROUP 00, 447M9868 07 4394706* 07 411259,8 07 42266067 07 41390789 07 4O09neO7 07 30478,22 07 r048'991 07
GRotip oou 83423339 07 81961317 A7 SI426590 07 78821619 07 771'19*64 07 75412571 07 71614884 f7 71756739 07
GRAIJP OOS 120u 5451 08 1183518 n 08 11614uq4 09 11383794 08 11143393 08 10803-13 09 10635426 re In36P641 68
GRN Jp O04 16275917 08 1592252u 08 15625All 09· 15313946 08 14909P 30 08 14653,93 OR lu304590 )8 1'940557 08
GROUP O07 19754143 08 19449652 08 100485n2 OR 18670478 08 19277197 08 17869100 08 17446945 08 17011498 08
GR4up OOq 26277016 08 25818185 08 24336<92 04 24833044 08 243'18a34 06 25763619 OP 23199467 rB 25616823 08
GRAN 005 57360880 08 56396334 08 Ss301377 09 54197649 08 53046288 OR 5181(699 OR 50610723 38 a0320500 08
GROIJP 014 11986223 10 11775089 10 11553177 11 t 132n7Q4 10 110'8243 10 188'5817 in 1"563000 10 IM292460 10
GR 1 1 IP 01, 10164698 11 99851581 10 97963041 11 95986519 10 93991747 10 91772014 10 80539620 10 P7226763 10
GROUP Al, 37200396 11 36630195 11 35935917 11 352084,7 11 34448+28 11 336f7'a9 11 32835tt 38  1 1 11983714.11
GRA: Jp All 10193737 12 1001293u 12 99227742 11 06234888 11 941f3135 11 91904832 11 80732902 11 B"397804 11
GRoljp 01,1 18235102 12 17911361 12 17570831 12 172139Il 12 168'11784 12 16a<2709 19 16049,24 ,2 15631047 12
GRolip 014 324n1820 12 31825812 12 31219079 12 30584744 12 299'1718 12 29239005 12 28511051 12 77767552 12
GRA Ip 014 87874121 12  863n8268 12  Bus60AS7 12  82933916 12  811'9503 12  702497P2 17 77296917 11 75272709 12
GRA :p 017 19823283 13 19469562 13 10097,93 13 18707237 13 182a9564 13 178-,UA57 lf 17433413 13 1497+355 13
GROI JP 81n 29675153 13 29145207 13 29587.An7 13 280030 u 4 13 27302727 13 267<5801 13 2A094705 1, 29400739 13

r#Rrt jp ole 44188658 13 4339893u 13 425679R2 19 U 1696815 13 40706558 13 398'8261 13 3R853n95 13 37232277 13
GROIJP 024 72256751 13 70964270 13 606043r,2 19 681785,4 13 66648707 13 651r6694 1v 61524408 13 51853902 13
GR-lip 021 99156892 13 9738246 U 13 95515.14 13 93557855 13 915'2u 57 13 89391A83 11 67168733 13 P,187u 932 13

GRAI.Ip 029 11684156 14 1130644, 14 11177A75 14 10948712 14 10749197 14 104<9872 lu ln200770 14 00327301 13
GRT·tip 02' 142384u 3 14 130¤3489 14 197152,1 14 134339s2 lu 131'10061 14 128'3912 lu 12515093 14 1518e423 14

Ci !P 5 2 u 17968518 14 176U6661 14 17307084 14 16952917 14 16501907 14 1*105426 .14 14793071 lu 3<37P 076 14

- -  1  3   1. ,C)
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GRalIP 025 23249193 14 22832586 14 22394*44 14 2193u618 14 214cu380 14 20954134 14 2n434x23 14 10895244 14
GR,IJP 024 31028089 14 37471830 14 208865/1 1 9  '9272849 14 286,1*66 19 27943762 lu 27270 '27 ta 24551410 14
GRM Ip 029 42334137 14 41574858 14 un775A74 la 39936219 14 39043021 14 3 P 121367 14 37284094 14 'A223718 14
GRAilp 02' 60375365 14 59291939 14 5¤151A18 14 56956665 14 55787851 14 544-7801 la 59096149 14 5165+940 14
GRNIP 020 92977000 14 91307425 14 80590494 19 87708779 14 85704u38 14 8,700,53 14 81698702 14 70543118 14
GRM'p 034 16208951 15 15017619 15 15611897 15 152896RU 15 14923029 15 10644,58 15 14241172 15 13865222 15
GRA, ip 031 34907044 15  34278731 15  3,6176 5 19  3292a636 15  32, 4738 15  3,uu6988 19  34664544 15  29e50689 15
GRO'jp 03' 26711503 16 26243381 16 25754007 16 25245425 16 247,9£161 16 2u 1787B4 1* 29626148 16 2'065411 16

MESM PT 024 MESH PT 025 MESH PT 02A MESH PT 027 MESH PT 028 MESH PT 029 MESH er 030 MESH PT 031

GRMUP 001 15126743 06 14719103 06 lu301,I12 06 13874253 06 134f8155 06 12993578 OA 11540874 r6 12080262 06
GRMIIP 009 11390648 07 11073503 07 in748319 A7 104155no 07 10095395 07 97202799 OA 93743266 76 04135717 06
GRAN 00' 37459809 07  3640711 u 07  39327245 07  34221346 07  33060092 07  319 RS,08 07  38755754 r,7  70551780 07
GRallp 00,t 69843318 07 6787649 A 07 69858786 07 63792143 07 61678526 07 54518982 07 57313024 r7 55062277 07
GRAN 009 10093855 08 98114371 87 99217172 07 02249647 07 89213632 07 86180775 07 87937/15 07 79692545 07
GROl Ie 004 13573616 08 13192255 08 12900014- 09 12399947 08 119°9645 08 11570n95 08 11141230 08 la702718 08
GRMJP 007 16563516 08 161n3738 08 15632p,2 09 151513ut 08 111649743 08 101<8323 OR tr6a6664 r,8 19120494 08
GROUP 009 22016491 08 21399204 08 2r 765502 09 201161r3 08 194R1205 08 18770914 09 18074415 re 17367812 08
GRot IP 000 48005451 08 46642823 08 44241695 09 43802646 08 423,6B89 OA 4n811985 08 30259665 BB 37667883 08
GR,ttip 014 10012049 10 97227790 09 9u2485Al ng 41184494 09 88(>.6P 82 09 808-7(164 09 81496145 79 7a105410 09
GRA i ip 01, 84835528 10  8236787u to  789256u7 It .77210627 10  7459a587 10  71749434 In  6R947977 to  *6061203 10
GRAP 015 31102971 11 30193990 11 20257=94 11 28294445 11 27345594 11 262'31037 11 25254A89 11 74195359 11
GRolle 01, 84983651 11 82492147 11 70925*44 11 77286777 11 74578342 11 71883697 11 68986087 11 04072959 11
GRO, ip Alu 15108599 12 14752311 12  14292643 12 13820087 12 133v5206 12 128r8A63 12 12311 64 12 11814013 12
f:Rn'Jp 019 26907881 12 26203659 12 293857A5 11 24545171 12 23603093 19 27810Sa8 12 21899a33 12 pr,98!619 12

te          GRA Jp 014 73180022 12  71021145 12  69798811 12  66516095 12  64176510 12  6,7AUD=4 17  50344307 12 <4862689 12
1 GROllp 017 16553633 13 16016047 13 195142s7 11 149991,4 13 104.1.83 13 139717A 3 13 1,382n,6 13 15623364 13

09 GRnljP Ola 24701575 13 23971230 13 2I2197u2 13 22448277 13 216f8,90 13 208<1071 li 20026003 13 19193631 13H
GRMIP 011 36777115 13 35689038 23 34569842.19 33420740 13 37/auu:8 13 31003,64 17 208/9952 /3 78577938 13
GRallp 021 601,7385 13 5834729/ 13 545161u4 13 54637691 13 52714811 13 507.2848 11 48754354 13 u 6727667 13
Gatilp 029 825n4877 13 8006147 1 13 775485u3 13 74970448 13 72372248 11 606,9880 11 66900.71 13 +4122078 13
GRA! Ip 022 96549157 13 93689309 13 90748204 13 87731248 13 84644265 13 81404325 11 78289799 13 75040582 13
GRACip 029 11845956 14 11494994 14 11134,n7 14 10763917 14 10345237 14 90908800 13 9A059971 13 0507+242 13
GRollp (12 i 14948323 14 14505356 14 la049941 14 13582702 14 131n4993 14 126,7602 14 11122085 ,4 11619925 14
GRAip 029 1934006< 14 18766831 14 1Q1775M6 14 17573185 14 16g45150 14 16394904 la 15684,34 14 1503"273 14
GROlJP 024 25608951 14  2504380A 14 2u257261 14 23450905 14 22656001 14 217058a6 lu 2r'931690 14 20006867 14
GRAIp 02-' 35210488 14 34156415 14 330937T6 14  31993344 14 30848030 14 297,2967 lu 24558921 14 2738r941 14
GRrltip n2A 50211577 14 48722421 14 47192,45 19 45623919 la 440,1286 14 42398507 lu 4n730094 14 3003u 698 14
GRA'jp 028 77316756 14 75023397 14 77667913 1'1 70253543 14 67797086 14 65277599 14 62730849 14 0015P043 14
GRolip 034 13477023 15 1307727, 15 12666770 15 12246443 15 118,7033 15 113'inu9 15 10938035 15 10493111 15
Gimp 031 29018875 15 29/58766 15 272763n3 15 263737A 4 15 25493072 15 205,0/36 ls 2f576734 15 5562°667 15
GRN /p 03' 22500887 16 21937941 16 21383,44 15 208446,6 16 20312361 16 198<8743 14 19439131 16 10092610 16

MESH PT 932  MESH PT 033 MESH 07 034  MESH PT 035 MESM PT 036  MESH PT 037  MESH aT 038  ¥ESH PT 039
GReup 001 11611773 06 11135198 n6 10650713 04 10155290 06 96405789 05 91347A22 04 89958949 05 p.408720 05
GR"IJP 00. 86458709 06 827n842 Q 06 7q877997 04 74956537 06 70938143 06 6A770,*2 06 62452u67 "6 C7933184 06
GR-tip 009 28322192 07 270A4920 A7 25776 55 47 '4452343 07 23ne5rO9 07 216xuA84 07 2n178011 77 'A600289 87
GRAt IP Mott 52762133 07 50409311 07 47997.n7 07 U5516489 07 429<3514 07 48208702 07 37407631 07 'u 54*346 07
GRO! JP 009 76370116 07 7296016n 07. 69448171 ni 65813376 07 620'6032 07 580„9621 07 53818047 B7 11029=458 07
GAnt jp 004 lc253891 08 97936414 07 4F202941 07 88314529 07 83217750 07 77917120 07 72322729 r7 ex340147  07
GROIJP 00• 12500500 08 120112594 08 11477400 04 10890218 08 10273648 08 9,176n29 07 89078785 n7 0/240512 n7
GRM' ip 000 16629541 08 1587813'r 08 tflolk£3 09 143021,6 08 13048347 08 125"SA83 OR 11675096   AR      1 8690007  08

GRAijp 000 36034712 08 343<7499 08 326329'12 0  30856742 08 290,4936 08 271'3677 09 24173020 ap 2f14P 494 A8
GRA,P 014 74636620 09 71092511 09 67477u06 04 43798640 09 60045081 09 SA209162 09 52520,72 79 44765186 09
GRM JP 011 63114626 10 60112770 10 570627A2 10 53974443 10 50841299 10 47741153 10 44637190 10 0 1 57 P 402 10

GRAP 011 23115899 11 22018860 11 28907615 11 19786587 11 18641360 11 175Tgn53 11 16428378 11 tc339717 1.1

1
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GRdljp Olv 63128313 11 60141120 it 571217A3 11 54083417 11 510a,903 11 480,8245 11 49034735 11 O,110800 11
GRBUP 014 11288183 12 1079539, 12 1-217005 12 96777065 11 91307108 11 HAntiPPPO 11 Bn812120 11 7<743469 11GRrtlip nl< 20049562 12 181n6329 12 19155710 13 17202365 12 162<1073 12 153112U3 17 14387058 12 19490846 12GRAI Ip 014 54346677 12 51805039 12 4O2481Al 19 46688375 12 441 '9396 12 416.6757 12 30116407 12 34710189 12GR.Ijp 811 12257534 13 11676611 13 111 130,16 13 10539742 13 99608794 12 94073226 12 88562,86 12 A9213464 12GRM,ip Rlq 183u8221 13 17u95739 13 1A639AA4 13 15784809 13 14915707 13 lu097728 11 11276018 13 '5470667 13GRnljp 010 27321508 13 26045381 13 21/785/97 111 235174¤5 13 22159722 13 210'0,71 1' 10808043 13 1A63A138 13GRNIP 024 44679057 13 4261694, 13 40551949 13 38494236 13 36499024 13 3l14A5934 13 32554,81 13 3169,323 13GR.* ip 021 61314966 13 58490946 13 55664279 lT 42852112 13 50075396 13 473S9902 13 44739 81 1' 0'25A838 13GRAIP O25 71758537 13 68457800 13 651559,4 11 61871471 13 586r1050 13 54444659 13 52411049 13 u052b852 13GRMJP n2I 88054350 13 84811487 13 70969nn6 11 75952770 13 71904354 13 6At12909 13 64418610 P.3 K'191'509 13GRotip A24 11113084 14 1060387r, 14 10095072 14 05900892 13 909,1133 15 86004/91 13 81458089 13 77113197 13
GROlip 029 143R0582 14 13723256 14 1V067A59 14 12416623 14 11777732 14 1,1*7773 14 ln566a34 10 10016812 14GRnitp R2A 19104909 14 18320089 14 17447614 14 165839n8 14 157f6082 14 149,6909 14 14137093 14 tr41U538 14
GROIJP 02, 26104043 14 2En.4341 14 2v8193AS 14  22648408 la . 2158'A47 14 20ut0226 la 10358 ,60 14 IMU06690 14
GROi iP 029 37357306 14 35678204 14 31999141 14 32345192 14 307'SA72 14 29107689 14 27767,58 14 2449#520 14GRellp O20 57571920 14 5499845* 14 50428010 14 49917171 14 47401300 14 49]58797 la 43107 147 I4 82310750 14GRO'IP 034 10006113 15 9681177a 14 9,6257ao 14 873564T9 14 83200745 14 795 Ou94 14 76158501 14 7r456143 14
GRMIp 031 21682612 15 20746988 15 1(>432672 15 18953990 15 181'9146 15 17303093 15 16747879 15 1626e006 15
GRmiP 03' 18842920 16 18719612 16 19759u06 16 19008424 16 19593902 16 20375808 14 21653714 16 21466930 16

MESH PT 040 MESH PT 041 MFSH 07 nal MESH PT 043 .MESW PT 044 MESW PT 045 MESH =T Ou6 MESH PT 047

GROUP Oot 74603393 05 69368431 05 64539146 Of 60080709 05 55942734 05 5,145114 05 49633991 n5 US370996 05
GRAL/P 00, 53157860 06 48928316 1,6 45061547 04 u 1524007 06 38205794 06 35318268 06 3P598u52 n6 3r,10'790 06
GRmm 009 16933298 07 1540801= 07 14029,AS 07 1278!758 07 116<9366 07 tr659105 07 97013 33 ne A8590706 n6
GROllp 0011 31390624 07 2853216u 07 25949875 07 23615110 07 21543180 07 19590975 07 17858428 77 1428P232 07

Z               ::;:  1:
009 84358091 07 39842031 07 3f926UAS Al 32251190 07 29C43710 07 24218424 07 23675/191 F7 21400100 07
004 598A7243 07 53994127 07 48718109 n, 43991094 07 307S2t,14 07 359 18756 07 32532865 07 20462891 07

N GRA!,P 007 72416431 07 64273511 07 57235216 07 5112a833 07 4579(l897 07 41008707 07 jA969151 07 3731F4A0 07
GRMN OOR 96532580 07 86985120 07 74392692 07 70674846 07 637<0854 07 575u 2810 07 51977623 77 u 6987932 07
GRotip 00' 21055527 08 1915573< 08 17404569 09 15799306 08 143 4245 08 1,04 1150 08 1 2791781 ne 14690585 08
GROtip 014 45084052 09 41771298 n9 3 q 5 S0 1 u 1 0 9 35465329 09 32545,62 09 29PneA71 09 27254036 09 211897104 09
GR tip 411 38509511 10 3593177u 10 31 3 16 c 1 8 11 30787110 10 28348313 10 26077,·,A7 11-1 23923&54 10 21912954 10
GRAlle 019 142 A4994 11 13345631 11 124170A2 11 91511904 11 106"0745 11 980n3136 10 48215197 10 8282u 478 10
GRntip 01, 39300408 11 36799701 11 3„.317„1 11 31886379 11 295T3765 11 272-79u17 lf 2c 137€t64   1 1 2/117297 11
GROUP 01/1 70925417 11  66753870 11 6,429848 11 58152147'11 53947030 11 499•7438 11 4A069*27 11 42415804 11
GRw. IP Ols 12629242 12 1/867666 12 illouspl 17 1035n648 12 9 1,1,80 11 Bgn92365 11 85263•<6 11 75822498 11
GR !JP n14 34362609 12 3225907 u 12 3n189043 12 2m1656AO 12 26160329 12 24383376 12 2M488418 12 78765999 12
GRn'.IP 017 780P0648 12 7951673% 12 699754,18 12 AU4647no 12 60043647 12 59792074 12 51679719 12 07750775 12
GRMIJP niq 11712746 13 11031620 13 tn3518,4 15 96788896 12 902,7821 12 83841,57 12 77732.39 12 71842730 12
GROilp ala 17514199 13 1652305, 13 19522008 13 14529549 13 13544A80 13 12617682 13 1/695673 13 14823931 13
GROI.Jo 024 28982940 13 27501641 13  259377n2 13 24343839 13 227<5P77 13 21108707 13 10689806 13 'R24!371 13
GROilp A21 39975011 13 3799985¤ 13 34887717 11 33717856 13 31544570 13 29u85A61 1' 27328,63 1, 2,33r'264 13
GROUP 027 46862683 13 44560165 13 4?099045 13 395704,8 13 370v3069 13 3u 5940=4 13 32104081 13 20764901 13
GR6tto n2, 57714912 13 54940539 13 51954003 13 u8870152 13 45746721 13 42740UE9 13 39713708 13 '5830809 13
GRot,p 02U 73183421 13 69782884 13 64073220 13 62209503 13 583.2285 13 544,9895 13 586UBr51 13 0,997041 13
GRfm 029 95271716 13 91045'415 13 84344513 19 81394250 13 763<3A02 13 713,6025 13 66420A69 13 +166u468 13
GR'Ilip 024 12772381 14 12215917 lu 115960/6 14 10941044 lu 10271150 lu 960369,0 13 39475046 13 01110317 13
GRO! to O27 17582887 14 16971509 14 16052074 17 15170927 14 10241339 14 113n7P04 14 12445615 14 1156P 690 14
GRMIIP M2q 25462742 14 24576558 14 2v476324 14 22250074 14 204<gr41 14 19646n84 111 iR 341270 14 17C65618 14
GRAup a20 399+3114 14 388n3457 14 372330A5 14 35409803 14 334ur032 14 31414304 14 20376082 14 7737!107 14
GRNIP 034 71679679 14 70139840 14 67719942 14 64723818 lu 61375275 14 578,8004 14 5u 290754 14 5463P 877 14
GRdlip Rlt 15901509 15 15747231 15 19300641 19 14710480 15 14IM115 13277148 15 12500159 15  11713656 15
GRALIP 031 25951385 16 28049313 16 20615717 14 30711492 16 31344071 16 317,1172 16 31740971 16 315or 870 16

MESH PT 048 MESH PT 049 MESH   #T 050 MESH PT 051 MESW 07 052 MESH PT 053 MESH OT 054 vESH PT 055

1      1   > . ! ,   <     1{ ,          C   i   '-Bi
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GROUP 001 42357583 05 39562313 05 38971647 05 34569666 05 323'11723 05 3r.274512 05 28355843 rs 7457u555 95
GRMP 00' 27814376 06  2571222% 06  23781n,9 84  72006206 06 2r,3-'al'61 00, 1 A873135 04 17401835 86 '*22,368 06
GRM # (,0. 80955650 06  74014767 1,6  67706,48 04  0,19695,7 06  567'•91,96 06  519077"4 06  47670852 8*.  #1,72A801 46
GRMip ROU 148h3789 07 13570999 n7 17'97„19 07 11330306 07 103 '*18 07 9n700351 06 84767325 76 7046u 330 46
GRNIP 00f 19361778 07 17533806 n7 1<892734 07 10417809 07 13(,01161 07 11806AP4 07 1'*819715 87 0-483376 06
GR'li ip 004 26701744 07 24216524 07 21978n,0 07  19960314 07 18<,in,12 07 1A407U97 07 15013593 F7 tv672311 07
GRn,M 007. 30074904 07 27189740 87 24615181 01 22312282 07 20248102 07 1 A3940 07 07 15727055 )7 'T22"654 07
GRA,p 00' 42512426 07  38495797 07  3488an,3 17  31646171 07  287'0256 07  26183(>08 07  21736263 87  21601337 07
GRot/p 004 970,2250 07 88048510 07 70937814 01 72608946 07 659*6.54 07 6,·,0-2559 07 54503220 M7 05701762 47
GRn! IP 018 22713828 09 20712846 09 14880084 09 17204979 09 156-'6M94 og 102.47L16 09 19017718 79 1186K381 09
GRAtip 011 20085633 10 183/9191 10 14728846 11 15268244 10 139'0783 10 1,7„6M 7 18 1'589,45 10 1'957r 402 10
GRM M 01' 75923016 10 69510424 10 63576843 11 58105599 10 53 n'4101 10 494br742 18 40236135 30 81370166 10
GRAI.,p eli 21223497 11 19u<7580 11 17818294 11 16302246 11 inv44A41 11 136,4*03 11 12-4404 6  1 1 11367811 11
GRAP 01'1 38980149 11 35768107 11 3,779A98 11 30010662 11 274.3F28 11  2<OnoncO 11 22935047 11 J1952541 11
GRN.Im 01< 69752661 11 64065633 11 SH763514 11 53840972 11 492*,r59 11 45006792 11 41222231 11 37£/'911 11
GROt Ip A14 19132478 12 1750017, 12 14167137 13 14832615 12 135.54a 28 19 174,19324 1, 1 1392868 12 14420657 12
GRNJe 017 44064204 12 4057500, 12 37305m36 12 '42539,2 12 314,7POR 12 2q7003*1 12  24342.87 12 'M12=273 12
GR01Jp Fle 66355439 12 611f4378 12 56236 •A5 12 516607q6 12 47443676 12 43U55A38 1P 30805111 12 '4437927 12
GRAN 010 999+ 1496 12  921 U658 1 12  848063A3 11  7794264 1 12  715990 13 12  696,60 19 12  68 1249 19 7 2  <905u 279 12
GROUP 024 16861670 13 15555947 13 14327r72 1' 131769T8 13 121"2,63 13 li.1-aut4 1, in179,93 13  01253569 12
GRAF 021 23424403 13 21618690 13 10917672 11 183231 n3 13 168'4637 1, 154cc268 lr 14166735 13 129/0859 13
GROUP 021 27533160 13 254,6441 13 23421392 13 21550218 13 10842P98 13 1/177119 13 16669,47 13 ,<27u 485 13
GR'01 9 OZY 34083573 13 31472907 13 .200109A3 13 26699314 13 245v9P78 i 3 215.96=6 1' 2r1664944 13 '*93°225 13
GRM Jp A24 43503045 13 40184113 13 37050810 tr 341081/12 13 313=4/00 13 2P 7-41,6 13 24415.65 13 Pe212522 13
Gfrtllo 024 57105495 13 52749338 13 ug671093 13 44819583 13 412'5331 13 378<6'K6 13 34735776 ,3 31845450 13
GRM ip 024 77006824 13 71190100 13 65686431 11 6050Pqso 13 55660396 13 511,7542 13 46913.50 13 01037605 13
GRAF O27 tr724855 14 99107681 13 4/5698q9 11 84384745 13 77649551 13 71342253 13 69513-124 13 *A080597 13

M GROUP 020 15833634 14 14655060 14 115361,5 14 12481197 14 11409025 14 in543305 1,1 47009472 13 0900'111 13
C C) GRflp 020 25423955.14 23554062 14 21773442 1'1 20059544 la 18585*54 14 17093470 lu 156nt,33 14 103Df517 14
CO GRotip 034 47122917 14 43724953 14 4n473275 12 37385856 la 34412921 14 3,7.8804 14 20193R55 la 2480"689 14

GR-LJP 031 17933905 15 10172590 15 9M380'r,2 14 87357670 14 806e'4296 14 744,0104 14 68513429 10  r00'114 14
GROI Ip 03, 31002902 16 38u44702 16 29619600 16 28717248 16 27713261 16 26659905 iA 295u6455 16 24390327 16

MESH PT 056 MESH PT 057 MzSH CT 059 MESH PT 059 MESU PT 060 MESU PT 061 MESH DT 0',2 MESH PT 063

GROUP 001 24920424 05 23384071 ·05 21956097 09 20630901 05 19309r95 05 19244527 05 17191'uj r.5 14203286 05
GROUP 00' 15049648 06 13971403 06 19978008 04 12062864 06 11219037 06 1O442r.48 06 97256771 05 „4652524 05
GRolip 00, 40132318 06 3685445r 06 3v864214 04 31135493 06 246"aa78 06 263 9093 04 2u 202667 76 3,39<027 n6
GRO!,0 004 7281405. 06 66755861 06 61235799 04 56202417 06 516'3330 06 474,7618 06 4/608038 re un120428 06
GRmlip 00, 897!2660 06 8178671n 06 7u 6182uB r,6 681296qo 06 62291030 06 56013u24 04 3I089512 rh e 7700183 06

GROUP 008 12459120 07 11341056 07 10366C,3 07 94651465 06 86476755 06 790R7012 0' 77320427 06 04197419 06
GROUP 007 13870952 07 12647404 07 11541nr3 07 10539520 07 963'9007 06 880070+5 04 s86 l 3e62 r6 738200Ql 06
GROUP 000 19673783 07 1793185A 07 16356240 07 149297ao 07 13617r46 07 11464UO4 07 113g9H72 r7 '0432239 07
GROUP 004 45276537 07 41270919 07 37642p77 B, 34354549 07 313'1924 07 25644>68 07 26283160 n7 Pr966068 07
GROup 014 lr817823 09 98657302 08 91' 004174 09 82138398 08 7(t905786 OR 684781 Ll4 09 62552827 rm I-'152835 08
GRN jp .011 06420366 09 879+5937 09 8n 2660/9 01 73261972 09 668°2145 09 610-in30 00 55774283 09 g8942926 09

GR:'!JP 017 368u 7757 10 3363042' 10 3n696694 11 28022170 10 25504067 10 23340883 10 21332gto le , quor·661 10

GRAN 61'1 tr373195 11 94788247 10 84469279 14 78949946 IC 72008347 lo 6983,nri 10 681 nS-85 10 .488'434 10
GR.Up 014 19136606 11 17075915 11 15958419 11 145725.4 11 13347r64 11 121<la72 11 11095°17 11 '812r788 11
GRMIP (119 34421265 11 31 u 4345, 11 20719001 11 26230151 11 23:a.5r94 11 21876136 11 19975794 It la257591 11
GROUP 014 95275390 11 87082855 11 795761,2 11 727037/4 11 664,4e 94 11 67649A02 11 59303000 11 4857!365 11
GRO, ip 017 220b7154 12 20176971 12 18'4431A7 12 1 6 8 5£1 2  16 1 2 153'58P29 19 luBLERP4 12 1 '8215<11 1 7 1,727160 12

GR1%Jp 014 33338036 12 30489104 12 27974109 12 75476370 12 232.8041 12 2,245718 10 104'lluo P, 1-'73r'376 12

GRAP nle 5r 3P 3594 12 460880911 12 45142076 17 38523201 12 352-4392 19 321421*6 17 20373.75 12 0481#808 22
GRollp 02. 85369301 12 78114397 12 711,45638 11 65322275 12 SC781006 12 545=r,490 12 u0824275 '2 e<48°097 12
GRAilp 021 118P4815 13 10876359 13 904900A8 1' 9C971891 12 83143,87 12 75000/77 13 60309394 10 A3363318 12
GROUD 02'' 13987267 13 12881527 13 1,71ce-13 11 107008,5 13 97809285 12 804'17865 15 81702324 1, 70593295 12
GROUP 021 17344589 13 15876065 13 11/524845 11 13283120 13 121 a 2*31 13 11006284 1v lf,135AU4 'r 0'53P455 12

GROUP 02a 22178203 13  20302897 13 18576063 13 16990111 13 155'2517 13 1411uu09 1, 1'966134 13 11638250 13



TABLE II-28H
(page  7)

GROUP 02T 29174620 13  26711500 13  24443fAO 13  22357888 13  20441498 13 18681550 13 17065520 13 1558/321 13GROUP 02A 39435432 13  3611180/ 13 33050105 13 30233518 13 27644512 13 252 6068 13 25081460 13 71074515 13GRollp 027 55071722 13 504393511 13 4A17Or,¤6 tr U22406n 4 13 386,7269 13 35346s72 13 3P255u71 13 29451640 13GRnlip 029 81504363 13 74748210 13 60414790 1' A2620448 13 57191220 13 57392893 1, 47831641 13 u,674769 13GROIJP O2e 13165939 14 12065028 la 110480,5 1'1 10112476 14 92542006 13 84570105 15 77274515 13 7156U093 13GRNJP 038 24595923 14 22590439 14 20659047 14 18915541 14 17347780 14 15897150 14 14464153 14 IT200466 14GRMP 031 57871667 14 53176627 14 40692093 1'1 U446097 Al 10 40Hoon06 la 373427a8 14 34155921 14 31190753 14GR4UP 03, 23232418 16 22057371 16 2n8 A 3M97 16 19719747 16 185-'tn29 16 17443A84 16 14340967 16 15265519 16

MESH PT 064 MESH PT 065 MESH 07 066 MESH PT 067 MESW PT 068 MESH PT 069 MESH HT 070 MESH PT 071

GROUP 001 15285744 05 14433714 05 tr642771 09 12908931 05 12278128 05 11597,88 05 1/0/2903 05 10472014 05
GRnt 10 009    80566131 05  78957209 05  73789271 05  69028926 05  64645AO2 05  6n611509 09  56900415 MS  53480438 05GRAF OOr 20661257 06 19077020 06 17629341 04 16306403 06 15067721 06 lI903100 OA 1'9A47n 2 r6 12069677 06GROl/P 004 3694:4352  06    340U 1794  06    31 392'179  05   289740Pl  06   26 746705  06 _21L7422.82.06    23914295  06    21237815  06GRMlip OOS 43712388 06 4008644A 04 36787813 44 337821,3 06 31043778 06 285a5585 OK 2-A264„ 34 n6 OU 170213 06GRnl.JP 006 60628780 06 55560430 06 5n943690 04 46734478 06 42863191 06 39303917 OA 3A173722 na  3v23r220 06GRAZIP o07 676389 t 4 06 62008294 06 54972442 Ah 52180660 06 47606563 06 439'17334 04 48323815 06 36975781 06GROt/P 00R 95517697 06 87496158 06  84177812 06 734901,5 06 67346034 06 61747646 06 54576312 *6 51800923 06
GRAtip 004 21928050 07 20069484 07 10371708 07 16918035 07 15302627 07 lunal,85 07 17670v03 07 11747366 07
GROUP 018 52225377 08 4772243j 08 4w5990AS 09 39816708 08 363f5794 08 3rl'tRA4 OR 38142r97 08 2736A757 48
GR8UP 011 46530085 09 42493680 09 39794t99 09 35396991 09 322*6040 09 293137,9 00 2A688264 09 74183396 09GROllp 71' 17787809 10  1623810* 10  la816799 11  13510185 10  123-5610 10  11101777 10  1nl56207 In  01901566 09
GROIJP 01. 5O10436u 10 45726614 10 41709006 11 380136A9 10 30644028 10 314499, 5 lA 29518,73 In ,<781070 10
GROUP 014 92476937 10 84364421 to 749551,5 11 70119119 10  638,1494 10  57971A08 in  52544,40 10 07476404 10
GROup Mic 166u6156 11 15187101 11 11847041 11 12613510 11 11474024 11 ln4,0515 13 94482810 10 P<240418 10GRAilp 01* 46152n98 11 42096881 11 3*369tl 35 11 349358A 7 11 317.4674 11 28856522 11 2A094188 11 7'547458 11

  GROCIP 01, 107n1625 12  9760060, 11  849417a3 11  MO962198 11  73509733 11  66747144 11  68402055 11  54466742 11
00 GRALIP 019 16179383 12 1475492# 12 19444Bq7 12 122347a 8 12 111'0570 12 10005063 12 91:35528 11 05247013 111  GROUP 010 24470389 12 22314719 12 243311 A2 17 18502340 12 16811076 12 152/11!A 80 12 13786099 12 12425308 12

GRAF 028 41507075 12  37A48114 12 3'1480060 12 31373681 12 2 P 511559 12 258T8527 12 23360623 12 '1046022 12
GRAIP 021 57814623 12  52716538 22 49022909 17 43693309 12 39809806 12 39977185 12 3,522176 12 74295190 12
GRMUP 02' 68064168 12 67061292 12 SA534076 12 51435013 12 46719648 12 41346515 12 39277054 12 34475514 12
GR ir Jp 027 84438299 12 76989809 12 7n130911 12 63801700 12 579'18A48 12 52519R32 12 47467A34 12 4,747791 12
GRMIP 02U 108n1985 13 98489251 12 80711233 1? 81611073 12 741'8771 12 67148955 12 60700760 12 =8657663 12
GRAP 424 14217383 13 1296271• 13 11906911 tr 10740199 13 975941.,31 12 88370534 12 79858A32 12 71897081 12
GRMP 024 19229731 13 17532356 13 159684 5 15 14524797 13 131°9099 13 1/OugA/9 1/ 10796181 13 07181632 12
GROlip 027 26873644 13 24501047 13 29314400 19 20295713 13  .184'7567 13 14603993 lT 19079896 13 tv571594 13
GRAUP 029 39853015 13 3633372, 13 3f089446 11 3n093370 13 273'0208 13 24746191 13 22349468 13 24100046 13
GROUP A29 64389079 13 5870182€ 13 51457083 1' 48611717 13 441'5541 13 30948402 13 34080967 13 3,453607 13
GRAJP Aln 12054030 14 10949164 14 tr'0065u4 1'1 90982737 13 82548071 13 747<3A27 13 67471160 13  6865P767 13
GROllp 031 28474078 14 25959034 14 2 6357/6 la 214860SS 14 19412871 14 176,OR81 lu 15911682 14 1/1293706 14
GRolip 03, 14219521 16 13204225 16 122202A4 16 112677AO 16 103'l6011 16 9u 5,5A94 15 85943115 15 7761<012 15

MESH PT 072 MESH PT 073 MESH PT 074 MESH Pr 075 MESW PT 076 MESU PT 077 MESH PT 078 MESH PT 079

GROUP 001 99720898 04 95105072 04 908494nt 04 H6932413 04 833T4,05 04 8nOT6819 04 77023127 74 74277736 04
GRAIp 00' 503*6875 05 4748303n 05 4/19490A6 09 42440871 05 402"Oe35 05 382r6133 05 3A4 t 4131 n5 311763090 05
GRAitp 00' 11223072 06 104S6309 06  97574717 05  01209307, 05  854,0P57 09  8niAOA74 09  7f391,31 05  7107u683 05
GRMip (')Ott 19709294 06 18316444 06 17048111 04 15894175 06 148'15u54 06 13803419 06 13051,18 "6 15251107 06
GRM Ip 009 2227075u 06 20521599 06 19915801 06 174387It 06 16076012 06 lu8,7B65 OA tr649062 na 12562293 06
GRMIO 006 30535231 06 2805497, 06 24769649 04 23658383 06 21711369 06 198 a.0654 06 1K 179034 ra 1*587274 06
GRNIP 007 33869200 06 30967419 06 242342a9 04 25632116 06 231'0090 06 2n6S6175 06 1 A 187636 r6 14656540 06
GR** 00A 47372700 06 49245464 06 305750.4 06 35718845 06 321v9334 06 288R3740 06 25624r129 RA 72416933 06
GRA Ip 000 10700364 07  97177125 06  97880691 04  79001204 06  70494707 06  620'3AAO 04  53742 A47 MA  V 930,498 06
GRANP 018 24765969 08 22312447 08 10979740 OR 17742497.08 15575969 08 13UT6597 OR 11361634 78 0269*524 07
GROUP 011 2183360* 09 19614829 09 17504,43 09 15480871 09 13514244 09 116,6219 09 974n3327 ,8 7062#211 ne
GRot Ip n 1, 82835547 09 74274659 09 6A135776 09 983419n9 09 508'3234 09 435,7569 09 36372124 n9 20345566 09
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TABLE II-28H
(page 8)

GRAUP 01' 23212170 10  20786903 10  18482A88 10  16278527 10  lutq6314 10  1,099493 10  18095813 10  81323507 09
GRallp 014 42720048 10 38230487 10 33966602 11 29891412 10 25971541 10 22178189 18 t R488237 30 la883295 10
GRn,lo blf 7e659076 10 6 552610 to 688575R9 14 53508400 10 46447896 10 34613029 10  32904779 1r 26520314 10
GROIIP M14 21148057 11 18889617 11 15747642 11 14704509 11 127,14012 11 tnecon#9 11 9n236845 in 7341.5259 10
GRal}P 017 48897993 11 43647034 11 386695,6 11 339255<4 11 29379809 11 2 5 0 4 1 A 1 3 1 1 28765445 11 1664P957 11
GROIJP Ol A 73813908 11 6586307% 11 59327097 11 91148tv9 11 4L!270284 11 376117,23 11 3123755c 11 25005904 11
GRAN 010 111 u7797 12  9941443, 1 1  38 02 16,5 1 1  771493q 3 11 667r4791 11 56784674 11 46992000 11 37538621 11
GRnllp 024 18874480 12 16A,7414 12 14887748 17 13040006 12 112A9077 11  95607136 11 701221'41 11 #3000187  11
GR ni IP 021 26267438 12 23413249 12 2n'708845 '17 181325u9 12 156*4333 12 1T295792 12 11"19791Al 12 87271966 11
GR'll ID 020 30908857 12 27546644 12 211360019 12 71326015 12 184,8315 12 156,5805 17 17807454 12 !8242841 12
GRAtio 02T 38339341 12 3414447A 12 38188799 12 20'418507 12 22885283 12  19319814 10 19933„47 12 15617978 12
GROUP 02# 48987282 12 434a 1130 12 385743,5 12. 33745032 12 29„3019 12 24642461 1' 28202'146 12 1402r,601 12
GRAIp R25 64425973 12 57381373 12 547038,9 12 u4337697 12 3P)99P69 12 323•8535 12 2A580292 12 2092e552 12
GRM Ip 024 87064462 12 779,3611 12 6=478'91 12 59851728 12 51571705 12 4,5A4121 17 35755r57 12 28062122 12
GRNIP 02. 12155758 13 10820324 13 945387nt 1'2 83455592 12 716 118664 12 6n612ASS 12 40636-45  12    38797468  12
GRAtiD AZa 16005686 13 16021261 13 14138K73 13 12341546 13 10613071 13 80397728 12 73020-19 12 56819887 12
GRAp 020 29007128 13 25832070 13 2,780510 13 19865554 13 17040733 13 14319380 1, 11673u55 13 00320347 12
GROllp 034 54258051 13 49213578 13 41472u77 11 .36983545 13 316e6716 13 26541365 13 21525#131 17 1AS3Uoo2 13
GRot Jp 031 12772146 14 11333865 14 90662701 13 86571476 13 73945067 13 6/646SR9 13 40613088 13 37663139 13
GRN)P 03, 69558u20 15  61759251 15  Su2027,9 15  468737,1 15  307c7184 15  328.8UO3 15. 2blo3r€3 15  19530076 15

MESH PT 080

GROUP 001 71786388 04
GRONP 009 33272579 05
GROUP 00,    67177615 05

t\D GROUP 004 11547387 06
1 GROUP OOS 11544544 06

00 .GROUP 006 15068849 0601 ..GRRUP 007 12992810 06
GROUP 009 19224431 06
GROUP 000 36689758 06
GROUP 018 71610243 07
GRnUP 011 6032518r 08
GROUP 01' :22410777 09
GROUP 013 62050972 09
GRCUP 01/1 ·11352006 10
GROup 015 20201443 10
GROIJP 01A 55014652 10
GROtjp 017 12636850 11
GROUP 019 18920632 11
GROUP 010 28282703 11
GROUP 024 47188607 11
GROUP 021 65111638 11
GROUP 02' 76290780 11
GROUP 021 93378575 11
GROUP   024.·  11777587 12
GRaUP 025 15297842 12
GRAJP 026 20386838 12
GROUP 027 27948528 12
GROUP 024 40576546 12
GROUP 020 6381946c 12
GROUP 034 11528362 13
GRAIP 031 25601633 13
GRmip 032 13133935 15

CHANGE- IN POMER BETWEEN THE LAST TWO ITERATIONS



TABLE II-28H
(page.9)

MESH PT 000  MESH PT 001  MESH 07'002  MESH PT 003  MESH PT 004  MESH PT 005  MESH PT'006  MESH PT 007

REGION Oot 35052257 11 34429304 11 34607p98 11 34246688 11 337u 2848 11 33049939 11 32323076 11 31418548 11

MESH PT 008  MESH PT 000 MESH 07 010  MESH PT 011  MESH PT 012  MESH PT 01,  MESH rT 014  MESH PT 015

REGIoN 001 30393761 11 29256974 11 29017760 11 26684948 11 25270726 11 23724,28 11 22238461 11 20645150 11

MESH PT 016 MESH PT 017 MESH /7 018 MESH PT 019 MESH PT 020 MESH PT 021 MESH HT 022 -MESH PT 023

REGION 001 19016187 11 17364025 11 15700535 Pt -14037876 11 12397811 li 107A1935 11 9/695950 10 74216402 10

MESH PT 024 MESH PT 025 MESH PT 026 MESH PT 027  MESM PT 028 MESH PT 024 MESH MT 030 MESH PT. 031

REGION 001 61267640 10 46924431 10  332526r8 11 20296826 10 80804362 09 -336330'75 00 -14075166 to -2(1089067 10

MESH PT 032 MESH PT 033 MESH 07 034 MESH PT 035 MESH PT 036 MESW PT 037 MESH MT 038 MESH PT 039

REGION 001 -33481359 10 -42362142 10 -5'1887066 11 -59260600 10 -677'18823 10 -766474-6 ln .8A497K90 10 -97701396 10

MESH PT 040

M   REGION 001.- -11094556 11
ig

MESH PT 040  MESH PT 041  Mr SH or· 042  MESH PT 043  MESM PT 044  MFSH #T 045  MESH PT 0 16  "ESH PT 047

REGION 00' 00000000 00 (0000006 00 08000040 00 noOOOOOO on O0Oaoroo On On04O:,rn On 08000000 AB 0000#000 00

MESM PT 148 MF &7  PT   044    .ME SH   PT 05'.1 MESH PT 051 MESH hT 052 MESH PT 053 MFSH IT 05U MESH PT 055

REGION 00, 00000000 00 ononooon 00· onooonno 01 "0000000 00 000"or00 On onononrn Or' 04000000 FO 0800r000 00

MESH PT 056 MESM PT 057 MESH 77 059 MESH PT 059 MESM PT 060 MESu PT 061 MESH 07 062 „#SH PT 063

REGION 002 00000000 00 00000000 00 0,10(Cr'no On ,0000000 00 000"Or00 OA Onononrn On 08000000 70  00007000 00

MESH PT 064  MESH PT 065  MESH 07 064  MESH PT 067  MESH PT 068  MESM PT 069  MESH 07 070  pESH PT 071

REGION 00' 00000000 00 COOOO9OO 00 07000/no 00 n0O00OOO 00 Oonaoroo on BRO',Onrn on 00000000 rn noOO0OOO 00

MESH PT 072  MESH PT 073  MESH PT 074  MESH PT 075  MESH PT 076  MESH PT 077  MESH 07 078 MESH PT 079

REGION 062 00000000 00 Or0OOO0O 00 04000rno 01 n0000000 00 00040,00 On 0001(non On 04000700 no BROOTOOO 00

MESH PT 080

1 :         i     j   · ,   <      /
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TABLE II-28I

RESULTS OF THE CRITICALITY-ADJUSTMENT PROBLEM

DESIRED VALUE'OF Ke'KSUB 0, '  10040000 01    TOLrRBNCE,   !,-·('01·!'nr,-,-,1

...                                                                    K                                                      -  7/n i

IST TRY
-

1771*874-03 10012819 01 102©COCC-02

.

N

5



III.  MAGNETIC TAPE DESCRIPTIONS

This section describes some of the machine tapes that are used by the DMM System.  The

following discussion gives the various blocks on the tapds and, where necessary, a detailed

breakdown  of the information contained in these b16cks.

»        A.  Raw-Data Tape

This variable-block tape contains the data pertaining to the nuclear properties of each

isotope.     Data are obtained from cards,   and the specification of these nuclear-data cards  is

included  in the following tables, in conjunction  with the specification  of  the tape blocks.

The  list of blocks  on  the  tape is given in Table  III-1  and the detailed description  of the
blocks in Table  III-2.

The following information is included  on  the  tape.
1. Energy-Dependent Quantities for Isotope A

a. Energy point                                                                  E

b. Isotope identification                                ·             A
c. Capture.cross section                                               'CACE)
d. Elastic-scattering cross section                                       'SA<E)
e.  Fission cross section

ofACE)

f. Inelastic-scattering cross section 9. (E)ln
A

g.    Number of neutrons emitted per fission
vfACE)

h.    Number of neutrons emitted per inelastic scatter v. (E)1nA

i. Energy distribution of neutrons emitted per
fission                    xfA(E)

j. Energy distribution of inelastically scattered neutrons X. (E)
1n

li
A

-                                    k. Normalizing· function for truncated x.   .:-  '                       rt                            X.      (E)ln mA
1.       One minus.the average. c.oBine.·0fc the' s-c.attering angle  r, -

(1 -BO)ACE)' The x. and X. are evaluated by the following equations, where T is given inIn 1nA A
Table II-26.
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)(inA(E)  =  C E exp (-E/T)

2                        2
X.     (E)   =  C  [T  - exp (-E/T) (TE +T) ]

inA

where C is given by

107        
       -1

c =    T2 -exp (-T ) (10'7 T + T2)  

The  xf(E)  used at present is given in Table  II-25.

2.        Parameters Not Dependent on Energy

a. Maximum fractional energy loss per collision                          aA
b. Isotope descendants

A into Ao by capture                                                     A
0

A  into A71
by

fission  (71 =  1,2, . . . ,7 1)                                                      A71

c. Fractional yield of All by fission of A                              ·            YA
71

d. Total radioactive decay constant for isotope A                        X
A

e.    Name of an isotope produced by decay of A
AE    U   =   1,2,  ..  .  , 7 2)

f. Radioactive decay constant for producing AE from A                  XA -
E

il'

C»

3-2
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TABLE III-1

 '                                                    RAW-DATA TAPE
XS-3

Number of
Blocks

Indicator Block' for'isotope Al         .                                                                                                   1

Indicator Block for isotope A                                                                    1
2

Indicator Block for isotope A                                                                        1
Y

End of Isotope List Block                                                                             1

Indicator Block for Fission Spectrum                                                                 1
-

2M +2
XfFission Spectrum Table
6

Indicator Block for isotope Al                                                                       1

271  +3
1Descendant Block for. isotope  Al 6

272A +3
Lambda Block for isotope Al                                                                        6

1

Function Block forpoint A E(1)   .                                                                3
1

Function Block for point  A   E(2)       .                                                                                                                                         3
1

Function Block for point A  E(MA  )                                                                                                   3
11

End of Function Block 1

Indicator Block for isotope A2     '                                                                1

271A +3
Descendant Block for isotope A

2

2                                                      6

3-3



TAB LE  III-I
(cont.  )

N.umber of
Blocks

-272A + 3-
Lambda Block for. isotope AZ

2

6

Function Block for point E(1)                                                                              3A
2

Function Block for point E(2)                                                                              3A
2

Function Block for point A  E (MA  )                                                                                           3
22

End of Function Block 1

Indicator Block for isotope A                                                                        1
Y

271     + 3
A

YDescendant Block for isotope AY 6

272A +3
Lambda Block for isotope A

Y
Y        '                                                                              6

Function Block for point A  E(1)   .                                                                3
Y

Function Block for point A  E(2)   .                                                             3
Y

Function Block for point  A    E (M     )                                                                                                                                       3
Y Y

End of Function Block                                                                             1

End of Tape
Total number of blocks  on  tape:

-M + 1

-

271
+3 -

27 +3
2

Xf                   Y            A                     A
3Y + · · +2 4                                    +                             +  3M

K K
3                                 6                    6                 A

K=l                                                                                                 K           '                  /U/./I
3-4



TAB LE   III-1
(concl.)

where Y number of isotopes in the Basic Library,
M            number of tabular values for isotope A  ,A                                                                     KK

M            number of tabular values for fission spectrum,
Xf

y            number of fissioh descendants from isotope AK '1
A

K

72        =   number of decay descendants from isotope AK '
AK

IX] ,    = smallest integer greater than or equal to X .

i 3-5



TABLE III-2

DETAILED BLOCK INFORMATION

Raw-Data Tape                                                                
Card Block Card Block Variable

Count Name Columns Positions Symbol Description of Variable

Indicator Block for Isotope A

1-12 1-12 ELMENT Isotope indication 00000OELMENT

13-24 13-24 A Isotope code name

25-36
25-36        a                 (aA-1)/(aA+1)-

2,
where a  is theIndi-                                                     A

cator atomic weight 02 isotope A
Block

1 37-48 37-48 M Number of energy points at which each
for                                                         A
Isotope

function of A is tabulated

A 49-60 49-60 FLAG End of indicator block for isotope A

61-72 61-72
73-80 73-80

-      81-120

End of Isotope List Block

1-12 1-12 FLAG End of isotope list block

13-24 13-24End of
Isotope 25-36 25-36

1
List

37-48 37-48
Block

49-60 49-60

61-72 61-72

73-80 73-80

81-120

3-6



TABLE III-2 (cont.)

Card Block Card Block Variable
Cbunt Name .Columns Positions .Symbol · Description of Variable

Indicator Block for Fission Spectrum

1-12 1-12

13-24 13-24

Indi- 25-36 25-36
cator

37-48 37 -48 M Number of tabular values of fissionBlock                                        Xf1'                                                                                                        spectrumfor                                                              r

Fission 49-60 49-60 FLAG End of indicator block for fission

Spectrum spectrum

61-72 61-72

73-80 .73-80

81-120     «

Fission-Spectrum Table              '

1-12 1-12 E(1) First point at which fission spectrum
is tabulated

13-24 13-24 E(2) Second point at which fission spectrum
is tabulated

25-36 25-36 E(3) Third point at which fission spectrum
is tabulated

Fission
37-48 37-48 E(4) Fourth point at which fission spectrum

1            Spectrum is tabulatedTable
49-60 49-60 E(5) Fifth point at which fission spectrum

is tabulated

61-72 61-72 E(6) Sixth point at which fission spectrum
is tabulated

73-80 73-80

81-120
-

M +1
Xf   -2
6  _

3-7



TABLE III-2 (cont. )

Card Block Card Block Variable

C ount Name
,
Columns Positions Symbol Description of Variable

Fission-Spectrum Table (cont. )
1-12 1-12

th
13-24 13-24 E(K) K   point at which fission spectrum is

tabulated

25-36 25-36
M +I                               th
Xf                  37-48

-

37-48 E(M ) M     point at which fission spectrum
X         Xff

6
is.tabulated

49-60 49-60 FLAG End of argument table for fission

spectrum

61-72 61-72
Xf (1)

Function value at first point of tabu-

lation

73-80 73-80

81-120

1-12 1-12
Xf[E(2)1

Function value at second point of

tabulation

13-24 13-24
Xf[E(3)]

Function value at third point of

tabulation

M +1 25-36 25-36
Xf[E(4)1

Function value at fourth point of
Xf                                                                       tabulation*1
6

37-48 37-48
Xf[E(5)1

Function value at fifth point  of

tabulation

49-60 49-60
Xf[E(6)]

Function value at sixth point of

tabulation

61-72 41-72
Xf[E(7)]

Function value at seventh point of
tabulation

73-80 73-80

81-120
M +1
4  *<01- -2
3      _6
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TABLE III-2 (cont.)
Card Block Card Block Variable
Count Name Columns Positions . Symbol Description of Variable

Fission-Spectrum Table (cont. )
th

1-12 1-12
Xf[ECK)]

Function value at K point of tabulation

13-24 13-24

th
M  ·+1

-
25-36 25-36

)(fIE(MX )1

Function value at M point of tabu-

)(f                                                                                 Xf

3 _ lation

37-48 37-48 FLAG End of function table for fission spectrum

49-60 49-60

61-72 61-72

73-80 73-80

81-120

Indicator Block for Isotope A

1-12 1-12 ELMENT Isotope indication 000000ELMENT

13-24 13-24 A Isotope code name

12
Indi- 25-36

25-36         aA           (aA-1)/(aA+2)]
,

where a t is the
cator atomic weight of isotope A
Block

1 37-48 37-48       Mfor , A Number of energy points for which

Isotope  -        ·
each function of A is tabulated

A 49-60 49-60 FLAG End of indicator block for isotope A

61-72 61-72

73-80 73-80

81-120

3-9



T,ABLE III-2 (cont. )

Card Block Card Block Variable
Count Name Columns Position .Symbol Description of Variable

Descendant Block

1-12 '1-12          A           Isotope code name

13-24 13-24 A Isotope A transforms t6 isotope A
0                                            0

by capture
De-· 25-36 25-36 A Isotope A transforms to isotope A 11seen- by fission1
dant

Block                             A                  1
37-48 37-48 Y Yield of A in fission of A

1

49-60 49-60 A Isotope A transforms to isotope A
2                                                2

by fission
61-72 61-72 Y Yield of A in fission of A

A 2
2

73-80 73-80

81-120

-271A+3
6

-1

1-12 1-12

13-24 13-24

25-36 25-36 A Isotope A transforms to isotope

271  +3                                                                          71              A ..by fission
A 1

y

6
37-48 37-48 Y Yield of A in fission of A

A71           71
49-60 49-60 FLAG End of descendant block

61-72 61-72

73-80 73-80

81-120

3-10 .



TABLE III-2 (cont. )

Card Block Card Block Variable
Count Name Columns POSitiOIi Symbol Description of .Variable

Lambda Block

1-12 , 1-12          A           Isotope code name

13-24 13-24 . X Total radioactive decay constant for
A

isotope A

25-36 25-36  '       A              Name of an isotope produced by radio-
1 active decay of A

Lambda
1 37-48, 37-48 X Radioactive decay constant for A in

Block                             A
1 chain producing Al

49-60 49-60         A             Name of an isotope produced by radio-
2 active decay of A

61172 61-72 k Radioactive decay constant for A inA
2 chain produc ing.AZ

73-80 73-80

81-120

1-12 1-12

13-24 13-24

2 y +3 25-36 25-36          A             Name of an isotope produced by2A    ·    ' 72 radioactive decay of,A
6    _

37-48 37-48 1 Radioactive decay constant for A inA
'

72
chain producing A

Y
2

49-60 49-60 FLAG End of lambda block

61-72 61-72

73-80 73-80

81-120

3-11



TABLE III-2 (cont. )

Card Block Card Block Variable    · ·                                                  ·

Count Name C olumns Positions Symbol Description of Variable  

Function Block for Point E(K)

1-12 1-12          A           Isotope code name
th

13-24 13-24 E(K) K tabular value of energy

25-36 25-36
oc  [E (K)]

Microscopic-capture cross section of

A         *               isotope  A at point   E (K)Func-
tion 37-48 37-48

(*f IE (K)
1

Microscopic-fission cross section of

1                     Block A isotope A,at point  E (K)
for 49-60 49-60

vfA[ECK)]

Number of neutrons emitted per fission
Point

of isotope A at point E(K)
E(K)

61-72 61-72
os  IE (K)

1 Microscopic-elastic-scatter cross
A                       section of isotope  A at point  E (K)

73-80 73-80

81-120

1-12 1-12          A           Isotope code name
th

13-24 13-24 E(K) K tabular value of energy

25-36 25-36

(1-Bo)A[ECK)]     1

- average cosine  of the scattering

angle for,isotope A at point E(K)

37-48 , 37-48 x.    [E(K)] Inelastic spectrum for isotope A at
2 inA point E(K)

49-60 49-60 9.   [ECK)] Inelastic-scattering cross section for
1n

A         isotope A at point E(K)

61-72 61-72 ·

v.     [E(K)]   Number of neutrons emitted perlnA inelastic scatter of isotope A at point
E(K)

73-80 73-80

81-120

8
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TABLE III-2 (concl. )

Card      Block Card  
 

Block Variable
C ount Name, Columns Position Symbol Description of Variable

(Function Block for Point E(K) (coht. )
1-12 1-12               A                  Isotope.code name

th
13-24 13-24 E(K) K tabular value of energy

25-36 25-36 X.. '[ECK)] Normalizing function for X. for
1n 1n

A         isotope A at point E(K)       A
3

37-48 37-48

49-60 49-60

61-72 61-72

73-80 73-80

81-120

End of Function Block

1-12 1-12 FLAG End of function

End of 13-24 13-24
1              Function

25-36 25-36                               ·             '
Block

37-48 0 37-48

49-60 49-60

61-72 · 61-72

73-80 73-80

81-120

3-13



B.  ProgrAm Tape

The DMM Program Tape, a variable-block binary tape, contains all the programs used to

carry out the various phases of any DMM problem. Each program is compiled by the SLAP

assembler and written  on a separate block on'the  tape. The Program  Tape is built  up  from

these SLAP tapes by use of the Tape-Writer Program. The blocks that appear on the Program

Tape are listed in Table III-3.

Table III-3

Blocks on Program Tape

*
Routine Name Number of

Blocks

1)  Tape-Writer - Tape-Loader Routines                                                     1

2) Output Routine                                                                                1

3)  Monitor-Allocation - Block-Read - Block-Write Routines                            1

4) Problem-Input Routine                                                                   1

5)  Microscopic-Group - Cross-Section Tape Routine                                      1

6) Nuclear-Constants-Preparer Routine                                                  1

7) Nuclear-Constants-Corrector Routine                                                    1

8) Diffusion-Theory Routine ./

9) Burnup Routine                                                                                   1

10) Criticality-Adjustment Routine                                                         1

11) Neutron-Balance RoutinS                                                                1
12) Adjoint Routine                                                                           1

13) Xenon-Samarium-Addition Routine                                                        1

14) Basic-Library-Preparation Routine                                                       1

Total Number of Blocks on Tape                                                          14

*     This is the actual order of the routines on the Program Tape.

C.     Basic-Library  Tape

The Basic-Library Tape is a tape containing all the nuclear data necessary to make the

Microscopic-Group - Cross-Section Tape.  The data are taken from the Raw-Data Tape and
arranged in the format and order necessary to be utilized by the DMM programs. The basic

library contains the following information:
3-14



1)        List of isotopes contained  on the  tape.

2)    The fission spectrum used.
The following information is recorded for each isotopei

1)1 Isotope identification

2) ' aA
3)    ' Number of energy values tabulated for each isotope,  M 
4) Descendants (capture, fission, and decay)

5)   ac

6) af
7)   os

8)              a.ln

9) Vf

10) v.ln

11) (1-BO)

12)   X.ln

13)  . X.ln

Items 5 through 13 are all energy dependent and are therefore listed at a series of energy
values  for each isotope. The quantities are. defined  in the first  part  of this Bection.          '

It is assumed that all this information will be contained on a.single reel and that that reel,

in general, will be on TAPE2.

The Basic-Library Tape is a variable-block tape prepared by the Basic-Library Routine.

The list of blocks is given in Table III-4,  and the breakdown,of the information contained in

these blocks is given in Table  III-5.

....'.:
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TABLE III-4

BASIC-LIBRARY TAPE
(Binary)

No. of Variable
Blocks

Isotope List Block                                                                           1
Indicator Block for Fission Spectrum                                                               1

Fission-Spectrurn Table                                                           1

First Isotope

Indicator Block for isotope Al                                                                    1
Descendant Block for isotope Al                                                                      1
Lambda Block for isotope Al 1

Tabular values for isotope Al block                                                             1

Tabular Function Block for isotope  Al   -  ac        [ECK)]                                                                                              1
A

1

Tabular Function Block for isotope  A     -  0-       [E (K)]                                                                                                11    fA
1

Tabular Function Block for
isotope  Al  -  osA   [E (K)]                                                                                              1

1

Tabular Function Block for isotope A  - c= [E(K)]                                                 11 inA
1

Tabular Function Block for isotope  Al   -   vf       [ECK)]                                                                                               1
A

1

Tabular Function Block for isotope A -v [E(K)]                                                 11    inA
1

Tabular Function Block for isotope  Al  -  (1  -  BO)        [E (K)]                                                                                1
A

1

Tabular Function Block for isotope A -X [E(K)]                                                 11 inA
1

Tabular Function Block for isotope A -X [E(K)]                                                 11    in

Al
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TABLE III-4 (cont. )

No. of Variable
Blocks

Second Isotope

Indicator Block for isotope A                                                                     1
Descendant Block for isotope A                                                                       1
Lambda Block for isotope A2                                  '                                           '                        ' 1,

Tabular values for isotope
A2 block                                                             1

Tabular Function Block for isotope A2 - 0=c  [ECK)]                                             1
A
2

Tabular Function Block for isotope AZ .1
ofA [E(K)]

1

Tabular Function Block for
isotope  A2   -0*sA2 [E(K)]                                                                                              1

Tabular Function Block for isotope A  - a. [ECK)] 1
2    in ,A

2

Tabular Function Block for
isotope  A    -   vfA   [E (K)]    .                                                                                          1

2

Tabular Function Block for isotope A  -v      [E(K)]                                             1
2   inA

2

Tabular Function Block for
isotope A2 - (1 - BO) 12[E(K)]                                     1

Tabular Function Block for isotope A -X .[ECK)]                                          12 inA
' ..     2

Tabular Function Block for isotope A  .- X. [E(K)]                                                12         in
A
2

th
Y  Isotope

Indicator Block for isotope A                                                                     1
Descendant Block for

isotope Ay                                                                     1

Lambda Block for isotope A             1                                                            1
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TABLE III-4 (concl. )

No. of Variable
Blocks

th
Y    Isotope (cont. )

Tabular values for isotope AY block 1

Tabular Function Block. for isotope  AY  -  ac         [ECK)]                                                                                       1
A

Y

Tabular Function Block for isotope AY - 1    [E(K)]                                          1
AY

Tabular Function Block for isotope AY - 0s [ECK)1         1
A '
Y

Tabular Function Block for isotope A   - a. [ECK)]                                              1Y inA
Y

Tabular Function Block for isotope AY - vf    [ECK)]                                          1
A
Y /

Tabular Function Block for isotope A -v [E(K)]                                              1Y in
A

Y

Tabular Function Block for isotope AY -, (1 - Bo)    [E(K)]                                  1
AY

Tabular Function Block for isotope A   -X      [E(K)]                                      1
Y · ih 

Y

Tabular Function Block for isotope A -X [ECK)]                                             1Y inAY

End of Tape

Total number of blocks  on tape  =3+ 13Y, where Y= total number-of isotopes, on,Basic-Library

Tape.
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TABLE III-5

DETAILED BLOCK INFORMATION
Basic-Library Tape

Block Variable
Name Symbol Description of Variable

Isotope List Block

ELMENT Isotope indication 000000ELMENT

A                          Isotope code name1

· 1 2

eA                                     (aA1- 1)/(aA1+1) 
,

where a ]. is
the atomic weight

1

of isotope Al

M                            Number of energy values of all functions of AA
1 1

· 377777777777 End of first isotope information

ELMENT Isotope indication 000000ELMENT

A                      , , Isotope code name2

Isotope             '                 '           '            (YA                                                           (aA2 -1)/(aA2+1) 
, where  a      is the atomic

12

List                       2             .   l                           2
Block ....                                              . weight of isotope A 

MA Number of energy values of all
functions of A22

377777777777 End of second isotope information

ELMENT Isotope indication 00000OELMENT

AY                                       Isotope.code name
12

dA                     (aAY-1)/(aAY+1) 
, where a  is the atornic

Y Y
weight of isotope AY

M                            Number of energy values of all functions of A
A YY

th ,377777777777 End of Y 1SOtOpe information

377777777777 End of isotope list
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TABLE III-5
(cont.  )

Block Variable

Name Symbol Description of Variable

Indicator Block for Fission Spectrum

Indicator
Block
for M Number of. tabular values of fission spectrum
Fission                     Xf
Spectrum

377777777777 End of indicator block for fission spectrum

Fission-Spectrum Table

E(1) First point at which the fission spectrum is
tabulated

E(2) Second point at which the fission spectrum is
tabulated

E(3) Third point at which the fission spectrum is
tabulated

E (4) Fourth point at which the fission spectrum is
tabulated

E(5) Fifth point at which the fission spectrum is
tabulated

E(6) Sixth point at which the fission spectrum is
tabulated

--

--

th
E(K) K   point at which the fission spectrum is

tabulated
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TAB LE   III-5
(Cont.)

Block Variable
Name ·    Symbol ·, Description of Variable

Fission-Spectrum:Table (cont. )
thE(M  )                   M      point at which the fission spectrum is

Xf                    Xf

tabulated

377777777777 End of argument table for fission spectrum

Xf[E(1)1 Function value at first point of tabulation

Xf[E(2)1 Function value at second point of tabulation

Xf[E(3)] Function value at third point of tabulation

XfIE(4)1 Function  value at fourth point of tabulation

Xf[E(5)] Function value at fifth point of tabulation

Xf[E(6)1 Function value at sixth point of tabulation,

Xf[E(7)] Function value at seventh point of tabulation

Xf[ECK)1 . Function value at K point of tabulation
th

XfIE.(*4)1
Function value at M     point of tabulation

th:

Xf

377777777777 End of function table for fission spectrum
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TAB LE  III-5
(cont. )

Block Variable

Name Symbol
'

Description of Variable
-

Indicator Block for Isotope A

ELMENT Isotope indication 000000ELMENT

Indicator A                        Isotope code name

Block                                                              12
a                         (aA-1)/(aA+1) 

, where a  is the atomic weightfor                                           A
Isotope A of isotope A

M                            Number of energy points of all functions of A
A

377777777777 End of indicator block for isotope A

Descendant Block

A                       Isotope code name

A                           Isotope A transforms to isotope Ao by capture0
...

A Isotope A transforms to isotope Al by fission
1

Y                               Yield of Al in fission of AA
1,

A                          Isotope A transforms to isotope A2 by fission
2Descendant

Block y Yield of A in fission of AA   ;                2
2

A                        Isotope A transforms to isotope A by fission
Y                                              7
1                                                                1

Y                           Yield of A in fission of A
AY                   71

1

377777777777 End of descendant block
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TAB LE   III-5
(cont. )

Block Variable
Name Symb61 Description of Variable

Lambda Block

A                        Isotope code name
1 Total radioactive decay constant for isotope AA

A                          Name of an isotope produced by radioactive decay1 of A

A Radioactive decay constant for A in chain pro-
A
1 ducing  A 1

A                           Name of an isotope produced by radioactive de'cay
2Lambda of A

Block
A Radioactive decay constant for A in chain pro-
A
2 ducing A2

--

A                             Name of an isotope produced by radioactive decay
72' of A

X Radioactive decay ' constant  for  A in chain  pro-
A

y                       dueing A2                  72

377777777777 End of lambda block
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TABLE III-5
(concl.)

Block Variable

Name ·Symbol Description of Variable

Tabular Values for Isotope A Block

AE(1) First point at which isotope A is tabulated

AE (2) Second point at which isotope A is tabulated

Tabular AE(3) Third point at which isotope A is tabulated
Values
Block AE (4) . Fourth point at which isotope A is tabulated

AE (K) K   point at which isotope A is tabulated
th

th

 E(MA  MA    point at which isotope A is tabulated

377777777777 FLAG - End of block

Tabular-Function Block for Isotope A

fA[E(1)] Function value at point  E (1)

fA[E(2)1 Function value at point  E (2)

Tabular

fA[E(3)] Function value at point  E (3)Function
Block

fA[E(4)1 Function value at point  E (4)

fA[E(5)]
' Function value at point  E (5)

fA[E (6)1 Function value at point  E (6)

fA[ECK)] Function value at point  E (K)

fA [E(MA)1 Function value at point  E (MA)

377777777777 FLAG - End of block

The function f(E) is representative of any of the functions given in items 5 through 13 on

page 15.
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D. Microscopic-Group,- Cross-Section Tape

The Microscopic-Group.-, Cross-Section  Tape  is  also a. variable-block binary tape, which

can be prepared  from  1) a Basic-Library. Tape,   or  2) a previous Microscopic-Group - Cross-

Section Tape (if group structure the same, using the Basic-Library Tape only to compute

cross sections  for new isotopes).   It  must be emphasized  that the second tape mentioned above

will yield meaningful results only if the group structure on the new group tape is exactly the

same  as  that  used to prepare the previous group  tape.

This Microscopic-Group.- Cross-Section Tape contains the group-average,values  as

described in Section I. E and Appendix G of this report. These values are given as 0 1,(1),  al (2),
tr      tr

a't (3),  af(1),  of (2),  0'f (3),  9 .(1),  ac (2),  a c(3), etc., asdiscussed in ATL-A-105, Section. III. B. 1
:,w*gThd blocks contained  on the Microscopic-Group.Tape are listed in Table  III-6,   and  the

detailed description  of the information in these blocks is given in Table III-7.
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TABLE III-6

MICROSCOPIC-GROUP - CROSS-SECTION TAPE
(Binary)

Number of
. '

. I Blocks

Group Structure Block                                                                            1

Isotopes Names Block                                           ·                      1

Fission Spectrum Block                                    ·                                  1

Indicator Block for isotope Al             '                             '                   '       1  ,
1Descendant Block for isotope Al

Lambda Block for isotope Al                                                                            1

AK Block for isotope A 1
1

Group-Average Capture Cross Section Block for isotope Al                                      1

Group-Average Fission Cross Section Block for isotope Al                                    1

Neutrons per Fission Block for isotope Al                                                       1

Group-Average Cross Section Block for Scattering from Group j to
Group i for isotope A                                                                        1

1

Group-Average Transport Cross Section Block for isotope Al                                                        1

Group-Average.Total Cross Section Block for isotope Al     -                                          1

Indicator Block for isotope A2                                                                       1
Descendant Block for isotope A2                                                                    1
LAmbda Block for isotope A2 1

AK Block for isotope A                                                                           1
2

Group-Average Capture Cross Section Block for isotope A                                       1

Group-:Average Fission Cross· Section Block for isotope A2                                                              1

Neutrons per Fission Block for isotope A2                                                       1
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TABLE III-6
(concl.)

Number of
Blocks

Group-Average Cross Section Block for Scattering from Group j.to
Group i for Isotope  *2  ' '                                                                                   I                                                            1

Group-Average Transport Cross Section block for isotope A2                                 1

Group-Average Total Cross Section Block for isotope A2                                     1
Indicator Block for isotope A                                                                        1

B

Lambda Block for isotope A                                                                         1
B

AK Block for isotope A                                                                                    1B

Group-Average Capture Cross Section Block for isotope AB                                     1

Group-Average Fission Cross Section Block for isotope AB                                   1

Neutrons per Fission Block for isotope A                                                                                       1

Group-Average Cross Section Block for Scattering from Group j to
Group i for isotope AB                                                                      1

Group-Average Transport Cr6ss Section Block for isotope A 3                                1

Group-Average Total Cross Section Block for isotope A     '                '                '     1

Total number of blocks on Mieroscopic-Group .- Cross-Section Tape =3+ 1OB,

where  B  is the number of isotopes in the problem.
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TABLE HI-7  ,

DETAILED BLOCK INFORMATION
Microscopic-Group - Cross-Section Tape

Block Variable

Name Symbol Description of Variable

Group Structure Block
1'

E First point of group structure

2                     '
E Second point of group structure

3
E Third point of group structure

4
E Fourth point of group structure

i                      th
Group                           .E 1 point of group structure
Structure

I-2Block                                E.                              I- 2nd point of group structure

I-1
E                                       I -- 1st point of group structure

I                      th
E                            I   point of group structure

I+ 1
E                                           I +1st point of group structure

377777777777 FLAG - End of group structure block

i i+1     i 8The magnitudes of the energies are such that E  >E , where 0.0252 ev s E  5 1 0  ev.

Isotope Names Block

A                          Isotope code name for isotope Al1

A                        Isotope code name for isotope A22

Isotope A                                           Isotope.code name for isotope A
3 3Names

Block A  Isotope code name for isotope A 

A                             Isotope .code name for isotope AB-1 B-1

A                        Isotope code name for isotope ABB

377777777777 FLAG - End of isotope names block
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TABLE III-7
(cont.)

Block Variable
Name . Symbol Description of Variable

Fission Spectrum Block

Xf(El)                       Value of fission spectrum - Group 1

Xf(E2) Value of fission spectrum - Group 2
Fission
Spectrum

Xf(Ei)
Value of fission spectrum - Group i

Block

I-1

Xf(E ) Value of fission spectrum - Group I-1

Xf(E I) Value of fission spectrum - Group I

377777777777 FLAG - End of fission spectrum block

Indicator Block for Isotope A

ELMENT Isotope indication 000000ELMENT

A                        Isotope.code nameIndicator

Block                                                         1 2a
for                                                                       A                                                        (aA- 1)/(aA+1)       ,   where   a   is

the atomic weight

Isotope A of isotope A

M                              Number of energy points of all functions of AA

377777777777 End of indicator block for isotope A
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TABLE III-7
(cont. )

Block Variable

Name Symbol Description of Variable

Descendant Block for Isotope A

A                                           Isotope.code name

A                          Isotope A transforms to isotope Ao by capture
0·

A                          Isotope A transforms to isotope Al by fission
1

Y                             Yield of A in fission of A
A 1
1

Descendant
A2

Isotope A transforms to isotope A2 by fission

Block for
Isotope A Y Yield of A in fission of A

A2·   2

A                           Isotope A transforms to isotope:  A
71 71

Y                             Yield of A in fission of A
A
7                   711

377777777777 End of descendant block
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TABLE III-7
(cont. )

Block Variable
Name Symbol   : Description of Variable

Lambda Block f6r Isotope A

A                        Isotope code name     '

X          -                     . Total radioactive decay constant for isotope AA

A                          Name of an isotope produced by radioactive1          ·            : decay of A
A Radioactive decay constant for A in chainA

1                                 .    .producing Al

A                           Name of an isotope produced by radioactive
2

decay of A
La.mbda
Block   " AA Radioactive decay constant  for  A in chain  

2                       produding A2

--

A                          Name of an isotope produced by radioactive
Y 2                                         decay  of A

1 Radioactive decay constant for A in chainA
* 2                                                                 producing  A

Y
2

377777777777 End of lambda block
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TABLE III-7
(cont. )

Block Variable
Name ·Symbol Description of Variable

AK Block of Isotope A

A Code name for isotope A

k
1N                      Concentration of isotope A in first regionA

containing A - kl
k
1f Code number of shielding factor set for isotope AA

in region kl

k First region containing isotope A
1

A                         Code name for isotope A

kAK Block                      2
of Isotope A                     A

N                       Concentration of isotope A in second region
containing A - k 

k2f Code number for shielding factor set for isotope AA
in k

2

k Second region containing A
2

A                          Code name for isotope A

k
L

N                                              Concentration of isotope, A  in last region  con-A
taining A - kL

k                     ·
Lf Code number for shielding factor set for isotope AA

in region kL

k Last region containing AL

377777777777 F LAG  -  End  of AK block
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TABLE III-7
(concl. )

Block Variable
Name Symbol Description of Variable

Group-Average Cross Section Block for Isotope A

1                                                      *           **

'PAC')
Average cross section for process. P, integral  1,
for group 1

opl (2) Average cross section for process P, integral 2,
for group 1

aPA9)
Average cross section for pr.ocess P, integral 3,
for group 1

Group-
9 1(1)

Average cross section for process P, integral 1,
Average for group 2
Cross-
Section ap (2) Average cross section for process P, integral 2,
Block for group 2

at (3) Average cross section for process P, integral 3,

A                        for group 2

aPAB)
Average cross section for process P, integral 1,
for group i

aPA(4
Average cross section for process P, integral 2,
for group i

aPA(3)
Average cross section for process P, integral 3,
for group i

ap (1) Average cross section for process P, integral 1
for group I

a]I (2) Average cross section for process P, integral 2
A                       for group I

aPA(3)
Average cross section for process P, integral 3
for group I

377777777777 End of group average block

*   P is the symbol for a process such as capture, fission, transport.
**   Integrals 1, 2, .3 refer t6 group-average. values given. in Section I. E and Appendix. G of this

            report and
in ATL-A-105, Section III. B. 1
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E.     Nuclear-Constants  Tape

The Nuclear-Constants Tape is a variable-block binary tape formed from the energy-

dependent nuclear data appearing on the Microscopic-Group - Cross-Section Tape in conjunction
with the problem-input data on the identification of the isotopes in the various geometric regions

-24of the problem and their concentrations (atom/cc x 10    ). The constants appearing on this
tape are described in Section  I  of this report  and in Section  III  of ATL-A-105.1

k-i kTi kTi j kFi k i k iThese constants are  U ,   i ., ,     '  -f'    f
V S The k refers to geometric region

number, and the i to group number.

The six blocks appearing on this tape are listed in Table III-8 and the details of represen-

tative blocks in Table  III-9.

Table III-8

Nuclear-Constants Tape
(Binary Type)

Number of
Blocks*

kiNuclear-Constants Matrix Block f6r  D                                                          1

k iNuclear-C onstants Matrix Block  for     T                                                                                                                            1

k ijNuclear-Constants Matrix Block for  T                                                       1

k 1Nuclear-Constants Matrix Block for  F                                                          1

kiNuclear-C onstants Matrix
Block  for     xf                                                                                                                           1

kiNuclear-Constants Matrix Block for  E                                                          1
f

*  k is region index, and i is group index.
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TABLE III-9

ki
NUC LEAR-CONSTANTS MATRIX BLOCK FOR VARIABLE     Z

Block Valf'iable

Name Synnbol Description of Va *ble
*

1 1 k i
Z                          .Value of nuclear constant  Z for region 1,

group 1

2 1 k i
Z                                                  Value of nuclear constant     Z for region  2,

group 1

R l                               k iZ                                  Value of nuclear constant   Z for region R,
group 1

1 2 k i
Z                            Value of nuclear constant   Z for region 1,

group 2

2 2 k i
Z                                Value of nuclear constant   Z for region 2.,

Nuclear group 2
Constants
Matrix

R 2 k iBlock Z Value of nuclear constant   Z for region R,
ki
Z                                          group 2

kzi                            k iValue of nuclear constant  Z for region k,
group i

l I k i
Z                            Value of nuclear constant   Z for region 1,

group I

2 I k i
Z                                                  Value of nuclear constant     Z for region 2,

group I

R I k i
Z                          Value of nuclear constant  Z for region R,

group I 'rw:.. 1 : ./ ,
377777777777 FLAG - End of nuclear constants matrix block

ki
Z

*k i k i kmi k i k i k i
Z    represents     D  ,       i,      F,·Xf  '      I f  '- 3-35



TABLE III-9
(cont. )

k ijNUC LEAR-CONSTANTS MATRIX BLOCK FOR VARIAB LE      T

Block
,
Variable

Name Symbol Description of Variable

1 21 k_ijT                         Value of  T for region 1 and scattering from
groups 1 to 2

2 21 '

k ijT                       Value of  T for region 2 and scattering from
groups 1 to 2

3 21 k ijT                         Value of  T for region 3 and scattering from
groups 1 to 2

R 21 k ijT                        , Value of  T for region R and scattering from
groups 1 to 2

1 31 k ijT                       Value of  T for region 1 and scattering from
Nuclear groups 1 to 3
Constants
Matrix . T Value of  T for region 2 and scattering from

2 31 k_ij

Block groups 1 to 3
kTij

R 31 k ijT                        Value of  T for region R and scattering from
groups 1 to 3

1 32 k ijT                         Value of  T for region 1 and scattering from
groups 2 to 3

2 32 k_ijT                     ·   Value of  '1' for region 2 and scattering from
groups 2 to 3

R 32 k ijT                       Value of  T for region R and scattering from
groups 2 to 3

11'ij                 k ij
'     Value of  T for region l and scattering from

groups j to i

2Ti j                                                                                        k    i jValue of  T for region 2 and scattering from

.1groups j to i
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TABLE III-9
(concl.)

Block
Variable                                                                  

                                                  I

Name Symbol Description of Variable

kTij                    k-i jValue of  T for region k and scattering from
groups j to i

RTij k_ijValue of  T for region R and scattering from
groups j to i

1  I. I-1 k_ijT' Value  of     T for region  1 and scattering. from

groups  I- 1  to  I

2TI,  I- 1 k_ijValue of  T for region 2 and scattering frorn
groups  I- 1  to  I

R  I, I-1 k_ijT                                    Value of   T for region R and scattering' from
groups  I- 1  to  I

377777777777 FLAG - End of nuclear-constants matrix block

kT i j
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F.      Output  Tape

The Output Tape (TAPE8) contains all the output generated by the different parts of the

DMM Program. Eight of the fourteen programs produce output that appears on this tape.  The

programs and the type of output produced are given below. A detailed description of the output

format was given in Section II.

Table III-10

Output Tape

1) Nuclear-Constants-Preparer Output Nuclear constants.

2) Nuclear-Constants-Corrector Output Nuclear constants.

Fluxes by group and space point.3) Diffusion-Theory Output Power density by space point.
4)   Adjoint - Diffusion-Theory Output . Reactivity.

5) Burnup Output Concentration of depleted and produced
-24

c isotopes (atom/cc  x 1 0          ) .                                                                       1

6) Neutron-Balance Output Complete system balance, flux, fissiohs,
sources, degradations, removals, etc.,
per group and region.

7) Xenon-Samarium-Addition Output Concentration of xenon and samarium
-24

produced (atoms/cc  x  10        ) „

8) Criticiality-Adjustment Output Reactivity for each perturbed value of
concentration, region size, or perpendicular
leakage. Change of perturbed quantity
versus change in reactivity and convergence.

. G.  Intermediate Tape

The  Intermediate Tape, TAPE7,   is  used  by the Burnup Routine to store computed values  of

the concentration along with the estimated values of the first four derivatives for all the isotopes

in all regions at a particular instant of time.

H.  Dump Tape
The  Dump Tape, TAPE9,    is used primarily  to  dump the contents  of the memory  of the machine.

*
The  actual dump routine described  in the Lockheed Service Library accomplishes  this.     It  is  not

i possible, however, to use this Dump Tape to restart the problem.

l

* Lockheed Service Library is described in detail in Appendix D.
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I. Lockheed Service Library
The Lockheed Service Library is written and read in the variable-block mode except for

the first block, which is called the "Driver Blotk. " The Driver Block controls the loading of

the library from tape to drum.

Four variable blocks (2048 words each) containing the entire contents of drums  4  and  5

follow the Driver Block.   The drum is restored from these blocks when A=O o n a 40, 000-drum

start. The second core is used as a buffer during the transfer, and no attempt is made to

preserve either the initial content of this buffer space or the first 661 words of first core.

Following these four blocks on the tape, the service routines appear again in blocks of

500 words or less.   In the case of a 40, 000-drum start with A equal to the code (Code * DRUMST

- 40,000) of a routine, the library is moved past the four large blocks and the desired routine

is  selected from the small blocks. Since these blocks  are  s 500 words, the Drum-Cere Image

in core may be used for the transfer buffer; hence, all of core is preserved on a selective

restore.

J.  Adjoint-Constants Tape
The Adjoint Constants are. determined  from the normal Nuclear Constants  by the procedure

given in Section I. This procedure merely requires a rearrangement of the Nuclear Constants

on TAPE4. The results are then written in set blocks on TAPE6 in exactlythe same way as

the Nuclear Constants are written on TAPE4 and are available for the diffusion calculation

that  yields the adjoint fluxes.
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IV. OPERATIONAL PROCEDURES·AND PROGRAM CONTROL

The details of preparing, running, and controlling a DMM problem are discussed fully
in this section. The following items are described: preparing a Raw-Data Tape, preparing

a  Program  Tape, tape requirements, machine operation, program control, and machine

stops.

A.   Preparation of Raw-Data Tape

The  Raw-Data  Tape is prepared  from many, types  of data. Although the Raw-Data

Tape is described in Section  III, it might  be  well to repeat the information at this-time.

The Raw-Data Tape is a variable-block tape and is prepared from seven different

types of cards. The various.card forms  and the information each contains are listed  on

the.following pages.

1. Card Types

a.   Indicator Card

Card Variable
Columns Symbol Entry Description of Variable

1-12 ELMENT 000000ELMENT Begihning of isotope indicator
*

13 24 A 0000000000XX Isotope code name

25 -36                       a eoocxxxxx:Exx a  = (aA-1)/(aA+1)2, where a  isA A
atomic weight of A

37-48 M 000000000XXX Number of tabular values of AA
Y

39-60 FLAG 999999999999 End of indicative informiftion

61-72

73-79

80

*      X indicates quantity in.Variable Symbol column.
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b.  End-of-Indicator Card - End-of-Function Card

Card Variable
Columns Symbol Entry Description of Variable

Y
1-12 FLAG 999999999999 End-of-Indicator Card - End-of-

Function.Card                                   

13-24

25-36

37-48

49-60

61-72

73-79

80

c.   Indicator Card - Fission Spectrum

Card Variable
Columns Symbol Entry Description of Variable

1-12

13-24

25-36

37-48 M 000000000XXX Number of tabular values for fission
Xf                                           spectrum

Y
49-60 FLAG 999999999999 End of indicator card - fission

61-72 spectrum

73-80
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d.    Fission-Spectrum-Table.Cards                                              -

Card Variable
C olumns Synnbol Entry Description of Variable

1-12
'

E(1) =EXXXXXXXX*XX First point of tabulation

13-24 E(2) zeocoocxxx=EXX Second point of tabulation

25-36 E(3) eoccoocxx=i=xx Third point of tabulation

37-48      -     E(4)
-

ZEXXXXXXXX=EXX Fourth point of tabulation

49-60. E(5) eeococxxx=Exx Fifth point of tabulation

61-72 E(6) =1:XXXXXXXX=i=XX Sixth point of. tabulation

73-80.

th
1-12 E(K) =1:XXXXXXXX=EXX K   point of tabulation

13-24

th
25-36 E(M ) =1=XXXXXXXX=l=Xx M      point of tabulation

Xf                                     Xf
Y.

R
37-48 FLAG 999999999999 End of argument values

49-60
Xf[E(1)]

:EXXXXXXXXEXX Function value at first point of

tabulation

61-72
Xf[ E

(231 :EXXXXXXXX=EXX Function value at second point of

tabulation

73-80

,

1-12
Xf[E(3)]

=1:XXXXXXXX= Function value at third point of

tabulation

13-24
th

25-36
Xf[E(MX )1

ZIZXXXXXXXX XX Function value at M point of

tabulation            Xf
37-48 FLAG 99999999999  End of function values

49-60

61-72

73-80
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e. Descendant
Cards                                                          

                                

Card Variable

. Columns -Symbol Entry Description of Variable

1-12                         ·A 0000000000XX Isotope.code name

13-24 A 0000000000)¤C Isbtope A transforms.to  isotope  400
by capture  

25-36 A 0000000000XX Isotope A transforms. to isotope  A1       1
by.·fission

37 -48 Y =EXXXXXXXX:i=XX Yield of A in fission of A
A 1

1

49-60 A 0000000000XX Isotope A transforms to isotope A22 by fissiod

61-72 Y =EXXXXXXXX=EXX Yield of A in fiSSiOIi of A
A 2
2

73-79

80

1-12                       A 0000000000XX Isotope A transforms to isotope A
7 -1 7 -1

1                                           by fission                                1

13-24 Y :EXXXXXxxx=Exx Yield of A in. fission of A
A                                          7 1-1 .-  1-1

25-36 A 00000000001Of Isotope A transforms to isotope A
7                                                                 7

1                                           by fission                                1

37 -48 Y  0000OOcxfxx Yield of A in fission of A
A                               71

1

Y
49-60 FLAG 999999999999 End of descendant block

61-72

73-79

80
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f. Lambda Cards                                  :
Card :Variable                                                                                                                     '

Columns Symbol Entry Description of Variable

1-12                 A 0000000000XX Isotope code name

13-24           A· 0000000000XX Total radioactive decay constant  '
- A for isotope A

25-36 A. 0000000000XX, Name of an isotope produced by1
'         . radioactive decay of A

-           37-48 .A 0000000000XX ·Radioactive.decay constant for A in
.chain producing Al

49-60 A 0000000000XX Name of an isotope produced by
2

radioactive decay of A

61-72 X 0000000OOOJOC Radioactive decay constant for A inA ·2 chain produc ing  A2

73-80

V       1-12

13-'24

25-36 A 0000000000XX Name of an isotope produced by
72 radioactive decay, of A

37-48           1 0000000000)CK Radioactive.decay constant for A  inA
7                                                                                                                chain produc ing  A
2.    . .                                   7

2

Y
49-60 FLAG 999999999999 End of lambda block

17                                                                                                                                                                                                                                                          ·

61-72

73-80             '              -
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g. Function Value at Energy Point E(K) Cards

Card Variable
Columns . Symbol .Entry Description of Variable

I

1-12                         A 0000000000XX Isotope.code  name
th

13-24 E(K) =EXXXXXXXXEXX K tabular value of energy for

isotope A

25-36

acA[ E
(K)] BoocoocxxExx, Microscopic-capture cross section

for isotope A point E(K)

37-48
ac IECK)] :8000000CX=1=XX Microscopic-fission cross section

A for  isotope A point  E (K)
49-60

vfA[ECK)]

eocoocxxxExx Number of neutrons. emitted  per
fission for isotope A point E(K)

61-72
 A[E(K)]

eooocoocxExx Microscopic elastic scatter cross
section for isotope A point E(K)

73-79

80                    1                           1 Card number

1-12                   A 0000000000XX Isotope code name
i th

.-

13-24 E(K) eooococxxecx K tabular value.of energy for isotope A

25-36

[l-BblA[ECK)]

:BOOOCXXXX=!=xx 1 - average .cosine of the scattering

angle:.for isotope A point E(K)
37-48 X. [E(K)] = OCCXXXXX3=XX Inelastic spectrum· for isotope A

inA point   E (K) -

49-60
ain [ECK)] eooococxxecx Inelastic scattering cross section for

A isotope A point E(K)
61-72 v. [ECK)] eooofjocxxfxx Number of neutrons emitted perlnA inelastic scatter for isotope A
73-79 point E(K)

80                  2                         2 Card number
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Card Variable
Columns Synnbol Entry Description of Variable

1-12                       A 0000000000XX Isotope code name
th

13-24 E(K) =1:XXXXXXXX:kxx K tabular value .of energy for

isotope A
»

25-36 X. [ECK)] :1:XXXXXXXXEXX Normalizing function for truncated
lnA                                        x. for isotope A point E(K)

ln

37-48

-       49-60

61-72

73-79

80                   3                           3 Card number

8 2. Card Decks

In order to prepare a Raw-Data.Tape, the following decks of raw-data cards must

be formed:

Indicator-Card Deck - Contains the indicator cards for each isotope.to be put on

the Raw-Data Tapes. These cards are ordered by ascending values  of the isotope  code

name.     The  last  card  in  this  deck must be the end-of-indicator.Card.

Indicator-Card - Fission-Spectrum Deck - Consists of one .card, the Indicator-

Card - Fission Spectrum.
. -

Fission-Spectrum-Table Deck - Consists of the cards comprising the Fission-

1 Spectrum Table as previously defined.
...

The data given  up to this point_contained enly, information, having no  affiliation    with

any particular isotope. Each isotope  has the decks indicated below.
-

Isotope-Information Decks

a)     Indicator Card - This.deck consists of a single card which has been defined

previously in this.section.

b) Descendant Cards .- This deck consists of a number of cards which have been

defined previously in this section.

c) Lambda Cards - This deck consists of a number of cards which have been

defined previous ly  in this. section.
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d) Function Value - .This deck consists of information contained on the Function-

Value-at-Energy-Point E(K) cards. There are three.cards.for each tabular value,   as

described earlier in this section. The number of tabular values vary with each isotope.                   -

The.Function-Value Deck must be placed in order of increasing isotope number,  card

columns 11 and 12. Within each isotope, the cards must be in order of increasing energy               «

value, columns 13 through 24. Within each energy value, the cards  must  be in order  of

increasing card number, column 80. The function.values pertaining to one isotope are

followed by an End-of-Function Card.

To prepare the .Raw-Data Tape, place the defined decks in the following order: ...

1)   Indicator-Card Deck

2)   Indicator-Card - Fission-Spectrum Deck

3)   Fission-Spectrum-Table Deck

4)   Indicator-Card Deck (Is.otope Al)
5)   Descendant-Card Deck (Isotope Al)
6)   Lambda-Card Deck (Isotope Al)
7)   Function-Value Deck (Isotope Al)
8)   End-of-Function Card (Isotope Al)

9)   Indicator-Card Deck (Isotope A2)
-,

10)  · Descendant-Card'Deck (Isot.ope A2)

11)   Lambda-Card peck (Isotope A2)
-,

12)   Function-Value Deck (Isotope A2)
13)   End-of-Function Card (Isotope A2)

14)       Indicator-Card Deck (Isotope AY, where Y  is the index  for last isotope).

15)   Descendant-Card Deck (Isotope AY)
16)   Lambda-Card Deck (Isotope AY)
17)     Function-Value Deck (Isotope. AY)
18) End-of-Function.Card (Isotope  AY)
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With the decks ordered as directed above, they must then be placed on tape.  The

resulting tape must contain one.card per block and.must  be in the.variable.-block  mode.

.. The card-to-tape converter  may  be  used to prepare  this  tape  in a fixed-block  mode.     It  is

then necessary to convert this tape to an 1103A-prepared variable-block tape. ·  This is

- one  procedure.that  may  be  used to prepare the Raw-Data Tape; there are other feasible

-                  methods.

It is necessary to prepare each Raw-Data Tape with an integral number of isotopes.

This means simply that each Raw-Data.Tape must contain all of the information pertinent

-                      to  a particular isotope. The first Raw-Data Tape, however, does contain the Indicator-

Card Deck, the Indicator-Card - Fission-Spectrum Deck, and the Fission-Spectrum-Table
M-1 Deck.

B.   Preparation of Program Tape

Preparation of the Program Tape is a necessary step to implement the DMM System.
*

Each of the 14 programs on the Progrdm Tape is first assembled by the SLAP Routine on

the Lockheed Service Librarir. These assembled programs are read into the machine and

deposited in binary form on the Program Tape. This Program Tape is then used as the

repository  for  the 14 programs. The necessary program is.then available to solve  a

particular problem by means  of the MONITOR  and the program-control words. Operating

instructions for making or revising the binary Program Tape are given below.

1. Switch Settings

MJ 1 on

2 - 3 off

MS 1 ·- 3 off

2. Input Tapes
Tape Description Tape (Uniservo) Number

Logical Symbolic
Old DMM binary Program  Tape  (see note  1) Optional DMMPT

DMM Tape-Writer, SLAP Symbolic Tape (see note 2) Optional TWSST

DMM Program(s) - SLAP Symbolic Tape(s) (There Optional SYMTP
may be from 1 to 13 of these in a given run.)

*        SLAP is described in Appendix  E.
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3.     Output Tape

The.output will be a new bMM binary Program Tape written on DMMPT.

4.    Load the Lockheed Service Library onto.drum.                   ·                                          «

5.       If you have a TWSST  tape  (see note .2),load by using the library routine,   "Load SLAP
Symbolic Tape. " After loading TWSST, start at 00005.  If you are not using a
TWSST  tape,    load  the   old DMM Prograin  TaVe   (DMMPT)   as« in  note   3.

6. Perform these steps for each SLAP Symbolic Tapeto be loaded:

a.   At MSO 17766, set Q to.the number of the next symbolic tape (SYMTP)
you wish to load (they may be loaded in any order).

b. Start.

7.       After  the  last  of  the SLAP Input Tapes  has  been  read, MSO 17766 will again
occur.    Set Q to the.tape number of the Program Tape (DMMPT); change  PAK
to 17767, then start.

8.        After  the  new  tape is written on DMMPT, the program  will  stop  on  a PS instruction.

Note 1:   If an old Program Tape is not provided, a.blank tape is used on DMMPT.   The
output will appear on this unit.

Note 2: TWSST may or may not be used. If it ris furnished, load it first, as in 5 above.
If  it  is  not  furnished,   use  an  old  Program  Tape  (note 1). :

,

*

Note  3:    The DMM Program  Tape  may be loaded  by  the WADD Abnormal Drum Start
routine, or by any routine.that does the.following: .Stores an MJO instruction.in
00000; reads one variable-length block into 00001 and successive locations;
jumps to 00001.

The machine stops are listed below to indicate errors  in the. Tape-Writer  and ·Tape-

Loader Routines.

Stop Condition Results  if.START is Pressed

MSO 17770 Word count of a DMM program exceeds Return to stop.

4095.

MSO 17771 No room in temporary storage for Program is ignored. T-W prepares

prograrn just loaded. to load next program.

MSO 17772, Incorrect I. D. number on program Same as above.

just loaded. Block number less than 1.

MSO 17773 Incorrect I. D. number on program Same as above.

just loaded. Block number greater
than   14.

*       To use the LMSD Abnormal Drum Start explained in Appendix C, the Program Tape
must be on

Uniservo 1.                                                                                    4-10

-



Stop Condition Results if START is Pres.ied
MSO 17774 The program just loaded from its Accept the latest one loaded

SLAP tape has already been loaded (reject previously loaded
and stored in TEMP. program).

MSO 17775 T-W Was not given anything to write Prepare to load a SLAP tape.

(no SLAP tapes were loaded).
MSO 17776 End-of-program tape.found. Return to stop.

MSO 17777 Error in reading program tape. Return to stop.
Block numbers do not check.

C. Operating Procedure

*          1.  Tapes
 t                               The tapes used by each program in the. DMM System are listed in Table IV-1,

which describes the tape input or output information necessary for each routine.  The

input tapes are described  by name; the output tapes are designated  by  X's  in the appro-

priate columns.

The Basic-Library-Preparation Routine is used only to prepare a cross-section

library  tape. This library is retained  and  used in subsequent reactor calculations.     It  is

necessary  to  use the Basic-Library-Preparation Routine.when preparing the.cross -section

library tape originally  or when adding the cross sections of subsequent.isotopes.    The

Basic-Library-Preparation Routine"is designed to make the Basic-Library Tape in its

entirety; there are no provisions for patching or adding to an existing library tape.  The

new isotopes must be placed on a variable-block XS-3 tape (Raw-Data ·Tape) in ascending

values of the energy. These tapes, containing cross-section information on an integral

number of isotopes,   are  fed  to the computer in order of increasing isotope number.      The

Basic-Library-Preparation Routine assimilates this information and places it on the Basic-

Library Tape.

To create a Microscopic-Group - Cross-Section Tape, the Basic-Library Tape

must be used. The· Microscopic-Group - Cross-Section ·Tape must be completely remade

only if there  is a change in group structure  or a completely different  list of isotopes.      If

the group structure and isotope  list are identical with those  of  an old group  tape,   the  old

group tape may be used.   If the new group structure is identical to that of the old group
structure on' the old group tape but the isotope list is different,  then all of the isotopes
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TABLE IV-1

TAPE TABLE

Servo Number

Program        1              2              3              4              5              6              7              8              9             10

Service
PROBIN Program Dump

, Library
Raw- Service

BASLIB Program        X                                                                                               DumpData Library

Basic Old Service
MGCSTP Program Group DumpLibrary X Library i

Micro-
4                                                  scopic4 NUCCON Program              X                       X Dump Service·
to Group

Library
Average

Nuclear Service
DIFFUS Program                                                                                                    X          DumpConstants Library

Micro-
scopic Nuclear Service

CONCOR Program Library
X    Dump

Group Constants

Average
Service

CRTCAL Program                                          X    Dump Library
Micro-

Nuclear
Scopic

XESMAD Program Constants                                                        X Dump Service
Group

Library
Average

Nuclear X iAdjoint Service
AJOINT Program X DumpConstants Constants) Library

Micro-                                                                                             -
scopicBURNUP Program

Library
X      X Dump Service

Group
Average

NUTBAL Program Nuclear                 X Dump Service

 
Constants Librari

I j >C i ,   c   C  :   ..       3 1.#        ..   2.



that have previously been computed on the old group tape  may be copied ·onto. the new group

tape. Those isotopes  not  on  the old group  tape are computed  from the Basic-Library  Tape

and added.

The Lockheed Service Library.(on TAPE10) is.described in Appendix  D.

2.        Cards

Put Problem Input deck in Bull and cycle one card.  This deck may contain infor-

mation pertaining  to many problems. As meritioned before, the input  to  all of these problems

may be placed in the card reader at one time.

IMPORTANT:

THE FIRST SET OF INPUT TO ANY PROBLEM MUST BE THE PROBLEM DIMENSIONS
AND THE PROPER DATA-IDENTIFICATION WORD.

3. Operating Instructions
*

a.   Read in Lockheed Service Library   .

1)   Set PCR to 75 10171 00000

X Reg to 76 57610 00000

2)   Set Main Pulse Distributor to 3.

3) Program Start.

4)   Hang up on EXTERNAL WAIT.

» 5)      Set Tape Control Register  to  6032.

6)  Tape Start.

b.   Begin DMM Problem
**

WADD Abnormal-Drum Start   with Q = 400000000001. The problem then runs

without manual intervention unless stops : are encountered.

-             4. Program Stops

a.       A  final stop indicates  the  end  of all problems.
-'-

b.       An  MS  3  stop  can  be  used to cause the machine  to  stop  in the Monitor immediately
after a DMM program is loaded.

*    To read in the Service Library subsequently: master clear, set Q = 000000000012,  and
progrannstart.

** Abnormal-drum starts are explained in Appendix  C.
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c.   The list of MS 3 stops follows.

PROBIN · 563000000611

BASLIB 563000003923

MGCSTP 563000000630

NUCCON 563000000632 .-

DIFFUS 563000000642

CONCOR 563000000636

CRTCAL 563000000670

XESMAD 563000000717
-

AJOINT 563000000712

BURNUP 563000000664

NUTBAL 563000000706

These stops allow the program loaded to be corrected by use of Four-Field                - 

Octal Loaders. The problem may be resumed by setting PAK to the V-address of the MS 3

command.

d.       Selection  of the  MS 2 switch will cause the machine to stop.in the computation

of the.Criticality-Adjustment Routine.    At this point, the current reactivity in floating-

binary form is displayed in the Q register.

D. Program Control

Program control is maintained by the Monitor Routine. The Monitor resides in core

and directs prograbl flow by means of a set of instructions presented to it. These instruc-

tions, called Program-Control· Words, cause the Monitor to process desired DMM programs

in the sequence indicated. Following is a brief discussion of the Program-Control Words

and an extensive description of the Monitor.

1. Program-Control Words
-

The DMM System consists  of  some 14 programs. Three  are  of. the auxiliary  type,

whereas the remaining 11 may be used singly or in combination during a given problem.

The user selects the programs to be used and the order in which they are to be called by

means of certain input words called Program-Control Words. A comprehAnsive description

of the Program-Control Words is given in Section II.
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2.        Monitor

There are.four main sections within the Monitor, as described below.

a.     The  Program-Control Word (PCW) routine (starting address.= DlVIND) inter-

prets each PCW and causes the programs called for in the PCW to be loaded and executed.

The  cell, DIAC, always contains the current  PCW;  the  cell, DIAL, contains the (relative)
location of the next PCW to be executed.

Starting at DMND, the contents of DIAC (initially the Problem-Input PCW) are
examined to determine whether the PCW calls for: 1) execution of a program, 2) transfer to

another PCW, or 3) end of run.

In case 1), the tally of the PCW (in the V field of DIAC) is tested.   If the tally
is greater than zero, it is reduced by one, the program called for (program number is in

the U field of DIAC) is loaded (by the LOAD routine described below), and control goes to

the appropriate program entrance (see below).      If the tally  is  zero, the contents  of  the

location specified  in  DIAL  is  sent  to  DIAC,   DIAL is bumped  by  one, and control  goes  back

to DMND.

In  case  2), the tally  of the transfer  PCW is tested to determine whether  or »24
the  transfer. has  been  made a sufficient number of times. This.tally, unlike  that  of the

program PCW, is kept in a PCW image block (an 18-word image of the input PCW block).
When a transfer  PCW  is  in  DIAC, its relative location within  the  PCW  (or PCW image)

block  is   (DIA L)  - 1.    If the transfer tally is greater  than  zero,   it is reduced  by  one,   the

contents  of DIAL is replaced by (DIAC)u,'  and the programproceeds as  in 1) above  with  zero

tally.     If the,transfer tally  is. zero, the image  PCW is replaced  by the initial (input)  PCW
(causing the tally to be reset to its initial value), and the program proceeds as in 1) above

with zero tally.

In case 3), the Output Tape is marked with end-of-file, then both it and the

program  tape are rewound. The program then makes a final  stop (PS instruction).
b.   The LOAD subroutine is used to read programs called for in the PCW into

core memory.   When LOAD is entered, the program I. D. number (which is equal to the

progam block number on the Program Tape) is in the low-order positions of Q.   LOAD

moves the Program Tape forward or back so that it is in position to read the block requested,

then reads the block and checks the block I. D. number against the block number.   The
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position of the Program Tape is recorded in BLOCK,  so that tape movement may be minimized.

After the correct block has been loaded, a normal subroutine exit is made.

c.     The OUTPT subroutine is.called on at eadh point.in DMM where output is

printed. This. subroutine .stores the contents  of the core memory  to be· occupied  by  the

print routine  in  a drum buffer reserved  for, that purpose. The print routine  is then called  in

from  drum  and an appropriate.entrance (according to.which DMM program output is required)

is set up and executed. After return from the print routine to the OUTPT routine, core

memory is restored from the drum buffer and a normal subroutine exit is made.

At  the  time the print routine is loaded  (by  the Tape Loader),   a word count  of

the print routine is stored in.cell· NDCI.    The .cell,  DRUM,  is then filled with 50000 + 2 (NDCI)

so that sufficient storage is allocated for both the'.print routine andthe core image.

On  entrance  to the print routine  (PRNT), Q contains  in  its U address  a code

number which directs the program  to the appropriate output. routine (diffusion, burnup,   etc.).

d.       The program entrances are sets.of instructions, executed before and after  each

program, which perform any special setups and link the program to its output routine (if it

has one).· Each of the programs that may be.called for in the input PCW's has its  own

program-entrance instructions, making 11 program entrances  in  all. By using a separate

entrance and a.separate.exit  for· each  of the DMM programs, the Monitor is able.to allow

for some special. cases  in the pre- and post-program setups.    In the Monitor code listing,

the first word of each program entrance is tagged with the name that the user punches.in

the PCW cards·(e. g., PROBIN for Problem Input. Routine, BURNUP for Burnup Routine).

The Monitor· tests for certain error conditions and stops the program  when  they

occur, as indicated in Table  IV-2.     In some cases, the program will continue if START  is

pressed. The results of this action are given in the."Restart" column.
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TABLE IV-2

DMM MONITOR ALARMS

*

Stop C ondition Restart

MSO ALARMl Error in PCW's..I. D. number of Current problem will be

program called for is less than 04. interrupted. Problem input
Q contains the erroneous I. D. routine will be called.
number.

MSO ALARM2 Error in PCW's.   I. D. number is Same as above.
greater than 16.   I. D. number is
in Q.

MSO ALARM3 Error in loading program tape. Same as above.
I:D.. number of block loaded does
not match I. D. number of block                                                                               i
called for. A contains I. D.
number called for.

MSO ALARM4 End of tape was found in attempt Sanle as above.
.-- to read Program  Tape.

*          The symbols ALARMl, ALARM2, etc. refer to locations within the permanent  core
storage block. They are.equivalent to locations within that block, as follows:

ALARMl EQLS MLMl

ALARM2 EQLS , MLM1 + 1

ALARM3 EQLS MLM1+2
ALARM4 EQLS MLM1 + 3
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E. Program Error Stops

TABLE IV-3

DMM PROGRAM-ERROR STOPS

Ad-
Routine dress PCR PAK Reason for Stop If Restarted

Basic
Library 02142 56 00000 01572 01572  End of one part of Basic Put on the next tape

(BASLIB) Librar  manually. Restart.
01725 56 00000 01726 01726  End of TAPE7 found. No provisions

03144 56 00000 03145 03145  x = 87 in ex. Normal exit 6f EXP
Burnup 377777777770-Q.
(BURNUP) An isotope from MGCS

03353 56 00000 03353 03353  :tape not on the isotope No provisions

(ISOP) list.
01453 56 00000 01453 01453  VARI 01,2, or 3. No provisions

The isotope to be per-
Criti- 01475 56 00000 01475 01475 turbed (NOM) is not in No provisions
cality the ISOP table.
(CRTCAL) Z = 0 for the last two -

01605 56 00000 01605 01605 No provisions
corrections.

01616 56 00000 01616 01616  C > 3. No provisions
01702 56 00000 01702 01702  VARI 0 1,' 2, or 3. No provisions

Error in diamonds.  I. D. Current problem will be
number of program called interrupted. Problem

00731 56 00000 00342 for is less than 04. Q input routine will be

contains the erroneous called.
I. D.  number.
Error in diamonds.  I. D.
number of program called

00734 56 00000 00343 Same as abovefor.is greater than 168'
Monitor I. D.  number is in Q.

Error in loading program
tape.  I. D. number of

00737 56 00000 00344 Same as aboveprogram loaded does not
match I. D. number of
program called for.  A
contains I. D. number
called  for.
End of tape was found in

00742 56 00000 00345 attempt to read Program .Sarne as above

Tape.
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TABLE IV-3 (cont.)

Ad-
Routine dress PCR PAK Reason for Stop If Restarted

Neutron The last block of the
Balance 01525 56 00000 00000 00000 Nuclear-C onstants Tape No provisions

(NUTBAL) has been read.
-        The natural log of a .The ln of this number isNuclear

Constants 03401 56 00000 03402 03402 negative number. set equal to zero.

(NUCCON)
Nuclear-
Constants 03410 56 00000 03411 03411 The natural log of a The ln of this number is
Corrector negative number. set equal to zero.
(CONCOR)

01455 56 00000 01455 01455 No provisions
Invalid variable identifi-

Problem Cationo

Input Variable-identification
01620 56 00000 01620 01620 No provisions

(PROBIN) card but no variable.
02327 56 00000 02327 02327 Invalid DMM program. No provisions

End of Basic-Library01743 56 00000 01743 01743 No provisions
Tape.
Isotope on ISOP list given The isotope is skipped

01656 56 00000 01726 01726 in problem not on Basic- and program uses next
Library Tape. isotope.
fa. v.

03556 56 00000 03463 03463 dE is negative. 0 -result and proceed
in  in

Micro-                                                              X,
ln

scopic-

Group ln Inf a. v. E·-

Prepa-                                    X.
04010 56 00000 03751 03751 dE  is negative. 0 -result and proceed

ration ln

f o.   v'(MGCSTP) in in
04136 56 00000 04071 04071 X E dE   is negative. 0 -result and proceed

in

04226 56 00000 04227 04227
The natural log of a . The  ln of this number  is
negative number. set equal to zero.

b +mq E
04430 56 00000 04430 04430

U. V

< 0. No provisions
B

b +m  E
3 3 a

First energy point in group
04725 56 00000 04730 04730 structure < last tabulated No provisions

point.
First energy point in group04730 56 00000 04730 04730 No provisionsstructure > last tabulated':,

 
point.
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TABLE IV-3 (concl.)

Ad-
Routine dress PCR PAK Reason for. Stop If Restarted

17370 56 00000 17770 17770 No provisions
Word count of a DMM
program exceeds  4095.
No room in temporary Program is ignored.

17373 56 00000 17771 17771 storage for program just T-W prepares to load
loaded. next program.
Incorrect I. D. number on

17403 56 00000 17772  .17772  program just loaded. Same as above

Block number  less  than one.
Incorrect I. D. number on

Tape 17406 56 00000 17773 17773 program just loaded. Block  Same as above

Writer - number greater than 168.
Tape The program just loaded Accept the latest one
Loader

17411 56 00000 17774 17774
from its SLAP tape has loaded (reject previously
already been loaded and loaded program).
stored in TEMP.
T-W was not given any- Prepare.to.load  a  SLAP

17414 56 00000 17775 17775 thing to write (no SLAP tape.

tapes were loaded).
17416 56 00000 17776 17776 End-of-program tape found. No provisions

Error in reading program-
17420 56 00000 17777 17777 tape block. --Numbers do No provisions

not check.
Xenon The natural log of a The ln of this number is

02765 56 00000 02766 02766Sama- negative number. set equal to zero.
rium                                                                                                  x
(XESMAD) 03103 56 00000 03103 03103 Normal exit of EXP

x 2 87 in e .
377777777770-Q.

F.   Words of Caution

This part of the report contains items that can easily be overlooked in preparing the input to

problems  or in utilizing the flexibility  of  the code. These words of caution  have,   for  the  most  part,

been  mentioned in other sections,   but are re-emphasized  here.,

1.   Isotopes 1 and 2,xenon and samarium, must be specified in the input of any problem.  The

concentrations can be zero, as pointed out in the sample problem input.

2.      The isotope number  for any isotope that appears  in a series of burnup steps as  well as  in the

list of isotopes in the basic library must appear  in the initial problem input. The concentration  can

be  zero. This makes it possible.for the cross sections for that isotope to be put on the Microscopic-
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Group.- Cross Section  Tape  so that they will be available.for evaluation  of the depletion or production
-      ' that isotope due to burnup.

3.       The problem dimensions  and its identification word  must  be the first input quantities. for  any

problem. This information is given below.

a. Card,1 (Identification  Word)
Columns. Information

Y
1-12 000000000000

13-80

b.   Card 2

Columns Information

1-12 Problem number

13-24 N - Total number of mesh points

25-36 I - Total number of energy groups

37-48 B - Total number of isotopes

49-60 R - Total number of regions

61-72 S - Total number of self-shielding factor seti

73-80

c.        Card  3

Columns Information

1-12 Y - Total number of isotopes.on Basic-Library Tape
(at present, 43)

Y
13-24 999999999999

25-80
D

2
4.   The perturbation of the transverse leakage DB gives as output a number approximately

equal to 1. 0 that should be used to multiply or to correct the input energy and region-dependent
2

DB values.

5.       Each  set of input  data  must be preceded  by the identification  word  for that particular  type

of data.

6.       Blocks of input data not needed  for a particular problem  may be omitted. For example,

if no change in tape designation from that automatically assigned is desired, do not include this

8.
nput data.
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7.        To run successive and similar problems, the following procedure.can  be  used to reduce

the amount of input needed.

To indicatE the begi ning of similar problems, there must be.a 12 punch in:column. 1

of the Identification Card for the Problem Dimensions.   The rest of the input, which varies from

that  of the preceding problem or problems, is prepared according to.the normal procedures.      The

new information replaces what is already in memory.  The 12 punch in column 1 instructs the

Problem-Input Routine.to a) send Problem Identification (Problem Number)  to  IDEN,   and  b)  omit
the  transfer  of the first 60 cells  of the Common-Storage Block from storage to execution locations.

8. Adjoint-flux normalization - In the normal diffusion-theory calculation, the  * is normal-

ized by making
f f E f t d E d v=V P O Q. Consequently,   when the nuclear constants are regrouped

to  carry  out the adjoint-flux calculation, the normalization turns  out  to  be  f f  xf  0 * dE dV =  VPOQ.
This means that when a one-group, one-region calculation is carried out (the fluxes should be

self  adjoint or equal at every space' point  for the normal and adjoint fluxes), the following ratios

appear:

Pn (Diffusion)

Pn   (Adjoint)        · =   V f      '

and 0 *  (Adjoint)

0     (Diffusion)         =     Xf E f       '

9. Constants currently in the Common-Storage Block:

a.   Xenon and Samarium
-3Y    - Xe 135 atoms produced per fission = 3. 0 x 10Xe

YI -  I 135 atoms produced per fission.= 5.6 x 10 2
-2Y     -  Pr 149 atoms produced per fission = 1. 4 x 10Pr

-5
1        -  probability per second of decay  of an Xe  135 atom  =  2.  1 x  10Xe

XI   - probability per second of decay of an I 135 atom = 2. 9 x 10-5

-61    - probability per second of decay of a Pr 149 atom = 4. 1 x 10Pr

b. Burnup

€4 - convergence criterion for change in At = 0.1 x 10 4
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c.       Diffusion
13

PO  = fissions per kw-sec = 3. 12 x 10

r    =  first mesh point = 00·
-4

El   =  convergence criterion.for critical reactivity = O. l x· 10
-4

f2    = convergence criterion for critical power = 0. 1 x· 10

w    = acceleration factor =  0
d. Criticality                   4

<3    - convergence.criterion.for critical reactivity = 0. 1 x  10

% 0  =
desired reactivity = 1.0

6      = dZ/dk firstguess atDELTA   =   1.0

Besides the.constants. mentioned.above,   the, tape specifications..are. given  by:       „  :

TAPE 1 = Program Tape = 1
TAPE2 = Basic-Library Tape =2
TAPE3 = Microscopic-Group - Cross-Section -

Tape - new =3

TAPE4 .= Nuclear-Constants Tape

TAPE5 = Microscopic-Group - Cross-Section
Tape - old =5

TAPE6 = Raw-Data Tape, Adjoint-Constants Tape =6

TAPE 7 = Burnup. Tape ,= 7
TAPE8 = Output Tape =8

TAPE9 = Dump.Tape                    = 9

TAPE10 = DMM Service Library Tape = 10

10.    To  begin a problem  run  or a series of problem  runs,   it is incorrect  to  call the Problem-

Input Routine  from the Program-Control Words, since originally the Problem Input is automatically

called.for by the Monitor. However, running a series of similar problems necessitates calling the

Problem-Input Routine by use of a Program-Control Word.

11.  In order to re-evaluate the nuclear constants after the perturbation of some quantity in

the Criticality, either the Nuclear-Constants Preparer or. Corrector should be used. In order to
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recompute the nuclear constants, the Preparer must be used after a perturbation of mesh spacing
or transverse leakage, the Corrector after a change in concentration.

12. There should  be  no. flux weighting  in the constants  used  by the Adjoint Routine to calculate

the adjoint fluxes. This.can be most easily accomplished by running the Adjoint Routine before  a

normal diffusion-theory calculation.

:

<
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V. PROGRAM DETAILS.

A. General Discussion

Details  of the programs making  up  the DMM System appear  in this. section.     Flow

charts, memory maps, and listings of the 14 major routines are included.   '

The routines, listed below, in alphabetical order, include certain necessary subroutines.

The.specific dodes that contain these subroutines and the deneral subroutine functiohs are

indicated  by the subheadings under the major routines.

(5-4)* 1. Adjoint Routine

(5-6) 2. Basic-Library-Preparation Routihe

(5-11)   3. Burnup (Adams Method) Routine

(5-8) a.   Burnup Constants

(5-24) 1) EINV (Computation of E-1 for Evaluation of Flux-Weighting Factors)

k i k i ki k  i
(5-31) 2) MRES (Computation of   1  ,  0    ,   t  . and   a     )c            A.                 trA    A            A

22
E   E -E

i               i           i+1
(5-13) a)       DE LE (C omputation  of E. -E ln-

1        i+1'         E         '              2
i+1

(5 - 12)         4. Criticality-Adjustment Routine

(5-14)   5. Diffusion-Theory Routine

(5-22) a. Invert (Inversion of Adjoint *  for Prititout)

(5-23) b. Revert (Reversion of Adjoint *  for.Computation)

k i
(5-21) c. Flux (Computation  of    0  )

(5-26)    6. Microscopic-Group.- Cross-Section Routine

(5-43) a. Sum-Tum (Computation of Group Average,Cross Sections)

(5-30) 7. Monitor Routine

(5-32)   8. Neutron-Balance Routine

(5-35)     9. Nuclear-Constants-Corrector Routine

(5-31) a. MRES

(5-13) 1)    DELE

* · Number. indicates  the  page on which the.flow chart appears.
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k ij
(5 -42) b. SCTR (Computation of  t* ) .

(5-13) 1)    DELE

(5-24) c. EINV

(5-36) 10. Nuclear-Constants-Preparer Routine

(5-38) 11. Problem-Input Routine

(5-3) a.   AK Block Preparation of the Problem Input

(5-41) b. Program-Control Words Conversion of the Problem Input

(5-40) 12. Output Routine

(5-50) 13. Tape-Writer - Tape-Loader Routine

(5-51) 14. Xenon-Samarium-Addition
Routine                                                                                                                                      

(5-31) a. MRES

(5-13) 1) DELE

(5-24) b. EINV

Tlie program listings are arranged in the order they appear on the DMM Program

Tape, namely:

1.   Tape-Writer - Tape-Loader

2. Output Routine

3.        Monitor

4. Problem-Input Routine

5.   Microscopic-Group - Cross-Section Tape Routine

6. Nuclear-Constants-Preparer Routine

7. Nuclear-Constants-Corrector Routine

8. Diffusion-Theory Routine

9. Burnup Routine

10. Criticality-Adjustment Routine

11. Neutron-Balance Routine

12. Adjoint Routine

13.   · Xenon-Samarium-Addition Routine

14. Basic-Library-Preparation Routine

B. Flow Charts

Flow charts of the DMM routines and subroutines listed above are presented on.the

following pages.                                                                                                                                                                                        
                                 <
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1.  AK BLOCK PREPARATION OF THE PROBLEM INPUT

AKBK 1 ROP 13

Convert
A-T Set up Store Modify

N -Tl i=        ROP 13 from PR013. r T into region S PRO 13  by  V 4
L -T 2 of PROBLEM INPUT.
K - T 3 RPB 4 C3 by V4.

- TP T  [S].

ROP 22 ROP 21

Affix   F LAG      at  end of Set up Test for end of oneModifyone isotope in AKBK. isotope.ROP 22 from PRO 13. 4 Yes4                                                                         C 3 by U 1.                 *
[T 8]  =  [FINI].

C.n

6
No

Modify Go to PRO 10

   of PROBLEM INPUT.     7
PR0 13 by V 1.



2. ADJOINT
(page 1 of 2)

1

HILO TPMC

Set STAR 1 (LDKI) uP Set up ADKI5 to go to Rx I-RI Allocate for DKI, TKI,
at BUENO. PETE.

r     Set up CORE 1. *   and SHUF (R x I).SHWF

TKIJ, FKI, XKI, M]a

Start                                           I                                                                      I                                                                       '        BIL z11   -  RInt 1 (l x I RIIM 11 ) is already
on drum.

DIEGO OLE EULER                  I

Set  up  SHUF  at  ADKI 3 Xi - If for Set up RI at ADK 22 and Set up   kDi  at ADK 22,
- React nuclear constants

k l    k i

Set up tape number at-- DIEGO. Set up R at C tape - a block at a time. 1 EULER.1  - DILON               I                 1-1,  ...,land I
i.e. ,  D  -  A.ADK 13.

I-1- CASEY k-1,...,R

I        *  BUENO                                 ·                                                                                                                                    ADKI 3 >o ADK 22
Set up ADKI 3 with k I-1+1  k      i                                                                                              k

Bump ADKI3 by (BLIMP) Index jump on CASEY,   - 0
(SHUF)1 - kA,A   - (SHUF)

DKI for 1st time (D -A) fork-1,....Rand .   f o r t-l, . . . ,l a n dTKI for  2nd  time  (T - A) A-   1 is fixed.  A ia a general '    1 + DIION - DILON k-1, ...,R
which has RO - DILON) D-    but BUENO ts nottn the U field. modified yet.FKI for  3rd time  (F - A) nuclear constant.

MKI for #th time   -A)        -

c.n
M084 MOSES                             B                             a PETE ¥ ADKIS

Set ADAI 5 to go to Set ADKI 5 to go to B, Set ADKIS to go to a,kFi   - kri MOSES,  set up ADK 22 set up ADK 22 with XKI, set up ADK 22 with TKI,
RAI + 1FLAG -  E: +1 f with Fla, set up BUENO set up BUENO with set up BUENO with

-f
FLAG -for 1 -1,...,land with STAR 4 (MKI). STAR3 (FKI). STAR 2 (TKI).k=1,...,R

I t-
9 TIJ DKI2*

Setup   k Tij   at DOPE· Bet up SHUF at DOPE I-2- COUNT,
Set kTij up at ALPHA (RIZM1) - (R) to get lit

Modify ALPHA by
2 -  VX; 1. e.; for

(drum location of Set R up at ALPHP, . 1-1-I   (R)  shifted to U field    (V dd™no). -* element of last row of
SH UP') TKIJ matrix.- UR. (See Beta box)

(UR) - UYR

T

Set up DOPE for
R I (I-1) (OR) + (UR) - UZR

2      repeats. 0 - UKR

1=1,-1

N
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2. ADJOINT
(page 2 of 2)

DOPE BETA DICI2B ALPHP and ALPHA

1  - VX  -  IMINX;  t. e., Set up ALPHA with k   I-»1. I-1+1 Modify ALPHA bi, 1(R);(SHUF)Transfer TKIJ's to .    index jump counter for ,   SHUF (drum), .   Bump ALPHA by UKR. r - kTi jSHUF matrix. a flxed valueof j. UYR - UXR.
- 1. e.,  tq set k.r4 up for

k -1,...,R preceding row.

>0 >0

(UKR) + (UZR) -UKR (IJYR) + (UR) - UYR 0- Bump ALPHA by (UXR);
Index jump on (COUNT). 1 (UZR) + (UR) - UZR (lr]C) + 1  -  VX              1                radex junlp an (rall]4]q. .  (UXR) + (UR) - (UNE) / Le.,  to setup SHUF

with nixt row with saine
j as before.

-0

GAMA NCWR

Write adjoint matrices Rewind adjoint and
FLAG-R ,I 1+1 =    on tape, a block at a I- nuclear constant tapes. •         Monitor

time.

Cn

cn



3. BASIC-LIBRARY PREPARATION
(page 1 of 3)

BRYl BRY 9,BRY4 BRY8 * 85555 RBY 9E B 4444

I+2 -I 2 Read Test Convert fixed decimal Convert floating
No

to fixed binary.B Y+ 1  - 5 Y l Indicator block of T - FINIl -iT31 - [Tll0 - C 3 laotope A into region T.- - IT 11  - IT} decimal to floating- binary.
0 - C 4 [T41 - IT21

11                                     J y"

RBY 8
     '     11BY to                                                                                                                                                                                                                                                                                                        T            8 4445Modify · Convert lixed decimal

(3 + US - (3 BRY 4 by V6 to fixed binary
No    IT 11  -  FINI 1 U(BRYS) +  1-  U (BRYS; 85555 by USVS -- FLAG - IT 41 4           IT71 - 1731-                       I                                           (4 + Vt -(4        I BR¥9F by  USVS

B4444 by USVS
B4445 by USVS

Yes

W                                                                                                                                                                                                                                                BRY 12 BRY4ABRY 10 BRY 11

Write Read
Indicator block on

Xf
indicator block into

V(BRY 4)   -  V(BRY 11) -- FLAG - In              - C 3+ Ul - (3 B        U(C 3)  -   BRY 12 -'       Basic Library Tape                region T from raw data
tape.

BRY4Z '

0 -Cl Allocate core storage Write Convert fixed decimal to

01 BRY4A - BRY4Y for LT, LXIF, LISOT. T 3(V 2) + V 2 -2MXF 2
Xf

indicator block on FLAG - T4
fLxed binary

1-C T              /                             /                             /                             /                            -T7 -T)
Basic Library Tape.03 V(LXIF) - V(BRY4V)

  BRYdT BRY4Y BRY4U, BRY4X BRY4V
/                                                                                                            Convert

Read Test
No Floating decimal

U(LTI   -  U(BRY 4]0 ITI - DUMP DUMP  = Fmll -     to floaung binary.     ill--
+     5 -(3 - V(LT) - V(BRY 410 Xf

block I     i T 11   -  DUMP 1               - DUMP - IX]Fl

1                                                                                                   
 '                                 ye,

Y.4 NIiRBY 4V BRY 4W RBY 4W

Modify Yes
BRY 4X   by   U 2

Test Modify

BRY4Vby Vl FLAG - IXIF}   V(BRY#V)- V(RBY 41') 1
DUMPl  =  FINI 1

Cl by U 1    4                                                                              W   C 3 BRY 4U 4 BRY 4V by Vl
Cl by Ul

No

P                                                             BRY 48 RBY 35

BRY 12 - BRY 4S Write

No                                               '    U(C 1)
- U(BRY 4S) -4 block on BasicIJ CT BRY 4T - (4-1-C 4 -  V(LT)  -  V(BRY 131 - RJ RBY 35 BRY 35

V(LXIF) - V(BRY 48)
Library Tape.

[2:=-1

W
N
C.n

-



--''I. I.                                                                                                                                                                     1

C.0
N
A

3. BASIC-LIBRARY PREPARATION
(page 2 of 3)

BRY 35, BRY 13 BR 999

Read Convert Convert Convert
BRY 12 - BRY 14 ·

Indicator block for Fixed decimal to Floating dectmt Fixed decimal to
I- ,T l  - ELEM U((01012) - U(BRY 14)

one tiotope into - fixed binary. I     to iloating binary. i,   fixed binaryFLAG - ENDIN V(CON 3)   -  V(BRY 14)region T. T 3 - NAME. T 4 - ALPHA. T 7 - MOFA.

BRY 37, BRY 15 RBY 37 73 YBR I   BRY 14

Read Write
VS - C 2 <Descendant] block 0      -    SW 1 Indicator block for one

V(BRY 15)  -  U(BRY 16)4- into region T.                   9 U l - Cl -  BRY 13  -  BRY 15 I V(CON 10) - LIB 1 I ilotope on Basic

Library Tape.

*

V     r    BRY 16 No BRY 17

Test Modify Modify
No BRY 16   by   U 2                                                                                                       r                                                                                                                                                                                       BRY 12   -   BRY 36

ITI = FIN11
D- C 1 by  U 1 I· W (2 BRY 16 RJ  DES 2 DESCB D-    U(C 1)   -   U(BRY 36)

Yes
I         BRY 15  by  V 12

Yes                                                                                                                                   

cn BRY 39 LIB 2 LIB 1 W   BRY 36

-1 Set UP Write

V(CON 4)   -  V(BRY 18) BRY 12 - A
1                  BRY 15  -  BRY

18 - RJ LIB 1
1 LIB 31                /                               '/                               1    block

BRY 22, BRY 23. BRY 24, Lambda
- BRY25, BRY 27, BRY 28, ·  Descendant

V(A) -  V(BRY 21) MOFA +1- MOFA
BRY 29, BRY 30, BR 30A on Basic Library Tape.

F     · BRY 19, BRY 18 RBY 81 LIB 4 LIBS LIB 6

Read Test Test Modify
One function block TEM02 - DUMP Yes No

into  region  TEMOO.       -  TEMO3   -  DUMP 1           -
DUMP - FLNI 1  =-     DUMP 1  -  FINI 1       BRY 18  -  BRY 20          BRY 20  by  V 12

4
V, - C 2

No             Y«'«=tii-1

BRY 23 BRY 22 BRY 21 BRY 40 No BRY20

Convert Convert Read
Floating decimal Flxed decimal toTEM06-IT + 2 MOFA 11 4 TEM04 -IT+ MOFAll Yes        IJ       C 2      LIB 6 1 One function block into-    to noating binary. 1 fixed binary.

ITEMOO + 121.TEMO2 - IT) TEMOl - TEMOO

    BRY 24 BRY 25 BRY 27 BRY 28 BRY 29 BRY 30

TEMOS - I T+ 3 MOFA 11 ---1/-TEM 10 - I T.+ 4 MOFA ll     , TEM 16 -iT +S MOFA i l --1/- TEM 18 -I T+ 6 MOFA 11                  TEM 20 -I T + 7 MOFA·11  
TEM22 -IT+ 8 MOFA 11

[271



3. BASIC-LIBRARY PREPARATION
(page 3 of 3)

BR 3OA                                                                                                                                                    BRY 31 BRY 32

Modify
ModifyBRY 21, BRY 22, BRY 23,

TEM 28 -IT+ 9 MOFA 11 BRY24, BRY 25, BRY 27, FLAG - IT} BRY 32   by   MOFA 1
V(BRY 21) - V(BRY 32) V(BRY 32) - V(BRY33)

./ I V S-C l                                    &                                                       D-                                        -BRY33 -MOFA 1+V lBRY28, BRY 29, BR 30A.
BRY 30   by  V 1 - BRY 33

NoSW 6 -

BRY ZQ, BRY 34 V   BRY 33

Write BRY 12 - BRY 34Yes

RJ         SW 6       1 BXTRI 1 W CT BRY ZQ FLAGl- IT + 11
BRY34  +  MOFA 1 One function block on V(CON 13) - V(SW 6)

-- -   BRY 34 1' Basic Ubrary Tape. - VB - CT                   1
V(MOFA 1) - U(BRY 34)                                                                                                                                                  •

4

W BYRZ
BRY2                           1  BXYR LIB 3

... Rewind Rewind ModifyYes
IJ      C 4

RBY 35                                                                                                                                                                                                    
Exit BRY 34   by   U l Vl - SWl

Baaic Lnirary Tape. Raw data tape.I. RJ RE 2 REWND

t No                                                                                                           FtmlRBY 35

  SEDGB DESC LAMB DESCB; DESlA

Convert Test Test
NO

Fixed decimal to Swl = 0No CON 9   -  DES 6A CON 8 - DES 6A

Crl fixed binary.
T = FIN11 -- V(LT) - V(DES 3) 1 U(LT 3) - U(DES 6) U(LT2) - UVESG)     1

1 Tl - T
00

f                                                          Ya

. DES 6 DES 7 DES 8 DES 16

Modify Modify

Convert   U(LT) - U(DES3)     -4     DES 3 by USV 2 - U(LT)  -  DES 4  =   DES4 by UB V) -U(DES 3)
- DES 11

V(LT) - V(DES 3) V(LT) - DES 4

t
DES 17 DE815 DESB DE94 DES 13, DES )     7 DES 11

Modify Convert Convert Test
No

FLAG  - IT + 21 4 V(DESS)  -  DES 17 - DES 3  by  U4V2          <                 noaUng binary. -I fixed blwry                  I                   IT + 51  -  FINI 1
Floaung decimal td Fixed decimal to

DES 4 by U 4V 2 IT+61-IT+31. IT+51-IT+21.

                                                     Ye
DES 2

1Modify

DES 2 by Vl Exit

-

CO
NO B

[.
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4. BURNUP CONSTANTS
(page 1 of 2)

BNUP DLSTM

Start B x R-B R DUKE - NXTIS; Set up CORE 1. Allocate for BRMX, Set up tape numbers at
VO - TEST 2 i. e., aet switch for read BUEQ, INDI, DESC, block reads.

*                                                      r  4R +1- HELL 3,                         r                                                        r    LAM, AKBK, CAP,                        D
Sx I-SI, I+3-IPLSS 3I +1- HELL 4 FISS,   EIN,  SFKI,  ENGY,
R(I + 2).- RWS2 B - BCOUNT PHKI,   and  ISOP.

"

Set up INVR2 with
EO Bring ISOP, MESH and Bring PHE matrix from Bring ENGY matrix Bring SFKI matrix from Bring BR matrix from

REGN matrices from drum to core. from drum to core. drum to core. drum to core.
Ind EIN.                4                                  -drum to core.

v           INV RS MAMBA BLOSS

kt
Compute matrix inverses Set up DESC - BLOKI), Clear matrix where the Bypass group structure, Read Indicative block.compute f for

'  1; N :s dll be
st«red, - blocks.                   r                   4--

LAM - BLOKL, Botope list, and XEI
fo  ,1'..',E +10(1 -1)           I- k-1.... 'R I   CAP - BLOKC,
(sce flow chart for EINV. ) FISS - BLOKF,

i '11....,I 1. e.,   0    - BUEQ,..., BUEQ                                                                                                                                                                                                                                                INDI - BL055.
+ RI - 1

BLOKF BLOKC BKAB BLOKL BLOKD

S Bypass v , scatter, Read of block. Read ac block. Bring in AKBK block Read A block. Read descendant block.

transport, and total                                                                                       4                                      ,                                        

drum to core.                                                                                                                                                                          Iblocks.

MALNA MAIN 1 MAIN 2 and MZ 1 MZ 2 40 BLOKS

ConveFt Isotope lillia 111 Set  up  MZ 1  with AKBK. IsomA- NLK Is isotope = FLAG,(i. e., Index jump on BCOUNT Go to ELFIN
AK, DESC, and Ablocks                                                                                                Con.  , kNA - NLKI (have we reached the end Yes -0
to the numbers corre-                             I                                                                              D                                                                              I      of the AK block} 7                                     r                                                                              I
sponding to their position Shield test = / - NLKZ

Region 4 -*NI.K3
on ilotope list.

No

OOZE PANDA - FLAME

k
Set  up    *    R  -1.   1  -0) at Vl - SHELD to be used Set up < (shielding factor) Replace NLKl with Set up PANDA with the (k -1) (I+2) +1- EASY
WWl and modify by ,          in modifying current concentration concentration (current) R(A - 1) + (k - 1) - JOHN

-  at WW2 and modify by        -                                    1                                               -I
(EASY) 0 (k - 1) (I + 2) + 1. from BRMX. of iso A. region ki i. e.

4 for
t. (JOHN) = U- 1) I. Bet in BRMX and modify

with (JOHN).

  HEAT WW 1 and WW 2

Set up CAP - HH6, 0 -SUMC I-l- ALLI for index Compute ka A- SIG and k    ik i i From  WW 1,   set  up  WW3
I  (El)f + SUMF

FISS -HH2,  ELN - HH3, 0 -SUMF jump counter.

,    '4* - SIG '.   CS" MRES -   _ 1.;. whire (El)-E,
m     with k01,  and from WW2

PHKI - HH3, ENGY -
HH 6,1-  1Im; m up WW4  with t;.
i.e. ,1-i. -Ei+1·   (See DELE nowflow chart. )



4. BURNUP CONSTANTS
(page 2 of 2)

WW3 and WW4 NOMOI

k k i 1 ITI  m  - Inil, Modify WWl and WW2 Index jump on (ALLI); (SUMC)10-24 - SUMC Set up LAt and LA2 with
,«*   0  (El):  +

SUMC
Ill.e.,1+1-1

by Vl and SHELD for 1. e..to SUM fromi=1     .0   (SUMF)10-24- SUMF BUEQ (Orst element of
-  B x R matrix).- SUMC D       ext k01  and f ; i. e.,

toi = I.

1+i-1 (k - 1) - RUBIO

G J
       LAAl                                                                                                                            I

(SUMF + SUMC + AA)
X Set up LAAl with Set up LAMAD at DIL98 0-X Set up LAM (AA) nd RIA - 1) + A - 1) - AARONALAM + 1; and bump LAl, LA2 byk                                                                                                                                                      Set up DIL98 to exit at test if AA = FLAG           1NA(-1)  -ROBIN.                    -   1. e., AA

decay constant     4 COSMO · (AARON) to obtain

1. e., formulation of entire of A.                        D                                                                                                                     ABUEek
destruction portion of

*cuon.                                                                                                                                                       0

-       LA 1 and LA 2 DIL 98 LB 2  and  LB 3

ROBIN + A(BUEQ)k Set up DIL98 with DESC Is descendant by capture . Is descendant by Set up LB2, LB3 with (SUMC) kNA
+ AO(BUEek

- A(BUEgk 1. e.,  descendant of A by FLAG?  That is, does 0 FLAG capture  =0?    That is, No BUEQ and modify with
D   capture, if  it eld... D ·  isolope A have any -does it fail to  exist 7 6    (BUILD) - RIAO - 1)         - _  0(BUEek

A·

descendants ?
+ B - 1) where AO is
deacendant of A by capture.

Yes
COSMO

FSS FUSl          FUSON

Modify FUSl by U 2 to (SUMF) kNA YA,
From FUSl set up FSS Set up FSSl and FSS2

t FLAG          Is Af =FLAG?
Thatis, Set up FUSl with

cn obtain the name of the with Af and bump by 1 to with BUEQ and modify
DESC + %·I. e..  Af·  the

I next fission descendant.   0               + Af(BUEgk - Af(BUEek
C.*--i- by (BUILD) - R(Af  - 1)     4 have-we examined all

*S                                                      .                                                                                                                                                                                                            that 18 a fission descendantget YAf (fission
yield fission descenda:Its ? name of the first isotope

+ R -1)
factor of Af)· of A.

P                        +
LAMAD MADl MAD MAN,  BURRR,  and BURR 9

Jump to FUSl. Set up MADl with AA, ts AA = FLAG 7 Set up BURR, BURR9 Set up MAN with A
kNA 'Af A'BU'9'At FLAG with BU EQ and modify                                                      Athe first isotope which 18             I                                                 D                                                 r                                                    A

a descendant of A by by RCAA - 1) + B - 1). the decay constant of A - A(BUEQ)k
decay. into AA

ELFIN COSMO                    V

Rewind a tape and exit. Modify MAIN2 by U4 to Set MADl up for next
af  up 18olope A in its descendant of A by
next region. then go to decay.
MAIN2.

.

01
N
C<
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5. BURNUP (ADAMS METHOD)

Start

.  ir lk", 1  - E  [10-24 r 12 fl  kai      CE, - Ei+1) + Ag,_g     - kNg    10-24 i: kg:, ';  f CE, - E,+1) + AJg       i 4  g,  A-g
k=1,2,...,R g  =  1,2, . . .,   G.     (See flow chart for BURNUP function evaluator. )

k

SRT t INP                   No TRST

Transfer present Read tape containing Set up start procedure. Is this the first burnup
concentrations from I , previous results (into Open start gate. 1 , step ?

Yes
BRMX to "NTH" block. "NTH" block).

1

9 BKW
(Closed) BEG 1     ACT
=0

01 HAV

        Compute V (kNg) . Start gate. Set up Adams coefficients Compute error test: Is error test quantity
00
(Open)

j=1,2,3 I   for number of 40 I   greater than Es for any  -No-
k=1, 2,...,R available. Close start  

at 93 kNg
1 isotope in any region ?

g=1, 2....,kG gate after fourth burnup
1 N*   1

step.
k=1,2,...,R

g =1,2,...,kG Yes

CHG DBL 1  CHG                     V
Call CHG routine to Set up doubling matrix Are all test quantities Call CHG routine to Set up halving matrix
modify backward                            22St - at. Yes

less than  <4
  modify backward -4 (for  halving at).differences. differences.

  at - At.

No       

TRS OUT

Integrate forward Transfer new matrix of Write new V N on tape Exit to Monitor.
-*- t + At- t.

    concentrations (BRMX) ,   for next burnup step. /to drum.

1

1



6. CRITICALITY ADJUSTMENT

1        f                *p.@. G.® 0-0       0
-C Get Z from BRMX. the

0    - ZO = 1            concentration matrix,

3-4 K3:0 , ® -0 DZDK  -  6 VARI: 1,2,3 after coding, NOM Into --'1 Store Z

1         -   K 3 -=2<D ISOCT.
K3 - 0 Initially 0 - (9

1 +LA:'ll

7       
      4 : ,9

Get Z from RDIF, the

10-6-k-k 0.-     -10-6   -  k-k           '                             k:k l                   I                        |  k-kll 10 Store Z
<                                       I                     -6                                                             mesh spacing vector.

1                                                  1 ®-1 4 6
1             1

(Z, k. 0)2 -(Z, k. 6)3 1.k-kol''S   &    C+1-CZ-Z
r   (Z. k. 6)1 -(Z. k. 6)2

Halt If select stop 2 is   -

5 - k-kl 5       1 -- z -
"Q-|k-kl|.Roitart , _ 0    - K3 pl-Q

(Z, k. 6) - (Z. k. 6)1
by hitting start button.   --«1)

*

1                                                                  0

c.n 0-Z O         8            1-Z O              =      ZO :0       1            10-10 -0 -1
Z : 10-10         - Z-Zl+6(kO-kl'

| Halt+--0
H
N

1-       7
Round  to  15  signlf.   bits:

Zl - Zllt                                                           0        i                                           L     (Sign of Zl - ZZ)
C+ -: --Z--<3 14 -· X -4       Z: - Z:R 218 ' Z:R     - -, ZIR - 2 Z:R

19 + Z,R '0  --.40       (Sign of Zl - :Z:+ Z,)
-2-+Halt Z3 - z)R

0      5

9
Clear NXET vector -1.                                                                             ·Z-IZ  - NXET vector 10-10 -z      1 -10 Z-Z

*El < -i     VARI, 1.2.,                     15  -
X Z 10   ·,     1 -(Zl-2Z2+Z)>@.1@-L

6

8      9      9      9      9
Z - RDIF vector
Perform NK routine. __.€) Z  ·.B2D - BZD -4.<29 P2 - Q -.@ P3 - Q Exit to monitor.

in PBKI matrix                                                                                                                            L

N
.4
M

CL
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7. DELE (COMPUTATION OF Ei - Ei+l' ln F-1,   i  2  i+1  )i+1

DELE                                                    DE3

Start
'

Set up DE3 with E . E -E ---E From DE3 set upi     i i+1 1
'     E.       where  E    is from 9/. I,_   DE4  for  E,..

1+1        i

parameter word.

DES                                                     DE4
2           2                                                                                                                                    2

Set up DE6 for Ei'                           E     - E, From DE4 set up DES E.-E
i+1 1 1        3-E with, EE    from DES. --2                                     2                               3                       4 1+1 1.

i+1

C.n
1

0

6

P DE6

E,                                                                                                Find  ln  (Q) with (Q)-E2 Set up exit at

EL- - Q  -  LNX subroutine.                                                                                                                -
DELE2.

i+1

.
DET.E2

Exit

-



8. DIFFUSION THEORY
(page 1 of 10)

DIF 1

Set upN+1 - Nl 2{N + R)  - 2NR N+3 - N 3 TAPE 6  -  MARK 2
Test

N+R    - NR - :-   1  (I- 1) -   RI I 2 D= I+2 -1 2              4     MATZ .0       - N+1 - UNl  ,-   INVO, INVS, REVO,
R+1 - Rl No

N + R-1  - NR 1 RI I 2 +  1   -    PLUS 1 MN002   -  MN 2 ENF 4 - ITERAT REV 2I+3 - I 3

Yes

FLDBA H 82U H 82X IDF 0 / RJALL

Bring in Bring in Compute Bring in Allocate core storage TAPE 4 - MARK 2MESH, REGN from CAPP from drum to 2.5 PIQand store ENGY, RDIF, PTS. for an variables in
drurn to core. core.

 ---      in CAPP on drum.        ,I REGN,  BSUO.  BSUN,   1-  VAR B L table. ./ INF 3 - ITERAT
PHI from drum to core

V FID81 F/)83 RRNC 1 RDNC 2 RDNC 3

Set up
Set UP Read Read Read

FID 8J IMESH + 21 - IMESH + 11
RDNC 1,  RDNC 2,

-p    - DIFR -_     RDNC 3,  RDNC 4, - CAPD --lil- CAPT -             C PTI

RDNC 5, RDNC 6
from  MARK 2

TUC 8 RDNC 6 RDNCS    RDNC 4

Test Setup Read Read ReadNo

C.n
1-1- COUNT

..IMIII--li
M)2 = 0 -H-- IDF 31 -     MFKI           4 X.KI -     CAPF

IDF 30

Z                                                               '                      1 Ye.

* El E: EDIF 1
No

Set upSet up IE 11 - IE 21 - TEMP
Modify

E l E 2, EDIF 1   -$ - Q -b Q(TEMP) -IEDIF}           EDIFlby    V l             --1h   W  COUNT E l E 2 -Xes-     H 31, H 32, H 39.El E 2 by U 1 Vl

H 38. H 40,  41

H 82 A                                     V
Set up Set up Set up
V(SEH 28),  V(SEH 73) H 30, H 30B, U(SETH 4) RHO -1 - TRHO
H 26A, H 26B -  I-1  -- ENEGY < ---- V(SEH 17), U(SEH 23).  1    _ _  0 -- SETC 7                                         1&- 0- MUlH 35

¥H 268, 1126A H42
V(SEH 17) - H 17

Set up0-ICAPP+N+R], Set up VASEH 17)   -  H 19 Set upVCH 4), HS, H 9, H 10,
....ICAPP + 2(N + R)] --  H 1, HDF 12, Illill.I- U(SETH 4)   - H# --il- H 11 Dm U(SETHG)

U(SEH 23) - H 23 N-2- polot

V(SETH 6),  SETH 1

1*1

00

52
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8. DIFFUSION THEORY
(page 2 of 10)

H 42 B H 42C DSETA

Set up Set up
RJ H 42B H 42C tup                                                                                                                                                                                                                                          SETH 6   -  H e

:           V(SETH 61    El-
Cl DFA 2,  DFA 1 SETC 7  - C 7 ./ DFA 3

DFA la                                    |No                                                                                                                H#, DFA 3
ModifySet up

Yea [(XKI)1 i(CAPP)1
W  C 7  DFA 1 H4 by  V 1

1 --  DFA 7, DFH 6, HB DF - NRl - Cl .                      .  IJ   C l   H#                            I                        DFA 3   by V l -  - ICAPHI

ty" No

TDF30'|

   DFA 1 DFA 4 DFH 6 H 6 DF .... 1 „
Bring in one group of Set up

ICPTI +  f (I  -  ENEGY  -11
PHIS fromdrum to core.                V(He). DFAS, DFAB   IPTSI

- COUNT RJ  HGDF  IH 61 COUNT -1- COUNT
./ --1P

.       P-H -EG Y - 'M

cn DFA 8 DFA 7 I     DFAS, DFA 6

»1 Modify
Set

01 DFH 6  by  U 1 YesW   C 1   DFH 6 - V(DFA7) to DFA 10 - HG·    by Ul 1- IJ COUNTDFA 10 -    RJ  DFA 7 IDFA 8] - Q. ICAPH] -ICAPH j
DFA 5  by  V l
DFA 6 by Vl

Yes  * No

1-dia'DFHel

DFA 10 DFA 12 TDF 30

Modify Set upYesH6 by Vl
DF 30,   H 16MJ DFA 12 DFAS   by   V l                           W   C l. 1 1 6 ,-   U(DFA 21 +

N+1 --. MJ DFA lA

DFA 6   by   V 1 - U(DFA 2)

1-*f

111308 H 30A H 34 H 33 H 30

(DUMP 1) ICAPT1 + (DIF'R) (DIFR) (DUMP 11

1,=F-1          =          1.'T ' C:
WEEC -    DUMP 1 - ICAPD'  IBSU01 ICAPDI

WEEB - WEEB Ill -.DUMPl -Il- til 1

-  DUMP 1 - WEEC - DUMPl

*    DF 30 H 31 H 32 HI)F 12 F 12 H E

ICAPH! - BIGH
- WEED - WEEB   - IWEEPI I   3 - IWEEQI

*    I PTSI - KOUNT I   KOUNT -1- KOUNT
(BIGH) (DUMP 1) WEEC

---li-

FE-irit*1
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CO

1«ED
H33/IA - 033/IA -

b-*'ll-- 033/11 + 4#- -t--- b.- -IE--
(96 H)A - (LI H)A 8 H IR d·H-I 3avima + 6 6,ji (cnnliCD iI+ LdVO) + b (EIal<U l,LdVO| II + adVORdoinni)

VSE H
0, H            4

85 H IZH

-

< (33A
- uM- In   Aq  CZ H (OZH)A  -  (LIH)A

(HDIS)(dE13(1) +
3     Illi.          (81 Ii)A  -(LIH)A

  ----lb     (IZIOn - (EZIOn -- I A  &4  61 H     -     '
FI,G I A  Aq  LI H (ZZ H)n  -  (SE lon

(MHOIS)(,riga)} 5iiiiii ladVO I (*OHHH) '91 POP, 

1

4 -- -I--1--Il ---- 81 JaH 01 01 01 (drIH)A  'I*------ I n   Aq  ZI daH Vge H '16:

791 la  L H fM WHDIS - HDIES Vgria    L H     FH

leS 1 JIP.*

CI H                                                                                 A

I A   A   9 H/SIS seA

I A Eq IIH
CD

83#fiAA - d* na - IA Al OI H                                                                                                         1

. -
11+ d33,81 -  1-ma   -             '1271 -

---1/ IA 1[4 6H -- (ZIHl  Mod fl                               If)
033&  + VESM + S33& + TA Aq BH

(0HlIH) (dl 73a) |1.dVOI Id EI BI A 1 (9 3 3 6- In Aq IH
Ib33,1 1 (V33*0 + ana X:lpow

CZH                     BH GH II H 'OI H drM

V33[k - 033{Al - b -        HOR
--                      /                 (338 - / (IdLHI LH *W 4                      I             InxqgTH

TI EG 273a HOIS -I + [lidVO] *POW
ladVOI (*OHMH) lad VOj (dOHEH) (HOITU (EINa) (OHHH)

6I H LI H IdLH LH 9I H 791 la      a

80/ ON I                                                          *

dOHER - I

0 = OHM,L 0 > Om= 1. OmnI - I VgIAH JNnOX M  oN
---4h
ON SeA

1881 1801 *OHEM - I womm - z(*omno
1OS

ZI H 01 09 01 (dfm)A

A                                                                                                                    GE H 6ZH -11 - VeraH
CH

POHHH - dOHFI-
- 1 4 dlrISa - - WI M - .-- dli33/% -3+ [1 + HSEW 1

E33&- I + [I + H83*1
O}nIH - H 33{M £33/% + *£33/6 dH33/IA + X33/IA X33/1& - dH33/'A WH338 - £33a WH33/* -  [I + HS3*]

M H 91 H I H '81 H

(OI Jo g 09ed)
AHOSIHI. NOISAKKIG   8

I
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8. DIFFUSION THEORY
(page 4 of 10)

H 35 H 36 H 37

1   -   I BSUM I- QICAPD) DELR IBSUNI + WEEA (DIFRI2 (DUMP 1)
r             V(H 35)   -   V(H 37)                           -                                                                          r                               2                                             r        UCH 23) - U(H 23A)

- DUMP 1 - WEEA - WEEB
-  DUMP 1

H 39 H 38 H 23A

(WEEA) IWEEP +N-1 1 Q(DUMP 1) ICAPT1 DUMPl

DUMP                 1                   0  - IWEEP + N] RJ H 7 DF 16A 4 0 - WEEC + WEEB
- WEED - WEEB

F                                   H 40 H 41 H 83 H 82

Set up V(SEH 28)  -  V(H 28)
WEEB - DUMP (WEEA)IWEEQ+N-11 Q + WEED

... DUMP - RJ H 83 H 82 V(SEH 28) - V(H 27)- DUMP -Q z      H 26, Uoi 27)

- IWEEQ + Nl H 27 + 1 - H 27

01
I

H 26 H 71Z

»1
Set up«1 Set up

-"-     IWEEQ + M  - Q -   IPTS +R- 11 - LOUNT- H 7 1 2, H 7 1 Y • N+R-1  - (2 1 .H 69 ./ V(SEH 73) - H 73

H 27 H 28 H 73

Modlfy
Q + IWEEP + Nl X H 2 6  by   - U l gCAPF +R-l l Q + ICAPP + *N + R) - 1:
IF'HI +N+1 1-Q w        Q - IPHI + Nl H 27 by -  U 1V 1 -Q - -Q -      Vot 69)   -   VCH 70)

H 28 by -Vl

H 71Y Yes No H.75 H 71 9       H 70

Modify Modify

                                             W·
LOUNT H 75

H 71Y by -Ul 1 PTS  +R-2 1- IBUNT IJ    (2        8 2 6 *
H 69 by  -V 1 Q-ICAPP+5(N+R)-lt

./

1                                                                  ve,1

W                 H 72 IDF 30, IDF 31
Transfer

Modify Modify

H 7 3   by -V l .-. --. -X//Y-- One group of PHI's
r              IDF 31  by  N+1

V(H 28) +  1- U(DF 72) IPHI+N+11 -Q .W   C 2 H 73 from core to drum.
H 6 9   by   -V I

FAT                              L-0

r.:     .      ,    .t  - I :h,  ..



8. DIFFUSION THEORY
(page 5 of 10)

A

Modify Set up Set up
SEH 17  by R Set C 7  by  V l·                                                                                     Yes SEH 43, SEH 55

SEH 23  by  R
PHDCY. PHDCZ

r      H 35 by Vl IJ ENEGY H 2 r             1-1 -C S 5        H 62 to go to H 53C        -
H 30 by R+1 H 30 B     by    R

Set H 4 by R
No

H 42

PHDC Z, PHI)CY H 95 H 95Z .H 67                                              r
Transfer                                                                                                                                                                          Setup

Set up 0  -  SUM 1
One group of PHI's IPTS}. - MOUNT     1

H 47, H 43, H 44,

from  drum  to  core.               I                                   I PTSI    -   (7
1 H 95 .. H 95Z. H eSY         1          0- SUM 2

1' PHI)CX H 65, H 47 H 52 H 48

Set up TestIMESm - WEERM Test
NoN - C 4 IMESH + 11  - WEER WEER - RRHO

H 94 r         v(SEH 55)  -   VOiSS)                                                                                                    1                                                                                   '                  TRHO   -
0 r             TRHO< 0

IMESH + 21 - WEERP

IT"                                                 Nol      Y"

H 95Y
- H 54 H 56           Yes            H 66

H50 V      H 49

Modify Set
No

IPTS + 11 - MOUNT -- H 44  by  V 1 H 58 to go to H 59 1 IJ    MOUNT   H 56 1 (RRHO)2 - RRHO 1 - RRHO
Crt

F                                                                                                                                             100                                                                                                                    +

p                                                                                                                                                                  -                  H 68 H 96

Modify Test No WEER - WEERM WEERP - WEER
HeSY   by   U l RJ H 96 H 43r-                                                                                                                                                                                                                                              =MOUNT =   C 4 L      MOUNT -1- MOUNT -----  - DELR - DELRP

Yes

H 53C H 62 H 53 H 55 H44 V      H 43

(DELR + DELRP) x g PHII (RRHO)
Q + (DELRP)1 MFKII (DE LR) I MFKII

Q + SUM 2   -  SUM 2 1 MJ        iH53(1 -- (RRHO) - DUMP -1
-Q+ SUM 1          '                       1

-  SUM 1
-Q

H 93 H 64 H 58 H 57, H 59

Modify Modify Set
YesNo

IJ       C 7 H 64 ,-                 H 55   by   V 1                                  a             RJ       H 58 IH591 - H43 by Vl           -  W (4 H65 -. H62 0 goto H93

H 47   by   U 1

Yes 1    No

|1194  
| H 681                                                                              8

A
,.W,

!2,
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8. DIFFUSION THEORY
(page 6 of 10)

H 76, H 77

Modify
iCAPP +N+R lSet UP

Yes SUM 1
PHDCY  by N+1 r      (SUM 21(PSUBO) (QQ) N+R-1- CS MUr IJ CS H 67                                                                                          r                    H 76,  H 77                            1                                                                 r-

SEH 43    by R CS -  DUMP 2- MU - (CAPP +N+R I

'N'                                                                 1
1-H.67

H 78 H 78Z No                                                          I

Test Modify

No Yes         IJ       C 5 H 76 H 76   by   U 1MU - MU 1 - 1  -  DUMP 1 -
 MU- MU 1   

- EPSIL  -                                                                1                      0  -  DUMP 1                    1
'0 H 77   by   V 1

+                              1 Y.,

W                                    H 79 H 79A H 80

Set up
No

Test

ICAPPi - ICAPP +N+R Q(OMEGA)H 79, H 81, HB 79, ./ U(H 79)  -  UCH 79A) ICAPP) - DUMP .- r- -0 - Q- [CAPP +N+R lHBO -Q <0

 

Yes

Ul
H 798, H879 1 1 Hal

».
CO Test

Q |   - DUMP -Q -
ICAPPI   I.  0             I. , U0179A) - UCH 798) I -Q - ICAPPI__L No ICAPpl- DUMP

ICAPP]
-    1 PDIF]

'1                                                                         1 YN

•                                                                                    H Blt DIVG
Modify

Test H 79 by  U 1V 1 Test TestYes Yes NoH 80      by   V 1DUMP -  EPS 2 r ,             1    -   DUMP 1 W DUMPZ     H 79- MN 2 - 0 I       INFS = 0H 81 by   V 1<0
HB 79   by   V 1

| No                                                                                                                        No                                         |Yes
Yes No

Grl
DIF 2

No
Exit to moator 1 W ITERAT DIF 2 1- CON100 - Q CON 202 - BACK CON 201 - BACK - RJ INVRT 2 INVRT

1™                        1                                          1
* CONVI TOPRNT

Transfer
Test

No
RJ FLUX 2 FLUX Ir MN 2 -0 - RJ INVRTV INVRT I    CON 203   - Q MJ DIF 2

CAPP'. from core
to dnun.                           r-

                                                            Y..c,



8. DIFFUSION THEORY
(page 7 of 10)

GO.,    9              CK   9 Yei
Test ResetNo

RJ  REVRT 2 REVRT r   CON101 - Q MJ DIF 2 RJ IREVRT M IREVRT]                                                                                                                                     +I. B·               DUMP 1  -  0                           r
V(LDF 31)

H 94                                                                                                                                                                                                                                                                                                        9

Modify

H 9 4   by   U l                                                    IPTS +11    - (7 MJ H 82A

r  i

48

1 1
to.

1

0

A
,.
on



A.                7/  1".
0\

8. DIFFUSION THEORY                                                                   
(page 8 of 10)

ANDO FLUl FLU 2. FLU 3

Set UP IPTSI -IPTSM+11 I+1  -   W l Set up
1 - 1   -   ITA LY                                                                                                                                                                               ·                          :                                                                                                          HAR 1.  HAR 1 1.  YOSP .r-   FLUl, FLU 3. .           O    - IPTSM] 1         N+1  -  UNP 1
Vt  - VX FLU 2 IPTS + R- 11 -IPTSM+Rl V(YOS), YOS 3

1+ 1   -  IUN 2

YOSP,YOS HAR 2 HARl, HAR 11 W    YOS 3

Modify Set up
Set up 0 - IPHKrl, IPHKI + 11.YOS  ·     by     UNP 1 HAR B,   HAR 9,   HAR 4, IDPHn -   1 p.im

U(i LPHI + 11) - U(YOS)HAR 3 by Ul - HAR 6,  V(HAR 7) -U
HARB by Vx HAR 3

IDPHI + 24 -IPiiI + Nj IPHKI+RO+2) - 11HAR 9 by  VXVX by V,                                 4

1 HAR, HAR4 HAR44                      .                         HARS, HAR6

RJ  DELV 2 DELVN
Set up IPTSM + 11 - GALOP Vl - ESTER Compute

R- ·1  -  RTALY                           r                    -                                                                                                            •           0   - IPHKII r  Ul - UAl -    avn- . Avn . avt,+U(HAR 7) ,          GA LOP  -  1  - GALOP

4

S
1* HAR 8. HAR 9 7    HAR 7

Modify Modify1.-1                                                                                                                                                                                                                                                                                 Q + 1 PHE + VXI IDELVPiIPHI - Q
IJ GALOP MAR 5 -, HAR 6 by U 1Vl 0 - Uxl 1 HAR7  by  UX 1            / - IPHKI + VXI            S

HAR 7   by   V 1

Yes

V No No
Modify

Modify HAR 8   by   IUN 2
HAR 9 by IUNZ

HAR 3   _Ie_-I                                                       YesHAR 7   by   U 1 I IJ ESTER HARS                      I           HARe  by   -U LV 1
IJ RTALY 1.J ITALY HAR2 R-1 - RTALYYes

HAR 7 by -U 3Vl
HAR 4    by    IUN 2
HAR 3  by  U 1 No

YOS 4Z LSTC                     1

Set up Modify Set up
V (ILPHKI + 11)-YOS 48

Yes
-1. YOS 4A. YOS 4 Z IJ RTALY LSTC I.STC   by   IUN 2 1 0   -   IPHKI + IP 11 I LSTC

U(UPHKI]) - YOS 4B

  No                        4

F YOS 4A,YOS48

I PHKU       -      IDPHKn
z                         EXIT

IPHKI + RB+ 2)- 11  :
-IDPHKI+R(I+2) - 11

,=



8. DIFFUSION THEORY
(page 9 of 10)

INVRT mv INV 10

1 - WEEI Test
Set up Test

Yes Yes INVO     -     ENV 11

I     I EVEN - COUNT-1 - COUNT i                 INV 1,   INV 3, .-
I-WEEI +1= WEEI                   

a -
COUNT INV 1 -   INV 12INVS, INV 7

-

 
No                                         No

  No                                                                                                     mV 14, INV 15 INV 13 V INV 11, INV 12

Modify Set upICPHIl · Bring In one group of
W      KOUNT  INV 14 1 INV 14   by   U 1                      -I IEDIF +1-1 1 INV 14,  INV 15 1 N - KOUNT -'H-Ii- PHl's from drum to

INV 15  by  V 1 - IDPHIl core.

Yes

INV 0, INV 1 INV 2. INV 3 INV 4 INV 5. INV 6 INV 7, INV 8

Brtng in one group of
ICPHII ICPHI +N+1 1Brlng in one group of Set up

PHI,8 from drum tocore.
r            INV 3,   INV 7,   INV 8, ; IEDIF + I ..1] IEDIFI

---,2:;:1'f.3.1:1 z .......

--( -
IDPHI + UN 1(I - 1)1 INV 6

-  [DPHI +UN 19 -1)1 -  I DPHI)
r   N - KOUNT .

- ICPHI +N+1 1

h

IN V 9 NO                           I

Modify Modify
INV 1  by  UN l Yes

INVS  by  U lNo
//9 1 W COUNT LNV INV 3   by  -UN 1 1 WEEI +1 - WEEI                             IJ KOUNT INV 5 I Bl/6  by  V lcn

INVS  by  -V 1 INV 7  by  U l
t\/ INV 7 by V l INV 8   bv   V 1
L\D Yes

INVRT 2

EXIT to main DIFFUS
program.

A
=

4 1                               -4    &--



*9                   1*- 7
00

8. DIFFUSION THEORY
(page 10 of 10)

REVRT REV 10

1  - WEEI Test Set up TestYes REVO - REV 11REV 1,  REV 3, Yes-       I EVEN -  COUNT -1- COUNT 8-        I-WEEI +1=WEEI REV 1 - REV 122 - COUNT REVS,   REV 7

IN.                      1                N
1 1,0                                                                                                                                          1     REV 14.REV 15 REV 13

  REV 11, REV 12                         I
Modify Set up

PHI's from drum to
Bring in one group of

ICPHII [EDIF]
W KOUNT REV 14 -

REV 14  by   U 1               1                                                                 1                             REV 14,  REV 15 -1 N -KOUNT 1 core.REV 15   by   V 1 - IDPHI]

IY.,

REVO,REV 1 REV2,REV3 REV4 REV 5. REV 6 REV 7, REV 8.

Bring in one group of Bring in one group of Set up
PHI's from drum  to core. PHl' s from drum tocore. < ,     REV5, REV7,             r-                             '

ICPHI) IEDIF) ICPHI +N+ 11 IEDIF + I -11-- r „ N - KOUNTIDPHII - ICPHn IDPHI + UN 10 - 1)1             REV 8,'REV 0
- IDPHI + UN 1(I- 1)1 - IDPHI]

- ICPHI +N+1 1

6

CJI

t.:)                                                                                Modify
REV 9 No

CAD
No RE V 1    by    UN 1 Yes REVSby Ul

REV          1          W COUNT REV 1 REV3 by -UNI f                 WEEI +1- WEEI 1 IJ KOUNT REVS -, REV6  by  V 1
REV 5   by   V 1 REV7  by  U 1
REV 7 by -Vl REV 8 by Vl

Yes

REVRT 2

EXIT to main DIFFUS
program

Z..-:  '·.5 6  ·':  ' .
· :.:     f..2:.:. · ' ·
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9. EINV (COMPUTATION OF E FOR EVALUATION OF FLUX-WEIGHTING FACTORS)

(page 1 of 2)

Start I - ITEST Set up I at AAS for Set up EIN at AB (the Set up El and EO at AA 1 - ICOUN
test. address of the first

-                                              /                                               I                                   - (set up fort= 1).                        Delement of the first
matrix).

No

AA 1+3 AAl AAX 1                  AA                                                                                                                             F

Set up AA2 from AAl.

 111 - BBB             1                                                                            2                                                  -AAA                           4

Set up AAl from AA
5-_3=1_AAA El+EO=El+0 Does  (ICOUN)  =  1 7

Yes
.l

Yes

  AAS AA2 XAA

Does 1. (ICOUN)·? 5+1 + E (BBB) - (AAA) - DIFF (CCC) - (AAA) - DIFFl (CCC) - (BBB) - DIFF2 Set up AAS3 from AA2.
No - Ccc

1+2

= 2 ./ --.

f

AB                                                                                                                           .cn

                 U Li - EIN - QUAIL -'CCC

(DIFF) (DIFFl) (DIFF2) (BBB) + (AAA) - DIFFS (CCC) + (AAA) - DIFF4 (CCC) + (BBB)- DIFF3 +0E61 + Elis. El•l
.                                                                                                                           ---

+ 10(1 - 1)

ABl AB2 ABB

Set up ABl from AB. -(AAA) (DIFF3) (DIFFG) Set up AB2 from ABl. (BBB) (DIFFL) (DIFF4) Set up AB3 from AB2. -(DIFFS) (CCC) (DIFF)
- EIN + 10(i 9 1) + 1 -E[N +10(1-1)+2 - EIN + 10(1 - 1) + 3-.- -I'"- ./

AB6 AB5 AB#

(TEMPB) (DIFF) Set up AB6 from ABS. -(DIFFI) (TEMP8) Set up ABS from AB4. (DIFF2) (TEMP8) Set up A84 from A83.
- EIN + 10(1 - 1) + 6 -EIN+10(1-1)+5   - EIN + 10(i - 1) + 4.                                      *

AB7 AB8 AB9

Set up AB7.from AB6. (AAA) (DIFF2) Set up ABB from AB7. -(BBB) (DIFFl) Set up AB9 from ABB. (CCC) (DIFF)
- EIN + 10(i - 1) + 7 - EIN + 10(i - 1) + 8 - EIN + 10(1 - 1) + 9-.- - A

00                                      ·

,.
001 1



7

00
-
\0

9. EINV (COMPUTATION OF E-1 FOR EVALUATION OF FLUX-WEIGHTING FACTORS)
(page 2 of 2)

BULT STAR

Set up BULT. STAR Set DUMP to V8 Multiply Q- EIN + 10(1 - 1) + 1 Modify BULT by Ul and Test for end.

0-                          I                                                      /                   -iEIN + 10(i - 1) + 1 STAR by Vl. IJ DUMP
x EIN + 10(i - 1) - Q

No Yes

THRU                                                                                                                                     r

Exit to EINV2 and out Set up AA for next i; Bump box AB by 10: 1 + (ICOUN) - ICOUN (ICOUN) = (ITEST) ? Set EIN + 10(i -
1) to 1.

No

(B»-    1. e..1* 1 -1.                                        Le..  (1+1) -1.              4                                                             1                                                           i.

Yes

cn -.

t\D

0-1



10. MICROSCOPIC -GROUP - CROSS-SECTION  TAPE
(page 1 of 4)

CROW 3 MIC 1 CR06A CROBA

Start Allocate core storage for Set up CROWl. Read in Isotope list from RJ REWND 2 REWIND Test for new group Set up CRO 7  to read

R    ISO T   LIST,  ISO S blate library tape.
End of tap                                        -                               structure.   (INF 1) NO group structure from

r                                                   old MGSC tape.LIST, ISO P LIST, group .  (ISO T).  Ble
structure, VAL

|
End of block

f       yes

End of block
CR04V, CR04U CR04

CROIX, CROIY                                                                                  . CR07

Store grOup Structure. Set up CR04V, CR04U, Store group structure. Set up CRO 4X, CRO 4Y RJ REWND 2 DNIWER Read in group structure.

to store group structure                                                        to store group structure  ,                                        4 End of
 

(ENGY)
from drum to core. from core to drum.

tape
(DENGY - ENGY) (ENGY - DENGY)

No
CRO4T CROB CRO 10 CRO 2X

Test Set up CRO4T to bypass Bypass groupstructure Set up CRO 10 to write Write group structure Bring in list of (ISOP)s

Use old MGCS tape. ...  one block on old MGCS ,   on old MGCS tape. group structure. to be used by problemYes r  on MGCS tape.

(INF 2) tape. from drum to core.

(DISOP- ISOP)

NoCROlJ CR02B MIC 3                                                    9

Read in Xf indicator Write list of CISOP)s on Bypass  x f block on old RJ REWND 2 DNIWER Read  in  list of (ISOS)8 Test

new MGCS tape. from old MGCS tape. Yes Use old MGCS tape.

cn block from basic lib /
N's

6                                        tape - VAL                                                                     1               MGCS tape.                   1                                                 d of tape
1                        INF 2

(3> End of End of block
tape

I

End of block

CROlR CRO 1H

RJ   REWND 2 REWIND Read in  x f block from RJ REWND 2 REWIND Compute Normalize x; s  so
that

Write  x   block  on  newEnd of tape
•    basic lib tape -VAL.                       a.                                                                 I.     -VAL + 2(Mx + 1)

.    Z 4 AE| - 1
L    MGCS tape.

| End of block                                                                             
CR028

Yes  ; CRO:D CR02£                   N'                               CRO13

Test for new group Monitor Rewind all tapes. Test N - TEMPN Set UP

structure. Yes TEMPN = FLAG (ISO P) CROlB
(last ts.tope) CR013

CR012

No

4 CR016 CR013 No CR026

Test use old MGCS Test Test RJ  PB 2 PASSB MB - CROZ Bypass one isotope on         r---1Yes Yes No Yes
tape. • ,  B= FLAG L    Test for end of basic                  w                                                      basic library tape. -{ropg:]w B < TEMPN.

library tape.(ISO T)

No                             No                            Yes

CR028 AA

M
\04 8
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10. MICROSCOPIC -GROUP - CROSS-SECTION  TAPE
(page 2 of 4)

CR012 CRO 14 CR017 CR031

i
Test B = TEMPN. Test 0 < TEMPN. Test 0 a TEMPN. Bypass one tiotope on Set up C RO 19 to read Set up CRO 20 to write

Yes      r   /0 Q No ( 0 S) Yes basic library tape. one isotope from old one isotope on new MGCSr                                                                                                  '   MGCS tape. .
tape.

No
| B                                         |  CR028    |                                                                                                                  End of block

1 Ye,                                      ; No

I CROZ CRO 20
,    CRO 19

Modify CROlB (1) Bypass one AKBK or RJ PB 2 PASSB Write one isotope on RJ REWND 2 DNIWER Read one isotope from
drum. new MGCS tape.

Pd of
tape old MGCS tape.

1

 irl
CR028 Yes

Read in indicative block RJ   REWND 2 REWIND Test TEMPN = NAME Bypass this isotope on Allocate core storage Write indicaU ve block
for one isotope from basic library tape. for  FUN,   TRA, IFUN, on new MGCS tape.End of

tap 
No

basic library tape                                                                         A                                                I ISCA, IXIN, ISX, ISSC,          I
- ELEM ITRA, ITOT.

  End of Wook

End of block

0                       1         1
N Write lambda block on RJ  REWND 2 REWIND Read in lambda block Write descendant block RJ  REWND 2 REWIND Read in descendant block-i new MGCS tape. End of tape from basic library tape 1 on new MGCS tape.          ,

End of tape from basic library tape
-8

-VAL. - VAL.

+                                                                  1
End of block

.,                 CROW 1 End of block CR037

Bring In AK block from Write AK block on new Read in energy points RJ   REWND 2 REWIND Read in capture block RJ   REWND 2 REWIND
drum to core. MGCS tape. from basic library tape. from basic library tape End of tapeEnd of tap (DAKBK - VAL)                         I                                                 r   - VAL. I  - FUN.

| End of block

RJ   REWND 2 REWIND Read in fission block Write IFUN on new FUN  - ·TRA IFUN - ITOT Compute (SUM)

i;d of tape     sic library tape    -1                                                1                                                I                                                                (1). 4(2). c'.1(3)
MGCS tape.

- IF'UN

| End of block

- 1
Compute {SUM) IFUN + ITOT - ITOT FUN + TRA - TRA Write IFUN on new

Go to Pg 3MGCS tape.                             ,4(1),  ,;(2),  4(3)
- IFUN                                                                                                                                                                                                                                           -

2 -
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1 11 -
:A-T-                          eax

Nnal -

El::
4-, IEE»-           - (C),5.k),2.#22Plo 10 Pua loj 1901 ON ·edul SOOP: ·ed/1 SOOW

OSSV d   Z Od fli OV73 - 0 1801 (I iMOHO)A lisaH /13. UO 1,011.11·zi  /AOIl CIO Nn.1 1 0111/11 (*ns) eind=00

6
Xsl -

OSSI -

Zd,inG-(C)1.0.LI+Ed*na                 6           (C):LOLI-Zd,inG                                                                                 (E) --  .(8)-1 '(I)-;A-
(8)1,1 .(1)1'' .(I)(11I d*nG -  ZlI.011 + Id*na (Z)JOLI - I dWna 1(I + 1)61 i l l ·adm SODW
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SeA
Z d*na  -  (C)    ·,1 + Z dKAG

ti

Idlfll - (8) .1 + Id*na
.                                                        I                                                                                          (1                    -J -1 Z dW nCI - 0

ON
1(I - DCl I d WnG - 0d*na- (T)  ,1 + dEMr33Al -I+ f)SM I 0 133/t  1831 89 OHO *IPOR                                                        r                                                                 89 Or -  (I 13,)A dwna -O

f                                          99OH0

I
00

ISOMO                                                                                                                                                                                                                                                                                                                                                                                                                                                                             01
89 OHO ,

T LES oN if)

dn lis C O-I-1 CO , /33Ai lsal I. 3IA -I+ I33/A RE,M - I.33*t f33/A -I+ r Ellia

-1                                                                                                                       690%, SaA

OSSI -
l>F XSI -

- CE) .1 •(Z) 41 '(1) ,1  *                               *             (C) (Z)  '(T)  4-                       4D          ti           [1                                                                                                                          1           1
I 3 3 'Itt - 0 aindwoo EIHd'tV - VO- I (WAL) 01nduloo 9171 - VHI + Nna aN L't'\ EM  Z a NA\3 H  rE
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tr).1, 
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10. MICROSCOPIC -GROUP - CROSS-SECTION  TAPE
(page 4 of 4)

PASSB PB 2 PASSO

FOIL  Bypass one i.otope on . Modify CR013(4) Test IB) = FLAG Modlfy PB 2 (1) Exit Modify CRO 12 (1)

L_.1      old MGCS tape. -I  CRO 12  No         I Modify CR013 (1)                                   r

Yes

DNIWER REWND 2 REWIND PO:

MJ REWND 2 Rewind old MGCS tape. Exit to main MGCSTP Rewind basic library Exit

Test 101 = FLAG                                                      I

program.                   ,              tape. No

* Yes
1-2228L-J

h
c.n

N
CD



11. MONITOR

Start (at this point,
the diamond register,
DIAC, contains a
PROBIN diamond)

D

DMND     V

Write end of file on Is it a '1STOP" Test (DIAC) - Is this Test execution count Reduce V of DIAC by 1
output tape, REW Yes    diamond 7

No     a   program d tamond ? Yes (V of DIAC) - Has the No and load the correct
program and output     4                                  /                                           /  progra/ been executed D      program  from  tape.
tapes.

timel ?

the de,tred number of

111                                                  NO                                                                                                Y..

Final Stop

I                                                             DMND03   v                                  V

Reset execution count We assume (DIAC) is a Modify execution count   Send the contents of Set upsl - Set switch
to its initial value. Yes transfer diamond. Test No Modify DIAL to cause a      the location specified according to the

-- execution count - Has D   tran/fer in the \- in DIAL to DIAC. program ID number in
ihis transfer been diamonda. Bump DIAL by 1. DIAC.
passed the desired
number of  timea 7

1 *                                                                                               *

NUTBAL D*DO 2
11                          13

Call DMM output Call neutron balance
- St                    --         Call Xe

- Sm addition Call DMM output
routine routine

12\\*
rcutine routine

.l
U--115»«»1-6 

10    9           4          8          1 2

(RJ ELOC + 3 ELOC + 1)

. fi.r"#

BASLIB

Call nuclear Call microgcopic                      /                                 Call nuclear Call DMM output Call basic library

CONCOR

routine constants routine group tape constants correction routine preparation routine
*

 :L*'U  .,.,  
--      (RJ   ELOC   +3   E LOC +1' preparation routine *  routine .

 . UT ) (RJ   ELOC   +   3   ELOC   +   1)  -I-

(RJ ELOC + 3 ELOC + 1) (RJ ELOC + 3 ELOC + 1)

1

CRTCAL PROBIN V AJOINT

Modify (DIAC) m that Is 4 within the Call criticality Set up for a new Call adjoint Load the diffusion
next diamond will be Yes desired tolerance of adjustment routine modification routine routine from tape.proble.
executed              4          6(7                  4                              4                                                                        D(RJ ELOC + 3 ELOC + 1) (RJ ELOC + 3 ELOC + 1)
(TV VO DIAC)

No

1                                  1                           BURNIP                                     y                        DIFFUS

Call DMM output
Modify (DIAL) to Call burnup routine Call problem input      Call diffusion Test (INF5) - Do we

Call DMM output
routine cause transfer to routine \...„„ print the results of

(RJ ELOC + 3 ELOC + 1) Yes routine4 another diamond. Set
each iteration?               /(RJ ELOC + 3 ELOC + 1) VI  (RJ ELOC + 3 ELOC + 1) TP Ul Q(TP u, Q, execution count in                                                                                                                                                                <CALL OUTPT DIAC to zero. CALL OUTFT

I     Ho

'

V                                          ./                                                                                        H.                                      I
          Is this the third Call Dll output Send diamond 1 Eo Call DMM output Wal convergence Re-enter diffusion

       execution of CRICAL routine DIAC. Set DIAL to routine Yee reached? routine at
aince the laat print location of diamond 2.

+         convergence testYes
Out?                               C          )                                                                       )

T·P U3 Q 9 02 Q     9
CALL OUTPT <CALL OUTPT (RJ ELOC + 3 ------)

**          0 7                               1;

N
01

S
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004,A

k i k i ki k  i12. MRES (COMPUTATION OF   0   ,   0    ,   t, AND   0     )f         c         A                trA   A           A

MRES

Start Clear temporary Set up OKK 2 with Set up 4 / 01: F=).
Set up '1(1) at TIC),

--- storages A (Iinl)
- current 1 A

Cl at OEVAL. 0                                  1and I (1) at TR. and 1.BUTST / BU.                                     A
at ALPHA.

ALl ALPHA

Form Ul Vi - It to Set up OKKt and ALI Sa up OKKI with Set up CEVAL with 31 - ISCN to use in
modify BETA for with 1 - (11III) ,

--(EKKK)-k- - 100, and EIN. determining correct.-icorrect l. currenti current k cross section.

P BETA O.KI, OKK' OKK2

set EO ·  Eo up at BETA Set up CAP 1 with Use DELE subrout ne to (/+2)(k-1} +1 -KIBMP artd 1Ot-9-INVBPanduse

and modify by Ll . -4.. ,1 - compute Ed - Ell- El m In modifying CEVAL- In modifying CEVAL for
for correct *: 1.e correct ./ement of

E,             5 -El, k 1-1
inverse matzix EI-l,4        where k  - MAKK)1• (rl-E:'-- -- and 1 - {tam. 1. e..  EIN + 10(1 - 1)  + 1,1+1

- (see DELE flow chart) where 1 - (IIHI}.

CEVAL, CEl OK]OA                  -

Set up CE2, CE3 with Set up CEVAL for next Compute kcal - Cl 2 - CCNT for counter Set up CE2 from OKK2
01 the Cl from CE

1 - row of E-1 .-i .-. to compute Cl, (2' and I with EIN + 10(1 - 1);

C                                                                                                                                                                                                                             from C - E-10                                      c                                                          t. e., with coemcient3                                                                           -1of E
»1

7 CE2. CE3 DDE2>0

Multiply Cl by Set up CEl for next C; Index jump on CCNT
ClE; + C,E: + C,E, (iSCN)-3-    1

coefficient of matrix -1.e. ,C l +1- Cl - .O - DEN --I 13CN to modify IA (1) to·

E,                                                        Note:  kc  -Cl'                                                                                        r                                                               4 (11
-,

kci -C  and kc' -C.2 2  3 3

CAPI CAP BU FISX

Cl,c (,)+C:'4 42)+94 0) MocUty CAP 1 by 18 BUTST =0 7 Cl•; Cil•Ol,; m•C,4 m Modify FISX by (13CN)
A                 A A (13CN) No A                    A                    A

(DEN)
.-I .-- {DEN)          -

- SIG 1 - SIG

if SIG ' <0   / (1'- SIG I                                                                 Yes                      If SIG IO El., All)-SIO

0 TRO T T·TO

Modify TR by ([3CN). Cl tr („•C:, r (21+C,• r (3) Modify TIO by (I3CN) C,11 41). (2.1  (2). C'.1 (3) -  =: - '102A                  A A --.
-SIG2 -SIGI If SIG 2 < 0

:,4/.41) -.,2

MRES2 OUT

Ejdt Set up exlt at

-    - SIGI- MRES2
*f SI(34 < 0

¢,1 '.)-.,ol
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B          H '  '      'I  =  li  JOJ  i 04  =                                                                                                                                       i                                                                                                 D                                           .6 'ls,1  041                                '                                       4  -  0   ..a .1-0 Wels el//1//00  1 00//nU  Uto I3

1   (A•I ALI)  uo  dinf xepul
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1 1
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'1(r/a)' F '1(Diai. r'.1.'t

Vaaa 1. INGN d. 1.S 0-I- (BA)

h
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13. NEUTRON BALANCE
(page 2 of 3)

1=,El Imil
BSSX,  SSSA.  SSSB                                                                                                                                           , 0                                                                                                                                                 I O

k·1  k i k    i0 + (NSKD - Bump SSSX by (XUR) Index jump on (GOUNT) Index jump on (ITALY); (Ul) + (UX) - UX

k(NSKD ' i. e.,form ,    m k 'J i. set up for                   D Note: GOUNT 18 the -0 D. :I' M k'- :T:rb:S7
, counter to

test
=0       1+ (V]09 -VXX

-i+1-1. counter to sum over ·

(vvx) + 1  - VVX and computation of Oa) + (IBMP) - XI

kSk. il k.rilk*i fixediand 1=1,...,i -1. (V'VX) - GOUNT kSi fort-2.....I
j=1

-

NB 97 NB 96 4           NB 05 r
1-1- COUNT Set up N898 with Set up l*lat NB89 2 - COUN2 as counter /ke   Index jump on RTALY        >0

TEMP4. R-1- COUNl to compute P 0. (the

counter to test               El
1/40 - VX  i. e.,

...3,-ks; k.;      -      »1«/11

/
computation of

0-k.
and  F  for all i md k.

ksi fork= 1.....R.)

4 8898 NB99 and NB 100

k       I   k i
Set up  (NCKI)  - --M Bump NB99 by VX; k01 k,Ii - klt' Modify NB99 and NB100 Index jump for COUNT 1 + VX - VX; i. e.,
for first loop,k(NLP)i = 1.e. ,1+k-k for 1+1-i. (counter to cover  i  from             . 0 1+k-k

&                                                         *
1 to 0. Bump NB99 by U2 for

k<B:D)1 - kM' for second
k+101 _ k*i

loop. and k(NFBK)1 =
191 - kM' fer l„, loop. >0

cn

NB 306
C,J

k•li k*1 - Ibi- kL' R x l -1- COUNT /'Stag kct   O-
Index jump on COUN2. Bump NB96 for (TEMP4) Index jump on (COUNl)

P Set up NCKI, NDK], + 1- TEMP4 (for,he 9 0=        (to SUM fromk= l.....R).21
kci                                        NLP, at NB:06.                       i                J.                                                       .. set  up  of the  next  loop).

t                                                                                                                                                                                                                                                                                                       * 0

io                                                                                                FK 23 FK 24,   FK 25

Modify preceding box Index jump on (COUNT) /2,r'bi\ I-1- COUNl Set up KPXE at FK24. k ik   k i
for next element of each               *                                      =0       &

C

,  Set up NFKI (tpt) at                    I   R-1-COUNT. x,  P -  8
matrix. FK24 and FK25.

>0              
              1 

                
      TNC 23 >0                            P

Bring 0. from drum to Set up NC23 for i=1 »d k< ke\ Index jump on (COUNl). Index jump on (COUNT). Modify FK24 and FK25
n 0= 0=

for next region; i.e.,NDia U 1) at LL2 C      j.to core for n - 0.....N
I.KIA  (le )  at  LI,3 and 1+k-k.and for a fixed i.
LKIB ('L- ) at LB7.
1-1- ITALY

r LG LL, LL l , LL 2, LL 3

Modify NC23 for
Sit up 0  at LL. 0'1, Set up RDIF (A r) at Bump LL by (PTS) to

9 i '04 -1- .:.,

Set up LBS and LBe with
1+1-i

,         i                                                      D       LI,1                                  - set up * 1 and 0 1 -1                                                                                          D    the  8 i and kar from                  A00 at LB# and PTS at R-1- RTALY
k                                    LLl and LL2.
ar

LG. -ke



13. NEUTRON BALANCE
(page 3 of 3)

LB 4.   LB 5,   LB 6,   LB 7 LBB

Setup LBB with PTS                                 tai                                                            kilL'  L kl.i    1.87 k lar - kar, Bump LG for (PTS) + Index jump on (RTALY)         r--1
from LG. W'<   .1 - •N 1 1 - PTS. (to cover k from 1. . . . . R). Lll   WA k-1 k-1

,   k•11,'  -ke  and '»1,8 1                                                                                        D   and bump L84 by PTS
k ++ 1_1ar

kLI f" Lk - *&k.1
-   i in LL box.

-0

NR 35

Modify preceding box for ke + 151 + ke +
R) (I-1- COUNT Set up NCKI, NDKI, /C30.'\\ Index jump on (ITALY)          > 0 F-7

next element in each LKIA, LKIB, NLP, and 11 -0 (counter  for  i  =  1, . .  .  .I) .     -+·|   NC23 |

-trix.                         *              kL'  + kl·1 - 1' 
  I                   NRKI (kR| ) at NRBS. L-J

+

t
1.0 NP NP 34
1

Index jump on (COUNT)       -0     I 
,   Set up NPKI (41). NFID Set up NP22 with NFKI k * i  _ kpl for kS'+41-kpi

to cover 1-1, . . . ,1 and and NSKI at NP34.
,   and NPK/. r                         rk =1....,R. R(I -1)-1-COUNT. k = 1,....R

t

>0
NL 33 NL22                                                                                                                                           V

Set up NKL at NL36, 0-kLfork.1....,R. Set  LKIB,   LKIA,   N LP, Start k L Index jumpon (COUNT). Modify NP34 for next
NL37. R-1- COUNT.    4                                                                              k                                                                           -0Il              and NKL ( L) at NL22.                                     1 4 "Si, 51 1 and kpi.

I-1-COUNl

>0NL34

kLi  + kL' + kL'  + k L Modify NI.34 to NI.37 Index jump on (COUNT). Index lump on (COUNl). Start  Set up NKE (kE ) at
-P for k+1-k. SO I .0 KEPS 11, R-1-

kL                                       '                                                                                                                                                                                                        r  RTALY and 0 - UXVXand VX.

f                                                                                                                                                                                                              * 0

< f  KEPS 7KEPS 9 KEPS 8

Index jump on (ITALY). Bump KEPS8 and KEPS9 COUN2 + kpi - COUN2 kpi - kR' + COUN1 - Bump KEP88 and KEP89                   kpi and kR| at KEPSB
1                    by R;  1. e.,1+ 1-1.         1                                                                                                                                    1                   by UXVXand VX;  i. e. .      I and KEPS9.

COUNl. k+1-k. 0-COUNt,
COUN2. 1-1- ITALY.

-0     >0

r  KEP)11                                                                                
  >0

1§§'Iml     - kE Bump KEPS 11 by Vl, (UXVX) + Ulvt - UXVX Index lump on (RTALY). Monitor
i.e. , k+ 1-k.

r ( ]9+Vl-VX -0 -

W
U

- a.
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14. NUCLEAR-CONSTANTS CORRECTOR

Start 1 - Test 7 Set up CORE 1 and Allocate for the
V ' compute allocation 1 temporary storages.

dimensions.

ZSUM CRI                     Y

Set up LLL96 for Set up AKBK at EAKBK 0-El Is (MARK 1) =0?
NXET-Vector. 1-El. 1    Yes1K

-                                                                 No

4 LLL96   Yes                                                                               
07-1

6 Bring Vector from drum I s(E l) =0? 0-E l  and NSMT - Is  (MARK 1) =0?
Ul to core. No Vector No,

1                                                                                                  yes

Y     CRIT

Monitor NXET-PARM 2 (See
Correct nuclear
constants* for isotope

1 whose concentration has   1             1
'

Criticality Adjustment
flow  chart).changed from criticality

..

Correct nuclear 2 - ISO Correct nuclear 1 - ISO
**

constants* for                       C                     NSMT· - PARM 2** * constants* for XENON. 1 NXET - PARM 2 #A-
SAMARIUM.

*    See Nuclear-Constants -Preparer flow chart.
** See Xenon - Samarium-Addition flow chart.



15. NUC LEAR-CONSTANTS PREPARER
(page 1 of 2)

Yes

CL43 + 1 CL43+2,3.4 CL45                                                                                                                                                        -THEZ THENC
NCX - MT 3

Set up read and writeDoes test 7-0  7
NLS - NL 2 NL 3 - NL 2 HELP - NEXTA

tape   numbers.    The  nextI      Setup normal ex<t -------D  NEXTA - NEXTG .    =0: Corrector
-   Set RDF 99 to jump to - 3 boxes are not employedStart ot NCON 2. GIN - NEXTGTAPE 4 - MARK 2

NXL 1 to se, up AKBK by the correetor rout<ne.00: Preparer

HAI 17 10 HAR 16 HAR 5 to MARG HARt HAR 3 ALKlN TPMC
Allocate temporazy space for Compute temporary storageIn the nuclear constants DKI, TKI, TK[J, FKI, XKI. dimensions RI + 1 -SAMBring SFKI matrix to Bring ENGY matrix to Bring PBKI matrix to

preparer, set up
          MKI; EIN, XEI, AKBK, FISS,                                               3core from drum. s core from dmm. -  core from drum.

-     Set up CORE 1.
- 21(1+1)+1-HELL 9.AKBK at EAKBK. NUI,   SCAT,   TOTL,   TRAN,

SFKI, ENGY, BRMX, PHKI, /+1-HELL 2, 3 +1-HELLi
PBKI,  ISOP and INDI. 4R+ 1 - HELL8,

1+3-IPL,13.  +2-IPLS2

r    HAR 8  to  HAR 10 HAR 12 to HAR 14 HAR 20  to  HAR 23 CHRIG
CHRIY                ITLDH                                             No   |                     ITLD 4

4 - nm Test for tast nuclearBring PHKI matrix to Bring BRMX matrix to Brlng [SOP matrix to Does test 7-0 7 Read a nuclear constant
»!12_. Index jump counter to -        constant,  1. e.,  indexcore from drum. I     core from drum. r     core from drum. read the first five nuclear-  block from nuclear       -

Jump on um.
constant blocks. constants tape.

 

Yes

Yes

  I,                                                                                                                                     UNDO
Com te

Rt -1- RIMX
Test for converston of Modify UNDO by 1.

Index jumpon RiMX.   -  all  kgl,a. Iil;T  - 1,(PX')'       4-   R'.p' adu l.t:'ip'-,er -   Set up l for k:,1          _               Read // block Imm
nucte. r Cons'ants tape.k-1-1to modify all --D 's.

./cn

6                                                                     COMM + 7 COMMS COMMB
COMM COMM 2

MUCK - RDF 99 Set up ISO Complute
Rewind nuclear Perform setups for

(RDF 99 is a manual -
Does te/7-0  7 No Bypass (BM]) + 1 blocks

-  (ISO 18 the 180,ope whose- 10 (ISO - 1) + 2 -  of the sigma upe with
constants tape. .    block /"ds. -

- BMI for index jump Index Jump on (BMI)jump switch.) cont/*ti is to be
corrected.I counter.

Y"

EAKBK, BKAB RDA
RDX T  COMMB

Index jump on B.  This
>0 NXL1 - MT 3Bring in AKBK block Bypass next three Read trdicative block. applies only when not Read XEI block off

from drum.                   4 blocks. .-. -- correcting. -    Slf'I MM.               - Bypass flrst two blocks MUCK - RDF 99
of sigma tape. (MT 3  ts manual jump

U                                                                                                                                           ..Igh. b

0 -0 10
                             RDB 88 RDF 99 MUCK MT MT 3

Go to MUCK if only the Go to NCX only once - when Divide numeratorof  Xf by
Read the fl/sloa nul, Set upfor EINV. MRES. Complte matrix i.ver.e. preparer routine Is tlits first

E  - EM-  4  OCKI) for
k i k    i

Bypass the capture first isotope has been
block.

scatter. total, and I-     ard SCTR mb-routines. I for all /'s. (See flow. -   isotope  loop.   Go to N][Ll .t .11    -- read in. Go to NXU
chart KINV.) /.1,2..,,land aNk'/transport blocks. other times.uter any others.

OGR 7 OGR 6 OGRE                                                                        VP2 BUCK
ki i k k i t k k 2  1 kJ Store zeros inall columnaof the

1

[=71- FLAG- I(MKDR + 1 -- -fort-1.  --      -,            4                FLAG -  IO*DR  . 1 --i for 1-1. . . . ,  1
0-  D- {DKD (B D)  -  i :•.e.

1 >(R XKI matrix whose column

andk-1,....R - FLAG--1(TKDR + 1  4- 1(PBKI k..I(™Dk -- number k represent"region
andk-1. ....R for 1 - 1,....land where no 0/ston occurs. This

k-l, R doe' lot apply to corrector

code.

CO
=

1                                                                                                                                                                     „
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15. NUCLEAR-CONSTANTS PREPARER
(page 2 of 2)

ORGY OGLE OGL 8 NXLl NNLl
a - isolope - NLKk i t k O -k·21 - UggJ}k0-F- (FKI)

Decide AKBK so that the

roll-1...., I - FLAG-I(FKDR +1  - fork-1 ,.... Rand I    FLAG-'·'-4*14 .1  - = ':C,                    S,I IPAKBKI NNL1.                kNA - concentration-NLK 1
(1,j) - (2.1). (3.1} Lhat  co rresponds   to

/ = shield test - NLK 2andlk-1.....R
(3.2)...., t B-1) posiuon on isotopu.. k - region-NLK 3

SIGMA JAZBO LlSI NL9 NLI to NL 6 NL3 toNL4 NL2
Compute   - SIG k= NLK 3-KKKEK Set up f  for 1 - 1, 1 - (NLKl) Set up tor  'Di, It'. Put current concentration Put change in concentration

If correcting,  go to NL 3

-I- k / -%2.ki -SIG,
- 1-Im/,1.e.,                                                          i

for MRES, SCTR .-i at  FIS.   TRA,  and  TOT and - 4'. f;. - 4,1 from BRMX into NLK 1; of  tsotope  in  region k whose

Ul - HEMA  for f modifier. --- 1.0.. '  BRM*) -Nt.Kl. contribution ts to be If preparing,go to NLS.

by MRES.  (See MRES flowchart.) 1-ifor MRES. SCTR                                 1                         fort=1. k-(NLK3). corrected  into  NLK 1.

FIS MKI 2 Nl TRA TOT R - LOWR to modify

El -RRR, where
fl:  (SIO)  "NACE,1 -B R E R (Q) I &; - r (RIRRI.,+ 4'- 41           .- f:(5102'kNA+kD f;  CS,04)  kNA  + kT'

nuclear constant matrices
for next i Candi J) and set--'.I --i --. .-I

(El) -E - E 1+1
- kD'

- k TI up f  for j - l at SCA 8

KAY MORE -0            S2 + 1 SCAB SCA T02
1. l, JO-JJJ

,   k,     kNA IHib · k·21 1-JJJ-jforSCTR Is(IllID-t:Modify SCA.8 box by Modify SCA.8 box for next           > O Compute kt   -SIG 3 (I / /I) -2- TIJCN  for
C.n LOWR for next i of 'of kTU:i. e., bump by LOWR.- Index jump on 1

1. kT'
j --- number of loops with --JL  t.... 4" le not computed

6 '4-k (TIJCN)
where (RRR ) - El - Et+1

(See SCTR flow chart.) SCTR for fixed 1 ard forte 1 7

-1
Bump it by HEMA

for next 4
and

El-E -E,1

1-1, . . .   1-1

Yes

T   T MAY RED 88 NEXTR NEl NEXTG NEXTAModify FIS .  MKI 2.  TRA
and TOT boxes by (HEMA} Bump address of isotope Does this isotope -

IBI-{li1tq71.e.. Go to NNL 1 box which is Go to GIN ff corrector Set switch at  RDF 99 tohave we summed from Noin NNL 1 box by 4 and FLAG   i. e.,  have we now setup for isotopen routine is used, other- go to NXL 1.  nen go to

fo, C;.  ; by Vl. II,I,OWN t•lt.i.'I. .0,
----   set it up for test. -    finished  AKBK 7                     -    In  fli  next region. wise go to NEXTA.    RDA for next isotope.for the next i of 1(FKI)k. 1+(IIIID-INIT

Iklk               I              k
CME) .  px')  Ind mar                                                                                                                      | vis                                                                                     |No

LEAVE TONIC

Sol up kD for t.land

AND t      Go'

W,lie Be 0.1 Imt,4,                                                       --     - 0     Indlr jump - BIIM . Modify AND for following Set  Rxl-1- RIMI for(+ FLAe u a block.     __1                Go to LEAVE. -DKI. -   r _ ,{DKDk   index jump counter.     - k -1.

>0

j

.
NCON 2

Exit to monitor IfWrite the TKI matrix Write the TKIJ matrix Write the FKI matrix Write the XKI matrix Write the MKI matrix Rewind the sigma and preparing. Exit to
(+ FLAG // a block. -  (+FLAG) 0/ a block- -=   (+ FLAG) // a block. --   (+ FLACD 88 a block. -- (+ FLACD as a block. ;      nuclear constants tape.- NCFIX 2 if correcting.



16. PROBLEM INPUT
(page 1 of 2)

End of block

PRO 16
DC 8

Set SWl to goto  .
Clear triples. Set DUMP to 0. Read card with variable Test for no more Prob. Drum to core

identification into region End of No DRDIF - RDIF
r & T.                                          D                                                   DPTS - PTS

problem DAKBK - AKBK
input DISOP - ISOP

  Yes                                  DENGY - ENGY

No

0                                      2 +                       .1 . TPTSS

Affix ficlicious v.lues Compute concentration Compute CORE 2, and Test if region DAKBK Compute MESH and Test if region PTS
at beginning and end of matrix BRMX. using CORE 2, allocate Yes contains information. send results to MESH. contains InformationYesENGY.                       I                                          1             for BRMX.                  1                                                                                       4RJ NK2 NK

v   PR02                      PR019

Exit Convert contents of Tl BUFF - DUMP 3 Test if current variable Set up ROP12 to convert Set up SETT to set up

from fixed decimal to Is  1)  fixed,   2) noating. Fixed fixed point data. U-ADDRESS of PR012
--- fixed binary and Bend A                                                    3) mixed, 4) alphabetic.               *                                                I-    to Tl.

result to T.

f-1

Mixed Alphabetic

PRO 33 ROP 19 9 FLOATING

SW2 Set up PRO13, PR06. Set up entrance to sub- Set up PR09 to read Set up SETT to set up Set up ROP12 to convert

cn -*RJ  PROW  PROB 1 PR024.                                       routine
to

convert          _ 
alphabetic. U-ADDRESS of PRO12 FLOATING point data.

6 variable. to T.                       '                                          4-

00

I PR06

Set up PR08 to

Yes PR07

First tabled variable Test current VAR = Modify PROG Test for end of variable Unidentified current
identification to DUMP. , DUMP No

D list Yes
     variable

ERR2 current VBL.
D

(11 = FLAG 2.

IN«                                                                                                1
End of card

1

PRO9 PRO 10 ,  PROS

Stop error. Read card with variable Set T to Tll to 0. Set C3 to 0. Set  up V -ADDRESS of Set up PRO21.

,End of
into region T.              

problem
PR09.

input

1./               B
PRO 18

TPVS SETT PRO 12 18PRO ROP 12

NO
Set Cl to 5. Set up U-ADDRESS of T(k) - DUMP Test for end of current Convert variable decimal Test IDUMP 31 -

PR012. T(k + 1) - DUMP 1 variable No
,   to binary start code.- ,                                                                                                                    --

Bring in raw datapair. IDUMPI, IFINn. DUMP, DUMPl                                  A
- DUMP.

ly.7
PRO 14

U,
N
.J
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Ul

U     1       
         ''

00

16. PROBLEM INPUT
(page 2 of 2)

B                            S W 1  (PRO 31) | 1- irlPRO 13
4                                                                                                                                                                              *Yes

PRO 18

Transfer SACRED block DUMP - IDEN Store converted number Modify PRO12, PRO13. Bump C3 by Ul. Test for end of cardfrom storage locatlon to in appropriate cell in NoA                                                                              #                        4                        1 IJ Cl PROll.execution location. region S.

1 +

NOTAP PRO 22
'

TAPE No PRO 21 PRO 14

Set up PRO23. Set Store current variable Set up to write on Test If variable Bump (3 by Ul. Affix FLAG after the last
DUMP to 0. on tape. correct tape unit. Yes permanently stored on value of variable.

-E
tape.

No
PRO 25

w     PRO 23 COR PRO 27 PRO 24 - NOCOR PRO 26

Test if variable Set up PRO24.  Set up Set up PR025. Transfer variable from Set up PRO26. Test if current variablepermanently stored in Yes PRO30 to go to 1.
     region S to core

(drum). permanently stored on
core.                                                                     '

r                                r    drum.

f

PRO31     4       Yes0
01 PRO 31  DRM
6 Allocate storage for all Compute core 1. Drum - Drum 1 Compute and store Swl Set up PRON,  PRO30,CD variables read in or N+1-N l '0 g.,0 0computed by prob. input   1                                                                 1                                                                 1                   N+R- NRI                        4                   RJ   PRO31  PRO30

routine. 1+1-1 1
4R +1- 4Rl
N+3-N 3

OPR 33
PROJO                                                                          0MJ PRO16 MJ NOCOR (PRO16)

4 Old



17. OUTPUT

OUTPT

Transfer contents of Transfer the output Set  up S2 - (Q contains Print the macroscopic Restore core from
core to drum image. routine from drum to output routine number group constants: drum image.

 ,
core.

    at entrance
to OUTPT)

kDI,  k.r'.   x;·kTI j.                                                                                                                             

Normal

RJ Exit

kFi.  kE;

A                        A

1
PR3 PRNT V PR7

Print concentrations of Print heading for                            S2 Print heading for Print:
all the isotopes in all burnup output. nuclear constants Z,  k,  6 for the Last

3                                  7
regions,                  1                                      4 output. C iterations on k.

kNg                                                  1                     5 (15(53)

8 4 2

PRl PRS

Print heading for Is this the first Print heading for Transmit any data
diffusion output. iteration of this criticality adjustment left in output buffer to

        Yes       diffusion step? routine output. tape. -A

c.n

L
0 No

PRS PR4 V PR2 |
Yes

Print: Print heading for Print heading for Have we printed after Print:

k. Pn' *1 output.
(pt. pt-1)

neutronbalance output. Xe - Sm addition each iteration?

.,1--                                                                                                      n

No                          A

V                                                     V                                                     V

kL:.kLt' kR: Print neutron balance Print concentrations of Print heading for Print:
quantities: Xe and Sm in all diffusion output.                                     i

kpi,kL. ks. kF' 1 k01, kp  1591. kst. tf'.
regions. k, Pn' 00

kL i kci.P,

0                                                 +

N

S ..LI Igr
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18. PROGRAM-CONTROL WORDS CONVERSION OF THE PROBLEM INPUT

DIAMS PRG 8 PRG 2 PRGl

Set up. Set up
Test

V 5 - card PRG 2 -   V 29 - COUNT -     PRGI  '             r  T  - ORO D  ORO + CONVT -ORO                      1                                           Yes
Tl - OR01 (1 PROGI)    -    (ORO).

| No

PRG 4 PRG 3. PROST
No

Set up
Yes

Convert
ModifyORO I from decimal to Set up OP and U of ISI Set up PRG,4 from Error stop, invalid Test for end of

PRGS from             4               binary and store into I
[PROG 1   -  .ISI . ' U ( PRO 1 ) + U 30 and DMM program.               1                PROG list IJ Count.          4

V (PRG 4}. ORO 1.
V (PRO 13).

PRG 1 by U 1.

PRGS PRG 7

Setup vof ISI Set up PRG ; troni Test for Insi program Test for end of cardModify

V(ORO 1)  - 1Sl. · U (PRG 11.
.    call lord: No ·PRG: by U 2 Yes

r         I J  ca rd. • MJ PRO 10
(IPROGI) = (LSTOP). of PROBLEM OVPUT

C 3 by U 1

PRO 13  by V 1

 Yes No

Cn
1                                                                                                                                                                                                                                                                                                                                'R., i Es
»A

C 3 by U 1
8 MJ PRO 14

PRO 13 by \' l . of PROBLEM INPUT



k ij19. SCTR (COMPUTATION OF   tA )

SCTR 0...., SIG37

Start Set in par:meter .,I·ds Set up SIGB mr (E[N} and (1-2} - BUMP Set up SIG37 with (k-1) (BUMP) - BUMPP
+PIIKI,: 1. c.. first (NLK3}: i.e., with

I                                           I  :lement of E-1 and for               D • current k. ;
1.0.         i

:,IG:11) SIG38

Modify SIGB by BUMPE; toi  ·  1 I i„:t. I  fi,·1,1 ···el iii KiG39 with CHIII): Modify SIGB b,· BUMPP; (BUMPP) + W JJ)
-

Set up SIG38 with (Jjm'
ie. . to obtain first of IUMI'K. i. e.   with current i. l e. .  lo obtain k*j BUMPP i. e., with current j.

coefficient of E;l.                                                              1                                                                                                  1

P SIGAa SIGB

Set up V of SIGG with Modify SIGB by 1 to :ict ui, Cl + SIGP. 2 -CONIE for counter. Modify SIGB by 1 Compute kC  -Q
U of SIGB. obtain first element of to obtain kbj-1.

I E-1 -                                                   & .. from C. E-10

1
>0 SIGP W         SIGG

Setup EO.  Eo  in SIGS. Index jump on (CONIE). Mod16'  SIG n.  for  next row Modify SIGP for next (Q)  - C l (Q) (coemcient of El l)0. of matrix E-1: i.e.. to
C: i. e..  kc  - Cl -Q

U' -"E- .-i compute ne  C.             1                                           1                                           I

6                                                                                                                                     
                                                                                                                  'Cl-,2 -1'cl- c,

V SIG77 SIGS

Set up SIG77 with JJJ; Place j in the U and V Modify SIGS by UJVJ: (1El 4 CZE2 + C:3E:3
- Set up JJJ In SIG43;

Use DELE subroutine to
t... . current j. field of UJVJ. 1. e. , to let DELE up 1. e. .  current j.

compute Ej - Ej+1-El,  Ln
=- - for current

E .

BE £2 - E2 - DENOM

 )-£2. »L.3-E)·Lj+1
(See DELE flow chart.)

SIG43 SIC;42

Modify SIG45 by (BUMPP) Set up SIG45 with 3 (BUMP) (BUMPP) (j - 1) - BUMPP (1 - 1}(i- 21 Set up mII in SIG42;- BUMPto obtain the desired                                          21                                                                          -  BUMP P                                                                                                                                                       2                                                                    i. e. current  i.

l ,                                     tA

(11.
-                                  -1                                                                                                  4

P SIC;45 SCTR2

Clt (1) + C:t (2) + C3,2(3 tf SIG3 < 0, put Set up SCTR2 for exit. Exit

(DENOM) D- k,2                          .' irrir  - SIG3- SIG3
j J+l

03

5 *.
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20. SUM-TUM (COMPUTATION OF GROUP AVERAGE CROSS SECTIONS)
(page 1 of 7)

SU4M SU43 SU 4B

Set up VASUP 3) - V(SU 40) . Set 1-1-C 4 U(LENGY) +1- 0 -SUM 1
SU 8, SU 9, SU 10 SW4 to go to SU 6F U(SU 14) 0 - SUM 2
to go to subroutines.                                 6                                                                               I   SU 7A to go  to  SU 78.                                -                                                                                                                                                              I     0 -  SUM 3

SU 21 SU 14 UCBS

U(LVAL) + (3 - U(SU 17) MOFA -1-C 3 · U(LVAL) - U(SU 38Y) U(SU 14) + 1 -U(SU 14A) IENGY +  11 - Et 0 - MZIK
VILSUSX)- V(SUSZ) iENGY + 21 -- Ell 0 - MNIK

1               v{I.SUBX) - V(SU BZ) 1 4                                                                1

r - No
SU 17 SU 18                                                                                                                            ERR 1 SU 17A

Test Modify IJ C3 SU 17 MS ERRl U(SU 17) - U(SU 17A) Test
I'VAL + (31 < EI Yes SU 17 by -Ul Yes (Highest energy point In IVAL + (31 < EtrI                                                                                               I group structure too                                                               /

large)

12                *   Y<e, 1 ::0
Ul

SU 20 SU 19                                                                                                            No  
/VAL + C31 +1- El<1 U(SU 17A) +1- U(SU 20) IVAL + C31 - EK MS ERRl Modify

(Highest energy point in IJ  C3  SU 17A SU 17A by -UlYes
group structure too       1

small)

                           Yes <
* SU22 SU 23

U(SU 17A)  -1- U(SU 36) Test V(C07) - V(SU 28) EK1 - EK - DELK U(SUP 1) + (3 -U(SU 23) ISIGMA + (31 - SIK
EIl < EK No ISIGMA + (3 + 11 - SIK1

.

SU 30 SU 28 SUGF                                      V

El-EIl- Q RJ   LOLlM 2 LOLIM Set.p LOLIM to set RJ  SU 28  ISU 291 U(SU 23)  -1- U(SU 37) SW4
lower limit to EIl.

1               1

T          SU 29 SU 31A

Set  up  LOLIM  to set RJ   LOLIM 2 LOLIM EI - EK- Q i- RJ  SU 8W  YSU 8 SUM lA - SUM 1- FRAC 2
SUM 2A - SUM 2lower limit to EK.                             D·                                                                r                                                                                                                                 D·                                              -  SUM 3A- SUM 3

DELK Integrate

SU 16

J



20. SUM-TUM (COMPUTATION OF GROUP AVERAGE CROSS SECTIONS)
(page 2 of 7)

SU 16 SU33. SU36 SU37 SU38Z

Test EVAL + (31 -1-E K ISIGMA + (31 -1- SIK EK 1 - EK - DELK Test Set upper limit to EI.
Ell < EK IVAL+ C31- EKl ISIGMA + (31 - S[Kl EKl< ElYes                                     _                                _                                 _                          No

<                                                                                                                                                                                  >

No
I                                                                                                                < Yes

su 16+1
-    SU38Y

SU7A Test Set lower limit to EK. Set lower limit to Ell. Test Set upper limit to EKI.

No No
EKN IVALI Elli EK

.

 251          ·                      ™ 1
SU7B ASU39 SU39A SU34 SU31

RJSU8W YSU8 Test

f-1=1
RJ ASU39 SU39A Modify SUM 1 + SUM lA - SUM 1 RJ SU31 SU33

EIl < EK SU36 by -Ul SUM 2 + SUM 2A - SUM 2
-SU37 by -Ul I· SUM 3 + SUM 3A - SUM 3

SUWD by -MNIK
SU7 F by -MZIK

I +Ye'

1-SU39Al

39SUB SU39 SU41, SU40 SU3839SUA                                                                                                                                                                   ·                             38SU

0 - SUM 1 RJ 39SUA 139.SUBI Modify SU40 by [V31. SUM 1 - IRES 11 SUM lA + SUM 1 - SUM 1 EK1 - EIt
FRAC 20 - SUM 2 SUM 2 -  IRES 21 SUM  2A  +S U M 2-  SUM 2 DELK

01 0-SUM 3                       4                                                       *                                                       •                SUM 3- IRES 31 -SUM 3A + SUM 3 - SUM 3   1

01

W 9SU83, SUMA

IENGY + 11 + 1 -El Modify SU14A by Ul. Test
 li2 -FRAC' Set upper limit to Et. RJ SU8W YSUB

/ENGY +1 1+2- Ell Ell < EK Lower limit to EK. Integrate1 Yes
*                         I                                                    .

1 NO

SU 2 SU 42 SU 41A SU 45 40 SU

Exit Modify SU2 by V3 RJ  SU41A [SU421 FLAG    - IRES 11 V{SU 40) -V(SU 45) IJ  C4  ASU 39
No

1 -

SU 38X *       S,SU

V(LAOSU) - V(39SUA) V(IAOSU) - V(39SUA) W (4 38SU RJ SU8W YSU8 Set upper limit to El.

% 1 - FRAC 2Yes Integrate In\vcr limit to Ell....

FRRi--1 13Erl            [  

N
\0
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20. SUM-TUM (COMPUTATION OF GROUP AVERAGE CROSS SECTIONS)
(page 3 of 7)

YSU 8

EK1 - EK - TEMP SIK1 - SIK Test 0 - NIKI--·SLOPE 1TEMP  fX = O                         Yes                                                             M i
pIK -SLOPE 2 & elli - SLOPE 3.

INO                                                  

SUBY · SSET2 Yes                                  P

MJ [SUBI ZIK - (SLOPE 3}(EK) 0 - SLOPE 3 Test Test SIK - (SLOPEl)(EK) -SIK2
- ZIK2

1   Yes      ZE  -ZZ  < 0. (Oi            ,
No ZIK.0 NIK - (SIDPE 2} (EK) - NIKE1

No

SU8 SU9A SU9 Sulo SU 12 SUBW

RJ  ISIG 1 + 21 ISIG 11 Ma ISU91 RJ [SIG2 + 21 ISIG21 RJ ISIG3 + 21 ISIG31 MJ ISUBWI MJ FILL
Return to main SUM-TUM

I                                                                 I                                                                 I                                                                 '                                                                 I   .1/.Une

cn

Setup Set V(TUP4) - SU40 TUP1 -; SUPt RJ SU41A SU43 Modify01 SU8Z, SU9Z, SUlOZ SW4 to go to SU6E; TU2 by V4
to go to subroutines. '   SU7A to go to SUSA

SU6E SU23A SUGZ SU6X .     TU2

U(TUP2) + C3 -U(SU23A) IXIN + C31- ZIK · MJ-· ISU64 Test V(LSUBY) - V(SUGZ} Exit to main MGCSTP

WN + (31 +1  -Zml                                          ·                                                                           ZIK -0 V(LSUSY) - V(SUSZ) routineYes
r                                                                                                                                   I                                                                                                                                                                                                                                                                      -

No

* SUGY SUBD                                                                                        SU 6B

0 - ZlK
|

SUGF 1 - NIK Test Ul - MZIK U(SU23A) - 1 -U(SU7 F)

__1 1 - NIK1 Yes OP(TUPl) = 04                        ...

No

SU6A SU23B SU6C US16+1 US 16

V(TUPl) + C3 -U(SU23B) INUIN + (31 - NIK U(SU23B) -1- SU7D Ul - MNIK V(LSU34) - V(ASU39) MJ SU41

INUIN + (31 +1- NIKI -

[22



20. SUM-TUM (COMPUTATION OF GROUP AVERAGE CROSS SECTIONS)
(page 4 of 7)

No
SUSA, SU7F SUSZ SUSX SUSB              -           SUSE

IXIN + C31 -1-ZIK M.1 ISUSXI Test V(LSUSY) - V(SUSZ) Test 1-NIA
WN +C 3+1 1-1-Z I K I ZIK = 0 Yes

.  OPITUP" - 0 Yes 1 - NIK 1r                            .                           r

IN«

SU12Z Suloz Suez SUBZ *  SUSC, Sum

MJ SUBW RJ   INUSI +  21 INUSN RJ ISINU + 21 [SINU) RJ   IXINU +  21 IXINUI SU7B INUIN + C31 -1- NLK
INUIN +C 3+1 1-1- NIKI

SIG 1 SIS SI6 SI7 SIB, SI9

Set up IE 1 - [Eal - Dump
, E 1 + CE„l}

(Dump) QISLOPE 11 Q + ISIK21 (Dump) Modify
SIS, SIG, S17, SI9, SIB                                                                                                      2                                    - ISUM 1AI SI2 by V3i-I "- -Q -Q

SIG2 SG4 SG6.
,          SIE

C.n Set up
IE 1 - [Eal - Dump                                                                                 RJ  LNX2 LNX Exit to main SUM-TUM

,6,                        S64. SGe. 565. 507. SGB        =                       -tE,1 - Q Compute Ln Q - Q. routine.

CD

S(]2 SG7, SGB                     W %5 SUSY

Modify Q +ISLOPE 11 (Dump) QlSIK21 - Q 0 - ZIK MJ SUSB
Exit to main SUM-TUM SG2 by V3 - [SUM 2Al
routine.                      I                                           #                                           1                                                                                                  &

SIG 3 IG 5 IG 6 IG 7 IG 8 IG 9

Set up IEQI [Ea1 - Dump.
IE  I EJ - Dump

1
-IEQI {Dump) - Q Q +

IE,1 (Dump 1)- Q qSLOPE 11
IGS, IGS. 107. IGS. .. Dump 2

IG9, IG 10, IG11               '                              r                              r                             1                              -

IG 2 IG 11 I      IG 10

Exit to main SUM-TUM Moafy Q - Dump 2 --{SUM 3Al (Dump 1 - Dump) ISIK21
routine. IG2 by V3                    I                                            ,                       2

-Q

N
\0
0

1/"
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20. SUM-TUM (COMPUTATION OF GROUP AVERAGE CROSS SECTIONS)
(page 5 of 7)

SIG 4 IG#A IGSA IGGA 167A

Set UP 1                                            QISIK21 - Dump                              IEJ                                             RJ  LNX2  LNX
1G4A, IG 5A. IG6A. . iti - Dimp - i.iri + Dump-Q _Q Compute Ln Q-Q

. IE„1[G7A. IGBA, IG9A

X1NU ZRES IG2A 4 IGSA,  1(39A

Test 0 - ISUM 1Al Test ISLOPE 31 = 0 Edt to main SUM-TUM Modify QISLOPE 11·+ Dump
ZLK = 0 Yes routine IG2A by V3 - I S UM 1 A l

fiN 13+4

|No                                                                                                                                Y"           N

IXl. IX2 iX3, IX4 IXS LXG. LX7

Set up
iEIKii - At

ISIK21 INIK21 (SIK21 ISIOPE 21 ISLOPE 111SLOPE 21 Set up
1Xt, IX3, IX·:, IX2, IZIK21               -                  + 1NIK211SLOPEli- Q IZIK21 IXS, IX 11. 1%12, IX9,

IXS. LX7, IXG 6   -A O                                   r                                          r                                           I -A 2 D-  IXIO. IX,3

#

cn IX 12, IX13 IX11 %0 IX9 IXB

4                                                           AO   1 £01  -1 Eal                                               A                                                                              A                                                                              (Dump) I E   1  -  Dump 2 (EQI IE 1 - Dump 1 , CE  IE2 - Dump
-4                                                                                                                       /                                                                                                                                                   I

+  Dump  2 -Q                            I                        2    (Dump  -  Dump  1)             4                     -32     1 E01  (Dump)  - Dump 2- 4 1
- ISUM 1Al + Dump 2 - Dump 2 - Dump 2

w *4 3333, 3334

Test MS ZRES RJ XI2 COEFF Set up ZIK2 + IE 1 ISLOPE 31
[SLOPE 31{IE,1 -IE,1)0

Q<0 Yes Result negative. If Compute AO. Al. A2. IN9, IN10, I]Dill. LN12,
Dump.  - D'„„F -   continue. 0 - ISUM 1AJ. - LN13, JJJ1, UJZ, JJJ3, -x

JJ34

F21'
1Nll IN 10 IN9 HLT9                   -

*Eoll Eal - Q (LNXB>(A2} Compute MS H LT9 Test

A21  Q* IE 1 IE#1}.
Dump

ISLOPE 31  -
Dump

Ln (X + 1) - LNXB No recovery Yes X+1<0

-- Dump

NO

'                IN 12 IN13 IN 13 + 4 IN2

AD  E2 - tE«11 Q - ISUM lA] Test Q<0 MJ ZSLP3 Modlfy Exit to main SUM-TUM
Yes Result negative IN 2 by VS routine.

+ Dump-Q                                                                                ,                                                v 0- SLOPE 3                                                                               *

No                                                          +

..                1



20. SUM-TUM (COMPUTATION OF GROUP AVERAGE CROSS SECTIONS)
(page 6 of 7)

SINU ZRS2 No IX14 IX15

Test 0 - ISUM 2Al -IZIG+41 Te„ Set up [EQ] IEQI - Dump

A22   t E   I E  1  -  Dump 

ZIK = 0 Yes D ISLOPE 31 = 0 y„ .
  3 . 1*18, 1Xly. DI14, -- Durnp

No

CK18 IX17 N      IX16

MS ZRES2 Test Q <0 AO(Q) + Dump
R.1  1.NX: LNX                            2.                                        At .11Et,HE«1  • DumpResult negative. If Yes - ISUM 2Al - Q Compute Ln Q -Q

continue, 4 -Q IE.1 - Dump

0 - ISUM 2Al.

\                                                                                                                                                                                 *NO1=TrI
       SN*

SNS SN 12 SN 13

Setup SNS, SN12, SN13,                   tE I RJ LNX2 LNX A2(Q + LNXB)
Al<IE,1 -tE«1}

SNIS. SN 16                        l  ri r -
Q .   Compute I.n Q                             -Q                                        i  - Durnp

- Q                                                     & t-   - Dump - Dump

SN 16+4 SN16 SN15

Mod fy                        M J ZSLP3 Test Q<0 AO<0 + Dump -Q UNXE L.             i
Cn SN2 by VS Result negative Ycs - [SUM 2Al Compute Ln Q-Q -Q

         Ual
4                                                                                                                    0-SLOPE )
00

No

r        SN 2 NUSI ZRES3 No IX19

/
Exit to main SUM-TUM Test ZIK 0 0 0 - iSUM 3A1 Test{SLOPE 31 - 0 Set up IE,1 CE2 - Dump
routine. Yes yes            _        IX19,    I X22,    IXEO,    IX21,.

   IX23

'

1- TGA+4
No

I X23 IX22 IX21 IX20

Test

A20 (Dump - Dump
1) A31 1 IE#1  (Dump)

- (Dump 1) IEal - Dump 3 (Dump 1) (Dump 1) 'Eal (Eal - Dump 1
Q<0 - Dump 2

1            + Dump 2 - ISUM 3Al ' Dump 3   + Dump 2 '
, 1'==(Dump)           7-Q -  Dumi' 2

-Dump 2  - Dump 2

'r 1

9      1  US4    USS
USB US7. US8

Yes  | US16A +4 J

MS ZRES3 Set up USS, US6, US12,
-{Eol 1£01 -

Q Set up US7. US8, US9, IE 1 IE=1 IE 1 - Dump 1Result negative. If US13, US14. US15, A20 1QI IE,1,511 uslo

continue, US16A - Dump
0 - ISUM 3Al

US9, Uslo 

u
\0Nia
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20. SUM-TUM (COMPUTATION OF GROUP AVERAGE CROSS SECTIONS)
(page 7 of 7)

US9, Uslo US12 US13, US14 US 15, US 16A

*  tE,1 IE,1 IE,1
- (LNXB) IZIK31

A2 •|ISLOPE 31([E01 - IE„1) Dump 2
+ Dump

Test Q<0 Ma ZSLP3
- Dump 1 ISLOP E 31[SWPE 31 .  9'es       Result negative

Dumpl}   + Dump                         •                                                        , - - Dump 1 - Dump 2
'  -Q- ISUM 3A] --. B  O - SLOPE 3

- Dump

NO

LO Ll M LOLIM2 US2 US 16A+4

Set upper limit to El. Set lower limit.. Exit to main SUM-TUM Exit to I.in SUM-TUM Modify U82 by VS
routine. routine.

1

i,                                                                                                                                                                                                                                                                                                                                                                                       I

01

4
CO

1 5



21. TAPE WRITER - TAPE LOADER

TW103

Start 00005 - The Set up to write Tape RJ TW102 TW101
program starts here b Writer (block 1) on .
when loaded from a SLAP program tape.
symbolic tape.

TW202
Start 00001 - The Record the word Transfer the program NOTE: When loaded
program starts here "COUNT" and the tem- just loaded from the in- by the "Load Slap
when loaded from the porary storage location I out buffer (core 1) to -I Symbolic" routlne, each
DMM program-tape.

"TM" table (TMTB). first) loc. 00001.

for this program in the temp.  storage (fill drum DMM program starts at

il

9
TW101 TW204 TW201

Clear core 2, drums 5, Stop Call "load SLAP .
Clear the in-out buffer Once-through switch:

6, 7. Transmitprogram (MSO -- 17766) PAK = symbolic tape" routine.
to tts execution location , - Operator action (See *-IMJ 40034B) 400118)](core 1) ,  RJL L+1

f7766
and perform setups. operator instructions. )

I                                                                                                                PAK - 17767

cn

g TW102 TW302 TW301

Do we load a program Once-through switch: Position tape to beginning Is TMTB full 7 Set up to write programPrepare
tape or prepare a new /-RJ L L+1 of first block to be -* No tape.  Rewind tape.
program tape ? New Tape replaced.

(MJ1 -- TW102)

Yes
Load Tape

TI.101 TW303 TW304

Set up to load DMM Read remaining Re-position tape as in Re-wttte program tape,
program. blocks not to be replaced, TW302. w   locating each block in      Final  -----1.-

store and enter in TMTB. TMTB. Haa

Load OUtpUt routinp Transfer output routine Set up switches,  TAPE 1, Load monitor Clear core 2
Exit to

(block 2) into core. ,---to its permanent drum I,- block count, etc., in (block 3)
.

./ Monitor
location. permanent core storage (DMND)

block.

N
004 8
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22. XENON -SAMARIUM ADDITION
(page 1 of 3)

XESUM X82 BAR 88
I+3  -  IPLS 3 0- KNSU,.... KNSU Bring PHKI N), SFKI
R+1-  RPLS 1 0 01-1)forkNS=(at.)                                                                               61Allocate for temporary (fIL ENGY(Ei). PTS, Set up MKI f) at

Start --I N+3  - NPLS 3 , stornges. Illit..
BRMX and MESH matrices                  1+2  - IPLS 2      A 1024 - 101]CE,....KNXE KP 8.

+(R -1) for kyxe (ate)
from drum to core.

FLU l and FLU 2 KP 8 ,   KP,
Set up HAR 8, HAR 9 with Set up HAR 3 with

(PTSM + 1); i.e., 0 - PTSM and PTS Read the 51 block Bypass first flve blocks
k                                                                                                                                                                                                                                          of the nuclear constants

KV (where the   Vt 011    -1             number of mesh spaces in      .           + B - 1) - PTSM + k 1 Rewind the nuclear           1                -  MKI,..., MKI -  tape.be stored). Set up HAR 5 region 1. fork,1,...,R constants tape.
+B I I- 1).

With /0. ro 0-KV 0/) fork-1....,R

HAR 3 HARS HARS, HARB, and HAR 9

R - 1 - RTALY Compute Avn+ - DELVP Bump  HAR 8 by  UX 1  to

Set up HAR 8 with DELVP av -DELVT and(PTSM + 4-1 - GALOP set AV = DELVT, then .
A  for mesh space counter.                                   1  -  ESTER                                           n                                                            AV + KV  - KV 0-UX 1, soaVwllinot

pELVP) - AVp U 1 - UX 1 AV . - DEL™. be modified by UX 1*-/
.glin.kt DELVP- AV.

1 1
Ul                                                                                                                                       > 0                                                                                        >0
Ul Index jump on ESTER Index jump on GALOP in

Subtract  U LV 1 from Modify HAR 8 and HAR 9 0= Bump HAR 8 by U 1 to 0 -     order to form Modify HAR 5 by U tV 1
,/ (80 as to go thru the loop

to get next mesh point,HAR 5 to set up __                by Vltoset up KV
for -mee more to add                1               Bet AV m DELVM 1 Nk-1 4              1.e.. 1+n  -·nforr                                       next region, t.e.,

&v         ,„ 1,V).
4or Avk-)

 401 AV".
Nk-1 1+k- k.                                              f                                                                                                                                                                         o

r

r             >0 KP 777 KPle
Subtract  U 3 from HAR 8

Set up Setup lI (WIKI)at
Index lump on RTALY (to   .00.0.. DELVP- av). test If we have computed R-1  -  COUN 1 0-kP'fork-1,...,R ---4:- 10 lin  KP 20 -  KP 20 -I-Add Ulto HAR 3 to get form U  1R 1 -  k p' 1. called KP kv in KP 21. KP 22. 1-1- COUNT

PTS element In current , ' kv fork-  1..... R). I-  1    - IMIN 1
region. O - VX

>0                                                                V KP20, K 21, and KP 22

Add U2 to KP 20, 0 -   I   Mmp on COUNT
(to Add U lVR to KP 20, k*i kg; + 4, - Modify KP 20 by VX to

1 + VX - VX Add Vl to KP20, KP 21, t. e., 1+1 -1 get current region of
- 1. e.,  1+k-k f o r next -11--        k01 kE; )         -                                1           4, .  KP +  R -1)        4            ME.region.

>0
1                                                            .KP28                                                                                KP 24 and KP25 1

>0

[ndex Jump on COUN 1 Bet up KP at KP 24, KV   -0 KPI Add U 1V 1 to KP24 and Index jump on COUNT
(to form kp' for. all k).

-0 R-1- COUNT at KP 24,  and KP at KP 25. Vlto KP25,  1. e., (to form kP for all k).

.     ....     21     -
4 A-  1+k-k                    I

1*1



22. XENON-SAMARIUM ADDITIONS
(page 2 of 3)

DYL LAMRS KP 26 ZS 8 ZS 87

Co *lte matrix inversea                 
Set up ZS 22, ZS 23 fori fori-1....,I -  k.1 for Set up parameter words, KNXEhi* * el)set up. I blocks of the a tape.

Bypass the first six
D. 4 -for MRES subroutine at                                                                                                                                                            I     Bypass the AKBK block.with subroutine EIN'V (Set    Z.S 9 up for XENON

(See EINV) blocks. )
1-1, . . . .I and k-1. 2831. Set up ZS 211 to exit to

. . . . R                                                ·                                                           ZS 50 for Sm setups.

ZS 211 ZS 21 ZS 20 ZS 9                     9
Doea (NLK) = FLAG 7 Isotope -A. -  NLK

Read the ac and of Bring the AKBK of(Have we used isotope A
Concentration . kNA                                        Set up SFKI (f ) at  ZS 36

in all af its regiona 7) Go Set up AKBK at ZS 2 j. blocks of a tape (a  Is                       tiotope A from drum toto ZS50 the first time thiE  ---NLK 1.  Self-shielding     4-and PHKI  k*k) at ZS 37. 1- --Ill core.
occurs. Go to ZSBO the read only to satisfyset indes - i -NLK 2.

MI:tES   subroutine).last time. Region of A -k-NLK 3.

1- 611 1,«1--
* "22,=" ·ZS 24 ZS 31

Set up ZS 38, ZS 39 for
kN                                                                            W  - 1)    - NLK 2 and add B - 1) - COUNT, ad (k- 1) (1+ 2) + 1- CC UNT 1-IHII(i.e., 1-i)(ats) for the first loop,

Xe this to ZS 36 to obtain add to ZS38,  ZS39 to get and bump ZS 37 for I -  1- COUNT aa a
Compute 1,4 -SIGl·

---t
cdrrect shielding factor

correct '101 .

--.
counter to Bum from -' A

and kNSn;(ati) for last
loop. correct

ACata). by MRES subroutine
vector. 1 -.lto i = i

>,                                                                        VZS 36, ZS 37, ZS 38, ZS 39
k t

Modify ZS 21 for tiotope 1+ BIIII)-IIIII, u,   k01 fi E 1+ kNABIa)0- Add V 1 to ZS36 box to
El - El+1 -E l l sA in its next region, i. e., Index jump on count. A

01                                      add 4 to ZS 21. Ii-- .Illl*.1"  k*, ."d 1; for .-
i.e. ,   lit -i 1---

- kNA (AM)
1$----  CompEted by MRES

1 new i.
0.1

N ·

ZSJO ZS51 ZS 60 861
Add U 3 to ZS 22, ZS 23 Bypass 7 blocks of tape Set up ZS 211 to extt to
which modifies this box so that AK block of Sm is ZS 60 when NLK -FLAG Rewind the a tape. YI + YXe -COUNT

Go to  ZS 20. for the setup of the last                    -   set to be read. .
(2nd)  loop.   1. e.,   for Sm

-     Go  to  ZS 87

e  'AM  - cOUNt

XS 108 XS 107

XS 106                                  
                                        

          

-Ax«al -Alat"(COUNI (COUN 11 + -ttilpkp p)..„„O'  -  1 Edg  1'GI -Y,·"
Ii';0/24Am,

Ypr - COUN) YI (e          -e       )
kNA (at,i *l--    1   -  COUN 4                           7                              < -  Ax«)  10 4

COUN 2 - Q - COUNS - COUN 2

'

>0  XS 110, XS 112 XS 113 XS 111 and XS 114
- Add V 1 to XS 108, XS 110, .0 Go to XS 111 for the (COUN 3) - COUNT Modify XS 113 to go to

< kp _ kNA Ca,«  and XS 12; i.e., set up Index jump on (VX). first loop and XS 114 +6
(COUN4)  -  COUN 1·

XS 114 + 6-for next region.                           *                                   -b  for last loop. --. --I
(COUNS) -COUN 2

a

 3 0
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22. XENON-SAMARIUM ADDITION
(page 3 of 3)

A

XB 114 + 6 XS 115 AJUST; AJU 1 AJU 2
  Add  V 1 to X8108,  X8 112

(This Fises FLAG atend 1 - COUNT  ]808) set up at Aml
.    kNAB,i) - kaiRMX>L Q (e) - kNA Fts) change

of KNXE vector and sets
1'Nx«/ts) setup

a, and AJU 2 R- 1  -  VX'r A .   kNABM) -k(BRADIi                     up for KNSU vector); 1. e.,
AJUST. 1(BRMX)liet up 1 BRM]01 set up at AJU 1 in concentration in KNXE

INS= Fts) A new concentrattan in and  KNSU  vectors.at AJUEr.
BRMX

IES'                                                                              6                   1
>0                         &

>0                              •X3432                                                                       XS 119

Transfer core BRMX Transfer KNXE vector to Add l to AIUEL  A.JU 1,                          '                                                                                       Add U 1V l,  to A JUST and
11 x2R for Xe and Sm) to NXET vector on drum, 0-

ast AJUS to pass FLAG 0 -                                                                                                           AN 1,   and  V 1  to  AJU 2,the first 2 rows of the    '   1-   and KNSU vector to NHMr <I- Index jump on COUNT.    ' 0 --      Index  jump on   (VX). I. i. e., 1+k-k
BRMX on drilm. vector on drum. ad„,9 111   lay)

Bm

W XESU 2

1 - MARK land
1- ISO (infornlauon to be                                                                                                                                                    *

used by nuclear constant -  Monitor
correctorcode).

cn
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C.      Memory  Maps

The storage allocations  for.core,  drum, .and  tape for each routine  in the DMM System

are described in the next pages. The storage requirements depend entirely on the size of

the problem: and,  for this reason,  can be given only in symbolic form. The order and

amount of data storage are determined for the core independently by each routine from a

table within the routine itself.

The temporary storage  for  core  and drum begins at cells  CORE 1 and DRUM1,

respectively. CORE,1 is determined for each routine and is defined as one plus.the greater  of

the maximum core-storage locationioccupied by the Output Routine and the maximum core-
storage location occlipied by the routine presehtly being used. 'For example, the last'cell.in core usE

bythe Burnup Routineis 04120.: The lastcell usedbythe Output Routineis 05110. Consequently,

COREl  = max (04120, 05110) +1 = 05111

1.   Memory Maps of the Core

a. Permanent Information

Table V-I presents ' the permanent informati6n  in core memory.
Table  V- 1

Permanent Information in Core Memory                                          ;

Information Number of Cells Core Location
(OCTAL)

-     F = 00000 F = 00001
1 2

F = 00002 F = 00003           4           00000-0000334

Not used 4 00004-00007

Common-Storage Block 354 00010-00363

Not used 4 00364-00367

Monitor Routine 451 00370-01040

Block-Read Routine 107 01041-01147

Block-Wtite Routine 25 01150-01174

Allocation Rofitine 111 01175-01305

Notused                       72          01306-01377
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b. Coding

The core location  of. each DMM routine is listed in Table  V-2.     Only  one

routine.is in core at a time.

Table V-2

.DMM Codes

Routine Number of Cells Core Location
(OCTAL)

Adjoint 00361 01400-01760

Basic-Library Preparation 01204 01400-02603

Burnup 02520 01400-04117

Criticality Adjustment 00562 01400-02161

Diffusion Theory 02353 01400-03752

Neutron Balance 01307 01400-02706

Nuclear-Constants Preparer 02530 01400-04127

Nuclear-Constants Corrector 025,44 01400-04143

Output 03511 01400-05110

Problem Input 01744 01400-03343

Microscopic-Group - Cross-
Section Tape 03636 01400-05235

Tape Writer - Tape Loader 00552 00001-00037

17000-17512

Xenon-Samarium Addition 02067 01400-03466

c.     Temporary, Core Storage

The temporary core.storage for each routine consists of numerous sets of

sequential cells. Each input variable  has  its  own  set of cells in either  core .or  drum,   or
both. Each variable is considered to be a two-dimensional array (matrix). The elements

*
for each of these matrices are stored sequentially, row by row. The first element of the

first  row  of the first matrix is stored  in  CORE 1. Each variable  may be stored  on  any  or  all

*          The last element  of each matrix is followed by either one or.two terminals. The first
element  of  the next matrix follows  the last terminal. The terminal  is the number
377777777777.
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' of the storage media:  core,   drum, or tape. The.results  of the storage assignments  are

preserved  in  sets of cells called.Storage-Location Parameters.

T   These Storage-Loca ion Parameters.are stored.in»the Commbn-Storage.Block

and as a part of the.routine presently operating. The Storage-Location Parameters are

sets of three sequential cells defining the storage.specifications. for each variable.      The

'first cell in the storage.region of each variable has a four-character name,  XXXX.   The

corresponding Storage-Location Parameter has a preceding L, LXXXX. ·The Storage-

Location Parameters have -the following  form:

Cell Contents

LXXXX TT CXXXX CXXXX

00 DXXXX DXXXX

00 DROWS DCOLS

TT - Tape unit upon which XXXX resides if any

CXXXX - Name of cell in core containing first piece of information from
variable;JOCC 

DXXXX - Name of cell in drum containing first piece of information from
variable -XXXX

DROWS - Name of cell containing number of rows in matrix

DCOLS - Name of cell containing number of columns in matrix

..     The Output Routin-e 'and.the Tape-Writer - Tape-Loader Routine do not use

temporary storage. The temporary-core-storage maps of the other routines are shown

on the following pages. COREl is given  on the title  page  of each routine.     The  maps  of

temporary storage are composed of blocks as in the following sketch. Each block describes

a  matrix-  (s,ee drawingi legend). The blocks should  be  read  from  left to right to.correspond

to the way the matrices are stored in the core.

»
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BLOCK ARRANGEMENT OF TEMPORARY-STORAGE MAP

Legend
a

B a  -  Description or name of the matrix elements.
7
6                                        0  -  Symbol of. a typical element..

7  - Matrix dimensions,  e. g.  [A x B] + M, where A

M                                                                                   is

the number of rows,    B  is the number of columns,
and the brackets enclose,the number of matrix
elements. M indicates the space  used  by  the
terminal following each matrix.  M is usually equal
to 1, but in some cases it is equal to 2.

6  - Symbol address of the cell containing the first element
of the matrix. This address can be found in the U
and  V  fields  of the Storage- Location Parameters.

M -  The matrix. For clarity,  M is sometimes replaced
by a written description.
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ADJOINT
COREl = 05111 (page   1  of  2)
Diffusion Coefficients (Adjoint) Removal Cross Section (Adjoint)

kDi* k i*
T

[I x R] + 1 [I x R] + 1
DKI TKI

1 1* R 1* 1 1* R 1*
D                                     D                                               T                                     T

IDI*
R I* 1 It R It

D T              T

Transfer Coefficients (Adjoint) Fission-Neutron-Production.Cross Section
kTij *

kFi* (Adjoint)

{ i "21, R]  .,j .1 [I x R] + 1

TKIJ FKI
1 2,1* R 2,1* 1 1* R 1*
T               T                  F               F

1 3,1* R 3,1*T               T
1 3.2* R 3.2*
T' T'

1 I* R I*
F                F

1  I, I-1* R I, I-1*T                T
--

Fission Spectrum (Adjoint) Fission Cross Section (Adjoint)
k i*

ks i *
Xf                                                        f

[I x R] + 1 [I x R] + 1
XKI MKI

1 1*

R  1*                                   12 *                         R» 1*
Xf    Xf        ' 'f

1 I* , R I* 1 I* R I*
X f- f                           f
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ADJOINT
(page  2  of 2)

Temporary Storages

[I x R] + 1
SHUF
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BASIC-LIBRARY PREPARATION
COREl = 05111 tpage 1 of 1)
Temporary Storage Fission-Spectrum Table

Xf[E (K)]
[12 x Y] + 1 [l x 2 M  ] +2

X
f

T                                            XIF

 xf[E(1)1, xf[E(2)], .      0      .    , xf[E(xf)]  

Isotope List from Basic-Library-Preparation
Tape

[1 x (5Y + 1)] + 1
ISOT

For a description of this list, see
Section III.

\
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BURNUP
COREl = 05111 (page 1 of 3)
Isotope Concentrations Isotope Concentration Change
k                                          Bk
NA                                               - NBt A

[B x R] + 1 [B x R] + 1
BRMX BUEQ

This matrix has B rows (one.for each This matrix has B rows (one for each
isotope) and R columns (one for each region). isotope)  and R columns   (one  for each region).
The.concentration of isotope A in region k is . The concentration change of isotope A in region k
found in column k and the row corresponding to is  found in column  k  and  the row corresponding to
isotope A's position on the isotope list. isotope A's position on the.isotope list.

Indicative Block : Descendant Block

[1 x 4] + 1 [ 1 x  18]  +  1
INDI DESC

(E LMENT,   A,         a, MA) For description of this block, see
Section III.

Lambda Block AK Block

[1 x 8] + 1 [1 x 4R] + 1
LAM AKBK

For description of this block, see For description of this block, see
Section III. Section III.

„
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BURNUP
(page 2 of 3)

Microscopic-Capture Cross Section Microscopic-Fission Cross Section
i

 c (*7 x = 1, 2, 3
"f 

(x) x = 1, 2, 3
A A

[ 1 x  3I]  + 1 [1  x  3I]  +  1

CAP  
FISS

1 go 1 (t),  (r- 1 (2),  ac 1  (3),  .          .          . ,

t'\(14' afAC'L af  (3)..       .       .    .

 1  1

\ -A      -A       A

%1(1), % I(2), a.c,I (3  of  I (1),  af  I (2);   af  I  (3)\1
A    A   A                      A    A    A  /

Energy Inverse Matrices Self-Shielding Factors
-1                                        i

E.                                            f
1                                                                                             S

[1Ox I]+1 [Sx I]+1
EIN SFKI

There are I of these matrices,each being               1                         I
f                      f3 x 3 with a coefficient of 1. The matrix for                 1       '     '            1

group i i-6 stored row by row after its coef-
ficient. The matrix for group i+1 follows.

,-1
4- -

E  + E
i ,(E. .1· .: ,E i   i+1\.1-5/ i-*   where EI+* =-    2-                      1                                  If f
/ \-1         S--S

1  1 IE..11    E
E.= \.1+2/     it*

1

1" /E.  3\· ., ' E.  3-1

t 1+Fj 1+-''
2..

Energy-Group Structure .Total Neutron Flux:Per Unit Energy
E                                         k i

i                                                                                0

[lx(I+3)]+1 [Rx(I+2)]+1
ENGY '      '     PHKI

( EO,  E 1'      '      '  Er  EI+1' EI+2 ) ' where 1 1 l I
0    0...    0     0

E -E E 0•0        I+2

o  R01.   0   0  R*I 0
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BURNUP
(page 3 of 3)

Isotope List Highest Mesh Index Per Region
A N

k

[1 x B] + 1 [1 x R] + 1
ISOP REGN

(The  list  of B isotopes.) (Nl, N2 ' '     '      ' '    NR)

Mesh Points
rn
[ 1 x  (N +  3)] +1
MESH

(r_1,  r ,rl  ' ' . . , r  rN+1)

Cj

I.
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CRITICALITY ADJUSTMENT
COREl = 05111 (page 1 of 1)
Isotope List Mesh Spacing
A                                   ar

k

[1' X B]  + 1 [l x R] +1
ISOP RDIF

(The list of B isotopes.) Girl' ar2 '     ,        0        * '   arR)

Number of Mesh Spaces Per Region Highest Mesh Index Per Region

nk N
k

[l x R] +1                                       ·                [l x R] +1
PTS REGN
(n.n)

(Nl, N2•'         '         ' •      NR)rn2'' ' R

Mesh Points Perpendicular Leakage
r                                                     k  2i
n                                        (B D)

[1 x (N + 3)]. + 1 [I.   x. R]   +   1
MESH PBKI

Cr_ 1,    ro,.1.1,
. .,  r 4 r ) 1 2 i        R 2 1

N' ' N+1 (B D) . (B D)

1 2 I R 2 I
(B D) . (B ID
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DIFFUSION THEORY
COREl = 05111 (page 1 of 4)
Energy-Group Structure Mesh Spacing
E.                                                                                   Ar
1                                                                       'k

[1 x(I + 3)]+ 1 [1 x R] + 1
ENGY RDIF ·

(EO,  E l' ' E_E·     E ) (Arl,ar2' ar )"  -1    I+1'   I+2
where E  E E  ·2 0.

0    I+2

Number of Mesh[ Spaces Per Region Highest Mesh Index Per Region
n N
k                                           k

[1 x R] + 1 [1 x R] + i
PTS REGN

(n,n .,n )
(Nl, NZ  '      '              ' '  NR)1 2'              R

Mesh Points Boundary ConditibhS at Pbint r· = r r i
n B

0

[1 x (N + 3)] +. 1 [lxI]+1
MESH BSUO

12     I
(Il r    ro,rl' I ·, rN' r (B.,B-, B)N+1 0 U .' 0

B.

5-65



DIFFUSION THEORY
(page 2 of 4)

Boundary Conditions at Point r = rN Point Flux
i                                     i8 0N n

[lxI]+1 [2 x (N +1)] + 1
BSUN PHI

12     I     /ii     i\
(BN, B-,

0 .,BN) 100 f 01 o *N   
1 I-i+1 I-i+1 I-i+1 1

70          01
.

/ ,

*N   

Power Density Diffusion-Theory Coefficients
P                                        kDin
[1 x 2(N+R)] + 1 [I x R] + 1
CAPP 1  CAPD

(PN   - 'P N  +9   Pl 'P 2 9  I        I        "   PN ='  PM+, P
, 1 1 R l

  1   1 R *JR N-    D...  D
1

1     1 1 1    1

 N +' 1' 2"    "  '  ' NRPNR+ 1
1 l I R Iwhere P and P are powers from successive ID                 D

iterations.

Removal Cross-Section Transfer Coefficients
k i                                   kTUT

[I x R] + 1  FI (I-1)  x R]  + 1  + 1LL 2
CAPT CPTI

=

1 1 R l 1 2-1 R 2.1T                T T' T'
1 3,1 R 3,1T               T

1 3,2
R 3.,2
T'

1I
T  .    .    .  RTI

1    I, I- 1 R  I, I-1T              T
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DIFFUSION THEORY
(page 3 of 4)

Fission-Neutron Production Cross Section Fission Spectrum
k i kiF                                                             X 
[I x R] + 1 [I x R] + 1
CAPF XKI

1 1 R l "1 1 Rl
F.    F      X f   '    X f

l I R I
F F           l I RI

Xf                    Xf

Fission Cross Section Power Difference

1,Zi                                                                  Ct n - t-l n  = a n
f.

[I x R]  + 1 [1 x  (N + R)]  +  1
MKI PDIF

121         R
1 AP .AP .. . .,

f.                ·              I f                                                            (APN:-' apNf           N '         NZ '

ap . AP    )N -' N+R R

l I         I
Ef  .    '    '     f

Intermediate-Flux Computatibn Intermediate-Flux Computation
i                                                                                      i

H Pn                       n
[1 x  (N + R)]  + 1 [1 x (N + 1)] + 1
CAPH WEEP

(4 - ,  4. ,  Ht. H;'...,  i,   4,It )
i i i     .i

CPO'   Pl'     P2   "
'

.' PN)
1      1

I.
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DIFFUSION THEORY
(page 4 of 4)

Intermediate-Flux -Computation. Number of Mesh Spaces Per Region
i                                                         Il 

qn.

[1 x (N + 1)] + 1 [1 x R] + 1
WEEQ PTSM

ii      i
(qo, q1,

·

.    0 ' qN )
(n ,I11412 '

' . 'n )R
where n  =0

0

Total Neutron Flux Per Unit Energy Square: of the Energy Differencee
k i                                          2
0                                               (AEi)

[R x (I + 2)] + 1 (1 x I) + 1
PHKI EDIF

1 1 1 I                               27
0 0 0 0

[(JEl)2, (LJE2)2, . , (AEI   _ 

0 Rl R I
0                   00

.
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r.                                                                         -

GROUP TAPE
COREl= 05236 (page.1 of 3)
Isotope List From Basic-Library-Preparati6n Isotope  List From Old Group Tape

Tape
[l x (SY +1)]+1                                               [l x (SY +1)]+1
ISOT ISOS

For a description.of this list, see For a description of this list, see                      i
Section III. Section III.

Isotope List Energy„Group Structure

A                                            Ei

[1 x B] + 1 [ 1  x  (I +3)]  +  1
ISOP ENGY

(The list of B isotopes. ) (EO, El'      ' ' EI;.EI+1'EI+2)
where E     = E E O

0.         I+2

Temporary Storage Temporary Storage

[1 x  510]  + 1 [3 x (M  +1)] + 1
VAL FUN

B.
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GROUP TAPE
(page 2 of 3)

Temporarjr Storage Temporary Storage

[1 x M ] + 1 [1 x 3I] + 1
TRA IFUN

Temporary Storage .Temporary Storage

[ 1 x  3I]  + 1 [ 1 x  3I]    +   1
ISCA IXIN

\

Temporary Storage · Temporary Storage

[ 1  x  3I]  +  1 F ICI- 1,                      111L 2 x 3 +1

ISX ISSC

./
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GROUP TAPE  '
(page 3 of 3)

Temporary Storage

[l x 3n + 1
ITOT

I . , .

' '                                                                                                                                                                                                                                                                     1

'.

,,

•
i
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NEUTRON BALANC E
COREl = 05111 (pige 1 of 4)
Power Density Neutron Removal Due to Perpendicular Leakage
P                                               kTin                                                             +P
[1 x  (N + R)]  + 1 [ 1 x  (I x  R)]  +  1
CAPP NLP

WN-' PN+9 49 P29
I

.,P      - .  P           )                             12                                                 RL1N  N+11 R   R         p              P

1II
RIL

P                  P

t.

Number of Mesh Spaces Per Region Point Flux

nk                                                         0
i

n
[1 x R] + 1 [1  x  (N  +  1)] +  1
PTS PHI

i

 1, 112 ' .,n ) (*t;  0 1"-R , *N  

Mesh Points Total Neutron Flux Per Unit Energy
r                                                  k in 0
[ 1  x  (N  +  3)] +.1 [R x (I + 2)] + 1
MESH PHKI

1 l I

(rHl,   ro.   r l' ' ., Ar rN+1, 0  10 0 0  0

R l R I
0 0. 0 0
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NEUTRON BALANCE
(page 2 of 4)

Transfer Coefficients Degradation to Lower Energy Groups
kTij                                                                     15 i
FI (I-1)     7
L 2 XR]+1 [I x R] + 1

TKIJ NDKI
1 2,1 'R 2.1 :01 . »lT                   T'
1 3,1 R 3,1 13.2  1  1   .  '9,2T                   T
1 3,2 R 3,2T                   T

18 I-1 Rt I- 1
*)  J

1    I, I- 1 R  I. I-1T             T'         0          0

-      . Scattering From Higher Energy Groups Neutron Source Due to Fission
ki k  i
S                                                             LA

[I x R] + 1 [I x R] + 1
NSKI NFKI

1 2 R 2
1  1                  1S.    S     &&

- 13 R 3
S                      S

1 I R It.·-5<G
l I RI
S                      S

0                        0

Total Leakage Neutron Removal Due to Absorption
k                                            k iL                                      c
[1 x R] + 1 [I x R] +   1
NKL NCKI

12      R 11 R l
(  L, L, . ,  L)                C                 C

l I R I
C                C

.
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NEUTRON BALANCE
(page 3 of 4)

Leakage Across Region-Outer Boundary
'

Leakage Across Region-Inner Boundary

ke
kiL+ -

[I x R] + 1 [Ix R] + 1
LKIA LKIB

1 1                 R l                   1  .,            RL/L+·  ·     L+ -

l I RI 1 I          RLIL+ .     L  L

Total Removal Total Production                                     -
kRi                                              kpi
[I x R] + 1 [I x R] + 1
NRKI NPKI

1 1 R l 1 1 R l
R                                       R                                            P                                     P

1RI
R I

lnI                 R IR

Fission-Neutron Production                    ' . Total Fission-Neutron Source
k i                                    kp

-.,

[I x R] + 1 [l   x:Ril.+   1
FBK KPXE                                -

111 R-1 12    R
F                       C R P,0    0    .,    P)

1FI             RFI

11
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NEUTRON BALANCE
(page 4 of 4)

Highest Mesh Index Per Region · Mesh Spacing
N                                   Ar
k                                           k

[1 x R] + 1 [ 1  x  R]  + ·1
REGN RDIF

(Nl,NZ' .,N )
(Ar  ArZ'    ,              '  ArR)R

-S

Error in Neutron Balance Diffusion Coefficient

k C                                                       kI)i
[1 x R] + 1 [I x R] + 1
NKE DKI

12    R 11 l I
C  6,   6, I . . ,E)         D  . . .  D

R l R I
D D

Energy-Group Structure
E.

1

[1 x (I +3)]. + 1
ENGY

(EO, E l' "      I        I+1'      I+2 )
E.E  E

where E   = E 5 00           I+2

.
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NUCLEAR-CONSTANTS PREPARER
COREl = 05111 (page 1 of 4)
Diffusion.Coefficients Removal Cross Section

kDi                                       k iT
6Ix R]+2 [I x R] + 2
DKI TKI

1 1 R l 1 1 R l
D              D                 T            T

...

l I R I l I R I
D                             D                                   T                          T

Transfer Coefficients Fission-Neutron-Production.Cross Section

kTij                                           kfi
FICI- 1)              - [2

x R +2 [Ix R]+2

TKIJ FKI
1 2.1

R    2.1                                                    1 F l                                                 R F lT' T '

1 3,1 R 3,1T                T.

1+3,2 R 3,2T

1 I              R 'IF

1TI, I-1 R  I, I-1
·                            

               T

FiSsion Spectrum Inverse Matrices
k i .-1

Xf                                       Ei

[I x R] + 2 [ 10 x  I]  +  1
XKI EIN

1 1 Rl There  are  I of these matrices, each -beiri'g

Xf                                                    Xf                                        3 x  3  with a .coefficient  o f.1. The matrix  for
group i is stored row by row after its.coefficient.
The  matrix for group i+1 follows.

,-1     E.   i
1   I                                                              R   I                                                                        1    (E,-11                    1 -2
Xf                   Xf                           .-1 -:· E   ..in··,  i+1

E+E
-1 1 /E- 11 E       .    where E.     1    -

E.. -
C i+2/ i+8 1+5 2

1            -1
1 /E 31 E.'3

< i+2) i+2
- -
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NUC LEARrCONSTANTS PREPARER
(page,2 of 4)

Fission Spectrum AK Block
i

Xf

[l x I] + 2                                              '                   [1 x 4R] + 2
XEI AKBK

12     I
(Xf,    Xf' ' .       .,  Xf ) For a description of this block, see

Section III.

Microscopic-Fission.Cross Section - Number of Neutrons Per Fission
i                                                                                            i

=f (x) x = 1, 2, 3                            v
fA

[ 1 x  3I]  + 2 [lxI]+2
FISS NUI

/1 1 1              1 2       I

 afA(1), of (2)& of (3),
. (Vf'   9  '        ' ' . , Vf)

A'A .,

'4(1) a''I (2,.f': (3(11

Microscopic-Sdatter Cross. Section Microscopic-Total Cross-Section-
ij                                                                          i

t (x) x = 1, 2, 3
tA (x) x= 1, 2, 3A

F           3I(I- 1) 1
Li

x
2    J

1+2 [l x. 3I] +.2

SCAT TOTL

(11(1), til (2), ti, 1(3)'.  .
.,

(t':(1), 4 (2), 4 (3) i.  .  .,
ft . T\I I-1 I. I-1           I. I-1      h

5;     (1), tx     ·(2),t      .(3)./1                                  '1(1).  t (2), t·  (351
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NUCLEAR-CONSTANTS PREPARER
(page 3 of 4)

Microscopic-Transport Cross.Section Fission.Cross-Section
i

9 (X) x.=1, 2, 3                                  ksitr                                                     fA
[ 1 x  3Ij  + 2 [I x R] +2
TRAN /1   1   1          MKI

/ 9   (1). cr  . (2). 9 (3),0  0 0,
1 1 R l

1 tr t r'  t r·                    2              2\ A A.A                    f  "'    f
I

a   (l), 9 (2), 9    (3)tr  .tr,  trs, )A

.I              R I4                Zf' ' '   f

Indicative Block -Self-Shielding Factors
i

f
S

[lx4]+1 [S x I] + 1

INDI SFKI

(ELMENT, A, a, MA)         f          I
f1

fl             41
*S

Energy-Group Structure Isotope-Concentrations
E.                                             k
1 NA

[ 1 x  (I +  3)]  + 1 [B x R] + 1
ENGY BRMX

(Fy  E l"      .      .,  E. , E        , E ) This matrix has B rows (one for each .iso-    -·
1 I+1 I+2

tope)  and R columns (one.for each region).      The
where E E E E O. concentration of isotope A in region k is. found in

0    I+2 column  k and the row corresponding to isotope
A's  position.on the isotope  list.
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NUC LEAR-CONSTANTS PREPARER
(page 4 of 4)

Perpendicular Leakage . Total Neutron Flux  Per Unit Energy
k 2 i k i
(B D)                                       0

[I x R] + 1 [R x (I + 2)] + 1
PBKI PHKI

1 2 1 R 2 1 1 1 l I
(B D) (B D) 0 0. 0   0

1 2 I R 2 I
(B D) (B D) .R 1 R I

0 0. 0 0

Isotope List
A
[1 x B] + 1
ISOP

(The list of B isotopes. )
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NUC LEAR-CONSTANTS CORRECTOR
COREl = 05111 (page 1 of 4)
Diffusion.Coefficients Removal Cross Section

kDi
ki

T
[I x R] + 2 [I x R] + 2
DKI TKI

1 1 R l
D              D 11 R l

T            T

l I R I l I R I
D              D                T             T

Transfer Coefficients Fission-Neutron-Production Cross Section

kTi j                              k i
F

I(I- 1)I 2 x R]+2 [Ix Ri + 2
TKIJ FKI

1 2.1 R 2,1 1 1 R l
T'             T                F             F

1 3,1 R  3,1T                T
1 3,2 R 3,2T               T                          -

l I R I
F                 ..                  F

1    I, I- 1 R  I. I-1T                                        T'

Fission Spectrum Inverse Matrices·
k i                                              -1
Xf                                         Ei

[Ix R]+2 [1 0  x  'I]   +   1
XKI EIN

1 1 Rl There are I.of these matrices, each being

Xf     '                    '         Xf                           3 x 3 with a coefficient of 1.. The matrix for
group i is stored row by row after its coef-
ficent.. The matrix for group i+1 follows.
- I

lI RI 1 CE. '1\ I   2. 1
Xf "     Xf 41-2) 1-2

E +E
-1  1/E       E             i. i+1

E..=
(  i+1)   ... ,

i+i   where E. ,  -
1 i+2 2 //,/

1  /E    3 \-1 E. 3 .8
< i+          1+2-
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NUC LEAR-CONSTANTS CORRECTOR
..                                               (page 2 of 4)

Fission Spectrum AK Block
i

f
X

[1 x  I]  +  2                                                                                                       [1 x  4R]  +  2
XEI AKBK
- I

(Sll, " ,    . 0,4) For a description of this block,  see

Section III.

Microscopic-Fission Cross Section Number of Neutrons Per Fission
i                                                                                           i

af  (x)    x = 1, 2, 3                                vf
A

[ 1 x  3I]  + 2 [lxI]+2
FISS NUI

(    A                                                                                                               tvf,  vf,.
. ., V )

I

0-f 1 (1),  «f  (2).  0-f   (3),  .       .       .  ,                                                                                               f

I I I\

'fA(.l), ofA<2). of  (3) 

Microscopic-Scatter Cross Section Microscopid-Total Cross Section
ij .                            i

tA   (x)              x   =   1,     2,
3 tA  (x)         x=  1,2,3

3I  (I- 1)
[1 X    2 ] +2 [l x  3I]  +  2

SCAT · TOTL
/2.1     2,1·  ·   2,1·
ttA   (1),tA     (2),tA     (3)..     .      .

,

(t t  (1),t   (2), t.   (3) ··      ·      ·,
I. I-1 I. I-1  I, I-1  

tx       (1), t        (2),tA (39 4 (1). 4 (2),4 (3))
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NUC LEAR-CONSTANTSCORRECTOR
(page 3 of 4)

Microscopic-Transport Cross Section i Fission Cross Section
i

9            (x)            x.=   1,    2,    3                                                                                           ks i
tr                                                     fA

[ 1 x  3I]  + 2 [Ix R]+2
TRAN /1  1  1      MKI

i tr '  trta  (1) 0- (2), atr (3),.  '  .
,

1 1 RrlS\   A        A A-                             f
I           I           I\

atr  (1), 0-tr  (2), (rtr  ( ) 1A             A             A

1 I               >II
Ef : RE

f

Indicative Block Self-Shielding Factors
i

f
S

[1 x 4] + 1 [S X I] + 1
INDI SFKI

(ELMENT,A,a.M)
4        .     .     .     fl.

I' A

fl
*S

Energy-Group Structure Is.otope Concentrations
E                                       k
i N

A -

[lx(I+3)]+1 [B x R] + 1
ENGY BRMX

(Ft),  E l' '  ' ' I' I+1' I+2 
E E E This  matrix has  B  rows (one for.each  iso-

tope) and R columns (one.for each region).  The
where E =E 20• concentration of isotope A in region k is found in

0      I+2
column k and the row corresponding to isotope
A·'s  position  on the isotope  list.

./
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NUCLEAR-CONSTANTS CORRECTOR
(page 4 of 4)

Perpendicular Leakage Total Neutron Flux Per Unit Energy
k 2 i k i
(B D)                                       0

[I x R] + 1 [R x (I + 2)] + 1
PBKI PHKI

1 2 1 R 2 1 1 1 l I
(B D)                (B D) 0 0 0   0

1 2 I R 2 I R l R 'I
(B D) (B D) 0 0 0  0

Isotope List Concentratiofl Change
k

A NA
[1 x B] + 1 [1 x R] + 1
ISOP NXET

(The  list  of B isotopes. ) This.1 x R matrix contains. concentration
changes from the Criticality Adjustment or from
the Xenon-Samarium-Addition problems.

Concentration Change
kNA
[1 x R] + 1
NSMT

This l x R matrix contains concen-
tration changes from the Xenon-Samarium-
Addition problem.
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PROBLEM INPUT
1

COREl = 05111 (page  1 of 2)
Mesh  Spac ing                                                                                     . ' Number  of Mesh Spaces Per Region
ar                                                                         ·               n

k                                         k

[l x R] + 1                                 „                [l x R] + 1
RDIF                                                                       ·             PTS

(arl'ar2' 0 . , ar ) (nl,n2' .        'n    )R.                                  R

1

Highest Mesh Index Per Region Mesh Points
N r
k                                          n

[1 x R] + 1 [1 x (N + 3)] + 1
REGN                               MESH

(Nl,  N2 ' . 'NR) (r r r.         )-i' 0' r . , rN'rN+ 1

Isotope List Energy-Group Structure
A                                          E.

1

[1 x B] + 1 [ 1 x  (I +3)]  +  1
ISOP ENGY

(The list of B isotopes. ) (EO,El"   .   . 'E E   E  )I' I+1' I+2
where E    E E EO·

0      I+2
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PROBLEM INPUT
(page  2  of 2)

AK Block Temporary Storage

[1 x  B  (4R +  1)]  + 1 [ 1 x  1]  +  1
AKBK                              S

For a description of this block, see
Section III.

Isotope Concentrations
kNA
[B x R] + 1
BRMX

This  matrix  has  B  rows   ( one for  each
isotope)  and R columns   (one  for. each region).
The concentration of isotope A in region k is
found in column k and the row corresponding to
isotope A's position on the isotope list.

8

5-85



XENON-SAMARIUM ADDITION
COREl = 05111 (page 1 of 3)
AK Block Microscopic-Capture.Cross Section

i

cr      (x)         x  =l-,2,3
CA

[ 1 x 4R]  + 1 [ 1  x  3I]  +  1
AKBK CAP

For a description of this block, see

< clSection III. (1),acl  (21 acl  (3) '.        .        .  ,A          A          A

acI  (l), acI (21 t:I  (3), A          A          A

Microscopic-Fission Cross Section Volume Per Region
i                                                                                         k

of   (X)    x= 1,2,3                                     V
A

[1 x  3I]  + 1 [ 1 x  R]. +  1
FISS KV

<0  1  (11  afl  (21   afl  (3)'..
., ( V' 2V'.    '.  .       .,    RV)

A            A            A
I          I          I\

of  (1). of  (21 af  (3) 1A    A    A  /

Concentration.Change of Xenon Concentration. Change of Samarium
k                                          k
Nxe Cats) N         Cats)Sm

[1 X R] + 1 [1 x R] + 1
KNXE KNSU

[1NXe(at  ),2N     (At  L.      0      0,   RN     Cats) ] [ 1N  (at ).2N  Cats),·  ·  ·  RN  Cats)]s   Xe s Xe Sm s' Sm ' Sm
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XENON-SAMARIUM ADDITION
(page 2 of 3)

Mesh Points - Total Neutron.Flux Per Unit Energy
r                                                k in 0
[ 1 x  (N +  3)]  +. 1 [R x (I + 2)] + 1
MESH                                         '                                          PHKI

(r_ 1, rb'.rl' ' ., rN'rN+1  1 1 l I0 0. 0   0

R l R I
0 0. 0  0

Fission Cross Section Self-Shielding Factors
k i -i

E                                      i
f                                                                   s

[I x R] + 1 [S x I] +.1

MKI SFKI
1·E l                                .        R g l                                                f                                   .        f

1                        I

f' '    f        1' '   1

l I R I                 1               IS                 E                  f.ff  '    f       S' '   S

Energy-Group Structure
'

Inverse Matrices
E.                                               -1
1                                          E.

1

[ 1  x  (I  +  3)]  + 1 [10 x I] + 1
ENGY EIN

(EO,El'           ' . ,    ET EI+1' EI+2 ' There  are.I of these matrices, each being
3 x 3 with a coefficient of 1. The matrix forwhere E =E EO•

0 I+2 group.i is stored  row by row after  its  coef-
ficient. The matrix for group i+1 follows.

1 ./E..11.     E·  1
\ 1-2) 1-2

-1    ' 1 i+1
E, + E

E. 1=   .1   /E     \       E. , where E -

1      ( it*  1+5 i+ -     2

'                                           1 (E. 3Yl  E. 3
(, 1+V i+21
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XENON-SAMARIUM ADDITION
(page 3 of 3) .

Number of Mesh Spaces Per Region Number  of Mesh ·Spaces Per Region

nk                                         nk

[1 x R] + 1 [ 1  x  (R  +1)]  +  1
PTS PTSM

(nl   '12   '
' .,n )

(11 ,  111' 112'
' . 'n )R R

where n   =0.
0

„

Isotope Concentrations Average Fission Density
k                                          k
N PA

[B x R] + 1 [1 x R] + 1
BRMX KP

This matrix has B rows (one for each .1 2           R
isotope) and R columns (one for each region). ( P, P'.        .  ,  P)

The.cvncentration of isotope A in region k is
found in column k.  and the row corresponding to
isotope A"s pbsition on·the isotope list.

.
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2.       Memory  Map  of the  Drum

Drum allocation occurs  only once per problem. Although.some drum information

may change, the new information would still occupy the same cells assigned to the original

information.

The only routine on the drum is the Output Routine.

Routine Number of Cells Core Location
(OCTAL)

Output 3,510 50,000-53,510

The map of the remaining drum information uses the same format as the maps of

temporary core storage except that DRUM.1 is the address of the first element of the first

matrix, and 6 is found in the Common-Storage Block.
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DRUM MEMORY MAP
DRUM1 = 55011 (page 1 of 3)
Mesh Spacing Number of Mesh Spaces Per Region
Ar                                     nkk

[lxR]+1 [1 x R] + 1
RDIF PTS

(Arl' ar2' ' .       .   , arR  (nl,n2' 'n )R

Highest Mesh Index Mesh Points

Nkrn
[1 x R] + 1 [1  x  (N  +  3)]  +  1
REGN MESH

(Nl. N2   ' ' .   .

'NR) (r_1, r ,rl''     '     ' ' FN' rN+1)

Boundary Condition at Point r = r  Boundary, Condition at Point r = rN
i                                                                                             i

BO
BN

[l x I l+1 [1 x I] + 1
BSUO BSUN

1 2 12     I
(BO, Bo'           ' (BN' BN'         '         '         '    'BN  )

7
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1

DRUM MEMORY MAP
(page 2 of 3)

Total Neutron Flux Point Flux
k i                                       i0                                         0n
[R x (I + 2)1 + 1                                     '            [Ix (N + 1)]
PHKI                                                                                     PHI

1 1 l I       1        1
0   0     '    '   '   0  -0            00    '       '   9N

R l RI             'I              I
0 0   • •4 0    4 0 .  *N

Power Density Concentration Change of Xenon
P                                      k
n                                       N  (at)Xe  s

[ 1 x  (N + R)]  + 1 [l x R] + 1
CAPP NSMT

1                  2                                     R
  N-'  N+' 1' 2''  '  ' ' N-'  N +  

[  N    (Ats)·  N    Cats), ·     ·     ·   ,   N    Cats)]1 1 R R Xe Xe Xe

Note: After Criticality Adjustment, this matrix
contains. concentration' change in one.region  of
some other isotope.

\

Concentration Change of Samarium Perpendicular Leakage
k                                      k. 2 i

N Cats) (B D)Sm
[lxR]+1 [I x R] + 1
NXET PBKI

2                    R 121 R 2 1
[ 1Nsm (at  ).  N     Cats), ·    .0     ·  'N Cats)] (B D)                (B D)s Sm Sm

1(32D)
I

R(32D)I
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DRUM MEMORY MAP
(page 3 of 3)

Self-Shielding Factors Temporary Storage

fi
S

  I (I-1)  .    1     7[S' x I] + 1
LL 2 x R] +1 2+1

SFKI SHUF

fl    .     .     .    4

1

1                         I

fS    ··      S
f

Isotope List Energy-Group Structure
A E

i

[1 x B] + 1 [1 x (I + 3)] + 1
ISOP ENGY

(The  list  of B isotopes.) (EO, El' '          ,          '     '   EI 'EI+f'EI+2)
where E E E E 0.

0     I+2

AK Blocks Isotope.Concentration

kNA
[1 x  B  (4R +  1)]  + 1 [B x R]+1
AKBK BRMX

For a description of this-block„ see This matrix has B rows (one for each
Section III. isotope) and R c6lumns '(one for each region).

The concentration of isotope A in region k is
found in column k  and the row corresponding to
isotope A's position on the isotope list.

./
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D.  DMM Program Listings

Tkie following pages.consist  of 14 program listings  for  the DMM routines.

Table No. ,Title Page

V-2A Tape Writer - Tape Loader 5-94

V-2 B Output 5-103

V-2C Monitor 5-134

V-2D Problem Input 5-144

V-2E Microscopic-Group Cross Sections 5-164

V-2F Nuclear-Constants Preparer 5-200

V-2G            ' Nuclear-Constants Corrector 5-226

V-2H Diffusion Theory 5-252

V-2I Burnup 5-276

V-2J Criticality 5-301

V-2K Neutron Balance 5-310

V-2 L Adjoint 5-325

V-2M Xenon Samarium 5-332

V-2N Basic- Library Preparation 5-353
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TABLE V-2A

TAPE WRITER - TAPE LOADER

SETL  1            1           OMM TAPE-WRITER-
X<3 DMM 01 THIS ROUTINE CREATES Ouool 27 47470 00304
To L-1 L+1 THE dINARY OMM PROGRAM 00002 it 00001 00003
u 00003 00 00000 -000'1TAPE.
M.j T*lot 00004 45 00000 00006

LOSLAP MJ TN 103 00005 45 00000 A0553
T*101 R.V 6*u95 L*3 CLEAR CORE :• 00000 75 17777 00011

To L+1 100n08) 00007 11 00010 10000
8 Ov010 00 00000 n0O00
K:'e L,2 TRA,43:·ITT TO Ekt-CUTION Ov011 75 30000 00013,
To TW201/ T Y,2 0 1 LOCATION• 00012 11 00040 17000
Rev 4095 L+2 CLEAR ORUMS 5'6,7. 00013 75 17777 00015
1.. VO 56 -·008, 00014 11 17"21 90000
TD VO 577778) OvO15 11 17421 57777
Rev 4095 L+2 00016 75 17777 00020
TO VU 6uu-UB) 00017 11 17'121 50000
Te VO 677778)--'   - '                                     · 00020 11 17421 67777
RMV 4095 L+2 00021 75 17777 00023
TO VO ,(JuouBI OV022 11 17421 70000
To VO 777778) 0 ,023 11 17U21 77777
Rev 8 L+2 SETUP ALARM STOPS. 00024 75 10010 80026
To MJ 34LABM/ 00023    i 1 17 uSS 177 7,0
Ro PGMX+4096 L+2 00026 75 10016 n0030
To VO TMT9 00027 11 17421 17466
MJI L+Z Ouoju 45 10000 00032
MJ To TAPE LOADER• 09031 45 00000 17204TL 101
Te STlt STOPI TO TAPE WRTTER. 0o032 11 17U53 17766

al                                      T o 51>1 blowl 00033 11 17454 17767
1 To 1DRUMI 00034 11 17451 1745710RUM

OU035 11 17452 1746nE TO 1COPEI 1COPE
Iwiu2    K.3 L L+1 06036 37 00036 00037

MJ TW204-2 00037    45 00000 17054
SeTL 1708081

1 W 201 K'J 4UU-345, 4vul,6, Loau SYwBOLIC· 00040 17000 37   40034   '10011

TW202 Te    1            A             PERFORM WORD COUNT• 00041 17001 11 00001 32000
ROU 4094 PREA 1 00042 17002 75 27776 17367
2.J Z L+1                               noo'13 17003 43 00002 17004
TN    Q            A                                            00044 17004 13 31000 32000
AT TWC 1 WOCT n0045 17005 35 17431 17461
KA A luKUM                      ·      30046 17090 01 32000 17457
RS A V2 00047 17007 23 32000 17423
TJ OP.MAA L+E IS THERF STORAG ON DRUM n0070 17010 82 17446 17016
10    *UC 1         4 NO• 00031 17011 11 17461 32000
RA A 1CORE 00022 17012 21 32000 17460
RS A V2 000>3 17013 23 32000 17423

1 ·.1 Cki·,AA L*5 IS THERE STG• IN CuRE• 00024 17014 42 174'17 17021
M.1 PRE82 NO. ALARM. n0055 67015 45 00000 17371
TV tORUM TW203+1 SET UP TRANSFER TO DRUM n0006 17016 16 17457 17027
AT v 2 twRUM 00027 17017 35 17423 17457
M. 1 L+3 00000 17020 45 00000 17023
Tv 1COPE TW203+1 SET UP TRANS. TO CORE• 00001 17021 16 17460 17027
Ar 42 AUNE 000'52 17022 35 17423 17460
To WOCT        A             TRANSFER FROM INPUT 00003 17023 11 17461 32000
SA TWC2         15 BLOCK• 40004 17024 32 17432 00017
1,1 A T*203 -OOM5 17025 15 32000 '7024

TW2O3 R·58 L+2                                          40006 17026 75 30000 17030
To 1 FILL 80007 17027 11 00001 30000
TO   777778     2         r INO JLOCK YUMdCR. . 00 '0    1 70 ro 11 liu37 ,1081

n0011 17031 51 00001 3200007    1           A
RS A 0303 00072 17032 23 32000 17430
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LTL 33 9Lk                                00073 170*3   22 Oonal '74+.2
LO    A            1                                            00074 1/034 55 32000 00003
Ar BLK BLK TEST BLOCK NUMBER. 000/5 17035 35 17U62 17462
M,    A          V 1 00776 17036 23 32900 17'123
SJ PREA3 L+1 100/7 17037 46 17374 17040

notuO 170'40 42 17450 17042TJ NBLK L+2
M.J PREAu not01 170'11 45 00000 17'10"
RA A TWC 3 10102 17042 21 32000 17433
TV A L+8                                          r'0103 17043 16 32000 17053
La   A        15                         ·     10194 170'14 50 32000 00017
TI.1 A L+1 TEST FOR PRE.VJDUS ENTRY 001VS 17045 15 32000 17046
TO FILL        A            OF THIS BLOCK• 10106 17046 11 30000 32000
LJ PREAS L-l 10107 170'17 47 17'107 17050

TW2034 TB VO TEMp ENTER PROS. IN TABLE. 40110.17O5Q it 17421 17465
TII TW203 TEM.                                         00111 17051 15 17026 17465
rv Tw203+1 TE,tu                                         00112 17052 le 17(127 17465

00113 17053 11 17465 30000TO TEMP FILL
RIV 4095 L+2 CLEAR TNPUT BUFFER. 06114 17054 75 17777 17056
Tw    VO          1                                          n 0115 17055 11 17421 00001

TW204 RJ L L+1 00116 :7056 37 17056 17057
MS ST001 READY FOR NEXT SYMBOLIC 00117 17057 56 00000 17766

Tw 301 LO Q A912 SETUP Ti, WRIT* ·':67 notzo :7050 Su 31000 3201'1
LO O 30 PROGRAM TAPE. , 00121 17061 55 31000 00036

n0122 17062 11 31000 17463Te
0 PROG

10    HASKJ       0                                          00123 17063 11     17 N'10    3 1000       '

QS A REEpD 00124 i/064 53 32000 17441
RIV 4 L+2 00165 17065 75 10()04 17067

cn W. REEK, U R.141 301 20 17066 53 17441 17442

 R
EF REEWD RENIND PROG• TAPE. 001 Z7 17067 17 00000 17441
TS    Vt BLK 10150 17070 11 17422 17462
It' NBLK A 00101 17071 11 17450 32009
SA TWCU         15                                           00102 17072 32 17434 00017
TI.1 A L+2 00123 17073 15 32000 17075
r. 4                                          001-'4 1 4074 11 17421 +2000
RoU TR305 TEST- IS TEMP• TABLE n0125 17075 75 20000 17157
EJ TMTB TW302 - FULL. 00126 17076 23 1/U66 17077

IwHu2 1.. T*(3       4        . - NO• POS,TI,iN TATE TO 00137 17077 11 17"33 32000
RA A BLK FIRST BLOCK TO BE 40140 17100 21 32000 17462
SS Vt           15 REPLACED. 00141 17101 34 17422 00017
iu A L+1 n01662 :7102 15 32"00 17103
TP FILL        A                                          00143 17103 11 30000 32000
Z.J L+5 L+1 40144 17104 47 17111 17105
To   BLK       A          [4707 TEST- SEARCH 00145 .7105 11   17"62  32(On
EJ NBLK PREA 6 FAILED 80146 17106 43 17450 17412
A•r Vl BLK 00147 17107 35 17422 17462

-01'0 17110 45  00"00  ' 7A77M.J TW302
TP V77778 0                                            00111 17111 11 17427 31000
QS BLK MUVNF 00102 17112 53 17462 17443
EC MUV:.IF 00153 17113 17 0040 17449
TO BLK         A                                            n0124 17114 11 17462 32000
ST         V 1                        1 S TBL 40135 17115 36 17422 17464

T*303 Tp BLK A cory OLOCKF T'-1 OE -01'6 17115 11  17 '62 .,nOn
E.J NBLK TW304 RETAINED FROM OLD TAPE• 00127 17117 43 17450 17150
AT    Vt BLK 40150 17120 35 17422 17462
RA A TWC 3  elht 17111   21 32('00 17air
Se    Vt          15                                         80102 17122 34 17'22 00017
TU A L+t no)»3· 17123 15 32000 17124
Tr FILL       A          Is •4LK TO e€ R =LACES- .Plou 171211 11   3;inno   .1120,10

ZJ L+1 L+3 40105 17125 a 7 17126 17130
EF MUViF YES• 40166 17126 17 00000 17445
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30107 17127 45 00000 17116M..1 T r, 30 3

To PROG        A            NO • 001/0 17130 11 17463 32000
AT Vt L+2 001/1 17131 35 17422 17133

TW30JA C 8LL 81. K.HU Nt/0 SLOCK. ''01/2 :7132 37 17235 17233  '
6                                                            801/3 17133 (10 00000 nOOOO
M. 1 PREA7 END OF TAPE- ALARM. 001/4 17134 45 00000 17415
Te v/„78      u                                               "0175 17135 11 17427 31000
QT    1           A            CHECK BLOCK Iu• 00176 17136 51 00001 32000
Re A 0303 001/7 17137 23 32000 17430
LTL 33 TkMP 'ic,200 6714U 22 00041 17465  '
Le    A            3                                            00201 17141 55 32000 00003
A' TEMP TEMP 70202 17142 35 17465 17465
EJ BLK L+2 00203 #7143 43 17462 17145
M. 1 PREAX

00*05 17145 37 17056 17001
00204 17144 85 00000 17417

R.j TW2O4 TW202
TW30JU RJ L L+1                             ·             90,UB 1/140 9 17140 17147

M.J T*303 00207 17147 e 00000 17116
TW304 TO NBLK A MOVE TAPE TO BEGIN 80210 17150 11 17450 32000

RS A 1ST8L WRIFING. "0211 671/1 /3 32000 17464
To V77778      9                                            40212 17152 11 17427 31000
O< A MUVNS 00213 17153 53  32()00  17444
EF MUVNB ou214 4/134 17 UWOOO 17:44
To 1STAL       A                                          00215 17155 11 17464 32000
Ar    Vt BLK 00216 17156 35 17422 17462

TW305 Ra A T*C 3 bLNu SLOCK r u uu 1 PU T ,<UL,47 17ls/ 21 32000 17433
59    Vt          15 BUFFER. 80220 17160 3 u 17422 00017
TI.1 A L+1 10221 17161 15 32000 17162

tn To FILL A 90,42 17166 11 30000 32000
1

TU A L+3          -                               40223 17163 15 32000 17106
u La    A            15                                           00224 17164 54 32000 00017
CD

TII A L+2 '30225 67105 15 32000 17107
Rt:,8 L+2 00266 17166 75 30000 17170
To FILL         1                  ·                         00227 17167 11 30000 00001
TD PRUG        A            5(IUM eKKiTE P-RAM. , ·0250 671,0 11 17463 32000
AT Vl L+U 80221 17171 35 17422 17175
LO V77778 A+15 80292 17172 55 17427 32017
09 L-5 L+2 00203 17173 53 17160 17175
CALL BKRITE WRITE ONE PROGRAM BLOCK 00234 17174 37 17344 17342
B 80205 17175 On 00000 nOOOO
T°   LA        A          11 LabT eLUCA kRIT,EN. .,0216 17 i 76 il 17US: 32000
EJ NBLK L+3 n0227 17177 43 17450 17202
Ar         V 1 SLK NO• 00240 17200 35 17a22 17462
MA Tw305                                        00241 17201 US 00000 17157
Ee RWINT YES' REWIND ANO 10242 17202 17 00000 17442
PS STO" 00243 17203 57 00000 00000

TLiul i w    TLC 1 TW3034*l OMA TAPE LOADC•t· 102-4 17204 11 17'136 17133
Tp t ORLIMI tURI IM THIS ROUTINE LOADS THE 00245 17205 11 17451 17457
TP CRMAX tcooE PROGRAM AT THE REGINNTNG 00246 17206 11 17447 17469
1.1 V2 BLK OF £4CH RUN• 302'17 17207 11 17423 17462
RJ TW3038 TW303A LoaO OUTPUT ROUTINE. $02.0 17210. 37 17146 17132
S= WOCT       15         STORE OUTPUT ROUTINE 90201 17211 31 17461 00017
T- A ND: I WOR) COuN,• 70:22 17=12 11 32000 00326
5. WOCT         1             SET UP AVAILAoLE DRUM 60253 17213 31 17461 00001
AT 1DRUMI DRUM AND CORE STORAgES• 80204 1/214 35 17451 00346
To    TLCZ        1                                            102-5 17:15 , 1 17437 32000
AT WOCT CORE 10236 17216 35 17461 00347
R-V 4 L+2 SET MONITOR ALARMS• 10237 1/217 75 to004 17221

· To HJ 1LM 1
70:60 17=26 11 17"55 00393

To    Vt TAPEl SET PROG• TAPE NO• n0201 17221 11 17U 22 00070
C 8LL BKREAD LOAO MONITOR. 00262 17222 37 17235 17233

a
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01 0 MONITR -02e'3 17293 01 00,100 '90378 NOP

M..1 PRE87 END OF TAPE Srop. 00204 17224 45 00000 17415
Ta VU 9LOCK SET PROG• Tp. BLOCK CT• 90205 17225 11 17425 00325
TO MONI TR          A -02e,6 17226 11 00 47C 12000
E.j MONTO L+2 CHECK BLOCK IU. 00207 17227 43 17456 17231
M.J PREA 8 802'/0 17230 45 00000 17417
R·DV 4095 MONT TRI 1 CLEaR CORE 3 aA,0 902/1 17231 75 17777 nn,71
To VO 100008) TRANSFER COVTROL TO MON 00272 17232 11 17421 10000

8KREAO MJ START REAn BLOCK ON TABE TT 001 002/3 17233 45 00000 17237
MS CR,:OM CXIT 002 -r'.7,1 ..,-'/11 Se OcIOO .0000

EXIT MJ FILL NORMAL EXIT 003 40275 :7235 45 00000 30000
PARt 004 00276 17236 00 00000 00000
STBMT 50 EXIT 15 '005 90277 17237 31 17235 00017

Tu A L+1 006 103uo 17240 15 32000 17241
TO FILL PARl 007 00301 17241 11 30000 17238
L'j    PAR 1 A*6 058  n030: :72'12 55 17236 32006
Q.j BWD FWD 000 00303 17243 44 17244 17250

BWD To KONt MODIFY 010 80304 17244 11 17337 17276
'W R06*U ROVMLA 011 103'25 172'IS 11 17334 17327
To MOVFRD MOVE 012 00306 17246 11 17335 17330
M.J SMIFT 013 00307 :7247 45 00000 17253

pwu 1.. Aui 2 ;00 I,T 0.4 30310 .7250 11 173'16 17274
TP ROFwu ROV9 LK 015 00311 17251 it 17333 17327
TB MOVBAC MOVE 0.6   n0312 17252 11 17336 17330

5Mtri               L'.1              Q 0 1 7 00313 17=53    55 31000 32013A*11
Q. 1 L+1 L+3 018 00344 17254 44 17255 17257
TV ENDING ENDTP 019 10315 17255 16 17323 17310

cn M..1 L*2 020   ROJit .7253 65 00000 17260
1 TV ENDER ENDIP 021 00317 ./257 16 17324 17310

LQ V 178 4+12 022 40320 17260 55 17426 3201U
bw PARi 54 023   00321 17=61 31 17236 00056
Q< A ROVBLK 024 00342 17262 53 32000 1 732-7

05 A MOVE 025 00323 17263 53 32000 17330
ROVAR E€ NORMAL SCT NORLAL CIAS 026  003"1 17=69 l7 00('00 17325

TO V2 INDEX SET BIAS INDEX 027 403Z5 17265 it 17423 17331
ENT TV PARi RA 028   00326 17266 16 17236 17275

EG RDVBLK START TAPE (29   003€7 17267 17 00000 17327
RQ EOO                                      A                        "   READ   I OA 030 -0310 172/0 76 00000 32000

E.J Vt PARITY TEST PARITY ERMOR 031 10391 172'71 43 17422 17300
E,J                 V 2 E : r) n LK TEST CND OF SLOC,f 032 103-02 :7272 43   17" 23   17303

EJ Vi MODS TEST 4006 EPROM 033 40313 17273 43 17424 17306
E.j V4 ENDTP TEST END OF TAPE 03a 80394 17274 43 17425 17310

RA E. 1 rILL READ WORD 470 035 703 '5 17275 7, 10000  0000
MODIFY RA    L-1         Vl          BUAD READ ADDRESS 026 00326 17276 21 17275 17422

M. 1 90 READ NEXT WORD 037 00397 17277 45 00000 17270
PARITY T\/ PARTN DUM SCT L'U,1:1'; STIT'w TO 038  10340 17300 16 17313 17301

M. i RA EXECUTE PARITY RBUTINE 059 00341 17301 45 00000 17275
ENDBLK EF STOPTP END  OF   6.OCY  STOP TAPE 040 40342 17302 17 00000 17332
OUM RJ L L+1 PARTTY SWITCH 041 703*43 173(,3 37 17503 17304
EXITS RA EXIT v 2 042 00344 17304 21 17235 17423

M,1 EATT 043 n0345 17305 45 00000 17235
MOD,6 2" STorTP MOJ   Eer'ton 9TnP T/tr,E ()46 /1 AnT#A 1/rOt 17 M)(ion 17132

M.j MbRERD AND GOTO REPOS ROUTINE 045 00347 17307 45 00000 17321
ENOTP M.J FILL 40330 17310 as 00000 30000

- a           EX IT V 1 A.7 nor,1 17311 11 17,35 17422"
MJ EXIT 048 00322 17312 45 00000 17235

PARTN L+1 ADOgESS eOR PARITY ROUT 049 00353 17313 00 00000 17314
I J           I A'OF x L-2 TEST    V I A e     I MnE A 050 iOiDU 17Tl4 41 17331 171;A

-T7 V2 INDEX RESEr BTAS INDEA TO ROCK 001 A0305 17315 11 17423 17331
LA 12. POSTTION RESULT AF IJ 052 00336 17316 5,1 32000 noolu
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AT LOCIA:      A FORM NEW DIAS CODE 023 003'7 17317 35 17126 9300n
Er                 A CHANGE BIAS 054 "0300 17320 17 00000 32000

M6RERD EM MOVE MOVE BACK ONE dLOCK 055 80361 17321 17 00000 17330
ti,Il, I r l        M. i ENT REAC-40 THE BLOCK 056 10302 17322 45 00000 1726A
ENDING ENDIPt 077 40303 17323 00 00000 17322
ENDER ENDTP+1 058 80304 17324 00 00000 17311
NUMMAL 8 020000150000 NORnlL DIAS CF CODI 039 003h5 17325 02 00001 50000
LORIAS 8 020000168000 LON BIAS EF Cout 060 80306 17326 02 00001 60000
ROVBLK B 020006230000 EF CODE Vm. ALK RD ON 3 061 00307 17327 02 00062 30000
MUVE 5 EF v·jL OLK RO tor' 3 053 -0370 173.<0 no 00000 .OOOn
INDEX    8 063 003/1 17331 00 00000 40000
STOPTP B 020660000000 EF CODE STOP TAPE 064 A03/2 17332 02 00600 00000
ROFwD 8 020006230000 Ou5 -0373 17343 03 00"62 rOOOn
RORWO 8 020007230000 066 00374 17334 02 00072 30000
MOVFBO B 020006430000 067 80375 17335 02 00064 30000
MOvBAC .8 02000743O000 928 00376 173r6 02 00074 '00On
KON 1 RS RA Vt 069 80377 .1.7.33-7 -·32-3-1-7275 17422
KON 2 RA RA Vl 070 40400 17340 21 17275 17422
REWIND 8 020020030000 071 00'11.)1 173Ul 02 007.00 looon
BKPITE MJ STAPTl WRPTE BLOCK ON TAPE TT 001 40402 17342 45 00000 17346

MS ERROR EXIT 002 80403 17343 56 00000 00000
' EAlii '...1 FILL NORMAL EXIT 003 904011 17344 45 00000 30000

PARAl 004 004U5 17345 no 00000 00000
STARTl Se EXITI       15 005 00406 17346 31 17344 00017

T t.# A L+1 006 00407 17347 15 32000 17350
Te FILL PARAl 007 40410 17350 11 30000 17345
L4 V777/8 A+15 008 00411 17351 55 17427 32017
(14    PAR, 1 Wl SCTUP N 007 10412 17352 53 17345 17360
TV PARAl 42 SETIIP EW 010 n0413 17353 16 17345 17361

Crl

1 LO V 178 A+12 011 00414 17354 55 17426 32014
CD 50 PAKAl 94 012 00415 17355 31 17345 00066
00 09 A WRVBLK 013 00416 17356 53.32000 17365

WRVAR EF WRVRLK START TAPE 014 00447 17357 17 00000 17365
WA R-v L,2 WRITE 015 10420 17350 75 10000 17362
w2 Em 1 FILL N WORDS 016 00421 17361 77 10000 30000

EF PTPOTS STOP TAPE 00442 17362 17 00000 17366
RA EXITl       Vl 019 n0423 17363 21 17344 17'122

M. 1 EXITl Oi 9 00424 17364 45 00000 17344
WRVBLK 8 020006600000 EF CODE VB WRITE FWD 40445 17365 02 00066 n0000
PipuTS 8 020000000000 CF COOC STor TAPC 10426 17366 02 00.00 00000
PREAl RJ ALARMt L+1 PROGRAM LENGTH GREATER n04Z7 17367 37 17770 17370

Me ALAOM 1 THAN 4095 WORDS• NO RFC• A0400 17370 56 00000 17770
PREA2 RJ ALARM2 L+2 INS'IFFICICIJT Tter. n04-'1 17371 37 17771 17373

M. 1 TR204-2 STORAGE• IGNORE PROGRAM 004A2 17372 45 00000 17054
MS ALAer,2 JUST LOADED. nOu,3 17373 56 00000 17771

PREAD RJ ALAF.t13 L+7 OLOCK ID OF PROGRAM 00u,4 17374 37 17772 17403
To TW203+1 4 JUST LOADED IS LESS THAN 80495 17375 11 17027 32000
TJ TWCS L+3 1. TWNORE THIS PROGRAM. 00436 17376 42 17435 17401
RA 1 DRUM WOCT 00437 17377 23 17457 17461
M.J Th204-2 80440 17400 45 00000 17054
RS 1CORE WOCT                                       00441 17401 23 17460 17461
M. 1 T4204-2 nou-2 .7402 uS OCOOC 1705n
Mc ALARM3 40443 17403 56 00000 17772

PREA4 RJ ALARMU L+2 00444.17404 37 17773 17406
MJ PRE A 3.1 IGNOMC PROGRAM JUST 10795 17405 45 00000 17375
MS ALARM# LOADED. ROU46 17406 56 00000 17773

PRE A 5 R.j ALARMS L+2 SYMAOLIC PROG. LOADED 00447 17407 37 17774 17411
1..., T.203A MO.:C TiIAN ,-,NCE- ACCCPT -04,0 17410 45 OonOO 1705n
MS ALARM5 LATEST• 10401 17411 56 00000 17774

PREA6 RJ ALARM6 L+2 NO PROGRAMS LOAuED FROM 00412 17412 37 17775 17414
----

1
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M. 1 TW204-2 SYMaOLIC. "4,53 17413 '15 Oonoo '7094
Me ALAMM6 00424 17414 56 00000 17775

PREA7 RJ ALARM7 L+1 ENJ OF PROG. TAPE• n0415 17415: 37 17776 17416
MI ALARM7 NO RECOVERY. 70'116 17416 56 00000 1777A

PREA8 RJ ALARMB L+i ERROR IN BLOCK NO. 00407 1/417 37 17777 17420
MS ALARM8 No RECOVERY. 00400 17420 56 00000 17777

VO       8 CONSTANTS. -0"Al 17£121 00 00"00 nOOOn
Vl 8 1 80462 17422 00 00000 00001
V2 82 80403 17423 00 00000 00002
V: 8 3 00'1 '1 17'12'1 07 00000 0000.
V4 84 n0405 17425 00 00000 00004
V 178     8     17                                                        00466 17426 08 00000 00017
V77770 B 7777 10007 17427 00 OUROO 07777
0303 B     303
TWC. 1 S 12287

404'/0 17430 00 00000 00303
804/1 17431 00 00000 27777

1 W.. 812 3 109'2 17432 00 00900 30000
TWC 3 04 0 TMTR 804/3 17433 00 00000 17466
TWC 4 812 2 nou/4 17434 00 00000 20000
Tw05 T w 1 400008) n0475 17435 11 00001 "0000
TLCl 8 10000000001 n0476 17436 01 00000 00001
TLC 2 00 0 ELOC 40477 17437 00 00000 01400
MA bK 1 3 170000 POS,-,0 174'IC 00 00001 70000
REEWD 821 2002                                     '             00501 17441 02 00200 00000                                                1
RMINT 621 200U 00502 17442 02 00400 00000
MuvNF Sts 2:0004 n0503 17443 02 00064 n000O
MUVNB S 15 2000/4 00504 17444 02 00074 00000
MUvtF 8 020006400001 00505 17445 02 00064 00001
DrrrIAX 8 77777 005'-4 17446 Or 00000 77777

cn CRMAX 00 0 TW201-1 80507 17447 00 00000 16777
6 N:LK on O PGMY 40510 17450 08 00000 00016
CO        10RUM I 00 0 PRORM                                        10511 17451 00 00')OC 50000

1COREI On C 100nOB) 00512 17452 00'00000 10000
STII M. 1 T*2Al 005:3 17453 45 00000 17000
ST3 I         I·i.J              ..              TV,301 9051'1 1745,1 45 00000 17060
MJ . M.J FILL 80515 17455 45 00000 30000
MON'ID xS3 OMM 03 n0516 17456 27 47470 00306
tuRUM    B 00547 17447 00 00"00 '100On
HORE    .8                                                               80520 17460 00 00000 10000
WOCT     3                                   -                         R0521 17461 00 00000 00000
OLK      3                                                               005/2 17942 Or' 00')00 0000rt
PROG B 80523 17463 00 00000 40000
1STBL 8 nosL4 17464 00 00000 00000
TEMP B 00525 17465 08 00000 Moonn
TMTB RSRV 20          20                                           00526 17466
PRGND X<3 OMM 01 n0522 17512 27 47470 00304

STTL              S
TW 103 To L+7         4 00553 11 00562 32000

RS A L+7 00554 23 32000 00563
RA A L 17 00555          21   3'nOO   r'OfAU

T!1 A Twlol+3 00556 15 32000 00011
RJ    TW 102 TW 101 00557 37 00036 00006
1·1J TW20= 0...Sho 11 R   01-Ann    17(·tn I
B 00561 00 00000 00000
00 PRGNO 00562 00 17512 00000
on TW201 00563 on 171)on ,•,nnon
6,7 3 00564 00 30000 00000--.=
S=TL 1 C9)

nosof-n,intn An nc)()on nortonIDC:: '

00566 Ovoll 00 00000 nOOOON
00567 00012 00 00000 noO00
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B                                                  '                   405/0 00013 O. 00000 Booon
R 0000 0000 0006 n05/1 00014 00 00000 00000
S 0000 0000 0007 00572 Ou015 no 00000 40000
r 1cs-'3 00016 00 00000 m000.

0000 0000 0008 405/4 09017 00 00000 00000
INFI 0000 0000 0009 105/5 ou020 On 00000 00000
i N, 2 0000 0 JU( J 0010 10576 00021 00 00000 00000
IN=3 0000 0000 0011 005/7 00022 00 00000 80000
INFu 0000 0000 0012 50600 00023 00 00000 00000
INE 5 UUOO UO<.,U 0013 10001 04024 00 00(.00 00000

INF6 0000 0000 0014 40602 00025 00 00000 noooO
IN=7 0000 00AO 0015 80603 00026 00 00000 00000
IN»8 0000 0000 .016 10,.04 00027 00 00000 n0000
INF9 0000 0000 0017 .0605 00030 00 00000 80000
INF 10 0000 0000 0018 806U6 Ou031 00 00000 nOOOO
INFll OUUV W.,00                           0017 =01:,07 (0032 on 00000 10000
IN; 12 0000 0000 0020 80610 00033 on 00000 MOooo

0000 0000 0021 A0611 00034 00 00000 $0000
RMO UVUO U('00 0022 -061= 0.030 00 00000 n000O
VARI Fx-CHANGM CON,MeSM,PB 00613 00036 on 00000 A0O00
KKK FX-PEGION IMMEA n0614 00037 00 00000 nOOOO

006:5 Obo40 00 00000 00000NOM FA-!SJIOME INU.I
0000 0000 0023 40616 00041 00 00000 00000

PSUBO F 3.12         13 FISSIONS-Kw+SEQ 00617 Ou042 25 57060 12073
YSIBA    H     3            52          XE 134 AToMS-FISSION ';0620 00043 17 06111 56457
YSUBI    F 5•6 -2 I 134 ATOMS-MISSION 70621.0:044 17 47126 n 1014

YSU3P    F 1.4 -2 PRlaW ATRMS-vISSION n0622 00045 17 27126 01014

cn        LAMXt f 2.1 -5 PMUA-Sti Otlly XEllS 00623 0.0'40 16 15'102 11'1501

1 LAMI     F 2.9 -5 PROR-SEC DECAY I 135 n0624 OV047 16 17464 24065

g   LAMPR    F     4.1 -6 PROR-SEC DECAY PR 149 R0625 00050 15 74231 12733

0                                                                                                                                                                                                                      5066.6 06051 07 00000 90000

RZERO F 0     FIAST MESM POINT 00647 00052 00 00000 00000
TIME    F                       0    Ct'RRENT TIME 80610 00053 00 00000 nOOOO
trbIL .1 .00001 .Ounul:ONV CRIT RCAC n0601 06054 1 6    0 5 1'7 4    2 6 5'1 2

EP52 F .00001 .00001 CONV CRIT POWER 00622 00055 16 05174 26542

EPS3 F .60001 •00001 CONV CRIT KZERO 00623 00056 16 05174 26542

2154 t- .00001 .00001 70654 00057 16 05174 265/,2

KO F 1•0 1.0 DECIRED REACTIVITY 10605 Ov060 20 14000 n0O0O

OMEGA    F .
OTFF. ACCEL• FACTOR 80626 04061 00 00000 00000

ULUK P 1•0 DZ-D< FTRSI GUCSS n0637 Ov062 20 1'1000 no000
0000 0000 0036 .0640 00063 00 00000 Booon

QQ       F                               PO9ER DENSITY AW-CM3 n0641 00064 00 00000 80000

ULLTS r TIME SINCE SHUTOOWN SEC 70222 Ov065 on oonoo 4OO0r,

DTMAX F 00643 00066 00 00000 nOO00
80644 00067 00 00000 A0O0O

IA#El    8 1 PROGRAM TAPE 00665 COO,u 0: 00"00 00001

TAPE2    8 2 BASIC LTBRAPY TAPE 00646 00071 00 00000 00002
TAPE 3    8 3 MICRO GRAUP TAPE NEW 00647 00072 On 00000 00003

TAwt4    8 4 NUCLEAR CONSTANT TAS'C COLDO OVO73 60 00000 0000'1

TAPES    8     5           '             MICBO GRRUP TAPE OLD 80631 00074 00 00000 00005

TAPE6    8 6 Raw OATA TAPE n0602 00075 00 00000 00006
T P.7   8    7                  IN'rE.%·1(DIATC TAf'C -Of.53 00075 O: 00"00 10007
TAPE 8 8 10 OUTPUT TAPE 00624 00077 00 00000 80010

TAPE9 8 1 1 DUM0 TAPE 80625 00100 00 00000 n0011

TA>E 10  0    12                    On:1 5.RVICE LIe4ARY 006'6 Ou 101 00 00n00 00012
0000 0000                F          0045 40607 00102 08 00000 nOOOO

DIAl 0000 CODO .0046 40600 00103 On 00000 n0O0O
DIAZ OOCO 0000 10'17 106 1 C.,10,1 On 00"00 .00on

DIA3 0000 0000 0048 m0602 00105 00 00000 n000O
DIA4 0000 0000 0049 00603 00106 00 00000 nooon

1
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DIAS COOO COOO 01'43   ROAOU   00 107 00 00000 nnann
DIA6 0000 0000 0051 40605 00110 00 00000 MOOOo
DIA7 0000 OROO          -                        0052 40666 00111 00 00000 80000
0:,8 0009 0000 0053 -0667 00112    no 00"00 .00On
DIA9 4 0000 0000 0054 406/0 00113 04 00000 00000
DIA 10 0000 0000 0055 n06/1 Ou 114 00 00000 00000
DIAll        ·· 0000 0000 0056 -05 3 Ou 115 00 00000 10000
0 Ia 12 0000 0000 0057 40673 00116 00 00000 nOOOO
DIA13 0000 0000 0058 10674 Ov117 00 00000 nOOO0
DIA,4 O:00 0000 0(59 -06'/5 Cv 120 00 00000 looon
DIA15 0000 COOO                            0060 406/6 00121 0& 00000 40000
DIA16 0000.. 0000 0061 n06/7 00122 00 00000 00000
DIA17 0000 COOO 0062 70700 C4123 00 00000 .0000 -

DIA18 0000 COOO 0063 10701 00124 On 00000 00000
70702 0.125 On 00000 00000

LibUP R<Rv  3           3 10793 00126
00706 04131LENGY RSRV  3           3

LAKBK ReRV  3            3·          '                                 80711 00134
LHUIt M.Rv 3 "3 notl,4 Ov137

LPTS RSRV  3           3                                            00747 00142
LREGN ReRV 3         3                                   r,0722 00145
LOSUU isvv  3           3                                            30;25 00150
LSSUN ReRV  3           3                                            n0710 00153
LPHI RSRV  3           3 40703 00156
LOAMP RSRV  3           3                                          n0756 Ovlal
LPBKI RSRV  3           3 00741 00164
LSFKI RSRV  3            3                                            00744 00167

10747 Cu 17201 LI•ltSM Atv  3            3
I 'LSRMX ReRV  3           3                                  -       10772 Ou/5
  LPHKI R9RV  3            3                                            n07D5 0u200

LNSMI #,RV 3 3                                            10700 Ov=03

LNXET RSRV  3            3                                            00703 04206

LCAPO ReRV  3            3                                            40706 00211
007/1 0.214'LLAPl ·K.=V  3           3

LCPTI ReRV  3            3                                            407/4 Ou217

-LCAPF ReRV  3           3                                            007/7 04222

LAKI R.'RV  3              3                                              
      01002 04225

LMFKI RARV  3            3                                            01005 00230

LPDIF RSRV  3           3                                          51010 Ov233

LAMAE    A4Rv  3           3                                            91013
 Ou=36                   2

-

iLLKIA ReRV  3           3 01016· 00241
LLKIB R<RV  3            3                                            01021 00244

LWI K I 4:RV  3           3                                            110'4 00247

LNLP RSRV 3 3                                            01027 00252

LNSKI RSRV  3            3                                            n 1012 00255

LAG< I RTRV 3 3 01£'5 0,240

LNFP RSRV ·3            3                                            n1040 00263

LNCKI RtRV  3           3                                            01043 00266

Live< I RSIV 3         3                                   01746 00271
LNPKI RSRV 3 3 01031 00274

LNKE ReRV  3            3                                            nln74 00277

LNK L RTRV 3         3                                   -1797 04302 4

LSHUF RSRV  3            3                                            41002 0030511005 Ou 310 00 00000 00000
CRC01   .8
23 R:RV  3           3 n 1066 00311

Z2 RFRV  3            3                                            810/1 00314

Zl       RSRV  3            3                                            A1074 Ou317

L                                                                                                                                                         
  17/7 0·23,2 08 mulnn annon

9

DELTA F CURRENT nZ-DK 41}00 Ou 323 00 00000 00000

MU CURMENT REACTIVITY 01101 00324 no 00000 40000
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BLUCK 8 51102 0.325 00 00000 nOO0ONOCI 8 PRI r ROUTINE WORD COUNT 41103 Ov326 00 00000 80000MNOnt 8 CONTROL WORn DIFF• MON. 41104 00327 00 00000 nOOOOMN002   8                         CON,RUL WORD AUJ. HoN. 61105 0.330 00 00000 800OOSUBR RORV  9           9           SUdOOUTTNE FOUIVALENCES Allu6 Ov331
MLMt RSRV   4                  4                  MONT TOR ALARMS n 1117 09342
DRUK 8 F iM+T   i E IP  ufuil STOMAGE ·11 1 Z3 Ov340 DO 00000.00000MINCE B FIRST TEMP CORG STORAGE 81164 00,47 no 00000 10000ISO XE+SM ISATOPE NUMBER 41125 00'50 04 00000 no000MAHK 1 tu,wTAOL WUMU X6.+SH :ONC't =Ilit Ov351 07 00000 noOOO

41127 00352 00 00000 80000MARK2                                                                     -1120 00353 00 00000 80000
K3
Sl AGAT .51101 00354 00 00000 80000  "
INDEXS              ·                                                     41122 00355 00 00000 00000DTWICE 81123 00356 00 00000 80000
ADMCFF RSNV  5           3                                            iliA4 0*357
1STBP 41127 06362 00 00000 00000
DELTAT 1 1140 00363 00 00000 00000
PGMX tr]LS tb61
STOP/ EdLS 177668)
ST003    EOLS  177678)
ALARMl EOLS 1///us)
ALARM2 EOLS 177718)
ALARM3 EOLS 177726)
ALARM4 EALS 17/135)
ALARMS EOLS 177748)
ALARM6 EOLS 177738)

CH  '.          ALARM / EQL5 1/7,08)
1 ALARM8 EOLS 177778)
  PRDRM EOLS 500008)
M LURE tOLS Mi NLE

ELOC EOLS 14008)
MONITR EOLS 3708)

.NO 00000
00000

.

a
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OUTPUT

SETL 1 14001) OUTYUY ROUTINE
XS3 OMM 02                                           ·     000Ul U;400· 27 #7470 00305

PRNT MJ L+3 OMM OUTPUT ROUTINES. 00002 0140·1 45 00000 01404
MS L+1 00003 ulu02 56 00000 01403
MJ FILL SETUP FNTRaNCE TO 00004 01403 45 00000 30000
TP YRNTI        A            ROUTTNE CALLED. 00005 olu04 It 01411 32000
AT 1 L+1 00896 01405 55 31000 01406
TP FILL L+1 00OU7 VIUO6 11    3UOOO   0140 7
RJ FILL Fl LL 00010 U 1407 37 30000 30000
MJ PRNT+2 00011 ulu10 45 00000 01403

PRNTI Te L L-2 00012 01411 11 01411 01407
CALL *Rl ENTRANCES"TO THE OUTPUT 00013 01412 ;7 01424 01422
CALL +92 ROUTINES. 00014 01413 37 01441 01437
CALL PR 3 00015 01414 37 01754 01752
CALL fR 4 00016 01415 37 02225 02223
CALL 9R 5 00017 Ula16 37 02344 02342
MS PRNT*2. (NOT USED)• OoOLO 11417 56 00000 01403
CALL YR7 00021 01420 )7 02471 02467
CALL 0R8 00022 ula21 37 02113 03111

PRl MJ L+3 DIFFUSION OUTPUT 00023 01422 45 OU000 01425
MS L+1 ROUTINE (1)• 00024 u 1423 De OUOOO 01424
MJ FILL 000ZS 01424 45 00000 30000
TP    Vt           A            CALL AS FOLLOWS- OOoth ulu25 11 00012 32000
TJ MNOol PM 101 L   CALL PRl Oon£7 01426 42 00327 01430
CALL PRls/ L+1 (RETURN) 00050 01427 37 01470 OIL.66

PR 101 CALL PR 153
-

00031 u143O 37 01512 01510
TP PRAC9       U                                            00032 ola31 11 03701 31000
SP 'APEB 30 00033 01432 31 00077 00036

cn QS A- PR2£5 00034 01433 53 32000 01750
1 TP PRZCS Q 00035 01434 11 01750 31000
»L CALL YREDIT 00036 01435 37 03743 03741

M J                               -                      PI< 1 +2 EXIT .. 00057 01436 45 00000 0142U
PR2 MJ L+3 DIFFUSION OUTPUT 00040 01437 45 00000 01442

MS L+1 ROUTINE (2)• 00041 01 u40 De, 00000 01441
MJ FILL 00042 Ula41 45 00000 30000
TP INFS A CALL AS FOLLOWS-              '   00043 vid42 It OU 024 32000
ZJ PR201 L+1 L   CALL PR2      -- 00044 01443 47 01460 01444
CALL PR 151 L+1 (RETURN) 00045 Ula44  .. 37 01470 01466
CALL 9R 1 53 00046 01445 37 01512 01510

- TP PRAC9       Q             SET TAPE NUMBER. 00047 ulu46 11 03701 31000
SP TAPF8 30 00030 01447 31 00077 00036
GS    A                                                      00031 01450 53 32000 01733
QS FR 2Ct   :c: 00032 ulast 53 01733 01734
Tp 992el       Q           PRINT POWER RESIDUALS .  00033 u 1452 11 01733 31000
CALL PREFIT 00034 01453 37 03743 03741
TP NR2C 2       Q                                          00005 01454 11 01734 31000
CALL pREnIT 00036 01455 37 03743 03741
TP LPOIF       Q                                  -    t 00037 01456 11   00233   3100()

CALL MR 156 00000 01457 37 01560 01556
PR201 ry PRAC9       Q             TRAN<MIT LAS LINES OF

.
00061 V146O 11 03701 31000

SP TAPES 30 OUTP,IT TO TAPE. 00002 01461 31 00077 00036
GS A PR2(5 00003 ula62 53 32000 01750
TP PR205       0                                          00004 01463 11 01750 31000
CALL     PRED I T                                                       -                ·                    ·   ·'

  00055 01464 37 03743 03741
MJ 0*2+2 EXIT.        ..   -       ,·  '00006 u1465 45 00000 01441

P R i s t MJ L+3 · SUewoliTINES FOR PR 1,"PR2       ' - 00007 61466 45 00000 01471
MJ L*·1 000/0    0 1 667 45 00000 01470
MJ FILL 1• PRINT TITLE. 000/1 014/0 45 00000 30000
TP ·MN002       4                                          000/2 01471 11 00330 32000
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ZJ L+ 1 '··  PRIS11                                            "--      ..      ' 00073.ul472 47 01473 01477
RPS 2 L+2 00074 01473 75 30002 01475
TP PRiC3 PRICP*3  N,    6<. ,                      000/5 ulu74 11 01630 01622
TP    VO          MN002 000 /6 01475 11 05011 00330
MJ PR/512 00077 01476 45 00000 01501

PR,Sll RPB  . 2  .,   . L+2 001 UO 01477 75 30002 01501
TP PRIC2 PRICI+3 00101 01500 11 01626 01622

PRIS12 TP PRAC9 Q 00102 01501 11 03701 31000
SP TAPE8 30                                         00103 01502 31-Ou077 00036
QS A PRIC4 001 UU 01503 53 32000 01632
TP PRlC4       Q 00105 01504 11 01632·31000

:        CALL  PREDIT
00107 01506 37 03710 03706
00106 01505 37 03743 03741

CALL  PRB .
MJ PRISI+2 001 lo 01507 45 00000 01470

PRIS3 MJ .. , L+3 2• PRINT K• PHI AND 00111 01510 45 00000 01513
MS L+1 POWER. 00112 01511 56 00000 01512
MJ FILL 00113 01512 45 00000 30000
Tp PRAC9       0                                          00114 01513 11 03701 31000

, SP· TAPEB 30 00115 01514 31 00077 00036

2         QS A PRZCI 00116.01515 53 32000 01733
./. RPV  ..'    4 L+2 .00117 01516 75.10004 01520

QS PR2Ct O#1(7 00120 01517 53 01733 01637
TP PR2Ct Q. 00121 01520 11 01733 31000

" CALL  PREDIT. 00122 01521 37 03743 03741

1    '  .         TH  .*-   "R 109+1 Q PRINT ITERATION CUUNT. 00123 01522 11 01642 31000

&.' =    CALL ,.PREDIT         -                         ·         00,24 01523 37 03743 037ul
·. TP- -9R2C.1. Q. .   ,                                                           .  ,                 r'   001 LS 01524 11 01733 31000

CALL PREDIT 00126 01525 37 03743 03741
01 TP PRIC7       Q             PRINT K. 00127 01526 11 01637 31000
'

. CALL "REDIT 00120 01527 37 03743 03741
M
0 TP ' PR201 Q   '                                           001'1 01530 - - 11 01733 31000
A                  CALL · eREDIT

*00133 01532 '11 01640 31000
00132 01531 37 03743 03741

TH      :     PR 1(8 -Q    . . PRINT' P HEADING:.
CALL PREDET 00134 01533 37 03743 03741
TP LCAPR       Q                                          00135 01534 11 00161 31000

CALL .PR 156       . ..                                         00136 01535 37 01560 01556

TP  : PR261 Q 001)7 01536..  11 01733 31000
CALL.. PREOIT 00140 01537 ;  37 03743 03741
TP :...: IRRiCe  .     Q              PRINT PHI HEADING. 00141 01540   . 11 01641 31000
CALL YREDIT 00142 01541 37 03743 03741

RPB 4 L+2 00143 01542 75 30004 0154U

TP , ..!'Rl.C 15 .   .PRCOM.+3 00144 01543 11 01714 05043

RPV 1.. 3 . L+2' 00145 01544 75 10003 01546
00146.01545 11 05011 03040TP:'     VO, . PRCOM
00147 01546 15 00157 05040TU   - ·.*   LPH I +1 PRCOM

59    1           15                                         00130 01547 31 00012 ouot 7

TU A PRCOM+1 00101 01550 15 32000 05041
00132 01551 31 000Tl Ou000

B. .S P  -_ .4-     *   I  *   .   __  -  -.   /   - .      &  &

SA·  4  ' V, 15 "                                         00133 01552 32 05012 00017
00154 01533 15 32000 05042TU'.'A PRCOM+2

..              PRINT.PHI.CALIS- PRA..                     '                                                                        001 35 01554 . 37 03522 Ok520

M J v PR 153+2 00136 01555 45 00000 01512

PRIS6 MJ Lt3 3 SET IP AND PRINT 00137 01556 45 00000 01561

MS  ....' ..--
L+1             P MATRIx. 00100 01557 56 00000 01560

MJ . FILL          · 00161 U 1500 '45 00000 30000

TP, VO· PRCOM+28 00102 01561 11 05011 05074

5     +  -TU ·· . U." '„. PRCOM+28 . · 00103 01562    15 31000 05074
TP    Ul PRCOM+1 00104 01563 11 05005 05041

TP    Ut PRCOM+31 00165 01564 11 05005 03077

TPvo PRCOM+30 00106 01565 11 05011 03076

1
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TO LREGN pR1561 00107 01566 15 00145 01573
RPB 2 L+2 001/0 01567 75 30002 01571
TP PRlf.16 PRCOM+3 001/1 01570 11 01720 05043
RPS 2 L+2 00172 01571 75 30002 01573
TP PR 1015+2 PHCOM+5 001 /3 u 1572 11 01716 05OUS

PR/561 SH FILL         15                                           001/4 01573 31 30000 00017
TP A PRCOM+20 001/5 01574 11 32000 03075
RA A Ul 001/6 01575 21 32000 05005
ST FRCOM+30 PRCOM+2 -

001/7 01576 36 05076 03042

TP PRCOM+28 PRCOM 00200 01577 11 05074 03040

CALL PRA 00201 01600 37 03522 03520
LU YRCOM+31 A+21 00202 01601 55 02077 32025

E J 4 PR 156+2 ExIT. -    00203 01602 43 00014 01560

LA    A            15                                           00204 U 1603 54 32000 00017
AT    Ul          PRCOM+31                                   00205 01*04 35 05005 03077
Tp PRCOM+29 PRCOM+30 002v6 01605 -  11 05075 05076

RA PRCOM+28 PRCOM+2 00210 01607 21 05074 03042
HA PR 1 S61 Ul 00207 01606 -.24.-0-1573 03005

SP PRCOM+4 30 00211 01610 31 05044 OU038

CALL +RASI 00212 u 1611 37 0j621 03617

TW A PRCOM+4 00213 01612 11.32000 05044

SP PRCOM+25 1 00214 01613 31 05071 00001

AT PR 1 C 17 L+1 00215 01614 35 01722 01615
Tp FILL PRCOM+6 00216 01615 11 3u000 03046

MJ PR1561 00217 01616 45 00000 01573

PRICI X53 RE CONSTANTS FOR ROUTINES 00220 01617 00 00000 05430
X53 SULTS PRI AND PR2. 00,21 01620 65 67466 66500

01 X53 OF THE 00222 01621 51 31006 63330
1 X53 00223 01622 00 00000 00000

g             X53
00224 01623 00 00000 00000

01 X53 CALCUL 00225 01624 26 24462 66746

X53 ATION 00226 01625 24 66345 15000

PRIC2 X53 DIrFU                              ·                     00227 01626 00 27343 1,167

*53 SION 00220 01627 05 34515 00000

P R 1 C 3 *53 ADJO 00231 01630 00 00242 74451

X53 INT                              _                     00232 01631 34 50660 OUOOO

PRIC4 PRICS 1                  -                         002h3-01632 -  00 01633 00001

P R 1 C S B 100000000001                             '               00234 01633 10 00000 00001

00 PRICI 46528) 00235 01634 00 01617 04652
00    0           5                                          00236 01635 00 00000 OU005

PR 1 C 6 X53   k:                                                        002j7 01636 45 62000 00000

PRIC7 PRlrIO      1                                          00240 01637 00 01643 Ou001

PRICB PRIC11       1                                            00241 01640 00  01650   00001

P R 1 C9 HR 1/13 .     1                                             00242
01641 00 01671 00001

PR 1(18     1                      - 00243 01642 00 01723 00001

PR 1 C l O 00    0            2                                            00244 01643 00 00000 00002

00 5Rl(6 10481 00545 01644 00 01636 00104

00    0            5                                            00246
01645 00 00000 00005

00 MU 148) 00247 01646    00 00324 00014

00    0           1                                          00230 01647 00 00000 00001

PRIC11 00    0            1                                            00201 01&50 00 00000 00001

00 PRIC12      6                                          00252 01651 00 01653 Ou006

B 150000000005 00253 01*52 15 00000 00005

PR 1(12 X53 SPACE 00234 01653 00 65522 42630

*53 DISTR 00235 01654    00 27346 50654

X53 IBUTIO 00236 01655 38 25676 62451

XS3 N OF T                                                    00227 01656 50 00513 lu066

AS3 ME TOT 00200 01657 33 30006 65166

*53 AL SOU 00201 ole60 24 46006 5316/

*53 RTE -F 00202 01661 54 26300 00231
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X53  - ISSION                     ..                        -       ·· ,- ,  .- 00203 01662 34 65653 45150

X53 NELITR 00,04 01663 00 50306 76654
X53 ONS RE 00265 01664 51 50650 03230
X53 K CUBI 00256 01605 34 00266 72534
X53 C CM P 00207 01666 25 00264 7U052
X53 ER SEC 002/0 01667 30 54006 93026

X53 ·  ONO . 002/1 01670 51 50270 00000
P R 1 C 13 00    0            1                                            002/2 01671 00 00000 00001

00. YRIC14      6 ·· 002 /3 01672 00 01674 00006

8     170000000005                                           00274 01673 17 00000 00005
PR 1 C 14 X53 SPA€E 00275 01674 Jo 65522 42630

X53 AND E 00,/6 01675 00 24502 7U030
XS3 NERGY - 002/7 01676 50 30543 27300
*53 OISTRI 00300 01677 27 34656 65434
XS3 BUTTON                                                    00301 01700 25 67663 43150

X53 OF TH                       - -                       00302 01701 00 51310 00633

X53 E FLUX 00303 01702 30 00314 Ae 772
003UU 01703 02 00503 06766X53 ,- NEUT        -

X53 RONS P 00305 01704 54  51506.50052

X53 ER SQU O03U6 01705 30 54006 55367

X53 ARE €M 00307 01706 24 54300 02647

XS3 PER S 00310 u 1707 00 52305 UU065

*Sli EC PER 00311 01710 30 26005 23054

X53 UNTI 00312 01711 00 67503 46600

XS3 .ENERGY            '                                ;   00913 01712 30 50305 43273

X53 00314 01713 00 00000 00000

PRtcls. X53 GROUP                                        '           00315 01714 00 32545 16752
Crl 00316 01715 00 00000 30304X53 001

=
X53 MESH 00317 01716 00 47306 53300

X53 . PT 000 00320 01717 52 66000 30303

02 PRIC16 X53 REGiO 00321 01720 00 54303 23451
00322 01721 So 00000 30304XS3 N 001
00323 01722 11 05044 03046PR 1(17 TP PRCOM+4     PRCOM+6

PRIC18 00    0           2                                          00324 01723 00 00000 00002

00 PRICIO .    6                                          003LS 01724 00 01730 00006

8   . 20000000005 00326 01725 02 00000 00005

00 MNOot' 1068 1
00327 01726 00 00327 00106

00 40008) 2   '                                         00300 01727 00 04000 00002

. P R 1 C 19 X53 ' ..ITERA '.r   -,           ·' 00331.01730 00 34663 05424

X53 TION N 00322 01731 66 34515 OUOSO

XS3 00333 01732 67 47253 05400UMBER
003'4 01733 00 03011 00003

PRZC 1...   .  ..·  - V O-   .         3
PR2C 2 PRZCJ '    1 00335.01734 00 01735 00001

PR2C3 00    0           1                                          00336 01735 00 00000 00001
00337 01736 00 01740 0000600 PRZC#     ...6

8     70000000005             -                               00340
01737 07 00000 00005

00341 01740 00 26332 43032
PR2C4 X53 CHANG

X53 E IN P                                                 00342 01741 30 00345 Ov052

X53 · OWER 8 00343 01742 51 71305 40025

X53 ETNEEN       '                                         00344 01743 30 66713 03050

XS3 . THE E 00345 01744 VO 80333 00046

XS3 AST TW 00346 01745 24 65660 06671

X53 U ITER 00347 01746 51 00346 63054

X53 .ATIONS                                                 00310
01747 2u 66345 15065

PR2CS FR2£6 1. 00331 01750 UO 01751 00001

PR2C6 830   1                        ·                              00322 01751 01 00000 00000

PR3 MJ · L+3 BURNUP OUTPUT ROUTINE 00333 01752 45 00000 01755·

MS L+1 00354 01733 56 00000 01754

MJ FILL CALLING SEQUENCE- 00305 01754 45 00000 30000
00336 01755 11 03701 31000

TP . PRAC9       Q .

1
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SP TAPEB 30 CALL- - PR,   - 00357 01756 31 00077.00036
QS A PH 2Ct (RETURN) 00300 01757 53 32000 01733
QS PR2el PR2CS 00361 01760 53 01733 01750
QS YR201 pRAC 2 00302 01761 53 01733 03642
QS 9#2(1 PRAC 3 00363 01762 53 01733 03643
RPV 5 L+2 00,64 01763 75 10005 01765
QS FR2Ct PR)Cl 00305.01764 53 01733 02115
TP PR3(1       Q            PRINT PAGE TITLE• 00306 01765 11 02115 31000
CALL PREDIT 00,57 01766 37 03743 03741
CALL PRB 003/0 01767 37 03710 03706
Ty YRZrl      0          PRINT KEY TO ISOlOYE 00,71 01770 11 01733 31000
CALL PREolT LIST.                          003/2 01771 37 03743 03741
TP PR3f 2+1     Q 003/3 01772 11 02117 31000
CALL PREDIT 005/4 01773 37 03743 03741
TP PRACI Q 003/5 01774 11 03642 31000
CALL PREDIT

003/7 01772--' 11'-05011 05051
00376 01775 37 03743 03741

TY    VO          PRCOM+9
TV LISOB+1 PRCOM+9 OOUUO 01777 16 00127 03051
RPV 3 L+2 00401 02000 75 10003 Ozo02
TP    VO PRCOM SETUP NO• OF COLUMNS. 00402 02001 11 05011 05040
TP    B           A                                          00403 02002 11 00013 32000
TJ Vt 1 L+11 00404 02003 42 05020 02016
TJ v21 L+7 00au5 02004 42 05024 02013

-              Tv    V 3          PR 301 2 3 COLS. 00496 02005 16 05014 02211
00407 02006 73 05014 05040Ov    V3          PRCOM

TP u PRCOM+2 00010 02007 11 31000 05042
TP w pRCOM+1 00411 02010 11 31000 05041
TP A PRCOM+10 00012 02011 11 32000 05052

cn MJ L+7
' 00 U 13 02012 45 00000 02021

i              T v    V 2          9 K 3C 1 2 2 COLS• 00414 02013 1, 05013 02211
»' OV    VZ PRCOM 00415 02014 73 05013 05040
 · MJ L-5 00416 02015 45 00000 02010

TV    Vt PR3Cl.2 1 COL• 00417 02016 le 05012 OZ211
TP A PRCOM 00420 02017 11 32000 05040
TP    VO PRCOM+10 00421 02020 11 03011 05052
IJ YRCOM+10 L+2 Oou,2 02021 41 05052 02023
MJ L+5                                        004Z3 02022 45 00000 02027

RA PRCOM       Vt                                         00444 02023 21 00040 05012

IJ PRCOM+10 L+2 00425 02024 41 05052 02025

MJ L+2 00426 02025 45 00000 02027
RA PRCOM+1     vt                                           00427 02026 21 05041 05012

TP    VO PRCOM+3 OOLLM 02027 11 05011 05043

TP PRCOM PRCOM+4                                    00431 02030 11 05040 03044

TP PRCOM       A        ·                                   00u32 02031 11 05040 32000

AT PRCOM+1 PXCOM+5 00453 02032 35 05041 05045

TP PR3r 2+2 9 YRINT TABLE OF CODED 00 U 34 02033 11 02120 31000

CALL PREFIT ISOTOPE NAMES. 00435 02034 37 03743 03741

TH PRACJ       Q 00436 02035 11 03643 31000
00U37 02036 37 03743 03741CALL PREDIT

PR301    IJ FRCOM L+2 00 a 40 02037 41 05040 02041

MJ PR 302 00441 02040 45 00000 02072

TV    V3 PR3Cll 00442 02041 16 05014 02166

TP YRCOM+4     4                                          00443 02042 11 05051 32000

SA PRCOM+3     15                                         00444 02043 32 05043 00017

TU A L+1 00445 02044 15 32000 02045

TY FILL PRCOM+6 00446 02045 11 30000 03048
RA PRCOM+3     VI                                         00447 02046 21 OA043 03012

IJ PRCOM+1 L+2 00230 02047 41 05041 02051

MJ L+15 oou,1 02bso 45 00000 02067

RA PR 3(11 V3 00432 02051 21 02166 05014
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TP PRCOM+9     A 00423 02052 11.  05051   32000
SA PRCOM+4     15                                           004'4 02053 32 05044 OU017
TU A L+1 00435 v2054 IS 32000 02055
TP ,ILL PRCOM+7 00 u 36 02055 11 30000 05047
RA PRCOM+4     vl                                            00ut7 02056 21 05044 03012
IJ YRCOM+2 L+2 00400 02057 41 05042 02061
MJ L+7 00401.02060 45 OU000 02067
RA PR3C 11 V3 OOU62 02061 21 02166 05014
TP PRCOM+9     A 004e3 02062 11 05051 32000
SA PRCOM+5     15                                         00404 02063 32 05045 00017
TU A L+1 00465 02064 15 32000 02065
TP 0-ILL PHCOM+8 00u 06 02065 It 30000 05050
RA PRCOM+5 Vl 00407 02066 21 05045 05012
TP PR)(2+3 Q 004/0 02067 11 02121 31000
CALL PREDIT                                                 004/1 02070 37 0.5743 0374.1
MJ PR301

004/3 02072 11 01733 31000
004/2 02071 45 00000 02037

PR302 IP 7R2rl       Q
CALL PREDIT 00474 02073 37 03743 03741
TP PR3CZ       Q                                          004/5 02074 It 02116.31000
CALL YREDIT                                                 004/6 02075 37 03743 03741
RPV. 3 L+2 004/7 02076 75.10003 02100
TP    VO PRCOM 00500 02077 11 05011 05040
TU LBRMX PRCOM MATRIX LOCATION. 0050' 02100 15 00175 03040
SP    8           15                                         00502 02101 31 00013 00017
TU A PHCOM+1 NO• ROWS. 00503 02102 15 32000 05041
SP K 15 005U4 02103 31 00014 00017
TU A PRCOM+2 NO• COLS. 00505 02104 15 32000 03042

cn RPB ' 2 L+2 00506 02105 75 30002 02107
TP PR)C 7 PRCOM+3 ROW HEADING. 005u7 02106 11 02143 03043
RPB 2 L+2 COL• HEADING. 00910 02107 75 3U002 02111
TP "Rlf.16 PRCOM+5 00511 02110 11 01720 05045
CALL PRA 00512 02111 37 03522 03520
Tv PR 205       0                                          00513 02112 11 01750 31000
CALL PREPIT 00514 02113 37 03743 03741
MJ PR3+2 00515 02114 45 00000 01754

PR3Cl PR3C 3       1            CONSTANTS FOR PR3. 00516 02115 00 02122 00001
PR 3C 2 PR3CU       1                                          00517 02116 00 02125 00001

PR 3C 13      1                                          00520 02117 00 02220 00001
723012      2                                          0054.1 u2120 00 02211 00002
PR3rll      1                                          00522 02121 00 02166 00001

PR3Cl B 100000000001 005£3 02122 to 00000 00001
00 PR3CS 53441) 00524 02123 00 02130 05344
00    0            5                                            00525 02124 00 00000 00005

PR3C4 00    0           1                                          00546 02125 00 00000 00001
00 PR3r6 , 1368) 005£7 02126 00 02136 00136
00    0            5                                            00530 02127 00 00000 00005

PR3CS *53 RES!'LT
00532 02131 65 00513 1'0066
00531 02130 54 30656 74666

. x53 S OF T
XS3 HE o UR

00534 02133 50 67520 02624
00533 02132 33 30002 56754

*53 NUP €A
XS3 LCULAT 00525 02134 46 26674 62466
XS3 ION 00556 02135 Ju 51500 00000

PR3C6 X53 CONCEN 005'7 02136 26 51502 63050
*53 TRATIO 00540 02137 eA 54246 63451
XS3 NS OF 00541 02140 30 65005 13100
*53 THE IS 00542 02141 68 33300 03465
XS3 OTOPES 00543 02142 51 665/5 23065

PR3C 7 X53 ISOTO 00544 u2143 00 34655 16651

KS3 PE 001 00545 02144 52 30000 30304
PR3C8 X53 KEY TO                                 1                 00546 02145 45 30730 06651

I./1 " . .I <      .,
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-     " - . ....  -I-  I.

-· ·:- I      x53f'·  *--THE *l=s' -7.- -.-'  9-     - - .7 .f. 5-1;9154-4'--:I;.er:P'-#i-  '  I- - ··  .-20-·00547-02146,r,. ..00 66333 - 00046
X53 -i STING r.   '4-. -- .*e , 6--,-'1.- .1-  . -00530  02147 -  -  34  65663  43032

··        X53 ' ..2. OF   I S.....4' .A:».:.· C, ..,I.-- 1,.1. j.2,2 .e·tl"FL.,.....6.. i:- '_,, 2   ....   ..005'.1   02;50:    .00  51310  03465
X53 OTOPES 00532 02151   - 51 66515 23065

PR3C9 X53 ORDER , 00523 02152 00 51542 73054
*53 OF         ·                                             00534 02153 00 51310 00000

*2--" '2 --3- ··. -"./..'.'''00555 02154-':,'-00 00003 46551' ·i -  . X53 ..  1.66 ..t.  ,-.  f-63.-'. „  r rl-·7Cit 3,f
r XS3 TOPF  N · '

: « '  „·. .·  :-2.' -:. .19, · -  6.-i  -  --.    ..7.-  ... 00556 02155 ',1  ·66 .515
23 00050

....- 1 X53-   t AME        · * •   ... -.f  ..i:_1  2*A'2*'Clkia:. f·,4'4  1 ,;·A D. : '2 : - ,"f...t 00527  02156 - r 24 47300 00000
*53 ApPEAR 00500'02157 24 52523 02454
XS3 ANCE 00561 02160 24 50263 00000
*53        -                                                 00502 02161 00 00000 00002

.'  .......        ::; 3906Ee-,-, '-:-.v.13'IV' -9.,- '  :335P  (t-EF =-'-7 - .  '7.':7-,    0050   uu ':i-:*.., j:;  05 02 03     00  .
PR3CIO'      X53    :.1 SOTOps.·5.   ..  .L .·---29»044-6    -,·, 1:,--3. -6.- .  '2..,:......,-' .4'..     ..'00505 (.12loi1 34 65516 63152

X53   E                              ·                          00506 02165'-'-30 00000-00000
PR3Cll 00 0 FILL 00907 02166 00 Ou000 30000

00 YR3C 10 14078) 005/0 02167 00 02164 01407

,:   ,  ......:.00 :1:...0, 3.'-7777'.'5':i'Z.,43914.':219-'...,-*7--.47" :-3"'T::  -" .ZI-   -  ..r...   005/1.02170  -   ·-,00  00000  00005
,·S  t. 00. '3 FRCOM+32   ·   5 2-      .v· .-· 3, e.>'·:,-· t ..  '.......:' .... :     ., r., 00572 02171 00 05043 00005,

'.--.22-2. 1,· oot<.1.0.-'- .:.2.'...,:.*.SL. F.IXI14 --,  ..fl'....41224.k-,4-.)J I. -,+-1.2  ..D-·•·".:    005/3  021.72 . ..00 00000 04732
00 PRCOM+6 10 005/402173 -  00 05046-OU012*
00 0 FIXIN 005/5 02174 00 00000 04732
00 PRJr. 10 14078, 005/6 02175 00 02164 01407

1.-7.-00: :.:76-5,.· ..13,7 5,'.':1-3-  'T,02'.S::.-3.r...9-,F»..2....r'...1 . 7/- .'  005/7'02I76....3 00.00000 OUOOS·
•  :st: 00 -'._PRCOM+4"'.--'5 - ' ..  ·:. I · ... " 41: j.-, 1......:.. .... S:-  .   ...    .   .. 00600· 02177,   : 00 05044 Ou005
.·- ..t  :00 -,·3..0 ::,·. .39--u'.--.FIXIN  :.:9: 'J·: 3*f€.·;;.23'Lis:115., .,-  2.-,s; *i'.DI    'r. ..  00601 02200  2   . 00  00000.04732

01 00 PRCOM+7     10                                         006u2 02201 00 05047 00012
1 00 0 FIXIN 00603 02202 00 00000 04732
»' 00 PR3e 10 1407=) 00*ou 02203 00 02164.014070 i........... .... T.,1 ,.7-.,-·r.™F  21.-'   '0 :2" 32 4,00•'9:  0 .>. ...•*  04" : 9 ,   ·..42 " Ft·.'»04:1 24'Hs'.>-"  4.   9. „,kAB..41 ;_ 3*'00605  022047-:00'00000 ·00005-.

ikY t;ji: 5: 1  49546, :1:15&33:+0  ,%lr. ,.igiBli'r)-22.-- jt,-'st:i  :,1  :tt·t:   5·1  -· 2;;t  t: ::   :;  :
00 PRCOM+8 10 00610 02207 00 05050 00012
00 0 FIXTN 00611 02210 00 00000 04732

PR3C 12 00- 0 FILL 00412 02211 00 00000 Ju000
-P&-(r'- :,- -N 'r:-rs '99"r.1."r-S  4  7<9732-.-1 -'  ---3 00613'02212-7  '05'02152'01533"      NOP10.... .';z«.3:051*TPit3c92,89 ».<.i5336i«:''Czf«S: ,E' .. - Jf#.f-,  .:  . .  -·.-

./ .. 't -00.2.53501.14-4:,2 276"..5:.P)+..      ,:-,„  ..2 >b,    :1..,= .te'. :-, 1. '..k··    , '2  --    00614 '02213       400'OUOOO  Ouoos  '    ' ;H «S-Al<  '·ji  05 4,3f.PR3C9 - 338 1 25:-Vf< 15*  1£ :.3*ts\'A. 746:.2fs ·11.-)1006'5· 022 1 4    .5.,. 05 02 1 5 2   09733    - 175!f
00    0           5                                          00616 02215 00 00000 00005
05 PR3C9 73381 00,17 02216 05 02152 00733 NOP

00620 02217 00 00000 00005

/FR JETS'  3 00-33-6 e..7, =:t...R'",9 7,4.-"'i :U'  ':  i'*.,2 $t'T. S.e. -ar%.: 1'"  52_'i:,:11   .    .  -·'-1 :.-oOSI, -02220'   - 0.00: 00000 ' 00001

;Sit. .t.   -6: "6, R. C ,  .4. ' ' :ti     jI:-2.' ,-*      : , r    .'   ''.-     i 1:3 ::::  t::::--,                    :
PRu MJ ' L+3 XENON, SMARIUM ADUITION 00624 02223 45 00000 02226

MS L+1 OUTPUT• 00645 02224 56 00000 02225
MJ FILL 00626 02225 45 00000 3000U

09»71'iTP:'22FP#*C#iq(*ca-.**'-'"2.2,    CA,ifING:SEQUENCE*-6-1 irr-44006Z7 ·02226-      1 1 ·03701   3 1000
l'ki.Y' r'.tt'SP.,·-L''rAPES-, 233 »<'fK  ..'.st ».2< -19'47.'·9*2'374. e.A' :3.,t 006)0  02227 7.31 00077· 00036
2  £14 3-QS.,0  -,ft A *B.'94<' ,  11-2PR.20 1 :AE;sS:6362If-,CALe·: .P.Rl  5.-, -,:51 -8. '.-E    :-.  .  -g'ooi": 02,230 53-32000 01733

QS PR2CI - PR2(5 (RERAN) 00 ,32 02231 53 01733 01750
RPV 4 L+2 00633 02232 75 10004 02234

00634 02233 53 01733 02276
Fiesps-:'t:.3 ,"    17"Fes-fi; r:i:S:..2-FPR.le-PA'GE';TITLE:- ".-:-  '-: '  006)5-02234.     '1 I- 02276· 31000   +
01*1"'..  CALL-3:PRED.IT.46.71'"j· e.*,2,:18! :-:547<4-"·  .1-  fr- '..'    '  :"   - ·"  006i6 02235 37.03743 03741

.,1:.11:.i CALL VPRB,gu, :, r. c,:k.:.a wee - -. "  '-,.   ·   -    i·  ' ,   j*- 006 37 02236 37 03710 03706

TP YRZrl .Q PRINT -TIAE AFTER SHUT-  --'    - 00540 02237 11 01733 31000

CALL PREDIT DOWN•                          00641 02240 37   037434 0274 1

TP fR4C 3+1 Q 00642 02241 11 02301 31&00
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iCALL pREDIT 00643 02242 37 03743 03741
TH    PRZrl       Q              PRINT XENON 00644 02243 11 01733 31000
,CALL PREDIT CONCENTRATIONS. 00645 02244 37 03743 03741
Tp PR 4r2       0                                          00646 02245 11 02277 31000
CALL PREDIT 00 47 02246 37 03743 03741
RPV 3 L+2 00030 02247 75 10003 02251
TP    VO PRCOM 005,1 u2250 11 05011 03040
-Tu LBRMX+I PRCOM LOCATION. 00632 02251 15 00176 05040
TP    Ut PRCOM+1 NO. ROWS. 00#33 02252 11 05005 05041
.SP    R           15                                         00e24 02233 31 00014 Ou017
.TU A PHCOM+2 NO. COLS• 00635 02254 15 32000 05042
RPV 2 L+2 00606 02255 75 10002 02257
TP VRACB PRCOM+3 00637 02256 11 03700 05043
RP8 2 L+2 00600 02257 75 30002 02261
TP PRICIS PRCOM+5 000.01 02260 11 01720 05045
CALL PRA 00402 02261 37 03522 03520
Ip    FRZrt       Q             PHINT SAMARlUM 00603 02262 11 01733 31000
CALL PREOIT CONCENTRATIONS• 00664 02263 37 03743 03741
TP PR4r 3       9                                          00665 02264 11 02300 31000
CALL PREDIT 00606 02265 37 03743 05741
SP    R           15 00667 02266 31 00014 00017
RA A LBRMX+1 006/0 02267 21 32000 00176
TU A 00./1 02270 15 32000 03040PRCOM

006/2 02271 11 01721 05046TP PR1CI6+1 PRCOM+6
CALL PRA 006/3 02272 37 03522 03520
TP PRZTS       Q                                          00+74 02273 11 01750 31000
CALL YREDIT 006/5 02274 37 03743 03741

Cr        P R U C 1

MJ PR 4+2 EXIT• 00676 02275 45 00000 02225
YR4r4        1              CONSTANTS FOR Pku• 006/7 02276 00 02302 00001

+          PR4(2 PR*rS       1                                             00700 02277 00 02305 00001

  PRaC3 PR4r 6       1                                          00701 02300 00 02310 00001
7     PR*CIt 1 00702 02301 00 02335 00001

PR4CU B 100000000001 00703 02302 10 00000 00001
00 pR 4C 7 524481 00704 02303 00 02313 05244
00    0           5                                          007US 02304 00 00000 00005

PRuCS 00    0           1                                         .00706 02305 00 00000 00001
00 FR4Ca 1308) 00707 02306 00 02321 00130
00    0            5                                            00710 02307 00 00000 00005

PRuc6 .00    0            1                                            00711 02310 00 00000 00001
00 PR4C9 1308) 00712 02311 00 02325 00130
00    0            5                                            00713 02312 00 00000 00005

PRuC7 X53 RESULT 00714 02313 54 30656 74666
XS3 S OF X 00715 02314 65 00513 10072
X53 ENON, 00716 02315 30 50515 02100
*53 SaMARI 00717 02316 65 24472 45434
X53 UM ADD 00720 02317 67 47002 42727

453 ITION 00721 u2320 34 66345 15000
PRuCB X53 XENON 007Z2 02321 72 30505 15000

yXS3 CONCEN 007ZJ 02322 26 51502 63050
X53 TRATIO 00724 02323 66 54246 63451
X53 NS 007£5 02324 50 65000 00000

PRuc9 X53 SAM8RI 00726 02325 65 24472 45434
X53 UM CeN 00727 02326 67 47002 65150
XS3 CENTRA 00730 02327 26 30506 63424
X53 TIONS 00731 02330 66 34515 06500

PR#Clo X53 TIMF 4 00732 02331 66 34473 00024

XS3 FTER S 00733 02332 31 66305 a0065
*53 HUTBOW 007,4 02333 33 67662 75171

X53   N: 00735 02334 50 62000 00000
PR#Cll 00    0            2                                            00756 02335 00 OUOOO 00002

r 11,3                                     1                                                                                                                                           ,                                                                                                                \                           I
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e

-""- 00737  02336  - -·  00  02331 -00124-00 , PR4010 12481
00    0            5                                            00740 02337 00 00000 00005
00.    . DELTS - 2148) .-""1 ·     9 -6    4 9. ...         .    : :. 0074 1 02340 00 00065 00214
00    0            1                                            00742 02341 00 00000 00001

PRS MJ L+3 CRITICALITY ADJUSTMLNT 00743 02342 45 00000 02345
MS L+ 1 OUTPUT ROUTINE. 00744.02343 56 00000 02344
MJ     Z             FILL   ·.  ' '  '      "2..' ·*  .    .   N e   . ' '  . 00745.02344 45 00000 30000
TP PRAC9    ' 3 CALLING SEQUENCE-·' · 00746 02345 11 03701 31000
SP TAPES. * - 30 · ' .  4...H1  17  - '.:.-1         - .   ..  .-1  1   -

· 00747 02346 31 00077 00036
US A PR2Ci 00730 02347 53 32000 01733
QS PR2Ct PRAC 3 CALL PR5 00701 02350 53 01733 03643
QS PRZCI ' PR2CS (RETURN) 00752 02351 53 01733 01750
RPV -4 ''  '-.3 1-+2 · ·7. - "r·C'.23:t:.. "10 i   '....:...:....  -  ...  ·. 007,3 02352   "  75  10004  02354   ,
QS - PRZC; .     r PRSC 1           .. . 4   .. .    4,

- 00754 02353 -  53-01733 02401
TV-· t„,CRCOI- ;.12.LPRSC.4·.i. ,>4.-..I.- .:  1.».-,. . -·.:  · -j.,.1  1  00755 02354 ..     le 00310  02406  2.
SN CRCO;        1              SETUP-DATA LOCATIUN. 00736 02355*  - 33 00310 00001

00757 02356 34 00310 Ou017SS CRCOI       15
AT ·PR5C16 PRSCA+3 PRINT PAGE TITLEJ 00700 02357 35 02466 02435

.. Ii.

TP : " 4150 1 Q 00701''02360-3 -11.024C3 31000 -

CALL-14REPIT                                 
00702 02361    37'03743 03741'

CALLS.qRB 00703 02362 -,     37; 03710  03706  ,
=1

TP 932£1 Q 00704 02363'  - '11 01733 31000
CALL PREPIT                                                    00765 02364 37 03743 03741
TW PRBr 2 0 00706 02365 11 02404 31000
CALL *REFIT. 00707 023668-:: 37  03743 037417
TY .eR2rt       Q                              J            007/0 02367 ·  '11 01733 31000
CALL,2#REPIT 007/1 U23/0. "')7'03743 03741 4,

cn TP 095£3      Q           PMINT COL• HEADiN ]S. 00772 02371 Ilt 0240531000-J
1 CALL .  REDIT                                    1            007/3 02372 37 03743 03741
»A TH.-3#Arl      Q '1 007/4 02373 . 11 03643 31000
H.

1CALL'3/MREnIT
-·

·-'.:sr'rr.9119 y'  007/5 .02374"•7 37  03743,03741:5 a. 42#Rb&*  -·.p.,e,
.   421,1· 007 76 02375 1.'         11    02406    31000...

1 $i Pi '; ES£) T    ,.... 0....:  ' ,5£ 4&8 Le{fl - r..:3::lit;02 007 (7 02376,36»7»74.3' 03741·,3,
TP PR2CS Q                         '                  010uo- 02377'- -71 01750'31000'"
CALL PREMT 01001 02400 37 03743 03741

01002 02401 11 05011 00310
r 537 j vi t-: TH;r. -5'3 „PR 581 57rgf*u74*Em  : :2 *#4ew .    4  79730,00 3 : 0240 23 rS 4,00 00 0    0 2,4#_,
'PRSC 1   -/, »'e·'*-PR4(:5;f;,ff ':·' 1'14.4' 4.:3-r,·-·t  pets' c6,iSTit, K-4.0,·,t: c,AA».* ,':.<Ol Odu   02403- Z'ff 00   024072.10000 I j
PRSCILDificff*3*NPR5(69*wit '.:: *,IESS>49.54»A„P:,·Fi,fraiiyf .P",4" ;1„.0,095'02404  9..3.·00.024·12   0000 1  :
PR5(3 . PRS/7 1.- 01'006 02405-"-'0/-02423'0000;"
PR5(4 PRSC8 FILL                             I    -     01007 02406 00 02432 30000

J'RS(5&.2-8-   ..-10000000(1001       ·        ·                       01010 02&407 10 00000 00001

T:12*,  i*S «3i #I.*S'i    4, ..,4,  44, .      11   : ft:;f:=:;, :j::Ii:::::i
PR5(6.%&.-:00-11£4606·t* a*p,'.-vjibl#t. 4 '.·n,•a.':2' *,  3 ;6(2:.i:z'ty...,aAii,138 &N#.55&I-•'159.01 0 1,3/024 IZiEY;.00 0000, 00004.4

00 PRSC 10 .· 1338) 010147524 13 .00 02446 00133
00 · 0 . '5 01015 02414 00 00000 00005
00    KO                                        '             ·  01016 02415 00 00060 0011411481

r:')914906'R,0:.4*.wm.  z,p*                                                                                                                                                                                   o  1  7;' 024 T 69'y.po : 0000.  :0000 1 1

r .24159*,400#b,k.PRst 1,·42 -I'.· 3128, >  . s 1,„ .45· „.4.,*9«2 · r.X ·.  7, ;st"'-• e·,·:     .6.-#4*'; 01 620",026 1 9 * f.5 00.'62453 '.003 1 23&269.0 13.00,12%0,312*2··titths·18.-,7.:)4..BATJ9441.ti,1.4. :e,0*i:«*·ge"055*:*·:,.5.*O,02,.»24203200'00°00   0°005·,
00 EPS 3 , 1148) .. 01022-02421 00 00056-001144
00   0           1      -

„ 01023 02422· 00 00000 00001
M              -

PRSC7  ' '     00        -0  '                         3 01024 u2423. 00 00000 00003
--- -*--

M.p>NEDO09%5#Rsgi-57}.·S'ZT265iB')-43 d 2'-·tfiE24 *9164* %2 54*11't'&*fer3.-10,625, 02424"T«00102455: 0250,·9ti 63*94:00,4.':,  'O   %44'.*. ,4*5'5 t'·fA:» 4/#  1' ''i  ':.:C-4·•i     L-  ;fv   i ., »·»·fp:'tr'-24.2301 026-·02425'» .0.6  .00000i 00005.i
  00 4 C 1-3 1 .'2-23-5 1 83„At215i.·---4·3333- £  Q  f6  ,  5 2&* ki  .lc</s01 027,02426'132i°0 -02456,0230 1 2
:                       00          0                            5                                                                                   · 01 0·'0 02427 00 00000 00005

00 PRS(14 21058) - 01031 02430 00 02457 02105

. 00 ._g :   .5 .'-'-- 01032 02431 ·00 Oe000 *WOOS



TABLE V-2B
(Plige , 1'0)

PRSC8 00 '  0           2                                         01033 02432 00 00000 '00002
02 PRSC 15 10781 01034 02433 02 02U60 00107 NOP
00    0           5                                          01035 02434 00 00000 00005
03 FILL 10148) 010,6 02435 03 30000 01014 NOP
8 20000000901 01057 02436 02 00000 00001

PRSC9 X53 RESULT 01040 02437 54 30656 74666
X53 S OF T 01041 02440 / 65 00513 10066
X53 HE CRT 01042 02441 33 30002 65434
X53 TICALT 01043 02442 66 34262 44634
X53 Ty ABJ 01044 02443 66 73002 42744
X53 USTMEN -01045 02444 67 65664 73050
X53   T 01046 02445 66 00000 00000

PRSC 10 XS3 DESIRE 01047 02446 27 30653 45430
x53 0 VALU 01030 02447 27 00702 44667
X53 E OF K 01031 02450 30 00513 10045
XS3 , KSUB 01052 02451 21 00456 56725
X53 0, I 01033 02452  ..00 03210 06200

PRSC 11 X53 TOLERA 01054  02453        .6/- 51463  05424
X53 NCE' 01035 02454 SO 26306 20000

'PR5(12  ,*53   Z
PR5(13 X53 K

01056 02455 74 00000 00000
01057 02456 45.00000 00000

PR5(14 XS3 OZ/OK 01000 U2457 27 74642 74500
PR5(15 XS3 IST ¥R 01061 02460 04 65660 00654

X53   Y 01002 02461 73 00000 00000
X53 2NO 'R 01003'02462 05 50270.06654
XS3 Y 01064 02463 73 00000 Ou000
X53 3RO TR 01005 02464 06 54270 06654
X53 Y 01066 02465 73 00000 00000

,)             PRSC 16 03 CRC02+9 10148) 01067 02466 03 00322 01014 NOP

11* PR7 MJ ,    .... - L+3 NUCLEAR CONSTANTS- 010/0 02467 45 00000 02472

G
MS      - L+1 OUTPuT ROUTINE. 01071 02a70 56 00000 02471
MJ. FILL 010/2 02471 45 00000 30000
TP/ - PRAC9 . Q CALLING. SEQUENCE- 010 /3 02472,  - 11 03701 31000
SP TAPE8 30 010/4 02473 31 00077 00036
QS A PR7Cl 01075 02474 53 32000 02747
QS  . PR7Ct PR2CS CALL PR7 010/6 02475 53 02747 01750
QS '    PR7Ct · PR7CS (RETURN) 01077  02476      - 53 02747 02764
GS PR7Ct PR7C7 Ott 00 02477 53 02747 02770

01101 02500 53 02747 0,1733QS -»··-  PR7(1  : ' PRZCT 4 ,

RPV 6 L+2 01102 02501 75 10006 02503
QS PR7Cl PR7016 01103 02502 53 02747 03053
.TP. . 9Rle7

,
.0 - - 01104 02503 11 0277b 31000

CALL PREDIT PRINT-PAGE TITLE. 01105 02504 3703743 03741
CALL  PRB                                                    01106 02505 37 03710 03706
TP'..' PRZC 1' ·     0   - 1• PRINT DII,K). 01,07 02506 - 11 01733 31000
CALL PRED;T 01110 02507 37 03743 03741
TP PR7C16      0                                          01111 02510 11 03053 31000
CALL_.PREDIT- 01112 02511 37 03743 05741
RPV 3 L+2 01113 02512 75· 10003 02514
.TP    VO PRCOM 01114 02513 11 05011 03040
TU - LCAPB PRCOM MATRIX LOC. 01115 02514 15 00211 05040
SP    I           15                                         01116 02515 31 00012 00017
TU A PRCOM+1 NO. ROWS. 01117 02516 15 32000 05041
SP    R           15                                         011ZO 02517 31 00014 00017
TU A pRCOM+2 NO• COLS. 01121 02520 15 32000 03042
RPB 2 L+2 01122 02521 75 30002 02523
TP 'PRlt/5 PRCOM+3 ROW HEADING. 01123 02522 11 01714 05043
RPB 2 L+2 01124 02523 75 30002 02525
TP PRIC16 PRCOM+5 COL. HEADING. 01125 02524 11 01720 05045
CALL PRA 01126 02525 37 03522 03520

i) .1 '.   i      t > M, :
i
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. 'TP-t. PR261.,ls·.r#OJ   r-..7'2BPRINT. TIT,K):f,4&  : ,--',3·-'tort 47, 02526 -.L- -1-1.-01733- 3 1 000
37 03743 03741

.CT;5.U  -     . 670.1,:.:,Igi :7'.".:. -„oiGi6$stiI iS.i«iI.Ili-,s. .fi'):'2.I  1 jj7   f:   ....   „   O,0,4  3,000
CALL PREDIT 01132 02531 37 03743 03741
TU LCAPI PRCOM . 01133 02532 15 00214 05040

, .TP*,  *PRICI 6+'..2. PRCOM+6 011J4 02533 11 01721 05046

·' CALL:'.'  PRA  '   J,>... .5...f.  s..,3.T.::-:1572r7 412697'U..7-3."3<-1-'5 .-'01  1 35-02534'  4 ·'37.03522 03520
:011·'6  02535'.t 'fL 1'1 01733 31000: lL:·. *RR#Z & 03- S-,-3,23.2,1#2325-p<elj.JSi 61--+..  4.&...::. 01157 02536 17,37.03743-03741 ,

TP ' PR7C 16+2  . Q 01140 02537 ' - '11 03055 ' 31.000

CALL PREDIT 01141 02540 37 03743 03741
TU LXI - . PRCOM MATRIX LOC. 01142 02541 15 00225 05040

&-TR77: PR 1660-O57ZPRCO +63·?:   4*5 r.2 4 . IA.': ·g,'  ,75.--=- 01,43  02542;Fn. 1 I  0172,- 05046

'73:513;t· tif i.'3 i3'.mls..1"' li: Sl ,X-25.' ; ; ; 8:=:.5.. N: :i:.:2::
TJ

. V2 -   PA709                                 01146-02545= --42 00013 02715
TP PR201       0            4• PRINT T(I.J.K)• : 01147 02546 11 01733 31000
CALL PREPIT 01130 02547 37 03743 03741

:S:t: 't*:F-Ii.t:r 9.1.K5*r  92,"':'1;;:  :77'tr  ::; :;:t«  .,RPV.9129132  2.J         J  T    /$2 6     . /  4ij/ j-j 1*01,33'025522.·' 75 10035 02554
TP    Vo          PRCOM.      · 01134-02553 11 05011 05040
TP    Vt      - PRCOM INIT• K.- 01115 02554 11 05012 05040
TU LCPTI PRCOM+1                   '            '   01136 02555 15 00217 03041

kt-B=:    Flif/j14€lit/st-u.<e 32,*#2""t•*e<<.4*'-'. : ·· <, . -.9,2..R  .    2.10  :-,011 37 '02556-:-   :75,30002 '02560  :
:T«.'2*%,C, 602   7   · PRCOM43 2 t'©sfy  :14<IN3rf.·'...:+36>&1 32 &.i··Ys'»01,00· 02557 '' -;.. 1 1 '.01720 05043
I spli)*115 ds"EQZbi.1 51-62,11difzj.4 #Y.44:61<.=... >....4 374 :*4&.::-4 5 A.2,0 1,0,-02500,·1-  3.1    000 12.000 17,

01 ST ul PRCOM+28 01102-02561 36'05005 05074
1 ·   SP    R            15 01103 02562 31 00014 00017
,/ TP A PRCOM+38 01104 02563 It 32000 03106

el        '3: 11-Ar-34#V i-2,933 riP COM+37'74%4-97/ ·-f:4444 47#V,·. 4=,":. 49'·. 1 01 1 65 -02564 -: 735 -05012 -03105
FOR70,Ile-Tfi:::.1';PRA(2 6..4..'·1: '.0-·A.w,13,#k<;»2,«St-1.t.S·d·S IPK.,i". 2$'.  Git, 01 ' 06 •02505  .1 .1, 03642 31000

£5*26,--,*kCALL:AIPREnt T r ilr, i:·,   ,Wi«,..,+» 7...i: .SP,*4V3:·t:,6-.r.Y. '  A ·A.1-,5714:25.01  1 97.A92566 ,0,f 37'03743   0374 1
1

- - .TP PR705       Q                                          011 /0 02567 11 02764 31000
CALL PREDIT PRINT K. 011/1 02570 37 03743 03741

fF*'0 C  k3...+-2, . EE*,G'Glir,1.-,T   r,.=..os., 4 # H, .c 9 8.5* 12*7-QQ&;re, ,t,  .,;,;"-,;, ,»«,0  0,56704t.«4-7 Te ;9PPR/C4  -12:'., --  PRCOM+5 23:..1:-.  -s 'e....k:<'»4':1>2., 'r'-·.  3·13 3'Titi, .;*-).» 401 174 .u2573:5:6,1 '. 02762' 05045Ii: :Jk-*'TR.4.JC PR7C4+192'Lf PRCOM+4 6. ·,6%  : .,y pt.-ti·:,f 614'.·:t,tf·,-4 6,$413 01 175   02574,- /ji t  ·04763   03049;
TP , PRCOM+38 PRCOM+2 01176-02575 11 05106'05042

,' TP Ul ' . PRCOM+21 01177 02576 11 05005 05065

-...-TIL,0.-V2 pRCOM+22                         ·           01200 02577 11 00013 05066
PR702 ZQ7' TU·44,0,194,  ( PUZPRCOM;23;    , Qf rl-  f-'L.7.3-©3 '3-22.301201-·92600 *ep:16-05005:05067. 
PR'393P.:·    TR'5-25 PRCOM+  lf# E A   ...cp  .  3 ':rt< 983.,TEST·,FOR'LAST'  •tii.-:: ,  C .:- 21. ro.  01202,02601"f' '21 1. 05065 32000
w   Z.JC.*LEJ ·iSA  PRCOM+28 S86 PR904,il.32.61(311Oll-lili JI.•.,L,i:».22 ·alC-5&01203   02*022= i. 43   05074   02620)

AT    UI       ' PACOM+21 NO• 61204-=02603 35 05005 '05065
- -3

TP FRCOM+23 A 01205 02604 11 05067 32000
'         EJ    UB PR704 -   IS LINE FIILL• 01206 02605 43 05010 02620

     CA'tl . 1: 3, f: /6Ob. f K j,7 --:f$73<47)Jf70,207,02606-  54'32000-00001'
, @:is: AT.239:3 43 ,URZf'f :'. ·.30: G7il,33*,f.,bi Ot- .'.: i,0121(  u241 -1,3       ,03.0201311 1.- .... --„.........

;        LQ   - A             21                       · -- 01212 02611 35 32000 00025

TV . A PR7038 01213 02612 16 32000 02615

PR703A Sli-""EILL
' 30     ·                                     01214 02613 31 30000 00036

9r:.'.X-: CALUL PRASE'S  &.5,42 , : 61 %7v:7553%1%7.'  b.-74:39vrlfm.I,61, 15'02611 3---·37.'03 21"0561 7,PR703ti: · t. TP 11·7  A. 2::. .*04 · ,    FILIZ**/f :·,r·*Al N2< 6994 ..,1»EX  :4 {,3: 51. 2<j. 20,216:026 1 5" 1'    1.1 '- 32000 30000.
4Sk,L ..7 RA -2:.* LeRCOM+23 nIUI :63Ca -*36>114:,2.'2·'f it,-2* + .  *4212<114-3 6.*:01217   026 1 62   .' 21' 05067, 03005 5

MJ                                                ·              01220 02617
-
45 00000 02601PR703

PR704 TP PRAC3  - · .Q· - 01221 02620 11 03643 31000

CALL PREDIT - 01222 02621 37 03743 03741
... -'-I. .-.

r -   - ...'Al



TABEE V-2B

(page 12)

LU PRCOM+23 A+21 PRINT COL• HEAD• 01223 02622 55-05067 32025
RA A Vl 01124 02623 21 32000 05012
TV A PRAC6 012LS 02624 16 32000 03646
TP PRAC4       Q                                            01226 02625 11 03644 31000
CALL PREOIT 01247 02626 37 03743 03741
Ip PRAC3       0                                            012,0 02627 11 03643 31000
CALL PREOIT 01231.02630 37 03743 0374r
TH VO PRCOM+24 01232 02631 11' 05011   05070

TV PR7024 PR70SA 01233 02632 16 03104 02656
TV PR7r25 9*7058           -                           01254 02633 16 03106 02647

PR705 TU PRCOM+1 L+3 PRINT ONE ROW 01235 02634 15 05041 02637
TP    V7 PRERS 01,36 02635 11 05016 05034
TV PR7C26 L+1                    '                   01237 02636 .16 03110 02637
TP FILL _

FILL 01240 02637 11 30000 30000
RA L-1 PHCOM+37 01241 02640 21 02637 05105
IJ PRERS L-2 01242 02641 41 05034 02637
LQ PRCOM+24 A+15 01243 02642 59 05070 32017
AT    vt          PH7(2+6

01,45 0264# 1 1   02747.  31000

01244 02643 35 05012 02756
Tp PR7Ct       Q
CALL PREDIT 01246 02645 37 03743 03741
TP PRCOM+22 A 01247 02646 11 05066 32000

PR705B EJ I FILL IS THIS LAST GRUUM• 01230 02647 43 00012 30000
AT    Vt PRCOM+22 NO. 01231 02650 35 05012 05066
RA PRCOM+1 PRCOM+2 01232 02651 21 05041 05042

SP PR7C 3+1 30 01253 02652 31 02760 00036
CALL PRASI 01234 02653 37 03621 03617
TP A PR7C 3+1 01255 02654 11 32000 02760
RA PRCOM+2 PRCOM+38 01226 02655 21 05042 05106

 1 PR705A MJ FILL 01237 02656    45 00000 30000
+ PR706 TP PRCOM+24    A -

01260 02557 11 05070 32000
F .

EJ    U7 L+3 IS LINE FULL. 01261 02660 43 05007 02663
4 AT    Ul PRCOM+24 NO. 01,02 02661 35 05005 05070

MJ PR/OR 01263 02662 45 00000 02634
TV PR7C24+1 PR70 SA YES• 01204 02663 15 03105 02656
TV PR7025+1 PR7058 01205 02664 16 03107 02647
SP PRCOM+38 3 0.1266 02665 31 05106 00003
AT PRCOM+1 PRCOM+25 01207 02*66 35 05041 05071
TP PRCOM+22 PRCOM+26 012/0 02667 11 05066 05072
TP PR7C3+1 PRCOM+27                                   012/1 02670 11 02760 05073

MJ PR709 01272 02671 45 00000 02634

PR707 TP PRCOM       A                                          012/3 02672 11 05040 32000

EJ R PR709 .
ExIT, LAST REGION. 01274 02873 43 00014 02715

AT    4 PRCOM SETUP FOR NEXT REGION. 01275 02674 35 05012 05040
ST    Vl           A                                            012/6 02675 36 05012 32000
SA LCPTI 15                                           01277 02876 :  32 00217 00017
TU A PRCOM+I 013UO 02677 15 32000 05041

SP PRCOM+4 30 01301 02700 31 05044 Ou036
CALL PRASI 01302 02701 37 03621 03617

TP A PRCOM+4 01303 02702 11 32000 05044
MJ PR701 01304 02703 45 00000 02565

PR708 Ip PRCOM+25 PRCOM+1 SETNP TO PRINT NEAT - 01305 02704 11 05071 05041
TP PRCOM+26 PRCOM+22 8 COLS. 01,06 02705 11 05072 05066

MP PRCOM+21 R 01,07 02706 71 05065 00014
TP A PRCOM+2

' 01310 02707 11 32000 05042
TP MRCOM+27 PR7C 3+1 01311 02710 11 05073 02760

SP PRCOM+20 30 01312 02711 31 05064 00036

CALL PRASI 01313 02712 37 03621 03617
TP A PRCOM+6 0131 u 02713 11 32000 03046

MJ 01315 02714 45 00000 02600
PR702                                    . 01316 02715 75 10003 02717PR709 .RPV 3 L•2 5• PRINT F(I,K)•

& I. 9.. 1: 2     1   2
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TP Vo p%COA .                                    - 01317 02716 11 05011 05040 -
TU LCAPF PRCOM MATRIX LOC. 01320 02717 15 00222 05040
SP .I 15                                           01321 02720 31 00012 00017
Tu A PRCOM+1 NO ROWS• 01322 02721 15 32000 05041
SP    R            15                                           013d, 02722 31 00014 00017
TU A pRCOM+2 No fOLS. 013,4 02723 15 32000 05042
RPB 2 .L+2 01,25 02724 75 30002 02726
TP PRICIS - PRCOM+3 ., ROW HEAD. 01326 02725 .11 01714 05043
RPB . 2 .. L+2 .. 9.-* 01327 02726 75 30002 02730
TP PRICI6 PRCOM+5 COL HEAD. 01350 02727  - 11 01720 05045
Tp PRZCI       9                                            01331 02730 11 01733 31000
CALL  PREDIT    _  .                      - -

01332 02731 37 03743 03741
TP PR7C 16+4 Q- 01353 02732

- 11 03057 31000
I "

CALL PREDIT 01334 02733 37 03743 03741
CALL  PRA  _ 01325 02734 37 03522 03520
TW PR2Ct       Q            6. PRINT SIGMAF(l,K). 01336 02735 11 01733 31000
CALL PREFi T 01337 02736 37 03743 03741
Tp PR7C 16+5 Q 01340 02737 11 03060 31000

CALL  PREDIT 01341 02740 37 03743 03741
TU LMKT PRCOM 01342 02741 15 00230 05040
TP PR 1816+1 PRCOM+6 01343 02742 .11 01721 05046

CALL PRA 01344 02743 37 03522 03520
Tp PR2CS       Q            TRANSMIT LAST LINES 01345 02744 11 01750 31000

CALL PREMT TO TAPE• 01346 02745 37 03743 03741
MJ PR7+2 EXIT. 01347 02746 45 00000 02471

PR7Cl PR7C2 '     1            CONSTANTS.FOR PR7 01320 02747 00 02750 00001

PR7C 2 .0 0  -0           3                                          01301 02750 00 00000 00003

cn 00 PR7C 3 2148) 01332 02751 00 02757 00214
1 00    0           5                                            01323 02752 00 00000 00005
F 00 PRACB       2                                            01334 02753 00 03700 00002
F ....„.-
cn 00+ -O 5                          ·                  01335 02754 ..  00 00000 00005

PRCOM+29' 1148) 01336 02755 00 05075 00114
00. O .

i 01317 02756 00 00000 00001

PR7C3 x53 TO GR 01300 02757 00 66510 03254

x53 9. 002 01361 02760 52 22000 30305

X53 P. 002 - .
01302 02761 52 22000 30305

PR7C4 X53 FROM                 --                                  01303 02762 00 31545 14700 -

*53 GP 001
01305 02764 00 02765 00001
01304 02763 32 52000 3u304.

PR7CS PR7C6      .1
PR7C6 00    0            1                                            01306 02765 00 00000 OU001

00 PRCOM+3 2148) 01367 02766 00 05043 00214
00    0     ·     5 013./0 02767 00 00()00 00005

PR7C7 PR708       1                                          013/1 02770 00 02771' 00001

PR7C8 8 100000000001 013/2 02771"- 10 00000 00001·

00 , PR7C9 46548) .
013/3 02772 00 02774 04654

00    0           5                                            01374 02775 00 00000 00005 '

PR7C9 X53 RESLILT 013/5 02774 54 30656 74666

XS3 S OF T 01376 02775 63 00513 lu066
013/7 02776 33 30005 06726X53 HE NUC

X53 LEAR C 01400 02777 46 30245 40026

XS3 ONSTAN. 5 Ola01 03000 51 50656 62451
X53 TS CAL 01402 03001 66 65002 62446

X53 CULATI 01403 03002 26 57462 46634

*53 ON Oluuu 03003 51 50000 00000

PR7Clo XS3 DIFFUS ·       · »        '                                 01 uOS 03004' - 27   34313   1 4765

XS3 ION €0 Olu06 03005 '34 51500 02651

X53 EFFTCI                                                    01407 03006 30 31313 02634

X53 ENTS, Ola 10 03007 30 50666 52100

XS3 OSUR I
01411 u3010 27 65672 5U034

XS) IK 01a12 03011 21 45000 00000
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....'. ---.-' r  .,-. -

0'413  03012    '    54  30475' 17024PR7Cll X53 REAOVA
XS3 L CROS 01 14 03013 46 00265 45165
X53   S SEST . 01415 03014, 65 00653 02666
X53 IONS, 01416 03015 34 51506 52100
X53 TSUR I 01417 03016 66 65672 50034
X53 IK 01 a20 03017 21 45000 00000

PR7C 12 X53 FISSIO 01421 03020 31 34656 53451
X53 N SPEC 01422 03021 50 00655 23026
X53 TRUMe 01423 03022 66 54674 72100
X53 ASUB I 01 u 24 03023 72 65872 50034
X53 01425 03024 00 00000 00000

PR7C 13 X53 TRANSF 01426 03025 66 54245 00531
*S3 ER COE 01 a27 03026 '   30 54002 65130
X53 FFICIE 01430 03027 31 31342 63430
XS3 NTS, T 01431.03030 ..  50 66652 10066
XS3 SUB i• ·01432 03031 65 67250 03421
X53 J,K 014-33-03032 3*4.   21450   00000

PR7C 14 X53 FISS/0 01434 03033 31 34656 53451
XS3 N NEUT 01405 03034 50 00503.00766
X53 RON PR 01436 03035 54 51500 05254
X53 ODUCTI 01437 03036- 51.27672.60634
*53 ON CRO 01440 03037 51 50002 65451
X53 SS SEC 01441 03040 65 65006 53026
X53 TION,                                                     01442 03041 66 34515 02100
X 53 FSUB I 01443 03042 31 65672 50034
XS3   IK                                                        01444 03043 21 45000 00000

PR78,5 X53 FISSIO 01445 03044 31 34656 53451.
XS3 N CROS 01446 03045 50 00265 45165

01 *53 5 SECT
,         xs3  ION. s

.

Ola30 03047 34 51502 10065
01447 03046 05 00653 0266b

F X53 IGMAFS 01451 03050   34 32472 43165
0) X53 US I,K 01452 03051 67-25003 42145

XS3 01453 03032 00 00000 OUOOO
PR7Cle PR 7 C 17      1                                          01 4 34 03053 00 03061 00001

PR/C18      1                                             01435 03054 00 03064 00001
YR7C19      1                                             Olu,6 03055 00 03067 00001

fR7C 20 1        · 01457 03056 00 03072 00001

PR7C21       1 0.1460'03057 00 03075 00001
YR7r. 22 01401 03000 00 03100 00001

PR7C 17 00    0            1                                             01402 03061 00 00000 00001
00 PR7C 10 1448) 01463 03062 00 03004 00144
00 0 .

·- 01465 03064 -  00 00000 00001
01404 03063 00 00000 00005

PR7C 18 00 0 1

00 PR7Clt 1448) 01406 03065 00 03012 00144
00 0 . 01067 03066 00 00000 00005

PR7C 19 00    0            1                                            014/0 03067 00 00000 00001

00 PR7C12 1368, 014/1 030/0 00 03020 00136

00    0           5                                          01472 03071 00 00000 00005
.. -1.

PR7C20 00 0 1 .014/3 03072 00 00000 000Ot

00 PR7C 13 14481 01474' 03073 '00 03025 00144

00 0 5- 01475 63074 00 00000 00005

PR/C21 00    0           1                                          01476 03075 00 00000 00001

00 PR7C 14 1668) 01 4 /7 03076 00 03033 00166

00    0            5                                            01500 03077 00 00000 00005

PR7C 22 00    0           1                                          01501 03100 00 00000 00001

00 PR7C 15 1528)
- 01502 03101 00 03044 00152

00    0           5                       -                  01503 03102 00 00000 00005

PR7CZ3 SP PRCOM+4 30 01504 03103 31 05044 00036

PR7C 24 00 0 PR706 01505 03104 00 00000 02657

00 0 01906 03105 00 00000 02639PR705

.
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PR7C25 oo o PR707 01517 03106 oo ouooo 02672
00 0 PR70A 01910 03107 00 00000 02704

PR7C26 PACOM+20 01511 03110 00 00000 03075
PRN MJ L+3 NEUTRON BALANCE OUTNUT 01512 03111 45 00000 03114

MS L+1 ROUTINE• 01513 03112 58 00000 03113
MJ FILL 01914 03113 45 00000 30000
TP PRAC9       0            CALLYNG SEQUENCE- 01515 03114 ir 03701 31000
Sp TAPE8 30 01516 03115 31 00077 00036
QS A PR2Cl CALL PRe 01417 03116 53 32000 01733
QS PR2Cl (RETURN) 01520 03117 53 01733 01750PR2CS

01 21 03120 75 10002 03122RHV 2 L+2
QS PR2Ct

01523 03122 11 03263 31000
PRBC; 019Z2 03121 53 01733 03263

TP PRarl        Q            PRINT PAGE TITLE•
CALL PREOET 01524 03123 37 03743 03741
CALL YRB 01525 03124 37 03710 03706
TH    I           A            SETUP FLUX MATRIX 01526 03125 11 00012 32000
AT    V2          A            FOR PRINTING. 015t7 03126 35 05013 32000
MP    A           R INITIAL. 015)0 03127 71 32000 Ouola
AT    LPHKI       A                                      '     015,1 03130 35 00200 32000
TV A PRBOB 01552 03131 16 32000 03174
LQ w A+15 01523 03132 55 31000 32017
AT I PHCOM+4 01534 03133 35 00012 05044
ST    Ul PRCOM 01525 03,34 36 05005 03040
TN V778        9                                            01935 03135 13 05027 31000
LO u 30             -                             015->7 03136 55 31000 Ou036
QT LPHKI       A                                            01540 03137 51 00200 32000
ST PRCOM       A                                            01541 03140 36 05040 32000

cn TU A PRBOA+I 01542 03141 15 32000 03163

»A Tv A PR804+1 01543 03142 16 32000 03163
F TP PRCOM PRCON+6 01544 03,43 11 05040 03046
-3 SP 1 15                                           01545 03144 31 00012 OU017

TP A PRCOM 01546 03145 11 32000 03040
AT    Vl          PRCOM+5 01547 03146 35 05012 05045
AT 8273        4                                            01500 03147 35 05032 32000
TU A PR8OA 0151! 03150 15 32000 03162
TP    I            4                                            01532 03151 11 00012 32000
ST    Vt          PRCOM+1 01533 03152 36 05012 05041
TP K PRCOM+2 015 34 03153 11 00014 05042
TP    R            A                                            01535 03154 11 00014 32000
ST    vl PRCOM+8 01936 03155 36 05012 05050
AT    VZ PRCOM+7 01537 03156 35 05013 0304/
IJ PRCOM+2 L+2 01500 03157 41 05042 03161
MJ PRBOAA· 01561 03160    45 00000 03164
RA PRBOA+1 PKCOM+4 REMOVE FICTICIOUS 01502 03161 21 03163 05044

PRHOA RPB FILL L-3 ELEMENTS• 01563 03162 75 60000 03157
TP FILL FILL 01504 03163 11 30000 30000

PR80AA TP R PRCOM+2 MOVE FLUXES FOR ONE 01505 03164 11 00014 03042
MP PRCOM PRCOM+7 GRO!,P. 01506 03165 71 05040 03047
AT LPHMI       4                                          01.07 03166 35 00200 32000
ST    91          4                                          015/0 03167 36 05005 32000
TU A PRSOB 015/1 031/0 IS 32000 0317U
IJ PRCOM+2 L+2 TEST FOR LAST REGION• 015/2 03l/1 41 05042 03173
MJ L+4 01573 03172 45 00000 03176
RS PR808 PRCOM+5 01./4 03173 23 03174 03045

PRPOB TP FILL FILL 71575 03174 11 30000 30000
MJ L-4 01576 03175 45 00000 03171
IJ PRCOM+1 L+2 TEST FOR LAST GMOUP. 015/7 03176 41 05041 03200
MJ pk80C+2 01400 03177 45 00000 03216
RS PRCOM+9 Ul MOVE MATRIX BACK TO 01*01 03200 23 05045 05005
RS PRCOM+6 UIVI MAKE ROOM FOR NEXT 01402 03201 23 05046 05033
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, R S 'N;'I  PRC O M '  ' -  t- * 'U i 2 -   -' j' ·r j  t eiGHO'JP .........SY -: :.,3-tz .,» :.»%'..  t :...» .»L O 1 %0 31 0'3'2 02  7 1   2 3 - 05040 Zo :SUOS '
r'AT ·,,2 82733::·'*-   .A ' - -    r. I, *.1. .4  01604 03203  . 35 05032 32000
'LTU .1..€'A..     .'.2-.'.i ..PRSOC·-12..i:'.RES·&.,22$:. 35.:.15,·.'Jit·f-ki. 2·.-·'..44-1 9 01605 '03204.-  ,      15   32000  03214
TN V778        0                                            01606 03205 13 05027 31000
LQ Q 30                                           01507 03206 55 31000 00036
QS -  LPHKI.. ;--4. PR80(+1 01610 03207 53 00200 03215
TP7    'PRCOM+8 A ,-..PRCOM+2   f''I J-'-22 " '5»;, -4:,· 't· - ·-2':.S ' - -r .=·..01611· 03210   ..'111  05050 05042
14"':. PRCOM+2. ':.'  ·L+2 -"-i .':.   -'  ·:, "'",™ '     :.,:-   ."· .'.'   '   ........'.01 6 12 0321 1 '41 05042 03213
MJ :A'-··4,-.....1.' . PRBOAA'. ·    t.   Y'22»,C'·,+ ·'-:·07t·.-22*.' -».r; i :.I   ·.3. 01613 03212  -    '45  00000,03164
RA YRBOC+1 PRCOM+6                                      01614 63213 21 03215 05046

PRBOC RPB FILL - L-3 01615 03214 75  60000 ·03211

,TP...:ZILL .r  .,.Fill                                - 01616 03215 11 30000 30000
SR .   ; 8.. .........,     15 ....... 1,1-3.'F:F:.r'"..,i."".:.3 ",0»'Z\<-  ·''-     '.' '  '·01hl'7 03216 '",·*'·JI- 0001·4' 00017·:
TP   ' A ....:  ;,   ..PRCOM+2,    . SETUPL TO. PRINT TME  14 01620 03217 f   '·.11 32000,05042\
LA  '.7. ' A .• r .'-4 -,... 1-  ..:' .. · · ,  i_·2.4.. . ''+*'L,    _     ' ... 01621 03220 . -< 54 32000 00001
AT LPHKI PRCOM+28 NEUTRON BALANCE 01422 03221 35 00200·05074
SP    1            15 QUANTITIES. 01623 03222 31 00012 00017
TU.-. A, . PR8(9_ ..... ..,p-..:p- --  *- --- -

0152u 03223 15 32000 03467

  ';..,  Ift;'3 1'. i.Ul.8 16"T "1.   ' ;   1- '",-1 :Y.:       -:1    -..;      "'-..   .0:t::.t:::; ." ...f::;:t; :, ;t;:  
TU -·. PRBCI.1-··.,1. ·24·3;t <-.., ,.:X.'-1- · ...,

, 01627 03226 .15- 32000 03475:., -   a     1.: r....

TP VO
-

PRCOM 01630 03227 11 05011 05040
TP PR 1<16 PRCOM+5 016,1 03230 11 01720 05045

Te'.7. c
R8£13 -_ PRCOM+29 01&12 03231 11 03516·05075

PR8O1 IJ„ --*' t:RCOM+29..'  1 :L*4,'·, ,5.2: .'.ARE; ALL-RESULTS  PRINTER .  4:
01623 03232 41 05075 03236'

-          1 11·«  i it»...tli«- 4.. .i'.Li $4  - , .I: ,/.,Ac--4"  t,-5.„:,Li:...,           -  1: :  j  f:. ,  :      ;:i. 1 ttt
cn MJ PR8+2 01#36 03235 45 00000 03113

TP PR201       0 SPACE• 01537 03236 11 01733 31000
»i CALL _PREDIT  . * .-- 01640 03237 37 ·03743 03741

SN:24PRCOM*29 9;3. 18?lf,f7:#5 1:97.7.33..14»77241<37Z- ·.,;   f 01 64,. 03240 -· "'33 06075 O0022
AT-'8:    PR8(:7, 'f·j,·1:.f :PR,8C444.1    4'4   .,  ....1"f ..2  ..Y:€,2,-,f  2.1.:) ··  t':'   „01642  03241   - .-35 03463 03271
TP.«r: PRer.2t:..t:. e.  ·:'04.t,A.E.•23'.*. 5-.,". ·.f '-- «. 4  '. .<:...':..12.:.    ··- 1'.·:- 01 643 0324.2 11 03264.31000
CALL PREOIT PRINT HEADINd. 01644 03243 37 03743 03741
SP , ,PRCOM+29    15                                           01 A45 03244 31 05075 00017

01646 03245 35 03517 03246
, ; 'i,-,'K(8  4 .· TIfT" f' ·57%'-5,  i  zjjF T'..S 26-7'.t -*.  1; 10,6 7- 0,246 -,

11 30000 .32000

.TOA..'I'.A"l,»21,·91:Jr. Li* i,hi..1.   .47r...:.'.'......titrt.-  -· , :..S ,  .S.   ·: ,1  r   ; . i 01630  03247     ' 15 32000 03250
TO::su: FILL:ii€.1 ,je.Al,MKCOM·,31. ii2,22MATRIX:LOCATION.t·f, 4-, -.f  t,1   01631.03250 - 15 30000 05040
LA    A           15                                         01632 03251 54 32000 00017
TU A L+1                        '-          01653 03252 15 32000 03253

NO ROWS 01634 03253 11 30000 03041

'ikr.-:*5.?43:'r,I-11.':6=I :.<,*L,M, ,1:.-31:ti:ThZ*743 '-.Pk':tt. ...........4., 01605 03254 21 32000 05005
',TO·s,".-,A: ,)-'::.;:lf.....i:i.-·L+2.0='©·   -4 1--': f ..,7....,·''U. '.I.*  ........ ..'.      . 01626 03255      15 32000 02257

't:s::  :iA'».:,5,1:    M  ,»t'  4<    -""w" w  2 ' , j(-'3.'. .'91·'  i -·,-016p7 032»6 75· 30002 03260
01600 03257 '11 30000 05043

TP PRIC16+1 PRCOM+6 COL. HEADING• 01661 03260 11 01721 05046

r.r-/:i.-/I., C 4LL ,-.PyRA..,-, :*r  PRINT. 01602 03261 37 03522 03520
U'o t _·,J MJ S «'·:r. :,:I' ».·,·'..... 266/R.PZTej3·T·;  i.·58-7-7.':E-Trr ...7.  "' 01603 03262 .45 00000 03232

FRec f  »::  ».::5'r PRAC31; F#.,.. 2'51'if,'41.*9  9-6. -»i''EONiTA'Nihift....;   k ..... .... 01664 03263 .00 03265 Ouool
PA8(2" · ':12 43 'PfiBC4*·4<.. 1: 93.129..5634.3,·s «:250' .A'.··'··3 ;1·.r.. .,··  2:c  '.       01"05 03264 00 03270.00001
PR8(3 8 100000000001'  .· .                            01607 03266 00 03273 04555

01606 03265 to 00000 00001

00 YR8CS 45558)
00    :  0  .  --;          5                                  '        ·                                         01 4/0 03267 00 00000 00005

'F,RE;84 1.1- 00;  ·  0- '    IJ-ig ;.T 1,f;7   ·'.trl'3tl'f.' ;5  -35.=C-„..„.'t.    ..,    ..   .2  .  016,1   032/0 ,·.00 00000 00001
12,¢;7.. '. 00 9.-"FILL·h'>'"4/•'f. 16081• <.-1.-/:trS.-4-,4·  _,·  .a·'-6,; 1,  -4   .  ... --   - 01672 032'71     .00 '30000 00160
:. 4....« . '3 00.„:--0 4:wie<47-5.:*.-••..2..   -  :    " -.1*,·.....r.-: . '  .... 016/3 03272·.00 00000 00005'-    ,......
pRBCS X53 RESULT 01674 03273 54 30656 74666

X53 S OF T ./ 01675 03274 05 00513 1006h
X53 HE NEU 01676 03275 33 30005 03067
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01677 03276 -·-  66  54515'00025
,  Z      :-'TRLOA CBE      ., -  i ".   '  ··    1   '-",-T  '.1,  i    '   4,",. 3..       ..  ;; .:.,     ..

.

01700 03277 24 46245,02630
X53,-_r IN  EA: ..C-<....,.2..r·-- t,:.:;92£ f h.23-,-I'.-2.5.--:.   ...    ·:·.   .. '-   01701 03300 '00 34500 03024
X53 CH REG 01702 03301 26 33005 43032

*53 ION 01703 03302 34 51500 00000
PRBC6 X53  -  TOTAL .....-    V. c-.: 4.-·

01704 03303 66 51662 44600
X53 NEUTRO-,'*1  - ' ' ™    • + '     *-'rv' .r':,7:t ' .:I· ,-(t'i .    '.  - - -  01705 03304 -3,50 30676 65451,

X53  -N FLUX  '3  .. r.   :
"p         * : 01706 03305. -SO 00314· 66772

X53  '3.  .PER ".    31  11& , -.--    i.  : 24*'Sti..<,"*  -4 ---:t:IE3 is 'd..z,-13 ·' ''.t.f   '1. &&   0'707  03306:r'.:  00   00523.05400
x53 UNIT E 0171003307 67 50346 60030
X53 NERGY                                 ·                01711 03310 50 30543 2/300
X53 01712 03311 00 00000 00000

'·XS3 '    ' --'.7-",-    2».r.17.7"'.7 ,, />3-11,/  Tf  ; -t'IE=7,t   01713-03312 t'-00 00000 00000'27 30325 42427

           ET   °».·71'..t....:   »,·.i4'.: :.   "' "'. -,1,1 '„A , fic.,  '_   ·.     £.      1    t; 1  24 66345 15000
X53 TO LOW 01716 03315 66 51004'65171"

-

X53 ER ENE                                                 01717 03316 30 54003 03030
X53 RGY GR 01720 03317 54 32730 03254

.::331.-  :,9.,   '2.... t-3·' n--r- Q.AM.T . -:.:I , : ,115=-".  4,f.:: j.  . ., :;; ;. t: : ;i f t:'  : ::t ::;:  : 
X53  '  ...  5·  'L:-S-i.:„ ;.€:;....: ..:,.212,;c2.1. El'-Ii .1: Pi-0.-1.-.'2.- --j 6:fi 01723'.03322 :z/00. 00000 00000
*53 SCATTE 01724 63323 65 26246 66630

XS3 RING F 01725 03324 54 34503 20031
X53 01726 03325 54 51470 03334

,*53> '-  HER H:' 2.7. .... 7-::.75.1,s'T r.--373- .O71ZT.'  r,r.  . FT..: i  i·.. " .":9   0,72.7   03326' ·71"32 -33305 ·' ill,030
'XS3 :  .NERGY. i  .' 'p·.........7.-   :..8.'- :"'·'· , -i' :   ,'. D-  ..ti 't'. 4.1...14 ©7 .. . 0,7,0  03327    · .50. 30543 27300,

Cn                                   X53. ' 3 GROUPS.2'.  .".  '.6 1.S,»1.*.,212rl«L.a.-,.,f .LT'l'.2,),%:c:·...2,  9.-  -.:': 01 7.'1  403330 2-:   32   54516,7P265
1 *53 01752 03331 00 00000 OU000
,/
F X53                                                             01733 03332 00 00000 00000

0                       ::-f,- E:Z:-i,#, Gip=i;, f --K.WF  *   .  7  4 :,  . .t»iliE· 11iiE 33·,E Eii;i ;Ei    X53 ';CE   DUE-0 'r .4. -* - · ' r.*e-    , 1, ...•• b."*$..
X536&'.TO    F I  t*.  Erk-tt. . · ''Al  I ''i.   2; 'i• : 4'2*24 14 1-f' · ' 6. :   ' /' 1 6    0 1 75j.03336-6    00:-66510   03 1 3 9 1
X53  ' SSION 01740 03337 65' 65345   15000

X53 - 01741 03340 00 00000 00000

*53                                                             01742 03341 00 00000 00000
....... 1,- A. 1  .8. 4 1- -.,71.-,-,-1...i.,--'....0..:.:.1..  :   .:T'f--SA#11-.%.01743,'03342-7:-00'00000 -00000...„ n.

'XS3' i-·2-- ' .*t.'994 -f. * .'..,···, i'·»N'N'· 2:33.'.  . 14 0 $&r.4r&Fb   0,744  03343'.3"f 50  30676·'65451   13£'. - N: R ,  ' 12'1'23 "I'* J . :  2. 'jr f iL, ,9 Ss":1·,iEAl= 03»5. «3343 2,2..50:90543,04751
XS3 VAL DU                          ..·   01746 03345 70-2446002767
X53 E TO A 01747 03346 30 00665 10024

XS3,-BSORElT..e
01750 03347 25 65515 45266

*53 *AI ON,+3 (:..-V -P < r.3*41*,4'  vAP,;.SiF: »**2* 4-#-1.,---r...Fie:,G= #Pro, 75 12.03350 -·*'34 151 500.Ou000

:*53...»..«f,tit,'»if:':.r'-'  r. ..'·" 9:':e....r'Mit*25 '. : .eRS.1= 1:;% -S R;1.itituu"00 00 00  000000  : X 53 g.,·it.; -«  :........i»>5   Pm. 14.». ,kk-#'„2 W. Fi: 3'61.,Cti,47.f *A.eald...:'.6,3:L £ z.....
XS3 NEUTRO 01754 03353 50 '30676-65451

X53 N REMO                                                 01735 03354 50 00543 04751

,*53-VAL 04 -- ,  . . .' 01736 03355 70 24460 02767

. X 53,   .* E   .TO f P.1 -4·t, 2  ' '  1' '< 94-i>."t·/>-'2% 4 144 44 ·'·*- 52. *,161„. ':.e:. 7, t 447:70,7 57 ' 0 33567 "'•4'30 • 00565-, u052
!XS3:<4ERPEND -' ·::,.,&: 6 # .,A ,2,5  1,  6.4, - - - .' 1,'*r.3," .+ 42 ;-Qj '  -1·;-:,' :,  26'2 '  '   7.  3 ;: ,i.'p.'   5  64: :.:3: I
1XS308:.ICULAR.1 idl1/·21-*-Lwi#6:':1.51.61tur,4.*,93..25<,if·. h.1.- -_ ,·..X53 01762 033617 1-00 46302'44524LEAKA
X53 'G E   ' '                          -                     01703 03362 32 30000 00000

X53 LEAKAG 01704 03363 4e 30244 52432

'*53 «'E'2ACRO.9TPT/fr31 Vl,Y'   245f1r'45-04-19   9&f"I 7  01765'03364' r)0-00242- 6545 11
X53 :· _  SS:THE» ·'; ,93,29.9, :-,:·.· 64 ,I»/if,3'  ",123'tlt°-3'·»·'     · ·   5' %01766   03365R    b 65 65006 63330
i,(53:9, REG i 0:.·4*ai:36,%-34:26 1..-p.&1'.' ifi .r.  ,-12    ,  -31'· 1-ii.i' ·01767.  03366 1 ". ;Ob• 54303 ' 23451'
XS3 01770 03367 -50'00516 70630N OUPE
X53 H BOUN 017/1 03370 54 00255 16750

X53 OARY 01772 03371 27 24547 30000
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-'XS3 .701-773-0337211' 00:00000-,00000
X53  · · LEAKAG 017/4 03373   '46 30244 52432·
X53 -- E ACRO ,017/5'03374:'.  30 .00242 65451:
X53 SS THE 017/6 03375 65 65006 63330
X53 REGIO 017/7 03376 00 54303 23451

-*53  .,N INNE 02000 03377 50 00345 05030
R BOUN

,02002 03401 . 27.24547 3u000
,-XS3 :'02001.,03400m:. 54 00255 '16750 ·
X53 OARY,

1 X53 ."· „- ..
'
02003 034022-»:00 00000 00000  -

XS3 TOTAL 02004 03403 66 51662 44600
X53 REMOVA 02005 03404 54 30475 17024
*53..,L.,-ABS 02006 03405 46 00022 42565
*53 ORPTIO -02007 03406»751'.54526 63451
XS3 N.·SGA '02010'03407,-: .SO 21006 52624

/·XSJ :.'.TTERiN 020 1 1-4134 10,1 3:,66 66305,63450-
X53 G, LEA 02012 03411 32 2"1004 63024
X53 KAGE 02013 03412 45 24323 00000
*53 .r TOTAL . 02014 03413 66 51662 44600

'XS3*: :SOURGE 02015:034142-1-'65 51675 42630
:*S3 f:*-SCAT 02016 '03415 *, '··uo 02652'62466
i X53.: 2.TERING 020 1 72' 03  1 63..%98:30543 445032
X53 IN, F 02020 03417 00 34502 10031
X53 . ISSION 02021 03420 34 65653 45150

02022 03421 00 00000 00000
*53 .e..2.-n..ZE-                                                                                                          602003 f.03422257900'00000'*00000
X53»,FISSiO ,0202«·034234'«"'31- 34656/53451,-......
X53 1#N.NEUT 10202503424. S.,50.00503106766
X53 RON PR                                                 02026 03425 54 51500 05254

crl " 02027 03426 51 27672 66634
1

X53' ODUCTI
»i X53:-.ON,FRO 020j0 03027 51 50003 15451
N *535"L AM'EA€H i 02031&03430 37-'1 47,200302 7426330

X53't ti'GROUP 5 020,2 '03431- '-600 32545'716752
X53f:#.--. :•'a: 502023503432 4,<Oq-00000100000
X53 TOTAL 02034 '03433    ., 66 51662 4460O
X53 FISSIO 02005'03434 31 34656 53451

X53,r. N.NEUT 02036 03435 50 00503 06766

X53*RON55O  02037>034363i-9 54351500206551 1
*5351.URCE3

50204, 403440".2,4.00*.00000:.'00000
U 020 0 303437:,ii Z 67.542631 0000«

*53 5,*-32 ·.Yit 2 ..

*53 02042.03a41, 00 00000 00000
X53        ·-                                  ,,02043 03442 00.·OOQOO.-00000

,XS3 ..„--TOTAL .02044 03443 66 51662 44600

 53 M'"REMOVA 7.02045 0394-4Ar'54',30475'4 024
X53 5,4 :l:,OUE: 1·02046;03445,8.:a 46.00276 73000
X531.Of TOZLEA &020474 034462«, 66 951004763024
X53 KAGE .

·02066-03447 45- 24323-00000
X53 r

, 0200 1   03450    ·  - 00 00000 00000

X„ r..,1=9'..",r 02032 03451 00 00000 00000
XS3 -.*:t:. :·t'f . '026:>3503452' 'foo:00000 000002
*532' '' ERROR', ..02024 ·03453t,<13* 30 -54545.;115400t
X5332't;IN iTHE . 02025 .03451: «Cil.'50006163330i
X53 .NEUTR 02056 03455 - 00 50306 76654' .
XS3 ON BAL 02037 03456 51 50002 52446
X53 ANCE                                                  .02000 03457 24 50263·00000
IXS3 ' 0266'i'03460' 3700.000001000009
X53  02002  y3461 :77:.  00 -00000<00000
X53 :02003.)03462*@'00400000100000.

PR8(7. ,00 PRBC6+104. 21608) -                                       02064 03463 00 03453 00160
PRBCB.     :  8 1 5  2.   1 ... . t-:r.- r . 202005 03464 00 00001/00000

x53 , 02066·03ubs' 00 00000 00000.

.
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X53 02007 03466 00 00000 00000
PRIC9 00 FILL        0                                            020/0 03467 00 30000 00000

AS3 GROUP        ' 020/1 03470 00 32545 16752
*S3 001 020/2 u3471 00 00000 30304

PRBC 10   00    FILL        0                                          020/3 03472 00 30000 00000
AS3 GROUP - 02074 03473 00 32545 16752
X53 001 020/5 03474 00 00000 30304

PRe.Cll   00 FILL 0 020/6 u3475 00 30000 00000
X53 GROUP 020/7 03476 00 32545 16752
x53 002 02100 03477 00 00000 30305

PRBC 12 00 LNKE 02101 03500 00 00277 03464PRBCB
02102 03501 00 00302 0346400 LNKL PRBCA

00 LKPFE PRBCB 02103 03502   -   00  00236  03464
00 LNFP PRacq                       -               02104 03503 00 00263 03467
00 LNPKI PR8C9..          - ' - ' 02105 03504 00 00274 03467
00 LNRKI PRBCO 02106 03505 00 00271 03467
00 LLKTB PR8C9 02107 03506 00 00244 03467
00 LLKIA PR8C 9 02110 03507 00 00241 03467
00 LNLP -     ''    PRBCO  '   '"  -  r 1  --7   -   -  ' .   .              . 02111 03510 00 00252 03467
00 , LNCKI PR8C9 02112 03511 00 00206 03467
00 -    . 6NFICi_., ...   'PRecq   ·   - -4   ,-  -»....... -1.   .I.t-          A 02113 03512 00 00247 03467
00 LNSKI PRBell 02114 03513 00 00255 03475
00 LNOKI PRBCIO 02115 035/4 00 00260 03472
00 PRCOM+28 PNBCO 02116 03515 00 05074 03467

PRBC)3  '     8  4·       16 ... P.   I. .  02117 03516 00 -OU000 .00016
PRPC 14 TP +RBC:2   .A                                      02120 03517 - 11 03500 32000
PRA MJ:. „- .  --4:, .._   -  .,.   L+3.  . . . .   · , „ PRINT TWO-DIMENSIONAL - 02121 03520 45"00000 03523' - ...'- 02122 03521 56 00000 03522MS L+1 MATRIX.

cn MJ FILL 02123 03522 45 00000 30000

6        . --            ,-  :.-,   , : 1:90': 3 i.       - :"COA•272- .'.  "- -'·'- I. 1.-- „.7.- - ."-1.- 02145 03524 36 05005 05073.
02124 03523 11 05042 32000

F          -    ·           TP    '    PRAC9  f...       -0                     :      -        - " 02126 03525 , 1.1 03701 31000
:.  :'   ...   Se.1·.t.TAPES-'_'1· 30.-, (·„·*...'- _·. _.     .'._i't·i::.:__./..'1 '   ..i, .  _02,t7  03526.   ' 3 '00077 00036

05 A PRAC 2 021 10' 03527 S3 32000 63642
RPV 3 L+2 021'1 03530 75 10003 03532

QS  - PRACZ   ,   PRACr 02tj2 03531 53 03642 03643

" .    .,-'.·  RRV:·   14·,·' : 1.'       L+2   ;" "·-'. CALL' AS FOCLOWS-F,-'  - '  ,    ' '021 23 03532  '- 75 10016-03534
:        TP -™--  PRCOM+5 -    · PNCOM+7 021,4 03533 11.-05045 05047

.PRAOI  r .TP':...,Ut--. ·1 4  . PRCOM+25_2 -'Z .LOC -i*-   OP-. U'- ..+V .,1.2 .1 .021'5 03534  -- 11.05005 05071
TP    U7          PRCOM+24                                   02156 03535 11 05007 05070'
TP PRCOM PRCOM+26      L       CALL PRA 02157 03536 11 05040 05072

PRA02 TP PRCOM+27 . ,A L+1 (RETURN) 02140 03537 11 05073 32000
ZJ .2 L+1. ... PRA03 -  .' -7 - --  :- - -- -1.'  - -''31 02,41 03540 '-47·03541 03560
TP:: -  PRCOM+24      ,· A   .           ·t    '  PHCOM'.   ' 0000MMMMUOOO 02142  03541.. 1 1 05070 32000

.,;.  _,·-_.  ZJ...  ...6+1.-1....  4, PICA03   -2.,- -PRCOM+1'  OONROWSOUOOO 02/43 03542 - - 47 03543 03560
SN    A           1 PRCOM+2 OONCOLS00000 02144 03543 33  32000  0000 1-

AT PRACI PKERS pl•[COM+3 (XS3-INITIAL 02145 03544 35 03641 05034
AT U2 PRERS+1 PRCOM+4 ROW HEADING) 02146 03545 35 05006 05035

.' I  e-     '.*.. ... LO' -' PRERS+i"' :   21. .   -··'-"3''PRCOM+5 -.'(XS3-INITIAL- -  '   ' 02,47 03546  ' 55 05035 00025
. '   ,.Tu. - PRERS

-

L+2  -·.     '   ', PRCOM+6 COLUMN   HtAD )
- 02130 03547 IS 05034 03551

02131 03550 16 05035 03553
; - -  TV  . -.  PRERS+1 .-

SP FILL 30 MMMAMz MATRIX LOCATION. 62122-03551 31 30000 00036
CALL YRASI NRC).VS I NO. ROWS. 021,3 03552 -  37 03621 03617
TP A FILL NCOLS: NO. COLUMNS 02134 03553 11 32000 30000

'   4''RS :  TPRCOM+27-:-US'- Y·"··'t' '   " "'·'/' .'='-1- --''   --" "   7" 3-021.55 03554 ·  ·I 23  05073- 05005
02136 03555 23 05070 05005RS PRCOM+24 Ul-         ··

RA PRCOM+25'i·.ut .            .. .    _'.,li,'- '..'.S. ·.  '· ' 02127 03556 21 05071 05005
MJ PRA02 02100 03557 45 00000 03537

PRA03 TP BRACZ       Q            SKIP TWO LINES. 02161 03560 11 03642 31000
CALL PREDIT 02102 03561 37 03743 03741

- . . ·
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LU FRCOM+25 A+21 -·-SET  EOLOMN-COUNT•-  -
-

-62103 - 03562'    55- 05071 32025. '
AT Vt PRAC6 02164 03563 35 05012 03646
SS V2 30 02165 03564 34 05013 00036
AT    Vt PRAC7+6 02106 03565 35 05012 03677
TP FRAC*       0                                            02147 03566 11 03644 31000
CALL  PREDIT PRINT COL. HEADINGS• 021/0 03567 37 03743 03741
TP PRAC 3 Q    t 021 /1 03670 11 03643 31000
CALL PREDIT SKIP ONE 'LINE. 02172 03571 37 03743 03741
TH PRCOM+1 PRCOM+23 021 /3 03572.  .. 11 05041 05067
RPS 2 L+2 021/4 63573 75 30002 03575
TP PRCOM+3 PHCOM+21 021/5 03574 11 05043 05065

PRA04 TU PRCOM+26 - PRAC7+5 02176 03575 15 05072 03676
TP PRACS      Q     ·   --PRINT ONE ROW. 021/7 03576    11 03645 31000
CALL PREDIT 02200 03577  . .3 7 03743 03741 ·...-RS ' pRCOM+23   Ul ....   ... .

-  .     .- 02201 03600      '  23.05067  05005
ZJ L+1 PRA05 JUMP IF LAST Row. 02202 03Eol 47 03602 03607
SP PRCOM+22 30 INDEX ROW HEADING. 022u 3 03602 31 05066 00036
CALL PRA51 02pu4 03603 37 03621 03617 ·

i,
· TP A PRCOM+22 02205 03604 11 32000 05066

RA YRCOM+26· PRCOM+2 02206 03605 21 05072 05042
MJ .. PRA04.'-·  : S        J     .     J-   -   . .. 02207 03606 -  45.60000  03575

PRA05 TP NRCOM+27 4 02210 03607 11  05073 32000

ZJ L+1 PRA+2 EXIT. 02211 03610 . 47 03611 03522

* ... - ST    Ul PRCOM+27 02212 03611 36 05005 05073

RA   .· · PRC64  '-·   =PRCOM+25  ..'     -    '-    .   -' 5   ,1  - -      -   3         02213  03612  - 21· 05040 03071
-

SP . . PRCOM+20 30 02214 03613 31 05064 00036
.·    t.  CALL    PRAS I 02215 03614  -37 03621'03617

cn TP    A PRCOM+6 02216 03615 11 32000 05046
1 MJ 02217 03616 45 00000 03534PRAOI

ti;       PRAS I MJ  ...r  e-'.·• L+3 -.. SUBROUTINE FOR INDEXING 02,20 03617 45 00000 03622

m   ':     . ' MS,'' . '' .      . L*1 ,-  IN XS-3 FORMAT. ·.4  .-
.- 02,21 03£20  . . 56 00000 03621

MJ : .    02222 03621 45 00000 3UOOO

....· .- TV  -  .F R AC 1 2: . '-- -11.. P R A S 1 1 +5 .1 ' 1 = .- .  . -a. :  - · .. .. _' „' . • . -- ' 1 -  02 2 2 3 03622 : _

·16 03704 03631

TP    V2 PRERS 02224 u3A23 11 05013 05034
PRAS 11 LT PKERS+1 02245 03624 22 00000 05035

. ES    - PARACio '7" -6,A  237 lf.. l.-  ''w-:'7::'- --'-7-. ·'  -'- .             :    . j;        
.AT   . PRACI.1 PRERS+2 . 1  . '      ..1, .1 ..·   -   .. :3 022,0 03627 35 03703 05036
SP-1.- YRERS+1·......36··-.1.-     .. 02,Al 03630 31 05035 00044
SA PRERS+2 FILL 02 pJ2 03531 32 05036 30000
MJ PMAS 1+2 EXIT• 022b3 03832 45 00000 03621

:PRAS,1....  , . :t:::S--7 21;:R-i./..: :-- . , ':--  ': --- '„':..     '.
..

02,55 03634
02254 03A33 41 05034 03636

11 03705 05036

MJ  .    · -  ''   .'PRAS11+4 .-     -       - '---  - 02126 03635 45 00000 03630

...·.-:  ;:RA  ....  PRAS ; 1+5..      V6 - -1-    .    -      .  . -  ' · * 02227 03636       ' 21 03631   05015
SP PRERS+1 30 02240 03#37  - 31 05035 00036
MJ PRAS 11 02241 03640 45 00000 03624

PRACI.... 00    -- PRCOM*29       0  ...,  --r -- SUBROUTINE CpNSTANl S. 02242 03541 00 05064 00000

PRAC 2     -  - Vo. ' 2    " .             -                                                   - -      ·   '       02243 03e42 00 05011 00002
PRAC3 VO         1.. 02244 03643 00 05011 00001

PRAC4 . ...,-  . PRACS   -.. ..1 02245 03644    00 03646 00001
PRAC 5 PRAC7      1                                      02246 03545 00 03671 00001
PRAC6 00 0 FILL 02247 03A46 00 00000 30000

02130 034-47 00 03700 01206
-          00: .... RACe    ,.  -120681.....,.. 02201 03650. 00 00000 00005

00 PRCOM+5 1148)                                                              ·    "
02232 03631    00 05045 00114

00 0 5 02253 03652 00 00000 00005

00 PRCOM+7 11481 02234 03653 00 03047 OV 114

00    0            5                                            02235 03A54 00 00000 00005
00 PRCOM+9 : 11481 02216 03655 00  00051   00114                                                                                   -7

...
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EJ L+476 L+3 PARTIAL
- 010 02333 03752 43 04706 03755

RJ L+115 - L+109 BLOCK AND ·011 02334 03753 37 04136 04130
TP L+474 L+270 .SET NEW UNIT 012 02315 03754 11 04706 04372
IJ L+267 L+2 TEST FOR 013   02336 03755 41 04370 03757
MJ L-11 NO OUTPUT 014 02317 03756 45 00000 05743
TP FILL L+471 OBTAIN FIRST PARAM WORD 015 02300 03757 11 30000 04706
SP L+470 3           SPLIT OFF 016 023el u3760 31 04706 00003
LT                Q            FAST FEED 017 02302 03761 22 00000 31000
MP U V6 INUICATOR  ·. - 018 02303 03762 71. 31000 05015
TV A L+1 AND PLACE 019 02364 u3763 16 32000 03764
SP L*2 u2 FILL CORRESPONDING 020 02365 03764 31 04346 30000
TV L+74 L+2 SYMBOL 'INTO 021 02306 03765 lA 04077 03767
TP L+239       7            FIHST LINE 022 02307 03766  · ." 1'1 04345 31000
QS A FILL 023 023/0 03767 53 32000 30000 ·1
TV L+462 L+255 SET PARAMETER INDEX 024 023/1 03770 16 04706 04367
IJ L+254 L+2 025 023/2 03771 41 04367 03773
MJ L+83 026 02,73 u3772 45 00000 04115
TU L-12 L+3 SET FTRST 027 023/4 03773 15 03757 03776
RA 6+2 L+235 PAIR 028. 023/5.03774 21 03776 04347
RP3 2 L+2 PICK UP CURRENT 029 02T76 03775 75 30002 03777
TP FILL. L*457 PARAMETER PAIR 030   02377 03776 11.30000 04707
SP    L+456       6           SET PICKUP 031 02 u 00 03777 31 04707 00006
LT                Q            OF €TRST 032 02401 04000 22 00000 31000
MP U L+248 LOCATION 033 02002 04001 71 31000 04371
AT L+453 L+453· FOR CONVERSION 034 02003 04002 35 04707 04707
LTI   21 A OBTAIN 035 02aou 04003 22 10025 32000
LT. 9 L+247 COUNTS 036 02005 04004 22 00011 04373

cn  SPA         6 FOR SPACES 037 02406 04005 31 32000 OU006
1 LT L+246 AND COLUMN WIDTH 038 02 a 07 04006 22 00000 04374

ts  SP   L+409      6 SET REPEAT 039 02u 10 04007 31 04710 00006
L T

·

L+245 INDEX       · . -,·   040 02411 04010 22 00000.04375
LTI 15 L+449 ·CONVERSION TYPE · 041. .02u 12 04011 22 10017 04711
LQ L+447 ·- A+15 IF CONVERSION 042 02£1 13 04012 55 04711 32017
TJ L+221 L+85 ROUTTNE 043 02414 04013 42 04350 04140
SA L+225       15           IS NOT IN 044 02415 04014 32 04355 OU017
AT Q L+3 PRINT EDIT 045 02£116 04015 35 31000 04020

.
TP 4+441 '-    A       ·  SET lIP AND 046 02al.7 04016 1/ 04707 32000
Tp L+401       Q             GO TO OUTSIDE· 047.  02420 04017 11 047.10 31000
RJ FILL  ' . Fl LL CONVERSION . 048. 02azl 04020 .37 .30000 30000
SJ L+1 L+16 IF

  049 02422 04021 46 04022 04041
TM    A           A CHARACTERS 050 02423 04022 - '12. 32000 32000
TU A L+5 ARE 051 02/124 04023 15 32000 04030
TV L+2a L+8 UNPACKED'                ·052  '02025 04024    16 04054 04034
TP L+231 L+119 PACK 053 02a<6 04025 11 04374 0421.4
TP 977R Q UP 054 02, 27 04026 11 05027 31000
RP3 6 L+2 - AND 055 02 u50 04027 75 30006 04031
QT FILL L+231 PLACE - 036 024,1 04030 51 30000 04377
SS A IN 05'/ 02432 04031 3u 32000 00000
RP2 5 L+2 COMMON+4 058   024,3 04032 75 20005 04034
SA L+228 6 THROt IGH 039 02054 04033 32 04377 00006
AT L+232 FILL COMMON+14 060 . 02n35 04034 35 04404 30000
RA L-5 L+204 061 02 a56 04035 21 04030 04351
RA 6-2 V l 062 02u57 04036 21 04034 05012
RS L+109 V6 063 '02440 04037 23 04214 03015
SJ L+30 L-9 -064 02441 04040 46 04107 04027
TU A L+2 IF CHARACTEPS 065 02U42 04041 tb 32000 04043
RP3   11 L+37 ARE PACKED 066 02443 04042 75 30013·Ou 107

TP FILL L+423 TRANSFER WnRDS ONLY 067 02/144 04043 it 30000 0.712

RA L+27        Vt          SKIP OVER 068 02445 04044 21 04077 09012

EJ L+108 L+40 NUMBER 069 02446 04045 43 04353 04115

1
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00 0 5 ,. 02227 03656    00 00000 00005
00 PRCOM+11 1148) 02200.03657 00 05053 00114
00 0 .5 02261 03860 00 00000 00005
00 PRCOM+13 1148) 02202 03661 00 05055 00114
00    0            5                                            02263 03662 00 00000 00005
00 PRCOM+15 1148) 02204 03663 00 05057 00114

-

- 00 0 5 02205 03664 -

00 00000 00005
00 ARCOM+17 11481 02266 03665 00.05061 00114
00 0 _ 5 64·..1.. 02207 03666 00 00000 00005
00 PRCOM+19 1148) 02,/0 03667 00 05063 00114
00    0            5                                            -022/1 03670 00 00000 00005

PRAC7 00    0           3                                            022/2 03671 00 00000 00003
..„      ...   ...   I   .     .  .    I00   PRCOM+21 k 21481 ...9 02273 03672 '' 00 05065 00214'.,

00· O. 02274 03673 -' 00 00000 00005
'

. 00 PRACS.'„   r    2.         : ' ..,.4_ - 02275 03674 .  . 00 03700--00002

00    0           5                                          022/6 03675
-

00 00000 00005'
00 FILL 1148) 02277 03676 '00 30000 00114

00   .0           1                    -·                    02300 03677 00 00000 00001
02301 03700 00 00000 00000,PRAC8 *53

PRAC9 830 ·77 02302 03701 77 00000 00000.

PRACIO 830 14 02303 03702 14.00000 00000

PRAC 11 8t8 10303 02304 03703 01 03030 00000

PRAC 12 00 0 42 02305 03704 00 00000 00052

PRAC 13 B 18 30303 - -. -
023U6 03705 03 03030 00000

PRB  '· MJ '- L+3 PRINT TIME 'AND PROB:-NO. -·-
'

02307 03706 ,' 45 00000 03711
MS - L+1 02310 03707 -- 56 00000 03710
MJ '.-

· ·   F I L L       -,  .   - - CALLING SEQ•- #' .. 02311 03710 · 45 00000 30000

Crl TP PRAC9       0                                          02312 03711 11 03701 31000
I SP TAPE8 30 1 CALL  PRB                    02313 03712 31 00077 00036
,/ QS. .A PRBCI (RETURN) 02314 03713 53 32000 03722
t\D -- - --- -
00 QS PRBCI -, .PRBC4  ·  ,+ . .

- --'.7- --- ---*.'--   02315 03714 -·- '53 03722 03731

TP  ... PRBC4  -  -Q  ..:'  -·        - 02316 03715 11 03731 31000
, CALL'l PREDIT.  -·  : -.--1.3-'.  . ... .-.._.  --- .'  - .02317 03716 37 03743 03741
TP PRBC;       0                                            02320 03717 11 03722 31000

CALL PREDIT 02321 03720 37 03743 03741

' RBET  '  '  :MJ -:.."R6, ';':f,-:"17"S.,     :-'  '7- j, ST;J fs:-,.'---7-r-,       -  33       N'-'.-'  '00 70    OO    '.
00.-   0·   -   -.; „ 2.    ·''-·,     * *   .  .  *0,    ' ' ., 6 :,   -   . -  02,24 03723 '.  1 0 0 00000 00002

PRBCI .- -00 ..1 .PRB(3 4 7, ... 62068 1 -'.1'·-VE.-=. ..-nit : , .'.. :: _  .:,. - . . 023£5 03724 5 00 03730 06206
00    0           5                                          02326 03725 00 00000 00005
00 TIME 21481 023Z7 03726 00 00053 00214
00    0            1                                            02330 03727 00 00000 00001

PRBC 3-- Xs 34    -  TIAE     ··       ··
-- .

*. '=   17:''      -. '.-7 ---' ''7. . - - -023·'1- 03730 ''
- 00·66344 73000

PRBC# L+1              ' 1

-

02352 03731 '. 00 03732 00001

.00  .0 9.-. -, r. 2,
'

.9.'     -                                r              . 02323 03732 00 00000 00002.
.   . . . .                 .  /-               I

00 L+4 61078) 02334 03733 00 03737 06 107 -

00    0            5                                            023AS 03734 00 00000 00005
00 IDEN        12                                         02336 03735 00 00010 Ou0114

00 9-0 FIXIN  '       : '.   i - - - -1 -.

023'7  03736-* - 00 00000 04732

X53 PROBLE              '                                     02340 03737 52 54512 54630
02341 93740 47 00000 00000XS3    M  *:     . -

001 02342 03741 45 00000 03744PREDIT MJ L+3 GENERALIZED
RJ L+124 L+119 002 02343 03742 37 04136 04131PRINT
MJ FILL EDIT 003 0234U 03743 45 00000 30000

TP    VO          L+277 · RESET OUTPUT COUNT 004' 02345 03744    -  ' 11 05011 04371

TU rh . L+10 : SAVE DARAMETER LOCATION 005 02,46 03745 15 31000 03757.

TV Q, L+274 SAVE NUMBER LINES 006 02347 03746 16·31000 04370

SP    Q.           5           IF TAPE UNIT 007 02330 03747 31 31000 00006

LT L+478 HAS CHANGED 008 02321 03750 22 00000 04706

TP 4+273       4 OUTPUT 009 02352 03751 11 04372 32000
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MJ L+2 OF         " 070 02447 04046 45 00000 04050
RA L+215 L+212 SPACES 071 02 U 30 04047 21 04376 04373
RS L+214 V6 REQUIRED 072 02451 04050 23 04376 05015
SJ L+1 L-5                      · 073 02432 04051 46 04052 04044
LQ 6+210       A           TEST FOR 074 02433 04052 55 04374 32000
ZJ L+7 L+30 NO COLUMN WIDTH 075 02 u34 04053 47 04062 04111
TP L+192 L+414 TEST TF 076 02 u 55 04054 11 04354 04712
AT L+209 L+209 LAST WORD HAS PART 077 02426 04055 35 04376 04376
SJ L+4 L+1 _ JUNK IF SO FIX UP 078 02437 04056 46 04062 04057
RA 6.16        Vt            IF NOT PICK UP REST 079 02 U 60 04057 21 04077 03012
EJ L+1 P7 L+29 IN ETTHER CASE OBTAIN 080 02401 04050 43 04353 04115
MJ L+5 NEI CHARACTER COUNT 081 02402 04061 45 00000 04066
RA L+204 V6        - ADJUST CHARACTER COUNT 082 02403 04062 21 04376 03015
SP L+12 15 OBTAIN 083 02404 04063 31 04077 OU017
TU A L+1 CURRENT 084 02495 04064 15 32000 04065
TP FILL L+202 WORD 085 02406-04065 1 1. _3UO.00-04-317....

TP    VO          A 086 02467 04066 11 05011 32000
RPO 6 L+2 ANO SET 087 024/0 04067 75 00006 04071
SA L+108 -'"    · SHIFTS 088 028/1 04070 32 04376.00000
TV A L+3 FOR STORE 039 02 u/2 04071 16 32000 04074
TN A A INTO 090 :02£1 /3 04072 13 32000 32000
AT L+175 L+3 BUFFER 091 02474 04073 35 04352 04076
SP L+105 FILL STORE 092 024 /5 04074 31 04377 3u0OO
SS A wORDS 093 024 /6 04075 34 32000 00000

094 024 /7 04076 32.30000 30000sa FILL    '   FILL
 

- INTO
LT L+271 BUFFER 095 02500 04077 22 00000 04516
TP A L+191 UNTIL 096 02501 04100 11 32000 04377
RA L-3 L+166 COLUvN WIDTH

-

097 02502 04101 21 04076 04347
cn RS Q V6            IS 098 02503 04102 23 31000 05015
,!.a    TJ    v i L+5 EXHAUSTED 099 02504 04103 42 05012 04110
N         RA L-5 9 1        '"            -                                    '   '--. -' -' 100 02505 04104 21 04077 03012
c.n EJ L*166 L+8 101 02506 04105 43 04353 04115

MJ L-10 102 02507 04106 45 00000 04074
RJ L-4 L-32 SET NORMAL OP 103 02510 04107 37 04103 04047
RJ L-5 L-28 SET FOR ADJUST 104 02511 04110 37 04103 04054
RA L+382.- L+158 BUMP CONVERT LOCATION 105 02512 04111 21  04707  04347

IJ L+179 L-64 TEST FOR REPEATED PARAM 106 02513 04112" 41 04375 04012
RA L.77 L+156 PICK UP NEXT 107 02514 04113 21 03776 04347
IJ L+171 L-80      ·      PAIR PARAMETERS - 108 02515 04114 41 04367 03774
TP    VO L+177 RESET CHARACTER COUNT 109 02516 04115 11 05011 04376
RA L+171 L+153 BUMP STORE COUNT 110 02517 04116 21 04371 04347
TV L+156 L-16 RESET CURRENT WORD 111 02520 04117 16 04353 04077

-
RA L+155 V20 AND TEST FOR , 112 02521 04120 21 04353 05023
SS L+157 BUFFER 113 02522 04121 34 04356 00000
ZJ L+2. L+1 - FULL 114 02523 04122 47 04124 04123
RJ L+11 L+4 OUTPUT BLK RESET bTATUS 115 025du 04123 37 04136 04127
IJ L+164 L-92 TEST FOR NEXT LINE 1 16 02525 04124 41 04370 03770
LQ L+369 5 TEST FOR FINAL 117 02526 04125 55 04706 00005
QJ L-116 L-115 ' EDIT AND Ex IT -   '-  ·             118 02927 u4126 4 u 03742 03743
TP 6+163       A           TEST FOR, 119 02530 04127 11 04372 32000
ZJ L+1 L+4 LEGAL UNIT 120 02521 04130 47 04131 04134
TP 6+106       4           TEST FOR NO INFORMATION 121 02532 04131 11 04353 32000
EJ L + 1 u 9 L+2 INFORMATION 122 02533 04132 43 04357 04134

RJ, L+172 L+170 WRITE BLOCK 123 02524 04133 37 04407 04405
TP L+lu7 L+143 RESET TESTWORD 124 02535 04134 -  11   04357  04353

Tv L+2 L-30 CURRENT STATUS 125 02526 04135 1
6 04137 04077

RPl 120 FILL ANO 126 025i7 04136 75 10170 30000
Tp 6+1 Ul L+239 BUFFER 127 02540 04137 11 04354 04516
TU L+359 L+1 128 02541 U4140 15 04707 04141
TP FILL L+167 129 02542 04141 1, 30000 04403
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TP 4+154 L+158 130 02543 04142 11 04374 04400
LQ L+357 A+12 131 02.44 04143 55 04710 32014
QT V778 L+158 132 02545 04144 51 05027 04402
QT L+139       A 133 02546 04145 11 04360 32000
LT 9 L+155 134 02547 04146 22 00011 04401
LO    Q           21 135 02520 04147 55 31000 OU025
QJ L+1 L+4 136 02531 u4130 44 04151 04154
QJ L+1 L+2 137 02532 04151 44 04152 04153
QJ L+119 L+115 138 02533 04152 44 04341 04335
QJ L+4 L+7 139 02RDU 04153 4u 04157 04162
QJ L+1 L+2 140 02535 04150 44 04155 04156
QJ L+103 L+13 141 02536 u4155 44 04324 04172
QJ 6+7' L+68 142 02537 04156 44 04271 04262
TU L+344 L+2 143 02.60 04157 15 04707 04161
RP3 11 L-41 144 02901 04160 75 30013 04107
TP FILL L+345 145 02502 0416/ 11 30000 04712
SP L+145 146 02503 04162 31 04403 00000
RPI   12 L+2 147 02504 04163 75 10014 04165
LT 3 L+342 148 02555 04164 22 00003 04712
TH    V7          Q 149 02506 04165 11 05016 31000
RP3   12 L+2 150 02567 04166 75.30014 04170
QT L+339 L+339 151 025/0 04167 51 04712 04712
RP2   12 L+107 152 025/1 04170 75 20014 04343
RA   . L+337 V3 153 025/2 04171 21 04712 05014
IJ L+134 L+2 134 025/3 04172 41 04400 04174
MJ L-52 155 025/U 04173 45 00000 04107
TJ V 13 L+2 156 025/5 04174 42 05022 04176
MJ L+lon 157 025/6 04175 45 00000 04341

91
RS L+130 L+132 158 025/7 04176 23 04800 04402

F                  S J L+98 L+1 159 02400 04177 4e 04341 04200
N         T U L+116 L+36 160 02601 04200 15 04364 04244
(33 TV L+20 L+28 161 02402 04201 16 04225 04235

RA L+27 L+128 162 02A03 04202 21 04235 04402

AT    Vl          A 163 02 A 04 04203 35 05012 32000
TV A L+34 164 02 .05 04204 16 32000 04246
TV A L+40 165 02#v6 04205 16 32000 04255
RS L+123 V36 166 02607 04206 23 04401 03025
SJ L+7 L+1 167 02*10 04207 46 04216 04210
TJ V36 L+2 168   02611 04210 42 05025 04212
RS L+122       A 169 02612 04211 23 04403 32000
TN    A           A 170 02613 04212 13 32000 32000
AT L+106 L+1 02614 04213 35 04365 042141/1

LA FILL FILL 172 02615 04214 ba 30000 30000
SP    VI 173 02616 04215 31 05012 00000
TM    A           A 174 02417 04216 12 32000 32000
SP    A           15 175 02420 U4217 31 32000 0001/
AT L+102 L+7 176 02&21 04220 35 04366 04227
TH L+114       A 177 02622 04221 11 04403 32000
TP    Vt L+312 178 02623 04222 11 05012 04712
SJ L+1 L+3 179 026,4 04223 4A 04224 04226
TM    A           4 180 02625 0422u 12 32000 32000

TP    V2 L+309 181 02626 04225 11 05013 04712
RJ L L+1 152 02627 04226 37 04226 04227

Lll FILL FILL 183 02450 04227 22 u0000 30000
LT                1                         ' 184 02631 04230 22 00000 31000
IJ L+105 L+2 185 02632 042_41 41 04402 04233
MJ L+12 la6 02A)3 04232 45 00000 04246
SP U 1 67 02634 04233 31 31000 00000

DV VIO         Q 188 02625 04234 73 05017 31000
AT V 3 FILL 9   02 ,56 04235 35 05014 30000

-
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EJ.     vl
-

C+3 02A 37 04236 43 05014 04241
TU ' L+85 L+5 191 02640 04237 15 04364 04244
MJ .L+2 192 02141 04240 45 00000 04242.
RA L+3 L+70 193 02,42 04241 21 04244 04347
RS    6-5         VI                                         O2A43 04242 23 04235 05012
IJ L+95 L-8 1 Y5 02644 04243 41 04402 04233
RP . FILL L+2 196 1 02545 04244 75 3u000 04246
TP Vl L+294 197 02646 04245 11 05012 04713
TP L+77 FILL 198 02547 04246 11 04363 30000
IJ L+89 L+7 199 02A0O 04247 41 04400 04258
MJ L+9 200 026.31 04230 45 00000 04261
SP L+90        2 201 02 A32 04251    31 04403 00002
SA L+80 1 202 026D3 04252 32 04403 00001
LTl L+88 203 02&04 04253 22 10000 04403
LT A 204 02655 04254 22 00000 32000.'
AT V3 Fl LL 205 026)6 04255 35 05014 30000
RA    4-1          Vl 206 02*57 u4256 21 04255 03012
IJ L+81 L-6 207 02650 04257 41 04u00 04251
RJ L L+1 208 02+01 04260 37 04260 04261
MJ                 L 450 209 02602 04261 45 OUOOO 04343
LA L+81 .9 UNFLOAT MANTISSA 210 02603 04262    54.04403 00011
LQ 6+80        35           SCALED 35 211 O26Od 04263 55 04U03 00043
LT                 A OBTAIN 212 02605 04260 22 00000 32000
TM    A            A BINARY 213 02606 04265 12 32000 32000
SNA '

SCALING - 214 02607 04266 33 32000 00000
AT

'
V2438 L+74 WHERE. B EQ 235-CHAK 215 026/0 04267 35 05031 04401

SJ L+41 L-62 216 02$ 71 04270 46 04341 04172
RJ' L-35 L-40 217 026 /2 04271 37  04226 ·04221

7 TP A L+147 218 026 /3 04272 11 32000 04515
F          I J L+60 L+2 219 026'/Lt 04273 41 04400 04275

5 MJ-' L-117 ,.220 02475 04274 45 00000 0410/
TJ 912 L+2 221 026/6 04275 42 05021 04277
MJ L•35 222 024/7 04276 45   00000   04341

RS L+65 V3 223 02700 04277 23 04400 05014
TV L-27 L-19 224 02701 u4300 14 04245 04255
RJ L+70 L+77 · 225 02702 04301 37 04420 04416
LTI   1  - L+65 226 02703 04302 22 10001 04403
RJ L-10 L-20 227 02704 04303 57 04200 04257
.TV L-23' ...L+10 228 02705 04304 1'5 04255 0.43/6

RA L-24        Vt                                       9   02706 04305 21 04235 03012
TV A L+12 230 027u7 04306 16 32000 04322
SA ..*.Vt 231 02710 04307 32 05012 OU000
TV · ·A 'L+8 - 2 232 02711 04310 '   16 32000 04320
TP  ' L+131 .A 233 · 02712 04311 11 04514 32000
TP Vt -

234 02713 04312 11 05012 31000
SJ L+1 L+3 235   027/d 043/3 40- 04314 0431"
TP    V2           Q 236 02715 04314 11 05013 31000
TN A  A 237 02716 04315 13 32000 32000'
TH        w         -   ·          .. FILL

 ' 238    02717 04316 11 31000 3u00O
DV V 10 .Q 239 02720  043 37 73 05017 31000
AT V3 FILL 240 02721 04320 35 05014 30000
SP u 241 02722 04321 31 31000 00000
AT    V3 FILL 24 02723 04322 35 05014 30000
MJ L+16 243 02724 04323 45 Ou000 04343
RJ     .. L-62 -  L-67.  -r 244 02725 04324 '37 04226 04221

SP A 35 . 245 02726 04325 31 32000 00043
ZJ L+1

,
L-28 246 02727 04326 47 04327 04272

SF A L+45 24'7 027)0 04327 74 32000 04404
LT    28 L+43 248 02731 04330 22 00034 04403

RA L+43 V2008 249 027)2 04331 21 04 U 04 03030
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SS    " L+30 9 250 - ' 02713 04332 34 04401 0001"1

AT L+40 L+40 251 027;4 04333 35 04403 04403
MJ L-34 252 027AS 04334 45 00000 04272
TU L+234 L+3 253 02726 04335 15 04707 04340
TV L-159 L+2 254 02707 04336 le, 04077 04340
RP3   20 L-146 255 02740 04337 75 30024 04115
TP FILL FILL 256 02741 04340 11 30000 3UOOO
RPI   11 L-154 257 02742 04341 75 10013 04107
TP L+16 L+232 . 258 027.43 04342 11 04362 04712
TU L+7 L-203 239 02744 04343 15 04352 04030
MJ L-208 260 02745 04344 45 00000 04024
8 770000000000 261 02746 04345 77 00000 00000
8 01374257/600 262 02747 04346 01 37U25 7/600
8 000000100000 263 02730 04347 00 00001 00000
8 10 264 027Ml'04350 00 00000 00010
8 000000600000 265 02732 04351 00 00006 00000
SA L+224 36 266 02733 04352 32 04712 00044
LT L+119 267 02704 04353 22 00000 04542

8     010I01010101 268 02735 04354 01 01010.10101

8     3700002 269 02726 04355 00 00037 00002

LT- L+236. . 270 02737 04356  .  22 00000 04732 '
LT L+115 27/ 02700 04357    22 00000 04542
8     777000000000 272 02701 04360 77 70000 00000
8 030303030303 273 02762 04361 03 03030 30303

8   ' 565656565656                                       274   02703 04362 54 56565 63656
8 000000000022 275   02704 04363 00 00000 00022
B.    001000000000 .

.

276 02765 04364 00 10000 00000

cn -LA L+14        71 277 02706 04365 54 04403 00107
1 LTI L+13 278 02707 04366 22 10000 04403

m                                                        · 279 027 /0 04367 00 00000 00000

:     8.-......'.-1.:r. '.  ." -... ""  -...9 -" '...«'" '·1 ·-'·280 -027'tr. 04370 '00 00000 00000
8 281 02772 04371 00 00000 00000

B': · , . - : .: --·,1 - 1 · :-:' .  ' '   - -  , .'...'  ' < 1-·  . 282 .02773·04372 00 00000 00000
8 283 027/4 04373 00 00000 00000
8 284 02775 04374 00 00000 00000

B  . -- '--=··· -   :-, -14 :.·--r. - 255 02776 04375 00 00000 00000
8-  '     '  1       ·'          '       '    .  '     ·'         '  ' .  '    ,     ·'  ' -      '    · · :    -  1'          286 '   ' '02777 04376 00 00000 00000
8  ./. ,·-  ..  :.»·"    -  ;   '287  '03000 04377  ' 00. 00000 00000

- · . - '   288·      03001   04400  .  '· 00 00000 00000
8                                                  - 289 03002 04401 00 00000 00000
8 290 03003 04402 00 00000 00000

291 03004 04403 00 00000 00000
8  . -w ·-,r"  .,r , - " .  - '--:   1 ,  5:         .- ·,   .·-- r¥.r..- .- -,  .'   7.... *--  -. ·,-h..  8.-

292 03005  04404 - 00 00000 00000
MJ '           ·"         ·    L+3 293 ' 03806·04405 45  00000  04410

B.   ··-6%"--:-1   .-„.......   ....               ·:·*   294     03007 04406 00 00000 OU0OO

MJ 295 03010 04407 45 00000 00000

SP L-14        12 296 03011 u4410 31 04372 00014

AT ...L+4.-__.-_-L-3 *- , 1_-   , . - -.._. .._. -- 297 03012 04411 35 04415 04406

EF . '  .  .·    :   L-4 '- ' '   ' '   .· ,    ..... - · , 298 03013 04412 17 00000 04406

RP 1 126 L-4 ·' 299        '0301 u   04L1 13 75 10170 04407

Ewl L+66 .       300      .  03015.044 1 4 77 10000 04516

8   - 020064600000 joi 03016 04415 02 00646 00000

MJ L+3 302 03017 04416 45 00000 04421
303 03020 04417 00 00000 00000

MJ                                                   ' 304 03021 04420 45 00000 00000

SP 6+60 305 03022 04421 31 04515 00000

LT 9.     . L+58 306 03023 04422 22 00011 04514

LQ A 35 307 03024 u4423 35 32000 00043

TM U L+57 308 03025 04424 12 31000 04515

ZJ. L+1 L-5 .

309 03046 04425 47 04426 04420
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RS L+5u V 127 03027 04426 23 04514 05026
MP 6*36 L+53 311 03030 04427 71 04473 04514
LT 1 L+52 312 03051 04430 22 000Oi 04514
LQ A 35 313 03032 04431 55 32000 00043
SJ L+1 L+4 314 03033 04432 46 04433 04436
RS L+49        Vl 315 O303u 04433 23 04514 05012
SP 6+34 1 03035 04434 31 04476 00001
AT    Q           Q 317 03036 04435 35 31000 31000
MP Q L+30 318 03037 04036 71 31000 04474
LT    1            A 319 03040 04437 22 00001 32000
LTI   3           9 320 03041 04440 22 10003 31000
LT                A 321 03042 04441 22 00000 32000
AT L+27 L+18 322 03043 04442 35 04475 04464
LQ Q 35 323 03044 04443 55 31000 00043
SP U 4. . 324 03045 04444 31 31000 00004
LT                A 325 03046 04445 22 00000 32000
AT L+32 L+11 326 03047 04446 35 04506 04461
OT ...  6.32          9 327 03000 04447 51 04507 31000

L+33 328 03031 04450 71  31000 04511

LT  .       . . .                                     :-39
329·- 03032 04451 22 00000 32000

AT ' L+30 330 03053 04452 35.04510 04403
MP Q L-40 331 03034 04453 71 31000 04403
LT                A 332 03035 04454 22 00000 32000
AT L+29 L-42 333 03056 04455 35 04512 04403
SP· Q 33 334 03057 04456 31 31000 00041
Dv L-44        4 335 03060 04457 73 04403 32000
AT.:;   s  :   L +14 . Q 336 03001 u4460 35 04476 31000

FILL FILL 337 03002 04461 00 30000 30000  LT 2  4 338 03063 04462 22 00002 32000
p          MP A L+26 339 03004 04463 71 32000 04515
N       ·. - :' i FILL FILL 340 03065.04464 00 30000 30000CD SA. L+22 341 03006 04465 32 04513 00000

EJ.©   A L+4 342 03067 04466 43 32000 04472
OV VIO         Q 343 030/0 04467 73 05017 31000
RA L+20 Vt 344 030/1 u4470 21 04514 05012
RA .  Q , Vl 345 030/2 ufa71 21 31000 05012
MJ L-42 346       030/3  04472   '' 45 00000 09420
8 +      115040463024. · LOGZ RASEIO :535 347    _. 030 74  04473 It 50404 63024
8..    324U 647411.35. LOGIO BASE2 535 : 348 · 03075 04474 32 44647 41135
SS A 37 OUMMy 349   03076 04475 ju 32000 00045
8 200000000000 1 SCALED 34 350 030/7 04476 20 00000 00000
8 - 21345340/440 2 TO 1/ATH SCALED 34 351 03100 04477 21 34534 07440
8 230157701214 352 ''-03.101 · 04500 ' 23 01577 01214
8     245775532516             A      ·                353   03102 u4501 24 57755 32516
8 26501:1714640.·. . 8        4  .- ,

354 03,03.04502 26 50117 14640

8     305316250212            . 
355 03104 04503 30 53162 50212

8 327211763126 356 03105 04504 32 72117 63126
8 352601433477 2 To 7/8THS SCALED 34 357 03106 04505 35 26014 33477
MP W .' L-8 . DUMMY'.-'- · <)• 358 03107 04506.. 71 31000 04476
8 03777777/777 MASK " · - 359   03110 04507 03 77777 77777
8 600000971150 Al 535     ·  ..'·· '    -1-·360. ' 03111 ·04510' 60 00001 71150 '
8 035040262675 42 536 361 03112 04511 03 54402 62675
8 270524354513 LOGE BASE 2 534 362 03113 04512 27 05243 54513
8 000000000254 ROUNDTNG FACTOR 363 03114 04513 00 00000 00254

364-     I .03115 04514 00 100000   00000
365 03116 04515 00 00000 00000

RSRV 120 : 120 · 366 03117 04516     '
RSRV  20 20 367 033U7 04706

FIXIN MJ L+3 FIXED POINT INTEGER 03333 04732 45 00000 04735
MS L+1 CONVERSION ROUTINE. 03334 04733 56 00000 04734
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MJ FILL                                         03325 04734 46  00000.'30000
RPV   12 L+2 CONVERTS A POSITiVE, 03„6 04735 75 10014 04737
TP L+25 L+27 FIKED PT. INTEGER IROM 03337 04736 11 04767 04771
TU A L+1 BINARY TO X53. THIS 03340 04737 15 32000 04740
TP FILL L+2U ROUTTNE IS FOR USE 03341 04740 11  30000 04770
LA A 30 WITH PREDIT. 03,42 04741 Su 32000 Ou036
Le    A           6                                          03343 04742 55 32000 00006
AT L+17 L+3 THE CONVERTED INTEGER 03344 04743 35 04764 04746
TP 6+20        A            IS RTGHT JUSTIFIED AND 03345 04744 11 04770 32000
OV L+lu L+19 PRECEOFO BY BLANKS TO 03346 04745 73 04763 04770
TP A FILL FILL WI COLUMNS• 03347 04746 11 32000 3uo00
TP    Q            A                                            03330 04747 11 31000 32000
ZJ L+1 L+5 03321 u4750 47 04751 04755
TP L-3 A              '                            03332 04751 11 04746 32000
EJ L+11 'L+3 03323 04752 43 04765 04755
ST L+6 L-5 03354 04753 36 04761 04746
MJ L-8 03355 04754 45 00000 04744
RPU 12 L+2 03306 04755 75 20014 04757
RA L+11 L+4 03337 04756 21 04771. 04762
TN. L+7         A                                            .03360 04757 13 04766 32000
MJ. L-20 -  03361 04760 45: 00000 04734
8 1 03,02 04761 00 00000 00001
8 3 03363 04762 00 00000 00003
8     12 03364 04763 00 00000 00012
TP A · L+4 : 03305 04764 11 32000 04770
TP A L+4 03366 04765 11 32000 04771

03307 04706 00 04771 00000

01 B          77777777 /775 033/0 04767 77 77777 7/775
1 RSRV  13          13                                         033/1 04770

S    Ul     . . .  0 0. t. 0.. - OUTPUT ROUTINE CONSTANTS 034 u6 05005 00 00001 00000
03407 05006 00· 00002 00000O U2 00 2 0

U7 00    7           0'                                    -     03410 05007 00 00007 00000
U8. 00         8 ·  03411· 05010 00 00010 00000
VO 00    0           0                                            03412 05011 00 00000 00000
vl       00    0           1                                          03413 05012 00 00000 00001
V2., .00    0 .

. .     . 4-  -2.-  : .r -.   40*.. » :   .                     .        ,
03414 05013 00 00000 00002

V3 S 3 03415 05014 00 00000 00003
Vb 03416 05015 00 00000 00006../

V7                    20           ;-.         '    .i..,_ 3 -1  ,"     ,·   .  ,           · . ., "*1 f       - '" + '  · : ·0341.7 05016 00 00000 00007·
Vlo S 10 03420 05017 00 00000 00012
Vll S 11 03421 05020 00 00000 00013
V 12 S 12 03422 05021 00 00000 00014
V 13

. S..        13.'       ;
2

. 03423 05022 00 000°0 00015
V20 S 20 :  '        . --         A 03424 05023 00 00000 00024

,

V21 S·  :2t.'·..·,1.'.·-· 1-'.'#... ...    „ 03425 05024 00 00000 00025
V36 S 36 03026 05025 00 00000 00044
V127 S 127 03407 05026 00 00000 00177
V778  .   8     77                                                     03430 05027 00 00000 00077
V2008    8 ·  .200

/
03431.05030 00 00000.00200

V2438 8  ·  243 -.034,2 u5031 00 00000 00243
8273 3 L    '03a33 05032 00 30000 00000827  3    .·  ' 1    '                                03454 05033 00 00001 00001Ulvt 06    1
PRERS RSRV  4           4                                          03435 05034
PRCOM RSRV  39 39 03441 05040
LLAST LAST 03510 0 5 1 0 7 00 00000 05110
LAST *53 OMM 02 .

PROGRAM IO (LAST WORD). 03511 05110 27'47470 Ou)05
SETL l OS). ' -

IOEN 03512 00010 00 00000 00000
N                                                                         03513 00011 00 00000 00000
1                                                                      03514 00012 00 00000 00000

2
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8 ----'   - : 03515 .00013 00 00000 00000
R . · 0000 0000                                 0006 03516 00014 00 00000 OUOOO
S        · 0000 0000 0007 03517 00015 00 00000 00000
Y 03520 00016 00 00000 00000

0000 0000 0008 03521 00017 00 00000 00000
1 NFl 0000         .. 0000 0009 03922 00020 00 00000 00000
1 NF2 0000 0008 ./.- 0010 03523 00021 00 00000 00000
INF3 0000 0000 0011 03524 00022 00 00000 00000
INFU 0000. . 0000 0012 03525 00023 00 00000 00000
INF5 0000 0000 0013 03.,6 00024 00 00000 00000
INF6 0000 0000 0014 03527 00025 00 00000 00000
INF7 0000 0000

Op 1 6  0353 1 00027 00 00000 00000
0015 035'0 00026 00 00000 00000

i NF8 0000 0000
INF91, 0000 0000 00I7 03532 00030 00 00000 00000
INFIO   .  -: 0000-- 0000 0018 03533 00031 JO 00000 00000
INF11 0000 0000 0019 03534 00032 00 00000 00000
INF 12 0000 0000 0020 03535 00033 00 00000 00000 .

0000 0000 0021 03536 00034 00 00000 00000
RHO

-

0000 0000 0022 03537  00035 00 00000 00000
VARI,          ·I                                      :             FX-CHANGE' CON,MESH,YB 03540 00036 00 00000 00000
KKK . ,.: ' ·,:..    ...' 1 · FX-REGION INDEX ;

03541 00037  - 00 00000 00000
NOM FX-ISOTOPE INDEX 03542 00040 00 00000 00000

0000 0000 0023 03543 00041 00 00000 00000
PSUBO- ,-F     3.18         13 FISSIONS-KW+SEC 03544 00042 25 57060 12073
YSUBX·:    F..-     3 ·.     - -3 XE 135 ATOMS-FISSION 03545 00043    17 06111 56457
YSUBI·  .F-  5.6'·,' '.··   -2 . I 135 ATOMS-FISSION 03546 00044 17 47/26 '01014
YSUBR·--',·F   1.4 -2 PR 149 ATQMS-FISSION' 03547 00045 17 27126 01014

M LAMXE E 2.1 -5 PROH-SEC DECAY XE 135 03530 00046 14 15402 44501
1 LAMI     F 2.9 -5 PROB-SEC DECAY I 135 035,1 00047 16 17464 24065
M .LAMPR F 4.1 -6 PROA-SEC DECAY PRI 49 03532 00050 15 74231 12733

... ;  ....  ...  . .'' ...».....1 ... 3 ... .03523 00051 UO ouooo OUOOO
RZERO ''  F.. _....6...: '               '   0    FIRST ME'SH PolNT 03524.00052 00 00000 00000

'..TIME.·'....'.E .- .......  . . i-.0·...1, .CURRENT·TIME ..': -03505 00053 00 00000 00000
EPSIL F •00001 .00001 CONV CRIT'REAC 03536 00054 16 05174 26542
EP52 F •00001 •00001 CONV CRIT POIER 03527 00055 16 05174 26542
EP53      . F.., •00001 .00001  CONV CRIT AZERO 03500 00056 16 05174 26542
EP54.   - F  .-.•00001 .·  .00001    '-''Y ·93·''D  t.   '  ·'-  - "      -«·    ·  03401   000»7 '         lb' 05 1.74  20542
KO' F:-:«1.0 .'1•0 : DESIRED REACTiVITY 03502 00060 20..14000 00000
OMEGA' + F .:· ·_... DIFF.: ACCEL. FACTOR   '             03503 0006.1      00 00000 00000,
UZDK     F 1.0 DZ-DK FIRST GUESS 03584 00062 20 14000 00000

0000 0000 0036 03505 00063 00 00000 00000
QQ       F,.   .                      . POWER DENSITY KW-CM3 03506 00064 00 00000 00000

' 03567 00065- · 00 00000 00000. DELTS : F
TIME..3,„dE  'HUTDOw„

'EC
035/0 00066 00 00000 00000

3:1'MAR.. I F     :     - . 035 / 1 00067  ' . 00 00000 00000
TAPEt    8 1 PROGRAM' TAPE 035/2 000/0 JO 00000 00001
TAPE2    8 2 BASIC LIBRARY TAPE 035/3 00071 00 00000'00002
TAPEJ , .8     3 - MICRO GROUP TAPE NEW 035/4 00072 00 00000 00003
TAPE#.   :  B..' , 4 . NUCLEAR' CONSTANT TAPE 035/5 00073 00 00000 00004
TAPES        B. .   . . 5 MICRO GROUP 'TAPE OLU 035'/6 00074 00 00000 00005·
TAPE6·-· . 8..-'.  6. .          1'                   RA'# DATA; TAPE. .03577 00075  . ·Jo 00000 00006
TAPE7    8 7 INTERMEDIATE TAPE 03KOO 00076  ' 00 00000 00007
TAPE8 8 10 OUTYUT TAPE 03601 00077 00 00000 00010
TAPE9 8 11 OUMP TAPE 03602 u0100 00 00000 00011
TAPE 10   8 .-   12 ·DAM SERVICE Ll BRARY-- ' '03603 00101 Ou 00000 00012

. 0000 0000' "      , ·  .            ....        .      .       ,                  0045 03 04 00102 00 00000· 00000
DIAl.*'· ... -..  . . 0000 0000        ...-'..        '    :     I:.. -·'·-'.. 0046 036 u 5 00103 00 00000 00000
DIA2 0000 0000 0047 03606 00104 00 00000 00000
DIA3 0000 0000 0048 03607 00105 00 00000 00000
OIA4 0000 0000 0049 03610 00106 00 00000 00000
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DIA5 0000 0000 0050-03611-00107-/ ' '00'00000-00000
DIA6 0ooe 0000 0051 03612 00110 00 00000 00000
DIA7 0000 0000 0052 03613 00111 00 00000 00000
UIAB 0000 0000 0053 03614 00112 00 00000 00000
DIA9 0000 0000 0054 03615 00113 00 00000 00000
DIA10 0000 0000 0055 03616 00114 00 00000 OUOOO
DIAll 0000 0000 0056 03617 00115 '00« 00000 00000
DIA12 0000 0000 0057 03620 00116 00 00000 00000
DIA13 0000 0000 0058 03621 00117    00 00000 00000
DIA14 0000 0000 0059 03622 00120 00 00000 00000
DIA15 0000 0000 0060 03623 00121 00 00000 00000
DIA16 0000 0000 0061 03A2u 00122 00 00000 00000

0062 03625 00123 00 00000 00000DIA17 0000 0000
DIA18 0000 0000 0063 03646.00.124 00 00000 00000

03627 00125 00 00000 00000
LISOP RSRV 3 3 036.'000126
LENGY RSRV  3            3                                            03633 00131
LAKBK RSRV  3            3                                            036j6 00134
LROIF RSRV 3 3 03641 00137'
LPTS RSRV  3            3                                            03644 00142·
LREGN RSRV  3 3 03647 00145
Ldsuo RSRV  3            3                                            03602 00150
LBSUN RSRV  3           3                 '                         03635 00153
LPHI RSRV  3            3                                            03620 00156

.LCApp . RSRV  3            3                       ''·i .03663.00161
LPBKI RSRV  3            3                                            03666 00164 ..
LSFKI · RSRV 3 036/1-00167
LMESH RSRV  3           3 036/4  00172

cn 036/7 00175
1

LBRMX RSRV  3            3
1-1            LPHK I RSRV  3            3                                            037U2 00200

  LNSMT RSRV  3           3 03705 00203
LNXET RSRV  3            3                                '            03710 00206
LCAPO RSRV 3 3 5  '        -          03713   00211

LCAPT RSRV 3..         3 03716 00214
LCPTI RSRV  3            3                                            03721 00217

.LCAPF. RSRV 3 3 03724 00222
LXKI RSRV   3                3        ·  -'·     -    "·   Er: '.'.. "7......

-'
03727 00229

LMFKI RSRV 3 3  -       '                                  03732 O023C
LPDIF RSRV -'  3 3 . 4 - ' ..9  .6.   .  .        . ' . 1..   ,  . ....., . 03735 00233
LKPXE RSRV  3            3                                            03740 00236
LLKIA RSRV  3            3                                            03743 00241
LLKIB .. RSRV .3. 3 03746 00244
LNFKI RSRV    3  ·                      3                                      7 1 - - -  .        '   . *         .    . - '03751 00247
LNLP RSRV  3            3                                         '   03729 00252
LNSKI RSRV  3    · . 3 - i..7 03737 00255
LNOKI RSRV  3            3                                            03702 00260
LNFp RSRV  3            3                                            03705 00263
LNCKI . RSRV  3 ....3 037 /0  00266

LNRKI RSRV  3 3. 03773 00271

LNPKI RSRV  3            3                                  ·         037/6 00274
LNKE RSRV 3 3 Ouout 00277
LNKL RSRV  3            3                                            04004 00302
LSHUF RSRV  3            3                                            04007 00305
CRCOI B 04012 00310 00 00000 00000
Z3 RSRV     3                            3                                                       '              r' '    - '-04013 00311
Z2 RSRV 3 3     ·                             ·       04016 00314
Zl       RSRV  3            3                    ' -                     04021 00317
2 04024 00322 '00 00000 00000
DELTA F CURRENT DZ-OK 04025 00323 00 00000 00000

MU CURRENT REACTIVITV 04026 00324 00 00000 00000

I
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BLOCK    B 04027 00325 00 00000 00000
NOCI B PRINT ROUTINE WORU COUNT 040JO 00326 00 00000 00000
MN001 B CONTROL WORD DIFF• MON. 04031 00327 00 00000 00000
MN002 8 CONTROL WORD ADJo MON. 04032 00330 00 00000 00000
SUBR RSRV 9 9 SUBRONTINE EOUIVALENCES 04053 00331
MLMI RSRV 4 4 MONITAR ALARMS 04044 00342
DRUM B FIRST TEMP DRUM STORAGE 04030 00346 90 00000 00000
MINCE .8 FIRST TEMP CORE STOMAGE 04011 u0347 00 00000 00000
1 Se XE+SM ISOTOPE NUMBEK 04022 00350 00 00000 00000
MARKI CONTROL YORD AE+SM CONCH 04053 00351 00 00000 00000
MARK2 04034 00352 00 00000 00000
K3 04015 00353 00 00000 00000
STAGAT 04056 00354 00 00000 00000

04057 00355 00 00000 000001 NDEXS
DTMICE                                                                    04000 00356 00 00000 00000
ADMCFF RSRV  3            3                                            04Aot 00357
ISTBP 04064 00362 00 00000 00000
UELTAT 04065 00363 00 00000 00000
CRC02 EQLS  Z3
LISOB · EQLS LISOP
Lx I EQLS  LXKI
LMKI EQLS LMFKI

ENO 00000

Ul

41
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MONITOR

SETL 1 3708)
*53 OMM 03 OMM MONITOR. 00001 00370 27 u/4/0 00306

UMNO TP BIAC        Q           DIAMOND ROUTINE. 00002 003/1 11 00457 11000
QJ OMN004 L+1 THE PURPOSE OF THIS 00003 003/2 4u 00427 00373
QT .1SKI         A            ROUTTNF IS TO CONTMOL 0('004 00373 51 00453 32000
ZJ L+1 OMN0O3 TME FLOW OF THE PROGRAM 00005 00374 47 00375 nu421
RS DIAC      Vt        BY I\!TERPRETING THE 00006 u0375 23 00437 nu764
LQ OIAC A+21 IN UT MAMONDS. 00007 00376 55 00457 12025
QI MSK 3 Q. 00010 00377 51 00532 31000

UMN001 rp w TEMp LOAD PROGRAM FROM ZAPE. 00011 vOuoo 11 31000 01015
CALL LOAD 00012 .0401 37 00463 00461
TY TEMP        9                                            00013 00402 11 01015 31000
HA 4 TABLt FIND PROGRAM ENTRANCE• 00014 00403 21 31000 0045u
TV         Q                         L+1 00015 U0004 16 31000 80403
MJ FILL TAHLE OF PRG. ENMANCES 00016 .0405 45 00000 10000

UMNOOZ MSj PRORIN 1• PROB. INPUT. 00017 00006 bd 30000 0061 1
MS3 MGCSTP 2• MICRO GP. TAPE• 00720 u0407 36 30000 00630
MS3 NUCCON 3• NUCLEAR CONST• (1) 00021   000 10 5- 30000 00632
M53 CONCOR 4. NUCLEAR CONST. (2) 00022 u0411 36 30000 RUB 36
M53 01FFIJS 5. RIFMUSION. 00023 v0412 56 30000 40642
MS3 BURNI IP 6• BURNUP• 00024 u0413 De 30000 00664
MS3 CRTCAL 7. CRITICALiTY. 00025 00414 36 30000 Mu670
MS3 NUTBAL 00026 uOu 15 De 30000 007068...'El·'T. BALANCE.
MS3 AJOINT 9. AJOINT• 01)027    voc 16 56 30000 Ou /12
MS3 XESMaO 10. xE-SM ADDITION• 00030 00417 5-  30000  n071 7
M53 BASLIB 11. BASIC LIB• 00031 00420 56 30000 0072)

UMN003 TH OIAL        A            FIND NEXT DIAMONU. 00032 u0421 11 00460 T2000
RA A 01 MG SEND NETT DIAM. TO 00033 v0422 21 32000 nu#56

cn TU A L+1 CONTROL REGISTER• 00034 UOU23 15 32000 n0424
1 TP FILL DIAC 00035 uou24 11 ju000 80457
»'

UIAL
00037 vou26 45 00000 no)71

RA Ul 00036 u0425 21 00460 00774
MJ OMND

UM,!004 QJ STOP L+1 IS NEXT DIAMOND A bTOP. 00040 00027 4. 00743 00430
TY OIAL        A             NO, 8 TRANSFER. 00041 00430 it 00460 3/000
RA A Di MG LOCATE IN DIAM. BLKCK. 00042 vou 31 21 32000 ou456
RS A Ul 00043 uOu32 23 32000 00774
LQ    A           21                                         00044 vou 33 55 32000 n0025
TV A DMND05 00045 00434 16 32000  U441
TP MSK 3 Q 00046 V0435 11 Ou 532 31000
QT UIAC        A                                          00047 10436 D' Ouu,7 32000
ZJ L+1 OMNDO6 TEST TALLY FOR ZeKu. 00050 v0437 47 00440 OU444
TH DIAC A NOT ZEPO, EXECUTE IHE 00051 VOU40 11 00457 72000

UMNDO, ST    Vl FILL TRANSFER. 00052 00441 36 00764 30000
TU A DIAL 00053 00442 13 32000 00460
MJ DMN003 00054 v0443 45 00000 00421

DMr'DOO TP UIAL        A            RESET TRANSFER TALLY. 00055 v0444 11 00460 32000
RA A OBLK 00056 u0445 21 32000 nu455
RS A Ul 00057 v0446 23 32000 nu/74
TU A L+2 00060 00u47 15 32000 nu451
TV UMN005 L+1 00061 vouDO 16 00441 80451
Tv FILL FILL 00062 00U 51 11 ju 000 10000
MJ JMN003 00063 u0432 45 OUOOO OU421

MSK 1 8 177776 CONSTANTS. 00064 00453 00.OWOOI 7/776
TABLI 00 0 DMNOn2-4 00065 00454 00 00000 80402
Um.K 00 DIAl.1      0 00066 UOU55 00 00102 00000
DIMG DIAM.1 AOR67 uout6 00 01016 00000
DIAC 00    4            1                                             00070 00437 Ou 00004 nuool
DIAL 00  0       0                             00071 00400 OU 00000 00000
LOAD MJ L+3. THIS ROUTINE LOADh uNE 00072 00461 45 OU000 00464

I
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MS L+1 BLOCK FROM THE PROGMAM 00073 00462 De 00000 MU463

MJ Fl LL TAPE INTO SEQUENTIAL 00074 00463 45 00000 30000
TP    v3          A           CELLS, STARTING AT ELOC. 00075 00464 '11 00766 92000
TJ U L+2                    ·                   00076 u0465 42 31000 00467
MJ pREAl TEST FOR CORRECT 00077 00466 45 00000 nu725
TP v 14         4            PROGRAM ID• 00100 00467 11 00771 32000
TJ· w PREAR 00101 v0470 42 31000 40732
TP w TEMP+1 00102 00471  , 11 31000 01016
TP MSKZ        Q            SET UP TAPE NUMBER• 00103 00472 11 00531 11000
SP TAPEI        12                                           00104 00473 31 00070 00014
QS A MOVEF 00105 00474 53 32000 00547
QS MOVEF MOVEq 00106 00475 53 00547 00550
LQ w 18 00107 u0476 35 31000 40022
Sp TAPEI 30 00110 00477 31 00070 00036
05 A TPCAL 00111 00500 53 32000 00521
TP TEMP+1      Q            MOVE TAPE TO READ 00112 00501 -11 01016 31000
TP BLOCK       A POSITION. 00113 00502 1.1 00325 32000
TJ w LOAD01 00114 00503 42 31000 Ou512
RS    A           0                                          00115 00504 23 32000 31000
TP MSK3 Q 00116 00505 11 00532 TIOOO
QS A MOVEB 00117 00506 53 32000 00550
EF MOVER 00120 00507 17 00000 40550
TH 1 EMP+1 BLOCK 00121 00510 11 01016.nu)25
MJ LOAOM2 00122 00511 45 OU000 00520

LOADOl ST W Q 00123 00512 36 31000 31000

cn TN Q A 00124 00513 13 31000 32000
TP MSK3        0                                          00125 00514 11 00532 31000

M 05 A MOVEF · 00126 U0515 53 32000 00547
00

MOVEF                                      00130 00517 11 01016 00325
cn EF 00127 00516 17 OU000 00547

TP IEMP+1 SLOCK
LOA002 CALL BKREAD READ PROGRAM BLOCK. 00131 t,0520 37 01043 01041

TPCAL          0 ELOC 00132 00521 00 00000 01400
MJ PREA4 ENO OF TAPE. 00133 00522 45 00000 00740
RA BLOCK Vt   ·                              .-         001.34 80523 21 00325 00764
SP TEMP+1       15           ENO OF BLOCK, COMPARE 00135 00524 31 01016 00017
AT TABL2 L+1 ID OF BLOCK,READ WITH 00136 00525 35 00533 00526

.TP FILL-        A             THAT REQUESTED. 00137 00526 11 30000 32000
EJ ELOC LOAD+2 EXIT. 00140 u0527 43 01400 00463
.MJ.  · ·. . PREAT 00141 00530 45 00000 n0735

MS"2· 812 - 17 - CONSTANTS• 00142 00531 00 00001 70000

MSK 3 8 00143 v0532 00 00000 0777'7'/777
00144 00533 11 00530 r2O0OTABL2 TP    L-3         A

X53"  UMM 04 00145 00534 27 47470 00307
X53 DMM 05 00146 00535 27 47470.00310

X53  .OMM. 06 00147 U0536 27 47470 00311

XS31 OMM 07' 00150 00537. 27 47470 00312
X53 OMM to 00151 v0540 27 47470 09403
X53 OMM 11 00152 u0541 27 47470 00404
*53 OMM 12 00153 00542 27 47470 00405
x S3 OMM 13 00154 00543 27 47470 00406
XS3 DMM 14· 00155 00544 27 47470 00407
X53 UMM 15 00156 u0545 27 47470 00410
X53   OMM 16 00157 00546 27 47470 OV411

MOVEF 815 200064 00160 00547 02 00064 00000
MOVEB .815 200074 .00161 u0550 02 00074 00000
OUTIN MJ L+3 THIS ROUTINE SAVES IHE Ooi62 00551 45 00000 00554

MS L+1 CONTE,!TS OF CURE 00163 00552 '  56 00000 00553
MJ FILL LOCATTONS ELOC THKOuGH 00164 00553 45 00000 30000
TU NOCI L+4 ELOC+(NOCI)-1 IN A·URUM 00165 00554 15 00326 00560
RA L+3 L+8   IMAGE. THEN LOADS TnE 00166 00555 21 00560 ou565
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LQ NOCT A+21 OUTYUT ROUTINE INTO CORE 00167 00556 55 00326 32025
AT L+7 L+2 STARTTNG AT ELOC. 00170 00557 35 00566 00561
RPB L+2 NOCI CONTAINS A WORU 00 171 u0560 75 30000 00562
TH ELOC FILL COUNT OF THE OUTPUT 00172 00561 11 01400 30000
Tu L-2 L+1 ROUTINE• 00173 u0562 15 00560 00563
ReB OUTIN+2 00174 00563 75 30000 nu553
TY YRORM ELOC 00175 00564 11 50000 01400
827 3 CONSTANTS. 00176 u0565 00 30000 00000
TP ELOC PROR•1 00177 00566 11 01400 Su000

RESTOK MJ ' L+3 THIS ROUTINE. RESTORES 00200 00567 45 00000 00572
MS L+1 THE CONTENTS OF CONE 00201 90570 De 00000 00571
MJ FILL SAVED BY OUTIN. 00202 00571 45 00000 3UOOO
TU OUTIN+7 L+3 00203 00572 15 00560 00575
SP .OUTIN+8     15                                         00204 00573 31. 00561 00017

TU A L+2 00205 00574 15 32000 00576
RPB RESTBR+2 00206 00575 75 30000 00571
TB FILL ELOC 00207 u0576 11 30000 01400

OUTPT MJ L+3 SETUP AND CALL OUTPUT 00210 00577 45 00000 00602

MS L+1 ROUTINE DESIGNATED iN 00211 00600 30 00000 n0601

MJ FILL Q. 00212 UOe01 45 00000 30000

TP w L+6 00213 00602 it 31000 00610
CALL OUTIN 00214 00603 37 00553 ou551
TH L+4         Q                                          00215 00MO4 11 00610 ,1000

RJ ELOC+3 ELOC+1 00216 00605 37 01403 01401

CALL RESTeR 00217 00606 37 00571 nu367

MJ' OUTPT+2 00220 00607 45 00000 00601

01 RSRV  1           1                                          00221 00610

,L PROBIN RPB 9 L+2 CONTROLLING SEQUENCLS 00222 00611 75 30011 Ou613

e TP UZDK DELTA 00224 00613 it 00062 n0323
TP CLSEQ SUBR FOR DMM PROGRAMS• 00223 00812 it 01004 00331

TY rIMEI TIME 00225 u0614 11 01003 00053

RPB 9 L+2 00226 00615 75 30011 Ou617

TP CLSEQ SUBR 00227 00616 11 01004.ou331
RJ ELOC+3 ELOC+1 00230 v0617 37 01403 01401

MJ STOP 00231 00620 45 00000 00743

RPB   18 L+2 00232 00K21 75 30042 ev623

TP DIAl DIAM                                       00233 u0622 11 00103 01017
TP' OIAl DIAC 00734 00623 11 00/03 00457

TY U2 . DIAL 00235 00624 11 007/5 00460
TP VO ISTBP .00236 u0625 11 00763 00362
TP TIME TIMEl 00237 00626 it 00053 01003
MJ DMND 00240 00627 45 00000 OU371

MGCSTF RJ ELOC*3 ELOC+1 00241 00630 37 01#03 01401

MJ DMNO EACH OMM PROGRAM MAS 00242 00631 45 00000 nu371

NUCCON RJ ELOC*3 ELOC+1 A CALLING SEQUENCE IN 00243 v0632 37 01403 01401

TP · U7          Q              THIS LIST• SETUPS AND 00244 00633 11 01001 31000

CALL OUTPT TERMINATION SEQUENCES 00245 00634 37 00601 00577

MJ OMND ANE PERFORMED Htkt. 00246 00635 45 00000 00371

CONCOK RJ ELOC+,3 ELOC+1 00747 00A36 37 01403 01401

TP U7          0                                            00250 00637 11 01001 31000

CALL OUTPT 00251 00640 37 00601 00577

MJ DMND 00252 00641 45 00000 00371

DIFFUJ RJ ELOC+3 ELOC+1 00253 00642 37 01403 01401

TV 0 L+10 00254 00643 16 31000 00655

RJ L L+7 00255 u0544 37 00644 n0653

RA MNOOI       V 1                                         00256
00645 21 00327 n0764

TP INFS        A                                            00257 00546 11 00024 32000

ZJ L+1 L+6 00260 00647 47 00650 OV655

TP U,           0                                            00261 00650 1 1 00774 11000

2 CALL OUTPT 00262 00651 37 00601 Ou577
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MJ · L+3 00263.00652 45 00000 00655
-Tp VO MN001 00264 00653 11 00763 MO327
MJ L-7 00265 00654    45 00000 00645
RJ  · ELOC+3 FILL 00266 00655 37 01403 30000
UJ L+1 L-10 00267 00636 44 00657 00644
TV L+4 L-11 00270 00657 16 00663 00644
TP    U2 5 00271 00660 11 00775 ,1000
CALL OUTP¥ 00272 00+61 37 00601 00577
MJ OMNO 00273 00662 45 00000 Ov371
00 0 L-8 00274 u0663 00 00000 00653

BURNUY RJ ELOC•3 ELOC+1 00275 00664 37 01403 01401
TP    U 3          0                                            00276 00*65 11 00776 31000
CALL OUTP¥ 00277 00666 37 00601 00577
MJ OMND 00300 00867 45 00000 00371

CRTCAL RJ ELOC*3 ELOC+1 00301 00670    37 01403 01401
QJ L+5 L+1 00302 00671 44 00676 00672
TV    VO DIAC 00303 00672 16 00763 00457
TP US          Q    "                                       00304 00673 11 01000 31000
CALL OUTPF 00305 u0674 37 00601 00577
MJ OMND 00306 00675 45 00000 00371
SP OIAC 0                                            00307 00676 31 00457 00000
SA Vt 15 00310 00677 32 00764 00017
TU   · A 01 AL 00311 00700 15 32000 00460
TV    VO OIAC 00312 00701 16 00763 00457
QJ -- L+1 OMND 00313 u0702 44 00703 00371
T« US- -0- 00314 00703 11 01000 T'000
CALL OUTPY 00315 00704 37 00601 00577
MJ

'
DMND 00316 00705 45 00000 0037,1

cn NUTBAL RJ ELOC*3 ELOC+1 00317 u0706 37 01403 01401
' TP    UB          Q                                            00320 00707 11 01002 31000
,/
C,0

- CALL OUTPT 00321 00710 37 00601 00577
4 I MJ OMNO 00322'00711 45 00000 00371

AJOINT RJ ELOC*3 ELOC+1 00323.00712 37 01403 01401
- TP .

Vl MN002 00324 00713 11 00704 00330
TH    VW          Q                                            00325 u0714 11 00770 31000
CALL LOAD 00326 e0715 37 00463 00461

: · ,  -         MJ - DIFFUS 00327.u0716 45 00000 00642
XESMAU RJ. ELOC+3 ELOC+1 00330 u0717 37 01403 01401

TP U4 Q
.

00331 00720 1.1 00777 31000
CALL ' OUTPI 00332 00721 37 00601 00577
MJ DMND 00333 00722 45 00000 00371

BASLIB RJ ELOC+3 ELOC+1 00334 80723 37 01403 01401
MJ DMND 00335 00724 45 00000 A0371

PREAl RJ ALARMl L+4 ALAHMI- PROGRAM ID iN          00336 00725 37 00342 00731
TP V4 Q DIAMOND IS LESS THAN 42 00337 00726 11 00767 31000
CALL ·LOAO 00340 00727 37 00463.00461
MJ 00341 00730 45 00000 00611PROBIN

00342 00731 56 00000 00342MS ALARMl
PREA2 RJ ALARM2 L+2.. ALAHM2- PROGRAM ID iN 00343 00732    37 00343 00734

MJ PREal+1 -DIAMOND IS GREATER 00344 00733 45 00000 00726
MS. ALARM2 THAN ILl. - 00345 00734 De 00000 00343

PREA 3 RJ ALARM 3 L+2 ALARM3- ID OF PROGRAM 00346 00735 37 00344 00737.
MJ PREA,+1 LOADED DOES NOT MAICH 00347 00736 45 00000 00726
MS ALARM3 THAT· OF PROG. CALLto. 00350 00737 56 00000 80344

PREA4 RJ ALARM4 L+2.- ALARMU- END OF PROG• 00351 00740 37 00345 00742
MJ PRE81+1 TAPE.. 00352 90741 45 00000 00726
MS ALARM4 -                                      00353 00742 56 00000 00345

STOP TP -  MSK 2 Q , END OF RUN SEQUENCE• 00354 U0743 11 00531 31000
SP TAPE8 12 00355 00744 31 OU077 00014
QS A WRTl 00356 e0745 53 32000 80757
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QS WRTI NAT2 00357 00746 03 00757 00760
Sp 'APEI        12 00360.00747 31 000/0 noolu
QS A WR. T 3 00361 V0730 33.32000 nO'/61
EF WRTI ENt)-nF-FILE, OUTYUI TP. 00362 00751 17 00000 00757
RP 120 L+2 00363 00752 75 OU 170 nu754
Eil TYENn 00364 00753 77 10000 00762
EF WYTJ REW PROG. TAPE. 00,65 v0754 17 00000 nu761
EF WHT2 REf OUTPUT TAPE. 00366 u0755 17 00000 00760
PS STOP. 00367 00756 57 00000 nuooo

WRTl 8     02006u600000 00370 00757 02 00646 00000
WRT2 8 020040000000 00371 00760 02 00400 00000
WRT3 8 020040000000 00372 u0761 02 00400 00000
TPENO 8 606n60601060 00373 00762 60 6u606 06060
VO       8                               MONITOR CONSTANTS. 00374 00763 00 00000 00000
Vl       8 1 00375 00764 00 00000 00001
V2                      2 0()376 00765 00 00000 00002
V3 8 3 00377 00766 00 00000 00003
V4 8 4 00400 00767 00 00000 00004
v8 8 10 001!01 v0770 00 00000 00010
Vill B 16 00402 00771 00 00000 00016
V 178 8 17 00u03 00772 00 00000 Auo,7
V 77778   8 7777 00u04 u0773 00.  00000   8 7777

Ul       815 1 00405 00774 00 00001 00000
U2 815   2 00406 00775 00 00002 nu000
U3 815 3 00407 00776 00 00003 00000
U4 815   4 00410 00777 00 00004 AUOOO
US 815 5 0(la 11 01000 00 OU005 00000

U 7       815   7 00412 01001 00 00007 Ou000
01                        u 8 815   10                                                     00u 13 01002 00 00010 00000
1 TIMEl 8

00415 01004 16 Ou 333 01177
00ulau 1003 00 00000 00000

F
Co CLSEQ TV SUBR+2 ALLOK+2
00 MJ ALLOK OOLL 16 u 1005 45 OUOOO '01175

8                                                            00417 01006 OU 00000 OU000
TV bUBR+5 BAREAU+2              -                    00020 v 1007 16 00336 01043
MJ BARE5D 00421· 01010 45 00000 M1041
8                                                            00 u 22 01011 00 00000 00000
TV SUBR+A BARITE+2 00423 01012 le 00341 01152
MJ BARTTE                                       00424 01013 45 00000 01150
8                                                            00425 01014 .UU 00000 00000

TEMP RSRV  2            2             MONITOR STORAGES. 00426 e 1015
DIAM RSRV  18 18 001130 u 1017

BKPEAu MJ START REAU BLOCK ON TAPE IT 001 00u 52 01041 45 ou000 01045
MS ERROR EXIT o02 00u53 01042 Se 00000 nuooo

EXIT MJ FILL NORMAL EXIT 003 00c54 01043 45 00000 '30000

PAP 1 004 00455 01044 00 00000 00000
START SP :  EXIT        15 005 00u 56 01045 31 01043 n0017

TU A L+1 006 00 u 57 01046 tb 32000 01047
.le FILL PARI 007 00460 01047 11 30000 81044
LQ , PARt A+6 008 00461 u 1050 55 01044 3200'h

QJ- 6wo FWD 009 00462 01031 44 01052 (,1056
HWD TY fON, MODIFY 010 00463 01052 11 01145.01'04

TP RDBro RUVBLK 011 00464 u 1053 11 01142 01135
TY MOVFWD '1OVE 012 00065 01054 1 1 01 143 n 1138

M.1 SMIFT 013 00466 01055 45 00000 01061
EWD Ty 40#2 MODTFY 014 00467 01056 11 01146 11104

TP KDF Wo ROVBLK 015 OOL!70 01057 11 01141 11135
T P MOVPAC MOVE 016 00471 01060 -11 01144 n 1135

SHIFT Lu w A+11 017 00a72 01061 05 31000 32013
QJ Ltl L+3 018 00„73 01062 qu 01063 01065

Tv ENDING ENOTo 019 00474 01063 16 01131 01116

I
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MJ L+2                           · 020 00475 01064 45 00000 01066
TV tNDER ENOTP 021 00476 01065 le 01132 01116
LQ Vl 7B A+12 022 00477 01066 55 00772 32014
SP YARl 54 023 00500 01067 31 01044 00066
QS A ROVBLK 024 00501 010'0 53 32000 01135
QS A MOVE 025 00502 01071 53 32000 01136

ROVAR EF NORMAL SET NORMAL HIAS 026 00503 01072 17 00000 n1133
TP    v2 INDEX SET BTAS INDEX 027 00504 01073 11 00765 41137

ENT TV MARI RA 028 00505 01074 16 0/044 01103
EF ROVBLK STANT TAPE o29 00506 01075 17 00000 01135

RO ERO               A           REAU IOA 030 00507 01076 70 00000 f2000
EJ    VI PARITY TEST PARITY ERROR 031 00510 01077 43 00764 01106
EJ V2

'
ENOBLK TEST END OF BLOCK 032 00511 01100 43 00765 01110

EJ    V3 M006 TEST 9006 ERROR 033 00512 01101 43 00766 01114
EJ    va ENDTp TEST ENO OF TAPE 034 00513 01102 43 00767 n,116

RA ERl FILl. READ wORD AND 035 00514 01103 76 10000 30000
MODIFY RA    L-1          Vl           BUMP READ ADDRESS 036 00515 011011 it 01103 A0764

MJ RO REAO NEVT WORD 037 00516·01105 45 00000 01076
PARITY TV PARTN OUM, SET DljMMY SWITCH TO 038 00517 01106 th 01121 01111

MJ RA EXECUTE PARITY ROUTINE 039 00520 01107 45 00000 81103
ENOBLK EF STOPTP END OF BLOCK STOP TAPE 040 00921 01110 17 00000 01140

OUM RJ L L+1 PARITY SWITCH 041 00522 01111 37 01111 A1112
EXITS RA EXIT V2 042 00523 01112 21 01043 00765

MJ EXIT 043 00524 01113 45 00000 81043
M006 EF STOPTP MUD 6 ERROR STOP IAYE 044 00525 01114 17 00000 01140

MJ MbRERO AND GOTO REPOS ROUTINE 045, 00526 u 1115 45 00000 01127

ENDTP MJ FILL 00527 01116 45 00000 30000
RA EXIT Vt

- 04/ 00530 01117 21 01043 00764
MJ EXIT 048 00531 01120 45 00000 01043

Crl PARTN L+1 ADDRESS FOR PARITY MOUT 049 00532 01121 Ou 00000 n1122
IJ INDEX L+2 TEST RIAS INDEX 050   00533 01122 41 01137 81124

F
CO TP    v2 INDEY RESET BIAS INDEX TO ROCK 051 00534 01123 11 00765 01137
<D LA A 12 POSITION RESULT OF JJ 052 00535 01124 54 32000 00014

AT LOBIAS      A FORM NEW BIAS CODE 053 00536 01125 35 01134 32000

EF •A CHANGE BIAS 054 00537. 01126 17 00000 r2000
M6RERU EF MOVE MOVE RACK ONE BLOCK 055 00540 01127 17 00000 n1136
ENOTPI MJ ENT REREAD THE BLOCK 056 00541 01130 45 00000 81074

ENDING ENDTP 1                                                               05 00542 01131 00 00000 01130
ENDER ENDTP+1 058 00543 01132 , ·00 00000 01117
NORMAC· 8 020000150000 NORMAL BIAS EF CODE 039 00944 01133 02 00001 50000
LOBIAS .8 02000016UO00 - LON BTAS EF COOE 060 00545 u)134 02 00001 60000
ROVILK B 02000625UOOO EF CODE VIL BLK RU uN 3 061 00546 01135 02 00062 30000
MOVE B EF VBL BLK RD ON 3 062 00547 01136 00 00000 00000

063 00550 01137 OU OUOOO 00000INDEX.   8
STOPTP B 020060006000 EF COnE STOP TAPE 064 00551 01140 02 00600 00000

ROFno 8 0200062'l)000 065 00552 01141 02 00062 30000
ROBWO 8 0200072 50000 066 00553 01142 02 00072 3U000

MOVFWU 8 020006439000 067. 00554 01143 02 00064 30000
MOVBAC B 02000743u000 068 00555 01144 02 00074 3u00O
KON 1

- RS RA VI 069 00556 01145 23 01103 00764

KON2 RA KA Vl 0./0 00557 01146 21 01103 00764
REWINO  ' 8 0200200_luOOO 071 00960 01147 . 02 00200 ,0000
BKRITE MJ STARTl WRIl E BLOCK ON TAPE TT 001 00561 01150 45 00000 01154

MS ERROR EYIT 002 00562 01151 26 00000 00000
txITI MJ FILL NORMAL EXIT 003 00563 01 52 45 OUOOO FOOOo

PARAl 004 00564 01153 00 00000 00000
STARTI SP EXITI       15 005 00565 01154 31 01152 00019

TU A L+1 006 00566 01155 15 32000 n 1156

TY FILL PARAl
00570 01157 55 00773 32017

007 00567 01156 11 30000 A1153

LQ V77778 4+15 008



TABLE V-2C
(page 7)

QS HARAI "1 SETUP N 009 00571 u 1160 53 01153 01166
TV PARAl W2 SETUD EW 010 00572 01161 16 01153 01167
LO V,78 A+12 011 00573 01162 55 OU772 32014
Sp YARAI 54 00574 01163 31 01153 OU066012
QS A WRVRLK 013 00575 01164 53 32000 01173

WRVAR EF NRVBLK START TAPE 014 00576 01165 17 00000 01173
Wl RPV L+2 wRITE 015 00.77 01166 75 10000 01170
W2 Ewl Fl LL N WORDS 016 Oot00 01167 77 10000 30000

EF PTPOTS EF CODE STOP TAPE 00601 01170 17 00000 01174
RA EXITI Vt 018 00402 01171 21 01152 00764
MJ EXITl 019 00603 u 1172 45 00000 n 1152

WRVBLK B 020006600000 EF CODE VB WRITE FID 00604 01173 02 00066 00000
PTPOTS B 020060000000 00605 01174 02 00600 nu000
ALLOK MJ 0000 ALL 3 ALLOCATION UUL,6 00606 01175 45 00000 01202
ALL 18 MS 0000 0000 ROUTINE 0007 00607 ul 176 56 00000 00000
ALL 2 MJ 0000 FILL 0008 00610 011/7 45 00000 30000
ALLPI FILL FILL 00611 u 1200 uu 30000 30000
ALLP2 FILL FILL 00612 u 1201 Uu 30000 30000
ALL3 SP ALL2        15          BKING IN 00513 01202 31 01177 00017

TU A , ALL 4 PARAMETERS 0014 00614 01203 15 32000 A1205
RPB 2 LL4A 00615 01204 75 30002 01204

ALL4 TP FILL ALLpl 0016 00616 01205 11 30000 n1200
LL 4A TU ALLP2 ALL8 0OA17 01206 15 01201 11215

TU ALLPI ALL21 0018 00620 01207 15 01200 n1210
ALL 21 Te FILL        (1                                    0019 00621 01210 11 3u000 01303

SP ALLpt        15                                           00622 01211 3I 01200 00017
Tu A ALL22 0021 00423 01212 15 32000 01213

ALL22 Te FILL        01                              -      0022 00624 01213 11 30000 01304

  ALL 20 RPB 3 LLBA 00625 01214 75 30003 81216

  ALLB TP FILL VAR IST VARI 0024 00626 01215 11 30000 01300
L.MA SP ZERO 00 A 27 01216 31 01271 00000

0 ALL9 Te VAR·        A                                     0026 00630 01217 11 01300 32000
EJ FLAGO ALL 16 0027 00,31 01220 43 01272 01267

ALL32 TV VAR ALL 13 0028 00632 01221 16 01300 OI223
RA ALL 13 V2 0029 00633 01222 21 01223 00765

ALL 13 TP VAR2 FILL 0030 00634 01223 11 01302 30000
TP CONI ALL 14 BUMP 0031 00635 01224 It 01277 01226
RA ALL 14 VARI        (1                        0032 00636 01225 21 01226 01301

ALLIa MY FILL Fl LL 0033 00637 01226 71 30000 30000
TR A TEMPt 0034 00640 01227 11 32000 01274
ZJ ALL27 ALL 17 0035 00641 01230 47 01231 01245

ALL 27 TV VAR ALL 11 0036 00442 01231 16 01300 01237
SP    (1          15                                         00643 01232 31 01303 80017
AT    Cl          TEMP2 0038 00644 01233 35 01303 01273
SP VAR         6                                            00645 u 1234 31 01300 00006
LTL                0                                            00£46 01235 22 00000 31000
SH U 30 00647 01236 31 31000 00036

ALL 11 AT IEMP2 FILL 0042 00650 01237 35 01273 30000

se . TEMPI 0000                                 0043.00551 01240 31 01274 00000

AT    Cl          Cl 0044 00652 01241 35 01303 01303
AT    Vt          (1                                    0045 00653 u1242 35 00764 01303
TJ CEND ALL 17                                   0046 00654 01243 4, 01275 n1245

MJ 0000 ALL 18 0047 00655 01244 45 00000 01176

ALL 17 TP CON 1 ALLl S BUMY 0048 00656 u 1245 11 01277 n1247

RA ALL,5 VAR2        01                        0049 00657 u 1246 21 01247 01302

ALL. 15 MP FILL Fl LI- 0050 00660 01247 71 30000 90000
TY A TtMPI 0051 00661 01250 11 32000 01274

ZJ ALL 31 LLA 19 0052 00662 01251 47 01252 01263

ALL31 TV VAR ALL 12 0053 00*63'01252 16 01300 n1255

HA ALL 12       Vt                                    0054 00664 u 1253 21 01255 00764

-
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SP    ul           15                                           00*65 01254 31 01304 00017
ALL 12 AT    01 FILL 0056 00666 01255 35 01304 30006

SP TEMPI 0000 0057 00667 01256 31 01274 00000
AT    01           01 '                                      0058 00670 01257 35 01304 01304
AT    vt           01                                      0059 00671 u1260 35  00764.01304
TJ '-)ENo ALL 19 0060 00A72 01261 42 01276 01265
MJ 0000 ALLlq 0061 00473 01262 45 00000 71176

LL&19 TV ALL 13 LLA 13 0062 00074 01263 16 01223 01264
LLA13 TH vARI FILL· 0063 00A75 01264 11 01301 30000
ALL 19 RA ALLA U3 0064 00676 01265 21 01215 00776

MJ 0000 ALL20 0065 00677 01266 45 00000 01214
ALL 16 RA ALL2 V2 EXIT 0066 00700 01267 21 01177 00763

MJ 0000 ALL2 0067 00701 01270 45 00000 n1177
ZERO 00702 01271 00 00000 (10000
FLAGO 8 37777777f777 00703 01272 JI   7 17'11   7 (777

TEMP 2 00704 01273 00 00000 00000
TEMPl 00705 01274 00 00000 00000
CEND 8 00000002/777 00706 01275 00 00000 27777
DEND 8 00000007/777 00707 01276 00 00000 7/777
CON 1 MP 00710 V 1277 71 00000 00000
VAR 00711 01300 00 00000 00000
VARt 00712 01301 00 00000 00000
VAR2 00713 01302 00 00000 00000
Cl                                                                     00714 01303 00 00000 nu000
Ul.                                                                    00715 01304 00 00000 00000

X53 OMM 03 00716 01305 27 47470 00306
SETL 108)

10EN 00717 u0010 OU OU000 00000

N                                                                     00720 00011 00 00000 OU00O

T' 1
00721 00012 00 00000 00000

1-' Cl 00722 00013 00 00000 00000
R 0000 0000 00(16 0(>723 00014 00 00000 00000
S 0000 0000 0007 00724 00015 00 00000 00000
Y                                                                     00725 00016 00 00000 00000

0000 0000 0008 00726 00017 00 00000 00000
i NFl 0000 0000 0009 00727 00020 00 00000 nuooo
INF2 0000 0000 0010 00730 00021 00 00000 00000
1 NF 3 0000 0000 0011 00731 00022 00 OU000 00000
1 NF4 0000 0000 0012 00732 u0023 00 00000 00000
INFS 0000 0000 00,3 00733 00024 00 00000 00000
INF6 0000 0000 0014 00734 00025 00 OU000 00000
INF7 0000 0000 0015 00735 00026 00 00000 00000
INF8 0000 0000 0016 00736 00027 00 00000 00000
INF9 0000 .0000 0017 00737 00030 00 00000 00000
INFIO 0000 0000 0018 00740 00031 00 00000 00000
1 NF 11 0000 0000 0019 00941 00032 00 00000 00000
INF 12 0000 0000 0020 00742 00033 00 00000 00000

0000 Ooon 0021 00743 00034 00 00000 00000

RHO 0000 0000 0022 00744 00035 00 00000 00000

VAPI FX-CHANGE CON,MESH,YB 00745 00036 00 00000 00000

KKK FX-REGION INDEX 00746 00037 00 00000 00000
NOM -  ·FX-ISATOPE INDEX 00747 00040 00 00000 00000

0000 0000                     ' 0023 00750 00041 00 00000 00000
PSUBO F 3.12         13 FISSIONS-KE+SEC 00751 00042 25 57060 12073
Y SUBX         F 3 -3 XE 135 ATOMS-FISSION 00752 00043 17 06111 56457
YSl_'B I F 5.6 -2 I 135 ATOMS-FISSION 00753 00044 17 47126 01014

YMBP F 1.4 -2 . PRlug ATOMS-FISSION 00754 00045 17 27126 01014

LAMXE    F 2.1 -5 PROM-SEC DECAY XEI 33 00755 U0046 16 15402 44301

LAMI F 2.9 -5. PROM-SEr DECAY I 135 00756 00047 10.17464 24065

LAMPR F 4.1 -6 PROM-SEC DECAY PR 149 00757 00050 15 74231 12733
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00760 00051    00 00000 nu000
RZERO F 9     FIRST MESH POINT 00761 00052 00 00000 00000

TIME    F                        0    CORRENT TIME 00762 00053 00 00000 00000
ePSIL F •00001 .00001CONv CRIT REAC 00763 00054 16 05174 56542

EP52 F .00001 .00(101 CONV CRIT POWER 00764 00055 16 05174 36542

EPS3 F •00001 .00001 CONV CRIT KZtRO 00765 00056 16 05174 26542

EP54 F •00001 •00001 00766 00057 16 05174 26542
KO F 1.0 1.0   DESIRED REACTiVITY 00767 00060 20 14000 00000
OMEGA    F       -                     DIFF. ACCEL. FACTOR 00770 00061 00 00000 00000
UZDK     F 1.0 02-OK FIRST GUESS 00771 00062 20 14000 00000

0000 0000 0036 00772 00063 00 00000 00000
QQ       F                             POWER OFNSITY Kw-CM3 00773 00060 00 00000 00000

UELTS F TIME SINCE SHUTDOWN SEC 00774 00065 00 00000 00000

UTMAX F 00775.00066 00 00000 00000
00776 00067 00 00000 00000

TAPEI    8 1 PROGRAM TAPE 00777 u00/0 00 00000 00001

TAPE2    8 2 9ASIC LIBRARY TAPE 01000 00071 00 00000 80002

TAPE 3    8 3 Mi CHO GpnUP TAPE NEW 01001 u0072 00 00000 00003

TAPE#    8     4                        NUCLEAR CONSTANT RYE 01702 u0073 00 00000 OU004

TAPES    8     5                        MICRO GROUP TAPE OLU 01003 00074 00 00000 n0005

TAPE6    8     6                        RAW 08 T8 TAWE 01004 00075 00 00000 0000h

TAPE7    8     7                        INTERMEDIATE l APE 01005 00076 00 00000 00007

TAPEB    8     10                       OUTPUT TAPE 01006 000/7 00 00000 00010

TAPE9      8       1 1                                DUMP' TAPE 01007 u0100 Ov ObOOO 00011

TAPE 10   8     12                       OMM SERVICE LIBRARY 01010 00101 00 OuOOO nu012

0000 0000 Uous 01011 00102 00 00000 00000

DIAl 0003 0000 Uou6 01012 00103 00 00000 00000

DIAZ Ooon 0000 0047 01013 00104 00 00000 00000

DIA3 0000 0000 0048 01014 00105 00 00000 00000
01 DIA4 0000 0000 0049 01015 00106 00 00000 00000

F DIAS 0000 Ooon 0050 01016 00107 00 00000 OV0OO

  DIAE'
0000

0000 0000 0051 01017 00110 00 00000 00000

DIA7 0000 0052 01020 u0111 00 00000 OU000

DIA8 0000 0000 0053 01021 00112 00 00000 nooOO

DIA9 0000 0O0n 0054 01022 u0113 00 00000 00000

DIA,0 0000 0007 0055 01023 00114 00 00000 00000

DIA11 0000 0000 0056 01024 00115 00 00000 00000

DIA12 0000 0000 0057 01025 00116 00 00000 00000

DIA13 0000 0000 0058 01026 00117 00 00000 00000

DIA,4 0000 0000                                 0059 01027 00120 00 00000 00000

UIA15 0000 Ooon 0060 01030 00121 00 00000 00000

DIA16 0000 0000 0061 01031 00122 ou 00000 00000

DIA17 0000 0000 0062 01032 u0123 00 00000 nuooo

DIA18 0000 0000 0063 01033 00124 00 00000 00000
01034 00125 00 00000 00000

LISOP RSRV 3 3. 01035 u0126
LENGy RSRV  3            3                                            01040 00151
LAKBK RSRV  3            3                                            01043 00134
LRDIF R SR V '-3 3                                            01046 u0137
LPTS RSRV  3           3                                          01051 00142
LREGN RSRV  3            3                                            01054 MO,45
La SUO RSRV. 3           3                                          01057 10150
LBSUN RSRV 3 3 01062 u0153
LPHI RSRV  3           3                                          01065 u0156
LCApp RSRV  3            3                                            01070 00161
LPEKI RSRV  3            3                                            01073 00164
LSFKI RSRV  3            3                                            01076 00167
LMESH RSRV  3           3                                          01101 u0112
LdPMX RSRV  3           3                                          01104 VOI/5
LPHKI RSRV  3            3                                            01107 v0200
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LNSMT......RSRV -3 3.. ..._.. .._2.,.1.- ...-..._...- '._....,-. -  .  .-     -- 011 12 -90393 --_.--7.-;.-_.--..:..„" :..LNXET -  RSRV·. i  · .... 3·'-    ':     2 -''   '·'I':'F'L                   -        .  ..   01115  00206,'31   ....': 45-4 A.
01120'00211r    '1 ../.  - . -LCApo R SRV         3,   ·   =.......    '

LCAPT ' - · RSRV -3 -1.*.1... i. -   3' :- ·-- -'.  .· 3£- .1 ·  imt.: T,1- i*ZI•,·-, . '-. ·· .01123 00214
LCPTI RSRV  3            3                                            01126 00217
LCAPF RSRV  3           3                                            01131 00222   .- ,

01134 00225    I   '     '"  ",1322'....i·' .:,   -  ..- i·. r .., ....13'491'.2.... 1. .'... --  -'-." .".,"01 1 37 tl0230,"5ig,5; i'21. :.1.t..  ..1
LPDIF 'RSRV )-5  . 3- -       ·     - ' -  ·    : .,         · ·       01 1 42  00233 ./J 1.-227  " -1 ;
LKPXE --- RSRV -3'  -   51,-   3.'r   :.   1 -4.   ri.  1                                                                                      -'r l ?4..7 5 'S.:  .·-       : •          -_ ,    0.  0 1  1 45,   ti0216  ,#:6*'P. .S..,5,· ...-.
LLKIA RSRV  3            3                                            01150 80241
CLKIB RSRV  3           3                                   '      01153 00244

t:::'.,».3:=::5;.i':.   ., -;,rf.    tc.1--      ":3.':..--.::r  ,1.Nt:...i,9,:-;IP, ': '357     .      0 ,5*,-r.,  y,-:'rk'':.'......   *..
LNSKIi'·T. RSRV 13 ....    .':.....2,2.' .......1 -f ..t... 0, 1 64.00255 ·..:fi;'is.....:S '-'I. - .3 .   .'LNOKI *4-  RSRV  ·'3'.e   ·-% f:' ·   '3 ·  .'-·,--r'-lzc.1* u   .,-s..1   .':'-4--,    ,;: -  I   -  ,„..t.:.,· ;». 01167,002606:- ,61 .--:.f ...:    .rt.'.--;
LNFp RSRV  3           3               · · - 01172 U0263,
LNCKI RSRV '3 3      ' 01'175 U0266

,

t    ; T.'....     i    - 3 ' f.:....2-7 €: 3...:15-2"74"M fi':-'.:   5,"-'. -;  ; "t  ;. '  5':03-·-si:'331/::'. ;-:  .,   '155,90,3.248': rs:·up                     .
  t::S fi..:::: 1  . --'.5-ti: 2.'. " ·, .-"*.i.'.   ,--.,5  -:  :.t · ·1... f"'*-5,: -       .... .':,-*2, -,*,  ,  :: t C i :S i ·i .'   -'*'.2 . f
LSHUF RSRV  3            3                                            01214 e0305
CRCOI B 01217 00310 00 00000 00000

R SR V - ·. 3,- -,-:,1,:;  23,IlR Rsav'<:,3.<. i.  „  ·33=-; j.-,,,--74-7  ..:...:3:i,<  .3,  '2'  , , :, '.' *4,1,5, ,#,  ;   03'< 00;,«  , <E  35.. „,,. :    7
:iZZI t#.U:2.:6.-12*d;ANil  lir:.,2:  ··1,239.22.i i*fftif-z"-- 2:2"' 9*,ti). ;22itt 8 Zi.4  1,81'86  '' jL OO

cn DELTA F CURRENT DZ-OK                ·  01232 00323 00 00000 00000
1 MU CURRENT REACTIVITY 01233 00324 00 00000 00000

01234 00325 ...„.-00 00000 00000

E  wi»& 92,**--.-*,z,*sp  :.i·4-:··, ............. ... . ....-- I -- ./.-- · -- I.=.-I.....I
PRINT'ROUTIMEJWORD LOUNT.-,5-:,i··,01235:00326 0>-,00 00000 OU000

iMNOOI" 9 8*2:;,%* 12*Oi»te:12 ·r  :-  . .   CONTRAL- WORD'DIFF•- AON,- *,<€7.3. 01 236 '00327.,:  : 00:00000,00000
EMN0O2'--4...., B J,4 t·„im .2.4  .;.;G ·*C S < · CONTRAL.WORD ADJ. MON.'lt,c,·2:,. - 01237.003303 ·400 00000 00000
SUBR RSRV 9   - 9 SUBHOI ITI NE EOUIVALENCES 01240 00331
MLMl RSRV  4           4           MONITOR ALARMS 01251 00342

URUM'.e#/ :5   "&-2,52;-3.  '.:*S,;;F".'f..8.I,  ::::2.TT ::--,  ::i:;: ::t:;3   :":.   5565,333:;.1:3: :;. ;;3  .::;: :;
T 21* i,20YiG Y:2-r»,-  2f·.;Zt · ·' f..... . XE+SM · I SOTOPE•NUMBEr('  i  :S' ·,33· 0' 257 00350.'-foo 00000'00000
MARK 1 Y*M  ':e.SI25:6'it·*• :, AL :-56,;:.w :I; . - ;.'--,CONTROL, WORD - XE+SM CONCR ·t'-1,-01260  00331.2 ·--00  00000  00000
MARK2 01261 00352 00 00000 00000
K3 01262 00353 00 00000 00000

01263 00354 00 00000 09000

't, 0  s  17FS-1 2 -'01 264 '00355' ' i" 00  0000'0  00000
UTWICE F-E  ·,7   --  .,-"A., 32- 3':3 0-f'.: ·744·326 Vt)911 =%w-.  ' 1,Nl·-·1·:9'.·,t. 4  ' '  0 1 265

· 00356 · i. 00.-OUOOO 00990
'AOMCFF •- s R'SR   *· 3.'21**Al ..t.W 3  ·<;' 5, 1= ::3    . •   · .,;1'22*fwi- :tES,-&.:.2SG·.A'8-9.0.2.01 266  .80357 9., ee....i ·r "7   : :  .: i:•
ISTBP 01271 00362 OU 00000 00000
DELTAT 01272 00363 00 00000 00000

•PRORM•,£-* EULS -  500008 )  ·,r·.;.»-,„.7, ,84:...7.-«-7+71,1:i-Tr:5'-C".:22;2: ri 7-'.r'r':ir.'. ;.-.y e..s....7.,-1-•-r *-.·-5-•r4
:t : .T.f .:t : .t.t:   .: -1'.'".2   :.'·.Nff...f, f:f,-t9»,2  ii» '.e':,f';.r:  .-<4, 7-t:h'»-t«'.:.:.- .,    ..".:p   i.
ALARM2 .*.. EQLS r   MLM 1 *1 „-'- 64.   ..'* 44**ww.  --72  - c*.J  --dw;Zli £4312'*A <b  ..., 7,1*..2£L :t, - .1-  Z.6899 --    3143
ALARM3 EQLS MLM 1*2 I .

ALARM4 EQLS MLM 1+3
END                                                                                                                                                      t-•OUO

UO



TABLE V-2D

PROBLEM INPUT

._  .,. SETL_.1 .- , ..„-14008) PROBLEM INPUT
, X53 UMM 04 5 ; '=-  '.    . '.    »:.... '.·:--T·i".'7.:-2-'-, ..'-'    ".- 00001  91400  .<'·'·« 27 'af470  00307''T    ·  ,

PROB MJ 0000       ·   .   ,PRO 1 'r .   , : .,-1..:-17'' -- ·'  3.  ".   0037.00002 01401 45  00000  01404    .     t

PROE MS    -  ,     0000    -·. -+     .   0000  ·· ;'.-',*'r•Gfix  ,&.4.'-.-*'Z...4.2.:-,:Evz-  -   -1.0038   00003   01402  -
56 00000 00000

PR02 MJ 0000 Fl LL 0039 00004 01403 45 00000 30000

PR01 MJ TODO 00005 01404 45 00000 01405
0042 00006 01405 45 00000 01406

4TRO     '   . PJ    '  £22T:   + ··----:   3 :' .1--'--fi T-"r3;E.'-r - :.-4   ' ..  *  -
.

.  - 00007 -01406 - 3 - 11  02745  02635
: '                            Tv . CON 1

'26.2,  6...     il.t.. ...:, il  -' .4,   *5.3-:-, ,-:...  .,- 1.  .  . -   i 7.- 1 T  ,_, ·;65           .  r    '  -                                  ·1... - ·--·  RPV---·114-
TP ZERO LISOP 00012 u)411 11 02505 00126

PR016 TP ZERO - DUMP                                       00013 01412 11 02505 02557

.;,  - CALL COREAO.:...- . -

.   -'r,·™ :r¢ ..5.73, 22 '..   ' I  TI  "..."r'.;    000,5  'O 1 4 1 4 5 1  ·  04 -02727   0 1 6 6 1 ··-»'* Nap
00014 01413 37 02751 02747

PR05 04. T':.'·'  .   .0(8   -

f             TP     duff- C OUMP3 , .  ·  1. t...,9..I; ·, •;:' 2 ,:  ·g.   ,· . 1    .00016' 01415':    11 03105 02561'. : S
PR019.- .-.RJ: ,·EXIT3 ..... .FX086 1 ·. •:':.0 .. .kil'..._-1·:'.-;, .S·:hi.c.   . ,&4/1 1 00017 „Ut„la-·,4237''O. 123 03tal ,* I4  r,    T                   00020-01417 -„qi-92730- 02727-

Ty
,
FR05 PH09 0087 00021 01420 11 01414 01465

... ,: .43-..  SP T .0000 0056 00022 olu21 31 02727 OUUOO

i i:':.:15
. ST:'  1-VKi' -91...     A.      . ...... 5....:i,;R.'i. :.,  '.,·  ...   .''  · 3 -.  .--  ..  0057  00023-0.14221.13 -36,02503  32000 3.9 .:.7

1.„DJ':.>it-   SJ   .; FIX'   .',    ·  ROPI.·   .'· " -'.tf   ....4 -  ..9.. ..:,1     .0058,09024 014231.' ,740 01424 01427 -0-,I'.l
'FIXi-:    .Tp, - . CON5 4 - ._ ROP,2 -- ....  4-..r....'4.6.-' ...    ,.    '_  t . 0059..00025  01424: '2.Mll 02467 01474 ,<Ii' '., 1.-„-

TU LLTl SETT 00026 01425 15 02576"01467
MJ 0000 ROP 19 Ooho 00027 01426 45 OUOUO 01442

0061 00030 01427 36 02503 32000
e?PfV'r:-:sor·,.;20 1 1  -  :  3  AOP2:  ,.2,   i   ..3.4-'72+  ..·''o         "-:5-p     ,-1-0062-00031·"01430'-r4*·01431:.0.434' 'i<'94
82:31: t,: ;,  3:7.11.A" .:..RSO , .,:, · ,·. Ni  ..:,,j :is::<,0,···2.:.  --i:.-:.    .:   ··00:;:  :.-Z;:::-: ,'.i.  :    ::2 <00 ::411:23 

01          ' MJ 0000 ROPlg 0064 '00034 01433 46- 00000   01442
F ROP2 ST VMIL        A                                     0065 00035 01434 36 02503 32000

SJ 00036 01435 4e 01440 01436

4           680WT:I;f 'f· · TP '  '2.0: 3 ,-:, ...' - R ; .1.-::<-,-,YE€rE'3;:c*ct.·5:7-'-   , 't": 2-7:,1:  5...-:3).f 90037:01 436: r'  , -'0260  CO '465 :$rk
1 ·-1  .  '„    MJ  .·   '*-''f I'.-:F,.4 :s,L+24*:746...r. c.,1.....e...''  .. i,fl:.:.      u·· ,;, '*2 1 5 ' f.

. 00040 01437.7' i 45 00000 014.4 1 ·'t..,t:
iMIXED  .'...    AT,...'.  VMIL:b:,-,4.   *..·.A ·*;43-9.41.' --#fl,t:-2  -, 4311:,i-,c... ... "·3.,21.j ..2,-:2. <:ea.;.0004·1 · 01440'.'2It .35::02503  320008.i:C 3

AT CON7 ROP 12 06042-01;141 35  02471'61474

ROP 19 TV LS 0073 00043 01442/ 16 02635 01507
PRO 1 3         -                            00044 01443 15 02635 01544

;4 y,1, 1- ,-,.Tu:.vr,-5-*3.7 ........ PRO24 .,  :Fe-*V#RUP:-  3  +
. · 0 .    .···TU, .*ELVal.'+.P:lift PRO6: '1; .-™.6'... .  .6  .:- - ,-r: A '. -2, IE5·?f·.6674. '00045 .01*44'7711,15702556-:.0,447·3:-itH33PROlr  -    SP.   'LT,-·tf h -r.·· i· 0000' :A'f-E'.TEST.FOR.E, ''.).  .Z f, A  -1S- 0075 00046 ·01445 - ·:··'31.,02727@.00000'. :hi 3
PR033 --   ·.    RJ:'47:· PR03< 22-1,4* PR06:: -i-..1£*62.&-i.,5.J-241'.1 t*P.·2...I·d f.,2 26.'0077 .00097   01 fe  t.,63729.lat,6-  0.1 447,& 1217
PR06 TV FILL DUMP 0078 00050 01447 16 30000 02557

EJ OUMP PR07 0079  0005 1   01 U50 43 02557 01456
0080 00052 01451 21 01447 02500

l'2;7.. 6.....:9. I..3:SDROar:EF:.79Sr  6EE :55. e r; S  344373%66'2225*.¥7' 7:'TOoei,S ooos3;'01 4527 ;3 1:'02557."00000912 ij.
{·   :3 2'42.  EJ.<   ', T FLAGZ Y ·. t:  ..ERR2'"'  2,-2. i..''  4,   ' ' ''I: 6.,t.U  f,g 3614;-     '. b082 100054,,0 1453 <22 43·  02.1 54.0 145545  '  11
11 51...'3.,'r .. MJ.: .- ' :0000·.·.:'.6.* PRO „ .:6& 232 i .'.1 0083.1-0005.519-1-#w 42 3'i45,00000. 0 Ift:S;211. i.*-
ERR 2 MS 0000 ERR2 00e4 00056 01435 De"OUOOO 01455
PR07 TU PROB PMOR O0ms 00057 01456 IS 01447 01457

00M6 00060 01457 15 30000 01520
 : 08   4..... -;      .i 'C   :., C, T.   :   :    :, ,R   , 1-1, :,S,#M::f.'--1: , o  -0006 1   -Q i i(6'0791 "1 «'0*..6   0,465" 7  Ipr..1
Er·3  -·,  i'. Tp..".   . ZERO, <.«.    „·''  (3.·   -·- ··,h -,1/' .  '-    7<'4.6,9----i.  .-  .3-7-1=. P.:,«..7:r.1  0088·00062.01461'ittr"ll:02505'  025649·ticet
PRO1O  -PS  RP    '.112· X ...I;:3 3...:1 opRO:Z: 1,:Lir'f313'I.:&.3 222   2...00063- 9146241<17-5--  0014  01464-, 1 i.-i

IP ZERO        T                                     0090 00064 01463 1 1  -02505   02727

1 OPRO CALL .COREAD                                                 00065 01464 37 02751 02747

PR09,:   :  . . -0. . .  :  F I L L. 00 30000 3UOOO
·TPVS .    Tp    ·vs      ". "'.--1  L'.35.7-1.. I B; 3  :- 7.:.0.E=»=3*-'9-:.{;8  7    - 11    41"1'0253  02562=75,1
SETT' TU'' F I L L

.PROI 2'S.. - .  ..1 .. :.·-·i .11 5.:i:;3 ; 4'1- ". -·
• - '   00070.01467   " .::15- 30000 -0 1 4 7 1-         . ,  ,. X

PRO 18 . RPB 4 ·2'
'

-:„   - 18PRO     - ' -,....„-.'- -  -'- -- -7----  --'..----.'*-*09;1  0000   .0u11        '.  - -     -9 .2'..PR012 TP FILE DUMP

/
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18PRO SP OUMP 00073 01472 31 02557 Ouooo
-    „. - EJ FINI· ·. PRO 14 j..                                    00074 01473 43 02462 01515

ROP 12 RJ FILL FILL CONVERT 7. "   '3 '..   .' 41. 0102 00075 u 1474   1'37 3U000.·30000
0'    OUMp

-

OUMP XSO  TO               · ,
- 0.103 00076.01475 00 02557 0255/ POP

TP OUMP3 Q 00077 01476   „ .I t  02561  31000

QJ L+/ PROI'-4 00100 01477 44 01500 01503
TP OUMp IDEN 00101 01500 11 02557 00010
RJ 30AMN GOAMN .....-.00102 01501 37 01503 01503
MJ PR031                                 '  . 00103 01502 ." " 45 00000 01545

GOAMN RJ L -

L+2                 -            ··· 00104 01503 27 01503 01505
00105 01504   .   . 45  00000  01507:·":·.· ·.i ..·..'MJ · PR013

RPB 60 L+2 BRING IN SACRED BLOCK 00106 01505 75 30074 01507
TP IDEN/+76/ IOEN STORAGE TO EXECUTION 00107 01506 11 03344 00010

PR013 . TP DUMP...     .          .FILL. 0104 00110 01507 11 02557 30000
RA PRO 1'2 .UZ '' ,  -···'     ' ·C.. ,··.·'..'";°0011"1 01510.-..21·01471 62507

; 'R A PRO 1 3             ,:     -  V t     «                          . MOD    P R O 1 3 0106 00112 01511 "·: 21 01507 02225
RA ..C3 .... -. ·U.1.·-·-' ...: :      .·.,·.

„- -- -0.07.00113 01512.1-1,2; 62564 02506
IJ    Cl          PROIA 0108 00114 01513 41 02562 01470

MJ 0000 PR010 0109 00115 01514 45 OU000 01462
PR014.   TV  . PR013     .  pR015...  .AFFIX 0110 00116 01515 16 01307 01516

PROIS TP" FLAGO FILL "-' FLAGO     ' .- .     0 1 1  1    00117   01516     -"      11    0 2 1 5 2    30000

RA C3 - :Ul      ·                              01.12 00120 01517 21 02564- 02506
PR02.1 SH FILL-     '·

· 6     2             .·            -         00121 01520 .31 30000 00006
LTL                A                                            00122 01521 22 00000 3200u

ZJ TAPE NOTAP Otis 00123 01522 47 01523 01532

iTARE. -...  SP      .A. . . . 30 00124 01523 31 32000 00036

TP   A.    .    PR022 ..·.        0117 00125 01524    -11 32000 01530
TU' · ·9 3 PR022 ''      c    ;· -  i  p                                          . 0 1 1 9   Op 1 2 7  .0 1 526            36   02635   0 1 530

0118 00126 01525 IS 02564 01530
cn .'· .5.- ····TV J"   LS.·· -'·   .'t·.:, ': PR022

1 RJ WRZ BRITE 0120 00130 01527 37 00341 OU337

E               PRO22              MJ      . * NOTAP
FILL Fl LL 00131 u 1530 Qu JuO00 30000

00132 u 1531 45 00000 01532

NOTAP   . TO  -  92021 · PR023 0123 00153 01532 15 01520 01534

4· ; . -    .Te ZERO DUMP 0124 00134' 01533 11  02505  02557

PR023 Tv FILL      DUMP. - .0125 00 t 35 01534 16 30000 02557

SP UUMP 0000 0126 00136 u 1535 31 02557 OUOOO

OPR23 ZJ COR NOCOR 00137 01536 47 01537 01607

.COR..· T.V. .... -OUMp PR024 -· - 0128 00140 01537 16 02557 01544

-  ·TV  :'·'OPR23.'. A PRO30 00141 01540 16 01536 01546

PR027 SP·· C 3 .1 * '.0000 0129 00 i 42 01541 31 02564 00000
  - ··-  '    ' AT -· C07     --. PR025 0130.00143 u 1542 33 02567 01543

PR025 RM 0000 UIVI 0131 00144 01543 75 00000 02545

PRO24 TH FILL FILL 00145 U 1544 11 3UO00 30000
0133 00146 01545    37 01545 01546, PRO31  ·     .RJ PRO3 1 - PRO30. .

PRO30 -' MJ. 0000·       PR016  -'        0134 00147 01546    45 00000 01412
PR032 .-' TP- 1, Nl                                    0135 00150 01547 11 00011 02572

, 1 L -· RA  - Nt. • .· ····.2- V.l  :. . '·J                       0136 00151. 015,0 21 02572 02523

TP    Nl NKl 0137 00152 01551  '  11 02572 02373
RA NRI         R                                     0138 00153 01552 21 02573 0UU 14

...   RS  ..  . NR 1 - ..:.... 7...· .VI : . 00154 01553 23 02573 02525

TP ..,N.  .,    ·  .N3           -           '            · 00155 01554 11 00011 02602

RA   N3 · .'  '- .V 3 00156 01555 21 02602 OZ527
1    . • Ty·*  I .' -: I 2 00157 01556 11 00012 0,570

RA    12 V2 00160 01557    21 02570 04326
TY    I           I)                                    0139 00161 01560 11 ou012 02571

..':.- · RA: ,-I 3 V3. 0140 00162 01561 21 02571 02527

MP.  "':  V 4 R                                            00163 01562 71 02530 0Uu 14

: · AT  Vt 4Mt 0142 00164 01563 35 02525 02874

TH · ·I· -  . ·       RIZZ     -        -                                      00165 01564 11 00012 02573

RS KII2 VI 00166 91565 23 02575 02525
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MB    R-           I                                            00,67 Ul 566 71     00014.   Ou012

MP. A RII2 00170 01567 71 32000 02575
OV    V2 RII2 00171 01570 73 02526 02575

00172 01571 11 02575 02473IP RII2 PLUS;
00173 01572 , 21 02473 02525RA FLU51  -    Vt

TP URUM ORUM 1 00174 01573 11 00346 oz460
SP LLAST 00175 01574 31 02746 OU000
TJ MINCE THMC ., 00176 01575 42 00347 01601
TV LLAST COREI 00177 01576 le 02746 02457
RA COREt       Vt                                         00200 01577 21 02457 02325
MJ                                                              00201 U 1600 45 00000 01603RJALL

TPMC TV MINCE COREI 00,02 01601 16 00347 02457
RA COREI       V;                                         00203 01602 21 02457 04525

RJALL RJ ALL 2 ALLOK 00204 01A03 37 00333 00331
COREI DRUM 1 00205 01604 00 02457 02460
VARBL FILL 00206 01605 ' 00 02640 30000

OPR33 MJ PR016 00207 01606 45 00000 01412
NOCOR TU PRO21 PR026 0147 00210 01607 tv 01520 01612

RA PRO 26       Ul                                      0148 00211 01610 21 01612 02506
TP ZERO DUMP 0149 00212 01611 11 02505 02557

PRO26 TV FILL OUMP 0150 00213 01612 le 30000,02557
SP UUMp 0000 0151 00214 0161·3 31 02557 00000
ZJ ORM 00215 01614 47.01615 01412PROIA

0153 00216 01615 le 02557 01544URM TV DUMP PRO 24
00,17 01616 16 01606 01546TV OPR33 PR030

-..„. .MJ . -oooe ,-PR027 0154 00220 01617 45 00000 01541

ERR3 - MS 0000 ENR 3 0155 00221 01620 50 00000 01620
STOPP MS STOP:' 00222 01621 56 00000 01621

Cn     AKBK- . . MJ . 6ooe AKBKI       '                          0164 00223 01622 45 00000 01634
1 MJ 00224 01623 45 00000 02314OIAMS

0166 00225 01624 45 00000 30000Z MJ 0000 FILL
c>        -p._.. MJ .oooe 0167 00226 U 1625 45 00000 30000FILL                ' ·'-  ' MJ 0ooe FILL 0168 00227 01526 45 00000 30000

MJ 0000. FILL 0169 00230 01627 45 00000 30000
MJ 0000.. FILL 0170 00231 01630 45 00000 30000
MJ 0000 FILL 0171 00232 01631 45 00000 30000
MJ 0000 FILL 0172 00233 01632 45 00000 30000
MJ 0000 FILL. 0173 00234 01633 45 00000 30000

AKBKI RJ EXITB                                                 00235 01634 37 03123 03,21FX086
00736 01635 00 02730 02727.TI T

RJ .EXIT2. FLOB. 00237 01636 37 05120 03116
TZ          Tl                                           00,40 01637 00 02731 Ok-730

RJ EXIT3 FXO86 00241 01640 37 02123 Ob121

TS T2
. - 00243 01642 37 03123 03121'

00742 01641 00 02734 02731
.-     "

RJ 'EXITs FX086
T7 r3 00244 01643 00 02736 02732

TV '..PR013-  .ROP 13 i 01 M2 00245 01644 16 01507 01646

RPS 4 13R00 60246 01645 15 30004 01647
ROP 13 Tp r FILL 0184 00247 01846 11 02727 3 u000

13Rop RA 99013 V4 0185 00250 01647 21 01507 02530
RA C3 - U4 0186 00251 01650 21 02564 025Y1

SP    Te                                                        00252 01651 31 02737 00000

EJ FINI . ROP21                               '         00253 01*52 43 02462 01654
MJ, OOOG 01 HY 00254 01653 45 00000 01462PRO 10

0190 00155 v 1654 21 02564 02506ROP21 RA (3         Ul
TV   .BRO 13 - ROP22 0191 00256 01655 le 01507 01656

ROP22 TP 01-92 00257 01656 11 02132 30000FLAGe
0193 00260 01657 21 01507 02525

FILL
RA PRO 13 Vl

- · - MJ 0000 PRO 10 0194 00261 01660 45 00000 01462
UCe LQ DUMP A+35 00262 01651 55 02557 32043
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QJ L+1 L+2 00263.01682 44 01 863 01664

MJ PR02                                         00264 01653 45 00000 01403

TU L+3 L+2 00265 01664 15 0/667 01666

RA L+1 Ul 00266 01665 21 01666 0250m

TU FILL L+5 00267 01666 15 30000 01673

TV LPTS L+4 00270 01667 16 00142 01673

SP    R           15                                         00271 ul670 31 00014 00017

AT 471 L+1 00272 01671 35 02475 01672

RPB ORDTC 00273 01672 75 3U000 01674

TH FILL FILL 00274 01673 11 30000 30000

DROTC TU L+3 L+2 00275 v 1674 15 01677 01676

RA 401          Ul                                           00276 01675 21 01676 02506

TU FILL L+5 00277 u 1676 15 30000 01703

TV LROIF L+4 00300 01677 16 00137 01703

SP    R 15 00301 01700- 31 00014 00017

AT 472 (*1                     _                  00302 01701 35 02476 01702

RPB OAKTC 00303 01702 75 30000 01704

TP FILL FILL 0030 U 01703 11 30000 3uooo

UAKTC TU L+3 L+2 00305 01704 15 01707 01706

RA 601  -       Ul                                         00306 01705 21 01706 02506

TU FILL L+5 00307 01706 15 30000.01714

TV LAKBK L+5 00310 01707 M 00134 01714

MP 4Rl          3                         '                   00311 ul710 71 02574 ou013

LQ A 4015 00312 01711 55 32000 32017

AT A73 L+1 00313 01712 35 02477 01713

RPS DISTC 00314 01713 75 30000 01715

Ip FILL FILL 00315 01714 11 30000 30000

M DISTC TU L+3 t+2 00316 01715 15 01720 01717

RA 601          Ul                                           00317 01716 21 01717 02506

E
™ FILL L+5 00320 01717 15 30000 01724

TV LISOP L+4 00321 01720 le 00126 01724

SP 8 15 00322 01721 31 00013 00011

AT K74 L+1 00323 01722 33 02500 01723

RPB OENTC 00324 01723 75 30000 01725

TP FILL .FILL 00325 01724 11 30000 30000

DETITC TU L+3 L+2. 00326 u 1725 15 01730 01727

RA L+1 11                                           00327 u 1726 21 01727 02506

TU FILL L+5 00330 01727 15 3u000 01734

TV LENGY L+4 00331 01730 16 00131 01734

SP    13           15                                           00332
01731 31 02571 00017

AT 475 L+1                          -             00333 01732 35 02501 0.1731

RPB TPTSS 00334 01733 75 30000 01735

TH FILL Fl LL 00335 01734 11 30000 30000

TPTSS TU LPTS TMESH 00336 01735 15 00142 01741

SP    i           15                                         00337 01736 31 00014 00017

AT TMESH TMESH 00340 01737 35 01741 01741

SP FLAGe                                                  00341 01740 31 02152 00000

TMESH EJ FILL GMESH 00342 01741 43 30000 01743

.. MJ DC9 00343 01742 45 00000 01744

GMESH RJ NKZ NA                                           00344 01743 37 02221 02217

0(9 TU CON60 OCIO 00345 01744 IS 02472 01746

RA Oclo Ul . 00346 01745 21 01746 02506

Oclo Tu FILL oc 11 00347 01746 15 30000 01747

0(11 TP FILL DUMP 00350 01747 11 30000 02557

SP OUMp 00351 01750 31 02557 00000

ZJ OBRM* OC 12 00352 01751 47 01752 0/766
00353 01752 15 01746 01754

GBRMX Tu Oclo - GSRM 1 00354 01733 11 02505 02557
TP ZERO DUMP

GBRMI TV FILL DUMP 00355 01754 16 30000 02557

MP 4Rt          8                                            00356 u
1755 71 02574 000/3
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Le A A·'         00357 01756 55 32000 32000
AT UUMp DRUM 2 00360 u 1757 35 02557 oz204
AT    VZ ORUMZ 00361 u 1760 35 02526 02204
TP ZERO CORE 2 00362 017bt 11 02505 02205
TV LAKBM COREP 00363 01762 16 00134 02205

HA COREZ       0                                          00364 01763 21 02205 31000
RA CORE2 V2 00365 01764 21 02205 02526
RJ . BREND BKGO 0036e»01765 37 02043 02044

OC 12 TU CON61 0(13 00367 01766 15 02200 01770

RA OC 13        Ul                                           00370 01767 21 01770 02506
DC 13 TV . FILL OC 14 00371· 01770 le 30000 01775

MP R I 2 00372 01771 71 00014 02570

SP    A           15                                         00373 01772 31 32000 00017
AT A61 -,_..... 0(15 00374 01773 35 02201 01774

-1 00375 01774    75 10000 01776OC 15 RMV TENG
UC 14 TP           F l                       . FILL ._  . - 00376 01775 11 02155 30000

TENG IU LENGY TENG 1  .              TEST IF.- '00,77 01776 15 Ou 131 02003

SP I ENERGY POINTS 00400 01777    ---31  00012-OUOOO

SA    Vt          15          IN CORE 00401 02000 32  02525  00017

AT TENG 1          ,  .   .
TENGl 00402 02001 35 02003 02003

SP. FLAGe 00a03 02002 31 02152 Ouooo

TENGl EJ FILL L+3
,

00404 02003 43 30000 02006

RA 'ROT Vt·                                         00005 02004 21.01403 02525

MJ PR02 NO,GO TO EXIT 00a06 02005 45 00000 01403

TP i OUMP YES*SET EO AND EI+2 TO 00407 02006 11 00012 02557

LQ. TENGI A+21 ZERO 00410 02007 35 02003 32025

TV A TENGZ                              '       00411 02016    16 32000 02022

TV A L+3 00412 02011 16 32000 02014
cn TU TENGI. L+2·..·                                       00413 02012 15 02003 02014

RS 601         Ul                                         00414 02013 23 02014 02506

TP FILL FILL 00415 02014 11 30000 30000
00 RS 6-1 U'VI 00416 02015 23 02014 0/545

IJ OUMP L-2 00417 02016 .41 02557 02014

TV LENGV L+1 00420 02017 le 00131 02020

TP  1 ZERO. : FILL 00421 02020 11 02505 30000

RA TENG2 Vt 00422 02021 21 02022 02525

TENG2 TW ZERO FILL 00423 02022 11 02505 3UOOO

Tv  ..   TENGE TENG3 00424 02023 16 02022 02025

RA TENG3 VI                                           00a25 02024 21 02025 02525
00426 02025 it '02152 30000

TENG3 TP FLAGO FILL
TU -  TENG.    -. L+2 ..                            -      00427 02026 . *15 01776 0.2030
RA 601         Ul                                         00430 02027 21 02030 02506

TV FILL L+6 00431 02030 16 30000 02036

TU .  LENG¥  - L+5 00432 02031 15 00131 02036

SP I 3 15 00433 02032 .'31 »2571 00017
00434 u2033 35-02506.32000

AT Ul A

AT   . K70 .._. 00435 02034 . 35 02474 Oz035L+1
00436 02035    78 30000 02004RPB TENGI+1

TP FILL FILL 00437 02036 11 30000 30000

SETTO   . TP STOP   .TOOO .

00440 02037 11 02604 01405

MJ. OC 8 00441 02040 . -  45 00000.01661

SETDI TP STOP T000 - 00442 02041 11 02604 01405

MJ .-TPVS 00443 u2042 45 00000 01466

BREND MJ 0000 FILL 0070 00444 02043 45 00000 30000

BRGO RJ ALL2 ALLOK 0071 00445 02044 37 00333 00331
00446 02045 00 02205 02204

COREZ OKUM 2..,
....

VRBL 001147 02046  _ UO 02146 00000

TU LAKPK TL21 0074 00u 50 02047 15 00134 02053

TV LAKPK TL23 0075 00451 02050 le 00134 02060

TL 18 Tu LISOP TL22 0076 00452 02051 15 00226 02054
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TL20 TP    Vt          TCODE 0077 00453 02052 11 02525 02207

TL21 SP      -- FILL 0000" 0078 00454 02053 31 30000 00000

TL22 EJ FILL TL23 0079 00455 02054 43 30000-62060
RA TL22 91                                     0040 00456 u2055 21 02054 0,506
RA TCOOE Vt 0081 00457 02056 2/ 02207 02525

MJ 0009 TL21 0082 00460 02057 45 OVOOO 02053

TL23 TP TCOOE FILL 0063 00461 02060 11 02207 30000
RA TL23 V4 , 0084 00462 02061 21 02060 02530

r
SP TL23        15                                         00463 02062 31 02060 ou017

i
TU A TL25 00M6 00464 02063 15 32000 02064

TL25 SP FILL 0000 0087 00465 02064 31 30000 00000

TL24 EJ FLAGe TL61 0088 00466 02065 43 02152 02067

MJ 0000 TL23 0089 00u 67 02066 45 00000 02060
TL6t RA rL25 Ut OOYO 00470 02067 21 02064 OL506

TU TL25 TL62 0091 00471 020/0 15 02064 02071

TL62 SP FILL 0000 0092 00472 020/1 31 30000 00000
-- EJ FLAGe . 0093 00473 02072 43 02152 02077.TL555

0094 00474 02073 15 02071 02053TU TL62 TL21
LQ TL21 A+21 00475 u2074 35 02053 32025
Tv Q , TL23 , . 0096 00476 02075 16 31000 02060

MJ 0000 -TLIB.                          ·        0047 00477 02076. 45 00000 02051

TL555 MP    R           8                                          00500 02077 71 00014 Ou013
SP    A „ ·,   15                      ·      ..    -.. 00501 02100 31 32000 00017

AT Kloo TL556 00502 02101 35 02202 02103
TV LBRMX TL557 0101 00503 02102 lm 00175 02104

TL556 RPV TLt 00504 02103 73 lu000 02105

TL557 TP VO- . FILL CLEAR BRMX 0103 00505 02104 11  02206'  30000

TLl TU LAKBK TL3 0104 00506 02105. 15 00134 02107; TL2 RPB 4 TL4                                 ·'      00507 02106 75 30004 02110

1-t TL) TP FILL NXI 0106 00510 02107 11 30000 02211
  TLU SP Nxl 00911 02110 31 02211 OUOOO

'.- EJ FLAGO TLS 0108 00512 02111 43 02152 02113
: MJ 0000 TL7 0109 00513 02112 45 00000 02121

TLS TU TL3 TL6 Otto 00514 02113 15 02107 02115

RA    TL6 . Ul 0111 00515 02114 21 02115 02506

TL6 SP FILL 0000 0112 00516 02115 3, 30000 00000

EJ FLAGO TL886 0113 00517 02116 43 02152 02134

$. + ,- -·'-'Olib 00521 02120 45 00000 02106RA .,-: rL3 Ul    .  . 0114 00520 02117 21 02107 02506

MJ- 0000 ' .'   TL2

TL7 TP NXI ' AMIN 1
0116 00522 02121 11 02211 02215

TP NX4- . ·KMIN1,
, 0117'00523 02122 11 02214 02216

RS AMINI       V)                                      0118 00524·02123 23 02215 02525

RS KMINI        VI                                      0119 00525 02124 23 02216 02525
00526 02125 71 72215 OUUIUMP AMINt  .     R

AT KMINI KMIN 1 0121,00527 02126 35 02216 02210

TV LBRMM TL9 0122 00530 02127 le, 00175 02131

RA TLg KMINt . · 0123 00531 02130 21 02131 02215

TL9      TH NX2 FILL BRMx 0124 00532 02131 11 02212 30000

RA TL3 U4 NEXT QUARD 0125 00433 02132 21 02107 06511

MJ --0000 TL2 - 0126 00534 02133 45 00000 02106

TLe 86 TU LBRMX TL889 0127 00535 02134 15 00175 02144
. .

MP    4           8                                            00536 02135 7., 00014 00013

SP    A            15                                           00537 02136 31-  32000  00017

AT 4101 TL888 00540 02137 35 02203 02143

TU ORMPR TL887 0131 00541 02140 15 02210 02142

RA FL887       Ul - 0132 00542 02141 21 02142 02506

TL887 TV FILL TL889 0133 00543 u2142 16 30000 02144

TL888 RPH 00544 02143 75 3Uooo 02145TL988
TLP89 TP FILL FILL 0135 00545 02144 11 30000.30000

TL988 MJ BREND 00546 02145 45 00000 02043
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VRHL LBRM* LBRMX 00547 02146 00 00175 OU 175

O    8           9                                     0138 00950 02147 00 00013 00014 NOP
0    8           R                                     . 0139 00551 02150 00 00013 00014 NOP

8 37777777/777 00552 02151 37 77777 7/777

FLAGO 8     37777777/777                                         '    00553 02152 37 77777 7/777

FLAGI 8 37777777/776 00554 02153 37 77777 7/776
FLAGZ 8 00006007/777 00555 02154 00 00000 77777

Fl       F 1
00456 02155 20 14000 00000

VOL LOIM 00557 02156 00 02605 00000
LPTS        1                                          00560 02157 00 00142 00001
LTAPE 2   ·                                        00561 02160 00 02613 00002
LISOR       3                                            00562 02161 00 00126 00003
LINFe       4                                          00563 02182 00 02616 00004
LSHFX 5 00964 02163 00 02621 00005

LENGV 1000
'

.I' 00565 02164 00 00131 01750
LROIR 1001 00566 02165 00 00137 01751
LBSUN 1002 .- 00567 02166 00 00153 01752
LSHFL 1003 00570 02107 00 62624 01753
LBSUO 1004 00571 02170 00 00150 01754
LPBKI 1005 00572 02171 00 00164 01755

LSFK/ 1006 00573 02172 00 00167 01756
LPGCN 1007 00574 02173 00 02627 0175/
LSMVR 1008 00575 02174 00 02632 01760
LAKBE 2OOO 00576 02175 00 00134 03720
LOIAI 3001 00577 02176 00 02610 03671

8     37777777/777 00A00 02177 37 7/777 7/777

CON61 LPHK § LPHKI 00601 02200 00 00200 OU200
K61' RPV TENG 00602 02201 75 10000 01776

01  K too RPV ·
· TL; 00603 02202 75 10000 02105

11*    x 10, RPB TL988 00604 02203 75 30000 02145
cn DRUMZ FILL 00405 02204 00 00000 30000
0 C0RE2 FILL 00606 02205 00 00000 30000

VO O 0000 0000 0039 00607 02206 00 00000 00000 -NOP

TCODE O 0000 0000 0041 00610 02207 00 OU0O0 00000 NOP

DRMBR 0 LBRMX LeRMX 0051 00611 02210 - 00 00175 00175 NO=

NAl O 0000 0000 0058 00612 02211 00 00000 00000 NOO

NX2 O 0000 0000 0059 00613 02212 00 00000 00000 Noe

NX3 O 0000 0000 Ooho 00614 02213 00 00000 00000 NOP
.. NOPNX4 0 0ooe 0000 0061 00615 02214 00 00000 OU000

AMINI 0     0000 - 0004                                 0064 00616 02215 00 00000 00000 NOP

RMIN 1 O  . 0000 0008 0065 00617 02216 00 00000 00000 NOP
..--

NK MJ NK 2A COMPUTE 00620 02217 45 00000 02222

MS NK2 R AT EACH 00421 02220 54 00000 02221

NK2 MJ _ FILL MESH POINT 00822 02221 45 00000 30000
I.  .

NK2A TU LPTS NKe                                   .'   00623 02222 tb 00142·02246

Tv LROIR NK6 00624 02223 1 6 Out 37 02240

TV LMESH VK3       . MESH INDEX 00625 u2224 16 00172 02232

TV LMESH NK7 IN EACH 00626 02225 16 00172 02243

RA NK 7         Vt                                            00627 02226 21 02243 02525

TV LREGN NK9 REGION 00630 02227 16 00145 02251

TP AZERe NKE3 00631 02230 11 00052 02305

RPV 2 NK3Z 00632 02231 75 10002 02233

NK 3 TP. NKE3 FILL INITIAL R 00633 02232' 11 02305 30000

NK3Z TP ZERO NKEI 00634 02233 11 02505 02303

TP    Vl           NKE 2 00635 02234 11 02525 02304

NKU TP    vt          NKE4 -, INITIAL COUNT 00436 02235 11 02525 02306

NKS RA NKEI    -   VI           INC N 00637 02236 21.02303 02525

RA NK7         Vl                                         00640 02237 21 02243 02525
00641 02240 eu 02305 3uuouNKe FA NKE3 FILL INC R ...

Tp Q NKE3 00642 02241 11 31000 02505

1
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RPV 2 NK7 Z                                   --  00643 02242 75 tu002 Ot244
NK7. ... .TP  -·  Q·-    -  .-FILL·r  -...   .··STONER  ... ......-:..        .*   ...  . 00h44 02243 11 31000 ju000

NK*Z ·sp ZERO · 
· ' 00645 U2244 3' 02505 OOUOU--

' TP NKE4· 4                                          00646 02245 11 02306 32000
'NKe·1. .. .. EJ·-  FILL  ·- - .  - NK9.   -  -,  'LAST,r N K-   -3                00647.02246 . 43 30000 02251

AT    Vt NKE4 NO 00A50 02247 35 02525 02306
MJ NKS 00651 02250 45 OUOOO 02236

NK9„  .TP  NKEI ...„- - F.ILL -    STORE: 00652 02251 11 02303 30000
SP ZERO     - 00453 02252 :31 02505 00000
TP NKE2A NSUBK 00654 02253 it 02304 32000
EJ       ' M . NK28 00655 02254  . 43 00014 02262

AT    Vl NKE2 LAST K 00656 02255 35 02525 02304
RA NKa         Vt                                           00657 02256 21 02240 02525

..........:    :,    0 ":9
Ul 00660 02257 21 02246 02506
V 1                    '·   '4 00661 02260       -:  2  · 0225 1   02526

MJ NK4 00462 02261 45 OU000 02235
NK28 ·TU CON 12          '.·       NKZC    . «.  00563  02202  _, ·.  15  02307   02264

RA NKZC           Ul 000'64 02263 21 02264 02506
NK2C TV FILL NK2E 00665 02264 15 30000 02271

TU LMESH      ·: NAZE·, Z.-,  .... 00666 02265 15 00172 02271
SP N3 15          '-   .3.'                                     '- 000 67 02266 31 02602 00017

AT . #12.· NK20 00670 02267 35 02311 02270
NK20 RPB NK2F 00671 02270' . 75 30000 02272
NK2E TP EILL FILL 00672 02271 11 30000 30000

NK2F TU CON 13 NK26 00673 02272 15 02310 02274

.--·...„      .. RA . NK2G .. ..9. ul'.... ...
00674 02273 21 02274 02506

- 00675 02274 15 30000 02301NK2G ' .  ' TV FILL NKZZ                    -
TU LREGN NK21             -- 00676·02275 15 00145 02301

...,- .SP    R ,   .  .  00677 02276    3I 00014 ouot7
01 AT K 13 NK 2H 00700 02277 35 02312 02300

IL NK2H RPB NK2J 00701 v2300 75 30000 02302

Crl             NK2 I  , TP FILL FILL . -
00702 02301 11 30000 3UOOO

»  NK2J MJ NA 2 00703-u2302  - 45 00000 02221

NKEI N.   ·                                                        ·  'A'' 00704 02303    - 00 00000 00000
NKE 2 · '···· '      -  s. -: ....  . '       - .  ....'...., . :..     K ...S ., '.-        -:.. ·1   -· .     : .     .-; '· '00705 02304 ' , 00 00000 00000     -
NKE 3                                   R                              00706 02305 00 00000 00000

NKE4 COUNTER 00707 02306 00 00000 00000

CONIZ .  .   .  ... LMESH  .. - LMESH .-   . „ .-   "......» ..# 00-,to 02307 00 00172 00172

CON 13 , LREGN  '.·.  . LREGN   I
' 00711 02310.-    00 00145- 00145

KIZ / ,  RPS :. , :I,   NKZF'  s      ' ' -   . ; 00712 02311 75 30000 02272

K 139:5--' RPB,  ·-'· -:· - NK2J 00713 02312    75 30000 02302

CONS SETDI 00714 02313 00 00000 02041

UIAMS TH    VS CARb 00715 02314 11 02531 02357

. TU... , LT·: ,PRG2 00716 02315 15 02601 02321

PRGB 'TP V29 COUNT  " ,    . '      ', - .
00717 02316 11 02355 02356

X i t. .    TO   ' LPROG PRG1 '.'' .. .- 00720 02317  - 15 02362 02323
'-  '·'.'·RPS- -.2-  r··:   i.      PRGI'O ·.". -'  : :.'·      -·7.:   ':.-   ...        - ·00721· 02320, 75 30002.02322

PRG2 TP FILL ORO 00722 02321 11 30000 02360

PRG 10 RA .ORO CONVT 00723 02322 21 02360 02603

PRG·1.-.. -:·.. TP,  _....   FILL.  .. A BRING IN PROGRAM NAME 00724 02323 11 30000 32000

EJ ORO PRG3.     '    TEST FOR PROGRAM 00725 02324 43 02360 02330

RA ", YRGl   -·   Ul                    ···· 00726 02325 21 02323 02506

-' IJ··-   COUN*  '-    '  PRGI -    00727 02326 41.02336 02323

PROST MS PROST INVALID OMM PHOGRAM 00730 02327 36 00000 0,327

PRG3 TU pRGt PRGU 00731 02330 15 02323 02333

-·.... ., -RA FRG# U 30                                       .                                       I   .·     · -
00732 02331 21 02333 02353

4.      TV AR013 PRGU                                   '    00733 u2332 16 01507 04333

PRG4 TP FILL FILL SETUP.OP AND U ADORLSS 00734 02333 11 3V000 3uooo
f  -. RJ EXIT3 FX086 00735·02334 37 03123 03121

OR01 OR01 00736 02335 00 02361 02361
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TV PRGU PRGS 00737 02336 16 02333 02337
PRG5 TV UROI FILL AFFIX V ADDRESS 00740 02337 le 02361 30000

TU PRGl PRG7 00741 02340 , 15 02323.02341

PRG7 Tp FILL        A                                            00742 02341 11 30000 32000
EJ , 1-STOP PRG 1 1. . -.... -......i' 3 ·„1 -... ... 00743 U2342 43 02420 02350

RA PRG2 U2 00744 02343 21 02321 02507
RA    C3          Ul                                         00745 02344 21 02564 02506
RA FR013 V I           . . .    .      ...  . .0  ---   - - -

00746 :02345 21 01507 02525
IJ CARD PRGa                   ' 00747 02346 41 02357 02316
MJ PRoto 00750 02347 45 00000 01462

PRGlf  - RA ·· C3 .u, ·  .-...1-.r.:.....  .1 6'11 : 00751 02350 21 02564 02506
RA PRO 13 Vl 00752 02351 21 01507 02525

MJ                PRO 14 00753 02352 45 00000 01515

.U3O.                  ..  _ . . .3 0. .  -.     .      '..          ..    .           ..'-* . -:-2-          4-  „4 .,    -             . . 00755 02354 -" 00 00000 00021
00754 02353 00 00036 00000

4*4.-/l .....' .... S.

v 17 17 .a.:k,1. .. . ......:.':.
V29 , 29     '      '-                    00756 02355 00 00000 00035

00757 02356 00 00000 00000COUNT .. 9-6.7.-  -           .        -.-7.    „:G t„- -  .1    ,
CARD 00760 02357   '  . 00  00000  00000

ORO 00761 02360 00 00000 00000
00762 02361 00 00000 00000ORol

PROG '-   'r,21- .·,···'--  - -   ='r.
'·- ... I 00763 02362 00 02363 02363LPROG PROG-'

PROG  :. X53 PROBIN , INPUT DIAMOND CONVERSION 00764 02363 52 54512 53450

X53 . MGCS¥P -
, '.. 00765 02364 47:.32266  56652.

X53 NucceN TABLE - AAGUMENTS 00766 02365 50 67262 65150 '

X53 CONCOR                                                    00767 02366 26. 51502 63154

..„.- s X53 UIFFUS 00770 02367 27 34313 16765
.. t

-:   ' X53 ·BURNUP   '       "    ;'     .1 -  .. r' , - . . ,  - 00771,023/0 25 67545 06752.-
X53 CRTCAL - 00772 02371 - 26 54662 6£446 .

*53     NUTBAL  '     .., -  -         . _·-_:..'1.11.,2.·.U..,  - 1  .1.r. 4-·-  ---·' 00.773 02372    ' 50 67662 52446

 
*53 AJOINT 00774 02373      24' 44513' 4D066

X53 XESMAD 00775 02374 72 3U654 72427
00776 02375 25 24654 65425

N              :    .....:2  -3-   :::    '.B SLIS     -  .-   ..     ., 31 -   -  ..7    s ·* ,  i .S  - 1..   .  i-J-'--: -   :16--; 3  3. r.-00777   02376-    »'  27-34244   7U304  i
- XS3 u I AM@2 01000 02377 27 34244 70305

'.,_ -'_, -    X53'.   .DIAM03 -. '--.' .1 1 1. L-, A.2.-•,4.-„c,3.-  ·C.: 1-'---*.fi--  -.1:2_ 01001 02400 --:-1 27  34*244. 70/06
X53 DIAM04 61002 02401 27   34244   70307

*53 DIAMGS 01003 02u02 27 34244 70310
01004 02403 27 34244 70311

r X53 .-0.I.AM.06.--1, _.-fr"    ---4. I. T-3.-1.,-r.=7- ,a-- -st- --'-  .   01005 02404     '.27-'34244'70)12 .·'      i X53 ' DIAM07
- f     'i r -       . . '   '   ,,%· --S      - .     •   01 006  u2405   ·. 27 34244 71)313  '

L -  .'   . 55 J       ,  =-  - 4--    -       :     .,2  .   ·.    .1. .-„ -,1...._·,«·  .    -  .-7.--  . 01007  92•05   -  .27  34244 79>14 -J
XS3 01010 02407 27 34244 7U403

OIAM 10
XS3 01011 U2010 27 34244 70404

DIAM11                                                    01012 02411 27 34244 70405, --.-   ,  -XS3        .DIAM,2.---:  ...6.-  ---7.--r.-S--1 -r-  .r„-jr.„73.      01013 02#I2--27 34244 7040&, -: f. '.1 X53-DIAMI3' . ,   .1.  ,  ..  .1: '..'.,1. -;.3 .'.' .4  ..1   ,   01014 02413X53' D I A M 1 4
27 34244 70407

. ....11· *53 . -LOIAMIS.--..'. .« '--.* _ 1-11--.---1*1 -lilsl_*.. +1,.--:.--  -4.01015 U; t 14-   27 34244 70410
01016 02415 27 34244 70411*53   DIAM16

X53 DIAM17 01017 02416 27 34244 70412

X53 OIAM18 01020 02417 27 34244 7041)

LSTOP *53 STOP0O 2 -  3 :- . -,-   .--m...:S:-S:.-:„- - .-----e   -,-, 3 01021 02420·-    65 60515 20303

815   4 :    01022 02421 00 00004 00000

815 5- INPUT' DIAMONO CONVERSION 01023 02422 00 00005 00000

815 6 TABLE - FUNCTIONS 01024 02423 00 00006 00000

815 7 (0 IAMONDS)• 01025 02424 00 00007 00000
01026 02425 00 00010 OUOOO

815 .10 . -- ...

8 1 5        1 1                                                                                                                                      01027  02426      'l o u  00011   00000

815   12                                                        01030
02427 00 00012 00000

815   13                                                        01031
u2430 00 00013 00000

815   14                                                        01032
02431 00 00014 Ou00O

1 3 4                (  0.
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815   15                                                     01033 02432 00 OU015 00000
SIS 16 01034 02433 00 00016 00000
815 4000001 '01035 02434 40 00001 00000
B 15 4000002 01036 02435 40 00002 OU000
815 4000G03 01037 02436 40 00003 OWOOO
8 I 5 4000004 01040 02437 40 00004 OU000
815 4000005 01041 02440 40 00005 00000
8 t 5 4000006 01042 02441 40 00006 00000
8t5 4000007 01043-02442 40 00007 00000
815 4000010 01044 02443 40 00010 00000
815 4000011 01045 02444 40 00011 00000
B 1S 4000012 01046 02445 40 00012 Ouooo
815 4000313 01047 02446 40 00013 00000
B 15 4000014 01050 02447 40 00014 00000
8 I 5 4000015 01051 02450    40 00015 00000
Bl 5 4000016 01052 02451 40 00016 00000
B 15 4000017 01053 02452 40 00017 00000
BI5 4000020 01054 02453 40 00020 00000
815 4000e21 01055 02454 40 00021 00000
8 l S 4000022 01056 02855 40 00022 00000
8 I 5 7777777                                                   01057 u2456 77 77777 00000

COREI 0 0000 1051 PROS INPUT 0198 01060 02457 00 00000 00000 NOP
DRUMt 500008) 01061 02460 00 00000 50000

01062 02461 00 00000 00000
FINI 8 111111111111 01063 u2462 11 11111 11111
FINI 1 8 141414141414 01064 02403 14 14141 41414
CON 1 01065 02u64 00 ou000 01547PR032
CON 1Z PR030 01066 02465 00 00000 01546

cn CO'!2 STOPP 01067 02466 00 00000 01621
CONS RJ EXIT3 FXD86 01070 02467 37 03123 03121

5; CON6 RJ EXIT2 FLOR 01071 024/0 37 03120 03116
Co CON7 MJ Oooe AKBK 0208 01072 02a71 45 00000 01622

CON60 LAKBE LAKBK 01073 02472    00 00134 00134
PLUSl 01074 02473 00 00000 00000
K70 RPS TENG 1+1 01075 02474 75 30000 02004
K 71 RPS I DROTC 01076 02475 75 30001 01674
K72 RPS 1 OAKTC 01077 02476 75 30001 01704
K73 RPB 1 DISTC 01100 02477 75 30001 01715
K74 RPB 1 OENTC 01101 u2500   . 75 30001 01725
K75 RMS 1 01102 U2501 75 30001 01735TPTSS
KRP2 RPV OPR33 01103 02502 75 10000 01606
VMIL 1000 01104 02503 00 00000 01750
VMIL2 2000 01105 02504 00 00000 03720
ZERO -01106 02505 00 00000 OUOOO
Ul              1                                                         01107 02506 00 00001 00000
U2             2                                                      01110 02507 00 00002 00000
U3· 3. 01111 02510 00 00003 ·00000

U*              4                                                         01112 02511 00 00004 00000
US              5                                                         01113 02512 00 00005 00000

U6             6                                                      01114 02513 00 00006 00000
U7             7                                                      01115 02514 00 00007 00000

UB              8                                                         01116 02515 00 00010 00000
U9              9                                                         01117 02516    00 00011 OU000
U 10            10                                                     01120 02517 00 00012 Ou000

Ull            11                                                      01121 u2520 00 00013 00000

U 12             12                                                        01122 02521 00 00014 00000
U 13            13                                                    .01123 02522 00 00015 00000

U 14            14                                                     01124 02523 00 00016 00000

u 15            15                                                     01125 02524 00 00017 00000
vt                                     1                                                             0/ 1,26 02525 00 OU000 00001

.t..2         :......

21
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v2                         2                                          01127 02526 00 00000 00002
V 3                         3                                          01 1 30 02527 . 00 ou 000 00003

V4                          4                                            01131 02530 00 00000 00004
VS                          5                                            01132 02531 00 00000 00005

V6 6 01133 02532 00 00000 00006

V7                          7                                            01134 02533 -  00 00000 OUO07
Va                         8                                          01135 02534

' 00 00000 00010

V9 9                                            01136 02535 00 00000 00011
V 10                        10                     '                    01137 02536 00 00000 00012

Vt 1                          11             -                              01140
02537 00 00000 00013

V 12     - . 12            -                              01141 v2540 00 CUOOO 00014

Vt)                        13                                         01142 02541 00 00000 00015

V 14                        14                                         01143 02542 00 00000 00016
V 15 15 01144 02543 00 00000 00011

V 18                  ·       18    '                                      01145 02544 00 00000 00022
Ulvt           1           1                                          01146 u2545 00 OU001 00001

.UZV2 -  ·.  ·    2        -  .2   - .·                                      01147 02546 00 00002 00002

U3v3           3            3                                            01150 02547 Uu 00003 00003
U4V4           4           4                                          01151 02550 00 00004 00004

:USvs       ,   .  -
5           5                                          01152 02551 00 00005 00005

U4VZ · ·4 2 01153 02552 00 00004 00002
:U6Vj           6           3                                          01154 02553 00 00006 Ou003
U2Vt 2          , . 1· 01155 02554 Ou OuO02 00001

V77778 8 00000000/777 01156 02555 00 00000 0/777

LVBL VBL VBL 01157 02556 00 02156 02156

,DUMP.. 01160 02557    00 Ou 000 00000
:DUMPI  ..'0 .6000 6000 0229 01161 02560  . 00 OU000 00000 NOP

DUMP 3.     · ' · ' 01162 02561 00 00000 00000

      1.' ' ..''.   ' .- .4    ,  ..0..' • 01163 02562. 00 00000 00000
01164 02563 00 00000 00000

crt          C 3 01165 02564 00 00000 00000

4   .:(4    .„   .. :._. * - 01166 02565 00 00000 00000

204     .  .   4 .          T                                          01167 02566 00 00004 02727
C07 RPB

'

PK031 01170 02567 75 30000 01545
12 01171 02570 PO 00000 OUUOO
IJ        O 0000 000n 0236 01172 02571 00 OUOUO'OUOOO NOP

Nl        0 0000 0004 0237 01173 02572 00 00000 00000 nlop

NRI
. 0 -   0000 0000                                   0238 01174 02573 00 00000 00000 N00

4Rl           ·     ·,2   r ..' 01175 02574 00 00000 00000
R I T Z'                 3 01176 02575 00 00000 00000

.LL.Tl '  '1 ..i   : 4Tt    ·..    .LTI-·.·,          ·                                 01177 (12576 00 02577 02077

LTI            4 Tl 01200 02577 00 02730 02730
LLT LT LT 01201 v2600 00 02601 02601

01202 02601 00 02727 02727
N3 01203 02*02 00 00000 OUUOO

CONVT   '8     030303030303                                             01204
02603 O, 05030 30303.

STOP MS< STOP .   „ - STOP 0241 01205 02604 56 02604 02604

LOIM IDEN IOEN 01204 02605 OV 00010 Ovolo
01207 02606 00 00000 OU000

Yl .
V7 01210 02607 00 02525 02533

01211 02610 00 00103 00103LOIAl OIAl . DIAl
01312 02611 00 OU000 OUOOO

Vl V 18 .                                        01213 02612' 00 02525 02344

LTAPE TAPEI TAPE 1 01214 02613 00 OV070 00070
01215 02614 00 00000 00000

.Vl V 10                                        01216 u2615 00 02525 02536

LINFO INFl INFl 01217 u2616 00 00020 00020
01220 02617 00 00000 00000

Vt V 12 .  01221 02620 00 02525 02540

LSHFX RHO RMO 01222 u2621 Jo 00035 00035

1                                                                          /        ' f 0 , .
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01223 02622 OU OU000 00000
Vt. V4 01224 02*23 00 02525 02530

LSHFL WQ QQ 01225 02624 00 00064100064
01226 02625 00 00000 00000

Vt V3 01227 02626 00 02525 02527
LPGCN PSUBO PSUBO 01230 02627 00 00042 00042

01231 02630 00 00000 00000
vt V7 01232 02631 00 02525 02533

LSMVR NZERG RZERO 01233 02632 00 00052 00052
01234 02633 00 00000 00000

Vt V9 01235 02634· 00 02525 02535
LS FILL FILL 01236 02635 00 30000 3Uo0O

Vt           Vt                                           01237 02636 vo 02525 02525
ZERO - ZERO 01240 02637 00 02505 02505

VARBL LRDIF LROIF 01'241 02640 00 00137 00131
Vt          R                                          01242 02641 00 02525 0001&,
Vt R 01243 0264,2 00 02525 00014·
LPTS LPTS 01244 02643 00 OU 142 00142
Vt           R                                            01245 02644 00 02525 00014
Vt R 01246 02645 00 02525 00014
LREGN LMEGN 01247 02646 00 00145 00145
Vt           R                                            01250 02647 00 02525 00014
Vt R 01251 02650 00 02525.00014
LMESH LMESH 01252 02651 00 00172 00172
Vl N3 01253 02A52 00 02525 02602
Vt N3 01254 02653 00 02525 02602
LBSUe CBSUo 01255 02654 00 00150 00150
ZERO , ZERO 01256 02655 00 02505 02505
V 1 I 0,1257 02656 00 02525 00012

cn LBSUN LBSUN 01260 02657 00 00153 00153
ZERO ZERO 01261 02660 00 02505 02505

S; v t 01162 02661 00 02525 09012
crl LPHKI LPHKI 01263  02662  '       00  OU200  00200

ZERO ZERO 01264 02e63 00 02505 02505
R          I 2 01265 02664 00 000 t 4 02570

LPHI LPHI 01266 026e5 00 OU 156 00158
ZERo ZERO 01267 02666 MO 02505 02505
1. NI 01270 02667 00 00012 02572
LCAPP LCAPP

.

01271 02670  3  00 00161 '00161
ZERO ZERO 01272 02671 00 02505.02505 :
Vt .-.- NRi .01273·02672        00  02525  02573
LNSM/ LNSMT 01274 02673 00 00203 00203
ZERO ZERO 01275 02674 00 02505 02505
V.1 R 01276 02675 00 02525 00014
LNXE* LNXET 01277 02676 '  00 00206 00206
ZERO ZERO 01300 02677 00 02505 02505
Vt- R : 01301.02700    09 02525 00014
LPBKI LYBKI 01302 02701 00 Ou 164 00164
ZERO ZERO 01303 02702 00 02505 02505

R                                           01304 02703 00 00012 00014
LSFKI LSFKI 01 305 02704'   00.00167 00167
ZERO ZERO 01306 02705 00 02505 02505
S            I                                            01307 02706    00 00015:00012
LSHUF LSHUF 01310 02707 00 OU 305 00305

ZERO ZERO 01,11 02710 00 02505 02505
V.1                          PLUS 1 01312 02711 00 02525 02473
LISOP LISOP 01313 u2712 00 00126 OU 126
Vl           8                                            01314 02713 00 02525 00013
Vl          B                                          .01315 02714 00 02525 00013
LENGY LENGy 01316 02715 00 Oul31 00131
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Vi           13                                           01317 02716 00 02525 02571
Vl I) 01320 02717 00 02525 02571
LAKPK LAKBK 01321 02720 00 00134 00134
4Rl          8                                            01322 02721 00 02574 00013
491 3 01323 02722 00 02574 00013
LS LS 01324 02723 00 026;5 02635
91           Vl                                            n1325 02724 00 02525 02525
ZERO ZERO 01326 02725 00 02505 02505

8          37777777 /777 01327 02726 3 7   777 77   7 /771

T         0 0000 OJOO 0279 01330 02727 00 00000 00000 NOP
71· 0 0000 0000 0280 01331 02730 00 00000 00000 NOP
T2 0 0000 0000 02wl 01332 02731 00 00000 00000 Noe
T3        0 0000 0000 0282 01333 02732 00 00000 00000 NOP
T#        0 0000 0000 02M' 01334 02733 00 00000 00000 NOO
TS 0 0000 0000 0284 01335 02734 00 00000 00000 NOP

76        0 0000 0000 02MS 01336 02735 00 00000 00000 NOP
T7        0 0000 0000 02M6 01337 02736 00 00000 00000 NOD
TU 0 0000 0001 02M7 01340 02737 00 00000 OUOOO NOP

T9        0 0000 0000 02*8 01341 02740 00 OUOOO OUOOO NOO

TIO 0 0000 0000 0209 01342 02741 00 OUOUO 00000 Noo
Ttl 0 0000 0000 0290 01343 02742 00 OU000 00000 NOP

LASTC 177778) 01344 02743 00 00000 17777
LASTO B 00000007,777 01345 02744 00 00000 77777
LLS 1 LAST*20 LAST+20 01346 02745 00 03367 03367
LLAST LAST 01347 02746 00 00000 03343
CDREAO MJ L+5 SINGLE CARD READ 001 01350 02747 45 00000 02754

MS ERROR EXIT 002 01351 02750 56 00000 00000
01 EXTTCR MJ FILL -NORMAL EXIT 003 01352 02751 45 00000 30000

1 PAUSE . MJ FILL
- 004 01353 02752 45 00000 30000  PARIA FILL FILL 01354 02753 Ov 30000 30000

CD SP EXITCR      15 006 01355 02754 31 02751 00017
TU A L+1 007 01356 02755 15 32000 02756
TP FILL PAR 14 008 01357 02756 11 30000 02753
LQ YARIA A+21 009 01360 02757 55 02753 32025
Tv A 'MCRBA 010 01361 02760 | A 32000 02777
TV YARIA PAUSE 011 01362 02761 le 02753 02752

HOP RJ L L+1 01363 02762 37 02762 02763012
READER EF                _.. CST3 013 01364 02763 17 OU000 03066
SPRING RJ L L+1 014 01365 02764 37 02764 02765

JUMP RJ L L+1 015 01366 02765 37 02765 02766
TP          PARIA - 9 -

016 01367 02766 11 02753 31000
QJ 6+1 BETA Ot7 01370 02767 44 02770 02775
TV CST5 MCR31 018 01371 02770 16 03103 03055

GENT TV. EXITCR JUMP 019 01372 02771 16 02751 02765
TV BOUNGE- HOP 020 01373 02772 le: 03036 02762

RA JUMP        Vt                                         01374 02773 21 02765 02525
MJ L+2 022   01375 02774 45 00000 02776

BETA TV CST2 023 01376 02775 16 03065 05055MCR31
024 01377 027/6 75 10014 03000RPV   12          L+2

MCRBA TP ZERO Fl LL 01 U 00 02777 11 02505 30000
TV CST2 SCR6 026 01401 03000 15 03065 03007
Te VIO I 5 01402 03001 11 02536 03113

ROLINE ERO DUMP 028 01403 03002 75 00000 02557
ERI BUFF 029 01404 03003 76 10000 05105

ERl BUFF+1 030 Olu05 03004 76 10000 0310 
CROWD RJ L L+1 031 01406 03005 37 03005 03006

TP BUFF BUFF+2 032 01407 03006 11 03105 0310/

MCR6 Tp FILL INK 033 01410 03007 11 30000 03114
TP CSTU+8 I 4 034 01411 03010 11 03077 03112
TU PARIA MCR3 035 01412 03011 15 02753 03016

Jilt *ip'   i   1  7 1  4  4/li
C-Z-
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TU PARIA MCR2 036 01413 03012 IS 02753 03024
MCRS     TP CSTa,4 I 34                                          01414 03013 11 03073 05111_

LQ BUFF+2 35 038 01415 03014 55 03107 00043 -
MCR4 TP CSTU*4 I 2A 01416 03015 11 03073 03110
MCR3 LQ FILL        6                                      040   01417 03016 55 30000 00006

QT 9778 A· 01420 03017 51 03335 32000
AT INK         A 042 01421 03020 35 03114 32000

MCRl LQ BUFF*2      1 043 01022 03021 55 03107 Ou001
QJ L+1 TEST 044 01423 03.022 44 03023 03025
EJ CSTU+9 TEST 045 01424 03023 43 03100 03025

MCR2 RA FILL INK 046 01425 03024 21 30000 03114
TEST IJ I 2A MCR3 01426.03025 41 03110 03016

RA MCR 3        Ul                                           01427 03026 21 03016 02506
RA MCR2        Ul                                           01430 03027 21 03024 02506
IJ 13A MCRU 01431 03030 41 03111 03015
TP HUFF+1 BUFF+2 051     01432' 03031 11 03106 03107
IJ          14                                                                                                                      052  .    01433. 030-32-·:222·-34-12--0301_3MCRS
RA MCRA Ul 6 01434 03033 21   03007 -02506
IJ    15 ROLINE 054 01435 03034 41. 03113 03002

VAULT RJ L L+1 055 01436 03035 37 03035'03036
BOUNCE TV CSTSA SPRING 056 01a37 03036 16 03104,02764

TV GENT VAULT 057 01440 03037 16 02771 03035
RJ· CROWD RULINE .058. 01441 03040 37 03005 03002
LQ OUMP 35 059 01442 03041 55 02557 00043
QJ L+1 MCR30 060 01443 03042 44 03043 03047
RJ JUMP . JUMP 061 01444 03043 37 02765 02765
RJ HOP 'HOP 062 ' 01445 03044 37 02762'02762
RJ VAULT SPRING 063   01446 03045 37 03035 02764

01 MCR7A MJ      - PAUSE- 064 01447 03046 45 00000 02752
1 PARrA
5                  QJ L+1 MCR32 066 01451 03050 44 03051 03063

MCR30 LQ A+3 065 01450 03047 05 02753 32003

0                  TV BOUNCE+I SPRING 01452 03051 le 03037 02764
SP BUFF        ;                                    067.  01453 03052 '31.031.05   00001
SP    A          71                                 068 Ott:54 03053 31 32000 00107
SA SUFF+1 069         01455 „03054            32   03106   00000

MCR31 ZJ L+1 FILL 070 01456 03055 47 03056 30000
EXITS RA EXITGR CST4+8 071 01457 03056 21 02751 03077

RJ VAULT SPRING 072 01460 03057 37 03035 02764
RJ    HOP

' HOP
,

073     1 0 1 4 6 1 03060      ·    3 7   02762.02762

RJ JUMP JUMP 074, 01.462 03061 37 02765 02765
MJ  -- EXITCR 075. 01463 03062 45,00000 02751

MCR32 SP DUMP 076 01464 03063 31 02557 Ov000
MJ MCR31 077 01465 03064 45 00000 03055

,CST2 CSTU ExITS 078 01466 03065 00 03067 0305A
CST3 8 400000000005 079 01467 03066    40 00000 00005
CST* 8 11 080 .01470 03067 00 00000 00011

8        10 081 01471 03070· 00 OU000 00010.

B 07 082 01472 03071 00 00000 00007
8 06 083 01473 03072 00 00000 00006
8 05- 084   01474 03073 00 00000 00005
8 04 085 01475 03074- 00 00000 00004
8 03 086 '01476 03075 00 00000 00003
8 02 087   01477 03076  ' 00 00000 00002
8 01 088 01500 03077 00 00000 00001
8 60 089 01501 03100 00 00000 00060
8 40 09q   01502 03101 00 00000 00040
8 20 091 01503 03102 00 00000 00020

CSTS READER 092 01504 03103 00 00000 02763
CSTSA 093 01505 03104 00 00000 03005CROWD
BUFF RSRV  3           3 094 01596 93105.



TABLE V-2D
(page 15)

IZA --          1  '  -    0 1 5 1 7  6380        '    00   ouooo   ovooo

01512 03111 00 00000 00000
IJA ..   B..  , 3+ '--097'' 01513'03112'.' 00 00000,00000

„- ,·'098:,0.01514   .03113,·.   '· 00 00000 OU000
'INK  ' ..' ''... -'099 0_ 01515.03114..:. 00  00000  00000
F*0812 MJ · STARTl FIXED OEC-BIN 12 00001 01516 03115 45 00000 03127
FLOB MJ START2 FLOATING DEC-BIN 00002 01517.03116 45 00000 03124
EX IT. :.:. . M J ... e F 1 LL . - . . NOROAL EXIT· 00003 01520 03117 43 00000 30000

4  ,#01*'A 'Aft:... -0· •.2
 EXIT2"f'      .MJ '·t ,*,FILL'r'' r"-  .'..4-, 'i:„:"- Ar&-0:Es7h t·;ur'.:  '00004*01521.'031202  7 45·OUOOO 30000
  X086 . ·MJ,h ·:START).  -11'FIXED'DEC-BIN'. 6.. .: ·. .'00005'01522,03121 ., '2:45 00000 03131
r'·.AL--6-.  -   MS  ·. 5 1- - .*Li·.Allil:L.  JERROR IEN I T Ph21*27- &,      '00006 :01523 · 93 122:,;·5  76   00000 • 00000 '
ExIT3 MJ 00007 01524 03123 45 00000 30000FILL
START2 TV   " EXIT2 EXIT                                 00008 01525 03124 te 03120 03117

.Ty- ... F6·,„.5,-„. „.-f) 00009 01526 03125 le 03140 03153

82.h ..,.         MJ r.' 2,„-  'i   '-37.4 9.- :eJ START f.i
'00010,01527.' 03126 '." '-< 45 00000 - 03133

fST,Aift   'Tv:*ri·iCA-ell:.:·ri...K Ff' J:k:..':. 00011 '01530 )3127 -i,i-21 le., 0„IO ;aM253:
MJ f.:f.,i'41#. '. 44&#·..4... -:. START2+ 1 67. .· 00012•01531.,031-501'.._-45,00000.0jl251

,START3 TV. CNST2 F3 000I3 01532 -U3131 16 '03311  03153
TV EXITJ EXIT 00014 .01533 03132 16 03123 03117.

te« ;.S,TrT,_.EXIT..„_ ..e-1.-12-,5.j#. 00015 01534 03133 31 03117 00017

:'·TUS'i,;  A i-':-, -:«.fl*,r. C+ 1 ».57 ''. 000,6  01535·'031343.11.,5  32000.03135,
j reJ "'*'rf-I'l Lt',if,.qi».: ·Q ..4-,Fr8: : 00017.-01·536:03135*.:'.-i„ ·3U000 31000I

*Tu 9t....% g wr ·KKZ+.'.1. CONV E:ti,. -2-90018,0,537;u31366·.2.12· 31000 01'146* 
''      TV 0 BET 00019 01540 03137 le 31000 03266

Fe TU w 00020 01541 03140 15 31000 03154MCR20
01542 03141 21 03154 02506.RA _ , „:MCR20,¥, '.....U.1 -gye,1

i Speses-A':   1*I·»964,f» '< 00022 4.01543 fo3 1 42:=-'R  3 1 f 31000   00006 ',
Cn i LT , :2*3:5: 51*74. SCALER.. :.00023101544.03143' .  '. 22  00000- 03320,

1
.    IRPR.4.2.9'.di:Ii;Ej39.4 --·*. C+2 -13.5: 5000243 01 545,03 1 444·':275 •,00,1 103,46 ·:.=  . ..«..   '... ... --,       -. .   ' -'.

Tp ZERO TEMP 01546 0394-5 11 02505 03322

00 CONV TY                 Q                  ·                    00026 01547 03146 11 30000 31000FILL
00027 01550 03147 55 31000 00006

,          1&3<(694 10$ '4.': TENi;31*RP'&164362-MAN+i-SSA ;S        :2'Ri3SE: i  irit 55 1·to31 5033.-·35 1 T03 1 01'<O0322t
FTP2,2 V* mnci.:k·  .      DON 96337·Z41;t9%2&f0 #  JUh#Ct-,4          *- '42*4001552 10315'15.-'71 1., 025306033332r. I. 33SS'A l T.321»,i.:':i.I X,<6     f.g,;;t·'>2;9' 1* 1&14   l k&  $ ·r.:,w        ,ejE-000#910 1 55, I03 I 52 :1  .'  3 02.</2.t o913 /)

.F 3 MJ ' FILL 0603 1   61 954 65<53 45 00000 3UOOW'
2MCR20 Tp FILL       Q                                 00032 01555 03154 11 30000 31000

r•TP...,.„y2  --,™r r.-7...DON,..'.2,-,-.*"ceo.9110-          r 01556 u3155 11 02526 03333

NS: ,ia,   A I TSPr-» ;,5.X+ 1 :..·.6 " ':'...  '.....:.„S :11 -9 00034"61 957103 1 56 kI<.737 -03222 4032   47
ATP.t«: HIDE  ,t»i·. ':,-TEM#+ i):i'»·MATISSA'·3. 4 .4:0003,to, 560 -03,57.-· ·7 :t-l ''.-30332 1 '03323;

. ... ttet:TNifi.,4,-,·te M   -·'t«2'12 2:- 2.di,00036:0156  .03160,DAR, 55'131000 601006,1
01562 03161 51 03101 03324'

F20 TP    Vt DON 01563 03162 11 02525 03533
00039 01564 03163 37 03222 03213

.
C Je.....AIT..,.:i.':..14 .i. .<- *'   :MI'.*·-'.•:4 09,e:·r.IRS »HIDE....  4..:3 IEMP+3 ti';i   ·    ' 20:;. A« 50004651565' 03 0 64415::23303321'·'03)25';
¥TP;.,"£'HIDE ."r,';·5.:I'.,TEMP+372'...  PYW-591*. (00041 :01566 :03165.4. 43 1 1. ' 03321.-03325.v-

;SP23.1·TEMP.*2 ,fk.'. ,63....56'93'24..· ',.-*:4..16325 Iit 000 2. 01567.··'031 86 :.'f:-31: 05324, 00000 4
' ZJ L+1 L+2 00043 0157003;67'  '47-02170'03171
TN TEMP*3 .TEMP+3 00044 01471 03170 13 03325 03325

01572 03171 23 03325 03336

'::tucc:, ai:'9,r:1  -:.,  00046-01573 '03172,71*.·.46"03t 73  03175.:
·Tpr .»tvt' 5 .'j: :2: TEMP+2 »:»'.:3,01574'03 173-,2..3,1.1 602525 · 0332«
' MJ   : 5.:'·i<   1   1 '.,J.:... L+2 'e'i.:,/ -699990 fo,575.03 0 74'c" :i'r''it!>'. 00000·,03,76- 
TH ZERO TEMP+2                                              01576'03175 11 02505 03324
TM TEMP*3      0                                    00050 01577 03'76 12 03325,31000

.TP    ..COLT, , ...*   -, TEMP+5 00051 01A00 03177 11 03312 03327

,Rj -..-aT., ··:·'t-AT,·.1.. -1.8(400052' 01 601 -032003.:037 ' 03210 '03207
TP '3 CT'. '.TtyP+5. r'.00053,01602 03201 /'·. it ,03316 03327

- RJ   -:·:  BT     ,-   .2. '... fA T   s f·: G tooo,u-:0,403,93202 3 07.:03210. 03207
TP CT+1 TEMP+5 00055 01604 u3203 11  03317 '03327

&     ..4    A-   -i    f  - 1 3 :-1 diN. i  f <  2    ·:  . C
, ·l(S t   <   f..>...,,                                                      -
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RJ BT AT '00056 01605 03204 37 03210 03207
TP ZERO        9                                            01606 03205 11 02505 31000
MJ BET -00058 01607 03206  -     1 45 OU000 03266

AT RS U V 178 01610 03207 23 31000 03337
BT SJ L+1 00060 01611 03210 46 03211 00000

AT V 178        0                                            01412 03211 35 03337 31000
MJ HELP 00062-01613 03212 45 00000 03227

X . .RS HIDE HIDE 00063 01614 03213 23 03321 03321
LQ    w           6                                    00064 01615·03214 55 31000 00006
QT V 178 OON+1 01616 03215 51 03337 03334
Sp HIDE        2                                      00066 01617 03216 31 0'321 00002
SA HIDE         1                                      00067 01620 03217 32 03321 00001
AT UON+1 HIDE 000e8 01521 03220 35 03334 03321
IJ  . DON. X+1 00069 01422 03221 41 03333 03214

XIT. MJ FILL 00070 01S23 03222 45 00000 30000
f. SP TEMpts      2                                      00071 01624 03223 31 03327 00002

SA TEMP*5      1                                    00072 01625 03224 32 03327 00001
SF A HIOE 00073 01626 03225 74 32000 03321
TP A TEMP+5 00074 01627 03226 11 32000 03327

HELP IJ u HELP-4 00075 01k30 03227 41 31000 03223
MP TEMP*3 COLT+1 00076 01631 03230-   71 03325.03313
LT 3 TEMP+6 00077 01632 03231 22 00003 03330
SJ   · .L+1 L+4 00078 01633 03232 46.03233 03236
RS TEMP+6 Vl 01634 03233 23 03330 02525
SP COLT 35 00080 01635 03234

31    03312   00043                                                                        <DV . TEMP+5 TEMP+5 00081 01636 03235 73 03327 03327
MP . TEMP*5 TEMP+1 00082 01637 03236 71 03327 03323
ZJ L+3 L+1 00083 01640 03237 47 03242 02240

CJI ITP  . ZERO Q . . 01A41.03240 11· 02505 31000.
1 TCP MJ BET 00085 01542 03241 45 OUOOO 03266

6; SF A TEMP*8 00086 01643 03242 74 32000 03332
CD TP ... A .. TEMP+1 00087 01444 03243 11 32000 03323

RA TEMP+6 TEMP+8 00088.01545 03244 21 03330 03332
RA TEMP+6 COLT+2 00089 01646 03245 + 21 03330 03314
SJ  ' TCP-1 L+1 00090 01647 0#246 .' 46 03240 03247
RA TEMP*1 COLT+2 00091 01450 03247 21 03323 03314
EJ A L+3 00092 01451 03250 43 32000 03253
RA., „ TEMP*6 Vt. 01452 03251 21 03330 02525

i-        TP . COLT TEMP+1 '09094--ot653 03252:''  1.1 03312 03323
F*       RJ · L L+1 00095 01654 03253 ' : 37 03253 03254

SP   '.:-  TEMP+ 1 00096 01655 03254    31 03323 00000
LT    29          0                                    00097 01656 03255 22 00034 31000
SP TEMP+6 27 00098 01457 03256 31 03330 00033
AT-   U           Q                                      00099.01660 03257 35 31000 31000:V- ,

00100 01661 03260   - 43 32000 03263EJ <    A = : . L+3
TP.   COLT+3 Q- 00101 01662 03261 11 03315 31000
MJ ......./. & BET , 00102.01663 03262 45 00000 03266
SP TEMP 00103 01664 03263 31 03322 OUUOO
ZJ L+1 BET 00104 01665 03264 47 03265 03266

T. - ,TN ..... U 0                                    00105 01666 03265 13 31000 31000
BET TP    Q . -  STJME RESULT 00106 01667 03266, 11 31000 00000

RA EXIT Vl 01670 03267 21 03117 02325
MJ·  . - EXIT 00108 01671' 032/0 45 00000 05117

F9' TP HIDE TEMP+1 00109 01672 03271 11 03321 03325
TV V 36 Fll 01673 03272 le 03341 03305
RA Fl 1 SCALER , 00111 01674 03273 21 03305 03320
MJ F8 00112 01675 u3274 '45 00000 03302

Fl O RA TEMPt6 SCALER 00113 01676 03275 21 03330 03320
RS TEMP*6 V 1779                               ..      01677 03276 23 03330 0,340
SJ L+1 L+2 00115 01700 03277 46 03300 03301

6                       . -
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RA TEMP*6 V72 01701 03300 21 03330 03342
TV TEMP+6 Fll 00§17 01702 03301 16 03330 03305

FB SP TEMP 00118 01703 03302 31 03322 00000
ZJ L+1 L+2 00119 01704 03303 47 03304 03305
TN TEMP*1 TEMP+1 00120 01705 03304 13 03323 03323

Fit      LA TEMPtl F/LL 00121 01706 03305 54 03323 30000
LTL                Q                                      00122 01707 03306 22 00000 31000
MJ BET 00123 01710 03307 45 00000 03266

CNSTI Flo 00124 01711 03310 00 00000 03275
CNST2 - Fq 00125 01712 03311 00 00000 0,271
COLT· 8· 200000000000 00126 01713 03312 20 00000 00000

8 324464741135 00127 01714 03313 32 44647 41135
8 201 00126 01715 03314 00 00000 00201
8 37777777/777 00129 01716 03315 37 7/777 77777

CT 8 343277244615 00130 01717 03316 34 32772 44615
8 31174544/075 00131 01720 03317 31 17454 47075

SCALER 00132 01721 03320 00 00000 00000
HIDE 00133 01722 03321 00 00000 00000
TEMP RSRV  9           9                                    00134 01723 03322
DON RSRV  2           2                                    00135 01734 03333
V778     8     77                                                        01736 03335 00 00000 00077
V 108     8     10                                                        01737 03336 00 OU000 00010
V 178·    8 17 01740 03337 Qu 00000 Ou017
V 1778 8 177- 01741 03340 00 00000 00177
V36 36 01742 03341 00 00000 00044
V72 72 01743 03342 00 00000 00110
LAST V72+1 01744 03343 OU 00000 03343

C71             TEMP 1 EQLS TEMP+1
1 SETL 108)

1 DEN 01745 UOOIO 00 00000 00000
g N 01746 00011 00 00000 00000

1 01747 00012 00 00000 00000
B  ' 01750 00013 - 00 00000 00000
R 0000 0000 00(36 01751 00014 00 00000 00000
S 0000 Ooon 0007 01752 00015 00 00000 00000
Y                                                                         01753 00016 00 00000 00000

0000 0000 0008 01754 00017 00 00000 00000.
INFI 0000 0000 0009 01755 00020 00 00000 00000
INF2 0000 0000 0010 01756 00021 00 00000 00000
INF3 0000 0000 0011 01757 00022 00 00000 OU000
,INF4 0000 .0000 0012 01760 00023 00 00000 00000
INF5 0000 0000 0013 01761 00024 00 00000 00000
INF6 0000 0000 0014 01762 00025 00 00000 00000
INF7 OOO0 0000 0015 01763 00026 00 00000 00000
INFB 0000 0000 0016 01764 00027 00 00000 00000
INF9 0000 0000 0017 01765 00030 00 00000 00000
INFIO 0000 0000 00.18 01766 00031 00 00000 Ouooo
INF 11 0ooe 0001 0019 01767 00032 00 00000 00000
INF12 0000 0000 0020 01770 00033 00 00000 00000

0000 0000 0021 01771 00034 00 00000 00000
RHO 0000 0000 0022'01772 00035 ou Ou000 00000
VARI FX-CHANGE CON,MESH,MB 01773 00036 00 00000 00000
KKE. - Fx-REGION INDEA 01774 00037 00 00000 00000
NOM FX-ISATOPE INDEX 01775 00040 00 00000 00000

0000 0000 0023 01776 00041 00 00000 00000
PSUBO    F 3.12 13 FISSIANS-KW+SEC 01777 00042 25 57060 12073
YSUBX    F 3 -3 XE 135 ATOMS-FISSION 02000 00043 17 06111 56457
YSIB I F 5.6 -2 I 135 ATOMS-FISSION 02001 00044 17 07126 01014'
YSUBP    F 1.4 -2 PR 149 ATOMS-FISSION 02002 00045 17 27126 01014
LAMXE F 2.1 -5 PROR-SEC DECAY XE 135 02003 U0046 JA 15402 44501

.,         )           ;               \ 5< i.= C
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LAMI     F 2.9 -5 PROB-SEC DECAY r135 02n04 00047 16 17464 24065
LAMPR F 4..1 -6 PROM-SEC DECAY PR 149 02005 00050 15 74231 12733

02006 00051 00 00000 00000
RZERO F 0     FIRST MESH POINT 02107 u0052 00 00000 00000
TIME F 0    CURRENT TIME 02010 00053 00 00000 00000

EPSIL F -00001 .OpOOfCONV CRIT REAC 02011 00034 le 05174 2e542
EPSZ F •00001 .00001 CONV CRIT YORER 02012 00055 16 05174 26542
EPS3 F -00001 •00001 CONV CRIT AZERO 02013 00056 le, 05174 20542

EPS4 F •oooel •00001 02014 00057 16 03174 20542
KO F too 1.0   DESIRED REACTiVITY .02015 00060 20 14000 00000
OMEGA F DIFF.-ACCEL• FACTOR 02016 00061 00 00000'OU000
OZOK     F 1.0 DZ-OK FIRST GUESS 02017 00062 20 14000 00000

0000 0000 0036 02020 00063 00 OUOOO 00000
QU. .    F.                             POWER DENSITY KW-CM3 02021 00064 00 00000 00000

DELTS F TIME SINCE SHUTDOWN SEC 02022 00065 00 00000 00000

DTMAK    F                                                               02023 00066 00 00000 00000
02024 00067 00 00000 00000

TAPEI    8 1 PROGRAM TAPE 02025 000/0 00 00000 00001

TAPE2   .8 2 BASIC LIBRARY TAPE 02026 00071 00 00000 00002
TAPE3    8 3 MICHO GROUP TAPE NEW 02027 00072 00 00000 00003

TAPE#    8     4                        NUCLEAR CONSTANT TAPE 02030 00073 00 00000.00004
TAPES    8     5                        MICRO GROUP TAPE OLU 02031 00074 00 OU000 00005

,TAPE6·   8     6                        RAW DATA TAPE 02032 00075 00 00000 00006

TAPE7    8 7 INTERMEDIATE TAPE 02033 00076 00 00000 00007

TAPES 8 10 OUTPUT TAPE 02034 00077 00 00000 00010

TAPE9 8 1 1 DUMP TAPE 02_035 00100 00 00000 00011

TAPEIO .  8·      12 OMM SERVICE, LIBRARy 02036 00101 ·00 00000 00012

0000 0000 0045 02037 00102 00 00000 00000
cn .D I A l 0000 0000 0045 02040 00103 - 00 00000 00000

»t DIA2 0000 0000 0047 02041 00104 00 00000 00000

0 DIA3 0000 0000 OOKB 02042 00105 00 00000 OU000

DIAS 0000 0000 0050 02044 00107 00 00000 00000
F D I A* 0000# 0000 0Oug 02043 00106 00 00000 00000

'DIAB 0000 0000 00%1 02045 00110 OU OUOOO 00000

·DIA7 0003 0000 0052 02046 00111 00 00000. Ou000

DIAB 0000 00On 0053 02047 00112 00 00000 00000

DIAg 00OG 0000 0054 02050 00113 00 00000 00000

.DIAIO 0000 0000 0055 02051 90114 00 00000 00000

DIA11 0000 .0000 0056 02052 00115 00 00000 00000-

DIA12 0000 0000 0057 02053 90116 00 00000 00000

'DIA13 0000 0000 0058 02054 00117 00 OU000 00000

DIA.14 0000 0000 0059 02055 v0120 00 00000 OU000

DIA15 0000 0000 0060 02056 00121 00 00000 00000

DIA16 .0000 0000 0061 02057 00122 00 00000 00000

DIA17 0000 0000 0062 02060 00123 00 00000 00000

DIA18 0000 0000 0083 02061 00124 00 00000 00000
02062 00125 00 00000 OUOOO

LISOP RSRV  3            3                                            02063 00126
LENGY RSRV  3           3                                           

 02066 00131                                                  
   <

LAKBK RSRV  3            3                                            02071 00134

LRDIF RSRV 3.. 3 0207U 00137

LPTS RSRV  3           3                                          02077 00142
LREGN RSRV  3            3                                            02102 00145
LBSUO RSRV  3           3                                          02105 00150

LBSUN RSRV  3           3                                          02110 00153
LPHI RSRV  3           3                                          02113 00156
LCAPP RSRV  3            3                                            02116 00151

LPBKI RSRV  3            3                                            02121 00164

LSFKI RSRV  3            3                                            02124 00107
LMESH RSRV  3            3                                            02127 00172
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LBPMX RSRV  3           3                                          02132 00175
LPHKI RSRV.3           3                                          02135 00200
LNSMT RSRV 3 3 02140 00203
LNXET RSRV   3 3 02143 00206
LCAPO RSRV'·  3                         3                                                                                              02 146.00211

LCAPT RSRV  3            3                                            02151 00214
LCPTI RSRV  3            3                                            02154 00217
LCAPF RSRV  3           3                                            02157 00222
LAKI RsRV  3           3                                            02162'00225
LMFKI RSRV  3            3                                            02165 00230
:LPOIF· RSRV. 3           3                                          02170 00233
LKPXE RSRV  3           3                                          02173 00236
LLKIA RSRV  3            3                                            02176 00241
LLKIB RSRV ,3           3                                            02201 00244
LNFKI RSRV  3           3                                          02204 00247
LNLP RSRV  3            3                                            02207 00252
LNSKI .,RSRV 3 3 02212 00255

LNOKI RSRV  3           3                                          02215 00200
LNFP RSRV  3           3                                            02220 00263
LNCKI .   RSRV  3            3                                            02223 00266
:LNRK I.  :       RSRV     3 3 02226   00271
LNPKI .    RSRV.  3               3 02231 00274
LNKE RSRV  3           3.                                            02234 00277
LNKL RSRV  3            3                                            02237 00302
LSHUF RSRV  3           3                                            02242 00305

,CRCOI.... B... -
02245 00310 00 OU000 00000

Z3.1     RSRV   3 3 02246 0031 t
Z2 ,. RSRV  3           3                                          02251 00314

cn          Z 1      .   ,      RSRV    3. 3 02254. U0317
Iz 02257 00322 00 '00000 OUOOU

  DELTA F CURMENT DZ-OK 02260 00323 00 00000 00000
W MU CURRENT REACTIVITY 02261 00324 00 00000 00000

.BLOCK   2 8
02262 00325 00 00000 00000

NOCI B PRINT ROUTINE WORD. COUNT 02263 00326 00 00000 00000
MNOot B CONTROL WORD DIFF..MON. 02264 00327 00 00000 OU000'

MN002 B CONTROL WORD ADJ. MON. 02265 90330 00 00000 OU000

SUBR RSRV  9           9           SUBHOUTINE EOUIVALENCES 02266 00331
MLMl RSRV  4           4           MONITOR ALARMS 02277 00342
DRUM     8                             FIRST'TEMP DRUM STOMAGE 02303 00346 00 00000 OUOOO

MINCE B FIRST TEMP CORE STORAGE 02304 00347 00 00000 00000
IISO. XE+SM   I SOTOPE :NUMBEN 02305.00350  - 00.00000 00000
MARKl CONTRoL WORD XE+SM CONCR 02306 00351  '  00 00000 00000

MARK2 02307 00352 00 00000 00000
K3 02310 00353 00 OUOOO 00000

STAGAT 02311 00354 00 00000 00000

INDEXS 02312 00355 00 00000 00000

DTw ICE 02313 00356 00 00000 00000

AOMCFF RSRV  3           3                                          02314 00357
1STBP 02317 00362 00 00000 00000

UELTAT --                                                       02320 00363 00 00000 00000

LOKI EQLS  LCAPO
LTKI EQLS  LCAPT
LIKIJ --      EQLS     LCPTI
LFKI EQLS LCAPE
LMKI EQLS LMFKI
BK EQLS SUBR+3
BK2 EQLS SUBR+5
BRITE EQLS SUBR+6
WR2 EQLS SUBR+8
ALLOK EQLS JUBR

--

4                                                 j                                          1
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ALL2 EQLS  SUBR+2
XS3 . OMM. 04 - 02321 u0364 27 47470 00307
END                                                                                                                                         - 60006«

\

01

Fg
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MICROSCOPIC-GROUP CROSS SECTIONS

SETL 1 ..14008)
*53 OMM 05 , 00001 WIL:UO' ,  ,27 47470 00310

MICRO MJ 0000 CROt. 0106 00002 u 1401 45 00000 01404
CROE MS 0000 - . 0000 0107 00003.01402'  " 56 00000 OUOOO
CRO2 MJ 0000 Fl LL 0108 00004 01403 45 00000 30000
CROI MP    VS          . Y 00005 01404 71 03001 00016

AT Vl
'

SY 1 . 0114 00006 01405 35·02775 03044
TH 8 81..

,.  01 15  00007  4,11406':T':   1 1   00013,63045RA 81 . V 1 : 0116 00010 01407 - - ,21.03045 (12775
T/·1          1.·- · .I 3.f .0117 .000 11 - v 1410,... .11  00O r 2 · 03046
RA    13          V3                         -            0118 00012 u 1411 21 03046 Ot777
TY v 510 MXMA 00013 U 1412 11 0)027 03047
5, LLAST ....0....

00015 t11414<  • 42-00347-01417
00014 01413 31 05234 00000

TJ MINCE TVMC '
Tv    : LLAS, COREI 00016 01415  ,-  16 05234 03174
MJ    ·' I., *,6. 'TVMCI: 00017 01416.,-'45 00000 01420

rv/C TV MINCE COREl 00020 01417 le 00347 03174
TVMCI RA CORFI Vl 00021 01420 21.03174 02775

, RJALL RJ · ·ALL2,: -ALLOK 00022 01421 37 00333 00331
'0  . COREII

'

DRUM 1 0121'00023 '01422-2  ' 00 03:74  03176    'NOP
0    .     . VBL 1 f-: FILLS .0122 00024:91423 3 · 00 03114 30000  . NOP

TP.,   ,.-· ZERo : DUMP ''       00025',ul 924...=.'  11   03113.02057.
TV LVAL DUMP 00026 u 1425 16 03215 03057
RA DUMP MXMA 00027 81426 21 03057 03047
AT.. VZ. CORE 2  . 00030 01427 35 02776 82175
Tu:··· ':,- Sto I. . 0)23'00031'.G1430-ff„'75 03166.01432CROWIR

0124 00032,ul#31·:·< -.21 01432 02756-t f    .7..:'            RA:,·- '-:CRO•3 U, 9..:f.*1:
CROW3- Tu  ·-   , + ILL" .CROW 1.5 0125 00033.01432.92&15 30000 02015

cn Tv LVAL CROwl 0126 00034 01433 :le 03215 02015
1 SP TAPE2 30 REAU 00035 01434 31 00071 00036

TP «:».:.. A......„ MIC 1, .r ISOTOPE., 0128 00036 u 1435 11 32000 01440
TV.'<t-,f: LISO¥ MIC': 9 BASIC»,1 iOI29 00037Wt114364533,6203207-01440

t».. .
RJ.t:0;..8.K2': f      .

. SK.y#·  if LIBRARY· 0130.00040:01437 f g*'37· 00336. ou334
'MIC,1 ;49:,r:' 4.:242#ft q 'FICE€, r:Qi'  :4.,  I.'*BASS.f.'00041' 01440323 2.0u. OUOOO €34000

RJ NEWND2 REWIND 00042  11441 37 02740 02736
CR06A SP iNFI 0000 TEST FOR N 0133 00043 u 1442 31 000*0 00000
e,-:: j.w,-.    ZJ:-.- 7 CROU.,+ CROBA, - .BP,STRUCTO 013&,00044 01443 47 01464 n 1444

.CROBt:    59 3.:.5 TAPES
  3035,1- ':...:**4.2.ns©p  06045.·01.264..AfliI OU074'.'6-0036 

IR09 A TP  %,6 .:A '.1.i ,SL . CR07.. 25-,,gfift: TI:1  0 1 36' 00046-'01445« 4.1 1 632000,0 l450
2%169*·" -TV,i«·'w-'-I*ENG¥'- CRO71  ... GP.STR"OCTl -0137,00047,'.Ul 4463 S.'91 6,00 1 3 I: ,0 I 450

-.' RJ BK2 BK READ TN 0138' 00050 w 1447 37 00336·00334
CR07 FILL· 00051 01450 00 00000 30000

8Jf..... REWN82 .ONIWER _  00052 01451 57 02740 02745
.TU'.2- 1CROOAR. .CHO#zf TO, 41'700053"6146©ir,5-"01446.01454

6.  -..4 -. RA-.·i:2·,CROUZ 'U,  :/ .3 ..6,1,2%OO054iu,453 he.,2,»01854  02756- 
·CROUZ -TV:.4' E/LED CR049- . 0 1 4*.TOOO55:.6.1 454 A» 1 5    300002014.62 3

SP    I            15 ' 00056 U 1455 31 00012 ou017
AT 'U4 A·. 0145 00057 01456 35 02761 32000
AT.. D.,»CpR4)1.- ,CRO4X. 0146  00060 01457 35 03172 01461

,·Tu'-»LENGY, 'CROUy i! 0,4*6'0006 '76 1 Ke-0  . lf,2, 6 i O u t l i t"o t 462,
'YAG,46           ';Rps.'4».Elv'. 4.

'4XCRP. Eass-:r 00062:'OlfibITB'114*75 '3UO00-01463,
*R04¥          iTP.i.>12F ILili FILL«, 0149 -0006}601462:»,111'1 :30000.·3uooo -
4XCRO MJ ' Ck08 00064 01463 45 00000 01504
CR04 Tu CROOA CR04W

0152 OOR66 01465 21 01466 82756
0151 00065 01464 15 01446 01466

F:•r•·: 5- RA..,- :CROt:W.. U 1  -_h
iCRO#W Tu364 EILT: tCR640:, :0153.00067701«635-3,523000070,474''..... -- t.:Sp»:.'.t I.'4, St RSS C: .:«·A .000 70 2 0 1 467 4+·->. 5 1 J 000 1 2 '2 000 1 7

,·AT.236.ut,6'ti F.O 1 55,»07 1.u l i t 7073'·it: 35.1 0276 1,132000
AT COR4V CROUV

0157 00073 U1472 le 00131 01474
0156 00072 u1471  ·  35 051/3 nl473

TV LENG¥ CRORI

.                                         -

)) 11                                                                                                                                                            /1                                                      .                                f                                                                 )'
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CR04V RPB 4VCRO 00074 01473 75 30000 n1475
CROUU TP FILL FILL 0159 00075 01474 11 30000 ju000
UVCRO TB INF2        4                                          00076 e1475 11 00021 ,2000

ZJ VCR04 CROB 00n77 W 1876 47 01477 01504
VCROU SH rAPES 30 00100 01477 31 00074 MU036

TP A CNOUT 0161 00101 01500 11 32000 01503
TV LONIW REE.D+1 00102 01501 le 02752 02731
RJ FA2 PASS 0162 00103 e 1502 ;7 027 T 6 02714

CR04T 0 FILL FILL                                  0163 00104 u)503 00 3U000 30000 NOP
CR08 SP TAPE3 30 SETUP 00105 01504 31 00072 00036

TP A (Motn TO *RITE 0165 00106 01505 11 32000 81513
TV LENGY CROin GROUP 0166 00107 01506 16 Ou 131 01513
SP    1           15 STRUCTURE 00110 u 1507 31 00012 nu017
AT 04          4                                       0168 00111 01510 35 02761 32000
Tu    A -

CROto SIGMA TAPE 0169 00112 u 1511 15 32000 01513
RJ aR2 BRITE WRTE GROUP 0170 00113 01512 37 Ou341 00337

CR010 0 FILL FILL ST*JCTURE 0171 00114 v 1513 00 30000 30000 NOP
CR02A TU CR02W 0172 00115 01514 15.01522 0/516CR027

0173 00116 01515 2/ 01516 02756RA CR02Z Ul TRANSFER
CROZZ Tu FILL CR02y 0174 00117 u 1516 15 30000 01524

SP B 15 ISON TABLE 00120 u 1517 31 00013 00017
AT    Ul           A                                       0176 00121 01520 35 02756 32000
AT COR2X CHO2X FROM DRUM 0177 00122 e 1521 35 03167 01523

CR02W Tv LISOP CR02y 0178 00123 01522 le 00126 01524
CR02X RPH MIC2 TO CORE 00124 v1523 75 30000 n 1325
CR02Y TH FILL FILL 01+0 00125 01524 11 30000 3UUOO
MIC2 SP INF2 0000 TESTTO USE 0181 00126 01525 31 00021 00000

ZJ MIC3 CR028 OLD STG TP 0182 00127 01526 47 01527 01542
01 MIC3 SP TAPES 30 REA 1.) 00130 u 1527 31 00074 nu036
| TP A MIC4 ISOTOPE 0184 00131 u 1530 11 32000 41333
F
C)        · Tv LISOS Mlc4 OLD 0185 00132 u 1531 le 03212 01533
Ul                                               RJ              SK 2 BK SIGMA 0186 00133 01532 37 00336 00334

MIC4 FILL TAPE 00134 01533 OU 00000 30000
RJ REWN82 DNIWER 00135 01534 37 02740 02745
SP i APES 30 00136 u 1535 31 00074 OU038
TP A PASSX

00140 01537 16 02732 02/31
00137 01536 11 32000 01541

Tv LONIW REED+1
RJ PA2 PASS 00141 01540 37 02716 02714

PASSX FILL FILL·                                       00142 U1541 00 30000 30000
CR028 TP· CR010 CHOlc WRITE 0189 00143 01542 11-01513 01547

TV LISOP CRolC ISOTOPE 0190 00144 01543 le 00126 n1547
SP    81 15 00145 01544 31 03045 Ouu 17
TU    A . CKOIC LIST ON 0192 0014  01545 15 32000 01547
RJ NR2 BRITE SIGMA 0193 00147 01546    37 00341 00337

CROIC. TT F ILL ' FILL TAPE 0194 00150 01547 15 30000 30000 NOP

CROIJ TP MICl CROIE SIT UP TO 0195 00151 u 1550 11 01440 01565
TV LVAL CROl E READ XIF 0196 00152 01551 le 03215 01565
TP MICI CROIS 0197 00153 u 1552 11 01440 01555
TV LELEM CMOts 00154 01533 le 05200 01555
RJ BK2 BA READ XIF 0199 00155 01554 37 00336 00334

CROIS O 0000 FILL 0,00 00156 01555 OU 00000 30000
' NOP

RJ REINO2 REXTNO 00157 01536 37 02740 02736
CROIR SP    1            15                                           00160 01537 31 OU012 nuot7

AT    Ul C2 00161 U 1560 35 02756 n3032
SH TAPE3 30 00162 01561 31 00072 00036

-      TY A CHOIH 0213 00163 01562 11 32000 01637
Tu    (2 CROIH WRITE OL14 00164 u 1563 15 03032 1163/
RJ BK 2 AK REAU 0209 00165 01564 37 00336 00334

CROl E FILL FILL Xl F 00166 01565 00 30000 ,0000
RJ KEWND, REETNO 00167 01566 37 02740 02736

-..   -                                                                                   
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..... 4TV .bUU ... SUBY 00170 01567, '-16'04443 03076'

'r ..C- Tv   ·"/   SU4N     ,        :c     ' SU30,
-

00171'u 15/0 ..16 04463104626-
:TV SU 12. SU9A 00172'01571.,.:,16 05115'01104

' -- ''· 'Tv   ·-· LSUUO -   r   "SULIK L..5 00173  61572 L  .-le'03202'04623
TV LSUUO US 16 00174 01573 le, 03202 n4505
TU LVAL 061 00175 01574 15 03215 01605

00176 01575 _ 31 05207 00017
,ti. ".-;'.-  ; )9'f:. t»i          i        Z 5 'P'.; :'-,00177 i 01576  -'i.4'· 35 ·02756 ·'r,5232

e     ' OG 1 AP
2-:00201. 01600-:14»35. OD232-05232

··..·i,' .  AT· .7, OGI ,·4 7 .1•00100 01577:t V 35,01605-016052
S--'5.'4#,5.AT- '>"LIEMPS/ ;   ·:·TEMP,i"•

LQ TEMP ' A+21 ' 00202 01601 55 03232 32025
TV    A - 062

-

00203 01602 16 32000 01607 '
*PPV61TV tr"-w" OG21,3 t-CROIH. „.w00204. 0.1803.v.«_ 16 01607-OI637
11*'3'. 7:3.-·fjt  RJ  '701SU2 &4 'SUM ',3: , '700205' 01604 -,.:937204433, 844311
#061 iP'*QuZ :FAK·,FILL    ,   iSIGI k                                         :500206'01605· 8,too'30000·0'2517./Ir.1 5*2-*L)ELFICLu 4 IFILD·18 ,£1X 00 207 :w 1 606.'. '-  00.1 30000.( 3000 0  

' 062 FILL FILL . .002 1 0..u 1609--·-z OU=30000-  30000  .
; - . TV. LSUU 1 · SU4K '00211 01610 16  03201-04623.

.LQ r..=..V77,77e „A+15 SCALE„ 00212 01611 55 03014 52017

1'5901(:*rt it 1 5 »'3*,529--·   ':1:. -

1»-002i 3,7,6.161.-2'FU31.'ou012  dvol72.
.. POS ·" .AA*-41 ...,t...1:.:.f'*.,- ;...9.7

P'          #160'.:.   :.- :lt S'300214 ·016 13,4#,i<,53:32000 4016 1 6,4
-TP 1.-s.L-ZERO '  ,  .R    SSS 383002 1 5*0161 43:bi li)031.13:3 I 000:$
TV -UG2 KOR97: FISSION

,
00216 l11615 ·  16 0,607-'olell

KOR99 RPV L+2     '     -                            00217 01616 75 lu000 01620

2(09972 ,FA "i-.,61 ., .E.ILL:,p,r*.14,-'.S-PECTRUM,
6€  220(t, ;»Mis;;ooor•"*   '=.,-f). , trp,#;:lkgil t,TE M P •·.» "'»··· A,  ·/"K:.9,     ··'

<F6fi8S.E,1 ;TEMeb,2.- ]f£00222 ·e l 621  2f'167503063 -052324
LTP W#JU#. 1(323*16 1,#0022310:622,tilli' '3310001,030333
·TV 062 KOR98

'

00224 01623 10'01607 01626
01 TP 1, TEMP 00225 v 1624 11 00012 n5232

,!.*             in.,4.-9-7      1RS-r.vT EMI          :       r-V ' ".frr 00226 01625 25 05232 02775
C>        1KOR98 5 ·FM t 1(3'*i&: iF.ILE·!.z  00227A01826*262661030333300003
03 «r'·"- 'iTV S* ROR68''i C+13 1 *00,30 fo 1627,-* ' l e"01626 j o , 630''

LTP &;Dil, w: 22£ . - F 1 LE#2„ 2,5;0023 12-0 16302-923 ily31 000 30000,1
· RA KOR98 Vl 00232 01631 21 01626 02775

,IJ TEMP.
' KOR98                                      00233 01632 41 05232 01626

IT v- cLSUU 1 , . *8516-4 00234»01633 16 03201 04505

+TV.e,SU401  SU9Abf  jEE00235'Ftili 343 D 6. 04447,5'5,04ji

trv.43#.,)U42,4 Mu394% 3 494 %4495 44%,g, 00236.,0 1 6350«.1 6304664304626".
·RJ,925.iWR2"ii;9 fBRITE.:11'64t:OFIGROUPY f<,021*<0023720 16,63 '3'11'00,4, 20„33111

CROt H FILL FILL TAPE 00240 01637 OU 30000 30000
TU LISOP CROIA CROIB 0618 00241 u 1640 15 00126 01644
Tu,. ,LISOT  .'CRO 13- 'CRO 1 3.- 0«19-00242 01641 15 03207 01653

TRAC CRO, il '            10,1 t..4%*f Blfm#RA-+EV '
-

:.0220JOO243-701'0423: 2,tro '6531027567:
1,·•9  iTu)<. ersosl. ickd, i t 414 4 «RO, i,5. 1- 022 1 600244 U 1 6439-474:1 5'-032 1 2;0 1 657.1
:CRO 18* ,Tplm -FILl.MJ iTEMPN:Mv, ,..#g  :N*tiua E02221OO245'(016441&21 't3000029'067;

SP TEMPN 0000 'TEST 0223 00246 01645 31 03067 00000
CR02C EJ FCAGO CRO 2E TEMPN EQ OL24 00247 01646 43 03065 02607
rCR020 .59 INFl .LOOOn, TEST--NE,4

0,25 00250.01647 31 00040 00000

42:82,  52.,Jp CR62ST ic,30, a#%'2i 09:7414/1 9.0226'.0025-,TU165073347'01752 "0:651-
S.CR016- :SP,effilliF2„f  9.99097*1»497 11.0227 '00252 : 01 651'·. :b.Vil '300021'"00000 4
toma ZJ ':+CRO 13; CR028 6. , ..f.„' 2.266 1 30228,00253'01652 tlf.,1,47.'.0165330'752.5
CR013 SP FILL 0000 8. TEMP Od29 00254 01653 31 30000 00000

TJ TEMPN CRO26 0230 00255 01654 42 03067 01741

52*,7.4 . .EJ,_„.,TEMPN- re: ;ts'»=  00256 U 1655 43 03067 01657

:.&,2.1     t MS':I·, i.'4:C r. 'f32,<-,002 57-"o 1 * 56·':7<56,OO0UO " 0 I 7 26 9
CR012' ,'Se.',3.,rFILL -3 0231 00260'01627 C'9 31.30000 00000.
 .3 2     -TJ.*32, TEMPNE :C:  51., 1... 9 5'7'f:·' .0232.0026114910'60-x:. .42.03067 01730
CR014 EJ TEMPN CR017 0 TEMPN 0233 00262 w 1661 43 03067 01663

MJ 0000 CR028 0234 00263 01662 45 00000 01752
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CR017 SP TAPE2 30 SET UP TO 00264 01663 31 ou071 nuoje

TP A CKO,8 ONE BLOCK . 0236  00265  u 1 86u 11 32000 Of667
Tv V 12 CR018. 00266 01665 16 03010 81667
RJ HA2 PASS BYPASS FLO 0238 00267 01606 37 02776 02714

CR018 0 FILL FILL ON HASIC L 0239 00270 01667 00 30000 30000 NOP
TP V9 tl 00271 u 16/0 11 03005 03031

CRO31 SP TAPES 30 ISOTOPE OF 00272 ule71 31 00074 00036
MIC31 TH A CR019 GROUP TAPE 0242 00273 01672 11 32000 01700

SP TAPE3 30 00274 01673 31 00072 00036
Te -A CR020 0244 00275 01674_ .11 32000 01714
TV LVAL CR020 02us 00276 01675 16 03215 01714
TV LVAL CRO 19 0246 00277 01676 16 03215 01700

CR023 RJ· ·BKZ BK REAU TSOTO 0247 00300 01677 37 00336 n0334
CR019 0 ' FILL FILL SIGMA TAPE 0248 00301 01700 00 30000 30000 NOP

' RJ REWN02 ONIWER 00302 01701 37 02740 02745
TU· . LVAL CR021 1 COUNT 0250 00303 01702 15 03215 01704
TP ZERO C2 THE 0251 00304 91703 11 03113 03032

CR021 SP FILL 0000 LENGTH 0252 00305 01704 31 30000 OUOOO
EJ FLAGO CR022.., OF                  r   0253 00306 01705 43 0J0e5 n1711
RA C2 Ul BLOCK 0254 00307 01706 21·  03032   02756

RA- CRO21 U 1 .· 0255 00310 01707 21 01704 02756
MJ 0000 CR021 0256 00311 0.1710 45 00000.01704

CR022 RA C2 Ul 0257 00312 01711 21 03032 n2756
TU    (2 CH020 WRITE ISOT 0258 00313 01712'    15 03032 n 1714

4-   ...:               R.J. -... WRZ.- BRITE ON NEN MCS 0259 00314 01713 37 00341 00337
CR020 FILL FILL· 00315 01.71.4 00 30000 30000
CR032 RJ CR032 CRO33 SWITCH 0261 00316 81715 37 01715 01716
CR033 LU   Ct CRO23 0262 00317 01716 , 41 03031 01677

cn RJ 182 PASSR 00320 01717 37 02562 02554
1 MJ L+t 00321 u 1720 45 00000 01721
,/ RA.. CR012 Ul· 00322 01721 21 01637 02756
C>
-Ct RJ CROW* ' CROWI-1 00323 01722 37 02024 02014

TV ' CRO21+1 CROW4 00324 01723 16 01705 02024
TV d - 'LCRO33 CR032 00325 01724 16 02570 01715
TV LVAL CROwl 00326 01725 16 03215 02015

CROZ RA CRO 18 Ul BUMY CROIB 0263 00,27 01726 21 01644 02756
-M J   · .   . 0000 02A4 00330 01727 45 00000 81644CROIB

'CR024 EJ FLAGe CRO29 00331 01730 43 03065 01752
RJ  . 902. PASSO                                        00332 u 1731 37 02567 02563    1
sp- .·rAPES 30 00333 01732 , 31 00074 nu036
TP A CK025 ONE BLOCK 0266 00334 01733 11 32000 01737
TV V9 00335 01734 16 03005 01737CRO29

00336 01735 te 02752 02731TV.... LONIW REED+1
RJ. PA2 pASS BYPASS ONE 0268 00337 01736 37 02716 02714

CR025 0 FILL FILL BASIC LIBR 0269 00340 01737 00 30000 30000 NOP
.-. MJ 00341 01740 45 00000 01657CR012

00342 01741 43 03065 01656CR026    EJ FLAGO CROI,+3
RJ F82 PASSB 00343 01742 37 02562 02554

MS 1              L                                        . 00344 01743 56 OU000 01743
sp    rAPE 2 30 00345 01744 31 OU071 00036-
TP A CR027 ISOTOPE ON 0273 00346 u 1745 11 32000 01750

00347 01746 10 03010 01750Tv- - vTZ. CR027
0275 00350 01747 37 02716 02714RJ FA2 PASS BYPASS ISO

CR027 0 FILL FILL BASIC LTBR 0276 00351 01750 UU 30000 30000 NOP

MJ CR013 00352 01751 45 00000 r,1653
CR028 SP T*PE 2 30 SET UP TO 00353 01752 3 1 00071 80036

TP A CR029 READ TNOIC u280 00354 01753 11 32000 01756
Tv LELEM CR029 BASIC LTBR 0281 00355 01754 le 03200 01756
RJ BK2 BK READ.INn B 0282 00356 01735 37 00336 80334

CR029 Fl LL FROM BASIC LIBRARY 00357 01756 00 00000 30000

 A
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00360 01757 37 02740 02736
RJ    .  t  ·· E·NNI)2             _   REW T NO... .         - , - -   · · . ·
TH FEMPN          A    -,      ·,   .T  -. u 00361  01760    6 11- 030671112000:

EJ .  . NAME 'ROK26· '. 00362 01761 45 05205 01767

5 ''.1- TP: ..-'..CR029·&·i :.:.ROC25.'.  ''«A BYPASS'S.kt·t_, , ,00363 01762. 11 01756 01765

Tv'-- v 11 Roc25 ISOTOPE 00364 01763 .16 03007 01765

RJ PA2 . PASS ON 00365 01764 37 02716 62714
00366 u 1765 Ou 30000 30000

. ROC25  -:.4--3.FILL»·:  .„:  FILL-f ·-:  ':LISICRf%9 00367 01766' 45 00000 01752
.·

' -     ·.  MJ ·, ...,#. „":  .   *.v.CR028·..,
.·· 'ROK26 ·. "--TP.: .. MOFA':  '.4 ·- ..MOFA 1.; .•- '   ': 1 ':.7 '4 :.  00370 01767. 11 03207 03052,

-·  ·-, -· ·-+4·5 ·RA..s.> MOFAI-Qi--'Sivt-1.I,,                 7                         : 0286"00371·e177O 21. 03052-02775 +
MP 1 '•  . . I. 00,72 01771 71 00012 ou012

ST    I           A                                     0288 00373 01772 36 00012 '32000'

9 -MP-,r ,$,A . --,r-1 -.'', 3.·.
 -":'-9

p---00374 e 1773 71 32000 02777

e.  O V 7.5   -  ' .V 2 9,7 4,'  4'              r., 3 1  I 2 -     ' . 65'     . 00375 01774 173'02776.0305117
 "ME'jivfi**A. *Im.. '..3 ,  ..4. 00376 01775         '.7 #'02777'·'nu012#.
13.·TP'Plk:,A„:2 -EL,·3=. 9 31: 20293'00377·01776   611"32000 030431 

AT Vt
< 3 Il 0294 00400 01777 35 02775 03050

RJ ALL2 ALLOK' 0295 00401 02000      37 OU333 00331
0296 00402 02001 00 03175 03177 NOP

....0,„=4• ,COREZ. ORUM 2*.., .-..
i'' 0297· 00403· 02002]        *00  03 1 341:50000 250 NOP

210 1,3IVBL:2 1 FILL>'tf»
t30 2 9·':. t·45,7 00404-02003I    (3I., 00072' 00036·;r--0

asptux6jil 1CRO3O3- ,&& 02,9.. 00405 -y20043      CLI:'32000 1920,9, 

Tu'  1 us CR030 0300 00406 02005 15 02762 02010

TV LELEM CRO30         ·                       0301 00007 02006 16 03200 02010

BRITE WRITE„,1 ND ,-.
0302 00U 10 02007 37 00341 ou337

, t. *"«. "IS. .RJ,O921R29,=CR030'1  f.0,  .  'FILL·,*, Eice,9 1ONNE.¥(MES6 10303  00 1 1 15)20,01    k,00930000:.3000092219'r

*·f,»9 ;sp.:i«ITAPEZ 30/90 r*9»9 it# .'jtnf:4  00412:0201'le    f.:.3'.,00071 :'00036 i;

'RUSG,51(R0321 IMIC312 AEREAUtIRI TEfx „0305;004'320201 2 2/ e,7,,0 17 15.0,672, 
01 RJ , CR032 CR023 READ wRITE 0306 00414 'e2013 37  01715'81677

1 0307 00415 02014 11 03113 03032
F TP ' ZERO . C2  '

„FILL-           ... 0308 00416 02015 11 30000 30000

g  %   »2 A ;CRO,2:  0309'00a175.120161 '21»2015 02020 
i..'<9rb/Ad

 RA i:... 2CROW I#                  1 U I V I 18:f2 -< 04 0"0-008201020172  I215020TS.0301 Si
iERbw24 ,!Sp»LFILL» 6,0008,1 10, i:,'500421 <020204      63,130000109000.

0312 00a22 02021 43 03065 02024
EJ , FLAGO CHOW4
RA (2   '     Ul      -         '                   0)13 00423 v2022 21    03032   82756

0314 00424 02023 45 00000 02015
,CROw,. ....      #....-/1-       . - -r: - - -- .-4

#On     .t'JI' IF 09991
iCR022  

( 0315 ·00425iu2024)    4,74017ts:017Dl<RUB,dCR034'
jws*I      'TP'*J.CRO.1 91 CR0344 103162004263020254    <11,01700E020301
./.*.... ATvks'.ur*LVAL,ZA 'CROju' .:0117.:00427.202026'2 titefo)215.02030 

CR037 RJ · dK2 8K READ IN 0318 00430 02027, 37 OU336 ou334

CR034
'

: FILL FILL SET.OF ENERGY POINTS- 00u 31 u2030 Ou 30000 30000

RJ;*--rRENN82 TREWIND.                               ·       00432
02031 , 37 02740 02736

fTe, 4' CR034' moclat       AREAGG'Kilir
.

" 321700433362032'2  "7020307020357
i TV, 48LFUNl fROC 34 «CARTURE  322=00434»0338 116&03220'02035:
FR) S:Llu Bk2 -4   BKS&3 .ABLOCKTS. 610'23fO04351,02O39Ii k'T-·00326100334  .. ''

ROC 34 · 0   FILL . FILL FUN 0224 00436 w2035 · 00 3UOUO 30001  NOp

RJ REWNDZ REWIND                                     ' 00437 02036  ,  37 02740 027
36

„TV,r:•-*jU4.9- ,SUBYe„  COMeUTE.-- 0126 00440 02037 ; 16 04443 02076

.ITUASt:iCFUN'2  8014Mr Cl.I S I G (CAR,T. ft.0227..00441, 626463      Il 5.,032201820433
 Tv#92·):LIFONT .RO 1 55·=  2ANDOSTORE, 1| 0'28 i'00442 ' 0204,3      1" 16.(03226' 02045 iI. -0929-00443·020421  ;37-0493310,434 .-L      /.ROk:ST SU241 (SUM SE i .:,3.INE:Im:UNSG:

R014 0 FILL SIGl 0,30 00444 02043 00 30000 03251 NOP

0    SIG2 - SIG3 . 0331 00445 02044 00 03304 03340 NOP

R015<- .0-*.*F,ILL.=    144:FILLe;- * 0532 00446 02045 00 30000 30000 NOP

*»i/'>STUP<i"LIFUN;     37,wROC23. 40*6333 ;00:147-%2646.7    13,570,226 952054/7   -

9.:.4 0»-:,Tv·'»4LITOT.,      1 -1'WROC2< ifiO534i00450' 02047 1.   2616.03245  020542
.12<'2.11.->'Sp 3·"U· 3 I It.           . itdi 5 44%4. plf,#S':00451"02050      31 £03043 ··Ou01'7 -1

0336 00452 02051 35 03170 02053
AT .NCRPI WROCt 0;37·00453 02032 21 02053 02756
RA WROct       Ul

1

C         '       C                                                                 1
-
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WROCI RPB :WROC 00454 02053 75 30000 02055
WROC 2 TP FILL F 1 LL .

0339 00455 02054 11   30000 '3v0OO

1 WROC SP MOFA 15 00456 02055 31 0>207 00017
AT CONRP R016 0341 00457 02056 35 03171 02061
TU LFUN R016& 0342 00a 60 02057 15 03220 02062
Tv LTRA R016A 0343 00461 02060 le 03223 02062

R016 RPB 16RO STOME SCAP 00462 02061 75 30000 02063
RO 16A TP FILL FILL 0345 00463 02062 11 30000 30000
16RO TP CR010 CKOZ 1 WRITE 00464 02063 11 01513 02071

SP    3 I 15 - ISCAP ON 00u65 02064 31 03043 ov017
TU A CROZi SIG TAPE 0348 00466 v2065 15 32000 m2071
RA CROZI       Ul           FROM IFUN 0349 00467..02066 21 02071 02/56
TV LIFUN CKOZl 0350 00470 02067 16 03226 02071
RJ WR2' BRITE 0351 00471 02070 37 00341 00337

CROZl 0 FILL FILL .0352 00u 72 02071 00 3U000 )0000 NOP
TP    ROC 34 CROZ2 READ 0353 00473 02072 11 02035 02074
RJ BK 2 8K FISSION 0354 00474 02073 37 00336 00334

CROZ2 0 FILL F 1 LL . BLOCK 0355 00475 02074 00 30000 30000 NOP

RJ KENND2 REWIND 0047A 02075 37 02740 0273e
TP *014 R017 COMPUTE 0357 00077 02076 11 02043 02101
TP K015 R018 ISIG FISS 0358 00500 02077 11 02045 02103
RJ SU2 SUM AND STORE 0359 00401 02100 37  04433  04431

R017 0 FTLL SIG1 IN IFUN 0360 00502 u2101 00 3U000 83251 NOP

o SIG2 5163 03+1 00503 w2102 00 03304 03340 NOP

R018 .0. FILL FILL 0362 00504 02103 00 30000 30000 NOP
TP    jI (5 0363 00505 02104 11   03043  03034

RS    (5          VI                                    0364 00506 02105 23 03034 02775

cn Tu LIFUN WROcl 0365 00507 u2106 .15 03226 02111
1 TV LITOT WROCT 0366 00510 02107 16 03245 82111

g WROC 5 TV WROC3 WROCn 0367 00511 02110 16 02111 02112

Co wROCJ FA. EILL FILL 0368 00512 02111 64 3U000 3UOOO

WROC4 TH U Fl LL 0359 00513 02112 11 31000 JU00O
RA WROC 3 Ulvt 0370 00514 02113 21 02111 03015
RA WROC 4 Vt 0371 00515 02114 21 02112 02775
IJ    CS WROCS 0372 00516 02115 41 03034 02110
TP MOFA C6 COMPUTE 0373 00517 02116 11 05207 03035

RS (6/' 9 VI. ·· SIG FISS 0374 00520 02117 23 03035 02775

TU LFUN CROZT PLUS TRA 0375 00521 02120 15 03220 02123
TV LTRA CROZY AND STORE 0376 00522 02121 16-03223 n2123

ROCZ3 TV CR073 CROZU RESULTS 0377 00923 02122 16.02123 02124

CROZ3 FA FILL FILL          IN                        0378 00524 02123 64 3Uouo 30000

CROZ4 TP w FILL TRA 0379 00525 02124 11 31000 30000
RA CROZ3 Ulvt                                  03AO 00526 02125 21 02123 03015

IJ C6 ROCZT 0381 00527 02126 41 03035 02122
TY CROZI CROZS WRIIE IFIS 0382 00530 02127 11 02071 02131

RJ AR2 BRITE ON SIGMA 03*3 00531 02130 37 00341 Ou337

CROZ5 0 FILL FILL TAME 0384 00532 02131 00 30000 30000 NO=

TP MOC34 CROZ6 REAO NUF 0385 0(1533 02132 11 02035 02134
RJ BKZ BA INro . 0386 00534 e2133 37 00336 00334

CROZ6 0 FILL FILL FUN Obil 00535 02134 00 3U000 30000 NOP

RJ REWN02 REWIND 00536 u2135 37 02740 02736

TV· 504N SU39 COMPUTE 0389 00537 02136 16 04463 04626

TV SU 12 SU9A INUF AND 0390 00540 02137 16 05115 03104

.TV LSUao SU4K 0341 00541 W2140 16 03202 0.623
TV LSUUO US 16 0392 00542 02141 16 03202 04505

TP 4014 R019 STORE 0393 00543 02142 11 02043 02/45

TP HO 1 5 R020 0394 00544 02143 11 02045 02147

RJ SU2 SUM INTO 0395 00545 02144 37 04433 04431

R019 0 FILL SIG/ 0396 00546 02145 Ou Juu00 03251 NOP

0 0000 0000 IFUN 0397 00547 02146 00 00000 00000 NOP
e
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R020....        .  0    ...   F I L L ...., FILL    ... ... 0348 00550 u2147 00 30000 30000 NOP
· TV  . LSUu: ;    # SU4K · -

 • COMPUTE 0399 00551 02150'    16 03201' 04623

TV 1. LSUUI   ,$-  USI 6 ,     ' - 4 04(10  00552 02151 16 03201 04505
' ." . 1- 1 TV :' -. SU40 le .. - -" - SUgA ./        .  5-...ill -4 ·. 0401 00553 u2152.-'„„..le 04447.05104 -

TV SU42 SU39 NUFI 0402 00554 02153 16'04664 n4626
TU LENGY CROBS 0403·00555 e2154 , 15 00131 44163

-·:.....Tv.-r.rLENGY-     .-  *CROBS ..3.    ..:· AN ,LL;4 0404 00556.62155 16 00131 02163

',·.RA .f..:CRO#5,t . U l V 2 :,1 ,..' 6 4    43 N.: 0405'00557 02156 ''' 21'02103 03025
'10 TU.    .,LIFUN:. ;CRO86 ·.STORE: t   0406   00560   02 1 5 7'    ·   1 5   03226   0 2 1 6 5

·5**Tvf *LIFUNA -,CR087· 4  BE, ···' . .0407 00561 0216036..16 03226, 02166,
*           TP I C3               IN                     0408 00562 02101 11 00012 03033

RS·   C 3          Vt'                                    0409 00563 02162 Li 03033 02775

CR0852,. FS .FILL F. 1 LL.. - .IF.UJ 0410 00564 02163 65 30000 30000

AL .1 »/   'fps. ».*-2  0£)401$  404 1 1:00565' 02164'.615,1.1.1' 31000  M3057
, CR086.-    iFO;.' '\EILL:i i DUMPS 0412   00566.02165  '' -4..; 67.30006  : f,3057,1

-'CR087· " trP* lefaCTia     . FILL*1 .2 041 3 .00567: 02166  »·,-1  11,31000 -.30000,·,

RA CRORS Ulvl 0414 00570 02167 21 02:63 03015
RA CR086 Ul 0415 00571· 02170 21 02165 02756

-,KROll,  rRA, .CR087. .V 1 i
- 0416 00572 02171 21 02166 02775

12=*, lt.J'/' tcha» 'CR085... 4,0417:00573<'02172.-·3.41 05033. 02163 1
iTg r,CROZI,

j CROZ7'' 7  0 4,8, 00574   02 1 73·.' ·,If'I 1,0207 1.02200,4
:SP·, .Il),tw'e t,·6 1/:7 ' *SiES: .'00575-.021749;·*-531: 00012 00011if,
TU A CKOZ7 0420 00576 02175 IS 32000 02200

RA CROZ7 Ul WRITE INUF 0421 00577 02176 21 02200 02756

.RJ. -WR2 rn BRITE.- ._ON.SIGMA, 0422  00600 02177 37 00341 00337

fi;R(743 103 5%<Lt/% ;FILEr,3  Qi T*PE ··'3%- 3[0423,00601: 02200-'21 00'30000   30000'     NOP,
r - ---   i,TP-':  Poc3»' ;CROIB: SREAD'SCAT 6.0424' 00602.·02201 (· 5< 11; 02035.02203

./

r R) 6. n BKZ >*' :BK,&.0 f:1; INTO 1-:.
2.0425'' 00603,02202.*137.'.00336 '80,34"..      -6

    CROZe RJ KENN82 REWTNO 00605 02204  · 37 02740 02736
0 FILL FILL FUN 0426 00604 02203 00 30000 30000 NOP

-3 .TV- *.*U4,47 SUSY„„ .COMPUTE .
0428· 00606 02205 le 04443 05076

0 ,TU'      1,LEUN 39  R02 N 'fISCATeffh %704291:00607..'022065:13315,703220 :0221 1·:
LT  ;WISCA',  8022  IfTOJf/*i  0430'006 1 0'02207 fy,:,Sle''03231' 0221,4

,.._.*dUAA. ,RJ ESU26#*              SUM A i ANO LITORE: :4.2093 1 6 006 1 1 Le22 1 03  :237. 09433.·Ot'433 5-       -4
R021 O FILL SIG2 IN ISCA 0432.00612 02211 . Ou 30000 0'304 NOP

O  · SIGu SIG 1

+

0433  00613 02212 00 03407 03251 NOP
0434 00614 02213 00 30000 3UOOO NOP

:5< '8;n -° ·ISILL., . I.FILL:,-· m.9...'.rs..2Id 70-436?00615:02214'59Rl., 02203 222';Tel iCROZes £CROZ.9. 1:REA921 35:8*v

. ·m' 1.    . *0000: WMINUSLMUO *'0436(006 16.022 1 5%#403,  05207- 00000
! Aity*t <INTO:FUNt* C.0437., 00617,*02216·:15323'GO2221 2 32000,

AT    Vt CROZ9 PLUS 0-38 00620 02217 55 02775 02221

RJ . BK2 BK MOFA 0439 00621 02220 37 00336 00334

CRO29.. 00, ,f ILL.. 'EILL.-1 ;:2:;:4 =
0440 00622 02221 00 30000 30000 NOP

49:-- 'RJ MEWNBZ tREWINO   i-4  4*r jitz: y«00623102222 ,7372027403-027363

 ,TV:         CROZ9
'r

 CROY,6 COMMUTE 12  0442t00624 0222391.:516·0222190223'i,
ATU. i LFUN M I CROY T 8 9TRACPLUSt 7 0443,00625»92224.»sr,9.15  03220.'022313
TV LTRA CROY2 SCAT 0444 00626 02225 16 03223 02232

TP MOFA Cb                   '                       0445 00627 -02226 11.05207 03035

, 7-.... *,RS. *.(6¥....2  rk<- -el,• :TIOES-, 0446 00630 02227
......

23 03035 02775

CROY4 :Tv · 'CROY23 #CROY3. ;1 MINUS-4- '044*7700631"O2236i.,i  .16 02232·02233-'1
CROY 1' FM ;FILUQ iFILL<i .MUO'ANDS„ 0448 00632 02231.+  C.66.30000 + 30000 :

;CROY2 iFAL,     .9 44.3-I iFILLb LSTORESIN '0449100633»02232"54 :64;31000 '30000.
CROY3 TP w FILL TRA 0450 00534 02233

.....
11"31000 30000 '

RA CRO¥I Ulvt                            '      0451 00635 02234 21 02231 03015

,RA:w... CROYZ r
0452 00636 02235 21 02232 82775

I J r.        , (6 , rcaBY;F r'-f':43, =.3 '0453·00637"02236,".'.2'413'03035'02230'0"-1"- .
TP KOC34'. ·CROYS ,READ ·  Zi.: .0454 00640 02237 -11,- 02035,02241

;

.r. RJ '8K2- . 88. -7.X
'· XSIIN''.·-. 9455 00641 u2240   :' ;7 00336 00334  /    4

CROYS 0 FILL Fl LL INTO FUN 0456 00642 02241 00 30000 30000 NOP

RJ HEWN82 REWIND 00643 02242 37 02740 02736

..-   - .....
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..i..  ....,..,.TV......bU4 - ..#-.SUBY. ... 1 0458 00644 02243 16 04443 05076COMPUTE,   0.
2    T·-  TV  ,  ' LSut,O .  SU4K . IASITN . 0459· 00645 022-4,4::<.·' 18'03202'-84623-2

.

'  ·i.-3    ' -,   ':.  Tv,      ...  L Suao" . US 16      'IANU STORE., 0460 00646.02245    . 16 03202 04505
4·."-· ,- » ·-· Tv ·-SU124* SU9A t t.i I N, , .... *,-t : . 0461' 00647  02246.- ·-'16 051 t5 05104  , *,t

·· TV KROll SU39 IXiN 0462 00650 02247 le 02/71 04626
TU' LFUN R023                   ·              04 e,3 00651 02250 15 03220 02253

*4-  .*'-- .€ -· Tyf, r..LIXIN ,4 .,f024.-  -:--                   -                                                                            .0464.00652 02251 le 03234 02255

1        f. ··,     '     '.R J i., t'.  SU2 -'   i. 2 - SUM S  .: "-i 0465   00653-02252,·&'·:37    04433.'0443 1 -- R„   If*,4,
'...

1R023 -·.;:82 0,5:.'.FICLE "';   'SIG -· :U· .0466 00654 02253.3.\30023U000 05251  'NOP
..... -  *57··. O ' : 0000 'I.C.:   ,  0000- ' .04e,7-00655.02254 1.:200 OU000 00000.t·,ZNOP
R024 0  ' FILL FILL 0468.00656 02255 00 30000 .30000 NOP'

' ' Tv LSU41 SU4K 00657 02256 16 03201 04623

4:rk·.*- 4.·Tv:..ri•-, LSUa I:. : US/6..... .4..0 ..00660 02257 16 03201 04505

4'··' c "**'1Tv,9.',SU42:-·':   .z JSU39' 0. .7   *·300661,02260'.---2-16 04664)04626.
t\TP.  11. v2 f "      ..(6· ....*.,fb ,U459100662  02261're'-, 1 1- 02776'03035

:       ·--4'·' TP,»51•10C 34-) "ZCROYS>:"kd -- ... -04'70·006631022622 '21 '#02035 · 02264*
CROY7 RJ eK2 · BK REAU SIGIN 0471 00664 02263 37 '00336 00334

CROY6    '0 FILL FILC NUIN AND 0472 00665 02264    - 6(7 30000 30000 NOP

t       ·-*·Z-3:•*,   RJ 4,1 1 EWND 2, u. REWTNO ........ -" 00666 02265 37 02740 02736
.....

;MOEA:V::4  ':INTO·'FUNl  ·0474100667, 02266' RF. 21= 02264   05207«•.'-,2" RAl:4.  CRO¥6 ·'·
PLUS -·- 0475'00670 ¥02267, », 21 '02264' 02775:,3 RA:f81-CROYS'::..: vt'<.25.4,5

..-- /- L, I 11, 64,"(6*1'.22*:        s.CROY7 14, ,3:*6.'67 .0476 -00671,*,02270'2163 4,2.03035.022634
TP MOFA C6 0477 00672.02271 11 05207 n3035
RS    C6         41 COMPUTE 0478 00673 02272 . 23 03035 02775

- ". 46. STU.7=LFUNS 1.CROYAS -ARA.PLUS ....

:j:::- :*:  :N:'1 f,21:. '00;:: .: :22  '
1,& 2,55•        BTvi »CTRA i ,rk.CROYA,; «SIGIN,AND 4,·
tcROX;7 f,TVA£*CROYB * 'A CROYQ' .liSTORE,»'*•·•6-' '048 1.' 00A76';02275 94.t.'16 -02276-,02277:'
'CROYB' WFA438*FILLZd WFlclf  *t.INTOP 04M2 100,i771 02276143 69.'.3uou053Mooo;

cn CROY9. TH    U FILL T_RA 0483 00700 02277 11 31000.30000
1 RA CROYB Ulvt

. 0484 00701 02300 21 02276 03015
H CROX 1= #4. '0485 00702 02301 41 03035 02275-3 1,I J.*i,-- C6•.*·-IS'
M ;TV.3SUSUBE 1508« 40,661 703IU2302* 16:·03203 - 05076

2  *>isit   i , f M OF Ad 104,58' 00705102304:rl„4'21602314..05207,'CHolli . f0487700704 0230342it'li 03220 02314

RA CROUI VI 04*9 00706 82305 21 02314 A2775
SP '       CROU I OOOO 0490 00707 02306 31 02314 00000

SA-.4.*.6-UOF, - Q , 5,74- 32 05207 00017

grth*u,Pi.. S .e.,R  03;gr,670275«.-32«663
6Tu *4.74'           · CROU21: ,0493 f 00712t.'023 1.1, »r' S : 32000 5$0231 5 
1Tv NAL ISX ·   CROut" ;04942'007 1 3 'e231.2:22,1 e ' OB2371023 1 7,1
RJ Tu2 TUM 0495 0071 11 U2313 37 05145 05143

CROUl .0  , FILL
' F ZLL 0496 00715 02314 00 30000 30000_ NOP

CROU 2, v 0-•r'.* 5 ILL .t .Xt NU, -0497-00716 02315 00  30000.03_447_- NOP_
titf·.,is..7., Id'*5:SINU' a. NUSI, :0498100717-62316-»00-f03730· r,4650*':D•OP
'(:55!31 '.  *1%215     J'- ':a:A -2433,00720" 023,7 h-«00'30000: 30000*.2-0500,00721£0232OS·.2,16.04443,'0567*'27

FS    Fl          ALPHA 0501 00722 02321 65 03063 85206
Te w ALPHB 0502 00723 02322 It 31000 03030

.RJ; >CR070 CR071.                                                      *0503.,00724402323,„K... .- .    -  .
37 02502'02406

ETIS XZERO 9 A .WEE rd '0504-00725 02324 ·-«411 03113-13,1 *,4,

Jvi LLI.Sse - 'SErlit ;.0505,00726  023251 0-'....:16  03242  03066 ·,·
.i TP .0 Vk.*..... 'C3:22- T05 06', 00 72 7. 0 2326 f. 11.1  . 0UO 1'2 '.0 30 3 32;

, RS C3 Vl 0507 00730 02327 23 03033 02775
TV LITOT CR068 0508 00731 02330 16 03295 02377

L,r *3:4 ,Tv ·:.11*.LITOP..-9 ,CK061-7-                                        .0509 00732 02331  ..«, 16 0324,15 r,2364
;CR069, .SP" 'WEET 2.2'' ' A 0000'2' 0510.00733  02332'    331   03111'00000
1 4.'W'-     .EJ E 'C3...f#,21. "C <072'  0511 00734 02333.' 43 03033 n2503

'AT.f. 4,64,:.M- *WEET  lz .0512 '00735„02334.' 35 02775 03111.
TP WEEI WEEJ 0513 00736 02335 11 03111 03112

RA WEEJ        VI                                    0514 00737 e2336 21 03112 02775
- -'       t..:
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RPV 3. KROAg   .
=

00740 92337 75·10003 02341

 'TP.' ZERO DUMP .                         ·                      0516 00741 02340 "·. 11  03113 03057
KRO69 .Tv · bETI , CM058 ., ' ..1 00742 02341 16 03066 02342

CRO58  ·  FA',1.. DUMP' .FILL ·-- DUMP.:PLUS.,9, 0518 00743 02342       -  04.03057   3u000
TP u OUMP SCa 0519 00744 02343 11   31000  03057

TV . CR058 CR059
0521 00746 02345 21 02346 82775
0520 00745 02344 16 02342 02346

RA. _ CR059
CR0592·i,* FA";,. OUMPI 1 Z .L,5733' .... 0522  00747  02346  4, 64 · 03060.3ueou
-4 ·    4      ,·  TP.    ··'· (,1 4   :-* k 'DUMP I .4-' .0023 00750 02347'·'.11' 31000 43060.

-  ·.Tvt'-" CR059 7' ·''CR00,0 e.. - 0524.0075I -023502;-1'9  02346.02352 
RA CROAO       Vt                                    0525 00752 02351 21 02352 42775

CR060 FA OUMP2 FILL 0526 00753 u2352 64 03061 30000

,:TH.      'r,(,1 w--- '
3 DQYS:58.:

0527 00754 02353 11 31000 03061

:Te; :WE J;
. 0528   007551,02354'37,)Itt,031.12.,31000.:

.Rs i(,11.1. , V 1 ,5-.f 0529 00756.02355  t 23 31000 02775•
:MP; 1 61 TdA 3.-. tv 3·' „-·:  -:-*:.· 00757. 02356 41- 47.1 -,31000  02777

0531 00760 e2357 35'02342 02342
AT CR058 CR051
SP  EEJ 0000 0332 00761 02360 ·31 03112 OUUOO

'                                C 14 0 6 1 v .0534'.00763.02362-"C:,5  02775 ·031 125
0533 00762 02361 43 00012 n2364

4' i33'4 -: WEEJ ..'

r.-*, +**· fMJ' 4<06'60: CR0581 -0035  00764,02363 , 50'45  00000  02342·

,-CR061(Y .FA ;UUMP<:9·
' F 1-Llf*, &0936 00765,02364 . ·1-64 03057130000,. ¥-- . -

TP u. DUMP 053'7 -00766 ·i,2365 11 31000 63057 -

0338 00767 02366 16 02364 02370
TV CROSI CRO63

0539 00770 02367 21 02370 n2775
L.Ar#j  KAL · &8063 .V 1 ...„'
MCR0633 1FA) 40UMPI ;F,1 LL: •», 40690)0077,<02370' -2'64:0306030000,
:--44 #P. A ':'*. fs ;OUMP,14 40541: 00772 02371'2'5':al 1531000703060: - *.4,

STv 1 LROf,31 :CRO6SM tioD,2,0077< 023720:e':216·:023 /0102374
01 .CROAS Vt 0245 00774 02373 2202374 02775

.RA
FILLF CR065 FA OUMP2 0244 00775 02374 64 03061 30000

-3 0345 00776 e2375 71 31000.03061OUMB2
,53$9:RO0977 :02376.1='575.'30001: 02400;00 FT,4     -*Q- r

F.3»St aRPB       131 L  CR067.

..CR068 l'r#1  .D.UMP:k f.,Leti : 0547.' 01000'102377, 1,(41 1 <03057„ 3 000
:CR067 IRA'l 'CROTe>· v 3 1-+243  ,054810,001: 02400-9.221 302377'02777 j

RA
'

CRO61 - V3 0349 0,002 u2,101 21 02364 02777

MP REEI V3 01003 u2402 71 03111 n2777
0351 01004 02403 35 03066 02066

iAT: *PET.I,•4 SET,1 ...

TAT,G 9\.31 2€;9 SET,55 f.0562'.'01006' 62464427'63.356027677.03066»

0 i,»5, <M© 8:6006 i ;0253  01006.•02405f .,&'45.00 00. 82332%CRO69
*CR0711 1·TUI CENGYX .cko  i'  : 0554:01007.021106''dK·:15< 0 0 1 3 1    02420

' - Tv LISSe 0555 01010 02407 16 03242 02471
CR056

0556 01011 02410 11 03113 03111
TP ZERO .MEE I 15 03234 02443,Tuy -LIXIN, .CK046. 0357 01012 02411

.......

-r.r)<S fRS VCR044
C 0559'01 014•024 1 3 4.. 431 -,03 1 1 1 OUOOO: U 1 At« <0658101 013, v2412, 5,  23702-443 02756.

311 46 .,SP- 1."EEIA 40000.
./.Ziei, E J,   . I '1

-
,·7OCRO 'Y· ;. 0560 01015,024144. 153,00012' 02500 ..

AT    vl          WEET
- 0561 01016 02415 35  02775'-031 11

. RA· CROut Ul 05e2.01017 412416 21 02420 02756
01020 02417 75 30002 82421

„8,3. i    '       R B .2Aig : E I.;I 1.2,&. ;EIl 30-564 ·0 1 0 2 1 ' 024-26:T.\.1  ' .  30000   83075:KR041·- .--I-

s.2 : ot022-'024213.:'15 00131' 02432>.-.. -
'KRO41 , Tu,· 1CENGY; TR093:4
bede.1     ;RAf .CR0431 U 1·'.rt/ 0566.01023-02422 -2 1.,21  02432.02756

0567 01024 02423 16 03231 02441
TV LISCA CR049
TV LIsx 0568 01025 02424 16 03237 02443CR046

0569 01026 02u25 21 02443 02756RA-       CROU 6. U 1  .:7              - 0570  01 027  02426.7·,11'.. 02775' 83112
:TV:, 03.'v ! ,.. WEEJR

..

«CR047 SP ·.•·'·WEEJ,7 0000 ·*S .,T <ST
:-: 0571 01030 02427 31 0-5112·OUUOU

4-         'EJ-·': WEEI- - ,  KROUAR + wEEJ WEEI 0572 01031 02430  - 43 03111 02413
01032 02431 75 30002 02433

RYM .2 CR044
CH043 IP FILL EJ EJl 0574 01033 02432 11 30000 03077

- ...
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CR044 FS . EI -- . Eli COMMUTE 0575 01034 u2433 65 03075 03076
TP 4 DUMP 0570 01035 u2434 lt·31000 03057·
FS    EJ EJ) El 0577 01036 u2435 65 03077 03100

0578 01037 U2436 67 31000 03057FD - W DUMP              -·        ...  .
TH    Fi DUMP 01040 02437 11 03063 73057
RJ HOF 2 HOFE COMMUTE IN 0580 01841 02440 57 02613 02611

CR045 - FM MINT FILL 0581 01042 02441 66 027 Tt Tuooo

FO w ALPHB- 0582 01043 02442 67 31000 03030
CR046 FI FILL FILL COMMUTE 0583 01044 u2443 02 30000 30000

FM Q DUMP 0584 01045 02444 66 31000.03057
Tp w SUM' 0585 01046 02445 11 31000 03072
TV CR045 CROUQ 05HM 01047.02446

'

16 02441 02452
RA CRO49 Vl . 0587 01050 u2447 21 02452 02775

. TP CR046 CR050 0588 01051 02450  - 11 02403 02454
i RA CRO50 Vt                                      0589 01052 02451 21 02454 82775
CR049 .FM - HINT FILL    L. COMMUTE 0590 01053 u2452·. 66    0271'1     30000

FO U ALPHB 0591 01054 02453 67 31000 03030
CR050 FI FILL *FILL 0592 01055 02454 02 30000 'U000

F M             . w DUMP 0593 01056 02455 66 31000 n3057

,TP Q SU;12 -' 0594 0 57, 02456 11 31000 03073
Tv  · CR049' CR052

,0596,01061 e246O 21 02463 02775
0595 01060 02457 le 02452 02463

RA·4 CR052 Vt . .

TP CROSO CR053 0597 01062 02461 11 02454 02465
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RJ WR2 BRITE 0638 01130 02527 37 00341 nu33/
CR079 0- FILL FILL 0639 01131 02530 00 30000 30000 INOP

TU LTRA CR078 COMMUTE 0640 01132 02531 15 03223 02534
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0053 01147 02546 Ou 30000 30000 NOPCR082 0 FILL Fl LL
TV LVAL CROwl 0654 01150 02547 16 03215 02015
RJ .1 82 PASSR 01151 02550 37 02562 02554

MJ                                        CKOZ..,                                                                                              01152   02551
45 00000 01726

MJ CROZ 01153 02552 45 00000 01726
MJ '0000 CROZ 0655 01154 02553· 45 00000 01726

PASSB RA CR013 U4 01155 02554 21 01653 02761,

TU CR013 L+1 01156 u2555 15 01653 02556

TP FILL        4                                            01157 u2556 11 30000 92000-
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01 TU CRO 12 L+1 01165 02564 15 01657 02565
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WIND MJ 0000 411 0656 0/172 02571 45 00000,02574
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WI) AT· v#IND¥·, 'OUMP 01177 u2576   -35·.02604 03057.
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HOF 2 MJ 0000 FILL 0673 01214 02613 45 00000 30000
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TJ EIl HOF7 0681 01224 02f23 42 03076 M2631

FM ALPHA EJ 0682 01225 02e24 *A 05206 03047
SP u 0000 0683 01226 02625 31 31000 00000
TJ    EI HOF8 0664 01227 02626 42 03075 02703
SP BURP 0000 0685 01230 02627 31 02712 00000
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T P. W 8URP 0698 01245 02644 -- 1· 1 - 31000 02712

Sp W 0000 0699 01246 02645 3 1    31006 -nuooo

TJ    EI HOFS IS EI EJ A 0100 01247 02646 49 03075 02662
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FM w Ejl 0703 01252 02651 66 31000 03000
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FA .W EI  .. «* 0795.01254 02653 64 31000 03075

Te - w SURP 0706 01255 02654 't-i'3100  02712
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MJ 0000 HOF 2 0728 01303 02702 45 00000 02613

MOFB FA    EJ          EJ 1
. 0729 01304 02703  . 64 03077 $3100
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V 1 5               ·.-                 „ ..15 01414 03013 Ou. 00000..099.'.r
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Ulvl               .1               1                                                        01016 v3015  '„·00 00001 00001
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U3V3           3           3                                          01420 03017 00 00003 00003
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U5V 5 - . 5·            5 „Olu22 03021 ..., 00 00005 00005
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V»'0 - ·                      510                                          '«.,:      ·  33  767 4-'  .:       I    60(ALPHB
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NRl , %-*.01441.' 0304043<*00:,00OOOf 000003   -
12 01442 03041 00 00000 00000
N3              '                                                         01443 03042 00 00000'00000
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ZIK
01510 03107 00 00000 nu000

ZIFl
01511 03110 00 00000 OUOOO

WEEI                                               ·
                   01512 03111 00 00000 00000

WEEJ -. 01513 03112 00 00000 00000
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01514 03113 00 00000 00000

VaLl 0 LISOP LlsOT 0834 01515 03114 00 03207 ·43207 NOP

0 Vl Syl                 ·                   0835 0,516 03115 00 02775 03044 NOP

0 ZERO ZERO 0836' 01517 03116 00 03113 03113 NOP

0 LISOS LISOS 0837 01520 03117 00 03212 0)212 NO 

0 VI , 0838 01521 03120   .00 02775 03044 NOP
5Yl .

0 ZERD ZERO 0839 01522 03121 00'  03 1 1 3   03 1 1 3 NOP

0 LISOP LISOP Ceuo 01523 u3122 00 00126 OV121 , NOP

O VI  S  » 0841 0152U 03123 00 02775 00013 NOP
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..- 0842 01525 Q3124 00 031 t 3 43113 NO=  

0 LENGY LENGY 0843 01526 03125 00 00131 00131 NOP

0 91 I 3 0644 01527 03126 00 02775 03046 NOP

0 ZERO ZERO 0845 01530 03127 00 03113 03113 NOP
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---·,.--0-      LTRA- -... LTRA 0553 01540 03137 00 03223 03223 NOP

0     VI MOFA            -                       0854 01541 0
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LAMXE...  . F 2.1. .5 PROB-SEC DECAY.XE 133 03675 00046 16 .1.5402  44501

LAMI     F 2.9 -5 PROM-SEC DECAY I 135 03676 00047 le 17464 24065
LAMPR F 4./ -6 PROB-SEC DECAY· PR 149 03677 80050 15 74231 12733

03700 00051 OU 00000.00000

RZERO F 0     FIRST MESH PolNT 03701 00052 00 00000 Ouobd

TIME F 0     CURRENT TIME 03702 00053 00.00000 00068

EPSIL F •00001. -   •00001 CONV CRIT REAC  .
, 03703 00054 16 05174 20542

EP52 ' F •00001 .00001 CONV CRIT POWER 03704 00055 le 05174 26542

EP53 F •00001 .00001 CONV CRIT KZLRO 03705 00056 le, 05 174 20542

EPS#  - F .00001 .00001 03706 00057 16 05174 20542

KO F 1.0 1.0  -OESTRED REACTLVITY 03707 00060 20 14000 ·00000

OMEGA F DIFF. ACCEL• FACTOR 03710 00061 OU OU000 00000

UZDK     F -,  ·,1.0 DZ-OK FIRST GUESS 03711 00062 20 14000 no000

0000 0000 0036 03712 00063       , 00 00000 00000

QQ F POWER DENSITY KW-CM3 03713 00064 00 OUOOO 00000

DELTS        F - - -T I M E   SINCE   SHUTDOWN SEC 03714 00065..  00 00000 00000
UTMAX F 03715 00066 00 00000 00000

03716 00067 00 00000 00000

TAPE 1.    .   8  -  ,    1     :      .  ...   ---- PROGRAM  TAPE    . . 03717 00070 00 00000 00001

TAPE2  - 8 -.' 2 ..     I J ...........  ·BASIC LIBRARY.TAPE    · ,
' 

·03720 000'71 '   .uu 00000 n0002.

TAPE3; - 8: .3 MICHO GROUP TAPE NEW 03721 00072 00 00000 00003

TAPE4· · -8    --    ·4...       r.      -,·  ,         , - - - - NUCLEAR CONSTANT TAP'E. 03722 00073 00 00000 00004

TAPES    8     5                        MICRO GROUP'TAPE OLu 03723 00074  . 00 00000 00005
TAPE6    8     6         '              RAW DATA TAPE                   03724 00075 00 00000 00006

..INTERMEDIATE- TARE  _.- ..  ..   .03725 00076 00 00000 00007
TAPE7-.  -  - 8-«,·r·-- 7,. '.:..     .      ... .b -, ..-:- --   r.
TAPEB  .8. :  "1-0 .OUTPUT TaPE ., 03726 00077 00 00000 00010

TAPE9'';« 8  ..    ...11-:.:   ,       '1·-'.-:          'DUMP  TAPE     ·   - .· 03727 00100 00 00000 n0011

TAPEIO  81.....  12'-2-.      '   :    OMM SERVICE: LIBRARY '- .. :.   03730 00101 00 -00000 00012
cn 0000 0000 0045 03731 00102 00 OU000 00000

t ., DIA, 0000 0004 0046 03732 00103 00 00000 00000

ec,      DIA2..3.· -·-- - -. = 0000, -,---_-· · .0000.
- 0048 03734 00105   .00 00000 00000

00u7 03733 00104 00 00000 00000

4            'DIA3--         ''   '-         '  ·' 0000. 0000

'DIA4: '  ' ,-,· .  -' ·'0000,.. -' .i.. 0000 0049 03735 00106 - 00 00000·00000

D I A S    L     1       -        „ :  0000      +  k   ·  ·  -   0000  - 0050 03736 00107 00 00000 00000

DIA6 0000 0000 0051 03737 u0110 00 00000 00000

DIA7 0000 0000 0052 03740 00111 00 00000 00000

·D I A B -·7.--- ·   . -   v   .      ,- 0000   ·    1.-.... ,-   0000- . .:. 0053 03741 00112 00 00000· 00000

DIAg             0000.                                 ,r 0054 03742 00113 00 00000 000000000
:D.IA 10   : : 0000 0000                                0055 03743 00114 "00 00000 00000

0 I Art · -" .. :-- 0000·.-' ···1  ·-'  0000 ".. 0056  03744 00115 00 00000 00000

DIA,2 0000 0000 0057 03745 00116 00 00000 00000

DIA13 0006 0000 0058 03746 00117 ou OUOOO 00000

DIA 14·    . ··.    ·:· 0000   -s--*  - ,- -0000    '.   i... 0059 03747 00120 00 00000 00000

DI.a15 .- 0000 0008 0060 03750 00121 00 00000 00000

D I A.1 6    .                           0000                    . 0000 0061 03751 00122 00 00000 00000
0062 03752.00123 00 00000 00000DI-A'17 ·.- , '· 1.. 4  -f-  0000.- .2 ..4   - : 000,•,:.:..

DIA18 0000 0000 0063 03753 00124 00 OU000 00000
03754 00125 00 00000 00000

LISOP.  - RSRV.. 3-- 03755 00126
LENGY RSRV  '3      '         - 3 03760 e0131

LAKBK  ' RSRV 3 3                    r                       03763 00134

LRDIF RSRV  ·3. . 03766 00137

LPTS RSRV  3            3                                            03771 00142

LREGN RSRV' 3 '3 03774 90145

LBSUO RSRV 3 3 03777 e0150

LaSUN RSRV 3 3 04002 00153

LPHI '   RSRV 3 3 04005·00156

LCApp RSRV 3 3 4 04010 e0161

LPBKI RSRV  3           3                                          04013 00164

LSFKI RSRV  3            3                                            04016 u0167
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.
LMESH RSRV 3 04021 u0172
LBRMX RSRV     -3.    '.        .  ' 3 04024 00175
LPHKI RSRV  3  . - .3. - 04027 00200
LNSMT.   -  RSRV   3 1. .. 04032  U0203-
LNXET RSRV  3            3                                            04035 00206
LCAPD RSRV  3            3                                            04040 00211
.LCAPT    ..,  RSf;tv. 3. 3-4, 04043.u0214
LCPTI RSRV   3   -    '    -     3                                                                      040

46. 80217 1.

LCAPF R SR V .3 3 „ 4 9  04051   00222.2
· LXKI -.·· RSRV· 3·,..4- 4.....3·.. 04054 e0225 -
LMFKI RSRV  3            3                                            04057-80230
LPDIF RSRV  3           3                                          04062 e0233

.   :LKPXE   , -  .  RSRV    .3 -. - .3-. 04065 u0236

LLKIA   · , ,I  · RSRV. 3.-/:9'.    .3-5                              „r. 04070 '4,102414
- LLKIB,-  RSRV: 3 yA'- 3·,                   ·                       .04073 0024UA

LNFKI· -4-RSRVL·'3:.:'.4      : 3.4  :04076  00247.;5
LNLP RSRV  3            3                                            04101 80252
LNSKI RSRV 3 3                                          04104 e0255

...LNOKI -.7. RSRV.v-3-,tr ..··•er··1•  •.-,.3 ..Tr
04107 e0260

<LA,Fp·» RSRV-3       9-       ,3.3 1. 15 041.12 -00263-i'
f..:LNCK I-h'.f .RSR.V,4- 3 0 .:· * 3 644 1-04115.W0206-7,·
-rLNPKIV;:A# RSRVA.·3 6-*,i 8.·,3 14 : 04120-002'te

LNPKI RSRV 3 3 · 04123 90274
..

LNKE RSRV  3            3                                            04126 80277
.*,LNKL .,...ARSR V-- 3 1.:.,rimp,r:.&34-' 04131 w0302

1. 1CSHUF..'*i<.• RSRV I,f:.3:.f...bi:Si.:·j* 44£3).' i 104134:60305-*,TH-*Am -9.'i,-6Z
104137.003102W, 00 00000 OUOOO.: CRCotyRE,-8 ,·«43·14*-f<.S#: 9.:ics.'*f'.::1.  4 04, 40  , 103 <1 43,»'.  C ..1. -  -

 6-4*' ....

AZ3_63 62 RSRV 4,3 655*' 4.#224 -3 L=
Z2 RSRV  3            3                                          ' 04143 00314

7 ZI RSRV  3           3                                       ,  04146 80317
04151 00322 00 OU000,00000

              gi  2L.*.  ii  f.3t:i "    6 :   i: 342 4  ;8  -PiS, 7%1:CORRENT iOZ-OK $156CZ?:..2;S.('7: EF£   04 .52". 00323''·7,89fOO-00000   00000, 
.„1 MU '-4...., :«»i.1.*,1...« >r-· .:&·4222;:ij .14$#i, 33it·'CURRENT.:REACTIVITY T.,'·S.f'.  4'12'irt,t.04 1 5 3 -00324  fi: ,00 :00000 ' 00000%
- BLOCK' ji.-0" B..<*,LI,-..=.1.*-3-611<42#,re#iNEA,..&A':.c.1-3;:13.'7:.1 5'xr.1  '5:.*644704 1 541003253;:2 00  00000: 00000 

NOCI B PRINT ROITINE WORD COUNT 04155 00326 00 00000 00000

MNO01 8 CONTROL WORD OIFF. MON. 04156 00327 00 00000 00000

©"NOOR,64.B.....01"""-,1.5,T"„.7-=:'...3« K:3   8LT,"    ON;1;e  CN S43.,STe    5 ,,t, ; N»4   , f    , , .
 .MSLU,  --,1,  %.RR::V': :4-  k., .        t L--I-;»*. 34MON I TOR fACARMS:"  r .. ,- t.;:.':ig':1'.   04,71'003•2 t' 4:, , -,W ,1,  79::.4,
riUR, tMtrATE,3837Ld&)JL JA-:5--2·:4raS,2LelFIRST,.TEME'DRUM'STOMAGE **CM:£2'04,75:e03465g.lou'·00000 -09009;

MINCE B FIRST TEMP CORE STOMAGE 04176 00347 00 OU000 OUOOO

ISO XE+SM ISOTOPE NUMBEK 04177 00350 00 00000 00000

CONTROL-WOBO,XE+SM CONCR 09200 00351 00 00000 MOO0O
*1,-MARKI.-3.,I .IMARK2.2  AiY 04202;00353 "„ ·00'00000 00000,-1*' ---.*---„7--.  X-**e'= 04201' 0035233 00'00000'00000
4   K 3 3 -3..*ft *·hisTA -T:551      -4                                        113*f.2$.04203 06354.·L.I .09,00000 09000.1

INDEXS                                                                04204 00355 00 00000 00000

UTWICE 04205,00356    00 00000 00000

4AOMCFF ...RSRV.93- .3. 04206 00357

r. E 1 STBP   G - - 4. ' :?'2  4.=« 2&
....<h- ,--....  --" " ..            -, .

/0 ...  - I. 12&- . 0421 1   00362;; · - 00'00000"00000
·.1.uELTAT g.,1.v-K.:13...*ie*'..K rk'- 04212  00363'4„ : 00 00000 ' 00000,

W' LOK ID·*A·:E EQLS 3:£ l.:CAPD ti>. s/ 96&1.--.>.12&2..S, -
LTKI EQLS ' LCAP¥
LTKIJ EQLS LCPTi

„: LFK I.--,.EQLS ..LCAPF ..
Z *,LMKI *-4 :;EQCS --LMFKI ·11

BK  ·-·-*....6,/ EQLS -5SUBR*3'·
'.  BKI ..2.... EQLS 'SUBR*5-
BRITE EQLS SUBR+6
WR2 EQLS SUBR+B
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ALLOK, EULS· bUBR
ALL2 EQLS  SUBR+2

ENO 00000

cn

»i
CO
00



TABLE V-2F

NUbLEAR-CONSTANTS ·. PREPARER

3OTL '1 140001
X93 OMM 06 00001 01400 27 47470 00311

NCON MJ 0000 CLEAR n0002 01401 45 00000 01404
9.1, 0000 0000

-

nor03 0:402 56 00000 w0000
NCON2 M.J 0000 FILL n0004 01403 45 00000 30000
CLEAR Te S Spl                                          00005 01404 11 00015 03570

RA 5Ft El                                         00006 0.405 21 03570 03644
SB TAPEJ 12 00007 04406 31 00072 00014
AT COUMP OUMpgg . 10010 0.407 35 03243 03244
Tw TAFE4 ..1A"42 90011 01410 11 00073 00353
TV MIKil vT3 n0012 01411 16 03560 02027
TV MIK23 NL2                                        00013 01412 16 03562 02145
Tv HIKES WIXTG                                  90014 0.413 16 03555 02007
To 8 BTEST 40015 0.414 11 00013 03516

CL433 TU PARMl CLUU 00016 01415 15 03571 01416
LL44 50 FILL 0000. 10017 0.416 31 30000 -0000
CL45 - Z.-1 THEZ THENC                                        nOOZO 04417 47 01504 01420
THENC Ta HELP NEXTA 90021 01420 11 03543 01776

52 TAPE3       30 700kZ 0.421 31 00072 00036
To A R01 00043 01422 11 32000 01741
To A COM81 10044 01423 11 32000 01746
10 A <OOMB 30025 0.424 11 32000 0 1757

To A ROC88 00026 01425 11 32000 01762
Te A ROD88                                      00027 0.426 11 32000 01765
1 0. A ADEMB 00020 61427    11 32000 01770
Te A ROFAB 00021 04430 11 32000 01773
SO TAPE4 30 00022 01431 31 00073 00036
1'" A 1 1 L 1.1 2 noobl 01432 11 32000 01622

6   To A WRITB 000ia 01433 11 32000 01661
To VO        _                                            00025 01434 11 03624 03521-BUTST

00026 0.435 11 03624 036150 1. VU TIJCIN
0 TO Vo PBCNT                                  '      40040 01437 11 03624 03563

00037.01436 11 03624 03573
Te VO NCBMP
1, I IFL33 -000al 0.4'10 11 00012 03607
Ra IPLS3 V3 n004*2 01441 21 03607 03646
To ' TPL53 IPLS2 00043 01442 11 03607 03606
RS IPL32      Vi 00044 0.443 23 03'•06 036411

Mc    I           R                                          00045 01444 71 00012 00014
To    A           RI                                         00046 01445 11 32000 03602

T w RI 3Arl 00047 0 -,1£16 11 030'02 n,604
RA    RY Vl 00030 01447 21 03602 03644
TS I HELL             »                   00032 .0:4461 23 0,436 036uu

000'1 01450 11 00012 03536

R9 HCLL Vl
Me    I - HELL 000>3 04452 71 00012 03536

OV V2 HELL 00004 01453 73 03645 03536
or1035   01'1 44 11 03436 A-,44, 1T= 11[LL 1 'CLLO 9 15 SCPT

Mo HELL9 V3 HELL IS TJ 00006 01455 71 03542 03646

AT    Vt HELL9 00057 01456 35 03644 03542
4006r, 01'147 71 03436 AnniaMP 1/CLL                    n

AT Vt HELL                               -         00002 01461 11 03536 03546
00061 01460 35 03644 03536

TO HELL JONES
n, JONES Vl Annoll n : ii A 2 ,T f)3546 nJA44

To I TEMPl 10004 01463 11 00012 03612

Mo   V3         TEMP 1         -      S 00005 01464 71 03646 03612

T     A _ TEM- 1                                                              /                    
           nor,06  6; UAS 11 32000 836 1 P

RA TEMPl V 1 1
80007 01466 21 03612 03644

Te TEMPl HELLI                                     nOR/1 0:uln it  nOC)19 8394n
n00/0 01467 11 03612 03537

T" I WELLl
Ra HELL2 Vl 10072 0.471 21 03540 03644

MD R V4 10073 01472 71 00014 03647
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AT Vt 5LLO .00/11 01473 35 OrAULL n;54,
S= LLAST                                             10075 01474 31 04126 00000
TJ MINCE TPMC n0076 01475 42 00347 01501
11- LLA.T COREi 100'7 0.476 11 04120 n 3751
RA COREl Vl                                         n0100 0.477 21 0;751 03644
M. 1 ALKTN 00101 0.500 45 00000 01507

TPAL To MINCC COR,- i 00102 0.501 11 003'17 03751
Ra COREl Vl                                         00103 0.502 21 03751 0364a
MI 0000 ALKTN 00104 01503 45 00000 01507

IMLL IV hir 22 N.) 10105 0,504 16 03561 02 1'15

TV MIKE6 NEXTG                                        101U6 01505 16 03556 02007
MJ 0000 THE•!C 00107 06506 45 00000 01420

ALKIN R., ALLZ ALL,-,k n0110 0,507 37 00333 00331
0 COREL ORUMI 00111 04510 00 03751 03750 NOP
0 -, VARBL 0000 00112 0.511 00 03776 00000 NOP

00113 0.512 15 037'12 015141 1.1          Zro  I :-IMA 1
RA HARl Ul 00114 04513 21 01514 03625

HARl TU FIL HAR 3 80115 0*514 15 30000 01527
MARI Ill FILL HAR, 80115 01514 15 30000 01527

TV LP3KI HAR3 00116 01515 16 00164 01527
TV LAKAK EAKRK                     ·                  n0117 0:516 16 00134 01754
TU LAAeK+1 EAAef 00120 0.517 15 00135 01754
Le V77778 A+15 00121 01520 55 03564 32017
SO HELLB       15                                         00122 01521 31 03541 00017
WS A eAR- 00123 0.522 53 32000 01753
SP    RI           15                                           801£4 0.523 31 03602 00017
Tl ; A HA02 00125 01524 15 32000 01526
Na .MAR2 Uwu, noitt 0.525 21 01526 037'10

91 HARZ RDB FILL - L+2 BRINO IN PBKI A0127 02526 75 60000 01530
M    HAR 3 TH FILL FILL MATBIX 00120 0:527 11 30000 30000
0 To 1 lillI 00151 0.530 11 00012 n375'
»' 00112 0.531 21 03757 03646Ra IIIIl VJ

Se ITITI        15                                           00123 01532 31 03757 00017
TU A HAW. 4 00144 0.533 1 5    32(100   o l D'1 1

Tll ZENGY HARS 00125 0.1534 15 03744 01536
Ra HARS U 1 80126 01535 21 01536 03625

HAR 5 TU 211.L MARb                                         80140 01537 16 00131 01542
00127 01530 15 30000 01542

TV LENGY HARS
RA HARU Uuu,                                         00141 01540 21 01541 03740

1 MARU KOO »ILL L*2 BRING IN 101'12 0.5'#1 75 60000 01593       1
HAR6 TO FILL FILL ENGY n0143 01542 11 30000 30000

Me 5 .I 00144 0.543 71 00015 00012
50     A -             15                                                00145 0.5'ILl 31 32000 00017
Tll A HAR 15 00146 0:545 15 32000 01553
TI-1 ZSFKI HAR 17                                      00147 01546 15 03743 81550
HA MAK17 Ul -70120 0*5'17 21 01550 03625

HAR 17 TU FILL HAR 16                                        00121 01550 15 30000 01554              1
TV LSFKI HAR 16 00102 01551 16 00167 01554
1,( a HARis UUU, 00103 04552 21 01553 037'10

HAR 15 R-8 FILL L+2 BRINS IN 00124 01553 75 60000 01555
HAR 16 To FIL FILL SFKT 001>5 01554 11 30000 30000
MAM 16 T w FILL FILL SF.I 00175 01554 11 30000 30000

RS ItItt Vt 00136 01555 23 03757 03644
Mt' R IIITI 00107 04536 71 00014 03757
SO    A            15 -0160 01557 31 32000 00017
TU A HARO 80101 0.560 15 32000 01566
Ttl ZPHKI HARS                       '               00102 04561 15 03745 01563
RA HARO Ul 901('3 0.562 21 01463 „3624

HAR 8 T'.1 FILL HAR 10 00104 01563 15 30000 01567
TV LPHKI MARIO 00105 04564 16 00200 01567
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RA I IAR' uUU3 001h6 01565 21 01566 03740
HAR9 Roe FILL L+2 BRINd IN 00107 0.566 75 60000 01570
HAR 10 To FILL FILL PHKI n01'0 04567 11 30000 30000

M.-   8        9                                101 fl C.570 71 00013 0(01"
SO    A           15                                         001/2 01571 31 32000 00017
TU A HAR 13 401/3 04572 15 32000 81600
TI.1 ZBRMA HAR 12 001/4 0,573 15 03746 01575
RA HAR 12 Ul 00175 01574 21 01575 03625

HAR 12 Tt.1 FILL HAR 14                 '                    001/6 0*575 15 30000 01601
tv LERMA HARI# n0177 0.576 16 00175 01601 '
RA HAR 13 Uuu3 n02UO 01577 21 01600 03740

HAR 13 R.9 FILL L+2 BRING IN THE 40201 04600 75 60000 01602
HA. 14    T w FILL FILL OR,·IX 00202 0.601 11 30000 30009
HAR 20 50 8 15 802V3 01602 31 00013 00017

00204 01603 15 32000 01611TU A HAR22
1 LI LISOr HMR 21 . · .00:95..0.604--334·-Oj747-.01.606.
Ra HAR21 Ul 402V6 0.605 21 01606_03625

HAR 21 TI) FILL HAR23 00207 01606 15 30000 01612
Tv L I Sor HAR 23 10210 01607 16 00126 01612
RA HAR22 UuU3 n0211 0.610 21 01611 83740

HAR 22 ReS FILL L+2 BRING ISMP 00212 0.611 75 60000 01613 -
HAN,3 T w FILL FILL no: 13 0.612 ,11  30000  30000

Tt) PARMI CHRIG 10214 01613 15 03571 01614
CHRIG , Ss FILL 0000 80215 01614 31 30000 40000

ZJ CHRIY COMM 00:16 04615 47 Olelt 01711
CHRIY TII MXC 100 L+1 00217 0:616 15 01626 01617
ITLD3 Tu FILL L+1                                          00220 0.617 15 30000 n1620

IV FILL ITLDZ 002>1 0.620 16 30000 01623
cp

ITLOH RJ BK 2 8K ('0222 01621 37 00336 00334
6 ITLDZ FILL n0243 0.622 00 00000 30000

8                                          M..1                                      .       CHRIX 00224 01623 45 00000 01633
Ra ITLO3 Ul                                         00245 04624 21 01617 03625
M.3 ITL03 00246 0*625 45 00000 01617

HXC 100 LOKI 102'7 0.626 no 09211 10000
MXC 101 LTKT 10230 01627 00 00214 00000

LTKIJ 10221 01630 00 00217 00000
LFKI 102-12 0.631 00 00222 10000
LMKI                                                   00203 01632 00 00230 00000

CHRIX Rev 4 L+2                                          00234 0.633 75 10004 01635
T,/ LORI UNDO nO=35 0.634 lt 00211 0161'M
MP    R            I                                            00226 01635 71 00014 00012
ST Vl RIMi                                       80227 01636 36 03644 03574
To RIM 1 . RIMX 10240 016,7 11 03574 03601

UNDO· Fu F3 FILL 00241 01640 66 03533 30000
To    0        . FILL

10243 0.642 67 03432 30008
00242 0;641 11 31000 30000

FO Fl r ILL
10244 01643TP Q FILL 11 31000 30000

R.U 4 L+2
- 00245 06644 75 20004 01646

Ra UNDO        Vl                                         90246 066US 21 01AU0 0364u
IJ RIME UNDO 00247 01646 41 03501 01640
RJ WIN2 WINPE REIND NUCCN TAPE 80210 04647 37 03235 03233

1
M..1 0000 CO:. - .0251 0.6-0 4 5    04)' 1('0    A"1  1

LEAVE  ' Ma    R           I EXIT 00232 0*651 71 00014 00012
AT Vl VLADO 00253 0.652 35 03644 03621
31-   VLADO·      15                                    no,Du R,653 31 0<All nonil
TU A WRTTB 00205 01654 15 32000 n 1661

Tv LOKI WRTT8 00206 01655 16 00211 01661
Ll MIKil A+21

A0200 06657 16 31000 01662
80237  0. ASA RE n3560 32n24

TV Q WRIT9
00201 04660 37   0034 L.00111_WRITE R.J WR 2 =RITE

L



I 9,
TABLE V-2F

(page 4)

WRIT8 FILL FILL w02 2 0.6Al 00 30„0.4 *00On
WRIT9    MJ 0000 FILL WRITT 00263 0.662 45 00000 30000
WRTTT TV LTKT WRI.8 80204 01663 16 00214 01661

RA w M I 1 7 VJ 00=05 0.669 21 01-62 036'16
M j 0000 WRITE

40207 0.666 31 03536 00017
00206 01665 45 00000 41660

Se HELL 15

111 A ,<ITB 10:CO 0.667 15 32000 01661
Ra WRITV V5 002/1 0;670 21 01662 03650
TV LTKIJ WRITB 00272 0.671 16 00217 01661
M. 1 UVUO WKITE 10:73 0 072 45 00000 01660
TV LFKI WRTTa                      '               002/4 Oj673 16 00222 01661
SO VLADO        15                                           10275 01674 31 03621 00017
TU . A .ATjB 002'6 0.675 15 32000 01661
RA WRIT9 VS 002/7 01676 21 01662 03650
M..j 0000 WRITE n0300 01677 "45 00000 01660
TV LA.Al Wlil T5 ,-,OJOl 0.700 16 00=25 01651
RA WRIT9 v3 80302 06701 21 01662 03646
M.1 0000 .WRITE                                  00303 0.702 45 00000 01660
TV LMAI *KITS 00304 0.703 lr 00230 01661
RA WRIT9 V3 003U5 01704 21 01662 03646
MJ 0000 WRITE 00306 0.705 45 00000 n 1660
R.J MEnl trLy/NU RE n I NO 00307 0.700 37 0322: 0322,4

RJ WIN2 WINOE BOTH TAPES 00310 0.707 37 03235 03233
M..1 0000 NCOA, 2 40311 04710 45 00000 01403

COMM TV LE- lbs RU888                                        00312 0.711 LS 04104 0 1757
TV LNUT ROC88 80313 0.712 16 04107 01762
TV LSCAT RO088 00314 0:713 16 04112 01765

01 Tv LIA*v MOEde 30315 0.714 16 04120 01770

6 TV LTOTL ROFFS 00316 0.715 16 04115 01773

8 1" LINDI COMBi
00321 01720 16 03525 01775

TV LXEI R01 00317 01716 16 04101 01741
70320 0.717 16 0'1123 017'15

TV DUO ROF09
COMM 1 TII PARMl COMM2 00322 01721 15 03571 01722

10323 0:722 31 30900 10000Lu,)2 hw .FILL 0000
Z.1 COMM4 COMM9 00324 01723 47 01724 01736

COMM4 TII PARM2 COMM6                                      70325 0.724 15 03572 01725
COMM6    i u FILL 8Ml nOlit 01725 11 30000 n3517,

RS 8Ml Vl 003t7 0•726 23 03517 03644
Mo Vto BMi 40320 0 727 71 03655 03517
Ar V2 311 903'1 C.730 35 036'15 03517,

COMM 8 EF DUMpgg 00322 0,731 17 00000 03244
IJ 8Ml COMMe 00313 01732 41 03517 01731
TV MTK[9 MTJ n0334 01733 16 03565 02027
TV MIKEl ROF99 403AS 01734 16 03553 01775
M,1 0000 RDA 70326 0.735 45 00000 01743

COMH9 Ex JUMpgg PASS =ST 2 OLOCKS 903 9 0.736 17 03"00 8324Zl
Ev DUMpg9 n0340 01737 17 00000 03244

ROX R.1 BKZ BK 00341 0.740 37 00336 00334
RDi r ILL

r,0343 06742 45 00000 02342
70342 01721 00 00'¥00 30000

MJ GIN
RDA      IJ BTEST L+2 00344 0,743 41 03516 01745

MJ GIN -036•5 0,741       1.5  00'70.0  82'L:3

R.)   BK 2        SK                                    00346 0.745 37 00336 00334
COM81 FILL INOIK FLOCK 00347 0.746 00 00000 30000

1.1. 3 GIN A0310 0;7U7 45 00('00 Airu,
Er DUMp99 00311 01750 17 00000 n3244
Ec DUM=99                   :                  00322 01751 17 00000 8324a
Cr OU--99 . mn-<Dr 01792 17 nr,(lon 43244

8KAB R.8 L+2 10314 0.753 75 30000 n 1755

EAKBK TP FILL FILL 00315 0.754 11    30000   30000

:.
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cr Dur,-09 no,DA 0,795 17 00(,On 83244
RJ BKZ BK                                           00337 01756 37 00336 00334

ROBBB FILL 80300 0.757 00 00000 30000
HJ GIN                  '             103al 0.760 .15 00000 ni,u,
RJ BK2 HK                                         00302 01761 37 00336 00334

RDC 88 FILL 00303 0.762 00 00000 30000
MJ GIN 103NI 0.763 45 00000 AD.LL,
RJ BK 2 BK 00305 04764 37 00336 00334

ROD88 FILL 00366 04765 OR 00000 30000
AJ GIN        - 103 .9 45 00"00 123'123.766
RJ BK 2 BK n03/0 04767 37 00336 00334

ROE 88 FILL 103/1 02770 00 00000 30000                             '
HJ GIN                                          003'2 01771 45 00000 02342
R.) BKZ BK n03/3 01772 37 00336 00334

ROF88          0           FILL n0374 01773 00 00000 30000
M.J JIN 00375 06;74 45 00000 013'12

ROF99 MJ 0000 FILL 80376 01775 45 00000 30000
NEXTA TV MARY ROF09 003/7 01776 16 03551 01775

M..3 0000 RDA      '                                    nou'20 0.777 45 00000 01743
NEXTR RA NLl U4 00401 02000 21 02142,03630

RA EAKeK U4 n04U2 02001 21 01754 03630
'

1 1 J 1\Ill NEl nou93 0:002 15 021'12 02003
NEl SP FILL 0000 80404 02003 31 30000 n0000

.EJ FLAGO NEXTH nouv5 0£004 43 03530 02006
·.7 MJ 0000 NINL I                                                                               00406 0200. 45 00()00 02141

NEXTH RA EAKBK Ul 00407 02006 21 01754 03625
P NEXTG MJ 0000 FILL 40410 02007 45 00000 30000

          0 MUCK .1" LEIN -SCZzl 10411 02010 .15 Ott()76 rt2300         '

2
Tv LPHKZ SCZZI 00412 04011 16 00200 02300
Til LSCAT SCZZ3 n0413 02012 15 04112 02302
IV LE NG 7 SC2z3 00414 0:013 16 00131 02302
TI.1 LTRAN SS 1 00415 02014 15 04120 02237
TV LTOTL SS'                                          00416 04015 16 04115 02237

:       - Tv .r/33 SS2 10111; 02016 16 04104 022'10
TU LEIN SS3 00420 06017 15 04076 02241
TV LPHKI SS3 00421 02020 16 00200 02241
Tu LENGY 556                                 10422 02021 15 00131 022411

THEIN TV LEIN MT2 10423 06022 16 04076 02026
TU LENGY MT2 00424 06023 15 00131 02026

HT RJ EINvi CINV BOO'5 04024 37 02u71 a2417
MT 1 1 I 00426 04025 00 00012 10000 NUP

MT2 0 FILL FILL 00427 02026 00 30000 30000 NOP

MT3 M,j 0000 FILL                                                            10,1,0 04027 45 00000 fooon
NCX Te I AAA START XKY 00451 02030 11 00012 03677

RS AAA Vl 40422 OZ031 23 03677 03644
50    R          15                                    An. 1,11  LO 42 3 1   00(1 1 Li   Ann 1 7

TU A XK3 00434 02033 .15 32000 02045
RA XK3 Vvvt 00435 06034 21 02045 03622

Aoll-DA OLO 55   15 001 51 n,nup
TIJ LCNCY XI: 1

TV LENGY XKI 00457 Oz036 16 00131 02042
RA XK 1 ttlv2 80440 02037 21 02042 03673
TU LXCI *F: /0,141 0£040 1x Oulnl ninuu
TV LXKI XK4                                          00442 02041 16 00225 02046

XKI      FS FILL FILL ENGY ENGY 00443 02042 65 30000 30000
T- Q El                                  .0.4*u 0,043 1 1    3 1 non   n 3 76 9

XK 2 FO FILL El XEI 00445 oz044 67 30000 n3763
XK3 RPV FILL L+2         R                              70446 04045 75 40000 02047

XKU T- Q FILL XKI ARU47 Or-046 It linon .nnon
R 8 XK2 Ul 80400 06047 21 02044 03625
Ra XK4         R 00431 04050 21 02046 00014

I
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Ra XKJ Ulvl 00'152 0.:051 21 02042 03663
IJ AAA XK 1 00403 06052 41 03677 02042
TV LXKI XKS 00404 06053 16 00225 02055
Ra AA) bAM 00405 06054 21 02055 03605

XK 5 TP FLAGO FILL END *KO 00436 02055 11 03530 30000
BUCK Me R I                                            00417 02056 71 00014 00012

10 A PBCAT 00450 02057 11 32000 03573
SP PBCNT       15                                           00401 02060 31 03573 00017
Ts A PBCNT 00402 02061 11 32000 03573

00403 0.062 .  15 03573 020Lt
1 U MscivT PBIN
RA PBIN UUU3 00464 06063 21 02066 03740
TII LPBKI Pl           -       '                      40405 02064 15 00164 02067
1v LTRI        Pl                                         00406 02065 16 00214 02067

PBIN ROB FILL L+2                                          00407 06066 75 60000 02070
Pl TO F/LL FILL 004/0 02067 11 30000 30000

TV PI pr                                          .                                                 0047 1 0.070 ,6 02067 02072
RA P2 SAM                                        00472 02071 21 02072 03605

P2 TO FLAGO FILL 00473 02072 11 03530 30000

IU PSCNT CLE.D 00474 0-073 15 03573 02076
00475 02074 21 02076 03622R a CLERO vVVt

Tv LOKT OGRE 004/6 06075 16 00211 02077
' (Lt-KU N. V r 1 LL· L*2 004'7 06070 75 40000 02100

OGRE TP FO FILL 005UO 04077 11 03531 30000
Tv OGRE OGRA 00501 0Lloo 16 02077 02102
Ka UUMB 38·49 00502 0.101 21 02102 03605

OGR8 TP FLAGO FILL 00503 06102 11 03530 30000
TI.J PBCNT CLERM 80504 06103 15 03573 02106

0'1'                            N
8 CLENM Vqvl 00595 04104 21 02106 03622 1

TV LMAI· 10506 02105 16 00230 02107OGR6
00507 02106 75 40000 02110te CLERM RPV FILL L+2

0 OGR6 1. tu FILL 30510 0:107 11 03531 30000
01 Tv OGR6 OGR7 00511 06110 16 02107 02112

RA OGR7 SAM 00512 02111 21 02112 03605

UGR / 1.. SLABO PLLL n0513 Od112 11 03530 30000

TU PECNT CLERF 40514 06113 15 03573 02116
80515 02114 21 02116 03622R8 CLERF Vvvi                                       00516 0:115 le 00222 02117TV LPAI UllbY
40547 06116 75 40000 02120

CLERF Rev FILL L*2
ORGY To FO FILL 00520 02117 11 03531 30000

TV OMUY UNGR 00521 0,120 16 02117 02122

RA ORGB SAM 00562 02121 21 02122 03605

ORG8 Te FLAGO FILL 40543 02122    11 03530 30000

TO HtLL BELL 00545 OL124 31 03520 00017
00524 0:123 11 03536 03520

Se BELL        15
Tp A BELL

00527 0-120 15 03920 02131
80526 02125 11 32000 83520

111 Ttl.L CiM,IJ
RA CTKTJ Vvvi 00520 02127 21 02131 03622

TV LTKIJ OGLE
00522 0.131 75 40000 02133
005Al 06130 16 00217 02132

CTKIJ NOV ZILL L+2
OGLE Te FO FILL 00513 02132 11 03531 30000

TV' OGLE OGLR 00524 02133 16 02132 02135

Ha UbLA Uuvt.b 005/5 6.134 21 02135 0354:
00526 09135 11 03530 30000

06LB Tr' FLAGO FILL
00527 06136 37 03263 0326UNXLt RJ COOE2 CODER ENTER DErODER

TEST2 40540 02137 Or 03251 30000FILL
NXL666 TIJ LAKBK NLl 80541 02140 15 00134 02142

NNLt RON 4 L+2 70542 02141 75 30004 02143

NLl To FILL NLK 10583 041'12 11 32"00 03753

TO NLK3 NLKY 00544 04143 11 03755 03736

RS NLKX Vt                                         00545 04144 23 03736 03644
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r ILLNL2 tlJ 0000 A0546 02145 45 Oonoo 'nonn
NL3 To NLAX NLw' 80547 06146 11 03736 03737

Lt NLKZ         15                                           10530 06147 55 03737 00017
So PARMC       15                                           00511 02190 31 03572 00017
Tlj A NL#                                        00532 04151 15 32000 02153
RA NL4 NLKZ 00533 02152 21 02153 03737

NLU TO FILL NLK 1 -05'4 0.153 11 30000 03753
MA 0000 NLO 00525 06154 45 00000 02166

NLS To NLK NLKZ 00506 Oz155 11 03752 03737
Ri NLKZ Vl                                  -05'7 041-6 23 037' 7 03641:
Mo R NLK 7 40500 04157 71 00014 03737
To A NLKZ 00501 02160 11 32000 03737
Ra NLKZ NLKX 105"2 02161 21 03737 03736
LO NLKZ         15                                           10503 04162 55 03737 00017
Ttl LBRMA NL6 00564 02163 15 00175 02169
Ra NLO NLK Z 105"5 0-16'1 21 02165 81737

NLa To FILL NLKi 00546 06/65 11 30000 03753
NL9 TV LFKI 7.Fl 00507 02166 16 00222 02255

Iv LFKT ZF2 105,0 02167 16 00222 0225A
TV LTKI TOi 00571 02170 16 00214 02265
TV LTKI T02 n0572 06171 16 00214 02266
Tv LTKIJ 31 no573 02172 16 00?17 02,ln
TV LTKTJ S2 005/4 0:173 16 00217 02311
TV LOKI        Tl                                         00575 02174 16 00211 02261
TV LOKI TZ                                  1 005/6 04175 16 00211 02267
TV LMK/ MK /2 10577 04176 16 00230 02252
TV LMKT MKI3 806UO 02177 16 00230 02253
Tv LNJI :41 · 106'·'1 L.:200 16 04107 022511

cn To NLK3 NCBMP 00602 04201 11 03755 03563

6   Rf NCBMP Vl 00603 04202 23 03563 03644
RA ZF 1 NCOMP 00604 04203 21 02255 0356*

  RA ZF2 NCBMP                       ·         00605 06204 21 02256 03563
Ra    Tl NCBMP 00606 02205 21 02261 03563
RA T2 NCOMP toe.07 C-206 21 02262 03563
Ra T01 NCBMP 40610 02207 21 02265 03563
Ra T02 NCBMP 40611 02210 21 02266 03563
RA St NCOMp 10612 02211 21 02310 0356r
RA S2 NCBMP 00613 09212 21 02311 03563
RA MKI2 NCBMP n0614 06213 21 02252 03563
R/ MKI3 NCOMr -06'5 02214 21 0275,3 ' 15*r

LISl TU LSFKI FIS 00666 02215 15 00167 02246
Tll LSFMI TRA                                          00617 02216 15 00167 02257
TU LSFKI TOT noe'O 01217 15 00167 r,226;
To - NCK2 ORE 40621 02220 11 03754 03567
RS . ORE         Vt                                         00622 02221 23 03567 03644
11-       ' 1 ORE .06/3 0'23. 71 00(1/2 rl 3467

Te -A ORE 00624 06223 11 32000 03567
SO ORE          15                                           00625 06224 31 03567 00017
Te A ORE An*ZA 0€225 11 ;2000 n 34h7

Te    Vt HEMA 90627 06226 11 03644 03544
SO HEMA       15                                    10620 04227 31 03544 00017
T- A HEMA ARA,1 0£210 11 32000 834411
RA FIS ORE 80622 04231 21 02246 03567
RA TRA ORE 00623 06232 21 02257 03507
nl TOT ORE An,bu 0,2 33 21 09761 n34A7

JAZBO To NLK3 KKKKK 70615 02234 11 03755 03756
Te    Vt IlITI A0636 02235 11 03644 03757

SIC:lt R.J MRES' MAEr $0627 n,03,-. -17 n>A/T 0269,

SS 1
4 FILL FILL

n0641 04240 00 00000 30000 NOP
m0640 06237 00 30000 300On NOP

SS2 A OPOO FILL

I
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, 553      0 FILL FILL 006662 01241 00 30000 .0001' .1(,0,

SS4 n RKKEK .IZITI                                        90643 06242 00 03756 03757 NOP
SS5 8    BUTST       I                                          40644 04243 00 03521 00012 NOP
5b6 n              r 1 6-L FI6L 30645 022'14 00 30000 30000 Flop

To El · RRP 40646 02245 11 03763 03577
FIS FV FILL SIG R0647 06246 66 30000 03767

F.' W ALK/ MO(.50 0.2'17 66.31000 e3753
FR.          0                            E l                         DELTA E no631 06250 66 31000 03763
Te 0 RRPR 00622 02251 11 31000 83600

00653 0.252 64 31000 *0000 1MKI 2 "A U FILL
MK13 TO Q CILL MPKI n0634 02253 11 31000 30000
Nl' FM RRRR FILL 806DS 00254 66 03600 30000
Li I .4 0 PILL 10$56 02255 64 31000 30000
ZF2 TO Q FILL 40607 02256 11 31000 30000
TRA FM

-

FILL SIGP 80600 02257 66 30000 03771
Fu         W                         NLK I 00601 0.260 66 31000 03753

-31 FA Q FILL 00602 06261 64 31000 30000
-T2 To 0 FILL 00803  02262   : -17- 31000 30000
TUT "., FILL SIG                                          00664 (2263 vt 30000 03773

Fu Q NLK 1 10665 02264 66 31000 03753
Tol FA Q FILL 40606 02265 64 31000 30000
T02 To U rlLL                                       806/0 04267 11 00014 83550

10667 0.266 11 31000 30000
TO R           LOPe
SO . 11111 0000 004 / 1 02270 31 03757 00000
t.) Vl MAY 606/2 06271 43 03644 02315
TU LSFKI SC88                                         00673 06272 15 00167 02304
RA SCAB ORE 00674 06273 21 02304 03567
1 P lillI 41JLM· 00675 66274 11 03757 03615

7
RS TIJCN       VZ                                           00676 02275 23 03615 03645
Te    Vt JJJ 00677 04276    11 03644 03774

     bLA NJ SLTAZ SETK 00700 02277    37 03034 03033      1
4 SCZZl 4 FILL FILL 00701 04300 _00 30000 30000 NOP

SCZZ2 n NLK3 0000                                      10702 02301 00 03755 00000 NUA

bLZZJ     U Fl6L FILL
40704 06303 no 03757 03774 NOP
10703 0.30: 00 30000 30000 Nt'fl

SCZZ4 0 - IXITI 3JJ.
SCAB FM FILL SIG3 00705 06304 66 30000 03772

FY Q WLK 1
n0706 0.305 66 31000 03753

Fu    0           El                «                        00707 06306 66 31000 03763

e.> o RRR 40710 04307 67 31000 03577
5/ -r . FILL 10711 02310 6 11  31000  3000-

S2 TO Q FILL 10712 06311 11 3100030000
IJ TIJCN MORE 00713 02312 41 03615 02335

KAY RA 51          LOWR                                  -      10714 02313 21 02310 03550
Ra 52 LOWR 00715 02314 21 02311 03550

MAY RA T2 LOWR                                         40716 02315 21 02262 03550
Kn Tl LOWR 40717 0-316 21 02261 03550
Ra MKI2 LOWR                 -                        80720 02317 21 02252 83550

- RA MKI3 LOWR 10721 06320 21 02253 03550
4 4 TRA HEMA 40722 0.321 21 02257 035'1'1

RA ZF 1 LOWR                                         00763 06322 21 02255 03550
R a ZF2 LOWO 80724 06323 21 02256 03550
Rri FIS HEMA 107t5 0.324 21 022'16 035'1'9

RA Tol LOWR 40726 06325 21 02265 03550
Ra T02 LOWR 40727 06326 21.02266 03550
RA . TOT HIMA                                         707 '0 0.327 21 02363 03544
RA    Nl          Vt                                         n07Al 06330 21 02254 03644

RE088 50 ./ O0no 80722 04331 31 00012 80000
• EJ ITIII NEXTR 107,3 0-1332 '13 03'157 "200"

Ra IrIII       Vl                                         RO724 02333 21 03757 03644
MJ 0000 SIGMA 00725 04334 45 00000 02236

.
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MORC RA 52 LOWn 407)A OLY,S 21 02'11 n355n
RA    St          LOWD 40707 04336 21 02310 03550
Ra SCA8 HEMA 40740 02337 21 02304 03544   i
RA JJJ         Vl                                         10741 04300 11 0377,1 AJAULA
MJ 0000 SCA 80742 06341 45 00000 02277   -

GIN R0V 4 L+2 80743 06342 75 10004 02344
TV LOKI AND                                      1074'11 023Lt3 16 00'11 0234A
Mo    R           I                                          n0745 02344 71 00014 00012  fi
ST    Vl RIMt 10746 02345 36 03644 03574

AND F.4 F) FILL                                  907667 06346 66 03533 39(On
TO 0 FILL 40720 06347 11 31000 30000
Fn    Fl          FILL 10721 06350 67 03532 30000
To Q FILL « 007'2 02341 11 31000 .000"  1
ReU 4 L+2

- 40733 02352 75 20004 02354
Ra AND Vl 00734 06353 21 02346 0364:L
IJ RIMt AND 107- 5 063-1 ul 0357'1 0234A

ENUG Te R COUNTX 00706 02355 11 00014 82411
· Re COUNTX Vl 40707 06356 23   02411   03644      4

Bw    R            15                                           n0700 0.:357 31 00014 00017
Te A COlINTW                               10761 02360 11 32000 82414  0-:
Ttl LFKI ENUAA 00702 02361 15 00222 02363  5
Tw VO TALY n0753 02362 11   03529  12'115

ENUGA TO FILL        A                                          00704 02363 11 30000 32000
ZJ L+1 L+5 00705 02364 47 02365 02371
RA ENUGA Ul 007-6 0.365 :1 02363 03#lt
RA TALY        Vl                                         40707 0£366 21 02415 03644
IJ COUNTX ENUGA n07/0 02367 41 02411 02363

107 f 1 0...370 45 00000 92'114MJ T O M 1 C
TB· I COUNTY 40772 02·371 11 00012 82417
Re COUNTy V2 007/3 02372 23 02412 03645; T.1 ENUGA ENUGG n0774 06373 15 02363 02375

N RA ENUGG COUNTW 00775 06374 21 02375 02414
o ENUGG To FILL A 807/6 06375 11   30()00   32000
00 Z,, ClvUGA.2 L+1 007'7 04375 47 02345 02377 1

IJ COUNTy ENUGG-1                                    81000 04377 41 02412 02374
TV LXKI ENUBB 01001 02400 16 00225 02404
To I CONTZ 117"2 0-'101 11 00012  241 r
R 44 COUNTZ Vt 01003 02402 23 02413 03644
Ra ENUGB TALY 01004 06403 21 02904 02415

ENUGS Tw VO FILL 01005 0.404 11 03* 1 1 ,0000
Ra L-1 R 010U6 02405 21 02404 00014
IJ COUNTZ ENUGB 01007 06406 41 02413 02404
R & ENUGG       R                                          11010 04407 21 02375 00014

01011 02410 45 00000 02365MJ ENUGA+2
COUNTX 41012 06411    ' 00 00000 80000
CuuYTy 11013 0.412 00 00000 .0000
COUNTZ 01014 06413 00 00000 00000
COUNTW                                                                n 1015 02414 00 00000 80000
TALT 11016 04415 00 00000 .0000
TONIC MJ 0000 LEAVE 01017 02416 45 00000 01651
EINV MJ 0000 BEGIN

n 10/1 02410   56 00"no ROOOn
81020 02417 45 00000 02422

MS 0000 0000
EINV2 MJ 0000 FILL

81023 02422 31 02421 00017
11022 06421 45 00000 30000

BEGIN    So    EINV2       15
TH A OE 1                               .1024 O.u,3 15 32nno r"U24

BEt SP FILL 00no Alrl5 Oi424 31 30000 00000
TU A 822 n1046 06425 15 32000 02426

OC2 T' r ILL ITE T Alr,27 044'6   11 'nnOn 43710
Tlt BE2 AAS                                          41M20 02427 15 02426 02467
RA EINv2__ Vl 4 109 1 Oz#30 11   02421  03644

I                  -
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t                                                    '
50    EINV2       15                                           110'2 02431 31 02 21 nnol' '2                                            1
TII A 8622 Flo,3 04432 15 32000 02433   S

BE22 SO FILL 0000 "lobu 06433 31 30000 00000   4
Iv    A            AO                                           110· 5 02434 1£ 32000 12520
Tll A AA                                           41026 02435 15 32000 M2445
TO    A           0 41027.02436 11 32000 31000
L,1    Q            21                                           11040 02437 55 31000 00025
TV Q AA 41041 06440 16 31000 02445
RA AA Ul n 1042 06441 21 02445 03625
i., vi ICO'.iN

81044 02443 31 03644 00000
110"3 0.4'12 11   036'14  03735

Se    Vt            0040
E.1 ICOUN AAT 91045 06444 43 03735 024511

AA Fa FILL FILL (11(46 04445 6,1 30000 30000
Fn Q C2 nln47 06446 67 31000 03534

1.  T0

0 AAA n 1020.02447 11 31000 03677
, MJ 0000- AMA 310-1 0#.450 45 00000 02455
i AAT TII AA AAT2 01002 02451 15 02445 02453
+ TV AA AATP 01033 02452 16 02445 02453

AATZ ra FILL FILL                                         01024 06453 64 30000 30000
Te Q AAA 01045 04454 11 31000 03677

AAX Tr_1 AA AAl 01006 .02455 15 02445 02460
TV AA AAJA 1 01037 0.456 16 02445 02460
RA AAl V2 81040 01457 21 02460 03645

AAI Fa FILL FILL 01061 04460 64 30000 30000
Fl, 9 F2                                           11002 06461 67 31000 r,353'1
To Q BBB 01003.02462 11 31000 03700

- TIJ AA AA2 11004 06463 15 02445 02470
i v AA :A2 01055 02464 16 022"'15 02'170

cn RA AA2 Ulv3 81006 02465 21 02470 03674
/ Sm ICOUN 0000 81007 02466 31 03735 00000
N MAh .J FILL AASI n 10/0 0.467 43 30090.-02'17"  f
g AAZ FA FILL FILL 010/1 02470 64 30000 30000

Fn 0 F2 01072 02471 67 31000 03534
1" W CCC 710/3 04472 11 31000 03701
M.J 0000 XAA 01674 02473 45 00000 02500

AAst T!.1 AA2 AA<3                                   810/5 04474 15 02470 02476
TV AA2 01076 06475 16 02'170 02'17*AAS- 

81077 OL476 64 30000 30000AAS3 Fa FILL FILL
T. 0 Ccc m1100 06477 11 31000 03701

AAA /5 BBB AkA                                11101 0-500 65 03'00 03679
Te Q DIFU                                         01102 02501 11 31000 83702
FS Ccc AAA n 1103 02502 65 03701 03677
1. Q DIFFl 0110'1 0-503 11 31000 03701
Ff Ccc BBB Mllu5 09504 65 03701 03700
To Q OIFF2 01106 02505 11 31000 03704
'B CCC BBB 91107 0:506 La 03701 -3700
TH Q DIFF3 01110 0£507 11 31000 03705
FA Ccc AAA 01111 02510 64 03701 03677
1„. Q DIFFU                                        11112 02511 11 31000 03704
FA BBB AAa                                         01113 02512 64 03700 03677
Te Q DIFFS 01114 02513 11 31000 83707
/9 DIFF O I Fr 1 11115 06514 66 03702 03703

01146 02515 66 31000 03704FM Q DIFF2
Te Q QUATL 01117 06516 11 31000 03712
Fo   F i QUATL 11120 02517 67 03532 03712

AB Te Q FILL 91121 06520 11 31000 30000
TV AB ABi 41122 OL521 16 02520 02525
R a 401       Vt                                  91123 0.522 21 02525 0364"
FM AAA DIFF3 01124 02523 66 03677 03705
FM Q DIFF2 11165 06524 66 31000 03704



TABLE V-2F                                                              I

(page 11)

A01 Tt.1 Q rILL .1126 02525 13 31nno Voonn
TV ABl A82 j 01147 06526 16 02525 02532
RA A82         91                                           81190 02527 21 02532 03644
F.1 000 DIrra „1131 02550 65 03700 &370A
FM Q DIFFI 41122 0*531 66 31000 03703

A82 Tg Q FILL 01193 06532 11 31000 30000
TV 402 A03 1 1 1 '4 045 r3 16 02432 02537
RA A83 Vl 01125 06534 21 02537 03644
Fv DIFFS DIFF                                         41106 06535 66 03707 03702
F,-1 Q Ccc 111'7 02536 68 31"00 -3701

A83 TN 0 FILL 81140 02537 13 31000 30000
TV 583 A84 01141 04540 16 02537 02546
Ra    A04         Vl                                         ellu2 02541 .21 02546 0364U
Fu AAA 888 81143 02542 66 03677 83700
FM    Q           CCC                                          81144 02543 66 31000 03701
1./ W TE,-PS                      ·         111 5 065'14 11 31"00 -3711
FM TEMPe DIF#2 01146 04545 66 0371'1 0370U

ABU
I=v   OA84          t:L                                  41147

04546 11 31000 30000
411 50 065'17 16 02546 02552

RA A85 Vl 01121 02550 21 02552 03644
c FM TEMPB DIFFI 01112 02551 66 03711-03703

A55 1.N W FILL                                         -11173 02052    13 31000 30000
TV ABS AeS 01134 06553 16 02552 02556
RA A86 Vi 01135 02554 21 02556 03644
Fm TEMPU DIFF 11156 0;555 St 03711 03702

AB6 To Q FILL 81127 02556 11 31000 30000
TV A86 A87                                          41100 02557 16 02556 02562
MI · A87          v* 01101 0.560 21- 02562 0364"

01 Fu AAA DIFF2 01102 02561 66 03877 03704
1 A87 To Q FILL 01103 06562 11 31000 30000
N 1. A67 ABS 01104 02563 16 02562 92566F
0 RA A88 Vl 01105 02564 21 02566 03644

FM BBB DIFFi                                        01106 02565 66 03700 03703
AB 8 T v Q FILL 111 07 0-566 13 31000 30000

TV A88 A89                                          011/0 02567 16 02566 02572
RA A89         Vl                                         n 11/1 02570 21 02572 03644
FM . Ccc DIFF 011'2 C2571 66 03701 03702

AB9 Ta
0 FILL 011/3 06572 11 31000 30000

TV AB BULT n 1174 OL573 16 02520 02602
LO AO AI15 M1175 0-574 55 024,0 12017
TU A SULT n 1176 04575 15 32000 02602
RA BULT 1.11 --- a1177 04576 21 02602 03625
TO VO 0Uflp 012nO 02577 11 03A53 A352'
TV AB STAR 41201 02600 16 02520 02603
RA STAR Vl 81202 06601 21 02603 03644

DULT r·t  · FILL rILL "1203 02602 66 30nno ;00An
STAR TP Q FILL 01204 06603 11 31000 30000

RA BULT        Ul                                         01205 Oz604 21 02602 03625
RA STAR Vl .1206 n, 605 21 020'nj nIAUU

IJ DUMP BULT 01207 02606 ul 03523 02602
TV AB L+1. 41210 02607 16 02520 82610
To'         rl FILL .1711 n,610 1 I   n 54 32   'onnn
50 ICOUN 01212 02611 31 03735 00000

- EJ ITEST THOU) 01213 02612 43 03710 02617
Ra I COUN Vl .'                                  Jili rliA„ 21 03735 n,&44
RA AA Ulvt                          ·41215 04614 21 02845 03663
RA AB Vlo 01216 02615 21 02520 03655
M. 1 0000 AA .1217 026'6 44 0(lfin  niu.4

THRU RA EINV2       Vl                                         41260 02617 21 02421 03644
M..1 0000 EINV2 81221 06620 45 00000 82421

/ «I.                              -                      0.
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11222 0.621 45 00000 02632MMLJ MJ 0000 SET IN
MS 0000 Oono                                                                                               8 1263 06622 56 00000 00000

MRES 2 M.1 0000 FILL 81244 06623 45 00000.30000
SET 1 0 FILL piLL ,'·1225 04624 00 30000 30000 Nupt

SET2 8 0000 FILL 81226 06625 on 00000 30000 NOP

SET3 R FILL FILL
11200 04627 00 30000 30000 Wor

' 81247 06626 00 30000 30000 NOP;
SET4 a FILL iALL                                41231 06630 00 30000 30000 NOPSETS 8 FILL FILL

 1292 02631 00 30000 30000 NOPSET6 4 FILL FILL
SETIN SP MRC.54 13 -1203 0.632   31 02*23 00017

TU A SET 81224 02633 15 32000 02653
TS VO          II 41225 06634 11 03624 03722
Te VO 61 ,·1226 06635 11 03624 03760
To VO C2 81227 02636 11 03824 03761
TS VC C)                                           "1240 02637 11 03624 03762
TO VO 516 _.     -               - ,1 2'1 1 0 2 6 4 0 11 03424 03767       1

Te VO SIGt 41242 .0664 *1-03624_ 03.770
TO VO SIG7 01243 02642 it 03624_03771

TM VO S 1 G 4 01244 06643 11 03624 03773
11245 02644 11 03824 03723TO VO JAZ7

TO VO DEN                                        81246 06645 11 03•24 03775
T. VO CLNT 1,1z47 Ulb4O 11  03-,24  03724

To VO I 3CN 41200 02647 11 03b24 03725
To VO INVPP 01231 06650 11 03624 03726
To VO KleMP 01232 Ou651 11 03624 037:7
ReB 6 L+2 01233 02652 75 30006 02654

SET To FILL SETt -1204 04653 11 30000 82624
TV 5t I 4 UKKZ -,1235 0..654 16 02627 027=0
TV SET2 FIST 11236 02655 16 02625 02754

cn TV CSET CEl 91227 02656 16 03730 02734

6      · TU St 15 eu 01200 02657 15 02630 02765
»L TV SETt TTO                  '                        01201 02660 16 02624 03007
F LO SETi        21                                           91262 06661 55 02624 00025

TV Q IN 01203 04662 16 31000 03002
TV SETU ALPHA n1204 02663 16 02627 02664

ALPHA Mo V3 FILL 01205 02664 71 03646 30000
TO A 12(N 61206 02665 11 32000 03725
Ttl SET3 CEVAL                                        01207 02666 15-02626 02733

TV SET3 CEVAL
012/1 02670 15 02627 02707
812/0 02667 16 02826 02733

T l.1 bt/u UAK I

TV SETO OKK 1
012/2 06671 16 02627 02715

S. SET4         15                                           01273 06672 31 02627 00017
r,J A A. 1 01274 0,.673 15 32000 n26/u

ALl To FILL JAZZ                                         01275 02674 11 30000 83723
TV JAZZ        II                                           01276 06675 16 03723 03722
>w     AZZ        15                                           01277 0.676 31 03723 00017      1
TU    A            I I                                           013UO 02677 15 32000 03722
TU SETe BETi 01301 06700 15 02631 02706
tv SET6 CAPI i11302 02701 16 02631 02772
Lt SETe        21                                         01303 02702 55 02631 00025
TV Q BET 1

41304 02703 16 31000 02706
An 8ET 1        11 11395 0.704 21 02706 03722

BETA R. 1 DELET DELE 01306 02705 37 03167 03165

BET 1 4 FILL FILL 41307 02706 00 30000 30000 NUP

OKKI Tj FILL KIBUr 71310 02707 11 30000 03727
RS KraMP       Vt                                         01311 OL71O 23 03727 03644

To I JOE                                          01312 OL711 11 00012 n3731
RA JOC VZ 11313 0.:712 21 Drill 836.45

OKK Me KISMP JOE                                          "1314 02713 71 03727 03731

T0 A KIBMP 01315 02714 11 32000 03727

" ..., 4
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OKK 1 RA KIOMP r ILL 41316 01715 21 0 727 ,Onon
RA CEVAL KIBNP 11317 02716 21 02733 03727
Rf CEVAL       Vl                                           41320 02717 23 02733 03644

OAK 2 i.1.  10 r ILL 11371 0.c72C 71 030•45 .00On
To A INv=p 01322 06721 11 32000 03726
Rf INVBP V9 41323 06722 23 03726 03654
sO INVOC 0060 -132,1 02723 31 03726 000On
LTR 15     -5--.-- INVRP n 1325 04724 22 10017 83726
RA CEVAL INVAP n1326 06725 21 02733 03726
1'3 CEVAL CE2 11327 0.726 15 02733 92749
RS CE2         Ul                                         n 1320 06727 23 02740 03625
Te' V2 CONT 11321 02730 11 03645 03724

OK<34.· Cw    VO          0                                          113 2 02731 11 03A24 3 1000
OKK 3 ROB 3 L+2 n 13A3 02732 75 30003 42734
CEVAL Fr FILL FILL                                         81324 06733 02 30000 30000
Lt 1 1" W FALL 113- 5 0.734 11 31000 30009

RA CEVAL U 3            ·                             n 1326 0z735 21 02733 03627
TV CEl CE2 -1337 02736 16 02734 n2740
T 7, Lt 4 CE3 A1340 04737 16 02734 02741

CE2 FM FILL FILL 01341 04740 66 30000 30000
CE 3 Te Q FILL 01342 02741 11 31000 30000

' MA CE &                     4 1 ·113'13 067'12   21 02734 9364"
IJ CCNT OKK 3A                                      n 1344 02743 41 03724 02731
Te VO             Q                                                     01345 06744 11 03*24 31000

DkNUA MMB 3 L-2 n 1346 067'15 75 30003 027'17

DOEZ     Fr    Cl          El                                         41347 06746 02 03760 03763
TO Q DEN 81330 06747 11 31000 03775
RS 13(N      vb                                 01321 0..750 23 03720 03646

cn n 13D2 0z751 21 02754 03725
6

RA FISX I3CN
To VO          9                                          11303 02752 11 03624 31000

4                                       RUB 3 L+2 01314 02753 75 30003 02759
FISX FT Cl FILL 813>5 02754 02 03760 30000

Fo 0 DEN                                        41336 02755 67 31000 03775
: .' Q SIG . . 113-7 0..756 11 31000 03767
TO SIG         4                                            41300 OL757 11 03767 32000
S. 1 L+1 BU 81361 06760 46 02761 02765
<w FISA        15                                         01302 02761 31 02754 00017
Ttl A L+1 01363 02762 15 32000 02763
Fi FILL El 81364 06763 67 30000 n3763
1.. w SIG 91305 0.764 11 31000 -3767

BU SP FILL COOO 01306 Oc765 31 30000 n000O
ZJ CAP TRO 91367 02766 47 02767 02777

CAD Ra CArl IJCN -13/0 C2767 21 02772 '%3725

To VO 0                                          013/1 02770 11 03624 31000
RPM 3 L+2 113/2 02771 75 30003 n2773

CAMI             F I .C l FILL 91373 C.:772 02 03760 .000.
To Q SIGl 113/4 02773 11 31000 83770
Fn S/Gl De' 413/5 02774 67 03770 03775
T·- . Q SIGl 11376 02775 11 31noo „177n
MJ 0000 OUT 81377 04776 45 00000 n3031

TRO RA TR I3CN 01400 04777 21 03002 03725
Tw    VO         n                                         rf"1 03000 11   0 3+'24   1 1 Oon

R=8 3 L+2 01402 02001 75 30003 03003
TR       Ft Cl FILL

"114(j,1 0.003 11 31 n00 r1377,
01403 02002 02 03760 30000

T - G G 1 G 2

RA TTO I 3CN 01405 09004 21 03007 03725
T. VO          Q                                          01406 03005 11 03624 31000
R-9 3 L+2 8 1 1107 6,ROA 75 10003 7301n

TTO'     FT    Cl          FILL 01410 02007 02 03760 30000
To O SIG«ti 01411 OJolo 11 31000 03773

1.al,e    .                   I.
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Fo SIG2 OCE                                          01412 02011 67 03771 03775
To Q SIG2 81413 03012 11 31000 03771
To SIG2 A 01414 0>013 11 03771 32000
5 ·J . L+1 L,5 11415 0-014 Ur. 03015 03021
Se TR .15 81416 03015 31 03002 00017
TII A L+1 81417 03016 15 32000 03017
x:i   FILL       El                                    -,14.40 06017   67 30000 037614
To Q SIG2 11421 Oh020 11 31000 03771
FO SIG4 DEN -1422 03021 67 03773 03775
1
" 61 5164                                -11823 01022 11 31000 03773

To SIGU        A                                          11424 03023 11 03773 32000
S.I L+1 OUT 41445 03024 46 03025 03031
S. 1 lu         15 -1426 0.025 31 03007 00017
Ttl A L+1 41427 03026 15 32000 03027
Fn FILL El 41420 0>027 67 30000 03763
T " W SIGu DI4;1 04030 11 31000 13777

OUT RA MRESE Ve ntu,2 03031 11 02623 0365!
M.j 0000 MRES2 81423 03032 45 00000 02623

SLIM M.I 0000 SIG31 114·14 03033 45 00000 13035
SCT92 MJ 0000 FILL 01435 03034 45 00000 30000
SIG31 SP SCTRZ       15                                           114D6 03035 31 03034 00017

1,1 A SIG32 41437.05036 15 32000 03040
Ree 4 L+2                            '             81440 03037 75 30004 03041

SIG32 TO FILL SIG88 81441 03040 11 30000 03042
M.1 000U 5/636 01442 0.0'11 45 00000 03046

SIG88 8 FILL -:- FILL - 01443 00042 00 30000 30000 NOP
SIG33 n FILL 0000 01444 02043 00 30000 00000 NOP
511.34 0            F I 6.L FILL                                114-5 030'14 00 30000 30000 POp

cn SIG35 4 FILL FILL
01447 03046 15 03042 03101
n 1446 01045 00 30000 30000 NOP

ts SIG36 TI' SIG88 SIGa
»A IV SIG80 Si G8 41470 03047 16 030'12 13101
CO Tn I BUMP 01401 03050 11 00012 03713

RA BOMP V2 01402 03051 21 03713 03645
A, SIG3; SIG 37 31423 0,052 15 030'13 03053

SIG37 To FILL BUMPP 81404 03053 11 30000 03714
RS BUMPP       Vl                                           01405 03054 73 03714 0364u
MY BUMP BUM.P 11436 03055 71 03713 03714
TO A BUMPP 41437 02056 l y-32000  0371u

TV SIG35 SIG38                               ·        01400 02057 16  03045  03060
51#/0 Rn BuMPP FILL 11401 03060 21 0371'1 30000

11402 03061 21 03101 03714RA SIGB BUMPP
SIG39 Te JJJ BUMPE n 1403 03062 11 03774 03715

M/ Vlo BUM„E 01464.01063 71 03655 03715
Te A BUMPE 11405 03064 11 32000 03715
RS BUMPE Vlo 81406 03065 23 03715 03655
5w BOMFC       13                                   ·       01 UO7 03066 31 03715 00017
Te A BUMPE 014 /0 03067 11 32000 03715
RA SIGB BUMPE 014/1 03070 21 03101 03715
LD 51 Ge 01472 03071 55 03101 32025A*21

nlat3 00072 16 31000 03102TV 0 SIGG
RA SIG8 Ul 41474 03073 21 03101 03625
Tv LJAZZ SIGM

11476 03075 11 03845 03717
11u75 0,074 16 03"16 03103

TB V2 CONTE
Re SIGe Vl 014/7 03076 23 03101 03644

31(a i.. VO          0                                            01500 03077 11 03424 31000
SIGO ReB 3 L+2 -                                       41501 03100 75 30003 03102
SI:.8     FT FILL FILL

71503 00102 66 31000 30000
01502,03101 82 30000 ,30000

Sibb /- 0 FILL
SIGP To Q FILL 71504 03103 11 31000 30000

RA SIGP        Vj                                           015US 03104 21 03103 03644
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'% 1506 03105 21 0310 i 03627RA SICe
'

Ul
I. J CORIE SIGA 01507 01106 41 03717 03077
Tv .SIG34 SIGS                                         11510 0>107 16 03044 83122
3=   SIGj'/      15 01511 03110 31    03"uq     0017
TI' A SIGS 11512 03111 15 32000 03122
SO SIG35       15                                           81513 00112 31 03045 R0017

81514 03113 15 32nno Avila       -T' 1 ' A SIC77
SIG77 TO FILL JJ 11515 00114 11 30000 13720

S. JJ           15                                           01516 03115 31 03720 00017
T„ A UJVJ -1517 Cillu 11 31000 03721
RA UJVJ JJ 81520 09117 21 03721 03720
R  SIGS UJVJ 01521 03120 21 03122 03721
RI DEL[2 Ou 2                                       11522 09121 37 03167 03165

SIGS 8 FILL FILL
415L4 03123 11 03624 310on
11523 03122 08 30000 30000 NOP

Ta VO          Q
R-,0 3 L,2                                        015,5 0.124 75 30()03 03125
FT    Cl El 11526 01125 02 03760 83763
To Q DENOM 41547 0hl26 11 31000 03766 ,
5-    51635       13                                           ntsbO 00127 31 030'IS no017
Tr. 1 A SIG43 01551 03130 15  32000 83140   ''.9.'.

TII SIG35 SIGa2 01552 09131 15 03045 03132 7: 4,
SIG42 ,; FILL 861·,0. 71553 0.132 11 30000  3713  · 2

Te BUMP BUMPP 01504 09133 11 03713 03714
RS BUMP Vl n 1555 0>134 23 03713 03644
k: BUMPP V2 11556 03135 23 03714 03645
M. BUMP BUMPP 01537 03136 71 03713 03714

OV V2 BUMP n 1540 09137 73 03645 03713
51441          i v FIL-L 115661 031'10 11 30000 ' 371"

01 R  BUMPP Vl 01542 03141 23 03714 03644

6 R BUMP BUMPP 81543 00142 21 03713'03714

52
.lw BUMP      Vi                                 lifu,1 Cgl'13 71 03713 036116

Te A BUMPP 91545 03144 11 32000 n 3714

Lt SIG34 A+21
01547 03146 16 31"00 0315'
81546 03145 55 03044 32025

T, C, SIGa5
R& SIGUS BUMPP  1570 09147 21 03152 03714
Tr, VO          Q                                          01501 03150 11 03624 31000                        9

RoO 3 L/2 71552 03151 75 30003 0315,

SIG45 FT Cl FILL 01513 03152 02 03760 30000
Fn Q DEN4M 81534 00153 67 31000 03766

Tr, 0 SICI 015'5 02144 11 31nn0 0,377,

TD 5163        A                                            n 1526 03155 11 03772 32000 *)es

S. 1 L+1 L+5 41527 00156 46 03157 03163

30    5/(95       15         -                                  81560 031:7 31 Oi,52 no017

Tlt A L+1 n 1501 03160 15 32000 03161
Fn FILL El                                                                               211562 02161 87 30000 03763

Tn Q SICJ -1503 0>1 Al 1 1     vic'nO   r, 377 ,

RA SCTRL V4 01564 01163 21 03034 03647
M. 1 0000 SCTRZ                                        01505 03164 45 00000 03034

OCLC MJ 0000 0El
01567 03166 56 00000 00000
M 1566 0>165 45 Oonno 8317(,

MS 0000 0000
OELE2 MJ 0000 FILL * w1571 03110 131 OJ167 Ann,7

415/0 09167 45 00000 30000

021 5- OCLCZ 15

TII A DE2 015/2 0>171 15 32000 03172

DE 2 SO FILL OOno 015/3 02172 31 30000 80000

711 A OE3 415/a 0 1173 14 THWO 8317A
T" A . DE 3 01575 0>174. 16 32000 03176

R& DE 3 Vl 015/6 0.2175 21 03176 03644
41477 n.176 f·4  ,(z)00   'InnonDCZ r-    r ILL FILL

To   Q   ..     El                                     '116.Uo 05177:'   11 31(NO n3763
TII OE, DE4 81601 09200 15 03176 03203

\          i:           •       C     C     <     2   ,.-'
\                                                    -
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I v DE3 OC4 n 1602 03201 16 03176 032Or
RS DE 4 Vl M1603 OJ202 23 03203 03644

OEU F'l FILL FILL 01604 03203 66 30000 30000
'1            0 w t)                                          nlouS 0.204 11 31000 1376:

c TI.1 DE 4 DES 01606 03205 15 03203 n3210
i TV OE4 DE5 01607 03206 16 03203 03210

RA DES Ul.1 J, 1610 01207 21 03210 n3663
DE5 Fu FILL FILL 01611 03210 66 30000 30000

FS 0 E3 01612 07211 65 31000 83765
I w F,                                         11613 6 212 67 31000 03534

01614 03213 13 31000 03765T.1 Q E3
TV OES OE6 r'16.5 03214 16 03210 03217
TII Ut S Utb 01616 Oj215 15 03:10 03217

L Ri DE6 Ul 01617 03216 23 03217 03625
i DE6 Fn FILL FILL 81620 03217 A7 30000 30000

                                 R. 1
LNAZ Lr,i, ·,16-.1 0.,220 37 03402 03400

1     -
Ra DELE2       Vt                                         Al*03 05222 21 03167 03644
TO Q 62                                           n 1622 03221 11 31000 43764

M. 1 UU ,0 UtLKZ 01624 03223 US 00000 03167
REPND M I REwl REWIND 01625 03224 a5 00000 83227

MS                                                                                       -·                                                                                                           01626 03225 56 00000 80000
REW/ MJ FALL T.Y€ 3 '                         01627 0,226 -5 03100 30000
RE'M 1 50 -« TAPE 3       12                                           01630 01227 31 00072 00014

AT CONRW DUMP 01611 03230 35 03242 03523
EF UUM!. 01632 OD231 17 00000 03523
M. 1 REWP A1633 OA232 45 00000 n3226

WINOE MJ WINt REWIND 81634 03233 45 00000 n3236
MS 01625 0 234 56 00000 nooon

crl WIN2 M.J FILL TAPE 4 01626 03235 45 00000 30000

6 WINt SO TAPE4 12
' 81637 02236 31. 00073 00014

AT. CUIVMW OUMW .-116'10 03237 35 032'12 03523
EF DUMp 11641 05240 17 00000 03523
M..1 WIN2 01642 09241 45 00000 n 3235

LUNKE S uzv ,2uuot u00 310'13 012'12 02 00200 00000
CDUMP B 020006400001 01644 03243 02 00064 00001
OUMP99 DI645 03244 00 00000 n0000
BMINJ 01646 0,2'45 00 00000 00000
CODE 01647 03246 00 00000 no000

81600 03247 on 00000 03263LEXIT CODE 2
PRMl                                                                  11021 0,250 00 00000 n0009
TEST2                      3                                          81622 03251    00 00000 00003
LLAM FILL FILL

A.1634 0;253 00 30000 30000
41653 03252 00 30000 30000

LUESL /1LL FILL
VC024 - C0244 11635 OJ254 00 60000 n 3325
VC018 (018                                         81626 03255 00 00000 03304
V6034 Cu3u 11627 0 256 00 05000 n3342
VV 2 v2 81600 03257 00 00000 03645
VC051 C051                                       n1601 03260 (10 00000 03356
V v 114 V* nt£02 03=61 00 00000 03647
VC023 C023 n1603 03262 00 00000 03315
CODE2 MJ 0000 FILL 71664 03263 45 00000 30000
LVUEM 2,"  . CODE:      15                                  11665 09:64 31 03263 00011

TII A ·CO77 11606 03265. 15 32000 03266
C077 To FILL 41607 03266 11 30000 83250 ,PRMt

die /0 0.267 15 03750 03274T, i PRI·11  Col
RA CODE2 ..Vi                                         41671 05270 21 03263 03644
TV VC023 C088 n 1672 09271 16 03262 03324                                        3
T.    VC 023 CO22 11673 05272 16 03262 03311
TV VV4 CO233 aleta 03273 16 03261 03316

Col SO FILL 0000 FIX 41675 03274 31 30000 00000
-,  .-  I.-I.  --/- ..    I
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Z.J ' (0334 C03 .1676 03275 47 0„76 1·,3,nt
-CO339 EJ V2 SPCaL 41677 03276 43 03845 03364
C02 TV LEXIT C02u SET NC EYT 81700 03277 16 03247 n3323

1.1. 4 0000 OUR!,1 11701 0/300 '15 00"00 w3301
C03 TV VC 024 C024 01702 03301 16 03254 03323

.- BURN TII LAKBK C021 01703 03302 15 00134 83310
TV LAKOK (023 017"'1 03303 16 00134 03314

*018 Tll LISOP C022 41705 07304 15 00126 03311
Te 8 BMINt n1706 03305 11 00013 n3245
R< BMINt      Vl        0 COUZTER 117(17 0330.6 23 03745 03*wl

C020 TO Vl CODE 11710 03307 11 03644 03246
C021 SO FILL COOO ISO OF AKB 81711 01310 31 30000 10000
CO22 EJ FILL FILL ISO LIST -1712 03311 43   30noo   *noon

RA C022        Ul                                         01713 03312 21 03311 03625
RA CODE        Vl                                         81714 01313 21 03246 03644
I..1 BMINl (02, 11715 0131'4 41 03345 -3314

C023 TO CODE FILL AKSK 11716 03315 11.03246 30000
C0233 RA C023 FILL 41717 03316 21 03315 30000

C 023 .
15 11720 03317 31 03315 0001'

TU A C025 n 1721 09320 15 32000 n3322
Tll      A CO21 n 1722 03321 15 32000 03310

Cu25 bw FILL 0000 017t3 0332= 31  30000 -0000

CO24 EJ FLAGO FILL Exit OR LM 01724 01323 43 03530 30000
CO88 MJ 0000 FILL 01725 03324 45 00000 30000
COZ44 iv LDE:,C CO31                                       117ZO 03325 16 03253 03327

Ti/ LLAM C032 81747 03326 16 03252 0333n
C031 To CODE FILL OESC 01700 01327 11 03246 30000
LU.32 1.. CUD. FILL L A i.i A1731 03330 11 03246 30000

01 Ttj LOESC C033 41752 03331 15 03253 03333

6 Ra CO33 Ul 71703 09332 21 03333 03625

M Co.,3 S. FILL UOOO A ZE'40                      01724 0,333 31 30000 00000
On ZJ C0333 C041 91725 03334 47 03335 03345

C0333 T'I C 033 (021 01736 03335 15 03333 03310
Lr/ C033 4.21 ,11737 0;336 55 03333 32025
Tv Q C023 41740 03337 16 31000 03315
TV VC 034 CO22 01741 03340 16 03256 03311
M.i 0000 CGlA h 17462  0334 1 45 00000 O33On

C034 TV LDESC (035 r'1743 03342 1* 03253 03344
RA C035 Vt                                         m1744 03343 21 03344 03644

Cu,5 1.. CODE FILL 01745 01344 11 033'16 3000 
CO41 TU LOESC (021 41746 03345 15 03253 43310

TV LOESC C023 41747 03346 16 03253 03315
R A CO: 1 U2 117'0 033'17 21 03310 03626
RA C023 V2 01731 03350 21 03315 03645
TV VV2         CO233 11722 03351 16 03257 03316

iv VCO51 (024                                       117'3 03352 16 03260 03323

TV VC023 C022 81724 03353 16 03262 03311
TV VCO18 (089 41705 03354 16 03255 03324
1-1,1 0000 CO 18 11796 03355 45 00000 03304

C051 T'I LLAM (021 ni707 02356 15 03252 03310
41700 03357 16 03252 03315TV LLA- COZY

Ro CO21 U2 -1941 03360 21 03010 Or62A

RA C023 V 2 81702 09361 21 03315 03645

Tv LEXIT CO24 41763 00362 16 03247 03323

HJ 0000 CO 18 , 17h,1 03363 45 00noo „1304

SPCAL so PRMt         15                                           41705 Oh364 31 03250 00017
11706 03365 15 32000 03370

TII A SPC44
" 17r,7 03366 11 0-#AU,1 OT//lA

I . Vt COOC
Tlt LISOP SPC45 417/0 03367 15 00126 03371

SPC 44 '50 FILL 0000 81771 03370 3 1    30000   80000

,-  ,     t                r   1- .3 . ' ,<     ( 1 {  2  1
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by(43 EJ FILL SPC46                             ·          11772 03371 43 30000 03375
R 8 CODE Vt                                         41773 03372 21 03246 03644
Ra SPCUS ul 01774 09373 21 03371 03625
M..1 000u Spruu ,17 /5  04374       45  00000  03370

SPC 46 TV PRMl SPC47 41776 09375 16 03250 03376
SPC 47 To CODE FILL      ' 817 7 03376 11 03246 30000      '

M..1 OUUU LOUSZ 12000 09377 45 00000 03263
LNX M. IO L+3 FLOATING POINT 1 n2001 05400 45 00000 03403      2

MfO L+t NATURAL LOG Ap ITHM 2 82002 09401 56 00000 83402
LNX2 M, 10 FALL us,NQ 2TXED POINT           02003 01402 45 00000 30000      T

To    Q            A ARITHMETIC THIS 4 02004 03403 it 31000 32000
S..1 L+2 L+1 ROUTINE OCCUPIES 5 02005 03404 46 03406 03405
Z, J L+4 L+1 ,/ CLLLS INCLUDING 6 02006 04403 47 03411 03406   .: 9
RC    0           Q       '     3 TEMPORARIES AND 7 020U7 03406 23 31000 31000   ' 7
SO L+50 20 CONSTANTS 8 42010 03407 31 03471 00000
MJU L-/ 9 .2i.ill Ojalu 45 00000 03401  '·.4
L,0 9 L+45                          '           10 82812 01411 22 00011 03466    ·,
LO    A            ,5                                        11 02013 03412 55 32000 n004,
TO Q L+uu 12 ·',2614 07413 . 11 31000 03467    1
R'52 7 L+2 13 82015 OA414    75 20007 03416     j
T.) L+46 L*2 14 12016 03415 42 03473 03417

..9 .
To L+52 1 15 1-12(,47 01416 11 03502 31000     ·.
SP L+52 16 42020 03417 31 03503 00000    S

17 n2021 03420 36 31000 31000ST    0           5
S8 L+51         15                                        16 12042 034:1 32 03504 00017    *
T' 1'· 8 L+4 19 72023 05422 15 32.000 n3426    *
Te L+35        4                                       20 n2044 03423 11 03466 32000    3
59 L+41 3 21 '12,-,LO 0 424   34 03503 00003  , i.

01 AT Q L+33 22 12OZ6 03425 35 31()00 03466
To FILL        0                                         23 02047 03426 11 30000 31000    *
SO U 24  82010 04427   . 31 31000 nOOOO     I .13i'4. 54 L+31 35' 25 120Al 01430 32 03467 00043    S
LTO L+31 26 12022 03431 22 00000 83470   S
SH L+LY 27 „2,-,33 01432 31 03467 00000   S
SS Q 37 28 420h4 00433 34 31000 00045    5

p OV L+28 L+28 29 02035 03434 73 03470 03470   ,51
Mo   Q         (,1                              ·   30 02,·36 0 433 71 31000 31000 -  *
Se A 31                                        31 020A7 03436 3u 32000 00037   't 
Me A L+40 32 12040 01437 71 32000 03507
LT        1                       4                                                                              33  120'1 1 094'40 22 00001 32000  i,0
AT L+39 L+22                                    34 72042 02441 35 03510 03467   I:
M. Q L+21 35 02043 02442 71 31000 03467   k....
L.7             4                                  36 ,12044 044'13 22 00000 32000   4
AT L+22        0                                       37 72045 07444 35 03472 31000   1
Me Q L+19                                      38 02046 03445 71 31000 43470

l '        LT.) 3 4                                  39 n=C+7 0-4'10 22 00003 32007
' MA L+15 L+3u 40 42810 03447 72 03466 03511

1        .  To    A           0                                       41 02021 09450    11 32000 31000   
L.J L+1 L -34 42 12002 03451 47 031152 03402  ..4

; SG A L+2A 43 02003 01452 7a 32000 03506
L-0   28          0                                       44 82034 03453 22 00034 31000   :/
r•'   L.26      8                               95 nzo)5 01454 11 03596 32000
TJ L+29 L+2                                     46 020D6 03455 42 03512 03457
SS L+29 47 12027 03456 34 03513 00000
A 1 · L*29 L+7                                       48 12060 C3457 35 03514 03466
Te Q 4                                         49 12001 03460 11 31000 32000
S.1 L+1 L+2                                     50 82n02 0>461 46 03462 03463   1
IN L*4 L.U                                     31 12re3 09a62 13 03"66 03,164

Le L+3 27 52 n2004 03463 55 03466 00033
Ar    Q           Q                                       53 02065 03464 35 31000 31000
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M 13 L-51 R  *96 03(165 u5 Oor,00 63402
8                                                            55 82007 03466 00 00000 80000
TM FILL FILL 56 82070 09467 12 30000 30000
1 .1    r ILL Fl LL 57 12871 09470 12 30000 30000
9 465072010101 58 420/2 03471 ' 46 50720 10101
8 200000000000 59 82073 01472 20 00000 80000
s           Z 134*6240/44U GO 026/4 0,473 21 34534 07470
8 230157701214 61 82075 02474 23 01577 01214
6     245775532516 : 62  r,20/6 03475 24 57755 3251A
5           203<111 / 14541.j 03 02077 0 476 26 50117 1 9640
8 305316251212 64 02100 00477 30 53162 50212
8 327211763126 65 n2101 00500 32 72117 63126
8 35260143,477 Go 0210: 03501 35 26014 33477
8 17777 67 42103 03502 00 00000 17777
8     20006 68 02104 00503 00 00000 20006

L-1[1 '09 32135 0.,504 00 00000 03472
8 201 70 02106 03505 00 00000 00201
8                                                            71 12107 03506 00 00000 n0000 -
8 U03146314632 72   3.110 0,307 OC·  31'163   1'1632

8 125252525253 73 12111 09510 12 52525 25253
8 261344137700 74 02112 03511 26 13441 37700
8     44                                                       ' 75 -,2113 0,512 ur 00000 n0044
8 110 76 02114 03513 00 00000 00110
8 175 77'02115 03514 00 00000 80175

BRBMY '1 0000 00UU n2116 06515 00 00000 00000 NOr I

BTEST n2117 0>516 GO 00000 80000
8Ml 1 0000 0000 42120 05517 00 00000 n0OOO NOP
BELL :'   · 0000 00UU 12121 0.,520 00 00000 10000 Nop

BUTST n 0000 0000 82122 02521 on 00000 MOOOn NOP·

91 COUNT n 0000 0000 02123 02522 00 00000 00000 NOP

to Ou ··V . 0000 00<)0 72124 03523 00 00000 nOOOO MOP
A DAMN 1 0000 ICNT

,. 12126 03525 no 00000 42010 NOP
82145 05524 00 00000 03545 NOP

00 DUO O 0000 MUCH
42127 03526 00 00000 02003DUO° . 0000 NC 1

Mnp

ELBO M. 1 0000 GIN 02120 03527 45 00000 n2342
FLAGO 8 3777/7777777 02101 03530 37 77777 77777       -
FO F 0 12132 03531 00 00000 00000
Fl       F l 02123 03532 20 14000 00000
F3       F 3 02134 03533 20 26000 nOOOO       -
FL F 2 12115 0354 :0 24000 .00On
F 1 l)P 4 Fl 0000 021>6 05935 00 03532 00000 NOP '

HELL 8 0000 0000 72137 02536 00 00000 nOO00 NOP

HELLZ 0 0000 0000 -2140 03557 00 On.noo MOOOR NOP

HELL 2 $ 0000 00no 02141 03540 00 00000 40000 NOP

HELLB 4 0000 0000 02142 03541 00 00000 00000 NOp

HELL 9 1 0000 0000 02143 025U2 00 00noo wooon   ,op

HELP TV MARY ROF99 02144 05543 16 03551 01775
HEMA & 0000 GOOO 02145 02544 00 00000 00000 NOP

I=:4T ; C000 OCOO ,82146 0,545 Or' Wuno rtnr,nn NOP

JONES 4 0000 0000 02147 03546    00 00000 n6600 NOp

JOAN 4 LSFKI COOO 72100 03547 00 00167 00000 NOP

LOrR , 0000 COOO 42131 0.550 nn 00000 Mor•lon NOP

MARY 8     0000
NC , t 02132 05551 00 00000 82136 NOP

MIKE A     0000 422>3 03552 00 00000 42030 NOP

MI'<St 4 0000 UUCK 13134 A-,CST An nooon nzntn NOP

MIKE3 1 0000 NAL3 42135 03554 00 00000 03741 NOP

MIKES LOKT NEXTA 02136 03555 08 00211 01776
MIK26 0 000„ GIA' 12117 0/556 An  nooon 12142 NOP

MIKE9 0 0000 NXLl r·12100 03557 On 00000 n2136 NOP

MIKil n WRITT NCy REPLC MIJl 12101 03560 00 01663 02030 NOP
....                 I*. *» ·F

m.                                                                                       
          1

- )<                                      i                  \
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MIK22 3 0000 NL3 -21 n3 035Al 00 Oon00 82140, MOP

MIK23 0 0000 NL5 42103 03562 On 00000 02155 NOP    ,I
NCRMP 8 0000 0000 r,2164 02563 00 00000 00000        NOP       .   "

v/ , / /8        8             - . -uuv000007777 n2165 0.564 OC 00000 77777 ...

MTKE9 NXL666 42166 02565 07 00000 02140
OVER Te Q FILL n2167 02566 11 31000 30000
Okt " 0000 0000 72170 01567 00 00000 r•0000 1.16'P

n2171 OJ570 00 00000 nooonSPl
821/2 03571 00 03611 03611FARMl TEST7 TEST7

PARMZ lbU KILL -'2173 09572 00 00_550 30000

PBCNT O 0000 0000 42174 00573 00 00000 noOOO Nop    .,

RIMt 8 0000 0000 m21/5 02574 00 00000 nOOO0 NOP

KR U000 000 1 n2176 0.575 00 00000 nooon NOP

RMI 0 0000 0000 421/7 01576    00 00000 10000 NOP

RAR , 0000 0000 42200 03577 00 00000 00000 NUP

RWRR n                 Ouuv U000 -,=201 09600 00 00000 30000
. iop

RIMX 4 0000 0000                                      42202 03601 00 00000 nOOOO NOp i

RI        n 0000 0000                                -       12203 03602 00 00000 nOO00 NOP

RYE n ouuO uono 02204 0,603 00 00000 90000 NOr

SSs 3 , 0000 0716 82205 03604 00 00000 00000 NOP

SAM 1 0000 COOO 12206 03605 07 00000 nOOOO NOP

IPLSZ 02207 04606 00 00000 00000

IPLS3 82210 03607 On 00000 00000
TEMp 0 0000 0000 82211 03610 On 00000 00000 NUP

TEST/ n ouuO ur)0() ,·2212 0-,611 00 00000 A0000 r:Or

9.   TEMP 1 1 0000 0700 82213 00612 On 00000 40000 NOP   #.-"
1 TEMP 2 0 0000 0000 A2214 03613 00 00000 00000 NOP V
r TUSHt n             F  I Ul-' u'no -2215 0.614 GO 03535 00000 Mop 1.

01 i TIJCN 4 0000 Cono 42216 00615 00 00000 80000   NOP

6     -        TWOIA n 0000 0000 n2217 03616 00 00000 80000 NOP         "·.
4                                                                          .  -,2220 03617 00 00000 nOOO9 N,_'PVl O 0000 0000

CD      ·; VODKA n 0000 0000                                      02221 05620 00 00000 40000   NOP   i
VLADO 0 0000 0000 12222 03621 00 00000 80000 NOP

Vvvl B    uciu*Ouvuumi                                    .2213 0.:22 00 10000 00000
42224 03623 DO 00000 noloo Nop

WEEI 0 0000 0000
V0 42225 03624 DO 00000 n0000

-224, 06625 01 00001 00000Ul             1
U2              2                -.

n2227 03626 00 00002 no000
U3              3                                                         82220 02627 00 00003 40000

U4             4 12231 03630 00 00004 00000

US              5                                                         42212 01631 On 00005 80000

Ue             6                                                      122A3 03632 00 00006 000QO
n2234 0,633 00 00007 ROOODUt            f

U8             8 42235 03634 00 00010 40000
U9 9 02236 09635 60 00011 nooon

12227 0-630 00 00012 M0000Ulo lu

Ull            11                                                     n2240 Oh637 00 00013 00000

U 12             12 A2241 04640 00 00014 80000

Ul)             13                                                        72242 07641 00 00015 nOOOO

Ul#             14                                                        02243 01642 On 00016 10000

U 15            15                                                     12244 OA643 00 00017 80000

Vl 1                                       12245 0,644 00 000JO 10001

92                         2                                          42246 03645 00 00000 80002

V3                         3 82247 00646 00 00000 00003

V4                      4        '                            12:20 026'17 00 00000 0000.
VS                                                               5 n2251 03650 00 00000 nooos

V6                        6 r,2232 09651 on 00000 nooos

V7                         7 42243 (3652 07 00"00 40007

VS                         8                                          82214 03653 00 00000 n0010

V9                         9 02255 03654 07 00000 80011
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V 10 10 72336 03605 00   OonOO   00012
Vll                        11                                         02207 00656 00 00(100 00013
V 12                          12                                           82200 03657 01 00000 00014
Vil                   10                                 122'.'1 0,660 0- OonOO 80015
Vlu                        14                                         42202 03661 00 00000 00016
V 15                         15                                           12203 03662 00 00000 00017
Uivl 1                   1 12:A,1 036.63 00 00001 00001p2V2           2           2                                          12205 05664 00 00002 00002
U3V 3           3           3                                          02206 03665 00 00003 00003
UaV4           4           4                                          922+'7 Ov666 CO 00'>04 00009USVS         5         5                             I       42270 03667 07 00005 nooos
U#VZ                            4                            2                                                                                                          422 / 1 09670 00 00004 00002''

922 '2 03,.71 01 00006 00003uov3           6           3
U2Vt           2 1 922/3 03672 00 00002 n0001
UJV2           1           j 422/4 0>673 00 00001 00002

"2275 0367'4 00 00001 000Of'UAV) i                       3                 '

XHALL O 0000 0000 022/6 01675 00 00000 nOOOO NOP
ZHALL 0 0000 0000 122/7 03676 00 00000.*0000 NOP
AAA 0 0000 0000 12300 03677 00 00000 00000 Al<'P   . .*3
BBB 4 0000 0000 82301 02700 on 00000 nooon NOP ...
Ccc O 0000 0000 12302 03701 00 00000 OOOOO NOP
u i x r                     ' ' COGO 0000 12303 01702 Or 00000 M0O00 blop      I

DIFFl 1 0000 oroo 02304 04703 05 00000 00000 NOP
DIFF2 8 0000 00AO 72305 03704 00 00000 80000 pop
DIFF3 „ 0000 0000 02396 05705 00 00000 &0000  A,op
DIFF4 1 0000 GORO 123U7 03706 00 00000 00000 NOP
DIFFS 4 0000 999?                '                  42310 09707 00 00000 nOOOO NOP
11tbl A 0000 W':,U ,12311 03710 00 00000 n0000 Nor
TEMPS & 0000 0000 02312 03711 on 00000 00000 NOPcn QUAIL n 0000 COMO 02313 09712 00 00000 nooon NOP6 BUMM 6 0000 0060 -2314 03713 _or 00000 nooon MOP

t* BUMPP 8 0000 0000 02315 03714 00 00000 40000 NOP0 BUMPE n 0000 0000                                        12316 02715 00 00000 nOOOO NOP
'COAZZ    0   cl        Cl                                  12317 0.716 00 0376( n3768  1(,P
CONIE 1 0000 Oono 52320 09717 00 00000 nOO0O

- NOP
JJ 0 0000 coon 02321 00720 00 00000 r,0000 NOP
UJVJ 0 0000 0000 -23/2 02721 00 On. 000 AOOQO NE,p h

I I         4 0000 0000 02323 03722 00 00000 00000 NOP
JAZZ O 0000 GBOO                                        02324 03723 00 00000 &0000 .op   .'
CCI'IT , 0000 COOZ 023/5 0372,1 00 00('00 IOOOn Wip
13CN n 0000 0000                                        12326 01725 01 00000 noOOO NOP
INV8P 9 0000 0000 423L7 03726    On 00000 80000 Nop

KIC:lr 0 0000 0000 · 42,JO 0.;727 ort Oinno noonn NOM
CSET A     0000       Cl                                         n 2301 09730 00 00000 03760 NUP

r JOE 8 0000 0000 92332 02731 00 00000 80000 NOp

  GEE , 0000 ocrn 803,1 01,7.52 00 00nno Aooon NOP
WHTZ 4 0000 Or00 12354 03733 00 00000 "0000 NOP
APE 1 0000 Onno · 02325 02734 00 00000 n0000 NOP
I COUN 1 0000 COCO "2336 037'5 00 Oor,00 8000n Nop

NLK X O 0000 0000 82337 09736 On 00000 00000 NOP
NLHZ 8 0000 0000 82340 03737 00 00000 00000 NOP
Uuul O r03O00009O00 82341 01,740    OA 10000 4000n
NXL3

r,2343 01742 00 00164 00000
12342 01741 00 00000 00000

ZPBKI LPLKI
ZSFKI LSFKI n)36*a 0-5743 On   no 1 67   nonon

n2345 03744 00 00131 n000OZENGY LENGY
02346 03745 00 00200 00000ZPHKI LPHKI

Zoe:.. * Lo:l-y 72r47  0 ·,74A an nci,75 nonno
ZISOP LTSOP n2320 03747 00 00126 000091
DRUM 1     A 0000 1100 12301 0,750 00 00000 80000 NOP

.'. '                · 4.:949-. A:4.
M.:
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CuREl 0 0000 1100  23'2 03751 00 00"00 IOOOn  1(,P

NLK A 0000 0000 42333 03752 00 00000 A0000 NOR
NLK 1 , 0000 0000 02354 00753 00 00000 00000 NOP
NLK 2 , oul./0 Ul.'0() .9- J 03754 00 00000 nOOOD

 ,OP                                                 ..1
-....

NLK 3 8 0000 0000 72336 01755 On 00000 00000 NOP
KAKEK 7 0000 0000 12307 03756 00 00000 10000 NOP
TII11  · 5 eU<,0 imu                                                 - 12300 0,757 on 00000 n0O0O Mop
Cl        1 0000 0000 12301 04760 00 00000 00000 NOP
C2 A . 0000 orio 12362 03761 00 00000 80000 NOP
65        n cuuv U Ur,O 12363 06762 on 00000 00000 .np

E         0 0000 0000 62364 03763 00 00000 n0000 NOP
El        O 0000 Cono 42304 03763 00 00000 00000 Nop
22 n u000 Uuor: 12355'0.764 00 00000 00000   NOP.
E3 0 0000 0000 42306 03765 00 00000 ,0000 NOP
DENOM 8 0000 Cono 12307 03766 00 00000 *0000 NOP
516       n UOOO UUO'.1 ..,23 (0 0./757 00 00000 00000 Nor

SIGl n 0000 0000 023/1 03710 00 00000 M0000 ' NOP
SIG2 0 0000 0000 423/2 09771 00 00000 nooon Nop
b:63 , OUUO ·U()no . 12373 0.77=    on 00000. 00000 1,11'P

SIG4 4 0000 Cono 623/4 03773 00 00000 00000 NOp
JJJ & 0000 OnAO 42375 02774 00 00000 A0O00 NOP
DEN n UWN. UCint.i I 12376 03775 00 00000 00009 r: Op .

VARBL LOKI LDKT 023/7 61776 00 00211 00211
Vt         91                                         124UO 03777 00 03644.03602
VU VV 12401 04000 00 03624 0362,9
LTKI LTKT 02402 04001 00 00214 00214
Vt          RI                                           92403 0:002 00 03644 03602
VU VO • 12494 04003 00 03 24 03624

cn LTKIJ LTKIJ 02405 04004 00 00217 00217

6
Vt          HELL 02406.0:005 00 03644 03536
VO VO 02407 0.006 00 03624 03624

»6 LFKI LFKT 82410 04007 00 00/22 00222
Vt          RI                                         02Ult 04010 00 03644 03602
2 /, VO 12412 0..011 OC 03624 036211 i
LXKI LXKT n 2013 04012 00 00225 00225
Vl          RI                                         02414 04013 00'03644 03602
VO VO 12415 0-014 00 03 524 03624.
LEIN LEIN 02416 04015 00 04076 04076
Vlo          I                                            720:7 0:016 00'03655 00012
v<.1           VO                                          · 1211.£0 04017 00 03624 03629
LXEI LXET 92441 04020 00 04101 04101
Vt HELLZ 02422 04021 00 03644 03540
VO VO 120,3 04022 00 03624 0362:
LAKBK LAMRK 120£4 04023 00 00134 00134
Vt HELLB 02425 04024 00 03644 03541·
VO VO ,

72'1/6 0.025 of' 030•711 r'36211

LFISS LFISS 12427 04026 00 04104 0410U
Vt HELLi n2420 04027 no OJe44 03537
VO VC , -2,1 '1 0';040 00  03A24  03624
LNUI LNUT 42422 04031 00 04107 04107
Vt HELLl 02u23 04032 00 03644 03537
VG VO A24'4 0.,0 43 00 03 •24 A-TA211.

LSCAT LSCAT
. 02425.04034 00 04112 04112

Vt          HELL9 12456 04035 00 03644 83542
VO VO .21,37  0...A,A 0000 0.9#'24 n30.24

LTOTL LTOTL 82440 04037 00 04115 n4115
Vt          HELLl 42441 04040 ' 00 03644 03537
VO VO

, $,a42 0..041 On 0,6,#1 n-';A'u

LTRAN LTRAN n2443 0:042 00 04120 04120
Vl HELLl n2444 04043 00 03644 03537

1 .                 ..,



TABLE V-2F

(page 23)

'r·i  .

Vo          VO                                          n2445 04044    00 0,A,4 n38,a    f
LMKI LMKT 42446 04045 00  00230  80230     4 1
V 1           01                                            02447 04046 00 03644 0360P  9
VO VO '                                                  .12'190 0(.047 00 03 24 0362&1 4 r
LINDI LINnI 02471 04050 00 04123 04123
Vt V4 12422 04051 00   03644   03647     , A.

VO VO 12453 0·,052 00 03 •211 4/62,1 **t
LSFKI LSFKI 02424 04053 00 00167 00167
S            I                                             12425 04054    00 00015 00012

3, VO VO 12476 0405: 00 03-14 0362'1   . . 1
12427 04056 00 00131 00131LENGY LENGY

E Vt Ipl.53
02400 04057 00 03644 03607

40 VO n 2401 04050 00 03K24 03624-
LBRMX LBRMX 42462 0:061 00 00175 00175
8          9                                      r,2u03 04062 00 00013 00014
vu           VO                                           12464 0..063 00 03824 03641
LPBKI LPBKI n2u 05 04064 00 00164 00164
I           R                                          42406 04065 00 00012 00014
VO VO 124-7 04066 00 03624 03624
LPHKI LPHKI 524(0 04067 00 00200 00200
R           IPL52 724/1 04070 00 00014 03606
VO VO 12472 04071 00 03*24 0362U f
LISOP LISOP 42473 04072 00 00126 00126
Vt          8                                          02474 04073 00 03644 00013
VU „VO - 124 /5 04074 00 03624 03624

8 3777/7777777 024/6 0:075 37 77777 77777
LEIN FILL FILL 02477 04076 00 30000 30000

FILL FILL 32590 04077 00 30000 30000
9                 V 10       1                                   02501 04100 00 05655 00012
A LXEI FILL FILL

02503 04102 00 30000 30000
02502 0:101 00 30000 30000

M, FI6L FILL
N                                                          V 1                             HEL L 2 n25v4 04103    00 03644 83540

LFISS FILL FILL
n2596 04101 Or 30000 =0009
02505 04104 00 30000 30000

FILL FILL
02507 04106 00 03644 03537Vt          HELLi

LNUI FILL FILL 42510 04107 00 30000 300On
FILL FILL

02512 04111 00 03644 03537 :
02511 0'.110 00 30000 30000

i
Vt          HELLt

LSCAT FILL FILL
1251,1 0.113 00 39000 .0000
02513 04112 00 30000 30000

FILL FILL
02515 0:114 00 03644 03542Vl HELL9

LTOTL FILL FILL 12516 04115.   00 30000 30000
FILL FILL

92520 04117 00 03644 03537
02517 04116 00 30"00 1000A

Vl HELLt
LTRAN FILL FILL

8242? O-121 08 ronno fnonn
02521 04120 00 30000 30000

FILL rILL
Vl          HELLl 02523 04122 00 03644 03537

LINDI FILL FILL
 2525 04124 08 30('00 ,0004
n25L4 04*123 00 30000 30000 :

FILL MILL
12526 04125 00 03644 03647

.49               V 1                          Vu
LLAST LAST 42567 04126 00 00000 04127

LAST X93 DrlM 06 &1.-DA 0.127 27 u 7470 An- 11

SPTL 1CB 1

IDEN 02521 00010 00 00000 r'0000

N n P 4 3 2     C#:10 11 An AO(,00 rinnon
025'3 00012 00 00000 00000

I

8                                                                      12554 00013 00 00000 80000
(Con 0000 :)RAA 8,429 n...nlu nd Ar>non nonnn

S 0000 0000 0007 72526 00015 00 00000 00000
y                                                                      02517 0#016 00 00000 nOOOO

-
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GOOO 0000 0008 n2540 06017 00 00000 00000

INFi 0000 0000 0009 42541 04020 00 00000 nOOOO
INF2 0000 0000 0010 82542 00021 00 00000 n0000

INF 3 OUUO U,00 0011 -·25'13 00022 -  On 00000 30000
I,V=4 0000 0000 0012 12544 09023 00 00000 00000
INF5 0000 Oono 0013 42545 00024 08 00000 40000
1.N-6 0000 0000 6014 72546 06025 00 00000 no000

.IN=7 0000 onno· 0015 82547 00026 00 00000 40000

INF8 0000 CORO                                   0016 82550 04027 00 00000 00000

INF9 L'Ul.,v 000(1 0017 32521 0.030 On 00000 10000

INF10 0000 0000 0018 82522 00031 00 00000 00000

INFll 0000 ConT, 0019 82503 00032 OR 00000 r'0000

INF 12 . ouuo w'00         '                         0020 n2514 00035 00 00000 nooon
0000 0000 0021 12505 00034 on 00000 noooO

RHO 0000 0000 0022 82576 00035 00 00000 40000

VARI                            FA-LHANG= CO'vii·kaH,wa ,',2517 Ovolo UO 00000 n0000

KKK FX-REGION INDEA n2500 OQ037 00 00000 40000

NOM 'Fx..rsOTOPE TNOEX 02561 00040 07 00000 nOOOO
Ouou UOOO 0023 'r,2562 Ov041 00 00000 00000

PS/_180 F     3.12         13 FISSIONS.KW+SEL 82503 00042 25 57060 12073

YSIBX         F 3 -3 XE 135 ATOMS-FISSION 02504 00043 17 06111 56457

YmBI F 5.6 -2 1135 ATOMS-,IbbluN .25:5 Ovu44 17 47120 01014

YSUBP F 1.4 52 PR 149 ATOMS-FISSION 02506 00045 17 27126 01014

LAMxE    F 2.1 -5          PROH-SEC DECAY KE 135 02567 00046 16 15u02 44501

LAMI F 2.9 -3 PROU-SEC DECAY 1105 727<1  uvuz• ' 16 17464 24065

LAMPR F 4.1 -6 PROM-SEC DECAY PR 149 025/1 00050 15 74231 12733
425/2 00051 00 00()00 0000(1

RZERO F U     bIRST Mt•'M rULNT 923/3 Ov052 UO 00000 00000

TIME     F                               0     CURRFNT TIME n2574 00053 00 00000 00000

crl               E P S T L F •00001 .00001CONV CRIT REAC 02575 0.054 16 05174 26542

6 EP52 F .00071 •OOOU 1   CONV  'LE I 1 PUx'ER 02876 000:5 16 03174 26542

M    EP 53 F •00001 •Oon01 CONV CRIT KZERO 12577 00056 16 05174 26542

CO          EP 54 F··   .00001                  000001 02600 00057 lA 05174 26542

KO : 1.0 100 ul.silitu REACT :Vt I T ,)2601 0.060 20 14000 90000 :

OMEGA F DIFF• ACCEL. FACTOR 02602 09061 07 00000 nOOOn

DZOK     F · 1.0 DZ-OK FIRST GUESS n26u 3 00062 2  14000 ('10000

COLIW Ul)rio 0036 02604.00063 00 00000 nOOO9

QQ       F                               POWER OENSITY KW.-Cb,3 42505 Ou064 On 00000 80000

DELTS F TIME SINCE SHUTUOWN SEC 02606 00065 04 00000 nooon

DTMAX    F                         -                                     026
07 0.06u DC, 00000 nOOJO

12610 0:067 00 00000 .0000

TAPEl    8 1 PROGRAM TAPE 72611 000/0 00 00000 00001

- TADEZ    3.    2                        BAJIC LI4RAP/ TAPE .12(,12 00071 00 00000 n0002

TAPE3    8 3 MICRO GPnUP TAPt NEW 42613 00072 00.00000 00003

TAPEU S 4 NUCLEAR CONSTANT TAPE 42614 00073 00 00000 nO0O4

TAPEb   d 5 AlLRO .Awy TATL OLD ,526:5 0.074 07 00000 00005

TAPE 6    8 6 RAW'-OATA TAPE 82616 00075 00 00000 n0OO6

TAPE7    8 7 INFERMEDTATE TAFE 12617 Ov076 on 00000 00007

TAPEB d 10 UU 1 .U I 1 Apt ,2620 OV077 00 00000 r,0010

TAPE9 8 11 OUND TAPE        ·        126Zl Outoo 00  00000  00011

tAPE 10   6     12                       OMM SERVICE LIoMARY 42622 00101 00 00000 80012

OVOO 00'.'U 0045 -,2023.0.102 03 00000 )0000

DIAl 0000 0000 0046 12.24 00103 07 00000 nooon

DIA, 0000 COOO 0047 126£5 00104 00 00000 "0000

0145 0000 0000 0048 12626 .C.105     On 00000 -0000

DIAti 0000 0000 0049 42627 Ov 106 on 00000 Booon

DIAS 0000 0000 0050 n2610 00107 00 00000 A000O

0.'.0 0000 0000 0051 -2t't ev110 00 Oonoo 70000

·D.A 7 0000 0000 0052 126b2 00111 00 00000 n000O

OIA8 0000 0000 0053 82623 00112 00 00')00 1'10000

I.-
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DIAg 0000 OR00 OnAU 82*j4 00113 OR OOnoo Anoon
OIA10 0000 0000 0055 12625 00114 00 00000 00000
DIAll 0000 CROO 0056 82626 00115 00 00000 40000
DIA12 0000 0000 0057  926 '7 06116 00 00000 .0000
DIA13 0000 0000 v058  82640 00117 00 00000 80000
DIA14 0000 0000 0059 n2641 00120 00 00000 00000
DIA15 0000 0000 0060 02542 00121 00 00000 80000
DIA16 0000 0000 0061 n2643 00122 00 00000 40000
DIA17 0000 0000 0062 82644 00123 00 00000 00000
DIA18 0000 0000 0063 -2*65 0012,1 0. 00"00 .0004

02646 00125 00 00000 00000
LISOP RSRV  3            3                                            82647 00126
LENGY R ,RV  3           3                                          926'2 Out31
LAKBK RSRV  3            3                                            02605 00134
LROIF R<RV 3 3 02600 00137
LY 1 5 Rhav 3         3                                   92663 00142
LREGN RSRV  3           3                                          02606 00145
LaSUO RSRV  3           3                                          826/1 00150
LBbuN RSRV  3            3                                            126/4 00153 -
LPHI RSRV  3           3                                            026/7 00156
LCAPP RSRV  3           3                                          027U2 00161
LfbKI RhRv  3           3 12705 Oj164
LSFKI RSRV  3           3                                            12710 Ov 167
LMESH ReRV  3           3                                          02713 Out/2
LBRMA R,RV  3           3                                            02716.Ou 175
LPHKI RSRV  3           3                                          02721 00200
LNSMT RfRV  3           3                                          02724 00203
LWALT Rbav  3           3 82727' 06206

01 LCAPO ReRV  3           3                                          12712 00211
2 LCAPT RSRV  3           3                                          02725 00214

M        LLY 1 I RARV  3         3                                    027460 00=17
LCAPF RSRV  3           3                                          42743 00222
LXKI RSRV  3          3                                      42746 00225
LMFAI R,RV  3           3                                      '·     127'1 00230
LPOIF RSRV  3           3                                          82724 00233
LKPXE RSRV 3 3                                          12737 00236
LLKIA R€14  3         3                                    92762 00241
LLKIB RSRV  3           3                                          82705 00244
LNFKI RARV  3           3                                            427/0 00247
LNLP :COV  3         3                                    I27/3 04242
LNSKI RSRV  3            3                                            827/6 00255
LNOKI RSRV  3           3                                          03001 00260
LAFP RSAV 3  .3 030(14 00263
LNCKI ReRV  3            3                                            03007 00266
LNRKI RSRV  3            3                                   '        03012 00271
LNPKI Rflv  3            3                                            13015 00274
LNKE RSRV  3           3                                          03020 00277
LNKL RcRV  3            3                                            03023 00302
LS/UF RreV  3         3                                    A,02& 00305
CRCol 3 03021 00310 00 00000 00000
Z3 RSRV  3           3                                          030i2 00311
.- 5397  3 3 Aines 0-13144.6.

Zl RSRV  3            3                                    ·       43040 00317
Z 03043 00322 00 00000 00000
DCLTA r CUR„FNT -Z-OW r,In4U 09.,123 OR Mic)00 Annon
MU CURRENT REACTIVITY 03045 00324 00 00000 80000
BLOCK    B 83046 00325 00 00000 r,0000

NOCI 23 wivr ANg/# mmi ,mmT 43r47 naTZA nn nouon rinnon

MN001 B CONTROL WORD DIFF• MON• 43030 00327 00 00000 00000
MN002 3 CONTROL WORD AUJ. MON. 83031 00330 On 00000 nOOOO

.
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SUSR RSRV  9           9           SLJOROUTIN[ COULVALENCTS 930,2 Coy'l
MLMt R<RV  4            4           MONTTOR ALARMS 83003 00342
DRUM    8 FIRST TEMP DRUM STORAGE 43007 00346 00 00000 00000
I'liMit d FI.:ST TCAP CORC. STORAGE -,30 (0 003'17 00 00000 nooon
ISO XE+SM ISOTOPE NUMBER 430/1 00350 00 00000 00000
MA=Kl CONTROL wORO XE+SM CONCH 430/2 00351 00 00000 A0000

130/3 00352 00 00000 .0000MAKEd
K)                                                                    n 30/4 00353 00 00000 00000
STAGAT 43075 00354  - 00 00000 MOOOn
11\Il)tAb                                                        130/7 00356 00 00000 00000

13(/6 Ov355 00 00000 .000.
DTWICE
ADMCFF RSRV  3           3                                            43100 00357
ibluP                        -                                            13103 0U362 no 00000 ROOOn
DELTAT
LOKI EOLS LCAPU

43104 Ov363 00 00000 nOOOO

i L/#I t'JL 5 LLAPT
., LTKIJ EOLS LCPTI

F
LFKI ElLS LCAPF                      5

LMKI tnLb LMFKI
6

BK EDLS SUBR+3
BKZ EaLS SUBR+5
AKilt (745 SUDA.b
WR2 EDLS SUBR+8
ALLOK ElLS SUBR
ALLL b.'JLS     sUBA +2

EN.3                                                                                00000
00000
00000

01 -:2                       .             I
ig

<71                                                                                                                                                       '
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NUCLEAR-CONSTANTS CORRECTOR                                                      '

5 .r L 1 14,-·„B b
Xe ·5 DMM 07 00001 01400 27 47470 00312

NCFIX MJ L+3 00002 Olu01 45 00000 81404
.t :.lc 10/03 01402 50 00000 MOOon  f

NCFIXZ M.1
· FILL                                        40004 01403 45 00000 30000

Te Vl TE<77 FOR CORPECTOR ROIITINE 00005 01404 11 03652 n3617
To LLAW                 4                          bt. 1   'JY  CE,At l. 00000 0.403 11   041'42  32009
T.j MINCE TPur 80007 0 1406 42 00347 01411
TO LLAST CO#El

00011 01410 45 00000 81412
00010 01407 11 04142 03757

1 MI Irmr.*1
TpvC To MINCE CORFl 00012 0.411 11 00347 03757

RA (CREI       Vt                   '           '           00013 01412 21 03757 03652
Ta I IPLS-3 00(114 0.413 11 Ov<912 03615
RA IPL53 V3 00015 01414 21 03615 03654
To TPL53 IPL52 00016 0:415 :11 03 ,15 03614
Re IPI-St Vl uvulT 04410 23 u.361: 0 JOS:
MD    I           R                                           80020 O.al7 71 00012 00014
T. A RI 80001 0,420    11 32000 83610
To RI SAM                                         00022 0.421 11 03610 03613
RA ·  RI          Vl 40043 0.422 21 03610 03652
T. I HELL 00044 01423 11 00012 03544
Rf HELL Vl 6,00 5 0/424 23 00544 03662
Me T HELL 80026 01425 71 00012 03544
Ov V2 HELL 00027 01426 73 03653 03544
To HELL HLLLY 9   I h hENT , :  aw#U 0*27. 11 0134. 03350
MO -HELL9 - .v3-           HELL IS- TJ         -                r'0021 01430 71 03450 03654
A r           V 1                           HEL L 9 00002 01431    35 03652 03550
MP HtLL N ·.-,0,)•23 06-32 71 03544 00014
AT Vl HELL 00024 01433 35 03652 03344

91 To HELL JONES .n0015 04£134 it 03544 03554

 
Re JONES       Vl 00096 04435 23 03554 03052
Te t . TEMPt 00007 01436 11 00012 83620

W Me V3 TEMpt                                       10040 01437 71 03654 03620
1= 8 -

i L'.6,1 ·100'81   0 144v         .   1 1·  32000   63621 '       -;

RA TEMpl Vl 80042 01441 21 03620 03652
TO TEMPl HELLI

60044 04443 11 00012 03546
00043 01442 11 03620 03545

Te 1 HtLL 2
Ra HELL2 Vl 00045 04444 21 03546 03652
Me R V4 80046 01445 71 00014 03655

00047 0.446 15 03(·S: 035471 A- Vl MtLLA
R.1 ALL2 ALLOK 40000   0 la47 37 00333 00331

COREl DRUMt 00031 01450 00 03757 03756
VAABL FILL                                        00022 01451 00 04004 30000

SP MARK 1                                                    00053 01452 31 00351 00000
Z. 1 ZSUM CRY                                ·         00034 01453 47 01456 01454

CRY TO VO 21-                                          A0005 0,454 11 03632 03771
M. l L+2 00026 01455 45 00000. 81457

ZSUM To    Vt El 00057 01456 11 03652 03771
Til '11'C LLL49 10000 0.457 15 01520 01'166

00061 0:u60 16 00134 02024TV LAKRK EAKMK
00002 01461 15 00135 02024TU LAKBK+1 EAKRM                                       30063 01462 55 03572 3=017LO v/7,75 "14
00064 01463 31 03547 00017SP HELLB       15

QS A BKAR
00006 01465 21.01'166 03633
80005 0:464 53 32000 02023

Kn L+1 0/
LLL99 T,1 FILL LLL06 BRING IN NXET VECTOR 00067 0.466 15 30000 01474

TV LNXET LLL96
' FROM DRUM                      80070 04467 16 00206 01474

-00/1 0.470 31 0001,1 000175-    8           15
TU A L+2

- 00072 01a71 15 32000 01473
RA L+1 Uuu, n0073 01472 21 01473 03746
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LLL95 KWO L+2 100/4 0.473 75 30000 01'179

LLL96 TD FILL· FILL
00076 01475 al 03771 01477
90075 01474 11 30000 30000

IJ El L+2
50077 01470 .5 00000 n 150,1M. 1 LLBU)

TIJ TTTSM LLL07        ·                               A0100 01477 15 01521 01501
RA LLL97 Ul 00101 0.500 21 01501 03633

LLLV /    r 1-1 tiLL LLLIe ;010: 0.501 15 30000 0147'1

T,/ LNSMr LLL06 not03 01502 16 00203 01474
M. 1 LLL95 00104 01503 45 00000 01473

·'          LLBS J 5. MARI 1 ;0105 01504 31 00351 00000
Z. 1 XESUM CRIT 00106 0.505 47 01506 01515

00107 01506 11 03652 00350XESUM TO Vl ISO
' TV LNALF PA..2 00110 0.507 16.00:06 03000

R..1 NCON2 CLEAR
40112 0.511 11 03653 00350
00111 0:510 37 01524 01525

LL333 Te V2 ISO
TV LNDIT ...... ;0113 0.512 16 00203 n3600
R.1 NCON2 CLEAP 00114 0.513 37 01524 01525
M.1 NCFTY2                                      40115 01514 45 00000 01403

LKII iv LNALT PAr<MZ
00117 0.516 37 01524 01525
00116 0.315 16 00206 03600

RJ NCOM2 CLEAR
MJ NCFTX2 40120 0*517 45 00000 01403

ITTXt LNAt.T 10121 065=0 00 00206 00000      · -

TTTSM LNSMT          ·                                         00122 01521 00 00203 00000

NCON M.J 0000 CLEAR MOld3 0*522 45 00000 01525
M  OUUO Onno 00124 0.523 56 00(100 m0000

NCOM2        M. 1 0000 FILL 00125 0.524 45 00000 30000

CLEAR To S Spl 701t6 01525 11 00015 03576
RA· b  1 Vt 10127 v.52: 21 03576 0:65:

SO TAPE3      12                                    10130 0.527 31 00072 00014
Cn Ar COUMP OUMP99 00151 0.530 35 03252 03253

6
, 10 'BP/4 MAIKZ 80122 0.531 11 00073 00352    1  1

00123 01532 16 03566 02077TV MIK11 MT3

.1
·- TV MIK23 NL2 00134 04533 16 03570 02215

IV ,  lit. ivE A TG 50145 01534 to 03563 02057

CL433 TI 1 PARMl CLUU 00116 04535 15 03577 01536
00117 0.536 31 30000 00000CL44 SO FILL 0000

CLub L..1 IMEL TntML - 01'to 04537 47 01551 015'49
00141 0.540 11 03551 02046THENC TO HELP NEx TA

SO TAPEJ       30 00142 01541 31 00072 00036

1./
f'10143 0.5'12 11 32090 02013

-46+1

To A COM81 00144 01543 11 32000 02016

To A R0898 00145 0:544 11 32000 02027
r To .0 101'*6 0:5'15 11 32000 02032ROCBO

00147 0.546 11 32000 02035To A R0088
To A ROE88 00130 0:547 11 32000 82040

101#1 0.550 11  32"00  4204. 
F                        T•• A 10:.8

00102 0.551 31 00073 00036  'SO TAPE4       30
TS A ITL12 00153 01552 11   32('00  01672

Iw A WHI,8 101 4 0,553 11 32000 01733
00125 01554 11 03632 03527TO VO BUTeT
00106 0:555 11 03632 03623To VO T I JCM

I./ VO ruc . 1 001'7 C.555 11 03A32 03601

Tr, VO NCBMP 80160 0.557 11 03632 03571

M.) 0000 ALKTN 00161 04560 45 00000 01564

TMEZ T„ MIl(22 NL2 00102 01961 16 0,*A7 r,22lf
00103 0:562 16 03564 02057

T'/ MIKE6 NEXIG
00104 01563 u 5 00000 01540

M, 1 0000 THEVC
-0165 015All 15 03750 0156A

AL. IN Tlj :Fowl 1 IAR 1

00166 0;565 21 01566 03633RA HARl        Ul
HARl TII FILL HAOT 00107 06566 15 30000 01574
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TV LYORI MAW, 00170 04967 t O 00164 01574
So    RI           15                         -                80171 01570 31 03610 00017
TII A HARP not/2 01571 15 32000 01573

  Ra HAN2 Uul,3 I.,0173 vbbli 41 vl>73 63746
HAR 2 RoB FILL L+2 SRI.NB IN PBKI not/4 01573 75 60000 81575
HAR 3 TO FILL FILL MATRIX 80175 01574 -  11 30000 30000

TP T IlITI (,0176 04576 11 00012 03765
RA /Il/1 Vi 00177 0:576 21 03765 03654
Sa IZITI 15 40200 04577 31 03765 00017
Ttl A HARn "Itul V. OOU 15 362.,00 01606
Ttj ZENGY HAPS 00202 04601 15 03752 01603
RA HARS Ul                   '                       00203 0:602 21 01603. 03633

HARS· Ttl FILL HAR6 'JOLO# uie,02 &3 /V'.Ov 01607
TV LENGY HA96                               -        80205 0.604 16 00131 01607'
Ra HARU Uuu, 40206 0.605 21 01606 03746

HAR 4 R.9 FILL L+2 BRIN# IN .U.Of uze,VO 73 6w.Ou •,Allu
HAR 6 To FILL FILL ENGY 1.40210 0*607 11 30000 30000

Me S I 00211 01610 71 00015 n0012
' 15 OU212 u.eli 31 32000 00017SM    A

00213 01612 15 32000 81620TI.1 A HAR 15
T" ZSFK I HAR17 00214 0:613 15 03751 01615
RA HARt,       Ul                                          00245 U4644 Ll U4013 03033

HAR 17
-

Tit FILL HAR 16 00216 04615 15 30000 01621
TV LSFKI HAP 16 00217 01616 16 00167 01621

i RA HARl  UUU3 nu..0 0.61/ 21 04.2U u3746
HAR 15 R.8 FILL L+2 BRING IN 40221 0.S2O 75 60000 01622
HAR 16 TO FILL ' FILL

' SFKT 00222 01621 11 30000 30000
Re Irli,       Vl                                          OOLS) wieaz 23 01705 03652   I

; Mo  ' R IIITI 00224 0:623 71 00014 03765

 
50 A 15 00225 06624 31 32000 00017

TU A HARq '10246 01623 15 32000 01633   1
00 Ttl .ZPHKI HARR                                        002Z7 01626 15 03753 01630

RA MAR8 Ul               -                          -A0200 0*627 21 01630 03633

HARB TU FILL MAwle -,0221 0.630 15 30000 0163'·
002D2 01631 16 00200 016)aTV LPHKI HAR10

RA HAR9 UUU, 00223 OJ632 21 01633 03746

HAR9 Rod E-ILL L•d BRING    / 4 10224 0.633 75 60000 01635

HAR 10 TO FILL FILL - PHKT 00225 01634 11 30000 30000
Mo    B R 00226 01635 71 00013 00014

00240 01637 15 32000 01645
10227 04636 31 32000 00017

Ttl A HAR13
TII ZBRMA HAR12                    ·                   00242 01641 21 01642 03633
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TV LTKIJ OGLE 40601 06200 16 00217 02202
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RA DE3 Vl 81605 03204 21.03205 03652

DE 3 Ff FILL FILL 116V6 Oe205 65 30000 30000
IW Q El                                          11607 0.206 11 3100¢ 13771
TI' OE3 DE4 11610 03207 15 03205 03212
TV OE3 OEU 81611 02210 16 03205 03212
R,    DE 4         Vi                                          01612 03211 23 03212 03554

OE 4 FM FILL „FILL 11613 03212 66 30000 30000
Te    0           EJ                                          01614 03213 11 31000 03773
"' 0/4 )ES

-'

11615 01:14 15 03212 0321'
TV DE4 065 01616 03215 16 03212 03217
RA OES Ulvt 01617 03216 21 03217 03671

DES Fq FILL FILL         'i                  71620 03=17 St 30000 30000
F4 0 EJ                                      , 81621'03220 65 31000 03773
Fo     . 9 F 2                                          41622 03221 67 31000 03542
1.1 W E3 nIC·ij 04222 13 31000 n3773
TV OES OE6 01624 03223 16-403217--03226
Tll OES

,
DE6                                         n 1625 03224 15 03217 03226

I. 0/6 Ul                                          nli/6 0322= 23 03226 13631
OE6 FO FILL

,
FILL 01627 03226 67 30000 30000

RJ LN*2 LNX 41610 03227 37 03411 03407
/W W E2 016Jl 0-230 11 31000 03772
RA DELEZ       Vt                                          nl622 09231 21 03176 03652
M.1 0000 DELE2 71633 01232 45 00000 03176

RtwND "1.1 REWI ·REWIND m1634 09233 45 00000 03236
Mf                                                    '         41635 03234 56 00000 80000

. REW2 M.i TAPE 3 01636 02235 45 00000  0000FILL
11627 0,236 31 00072 10011NEWI 5- 1.PE; 14

AT CONRW DUMD 81640 03237 35 03251.03531
Cn                                                                                                                                                         -                                                                                         4 1641 01240 17 00000 n3531
6

Ee DUMO
M..1 REM,                                 016':2 06241 us' 00000 03235

D        WINDE
MJ WINI REWIND nt643 02242 45 00000 83245
Mi 01644 03243 56 00000 80000

WINZ MJ FILL TArE 4 116'15 012'/4 US 00000 30000
WINt Se TAPE4       12                                          41646 03245 31 00073 4001U

AT CONRN DUMe 01647 03246 35 03251 03531
t. OUVW 01650 0.2'17 17 00000 03531
M. 1 WIN 2 41651 03250 45 00000 03244

CONRW 8 020020000000 81652 03251 02 00200 00000
CUUMP -   B
OUMP99 020c,00.vouu 1                                      

                                                    
          1 1 f.93  0  252 02 00064 00001

n 1634 0>253 00 00000 n0O0O
BMINt

11696 03245 00 00noo nOOOn
r,1655 05254 00 00000 00000

LUUt
LEXIT (00£2                                       51637 03256 00 00000 03272
PRMi 41600'03257 00 00000 n00O0
Itsra                       3                                     -     ele"1 03260 00 00"00 wooor
LLAM FILL FILL 41662 05261 00 30000 30000
LDESC FILL FILL. 41603 09262 00 30000 30000
VCO 24 C02;14 -166,1 03263 00 00nOO  -,3311
VCole CO 18 01665 0h264 00 00000 03313   '
VC034 (034 01606 03265 00 00000 03351
VVZ·-- V2                                          116+•7 03266 00  00.00  .T.Q.

VC051 C051 416/0 01267 00 00000 03365
VVU V4 81671 01270 00 00000 03655
1(023 CO23 -te72 05271 Of 00000 1„2,1
CODE 2 MJ 0000 FILL       '                                 81673 Oh272 45 00000 30000
COOER Se CODET       15                                          41674 OA273 31 03272 00017

Tri A. (077 '%1675 02274 15 32nno .-74
C077 TO FILL PRMI 81676 01275 11 30000 03257

TII PRMi Col 81677 03276 15 03257 03303
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I R. COOEZ      Vt                                      11700 01277 22 03372 '13•552
TV VC023 0084 01701 05300 16 03271 n3333
TV VC023 (027 OI702 03301 16 03271 53320r TV VV4 CUL,3 n1703 0,302 16 03270 n3329

Col S. FILL 00#70 Frx 41/W 03303 31 30000 80000
ZJ C0339 CO' 81705 03304 47 03305 83310

CU,59 tJ VM Nt. aL                                                                                                     01706 0,305 43 03553 03373
C02 TV LEXIT (020 SET NC EXT 11707 03306 16 03256 n3332

M I 0000 BURN 11710 01307 45 00000 83311
I (03 TV VCU24 LUZU 617 11 0.310 46 03263 03332

BURN Tti LAKBK Call 41712 03311 15 00134 03317
TV LAKAK (021 (91713 09312 16 00134 03324

LOIB TU LIEP CUE' 01714 01313 15 00126 03320
To 8 BMIN 1 41715 03314 11 00013 03254
Re BMIN1 Vl L B COUNTER 81716 OJ315 23 0.3254 03652p C020 TO Vl LOUE •,8717 09310 11 01652 03255

C021 Se FILL 0000 ISO OF AKe 81720 01317 31 30000 40000
C022 EJ FILL FILL ISO LIST 41711 03320 43 30000 30000

Ra COZZ Ul '11732 0,321 21 03320 03633
Ra COOE Vl                                                                                    41743 02322 21 03255 03652
IJ BMIN 1 (021                                      81744 03323 41 03254 03317- C023 TP COut ,1LL A.=. -,1720 01324 11 03255 30000

C0233 Ra C023 FILL 01746 03325 21 03324 90000
So C023 ts "1727 03326 31 03324 00017

-
Tff A

CU25                                                                             _                                          · ·17)0 0,327 15 32000 83331
T'*-A   ·   . . '.- . Coll ' - - 417'1 02330 15 32000 a3317

C025 Se FILL 0000 41722 03331 31 30000 40000
A (074 tJ .LAbO rtLL ERLT OR LH M1733 04332 43 03536 30001

CO88 MJ 0000 FILL nly;4 03333 45 00000 30000
Cn CO244 TV LDESC C031 8 17'5 01334 16 03262 03336

n17·36 OJ335 16 03261 n3337

       ' C031
To CODE FILL OESC 817>7 03336 11 03255 30000
TV LLA,9 CW)7

C032 To CCOE PILL LA:4 41740 03337 11 03255 30000
< T,1 LUC.>G Cuj,                                        11791 0.340 15 03262 03392

RA CO33 Ul 41742 09341 21 03142 03633
C033 SO FILL cono A ZERO 31743 0.4342 31 30000 nocco

43 Cul,3 Cu# 1 71744 09393 47 03394 03359
C0333 T" C033 C021 1 1745 03344 15 03342 03317

LM (033 A*2t 0,174•6 OA345    55 03342 92029
g                                                                                                                                                                                                                                    1 17.17 013'16 le 34000 43319rv W CUZ,

TV VC034 COM                                       1720 03347 16 03265 n3529
MJ 0000 (018                                                                                                        ' -              41791 QJ35O 45 00000 03313

. LU-S.* TV LOC#C (93,                                      81752 03351 16 03262 03353
RA CO35 Vt                                                                                     11723  01352 21 03353 03652

CO35 TO COOE FILL                                      01724 OJ353 11 03255 30000
I CU41 lu LGEAC CO/L r·1755 C'3'4 15 03212 Om?

Tv LDESC (023                                      41726 03355 16 03262 03324
RA CO21        U2                                          4777 0 356 21 03317 03634
Al coal Ft                                        Ill"00 01357 21 03324 01653
TV VV2 (0233 '91701.0 960 16 03266 03325
TV VCO51 COPU                                    . n1702 03361 16 03267 03332
,V vL/23 C022 017-3 Cj.Se le oln71 n3331
TV Veola (088                                    01704 0„63 16 03264 03333
M. 1 0000 CO 18 81705 02364 45 00000 83313

(091 TII LLAN (021                                                                                                        -11'N, 0$368 15 03361 0311"
Tv LLAM (023 81707 0;366 16 03261 03324
Ra (021 U2 017'/0 QJ367 21 03317 03630
K# CO,3 VA                             .  .._                      -17'1 OJ37O 01 OJ,19 01117
TV LEA,T (024  1772 0,371 16 03256 63332
MJ 0000 (019 817/3 OA372 45 00000 M3313

.
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SPCAL SO PRI11      15                               -177'1 C.,373 31 03 257 1.1001'

TII A 59(44                                       817/5 05374 15 32000 03377
Te Vl CODE 017/6 03375 11 03652 03255

' 1'1 L,301' . SPC.3 117'7 0/376 15    00126   140-
SPC 44 SO FILL 0000 12000 03377 31  30000  40000

SPC45 E.1 FILL SPCU6
1209: 03401 21 03355 03652
42001.03400 43 30000 n 3404

K. CUDE        Vi
RA SPCUS Ul 02003 03402 21 03400 03633
MJ 0000 SPC44 12004 01403 45 00000 03377

HY(40 IV P /1•11 Spr47 12005 03404 16 03257 03'105    N
SPC47 TO COOE FILL

02007 OA406 45 00000 03272
820U6 03405 11 03255 30000

M.1 0000 COOE2
LNx M. 10 L+3 FLOATING PoINT 1 eZO. 10 03407 45 00000 03412

McO L+1 NATURAL LOOARLTHM 2 82011 03410 56 00000 03411

LNX2 M. IO FILL USTNG FIXED POINT 3 02012 03411 45 00000 30000
1 Te W  4 A:.ITHMETIC 11'IS 4 12013 6.412 11 31000 32000

S. i L+2 L+t RO"TINE OCCUPIES 5 82044 02413 46 03415 03414

ZJ L+4 L+1 77 CELLS IPCLUOING 6 82015 01414 47 '03420 03415
3 TIMPORARTES AIJO 7 ,- 2016 0,415 23 31000 31009

SO L+50 20 CONSTANT9 8 02047 03416 31 03500 n0000
M.JO L-7 9 42020 01417 45 00000 83410

L 70 Y L+u.5                              lu 021,21 0,420 22 00011 03475
LA A 35 11 02022 03421 55 32000 10043
To Q L+44 12 42023 03422 11 31000 03476
Ro< T L+2 13 12024 03423 75 20007 03425

TJ L+46 L+2 14 42025 03424 42 03502 03426
TO L+52        0                                        15 02046 03425 1 1   03511   31000

S. L+Dz 10 ·-,20,7 0&42: 31 0351: nooon     ·
01 ST    Q           0                                        17 820jO 05427 36 31000 31000

6 s L+51        15                                       18 02031 02430 32 03513 00017

A Til A L+u 19 02„52 09431 iD 32000 03435
CO TO L+35        A                                        20 02(•33 02432 11 03475 32000

Se L+49           3 21 82024 03433 34 03514 00003
Ar    w L+38 22 12035 03434 35 31000 n3475

TO FILL        9                                        23 "20)6 03435 11 30000 31000

SO O 24 42027 02436 31 31000 40000
5. .L/31 35            '                          u 1=040 03437 32 03'176 000'13

L·r O , L+31 26 02041 03440 92 00000 03477
So L+29 27 02042 02441 31 03476 40000

5 4    w 37 20 nzr,43 0.4'12 lu 31000 10045    6
OV L+28 L+29 29 02044 03443 73 03477 03477
Me    Q           Q                                        30 02045 01444 71 31000 31000
35   A          31                                 31 420U6 03445 311 32000 "0037
Mo A L+40                                     32 82047 03446 71 32000 n 3516

LT i A 33 82030 03447 22 00001 32000
AT L+30 Lr22 3'1 120'1 03'140 35 03417  3'17A

Mo Q L+21 35 02032 03451 71 31000 03476

Lro A 36 82003 03452 22 00000 32000

AT L+22      Q 37 92071 (3453 35 03501 31000

Mo Q L+19 38 02005 03454 71 31000 n 3477

LTO   3           A                                        39 02036 00USS 22 00003 32000

MA L+15 LIZa 90 a2C,7 03446 73 03'175 "3520

To           A                              Q                                                                                                        4 1   82000 02457 11 32000 31000

Z.1 L+1 L.30                                     42 02001 03460 47 03461 03411
43 .7.07 02'161 7„ 19.nno M,519sr    A           L:21

LYO 28          0 44 02063 03462 22 00034 31000

TD L+26        A                                        45 82004 03463 11 03515 32000
46 .5.05 0 w6Ll a, 03421 n,UA 

T.J LIZ- Ltp

SS L+29 47 42006 03465 34 03522 nOOOO

A·r L+29 C+7. 48 02007 Oj466 35 03523 03475

--
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r ·»        0                       A                                                                                 49  420 '0 03'167 11 31000 r2000
S. 1 L+1 L+2                                      50 420/1 03470 46 03471 03472
T.1 L+4 L+4 51 82072 03471 13 03475 03475

T L r] L.3        27 '                                  52 120/3 Cla72 55 03"75 -0033
Ar    0           0                                        53 42074 03473 35 31000 31000
M. 10 L-51  '                                  54 n2075 03474 45 00000 03411
s                      .                                    55 -2076 03475 or 00000 10000
TM FILL FILL 56 420/7 OA476 12 30000 30000
T. FILL FILL 57 421 UO 03477 12 30000 30000
5 4O5O72Ulutol 50 02101 03500 4/ 50720 10101
8     200000000000                                         59 82102 03501 20 00000 n0000
8     213053407440                                         60 42193 03502 21 34534 07440
5 23uiD,/Cild14 61 82104 01503 23 01577 0121'1
8  · 245775532516 62 n2105 03504 24 57755 32516
8 265011714640 63 82106 02505 26 50117 14640
0     30531023(12 12 04 -·:107 03506 30 53162 50:12
9 327211763126 65 42110 09507 32 72117 63126
8 352601433477 66 42111 03510 35 26014 33477
8 1/li7 67 t/2112 06511 00 00000 17777
8 20006 68 02113 03512- 00 00000 20006

L-to 69 n2114 01513 00 00000 83501
' dcA 70 821&5 0;514 00 00000 00201

·8                                                           71 n2146 02515 On 00000 00000
8    063146314632    '                               72 42147 03516 06 31 U63 14632
8 12325252523) 73 •,2120 0,517   12 -,4-,44 .-.L..

-"... .....

8     261344137700 74 421*1 02520 26 13441 37700
8 44 75 n2122 07521 00 00000 00044
8    11 U                                         76 -21-3 0,522 00 00000 10110

CJ1
8 175 77 82144 04523 00 00000 n0175

421£5 03524 00 00000 00000   NOP
tS

BRBMP n OOOU 0000
SM 1 .' UW00 Ullt)U 121£6 0-326 00 00000 ,0000 ..,tp

4. .BELL 4 0000 Cono                                       .2147 07526 00 00000 40000 NOP
A                                                                           0080BUTST 1 COOO 421AO 02527 00 00000 80000 NOP

4 LOUNI O UOOO , ,uu        '                     ·12131 0,530 00 00000 70001  POP

DUMP O 0000 0000 n21A2 01531 00 00000 noooO NOP

DAMN n 0000 ICN•r
„r,P

121j3 09532 00 00000 03553 NOP
1 UUD 0 UWOO AuCK '2134 03533 on 00000 72060

OUD8 4 0000 NEt 12155 02534 00 00000 M2053 NOP

EL80 M. 1 0000 GIN 82136 Gh535 85 00000 02412
p-LAGV 5 ,'I 1,'I,1,,' 02137 03536 37 77777 77777

FO FO 42140 03537 00 00000 nOOOO

Fl - F 1 02141 00540 20 14000 80000

Fi .F     3                                 ·                         021"2 035'11. 20 26000 10000

F2 F 2 n 2143 03542 25 24000 80000

FlUP n Fl Cono 72144 03543 00 03540 00000 NOP

HtLL 1, 0000 0000 72145 035'14 Or 00000 -0000 rl lp

HELLI & 0000 0880 82146 03545 00 00000 8000n NOP

HELL 2 4 0000 0000 82147 03546 GO 00000 40000 NOp

Mc.LLB          u 0000 0600 -21>C 015'17 00 00000 -oc00 .P/,P

HELL9 , 0000 0000 72131 05550 00 00000 40000 NOP

HELP     TV MARY ROF89 82102 01551 16 03557 02045
72143 03552 00 00000 -0000 ..00 I

c hE,,A , 0000 O•.,l-,0  

ICNT 8 0000 0000 m2134 03553 00 00000 80000 NOP

JONES n 0000 0000 121DS 02554 00 00000 40000 NOP

J U UN 0    LSFEI  ·                                                   72126 03555 00 00167 80000 .."P
0000

LOTR 0 0000 0000 42 107 03556 00 00000 nooon NOP

MARY 4 0000 NXLl
82181 025'•O on  oonno  '%? inn '1() P
n 2160 03557 no 00000 02206 NOP

1 Hl KE 6 0000 NCX 12162 03561 00 00000 42060 NOp
MIKEt n   , 0000 MUCK
MIKE3 0 0000 NAL,                                        82103 03562 00 00000 03747 NOP
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MIKES LCAT NCYTA "2104 0250'3 00   00 1 1 1    r, PnuA

MIKE6 A 0000 GIN 42105 03564 01 00000 12412 NOP

MIKE9 4 0000 NXLI n2166 02565 00 00000 42206 NOP
__   . M I:1 1 0 WRITT -;CY RCrLC MIJI 121.7 0-566 00 01735 -210n .1(,P

MIK22 1 0000 NL3 82110 03567 00 00000 82216 NOP

MIK 23 n 0000 NLS n 21/1 03570 00 00000 02225 NOP

NCBMP 0 0000 Oono 12172 03571 00 00.Oc -000. .."P

V77778 8 000000007777 n21/3 01572 00 00000 87777

MTKE9 NXLA66 421/4 03573 00 00000 42210

Ov EM Ta Q Fill- 92175 03574 11 31800 3000"
ORE 4 0000 Conc n 2176 01575 00 00000 10000 NOP

Spl                          ·                                 -2200 01577 00 03A17 93611
82177 03576 no 00000 80000

PAR i-1 1 TCST/ TCST7
PAR42 ISO FILL

42202 03601 00 00000 n0000 NOP
n2201 03600 00 00350 300On

PBCNT 0000 Oorto-    ..   - .--- 122'23 (3602   or 00000 -0000 -  ,Op
Alm.1 , 0000 Onoo

42204 05603 00 00000 00000 A, OP
RR 1 0000 0000

t™. 6 0000 CCOC
RMt 1 0000 0000 42205 03604 00 00000 .0000 NOP

12:vt (3605 or 00000 -00On .10 P

RRMR m 0000 0000 n 2207 02606 00 00000 nOO0O NOP

RIMX 0000 0000 42210 03607 00 00000 "0000 NOP

Ri. , 0000 or·,·,O -2211 0 610 00 00000 10000 MOP 2
RYE 8 0000 0000 42212 03611 00 00000 40000 NOP

5553 0 0000 CR16 42213 03612 00 00000 00000 NOP
12:14 0 613 00 00000 00001  hOP

>AM A 0000 00,-10

IPLS2 42215 05614 00 00000 .0000
42246 03615 00 00000 n0O0OIPLS3 32217 0,610

  i.=.p 11 0000 00(.J 00 00000 00000 Ner '

CJ'l TEST7 0 0000 0000 n2220 02617 00 00000 .0000 NOP

                 TEMP 1 n 0000 Cono n 2221 03620 00 00000 80000 NOP

                  I t.ylvk          u
VOOO 00(lu 32222 06621    00 00000 10000 .'OP .1

92223 03622 00 03543 00000   NOP
TUSHI 8 Flue CCOO

42224 03623 00 00000 00000 NUP
TIJCM n 0000 0000

fc:t5 03634 CO 00000 MOOO.  ,rip -
Twul" „ U000 0000 42226 03625 00 00000 nooon NOP
VI 4 0000 0000
VOOKA 4 0000 (Moo                           ·           82227 03626 00 00000 Mooon NOp

12230 01627 CO 00000 10008 Mnp '1
VLAUU '' 0000 00, „-· 42231' 03630 On 10000 n0000
Vvvi 8 001000000000 02212 02631 00 00000 40000 NOP
WEEI 4 0000 00AO

-22.3 01/32 00 00.00 7000.
VU
Ul             1 82234.03633 00 00001 "10000

02255 01634 00 00002 n0000
U2             2 '•22'6 02635 00 Oon03 $00On
U)             3 (92257 02636 00 00004 R0000
U4            4
US            5                                                  82240 03637 08 00005 nooOn

w2241 03tuc 00 oannk .nonn
U6             6 02242 03641 00 00007 00000
U7             7 42243 03642 00 00010 00000
US             8                                                       '42244 03643 o.  nAn it  Bnnwn
U#,           9 12245 03644 00 00012 nOOOO
U 10             10 42246 03645 00 00013 ,0000
Ull             11                                                       -2241,7 0,#U6 Or   IOn 111    MORAn
ui2 12· 42200 03647 On 00015 r'0000
U 13            13                                                      n22Dl 03650 00 00016 40000
Ula -2252 036cl 00 Oon 17 800On14

bi5            15
1                   -                       n2253 03652 00 00000 40001

Vl n2234 03653 00 00000 00002
V2                         2
Vi                         -3

-77,5 0>44,1   0'1 00"no MortrIT
82236 03655 00 00000 00004

V#                          4                                           42227 03656 00 00000 00005
VS                         5
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V*                     6                                   f·12=00 0,657 or 0oooc 00006
V7                   7                                82261 03660 no 00000 00007
VB                          8                                           42262 03661 00 00000 10010
V9                          9                                           "2263 0,664 .6  00000  70011                  ·,

V 10                     10                                    42204 03663 00 00000 nO012
Vlt                           11                                             12205 07664 00 00000 00013
V 12 ll 42206 0 06: 00 00000 moolu
V 13                         13                                          42207 03666 On 00000 00015
V 14                     14                                    82270 03667 00 00000 00016

''   V 15 13 42/1 0:67u u,-, 00000 ;0017
Ulvl         1         1                                   42272 03671 00 00001 00001
UZVZ           2           2                    '                       122/3 03672 00 00002 00002
U3VJ               3               5    '                                                   ·,2,74 02673 uo 00003 00003
U4V4           4 4 42275 03674 07 00004·00004
USVS          5          5                                     82276 05675 00 00005 00005

"   U4VZ          4          2                                     „2277 04670 UC 00004 00002       -,
U6V 3           6           3                                           42300 03677 00 00006 n0003
UZvt           2 1 02301 02700 00 00002 no001
UlVZ           1           2                                           02302 0.701 00 00001 00002
UlV3           1           3                                           n2303 01702 00 00001 00003
XHALL n 0000 0"00 82304 03703 00 00000 r,0000 NOP
ZHALL n Cuou 000(.1 ,-,23UD 0,704 00 00000 100on r:er    ,1

AAA n 0000 Cono 42306 01705 00 00000 40000 NOP
BBB M (000 (000 42307 03706 00 00000 .0000 NOP

' Ccc n · corju ucirlo ,-,2310 0,707 :3 00000 n0OOO '.or

DIFF n 0000 00&0 r12311 05710 on 00000 t,0000 NOP
OIFFl 8 0000 0000 "2312 03711 00 00000 n0000 NOP
DIFFE n Ful)0 U(10(J -·2313 0.71: 00 00000 10001  rep
DIFF3 0 0000 0000 12314 03713 00 00000 00000 NOp

cn DIFF# A 0000 . 00nO 12315 03714 00 00000 n0000 NOP

6       ul»,3 n Uul)0 UU.C ;2316 0,715 00 00000 nooon ,'OP ..

ITEST & 0000 00MO 42317 03716 00 00000 &0000 A,OP

CD TEMPB n- 6000 0000 42320 03717 00 00000 40000 NOP

QUAIL rl uvu: UAW -2321 0.720 00 00000 40000 .,1, P    1

BUMP 4 0000 0000 42342 03721 00 00<)00 n0000 NOP
BUMPP 0000 0600 42323 01722 00 00000 n0000 NOP
UUMpt          /1 0,WOO 00[.1 l) 12324 03723 02 00000 ,000. .."P

CJAZZ o         C l                        C l                                     ·                                                          62325 03724 00 03766 03766 NOP

CONIE 8 0000 0000 82316 03725 00 00000 40000 A'UP

JJ  -     r. uw.0 001'u 723£7 0-726 60 COOOC -OOCO ...P

UJVJ 4 0000 0000                                "2310 03727 no 00000 nooon NOP
12331 03730 no 00000 00000 NOPII · 8 COOO 0000

JAZ2 n 0000 ORN 123)2 0;731 00 00000 M0000   NOP
CCNT 4 0000 0000                                       123A3 0>732 no 00000 &0000 NOP
I 3CN 8 0000 0080 12334 03733 00 00000 n0O00 NOP

INVUY          '1 l.1000 VO(lu 32335 0--34 01 00000 ,0000 Nor
KIBMP A 0000 0000 82336 05735 00 00000 80000 NOP

CSET 4       0000          Cl                                                           42327 03736 00 00000 83766 NOP
Jut ., 0000 0000 -2340 01737 03 00000 10009 Mop

GEE 8 0000 0000 42341 03740 On 00000 nooon NOP
WHIZ n 0000 0000 42342 03741 00 00000 00000 NOP

4 Art . 0000 0000 .2343 0.7'12 00 00000 40000  •·OP  4
ICOUN M 0000 0000 12344 03743 On 00000 n0000 NOP

NLKX n 0000 0000 82345 03744 00 00000 00000 NOP

NLAZ .    · 0000 0000 123-6 C.7'1 3 08 00000 00000 P·Op

UUU3 8    003000000000                                      42347 03746 08 30000 40000
NXL 3 n2300 03747 On 00000 mooon

·-               ZP B. I LF.KI -23-1 03750 00 00164 00000
ZSFKI LSFKI          ·

_- 42322 03751 00 00167 r'0000

ZENGY LENGY 02353 03752 00 00131 n0000
-
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.ZPHKI LFI IK I

ZBRMX LaRMA                                  ·     
       -23'4 03743 00 00200 .OOOn        *

ZISOP LISOP                               
                    42325 01754 00 00175 00000

12356 03755 00 00126 00000
ONUM 1 0 0000 1100                                -2317 037*t Ob 00000 .000. .."e     ..

COREl O 0000 1100 42360 03757 00 00000 00000 NOp

NLK 4 0000 00,0 02361 03760 00 00000 nooon NUP
NLK 1 0 0000 0000 -23"2 C2761 00 00.00 .0000 Vilp

NLK 2 , 0000 0000 42363 03762 00 00000 .0000 NOp

NLK 3 O 0000 00no 12304 03763 00 00000 &0000 NOP
Ak.<K r,          0000 00,0 -2365 0375,1 00 00000 -0000 .."P

IIIII 0 0000 0000 42306 03765 00 00000 &0000 NUP
Cl        8 0000 0000 42307 03766 00 00000 r,0000 NOP

/2        . 0000 001'llJ n2310 03767 00 00000 .0000 /,Op

C3 n 0000 OrMO n23/1 03770 00 00000 "0000 NOP

El n 0000 0000                             . .- 42372 03771 00 00000 80000 NOP
/2 1 UVUO U,)(, U

· .2373 03772 00 00000 10000 Mnp

E3 M 0000 0000 023 /4  037.73--r-00:-00000-80000.  _   NOP

DENOM   - n 0000 0000 42375 03774    00 00000 00000 Nop-
' SIG , Ouu: . Uono nzo/6 07775 00 00000 r'0009 Mop

SIG1 n 0000 OMMO                                       12377 09776 00 00000 n0000 NOP

SIG2 B 0000 0000 82400 03777 00 00000 nO00O NOP
M, S163 0 uu,00 Ut'(JU 12401 04000 00 00-00 .000. r..P    :

SIGU 8 0000 0000 02u02 04001 00 00000 nooon NOP

JJJ n 0000 0000 n2403 0:002 no 00000 MOOon NOP

0£N       r, UWOO Uuuo 12404 04003 00 00000 M0000 W)P

VARBL LOKT LOK T 02405 04004 00 00211 00211
Vt          RI         ·                                 O2a06 04005 00 03652 03610

-. VU VO -2497 0:005 Go 03 32 03633        0
LTKI LTKY                                        12u10 04007 00 00214 00214

01                        Vt          RI                                          n2411 04010 00 03652 83610

E     .   .

L,K,J LTKTJ 02413 04012 00 00217 00217
VU VO 02412 04011 00 03632 03633

Vt          HELL                                        02414 04013 00 03652 03544
VO 40                          -       12uls 0..014 00 03*32 03633        1
LFK/ LFK T 02446 04015 00 00222 00222
Vt RI 02417 04016 00 03652 83610
VO VO n2420 04017 00 03*32 03633
LXK/ LAKT 02421 04020 00 00225 00225
Vl          Rt 02422 04021 00 03652 03610
V O VO 124v3 04022   cO 03A12 0'632 ·      a
LEIN LETN 02444 04023 00 04112 04112
V 10         1                -                           02425 04024 no 03663 00012
VO VO -24,·'6 0'*025 00 03632 03632
LXET LXEY 024Z7 04026 00 04115 04115
Vl HELL 2 12420 04027 00 03652 03546
VO VO       ·                                       42"' 1 0:,0  0 00 03632 "36,7 -„

LAKBK LAK9K 02uj2 04031 00 00134 00134
Vt HELL8 02423 04032 00 03652 03547
VC VO .21,311 040' 3 00 030'33 0,6,2
LFISS LFISS                                     82425 04034 00 04120 04120
Vl HELLt 024A6 0:035 00 03652 03545
•'C         YO                                    AP,1-,7 011AJA Or' 0,0•37 n 363,
LNUT LNUT                                        42440 040-,37 00 04123 04123
Vl HELLZ /9043 06041 00 03630 n3639

82441 04040 00 03652 03549
VO VO
LSCAT LSCAT 82443 04042 00 04126 04126
Vl HELL9 02444 04043 00 03652 03550
90 VO 82445 04r 4a Ar n3632 83632

LTOTL LTOTL 42446 04045 00 04131 04131
Vt          HELLi 02447 04046 00 03652 03545

1
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VO VO                                                                     a24 DO 04047 00 03632 03.37
LTRAN LTRAN 42411 04050 00 04134 04134
Vl HELL 1                                                                                         82452 0-051 00 03A52 03545
VO ko -2453 C'·05= Cr 03A32 -3631
LMKI LMKT 42424 04053 00 00230 n0230
Vt          RI                                          42425 04054 00 03652 n3610
VO VO 12456 04055 00 03*32 *1363'
LINOI LINDI 12427 04056 00 04137 04137
vl V4 .2400 04057 00 03652 03659
VU VO -2'1'·1 0"O#:.C 00 03'•12 0363'

 2402 0:061 00 00167 00167LSFKI LSFKT
5           I   -'                       -2463 04062 00 00015 00012
VO VO -2'lk,1 0'.063 00 03 ' 2 w3632
CENGY LENGY.

42466 04A65 00 03e52 03619
02465 04064 00 00131 00131

Vl IPLe.3
.2467 6'-066 OC 03-32 03633VU 40

LeRMX LBRMX  -  --·  -              ·                                                               424 /0 04067 00 00175 00175
BR 424/1 04070 00 00013 M0014
VO VO 124'2 0'4071 00 03632 "3631
LPBKI LPBKI                                   42473 04072 00 00164 00164
I           R                                           02474 04073 00 00012 n0014
V. VO -

12475 0.074 00 03632 03632
02476 04075 00 00200 00200LPHKI LPHMI

R           IPLS2 82477 04076 00 00014 n 3614
vu          VO          ·                                32500 04077 00 03632 03632
LISOP LISOP n2501 04100 00 001240012#

vo                                          92503 0.102    00 03532 03632

42502 04101 00 03652 ho013

VARBX LNXET 42504 04103 00 00206 00206LNXEr
crl                    Vt R 12505 04104 00 03652 00014

6                    u         v                                     izsvt Culos 00 03632 03632
LNSMT LNSMT 02507 04106 00 00203 00203

92511 04110 no 03431 03633
Vt          9                                           82510 0-107 00 03652 00014
VO          VC

8 377777777777 82512 0:111 37 77777 77777
LELN -· FILL FILL

42514 oil13 on  39:00. 1000.0. .

r•,2513 06*112 00 30000 30008
FILL FILL
VIO         I                                           82515 04114 00 04&63 00913

LXEI FILL FiLL 82516 04115 00 30000 3QOQ0
riLL FILL 12517 0'·.Lli--4430.0.00.30000
Vl HELL 2 82520 04117 03 02652 03546

LFISS FILL FILL 82521 0&.12-0 00 30000 30000
FILL FILL

n2563 04122 00 03652 03545
'32522 U..121 00 30000 30000

vl HELLi
LNLI 1 FILL FILL 82524 04123 00 30000 30000

FILL FILL -25'5 C'·121 0- .0000 .:000
Vt HELLt 825L6 04,125 00 03652 03545

LSCAT FILL FILL
92550 0.127 00 30000 3OCCC
42527 04126 00 30000 30000

FILL FILL
Vt HELL9 n2551 04•130   00 03652 03550

LTOTL
- FILL FILL

ils- 3 C4131 OC 30000 30000 .
82522 04131 00 30000 30000

,ILL FILL
Vl HELL 1                                     42524 04133 00 03652 03545

LTRAN . FILL . PILL
-2516 (4135 00 30000 30000
02525 04134 On 30000 30000

FILL FILL
42537 04136 00 03652 03545Vl HELLl
82540 04137 00 30000 30000LINDI FILL FILL                      '

FILL FILL                    ---          42542 09141 00 O3A52 03655
125al 0'.140 00 30"00 300On

Vt          V4
LLAST LAST n 2543 0.142 00 00000 n4143
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LAST X,3 OMM  07 -

8'54U 0.143 27 u7u7n no,1,
SETL 108/

IDEN n2545 Ouolo 07 00000 nooon
N                              ' -256.6 00011 00 Oun0O .000.
I 82547 00012 00 00000 40000  1
8                                                                       82530 00013 00 00000 00000
R 0009 oono 0006 -2551 00014 0/ OOnoo '90001' t
S 0000 0000 0007 42532 Ovo15 00 00000 80000
Y                                                                       82523 00016    00 00000 40000

0000 0060 0008 w25"I 0.-·017 00 00.00 .000.
INFl 0000 0000                                  0009 42515 00020 or 00000 40000
INF2 0000 Oono 0010 42556 Ou021 00 00000 ROOOn
INFJ (000 oron 0011 -25'7 (0012 0. 00.00 .000.
IN/4 0000 Cono 0012 425to 00023 09 00000 nooon
INF5 0000 0000 0013 42501 00024 00 00000 .0000
Ii': 6 0000 0000 0014 -25h2 Ou025 00 00.00 -000.
INF7 0000 0000 0015 42503 00026 00 00000 nOOOO
INFB 0000 0000 0016 42504 06027 no 00000 MOOOO-- - It.REL 0000 0000 0017 -25"5 0.030 no 09000 8000.
INF 10' 0000 0000 0018 82506 00031 or 00000 nooon
INF 11 0000 0000 0019 82507 00032 00 00000 .0000
INF 12 COOO 0000 0020  -35'0 06033 O. 00.00 -000.

0000 Cono 0021 n25/1 00034 00 00000 .0000
RHO 0000 0080 0022 -25/2 OuO35 00 00000 nooon
VARI · rK CiANCe CON,MESH,r B .2573 00076 00 00000 -000.
KKK                                     FX-OEGION INOEA n 25/4 00037 00 00000 $0000
NOM FX-TSOTOPE TNOEX 02575 00040 00 00000 AOO00

COOU 0000 0023 -2576 0 0'11 00 00000 .0000
PSUBO F 3.12        13 FISSIONS-KW+SEQ 72577 00042 25 57060 12073cn

9         YSUBX    F     3 -3 XE 135 ATOMS-FISSION 82600 00043 17 06111 56457
W                         YSUB I             F 5.6 -2 1135 ATOMS-rISSION -2*01 CUO44 17 47126 "10111
4. YSUBP F 1.4 -2, PR 149 ATOMS-FISSION n2602 00045 17 27,126 01014
CD LAMXE    F 2.1 -5 PROa-SEC DECAY KE 135 n2603 04046 16 1*U02 44501

LAIWI 1 F 2.9 -5 PROO-SCC OCCAY I 135 7203'1 0-0'17 16 /7"64 12,065
LAMPR F 4.1 -6 PROA-SEC DECAY 40149 42605 CUO5O 15 74231 12733

82606 Ov051 00 00000 no00O
RZERO F 0     rIRST MESM POINT

 

026117 042042 00 00000 IOOOn
TIME F 0     CORRENT TIME 82610 00053 00 00000 nooOO
EPSTL F •00001 .00001CONV COIT REAC 82511 OUO54 16 05174 2654?
EP62 F .00001 •00101 CONV CRIT PO.:E  AZe,2 000:5 16 05174 'Asu,
EPS3 F .00001 •00001 CONV CRIT KZERO 42613 06056 16 05174 26542
EP54 F .00001 .00001 n 2614 06057 16 05174 26542

'     Ko       F 1.0 1.0   Or:IREO REACTIVITY -2615 000 0    ZA luno.0 nooon
OMEGA F DIFF. ACCEL. FACTOR 82616 00061 00 00000 .0000
OZOK -E 1•0 DZ-OK FTRST GUEST r'2617 00062 20 14000 00000

0000 0000 003 -2*/0 0.0 3 0Or, Oonno noonn
QQ       F                              PowER DENSTTY KW-CM3 .2621 00064 00 00000 n00OO
OELTS F TIME SINCE SHUTDOWN SEC '-2622 00065 08 00000 00000
DTMAX F  2523 CoOAE Or' Oonoo 400on

82624 00067 O, 00000 10000
TAPEl 8 1 PROGNAM TAPE 82645 ov070 00 00000 00001
TADEZ    0 2 9,/STr LIORA-v T.pp 4162A 0..A71 Ari onnnA Annop
TAPE 3    8     3                        MICRO GPOUP TAPE NEW ./'   42627 00072 00 00000 80003
TAPE4 .  8 4 NUCI.EAR CONSTANT TAPE 82610 00073 00 00000 00004
TAr25    0 5 MICOO GPOUP 1' PF OLD n'.,1 000/u n, ocionn nnAns
TADE6    8 6 .Ran OATA TAPE 82622 00075 00 00000 n0005
TAPE7 87 INTERMEDTATE TAPE n26J3 00076 00 00000 A0007
TArzo 0 10 Our-'IT 74PE .PA)11 01'1077 AR Oanon Annin
TAPE9    8     11                       DUMP TAPE a26b5 00100 00 00000 n0011
'TAPE 10   8     12                       OMM SERVICE LIoMARY 42636 00101 00 00000 40012

.-

·.                                                                                                    ._-- ...'It
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0000 0000 0045  12/.*7 06102 00 00000 10000
DIal 0000 00no 0046 42640 00103 00 00000 40000
DI82 0000 0000 OM47 42641 00104 00 00000 nOOOO
Ula, L,000 · 0, 't,U 60'JO 12642 06105 00 00000 10000
OIA4 0000 Onno 0049 42643 06106 00 00000 80000
OIAS oono 00no 0050 42644 00107 00 00000 80000
UIA6 Uul-,0 U,1,1(, 005 1 1264 5 0- 110 00 00000 90000
OIA7 0000 Cono 0052 82646 Ou 111 00 00000 n0000
OIAS 0000 On00 0053 82647 00112 no 00000 n000O
Ulag Uvul Uor,U 0054 -·=6DC Ovill 00  00000  fccot      :
DIA10 0000 0000 0055 82621 00114 00 00000 00000
DIall 0000 Oono 0056 82602 00115 00 00000 n0000
ULAIL Uuuv UU'Jl)  -0057 12653 06116 GO 00000 0000-
DIA13 0000 00no 0058 62604 00117 GO 00000 A0000
DIA 14 0000 · 0000 0059 '12635 00120 00 00000 MOOOn
DIA15 , OUUU Unno                                :000 32056 0.121 00 00000 -.0001
01&16 0000 00AO 0061 n26 D7 0o 122 08 00000 00000
Ot&17 COOO COMO                                  0062 82600 Oet23 00.-00000 n0000
WAle UVUO UUOC) 0063 :12601 00124 GO 00000 n0000

42662 00125 On 00000 n0000
LISOP ReRV  3           3                                           02603 00120
LENGY NSYV 3 3                                           62650 00*31
LAKBK RSRV  3           3 02671 00134
LROIF RSRV  3           3                                           026/4 00137
LPTS Nfrv  3            3                                              02677 00142
LREGN RfRV  3           3                                           82702 00145
LBSUO RSRV  3           3                                           02705 Outso .

-41 LeSUN Rsh(v  3           3 r 2710 00153
LPHI ReRV  3           3                                           42713 00156

cn LCApp RSRV 3 3 82716 00161
LPSKA R TRY  2           3                                           4274 1 Got 64                      '

 
LS,K/ RSRV  3           3                                           82724 00167
LMESH RfRV  3           3                                           02727 00172
LARMA Nflv J 3                                                                                                                                                                                                     -12;22 00175
LPHKI RSRV  3           3                                           A2725 ov200
LNSMT RSRV  3           3                                           12740 00203
LNXLT Nfrv  8            3                                              52743 00206
LCApo RSRV  3           3                                           02746 Ou211
LCAPT ReRV  3           3                                           02721 Ov214

' LLMit NfRv  5           3                                         1275V 09217                     1
LCAPF RSRV  3           3                                           02727 00222
LXKT RSRV  3           3                                           02702 00225
LMXK 1 Rfav  3           3                                          .127-5 06=30
LPOIF ReRV 3 3                                           02770 00233
LKPXE RSRV  3           3                                           02773 00236

c L.LA,A   *O.Rv 3         1                                  127'6 COZ"1
LLKIB ARRV  3           3                                           03001 00244
LNFKI RSRV  3           3                                           03004 OV247
LNLP R,RV  3 3 -3007 06252
LNSKI RfRV  3           3                                           03012 00255
LNOKI RSRV  3           3                                           83015 00260

*' Li,iFP RCRV  3           3                                           -3070 00263
LNCKI ReRV  3          3                                     03023 Ou266
LNRKI ReRV 3 3 03026 00271
LNPKI RCSV  3           3              ·                            137'1 0127'1
LNKE RSRV  3           3                                           03024 Ov277
LNKL ReRV  3           3                                           43057 00302

e LSHUF RTRV  3          3    '                                23(Ue 06305     '            ''
CRCOl B 03045 00310 00 00000 00000
Z3 RSRV  3           3                                           03046 00311
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22 Rllv 3 3 03031 003,4
Zi       Rev  3           3                                           03054 00317
Z 43007 00322 00 00000 00000
DELTA   F               '          CU,trE:JT r,Z-OK. -3r-0 003.3 or 00.00 -000,1
MU                                      CURRENT REACTIViTY 03061 00324 00· 00000 00000
BLOCK B 43002 00325 On 00000 n0000
NOCI a TRI IT ROUTINE -nU COUNT 937#'3 04326 00 00"00 .0000
MN001    8                              CONTROL WORD DIFF• MON. 43004 00327 on 00000 nooon
MN002    8                              CONTROL WORD AUJ. MON. 53005 00330 00 00000 40000

' SUAX R:RV 9         9      ,  OUROJTT, E COULYALC:·,CES 13 r-6 00331
MLMt ReRV  4           4'          MONITOR ALARMS 830/7 00342
DRUM     B                                FIRST TEMP DRUM STORAGE 03103 00346 no 00000 00000

,-M I i, CL-· B FIRST T[MP CORc -TORAGG 1310,1 CL:3'17 00 00000 1000-
I Soj              -                      XE+SM I SOTOPE NUMBER 03105 00350 00 00000 00000
MARKt CONTROL WORD XE+SM CONCR r,3106 00351 00 00000 nO0O0
MAKAL 03107 Ov352 03 00000 -000n

83110 0.353 00 00000 40000K3
STaGAT 83111 00354 00 00000 00000
1NUEAJ                                                                  73112 0.,355 00 00000 nOOO0
OTWICE                                                                  n3113 00356 00 00000 50000
AOMCFF RSRV 3 3        ··                                 83114 00357
15 TBY 13117 00362 00 00000 10000
DELTAT                                                                  A3120 00363 00 00000.a000O
LOKI EDLS LCApO
LlKI t'JLb LLAFT
LTKIJ EdLS-LCPTI' ·-'··-
LFKI EOLS LCAPF
LMKI toLb LMrAI

C,n BK EOLS SUSP+3

6 BK 2 EOLS SUBR+5
BRITt tr)Lj. JUBM-6

01 WR2 EaLS  SUOR+8·H.
ALLOK EaLS SUBR
ALLZ tr Lb SUBA+2

E 10                                                                      "                                                                      00000
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DIFFUSION THEORY

*-. 5.- .2 -" SETL--1. . .-------14009)..9-7 .-- -24 .'  7-'27-4··---ir- -0060 1 · u 1 400 - -- 27- 07470-00403-:1.'r.- 5-7't-:.....Ag DMM 10
,DIFUS    ·  MJ . 0000 DIFI .' . '

.,·3 ..i' ·    r.' ... 0014 00002 01401 45 00000 01404
. :.-..-..K-- -,  MS       '    - 0000 :4   . -  ,-    0000 ·.5  2.67:/ JMLk#.f.jizl.' 4-.-,.   -        00 1 5   00003   01 Li02 56 00000 00000.  ..  · · -
DIF2 MJ 0000 FILL                                   0016 00004 01403 45 00000 30000
DIFI TP N 11                ·                          00005 0 404 11 00011 03557

0024 00006 0 405 21 03557 03420
4.-r..'

...= 7...::  :... '.: .- - .'VI Oo6'  'c·-1 

-'

..  f  ". -   *4: , ; . . .          ..4  4. -   0025   00007.  0  406- r'.-31
00011 00000" 'r·p .-1   5. ,-...rr*-,·../.-:...  --

G:-  1-,-- .::.:.'·.:, ......... .,  ::, :,1 '-- .,3-:Cfl. 1 4 4 Z    : is.' :;  ;    ;7.:;  :% »il, A5  0    00 55  -·I-i. -.-
TH 1 I3 0028 00012 0 411 1 1  OU012 02560
RA    13 V3 0029 00013 0 412 21  03560  0 422

VZ           '                              00014 0 413 71 03553 03421A-t,3.'¥'2'.-;pr&..R: ...-7 - --2NR ' - '  T-:':.1 1--<':=i :-9•: --€7- r-003,'. 000,5 0.4,4-r-„ 32000-0,56,·:. r. 
,· 't  €;A..    .,

..„'...'...'.
I    '' ·      000('t  .. ' ...,-: '..... t. 1-'\.4 :4  6.1 -.  0032 00016 u 415 -- 31.00012 OUUOO, 1 b#.»'.

61;..C :1 ST;  .   , Vt      -t.·'  1'.'.A     -  .,s:..,  ·- .·  .  :,r--.-1-r..,c- -I.1·„22.1.•  .<00"  00017  0  416·  1.236  0.3420  32000 .d: fiI,:G.'SE 
MP   A R 00020 0 417 71 32000 00014
MP    A           I                                           00021 0 420 71 32000 00012

.-, , -...=-/---, Ov - V2 RlIZ 00022 0 421 73 03421 05554
' b    ,-  ' TP   ,      Rr IZ.'C....  r -PLUS  TE, r 'KRO=Al'·3 7 7.7'F E 372     "00023-0' 422 r„·-03554.. Oke4 5-3  2133-'.

NI;11,.. 1, ·Ii.2, S.  .: I..V  86: :st  '-v: . 1 1 j  r:, 2.'113':21:'    i; t;; 1 2 'i j;:*X   1':2: ..
AT    v3 N, 00&40 00026 01425 35 03422 03555
TP    R           Rl                                          00027 01426 1 1  00014  00562

RA„„pltl-- Vt                                          00030 01427 21 03562 0,420

=3't Ll . ,-<    . ,·iC13-- "  - ,          ,    ,.         1  2 "# .   3   IEZ  '. ., . ., . *
T' .MNZ         A                                           00034 01433 11 -03115 32000

01                                       NIAMZJ L+1 00035 01434 47 01435 01451

01            =5=:;31:tey'FT;:=-,  ...'6.): v,6 7·.«3"t':9=.,# 2:6 -24#YAC  ;;     =,; .   2: ':8:==:'te *-""4....4':72·--,·  · Nt."5,/'•21  :  is'   p.- ·, -   -''S, 61-' E.r--1.''h,1.2. 4,¥'9*, ...'1 1 5:tw ' 00040'01437  5 ·  31 -03557 '00Ul7.4-  3. I./ . .
f  ASE SD.df UNI,«£*J.1 147;'.37-42126<'e;6 ·13 =ldflt.'.56::b ,'.0004 01440 3-:T , 32000 03,01  7.Li. 23

AT CON200  · · INVO 00042--01441 35   03 111   '02723

TP INVO INV2 00043 01442 11 02723 02725
-Tp 1NVO REVO 00044 01443 it 02723 05024

*.4145Pi-1;,1*,*l· TiFFZINVO33'3;Egf:'REV2, 4 'SI ;t lf)#At *4·.30*'€Fi'313il(.2.Ch):ge  ?*c#+  100045"el*tilt W t  - 02723 · 0,02*r--7t:3.2r. ':.  .,2. 2%  i.... - ...       . ..... rb 1Yt  ,  , S'i,<'A ':"e«., 5.'le ;d.00046  01445  66.76  03104'02725·"'   ,  .: .. Si  6464400.TO,a.*,2:6:,6  03,06  0 302•j,Q' », "b .'.:
LREV4 REV2 00050 W 447 1 8  03107 03026

MJ 3ITER 00051 01450 45 00000 01452.
--NRM IP. TAPE4 --K-MARKZ 00052 01&*St 11 00073 00352

CiR,IT« 3TF;'1 FINF,e,p* ITERAT i   '1'0'5*0 43 ;S:')4  40423.$457<. 9 4,-•2;  .-MOS}-01452.--  1 1'  00022'03549   7-r=X7:T
6ff'.2'479-44 . SP f'.9*CLASS'<5. 9" ,   -  +  -,t..4. ·41 i„;:i.7-,  '.4  <it,       tv·.5'lt'.  .,1.'.., i"(*)054  01453<· :31   03751   00000'·  ,,·:   . :44*.13& ETJGfie/I•'re,231£4:93J6/ r *JA<*., FA   , $ adf»j.,-+..42'F%a..24*4,OO0551vt"4..t 42 .00347 0,460:,- -,(-=--1,T

COREI- ·Tv L·LAS/ 00056 01455 lei'037,1 03644

·  RA.   COREI.      71                                          ,00057 01456 21 03644 03420

MJ          - r-BJAU 00060 01457 45 00000 01462

 V CORET+994*YE#*S.'2 :.16.12 3*E)9%'40006, u,·400,1.7,6'· 0034%0'6*&*r. Al=3'.t ..'. 4,/4 eA,J<- 6 :00062 01461:   .21-0.3644 03420 4    . . b  -    RA -  "4 CORE I.5 64' »r.v r,;g,·4·     T
 S                                                                                                                            S· - ", :'i 00063·'01462 - 22 '57  00333  0v331   - ,    '9......
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REV8 Tv U FILL INTO OPHI. 01444 03043 11 31000 30000

., *    '"  i;'1 :  AA-*.' ·   t :9. Jt:.J  "-·t   - ,,I'.'-i  11;  ):4,&·»3:n = :. i-   1. ". ;:::. : :.:,)..,-:;    : :    0033   ':   .4
cn

: 32&:r.51  :,ARA 1,  6, REV7.Et,-,A.I ·' u i'.:tij._'te; --1,2S,IiS-SE-2EL (j 1;',5-v- f..t '.  .01447   03046-41,-2 1.03042   0340 1  li ti
RA KEVA Vl. 01450 03047 - 21   03043  03420'  -

6 IJ AOUNT REV5 01451 03050 .41 03550 03040
Co REV9 RA WEEr VI                                          01452 03051 21 03103'03420

Oi             ev..7. ,7- i'i: =JeRE,#rNY· miil,2'....77..9 2 'ig':53    ::iti  :i-: :22 :0;i:, EX;$i 12  :  3...  RS   ,·  REV3 1* ., .:t,  :UN fpt,$ _, 4 4·7.9 iSJ *fk'  f       '&  '
....'...""*6»Z-  RR r:i,-:: ;./.:t,"S' ,«5' "2,4-046.sl:»  .f £J., :  '.   + ;   :1' 2" 0D040  0)420.,'-23  03042'03420*--

IJ COUNI REV 01 a 57 03056 41 03547 03020

..3.,REYRT.2.- MJ .-,---.'- -.----FILL 01460 03057 45 00000 30000
---,•-I,--4,+ ··=-··•t-· 4 -3 ·"1191:f:'--=r• r-• ·rR-"·'- C.·

i S3Iltii  11 t  i  11.;c#*3* -'   VIi    4 4-2-'I'*,4    I "*0'   f   , 0 ,r44JI. ,   ,1 0 -,: fTFI.-F' '   ,         0 i  31191 iE  i]iEI ·
REvil RPB FILL 01464 03063  - -  75"30000 '30000 -

REV 12 TP FILL FILL 01465 03064 11 30000 30000

 :5· 3':,1»;EvE: «: T:.,rs' 91'<46$ , : S«'t :'1.'.7,;t,;'.·    ·t":e 11:00 4 ;  uu  06 --' -, 1111;00    ·' ; 8%
S' v.i," 44• 3   TU -•.'. SLPHI:t · -ft;t<• REV I 41»**f« 'r'W <Di;*2#2#«441£·46£r >a),irot u70· 03067    ,  -+  1 5· out 367 030721132
.01«11 · t u.1' CQ L,RE)/ 1 2*225-tA+214 '19*WAfle Al€Pilt«:Af.-·;8'.,1 .f· :2.*Zal  24101#71'jo3070 455 :03064,·32025.2L

TV A REV 15 01472 03071 16 '32000 ' 03073 --

REV 14 · FM FILL FILL 01473 03072 66 3U000 3U0OO

«,3 :, i    '.    5- EGTi '2i    r ,aL,,Ex ( 1 4<154* 9-J 'f'.: ·%-"':1   Ir  '.-'.-f .4-             r.5   ·      02·    4   Z,-1.U     2':, RRA5be  ;REV ,:SA: ;.. v 1.31·   itpxth:..44:vt.1:9F3:·S , '31. A9......., 1,0, !'76  03075)1. 4 21.03073·03420=, i
 :-,23·.«. -,3,;:I JJ-i-kOUNT*z,GS--di«,REVI  --:J '.- '2;a.Y L Af  f'>; kl3 , i/-,;2 2.·ff.01 1177' 030761.- 4 1,.03550   03072 :.·

MJ REV9 01500 03077 45'00000' 03051--

UJV2           1              01501 03100 00 04001 00002
UNI             ·                                                       01502 03101 00 00000 00000

  EEME   - ,13' t- 33:&7-",-   .,  4.4.v<36, 9. 1 . 4- , : f     l,  .  47747 . * .' 11 00  t ;-0023 7-:.Uw ,  t=, =':,..:LINV4·  A  Z-:t L ..,v"i6'J WI.i.j;1'.--"'INGS.,Sf Y.· -„.4.  ;.5 ..1:I _ ·224   sifbj> t>I:I: .:--1  :0'505  03104 .- t '00:00000  02·72.1,
LINV13 INVIJ 01506 -03105 00' 00000 02764.-
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LREV2 REV2 01907 03106 00 00000 OJ026
LREV4 REV4 01510 03107 00 00000 03030
L R E V 1 3       '             R E V 1 3 01511 03110 OV OUOOO 03065 -
CON200 RPS INV2                                        01912 u3111 75 30000 02725
CON201 RJ REVRT2 REVRT 01513 03112 37 OA057 02777
CON202 RJ BACK 9ACK+1 01514 03113 37 02626 02627
CON203 60 GORV 01915 03114 60 00000 02670 NOF

MN2 015/6 03115 00 00000 00000
FLUX MJ 0000 ANDO 0044 01517.03116 45 00000 03120
FLUX2 MJ 0000 FILL 0045 01520 03117 45 00000 30000
ANDO TP L ITALY COL COUNT 0046 01521 03120 11 000/2 03355

RS ITALY       Vt                                          01522 03121 23 03355 03420
TP    Vt VX SET COL BP 0048 01523 03122 11 03420 03360
TV LPTSM . FLUl 0049 01524 03123 16 05571 03131
TV LPTSM FLU3                     ·             0050 01525 03124 16 03571 03133
TU LPTS FLU3 0051 01526 03125 15 00142 03133
SP    K           /5 01527 03126 31 00014 00017
AT KYOSI FLU2 01530 03127 35 03344 03132
RA FLU3        Vt                                     0054 01531 03130 21 03133 03420

FLU/ TP    vo FILL 0055 01532 03131 11 73365 30000

FLU2 RPB FLU301                                      01533 03132 75 3U000 03134
FLU3 TP FILL FILL 0057 01534 03133 11 30000 30000

TP I. IPl        ·                           0058.01535 03134 11.00012 03356
RA IPI         Vt                                     0059 01536 03135 41 03356 03420
TP N UNPl 0060 01537 03136 11 00011 03363
RA .-UNP·1· Vt                                       0061 01540 03137 21 03363 00420

SP UNP'        15                                          01541 03140 31 03363 0001.7
TP A UNPI 0063 01542 03141 1, 32000 03363

' .  .  TP    I ·

I UN2            .·          .   _ .0064 01543 03142 11 ou012 03357 ,
cn RA LON2 V2 - 0025 01544 03143 21    05357   03421  -

6             - Mp N -  I UN2 01545 03144 71 00014 Ob357
SP    A           15                                          01546 03145 31 32000 00017

C>
Cn               ' AT .KYOSZ  '             HAR I 01547 03146  . 35 03345.03156

'

.TV    LPHKi : HAR 11                       '           UO*9 01550 03147 16 00200 03157
TP UNPI 4-'. A · 01551 03150 11 03363 32000
AT KYOS3 YOSP 01952 03151 35 03346 03163
TV LPHI YOS 0072 01953 03152 16 00156 03164
TU LLPHi    -   .  - , YOS3 0073 01554 u3153 15 03350 03155

·,RA YOS3.        Ul 0074 01,555 03154 2 1.   03/ 55   03401   -'-

YOS3 TU    FILL · YOS 0075 01556 03135' 15. 30000 03164
-    -   .         01557 03156:.    75.10000 03160'.HAR 1 RPV·    .·  ···        '  .. ....HARZ.· -1-  ....  '·e-·      .-   -·.; .'. '-- ..

HAR 11    TP VO FILL CLEAR PHKI 0077 01560 03157 11 03365 30000

HAR2 TU LMESH HAR6 0078 01561 03150 15 00172·03211
„  .   _ ... .      Tv.- LMESH. . -1HAR6

.    ..- -         -   - - -  ' .     - . -    '  .           61563 03162 16 00156 03212
0079 01562 03161 16 00172 03211

; TV LPHI '   '· HAR7
YOSP RPB · YUS+1  ,                                     01564 03163 75 3U000 03165

-1 YOS - . TP- . . FILL  - .U. . F / LL.  1  2-
- 0081-01565 03164 - 11 30000 30000

RA HAR8 Ulvt 0082 01566 03165 21 03211 03437

TV LPHKi HAR8 0063 01567 03166 16 00200 03213
0084 01570 .03167 le 00200 03214

- TV  . LPHKI . - - HAR9. ...

·-  ·    ,     .     · 67  ;55 723 :R: ;   · 1:  tl:, =1.-
TV· LPHKT HAR4     ' -  .t=   • '      , ·       ·  . 0085 01571 03170 le 00200 03204

' TU LPTSM ,
. HAR3

·'. RA··..YOS UNpl     .            +
RA HAR3        Ul                                     0058 01574 03173 21 03202 03401

RA HARP VX COL BUMP 0089 01575 03174 21 03213 03366
RA HARO VX -

0090 01576 03175 21 83214 03366

RA    vx          VI                                     0091 01577 03176 21 03366 03420
Te k RTALY ROW BUMP 0092 01600 03177 11 00014 03360
RS RTALY Vt                                     0093 01•01 03200 23 05360.03420
TU UOELR HAR7 0094 01602 03201 15 03362 03212
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HAR3 TP FILL GALOP 0095 01603 03202 11 30000 03J54
RS GALOP - Vt REGN CNT 0096 01604 03203 23 03354 03420

HAR4 . TP VO -

,

FILL COLUM. 1 -
j
0097 01AOS 03204 11 03365 3UOOO

HAR44 TP . V 1 -. ESTER                                                       '               "               0098-  01606 03205 1.1 03420 03352

e            ,    .0099    0 1 607 03206 .11  03401- 03361'      ·     - TB.  . u, '.'' UAl.. -  . : '34-- .    I . t                         ..
HARS RJ DELv2 DELVN Oluo 01610 03207 37 03255 03254

0 KHO Pl 0101 01411 03210 00 00035 03367 Nop

MAR6 0    FILL    _ *FILL ,. MESH 0102 01612 03211 00 30000 30000
Noe                                      I....   -- .. -. -.

MAR7 FM FILL  -Q- FILL
'

·

DEL   PH.1 0.**> .  *' · , 0103 01613 03212...  : 66 30000 3UOOO  ·:.      1
HARB FA   1

-

: .„   FILL  ···     *PMAT   '   u ,7     ' 0104 01614 03213 64 31000 30000 .'

'HAR9· . " ·TPS -'·U ..f.. FILL..  i·  '   .it<PHKIL-,-,6.: ;ki.U,  ,  '·-;  ·0105  01615 03214-=  11.31000  30000·   .1,"" ·   ,
RA HAR7 Uxl 0106 01616 03215 21 03212.03361 '

TH   v0 UX' 0107 01A17 u3216 It, 03365 03361

RA MARA U'Vt 0108 01620 03217 21 03211 03437
... .-- »
.. RA. - ...HAR7 ·

• Vl
IJ GALOP  4  - - · MARS ....7«371:..' ==..::,3-  -   :Y: :R:;.=7... t:. :f:< =: -:,.-

f -' ·.    ..'RA. _ MAR'7,-,kx' ...·U,  .:62*Skt U„ :1.- „:ci.-*i,•: 4:'.. 2 .0111 01423. 03222 21 n3212 03401"'. t '·
IJ ESTER HARS 0112 01624 03223  ' 41 03352 03207    ,•' -'
RA MARA 1UN2 0113 01625 03224 21 03213 03,57

2   -      .      v.,      RA - HAR9--_ .... tuN2 0114 01*26 03225 21 03214 03357

1.         '  .     ,'RS·     .  MAR6''  ' f.     .  Ul VI-AN . ;&<tr:t r:  ..AIL,fir, t:7„14, 1'  .  mo"S  01627'03226'.'  -'23  03211   0.3437     ,·. .0,-r- 
a   ;       '   t  '   '.  -  RS '  ·.,.  MAR7 5.         2       U,V 1: ' : , *2. S:·: E y.. .' A '·:·'0'".; ·7'* -     .0 16,0,630,03227 --  23,03212 0·5364 ;..       '.

.   3.2' -J   ,.RA ·1';- 'MAR4· - .   . f . IUIVZ  .:i.,t«   -1 ,,221. 'hA'.tli; "i....3-1.. :0,17 9163A·, 03230 ·.v  .21203204  0,35/2-i· ..,2   4
'. RA MAR3 Ul         -                      0118 01 32 03231 21 03202 03401

IJ RTAL¥ HAR 3 NEXT COLM 01 I9  01633  03232   ·    4,  0;360  03202
0121 01A34 u3233 41 03355 03160

&33- s ili.r,-r' : 'ri 2f'  -5't':'A;·AE,i;57» 7 :TEPE-%177 7"Yet-r =79,„O,22 '01635 03234  5  .„-00014'03360  '·  ii:.9'.. '.
RS    -·-  RTAL¥'  ··i   't.tvt,  .  ,·   ·  .  i,i.. LAST .COLM; 19'i.-·'. ,-- ... 11. 5., 012'.01636' 03255,.--i- 23;,11>360  02420   6·.3   .„  -. .1-TV.*.,ll:PHKI il.,„.1 'ALSTC'-,- .cuia,1«2i.. .6G..s:*P,iz'..1  i„,  -4.0124 '01637 03236 ..1.1 6 &00200 0. 240 --     .                                                                            101
RA LSTC /Pl 0125 0I646'63237 21 OA240 03356

DI  LSTC TP VO FILL PHKI 0126 01641 03240 11 03365 3UO00
C, RA LSTC IUN2 0127 01 42 03241    21 03240 03357
-:1 -- T . 34 ,i Z -'LJ- + - 'itTALU." "  .     " .=75-*=.95.I,1 4:" *5 2: .':4,7..'s.rop,28':01643'03242 -', &  ; 00360·'09240't? r -04* :

;.2 r. 1., ) ..r-- MI·•.:.:.a::pg: · ·t  ,f.I    "Rfl 2 34.,s-„*,»., .i. 11" 4 .'   ,if,·6..1.:· .. 7"o, 644 03243.1,1 ,71 '0UOS4  03)57- :, S.: :,u*,
f.,. 1.91 21.6- .S&.5 A'C-54; 6Al 53  ··b'-1«.se- U..'„ . ·. *  .1,¥'2.  .2    :144::.*•·* 4.- 419' 645·403244 .. ·itil  32000 ..09'.t':C r ,12;1  ..                                                                                                                            

61646 03245 '-- 351 03347  02252AT KY054 YOS4A
TU LLPHK Yosut·                                   01647 03246 15 0,3Mt 03250

RA YOS&Z,-r•"--41 -1 v  . - » w    <v 4
01650 03247 21 03250 03401

14  7054Zg=   TV « iLE« 67.    · YOS48:     ,& ':·e:.°t,i:. .¢ ·i:·S' 4 37 4<  9%*St-052507»·/6 3000Ot'0)252'7»792,
"r·:.' ' . -, -'01652;'1)3251· ;1.,-15 00200-03253°,i :-'t. ·.r.»1'VA A - TH: -lt ,233 41:t ZZ,-, , 9.  33.3,2*1'  :,, :t 64'<&   ,  .   ,"'-  .01653,03252-  g_»'130000"0,tl7:'i. '    2 -

Y0548 Te FILL FILL 07654 03253 1  1'  30000 ' 3UOOO *' - --'4*

UELVN MJ 0000 RILEY 0142 01655 03254 45 00000 03256-                                                   2

,g„,DELVZ_MJ-1-- - 0000 .,E.ILL 0143 O1A56 03255 .  45 00000 30000

.-      '   .,  4:Rpe·-2,4 + i.. .- -:"· 4*': ...'S. 4*k  #6.'/·Al•.-4*,42* 239·':--tr ",0166,40.32601.21./5 '3UO02,01262.- .1- 
CHUKR TF FILL PARI 0147  01662 03261          11»30000  03376 -W

TP    Vt          SHRIP 0148 01663 03262 11 03420 03375

Tu PARP LEAD 0149 01A64 03263 15 03371 03300

G33"·. 't"'Iiit  t3". .,c 'LV< t.»« » »   -f  :     ,424+1; 5, -1   : 2:; : 45SES:1':3:2=:.37 -1,2_2,2».   1-2  RPV  „.8 2.A.:.'  ._'* '  A y,€y it "f-.:',   5..51  .  ·· A:·,3 .   ,:«$ 4.2..2..rt.':C   .  .  . 4-01667 ':03266':•    :. 7M  '1( 0 1 0 ;05270·.,   -  . '4  ,
Tu SSAM ALYYY 6,5,-01670 03267  '  16-03372«05270

ALYYY TU FILL LEADO 0154 01671 032/0 15 30000 0;321
0155 01A72 032/1 le 30000 03,01

S. r. . ...3-T -*-*-Ittd.:-..' L«NG, t.... -R·€   '.-' .·:    5· 1   ..e'    :  .:   ·-  01360473 032723--·'716 ·30000' 03313.7· 7  -
."  ·   "     r   TV   ' FILE."  2    - LONG6· :': .-3..' ..t..: . .....·'31..*,- . f ., ., 1   .'- .O,674 03273-5  616 30000'03315··· · .

1  - .1   .    ..  TV..,FILL.<-'.·:t  LONGZ'..,    1  '     '. 5   0    4   Jik...  ..    1....0,57  01675  432746  116830000  OJ)17    .   :
TV FILL LEA04 0158 01676 03275 16 30000 03322 '   ---'
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TV FILL HUDIE
0160 01700 03277 16 30000 03330
0159 016.77 03276 I e  3u000  0'326

Tv FILL HUOI 7
LEAD FS FILL FILL 0161 01701 03300 65  30000  30000'r-,r--
CRAWF TP , U FILL 0162 01702 03301 1 %  31000 30000

0163 01703 03302 15 03370 03303TU PARl BELLY
BELLY SP FILL 0000 0164 01704 03303 31 30000 00000

ZJ IDA LEADO 0165 01705 03304 47 03305 03321
IOA TU PARI 0166 01706 03305 15 03370 03307

SP·    V,          IoooO                  ·             O,67 01707 03306 31 05420 00000
IRENE EJ FILL LEADI 0168 01710 03307 43 30000 03324

TV PARI LONGa                  '·        0169 01711 03310 16 03370 03314
TU P'ARP LONGI 0170 01712 03311 15   73371    03313

TV PARR LONG 3 0171 01713 03312 16 05371 00513
LONG3 FM FILL FILL 0172 01714 03313- en 30000 30000
LONG4 F M V FILL 0173 01715 03314.    66 31000 30000 .
LONG6 FM Q FILL 01.74.01916 03315 66  31000  30000

F M· .0 F2 ' 0175 01717-03316
..

..66,3*000-·03451
LONG7 TH u FILL 0176 01720 03317 11 31000.30000

MJ 0000 SAYOU 0177 01721 u3320 45 00000 03331
LEADO FD FILL F2 0178 01722 03321 67 30000 0,451
LEA04 TP Q FILL  '', 01.79 01723 03322 11  31000  30000

MJ 0000 BAYOU 0180 01724 13323 45  00000  03331
LEAD, .TU PAR2 0181 01725 03324 IS. 03371 03326AUDIE

0182 01726 03325 le   03370   03321TV PARI HUIE
HUDIE FM FILL FILL 0183 01727 03326 66 30000 30000-
HUIE FM U FILL 0154 01730 03327 te 31000 30000
HUDI7 TP U FILL - ,,     '                      01MS 01731 u3330 1-1.3 1 000   30000.               :,  :

BAYOU SP SHRIP 0000                 '                0186 01732 03331 31 03375 00000

crl
ZJ. GUMBO GTOUT...          .   -      ·          + 0,87 01733 03332    .47 03333: 03340   · ' Lai>

RA LEAD U t V 1 0189 01735 03334 21 03300 03437
GUMBO TY VO SHRIP 01.88 01734 03333 It   03365  03375   ----

C'>
, RPU   8    . - ,  .ALYYY 01736 03335 75 20010 0)270

00 RA- ALY¥Y Ul                                     .     ,       0191- 01737 03336  2   21· 03270 03401 -3-, 7....

MJ ' .0000 ALYYY 01.92.01740 03337 45 00000 03270'-    '  -

GTOUT.     RA. .  DELV21 - :    VZ   . ....    :  1             . ...-    . . .   -01»3 01741·.03340.'2  21  01255 03421  ' : · .
FA DELVM DELVP 0194 01742 03341 64 03400 03376
TH U DELVT 0195 01743 03342 1.1    3 1 000   03377

-.......  MJ   _  .-6   0000 -  ..     _ .    DELV 2    .,       .-  , 0196 01744 03343 45 00000 03255
KYOSI RPB FLU 3+1 .   02745- 03344      ·75  30000.03134,13- --'.·  '

KYOS2 RPV ..· ..'',  ··  HARP' ·..'.      '.     -;   4   , :1'     '   ' 01.746·,03345 . ·  75.'10000 03160'', .'  '·' ,KYOS3•: RRB'· p '· . ...''".' ·,1;·t.'YOS+1 ·:.'. -•     4   . '- .,- - +7-,  -3-':-, ·:·.';-0,1747 0334,6,·'   : 75 3.0000.0· 165' :.  ., i  6
KYOS# RPB FLUX, 01750 03347 75 30000 03117
LLPHI 0 LPHI 0000 0004 01751 03330 00 00156 OUOOO NOP
LLPHK „ ;LPHKI LPHKI 01752 03351 00 00200 00200
ESTER 0:   . - cooe

..-,=.  ..."      .'....   2 ...... 3::. ::N:. 18R513, 'i=.:=I=.. = ..UXI 0     0000
GALOP -. O         '   0000    t-1 -        0000 t:    ,     0025' 01,755' U3354 00 00000 00000 '  NOP

ITALY O 0000 0000 0026 01756 03355    00 00000 00000   NOP
IPl O 0000 0000 0027 01757 03356 00 00000 00000 Noe
IUN2. 0 0000 000(,  . .I   .                       00 00000 00000 NOP'

0028 01760 03357 00.00000 00000 NOP

RTALY 0 0ooe 0000           ,.  ·        '      0029 01*61 03360
UAl O 0000 .0000 0030  01762  03361      '   00  00000 00000 NOP

UDELP 0 DELvp  . 0000 0031 01.763 03362 00 03376 00000 t'OP

UNPI O 0000 0000 0034 01764 03363 00 ·OUOO0 00000 NOP

U3Vt           3           1                                           01765 03364 00 00003 00001

VO. 01766 03365 00 00000 00000

VX O 0000 0600                              - 0038 01767 03366 00 OU000 00000 NOp

PI       F     3,lu15926536                                          01770 03367 20 76220 77325
PARI 0 .0000 0000 0133 01771 u3370 00 00000 00000 NOP

PAP2 O 0000 0000 0134 01772 03371 00 00000 00000 NOP
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SSAM O SAM62 0000 0135 01773 03372 00 03373 00000 NOP

SAM62 0 DELVM DELVM  .     .   1       ·-             0137 01975 03374 00 03376 03376 NOP
0136 01774 03373 00 03400 03400 NOP

SAM63 0 OELVP OELVP
SHRIP O 0000 0000 ,                     -          0138 01776 03375, 00 OU000 00000 NOP

0139 01777 03376 00 00000 00000 NO=DELVP   ' 0 0000 0000               -   . -        . -               0        .      '.

UELVT O 0000 0000 0140 02000 u3377 .0 00000 00000 NOD

DELVM O 0000 0000 0141 02001 03400 00 00000 00000 NOP

Ul 1 02002 03401 00 00001 00000
UL             2                                                        02003 03402 00.00002 00000
U3             3                                         -             02004 03403 00 00003 00000
U4                 _     _      _  _ -4.         ·                                - ·-'-1 p·,·+          . ·   1. ·' 02005 03404 .2 00 00004 00000
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CCPTi LCPTY                     ·            0796 02,10 03707 00 00217 00217

.*..i p lr.):1:6  -     :3:*M:, gr,33::9432...-,=':ET#f ..:e.--:i.,ir:&:6 :.::591·43:   -=1 
,4.i... 11./r LCAPPX· 2.ELCAPF„·  *$.&:. ... *. .. »C: . 'Z 1'..4> . S•2% ':P 't 1·.0799 -023 1 3 -u371 2 2 9.199 .00222 0( 222 3ii .332*

01            1           R                                "   0800 02314 03713 00 00012-00014

6 ZERO ZtRO 0801 02315 03714 00 03447 03447
02316 03715

I;     ' -3 1:'I,t"" :-13,4.I F;f,::' 311'..... ':y, *«"·W'.P #-,-. 7 -"'·'t'.it'  1 70•0,n,2,17 *0371.13:  oo -  :.  :ty':,r   11#
i <r , .1'i'-*f' ZE,io,gs<,Ii.'lf ZERO'*· £<4  'p.t Eif334:. £2,«i...0804„02320;03717 - : 9 00 03447  034474.,48/744.W,fb .;22.Ack-, LMFK ILJEZ;10. L MFK t.r' #-' •,  -s s„. -'.01*.*-1,< 4..A.:*j*.:Nt, 2*24.6$,21„0232,;,  37204 .11.,90.-002.,0.109230JJ6   1* '.41

1           2                                           02322 03721 00 00012 00014
7 ZERO - ZERO ,02323 03722 JO 05447 03447

0 LPOIR- LP r 0805'02324 03723 CO 00233 00233 NO"

-732039Mvt,«:t.-i 1Eflt· 3 '4-4,». :Y.ie,'r45':Fj3:.0605;02,25'03724 t -.  00'·03420:0)5$*ir'i-op.$3 - 0807 .02326.103725 -i-7 00  03447. 0. 447£:31 NOP h  b ·".
I.6. ...2: 028:itaewd,&t•OCCAPH.'i'.·2·6 34,2: .*2- -"61*,+:,: , „ '0808: O2327193726 i , »'0  S74'0,**•74)'« 'NOP *is:7

' O Vt NR 0809 02330 03727 00 03420  03553 -NOP

0 ZERO ZERO ., 0810 02331 03730 00 03447 03447 NOR

..,... 01-6'REE'3.ir- LWEEP- 0811 02332 03731 00 03577 03577 NOF

'..t»; foitr;V,6424,2.i fN) · 'ifri:. I Yo612762,33ro 32- 0003420:0iss7,4 .Mop·:4 Tr
.'-,4  ,-   0.: 7, ZER 6·2: ·29'IZEROD'>.. 4,·e.t;r  ,*'29      %-,31'--:5 j....",·,Foa1302,34,03733.,4.foo  03447.03447 4•1 40p'4-,€ 

2--2't::i' 31 0 12('.CWEE&:«212.ZZ, LIEEd-1;,:E 1912' j.* .it: .'4*64# .-* €ef.....t...99.  08,4.'.02335-03734-*265,00,03602· 0·*02.*,NOP'%16.
0 Vl Nt 0815 02336 u3735 00 03420 03557 NOP

0 ZERO ZERO 0816 02337 u3736 00 03447 03447 NOP

1 -I./4..    -...-.  -LaTS1---1.Frr,SM
. STICK THESE 6 CARDS IN 02340 03737 00 01571 03571

"   .'  . .  . ':.,1.·. '  .i,v I -1.t:'.•;4:» p' 'R •:i·'•i'i:'3 S· 2 -"AT·:THE - ENO:OFi.THE-vARS¢741=02341,<03740.7-2.0010342040001 4% •Ir *Ar ..:,

1-'.t.4 .....» .'.1 :ZERO,·».:.13,«·ZERO·, ·7'  '  ·'. TABLE BEFORE' THE:FLA.go·f  · .11 02 42 5374t'6   2,400. 01447'02447>'·'f '':  '- 4
.--   :-Zr)E.1·.LPHK lf#Lt 2JLPHK I.T;*·r.#Ad 9    1.3-1  .'2:12 511-·Sls.L·'2 02343 ·03742,•.5/,'09 00200 000200»r« A...=

M           12                      -                 02344
03743 .00'OU014)3563----3

ZERo ZERO. 02345 03744 00 03447 03447
02346 03745 00 05605 05605

,     -  ....   --'     'v, . :, t 0112-rr:,71'i ; I,F.r,3, r:=:s. r-:.n: 3 Ir'7.: 7",3-:t-:-r   $,)-:"7   02347 '03746   7900 403420;0001 2'4--7Nfr 'I.                                 2.

a.,i ---» ·I'; 4#464"AnLCTL  ·1.: -11.2, i© i ti sl-iSE Eilla:ESSii'ltis
. -  :  .  ..   I  ...  ..:-I -.....W  - I- -  ...

1 I
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LAST X53 UMM IO 02,53 03752 27 u7470 00403
SETL 108)

IDEN 02354 00010 00 00000 00000
N                                                                       02355 00011 00 00000 00000
I                                                                                 ..  A.. 02356 00012 00 00000 OU00O
8                                                                       02357 00013 00 00000 00000
R 0000 0000 Out)6 02360 u0014 00 00000 00000
5 0000 0000 0007 02361 00015 00 00000 00000
Y                                                                       02362 00016 00 00000 00000

0000 0000 0008 02363 00017 00 OU000 00000
INFl 000A 0000 . 0009 02364 u0020 00 00000 00000
INF2 0000 0000 0010 02365 uO021 00 OUOOO 00000
INF3 0000 0000 0011 02366 00022 00 CU000 OUOOO
INF4 0000 0000 0012 02367 00023 00 00000 00000
INFS. 0000 0001 0013 02,70 00024 00 00000 00000
INF6 0000 0000 0014 02371 00025 00 Oopoo 00000
INF7 0000 0000 0015 02372 00026 00 00000- 00000
INF8 0000 0000 0016  023'73  u0027         00  00000  00000

INF9 0000 0000 0017 02374 00030 00 00000 00000
INF 10 0000 0000 0018 02375 00031 00 OUOOO 00000
INF 11 0000 0000 00'9 02376 00032 00 00000 00000
INF12 0000 0000 0020 02377' o0033 00.00000 00000

0000 ·. 0000 0021 02400 00034 00.00000 00000
RHO 0000 .0000 0022 02 u 01 90035 00 00000 00000
VAPI                                    FX-CHANGE CON,MESH,YB 02402 00036 00 00000 00000 -
KKK FX-REGION INDEX 02803 00037 .00 00000 OU000
NOM - FX-ISOTOPE..INDEX 02404 00040 00 00000 00000

0000 . 0000 0023 02405 00047 00 00000 00000

cn                                                                                    -·PSUBO.    ,      F, · 3.12:· , FISSIONS-KW+SEC 02406 00042 '  25 57060 12073

E         Ysi.IBP ,  F     1.4 .     . .. -2  , .       PR 149 ATOMS-FISSION 02411 00045 17 27126 01014

YSUBX    F 3 -3 XE'135 ATOMS-FISSION 02407 00043 17 06111 50457 '
YSLIBI F 5.6 -2 [135 ATOMS-FISSION 02410 00044 17 u7/26 010/4

00      ·' ILAMXE    F .2.1 '. PROM-SEC DECAY XE 133 02412 '00046   - 16 15402 44501
LAMI              F 2.9 -5      :            " PROB-SEC DECAY  It 35 02413 00047 le, 17464 24065

fAMPR..·..F: ..··2 4.L. --'.   .. .-6..1 +       PROB-SEC-DECAY. PR149• 0241'4   00050     ...1'5  74231    12733
02 u 15 00051 00 00000 OUUOU

RZERO F 0     FIRST MESH POINT 02416 00052 00 00000 00000
. .TIME...,        -F    . . - _. _.--.- 0     CURRENT TIME 02417 00053 00 00000 00000

EPSIL    F     •00001 .00001 CONV CRIT REAC 02420 00054      16 '05174 26542
ERS2· F •00001 -' ' . ..00001 CONV CRIT PoBER 02*21  00055        16,  05174.26542

..EPS33:-.      F.  ; I,- ...'00001.-,...-: .- i...00001 .CONV ·CRIT·KZERO.:, 02422 00036.1. le 05174 20542
EP54 F •00001 .00001 02423 00037 16 05174 26542
KO F 1.0 1.0   DESIRED REACTiVITY 02424 00060 2u 14000 Ou000

. OMEGA.  ,   F. -.. _,„· - .   .. r DIFF. ACCEL. FACTOR 02425 u0061 00 OU000 00000
DZOK     F .    1.0 ,· DZ-OK FIRST GUESS ' 02426 00062 20 14000 00000

.. : . 0090  .' . 0000...- 0036.02427 00063 ·00 00000 00000
.,QU .F '.· POWER· DENSITY KW-Cr93 02430:00064 ,  00 OU000 00000
DELTS F TIME SINCE SHUTDOWN SEC 02u 31 00065    00 00000 00000
OTMAX F 02 u32 00066 00 00000 00000

02433 00067 00 00000 OU000
*r-··,--    ·--' '  02434 00070 00 00000 00001; TAPE I.             8  1.-I       1

 

PROGRAM'..TAPE
TAPE2 -- 8     2                       .BASIC LIBRARY TAPE. 02a 35 000/1 00 00000 00002

ATAPE 3  . B MICRO GROUP  TAPE  NEW .. . 02436 00072 00 00000 00003
TAPE4    8     4                        NUCLEAR CONSTANT TAYE'

-

02437 00073 JO 00000 00004

TAPES    6 5 MICRO GROUP TAPE OLO 02 u 40 00074 00 00000 00005
TAPE6 B 6.                        RAN DATA TAPE 02441 00075 00 OUOOO 00006
TAPE7 8 .7 -

INTERMEDIATE TAPE "' 02442 00076 00 00000 0000/
'TAPE8 8 10 OUTPUT TAPE 02a 43 00077    00 OUOOO 00010
TAPE9 8 .11 DUMY TAPE   .                     02444 00100 00 Ou000 00011

TAPEIO   8     12                       OMM SERVICE LIBRAKY 02 u 45 00101 00 00000 00012
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0000 0000 -'J  0OuS 02446 U0102 00 OU000 00000
DIAl  ., -1--  e - r 0000 .... ,.:.  000Or  '7""  4  .fr.-9 41.vi-_„._.-_evo046,02u47 90103 00 00000 00000

I

 K  5. a '

. '0000 0000. 4.
.

I  · . 2 - f. -:. r : 0047 02450001047 -'00'00000'000007:4'40--
. Oooe:

..       0000.          ..· 4
. - .., -1-'.... ..:   -  '-  '0048 02451 00105 00   00000   00000     /  _ ' '

I     .                             .../...-DI A4'·' :   -1·'     . 1   0006 - ·-•·-    •0000  .   .,2* i.&,t,: „e „kb.4·3,15.-- :k liT.  :,-;  0049; 02452 00106.. 00 00000200000 '.......·/
DIAS 0000 0000 0050 02453 00107 00 00000 00000
DI86 0000 0000 0051;02454 00110 00 00000 00000

0000   x. "p· DIA71. rr. r . - :. 0000   -      -/. - 0052 02455 00111 00 00000 OU000
DIAB ":, 1  0000 )     -  -:'.     000,1 ; -      ·....  

. .:Ti:tt,3•SY ZT.t=r:.7.70053/02u56 '00112341* 00 00000:00000.-,7  :'c
--DIAg  -; , ..'.  3=.  4.4*..=:   -:I  .43.-'S.to, Se  4  Ab   ,1... :=5.:&::70,%: j.:i.33;':=. :=:.-2436·DIA,0-•
DIAll 0000 0000 0056 02461 00115 00 00000- 00000
DIA12· 0000 0000 0057 02462 00116 00 00000 00000

   +  01813;,_ -.v.,™4& -  0000 y f.-,; 0000 0058 02463 00117 00 00000 00000

::·  K  ·it ,2:'w   "      ,ifI-,p' ': ·Eii 7 4.4.#,  fi1l5i3=3 . 7= ::i::.'t:;:S-::; 3::: , t:; :ff,-", 5" 
5.  ;D I A 1 6 2.Zft-'-' -..e-* 1- 0000 :i:' 1   --AL",2-:IC.:·.23'1·.,2 -;t'n<t#3,2;:006,102466,-00 1221:k - 00   00000..09000 .2...lt, '*4'

DIA17 0000 0000                                               ,        "4  0062  02467 00123 00 00000 OU000

.OIA18 0000 0000  ' 006, 02470 v0124 00 00000 00000

2'. i. i  4··,39  4 i 7'. f ..,4, , 7rk.FF) DEFON=r:53» I , LL SS: =.0,-r==:77 :, ; 2265F1Xf     t    f=-m, 
,  Z.  LENGY:d.. RSRVS· 3  1&34' .4- S.:  5#.1': '. 'C:S<4' tf'·85 9;s %0393'.,9*:.:= '9238.%'02475'00,3, '·:··*..,©:, , li-:,., 4    , '1 :i :'.'91.  2f     3'LAKSK + #.  RSRV »z33'..st.Kkzx...13„1,1(1 1*1'.al:21 Ae.i--A:'f'.'014 3. 1 ..•4: ::.:•54    0250Oblo,341.Zi-as·345..1 *;4:,cee_:.2,9,

LRDIF RSRV 3 3                                       .    02503 Q0137
LPTS 'RSRV  3           3                 '                         02506 00142

02511 00145

'C' ...t:::: 7-"r:=:P:.E.a: %3=55'f«'es:,fit«PR·,f,5.*fi,.pA,·:':;13':«Y=Fi=3-X  ,-i, 7
1'8€LESSUN +2"ANSRV:f 311'. ' A'6,29  :3:24.4-4 T.'#T- LPH I EL:'i N RSRV.33 :.5 j i, ·'U; ." T r:  rt:4- 4.:M€3.1' ;,F:'41*1':ASJ*- j f   ri&::-·Sur..to2522.,90 1 56.;:-E .ATi # *rty.r,  '4 TU J.

01 LCAPP RSRV 3 3    *                                    , 02525 u0161

8%
LPBKI RSRV  3        ·' 3           '           -                   02530 00164

..;...,LSFKI. RSRV 3- 02533 u0167

A       6..4-MESH' .RSRV'|5,44  XS,r, 3 7 !:.923 %.-W'. :·e*'..*#.43%·*3%:16(1.,0,8,14, »R-V'..'3«, %'i«.*.:,+1 14 7,k' -1 2.'CLPHK I 5:iARSRV'··'d * '*- .%.. . 4.-:.., 71+ ,r-Wn-:'.-:... O,1,·
LNSMT RSRV  3           3                                       - 02547 00203
LNXET RSRV  3          3                      5, 02552 00206             •

-,LCApot.ev.t,RSRVi.3.- 02555 00211
-        Ke:*LCAPTZ·,1'9,8-SRV'·-·*3 f. -, .#71 p  ,;,+4,5'6  :p.#pbr·,r;e-ng..i•t .>':'·: '62:-, ..   ./.1.02560:0021:i Zy#-T<17411 4 --7 :1 '. 1''

c.elLCP I -5,-RSRv ::r) 2-7»'·>»31'. lit-4» Ae::ii,.e 9.*.R t:3:k< » 02563'00217,· 7 - · f : ':.J. 2   1.  ; ' "·j ;   ',
A  LCAPE:..lt* RSRV  ti):,id*s:;  1&1  J3'.42/.409:61.wo:Al=412,Zrs«IR·3*i':G6·,11 #*04DO2566-,0,221, €./',r:1, c. .·ES=·  ir- :   ··2,'

LXFI RSRV 3 3                                          02571 00225
LMFKI RSRV  3           3   "                                          02577 00233

02974 00230

*.7,LPOIF+EYA„RSRV.   3.- r.9.4,2 3,141 1    LKPXE Y ';' RSRV;9 3 2101.#·g.,*i:'3  Fii;:  9:*: 1:;f e,,4, 'ts, .t :i'g·yfiz.Al'.t: 02602 fo0236  1-47072-,3   p:i*F   : 2,1
 t. LLK IA ,:' .SRSRV  ; 3  fitk'1531 :>r.. :-:1.Z»,2,2"-,·'*:. ,6'  ' t'F 2'Y. 9't'tbh-·: 02605• 0024 1- , '   1   TA-ht-  s.; ·   . +   .... LLKIB ' 4 LRSRV-23 t  -  LE;.94*3 i <* Ue.ter'QI.S, 19-=11--w*t 537 1-  202610   00244;4-na-6 4/72 4«  7    9  -€

LNFKI RSRV 3-          3               -                      02413 00247
LNLP RSRV  3           3                                           '02616 00252

e.'tl:::k,F ::::5 ,3':p:  JR;'SSFY ·3i =33 F; -r-'7562....00':2.  102:0.L  -..   3,-;= - i  ....     ,..,
<v LNEP T     :  RSRV '2:,33..'. Z,1..f'.43  ":»t,91.'... :2  f'(.:47.2,.i··4j/:, .:r· ,.,:i,·-  '  -,      02627' 00263   ..,·2•       4       -      :4 3. LNCKI"2   .*RSRV·-  34.,  1.,4..: 1--+3, *i.,.4.  „s,  . ,2·     ·p..:4-U:&.      i._. .·-3,7tt,·2-02632 00266-. .f>f=2·., ·4   NA,07     .,

LNPKI RSRV  3           3                                           02635 u0271
LNPKI RSRV 3 '      3                -                           02640 002/4

02643 v0277

'   L L: -"R Vu79  .  77{:'-  ·il«' :,-·,3.:2-7- .... ..Cr 2 9,->77.-'7' X '"1-02646 00302' · « . .  I.  ... -n.,.-
L SHUF · -» RSRV   3 "

t.:,.s. -1-ii. .,_ „'-_ii. ..,..·.--i ';1;„  z-    * ,,  020.5,
00305'  '  -·   '

t.  CRCO 1 1' 84 ..... 02654 00310  - 00·OU000 00000
Z3 RSRV    3 3 02655  00311        -           1

.  -I .. +-..  .. ..                 -      i.                                                                                       .-
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Z2 RSRV  3           3                                           02460 00314
ZI       RSRV  3           3                                           02,63 00317
2                                                                       02666 00322 '   00 OUOUO OUUOO
DELTA    F

-

CURNENT DZ-OK 02567 00323 00 00000 00000
MU ., CURRENT'REACTIVITY 02670 00324 '  00 00000 00000
BLOCK 8 02*71.00325 00 00000 00000
NOCI 8 PRINT ROUTINE WORU COUNT 02672 10326 00 00000 00000
MN001 8 CONTROL 3ORD DIFF. MON• 02t73 00327 00 00000 00000
MN002 8 CONTRr,LrwRBIl ADJ•.MON• .02674 00330 00 00000 00000
SUBR RSRV  9 9 SUBROnnNE· EOUIVALENCES 02675 00331
MLMI RSRV -4

,
4.. # MONITOR ALARMS .. , 02706,00342

URUM     8                              FIRST TEMP DRUM STORAGE 02712' 00346 00 OU000 00000
MINCE    B      ·                       FIRST TEMP CORE STOMAGE 02713 00347 00 00000 00000
ISO

.
XE+SM ISOTOPE NUMBEM 02714 00350 00 00000 00000

MARKI -  CONTROL   WORD -XE+SM CONCR                 '   02715   00351         - 00 00000 00000
MARK2

02717 u0353 00 00000 00000
, 027-16  00352   - 00 00000   00000,

A3
STAGAT 02720 00354'   00 00000 00000
INDEXS 02721 00355 00 00000 00000
UTWICE 02722 u0356 00 00000 00000
'ADMCFF.  RSRV  3 3 . 02723 00357- . '      '
'1 STBP  . ·

, 02726 00362 · 00 00000'. OUU00
iDELTAT - _. _

. 02727 00363 00 OU000 00000-
LOKI EQLS LCAPD
LTKI EQLS LCAPT
LTKIJ EQLS LCPTi
LFKI, EQLS    · L.CAPP  .  '

LMKI EQLS  LMFKI
* BK E9LS +.SUBR+.3...

cn BK2 EQLS SUBR*5
12„ BRITE EQLS SUBR+6

01                  (ALISOK    ·      EQLS ·/bUBR.    j  f
WR2 EQLS  5UBR+8

ALL, . EQLS SUBR*2 . auozop
.-

'  -     '  ' -' END /   -' - .'00000»

1



TABLE V-2I

BURNUP
I

A

'SETL  1 - 14008)
XS.3 OMM ll'. . .. 00001 01400 27 47470 00404

START MJ L+3 OMM BURNUP. 00002 01401 45 00000 01404
MS L+1 00003 01402 Se 00000 0140,
MJ FILL --

00004 01403 45 00000 30000

'  CALL . .I N U P.   , .- -.      EVALUATE.DEL 0::" 00005  01404 - '37 02036 02034
MP 8.. R Onn06 01405 ·. 71 00013 00014

f. TP-' ,A. i. 1 ,-2.SBRPS:- *. *7  ' :9' '»434% . '00007 01406.-:1/1 32000 04102
AT LBUEQ COREI 00010 01407 35 03623 03555
TU VO COREl                                       00011 01410 15 03741 03555

TP           VO                 *  .    ORUM 1 00012 01411 11 03741 03556

'; MP-$    58RP3   - 9   '      VS·   ·,.  -.··
'

FA¥·«r"..37 00013 01412 T,/1'04102 03710·
.AT. V3  ,".- 58RP3 ,- :·,".,·'  --· .*'-·. ·  '- .00014.01413.-: 35 63714 04102·

1  CALL :  ALLOR '.- fl , ..241 .-,·:RE-ALLOCATE CORE STG,.S , , - -_00015,.01414      37 00333 00331
00 . COREl OMUMI 00016 01415.- Ou 03555 0'556

00017 01416 00 04052,Ou00000 VBLl
00020 01417 ·11 00362 32000

fl,"Zi :1,-i:Ir':7 ..ST,LA.,-·.21$a  p,I .7<3-5·,2. liey:'Upir'-g·-2. Kt :pi,  -,00021 01420 '-.* 47 01421. 01423,
 -,iRJ -..,  INPr -'f ;2     .INP+Ii '- :,-;."-NO•  READ.-TAPE  INPyT« ' ,  1,2  00022 01421  .' ) 37'01714 01715:
-:MJ...·.-f..+,6425 *-.l.•2 ··'--/'2 *t:.lit,1"*    : :   's.,e-  .1 ·    ..2·9:V:"Fil«: .00023· 01422 .:.:  -45·.OUOOO' 0,424",

RJ RST RST+1 YES, SET START. 00024 01423 37 01727'01730
RJ SRT 00Oz5 01424 37 01752 01753SRT+1

COMPUTE NEW BACK DIFFS. 00026 01425 37 01441 01442

A i:*58K£   · :31: .is   f:  4....U;, r.9„·,s'"  ..', .:;is:-,frt-f  '00027.:01 426 -,72. 1 1·;00354 32000;
 ZJ·<356+11'w...i'.<4SL+3«fi  5 215   ART GATE  OPEN•i 4.42-1'  ,%·,00OJO  01427'-·  •'·47  01430  0 432;
:Ru hek. BEG<Fl.JLZPBEG;•,Ta,nCaYES..1.BEGAPROCEPURE,kfh6.*..36000,1.·ul#,Ot,·5: 37;01674-01675*

MJ L+4 -
. 00032 01431 45 00000 01435

RJ. ACT ACT+1 NO, NORMAL PROCEDURE. 000i3 01432 37 01465 01466

01                     I:RJene,HAVels#·rrtr'  HAV.*te'.-.-1 RETUMN-FROM HALVING 000'4 01433 37 01516 01517

                                    AR#t:Zose·r«i»...1' OBL+1.;11)1 '0'.TEST i AFTER.DELTATEuKE;Jil K,BJ00025'.01634 57F.,7 101547 ·0850'r'i:S,.:::6 24 :111 % :*j:3:i· IN'  ;* .  ; ;:774C)
'RJ « OUT OUT+1                      '       ·         00040 u 1437 37 02012 02013
MJ ' START+2 ·, EXIT.       %          -        00041 01440 45 00000 01403

BKI                                                                         F I L L · . BACKWARD DIFFERENCES. · 00042 01441 45 00000 30000»*,2  ,;».22 0043.-01442'3 ll::64061 53=0:
 . - ,<12 3% ,;   C-*42 3, 'Ev   j        , *   M ,,94,,    S, ,   4,,  =,     ;   44         .     ,  <  

AT U2 1 'A·         '         ·                            000•6'-01445    35 03674 3£000
· TU A ' L+1 00047 01446 8 32000 01447

1 1'  30000   04104
·„,__TP   ,- f,ILL WAGSTG                            i.-                                ·                    000,0   01447

  :*73&2U .Isl.SUEQ;33Rf;3Aw.,4.V vkil 13. 4'   J  1 Ef##   d w &M.rf,TNWooos,7Ll,»079isi.*70362370 T4521
'

dKW·• ·-,--8,.'.TP39,**3·'6'1626#..·':Si4 I,KGS'r**,3'.4*.i'.t6'*:' ·":"64 , 7·*'19. ' '·9J<:· )1*'6%"00052,10 1.2,51* .4 1 tfO3714,+04.10.5,<4         „,k,L'*       ..4.7-   .       *k..1'   ''Elf#Zita*£4<Teff -TILL„,1;laigtiLiwKGST *218SLSE!«<DEL·/• Jb5 2'·itne .*80.*}1DO+000'3 :01 052»'P;.1 1 630000103906,
'

BKWZ         .F S-     #KGSIG+2      -   FALL  -         .        NEW  DEL-· OLD DEL.   '.  »0006401453-'-65-04106 30000
..Tv- L..1 L+1 -:

' .  00035 01454 1 6 01453'01455

-Z·iz-:'P·UR:i-- E'LL , --™31=5153 .95L:   4  . -1- 00036 01455 11 04106 30000

 *,BA.t,< Stlf* 3 *'38  1  t:I;.J It=3.:li :=,=.ihid.2*.*KGS +.1"Slbt·.kij-0,LA#bvi:*2 ht#,Imb t-lvijlce<'a-#AViti5ES00001 Yol-4669*41·,041 05«6'4551
RA - ,BKWI+1 U l

-

00063 01462 21 01453 03722
00002.-01,el -21 -01452'0367)-

RA BKW2 ' VY     .    -

- I J-_*KGSTG
'

BAwl         '                               00004 01463 41 04104 01451

SB <437, t »*' :its %31 *Y     ,a#*i   4*j        .,   :1  i:  =:=:,=  :::::2
 T CITH:86, 02£%£a#  .£2 Atim#£*4   5.00007'0,466,40*f , 1,,0406I c32000%

AT ·  82          A                                         000/0 01467 35«03674632000

TU A L+1                               ·          000/1 U 1470 15 32000 01471

-TP FILL WAGSTG     .  ·Noe VARBLS -1• 000/2 ulu/1 11  30000  04104
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.... --- .i
'' 00073;01472'•- ·35 03673 320003AT -U 1       -

I A # 1 -._- f:-- . .r
Tu A ACTI LOC.   OF - I S T  ·N.      -   

'

000/4 01473 15 32000 01501

A T               U l                                       A              '  -,        .  ---"'...  4.             ... +  . -  000/5 01474 35 03673 32000

TU A ACT2 LUC. OF IST OEL 3• 000/6 ula75 15 32000 01505

TV LVARVL ACT3                            -            000/7 01476 16 04064 01507

FM EPSu FP20 SET HALV THRESHOLU TO 00100 01477 66 OU057 04076

TP Q EPS5 + 20 TIMES ORL THRSMLO.   - , 00101 01500 - - 11 31000 04101 '

ACTl TM FILL WKGSTG+1 N. 00102 01501
- 12 30000 04105

11*04077 32000
I. , . TP NMIN .A ) ..-   i  -   -                  -         .     -   · 0 0 1 0 3   01502

TJ KKGSVG+1 L*2 00104 01503 42 04105 01505

TP NMIN WKGSTG+1                                    00105 01504 11 04077 04105

ACT2. . FM FILL .67'3+000 04105  4Fo     .9      - '  .     DELSA ':'.   . . . DE, ,.3 3=1'.RELTA To :       .    ;S; :; : :,
th 30000 00363

00110 01507:'  12·31000·3uouu 'ACT3     ''     -TM U . ·    FILL 41,04104 01512  ,
t. .IJ .*KGSFG L+2.2,;-.&4. '  .., '  .-. '- 1  -"-' 00111 01510

MJ ACT 00112 01511 45 00000 01465

RA ACTl US 00113 01512 21 01501 03677
00114 Q)513 21 01505 03677

RA ACT, US

: «'.  1    -.RMAJ  ...ACT, v. , ,· · .'VA .TI- .3' 3''  .   -*i '- -   4·   j, '  ' ;  t- ':.     1111  0U12:1145-9 ;- :'.:N':0070 00f75  :.3
*., HAV -   -  ..MJ ...-  -    . 1,5 -1,- .FILL-   -5  ...5 HALVING TEST...,· i. .11    -1- 11 00117 01.516- - 45.00000·30000' _<

TP LN T H                 A                                                           
                        - 00,ZO. 01517 11 04061 32000

AT    02          A                                           -00121 01520 35 03674 32000

TU A
L+ -"-  v -4.-4.-- - 4-i

-00122 01521 15 32000 01522

: .     :-'r  sp t:  FIle' :  :; . 15 4    'r .  ...,.9    ,  - ..  .I <-4'-"..27 1.'<  7     -   00123'01522-f     31.=30000 00017 ..,1
<-  : "·f  *,AT  .4 HAVCI't .-,r·.  -A .  · .  -·     r '.., , ·,1    :,;  ,4 - ' -4.7  ' 00144 01523 :3 5 01540 32000

-   - 3  - p 1 -·TU L. ...A - ·-   .. .·  :._  *HAv 11 - 1... T.,2.-.'1.-Cl_ -    A ; 4.·    · 11 5,21- ·-- -. ' .   00 ' 25  01524  ,2 . 7 5 32000 0152'7:

TU LVARVL HAV 1+1 00126 01525 15 04064 01530

TP EPS5        4                                           00127 01526 11 04101 32000
Cn

- FILL, -   . HAV 00130 01527 75 30000 0151 e

         . 3.1.:A:'19..5.Rjr--TFILe'. '4 '.  L+If'-'' ,*S'/:p= .7.:.'...3: ./133'3 :4»"·..-- 00,„:01530 ' 1:42.30000.01531 -
i:  - 4·1:'FM :3--FLIHAF ''-·f -DELTAT . ' 5.. .,HALVE.NOW.- ...4 00132 01531  .   · 66 04073 00363 ·

-3 1.. ... S.»54.:Te.-,fe ..1 22,f. ,:• DELTAT.ti.  '3.'3 ---li·-       1'"--  - f -£'--00133 01532  "" 11_ 31000 00363

RPB 6 L+2 LOAD HALVING MATRIX. 00154 01533 75 30006 01535

TV HAVC 2 WKGSTG 00 1 35 01534 ·11 01541 04104
00136 01535 37 01642 0/043

fs<.1--·r····4-1. RJ-&.CHG-,  ·r *CHG+1.„   --- CHANG<DELS. I. -*  ...   ...

:.-'. .-,·' y;,,RJ.*.·   ACT'*,·   .-1.<..t·  ACT+I : .':-,·
, tGET- NEW ACC.· -TEST•     ·-     .,      00137 01536-   »37.01465·01466  f

 .  t-0   ' .      'M J  -, t:--.*.4 ·.  LA'  : .BHAV 1 -141·  ··-4....,4 .'r,     .::. .  9  , 4-    .     i'    '':" "00140  01537'*'    45  00000.01 526.-.
-HAVC 1 646.  8.22,6 0020001 00000 L.:s.·s:..· :,- ·..'21,2.-DI,:3:.  4 - ::s,-C: '_6 4 1   4 -  ":li 0014 1 u1540 42100 20001 00000  2

00142 01541 20 04000 00000
HAVC 2 F •5

00143 01542 17 64000 00000
F     •125
F    •0625

- 00144 01543 17 54000 00000

:7,7':F...Y.MGT'.9.25 %2 -.5-,I *13:£:57TOSR I.:r„*r,Ir 7, . .i.   ic'-          00145 01544 17.74000.00000 -
C I.-i   .  ' ./ 00146 01545 ,   '-1.7 :64000 00000

'.0,43.14:, '-  F. . . . .0 125 '  -•".c    4.' •"Vt -  -141  F--,7.6,25·.52 (0593 ..··  /$.4 2 ·'.-*- 31  '3-'       2·;2   A.:.-- 400147  01546 ,-,    17 64000 00000

OBL MJ FILL 001IBLING TEST• 00100'01547 450U000 30000

rp DELTAT A OONT DOUBLE IF DELTA T 00131 u 1550 11 00363 32000
00152 01551 42 00066 01553

·"i 3- -.,··;„rT -.:;. <TMAX9 t-:-L Z 'C- -·-i T..t., 9  392. L3116E.-.-  *-        w "" "ooi,301 552     -  '45·00000'01576: .
'A.. ·-  p. · .---' '"."'.i'-    •''.  . ' 00134 01553   ill 04061'32000

 6'iti#,  Pr  <8 1.:.*1»--   c---,i '."„'. .  "' -,3•.    .   4  .vl..'..:... - 00135-01554  - -35.03674 32000

TU A L+1 00136 01555 15-32000 01556

TP FILL WKGSTG NO. OF NS -1. 00137 01556 11 30000 04104

1 ...,„ , TU 7...LVARVL *.-,*- .. 08Ll-                                        00160 01557 15 04064 01560

DSL 1,  .·- 6' TP :   -   FILL        '  '   .. 4,    . . t-  --4*r- ; '1 '.-,-,  2.'07-.6. :  c
-

Ootel·01560 11 30000 32000

-- 4   '   4' .  TJ · '   Ep54      5·      L· 2.· 2.     -     4. , • 00102 01561 42 00057 01563

. ....i.- .. MJ ... ·-*   · "NOOBIY.-'- -,2.-.: 2·  '  '    ·I'-  . "'  -1 --  ·--.1.    -           00103 -01562 45 00000 01576

RA OBLI        Ul                                          00100
01563 21 01560 03673

IJ WKGSTG OBL,                                        00105 01564 41 04104 01560
00106 01565 11 00356 32000

.     .-  '-' ::-·.:.T' 1 --„ UT,lts.E . ..19:  -.,-c- : '- .r   . Du  1B-L· -'N w;'t3-
-...
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EJ    vi NOOBL NO DOUBLING TWICE IN 00107 01566 43 03712 01376

TP    vt DTWICE SUCCESSION. 00110-01567 1 1   057 L2  0035e

FA DELTAT DELTAT 001 /1 u 15/0 64 00363 00363

TP u DELTAT 001/2 01571 11 31000 00363

RPH 6 L+2 LOAO DOUBLING 001/3 01572 75 30006 01674
TP OBLCI WKGSTG MATRIX. 001/4 0 573 11 01600 04104

RJ CHG CHG+1 -      001/5 0 5-/u 37 01642 01643

MJ OBL 00176 0 575 45 00000 01547

NODBL TP    92          DTNICE 001/7 0 576 11 93713 00358

MJ DeL 00200 0 577 45 00000 01547

UBLC 1 F 2.0 00201 0 600 20 24000 00000

F - 1.0 00702 0 601 57 63777 77777

F    U                        '         ·               00203 0 04·02 00 00000 00000

F 4,0 00204 0 603 20 34000 00000

F - 4.0 002U 5 0 604 57 43777 7/777

F 8.0 00206 0 b05 20 44000 00000

ADM MJ FILL ADAMS INTEGRATION. 00207 0 606 45 OUOOO JU000

FA l'IME DELTAT ADVANCE T• 00,10 0 507 64 00053 00363
00211 0 610 11 31000 00053TP W TIME

TP LNTH        A                                           00212 u 611 11 04061 32000

Tv A L+1 00213 0 A12 th 32000 01613

TP TIME FILL 00214 0 *13 11 00053 30000

AT    Vt          A                                           00215 0
614 35 03712 32000

Tv A L+1 00216 0 615 16 32000 01616

TP DELTAT FILL 00217 01616 11 00363 3UOOO

AT U2          A                                           00220 01617 35 03674 32000

TU A L+1               ·                          00221 01620 15 32000 01621

TP FILL WKGS-TG NO. NS -1• 00222 01621 11 30000 0410a
cri AT 85 V 2        A                                           00723 01622 35 04072 32000

i:
TU A AUMI 00224 01623 15 32000 01630

TV    A
" ADM/+1  " .

-  · 00225 01624 16 32000, 01633

00 Tv   A AOM2+2 00246 01625 16 32000 01634

-·AT .    VI ·A '     . '        .·                       00227 01626 - 35 03712 32000

TV A ADM2 00230 01627
'

16 32000 01632

ADMt -ip. FILL        Q             DEL 0. 00231 01630 -11 30000 31000

RPS 3 L+2 00232 01631 75 30003 01633

00233 01632  . 02 00357 30000AOM2 FI. ADM FF      FILL
: FP DEL'rAT ..'. .  FILL= 00234 01633 01 00363 30000

Tp ·. - Q ·  FILL r STORE NEW N. 00235 01634 11   31000  30000

IJ KKGS¥G L+2 002,6 01635 41 04104 01637

MJ ADM 00237 01636 45 00000 01606

RA    ADM 1 .   -  US 00240  01 637 2I 01630 03677

•-'  :''    ·'.RPU·'...3   . :...    :ADMI '" 00241· 01'640 75 20003 01630

'RA ADMP VS 00242 01641 21 01632 03716

CHG: . MJ· 1. "     .....  ...FILL   3. MOOIFY DIFFS. FOR: NEW 00243' 01642 45' 00000 30000

rp LNTH        A            TIME STEP. 00>4a Ole43    11 04061 32000

AT    UZ          A                                           00245
01644 35 03674 32000

TU A L+1 00246 01645 15 32000 01646

r' --'.' TP  .   .FILL:·.-'   -  'NKGS-TG+O     '.3 ·· 00247  0,1 A46 1'1 30000 0411.5
43   - AT U2Vu'  '   , % 00200 01647 -  35 04070 32000

00221 01650 15 32000 01653
TU A CHG 1+ t..
TV A CMG2 00,32 U,651 10, 32000 01666

CHGI RPB 3 L+2 OLD DELS TO WKGSTB. 00233 01652 75 30003 01654

TP FILL RKGSTG+6 00234 01653 11   30000   044112

FM' NKGSTG+2.· WKGSTG+6 M 13 TIMES DEL-3• 00235 01654 66 04106 04112

FI WKGSIG+1· , WKGSTG+7 Mt) TIMES DEL 2. 0023'K' 01655 02 04105 04113

/KGSIG --' WAGSTG+8· .  Mll TIMES DEL.l• 00237·01656 02 04104 04114

TP w WKGSTG*8 NEW nEL I• 00200 01657    11 31000 04114

FM WKGS*G+4 WKGSTG+6 M23 TIMES DEL 3. 00201 01660 66 04110 04112

FI WKGSIG+3 WAGSTG+7 M22 TIMES DEL 2. 00262 01661 .02 04107 04113
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TH W wAGSTG+7 NEw nEL 2• 00203 01662    11 31000 04113
FM WKGSTG+5 WKGSTG+6 M33 TIMES DEL 3• 00204 01663 br, 04111 04112
Te W WKGSTG+A NEw nEL 3• · 00265 01664 .1 1 31000 04112
RPB 3 L+2 00206 01*65 75 30003 01667

CHG2 TP WKGSTG+6 FILL NEW DELS TO NTH. 00207 01666 11 04112 30000
IJ WKGSTG+9 L+Z 002/0 UtF67 41 04115 01671
MJ CHG 002 /1.01670 45 00000 01642
RA CHG 1+1 95                 -                         002/2 01671 21 01653 03677
RA CHG2 VS 00273 01872    21. 01666 03716
MJ CMG 1 002/4 01673 45 00000 01652

BEG MJ FILL BEGIN INTERGRATION• OOp/5 01674 45 00000 30000
IJ INDEXS L+3                                           002/6 01675 41 00355 01700
TP VO' STAGAT

'

CLOSE STAGAT WHEN DONE . 002/7 01676 11 03741 00354
MJ BEG 00300· 01677 45 00000 01674
EJ    Vj          BEG3 - 00301 01700 43 03714 01704
EJ    v2 BEGZ 00,02 01701 43 03713 01706
EJ    Vt GEGI 00303 01702 43 03712 01710
EJ VO BEGO . 00304 01703 43 03741 01712

BEG3 RPV 3 BEG SET COEFFS. TO 0. 00305 01704 75 10003.01674
TP VO AOMCFF 00306 01705 11 03741 00357

BEG2 TP FLl HAF ADMCFF+2 SET 1/2 00,u7 01706 11 04073 00361
MJ SEG 00310 01707 45 00000 01674

BEGI TY FL5125 ADMCFF+1 SET 5/'2• 00311 01710 11 04074 00360
MJ SEG 00312 01711 45 00000 01674

BEGO TP FL)PIH AOMCFF SET 3/8. 00313 01712 11   04075  00357
MJ 'MEG 0031 u 01713 45 00000 01674

1 NP MJ Fl LL .READ NTH, TAPE. 00315 01714 45 00000 30000
SP TAPE7       12                                          00316 01715 31 00076 0001 U

cn AT REWIND A 00317 01716 35 04103 32000

6                EF A 00320 01717 17 00000 32000
Sp TAPE7 30 00321 01720 31 00076 00036

-1 TP A L+3                             '.          00322 01721 11 32000 01724CD TV LNTH L+2                              -          00343 01722 16 04061 01724
CALL  BK                                                       00324 01723 37 00336 00334
B 00325 01724 OU 00000 00000
MS L+1 003Z6 01725 36 00000 01726
MJ· INP                                         00327 01726 45 00000 01714

RST MJ. FILL SET UP STARTING PROCED. 00320 01727 45 00000 30000
MP 8 R:                         -       00331 01730 71 00013 00014
ST    Vl WAGSTG 00332 0 731 DA 03712 04104
TP    Vt ISTRP 003J3 0 732 11 03712 Ou362
TP VU, · INDEXS      ..                              00.34 0 733 11 03715 00355
TP

,

V2 . DTWICE 00335 0 734 11 03713 0035h
TH         V 1                   ·' STAGAT 00336 0 735 11 03712 0035U
TP..'  iNDT  -    .'.OELTAT. 00337 0 736 11 04100 ou363
MP WKGSTG U5 5 TIMES $N-1). 00340 0 737 71 04104 03677
AT RSTCI       A                                           00341 0 740 35 01751 32000
Tu"   A _.. L+2 00342 0 741 13 32000 01743

-.-
TV LNTH L+2.                          ·           .00343 0.742 16 04061 01744
RP FILL L+2

'

. CLEAR NTH BLOCK• 00344 0 743 75 30000 01745
TP·.        VO FILL 00345 0 744 11_  03741   30000

TV LNTH L+2 00346 0 745 16 04061 0174/
RA L+1 V2 00347 0 746 21 01747 03715
TP WKGSTG . FILL 00300 0 747 11 04104 30000
MJ RST 00331 0 750 45 00000 01727

RSTCI B 001001000000 00332 0'751 00 10010 00000
SRT MJ FILL TRANSFER: BRMX VALUES 00333 0'752 45 00000 30000

TU LNTH L+2 TO NTH. 00330 0 753 14 04061 01755
RA L+1 U2 00325 0 754 21 01755 03674
TP FILL NKGSTG 00336 0 755 11 30000 04104
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TV LNTH St(Tl -·'· -·   - ·.-' 

......... -

00327- 01756-.·16 04061' 01761 -- -
RA SRTt V 3                         ·                00300 01757 21 01761 03714
TU LBRMX  . . SRTl 00301 01760 · tb 00175 01761

.„-...   ....
SRTI TP FILL FILL. 00302 01761 11 30000 30000

IJ wKGS¥G L+2 ' 00363 01762 41 04104 01764
MJ SRT 00304 01763 45 00000 01752
RA ' SRTl · · -         U I V S

· 1-41    · 00365 01764 21 01761 04067
MJ .·    SNTI i               · 00306 01765 45 OUOOO 01761

:TRS. 1 MJ * ..FILL..   '         ,:11 SET  lip  NEW  BRMX. 00357 01766 45 00000 30000
TP LNTH A     '                                      003/0 01767 11 04061 32000

' AT    UZ          A                                           003/1 017/0 35 03674 32000
Tu A L+1                     ' 003/2 01771 15 32000 01772

" 'I T P . -FILL' '," 1-,WKGSTG. - -'3..,33*-'   rlr3"': - · -   - : 003'3·41,772 11 30000 04104

2.  , TP:.·*KGSTG 1.- WKGSTG+1. · ' ' -   2 - -
. 00374 01773  -·    11   04104  04105

'-L i·ti,"     AT ,2    Ut,-  .....   . ...   A      .,  ..>:<..  1.l....    ...    (794 -  6  .SZ- 2-r---„  1-..003'5 01774 35· 03673 32000  .
TU A TMS/ 003 /6  01775 15 32000 01777 -
TV LaRMX TRSI    ·        - 003/7:0177-6 1-6   00.175   0 / 777-

TR51
. TP FILL . FILL                               -        004uo 01777 11 30000 30000

.".  r...,-91  RA .: ''1.TRSI':'· '·, "t'"."usiv, r'. .00£,)651  .,   'il-9:„-....-„,   -7.r .,P .-- - '2 r '00401 02000  '.. -21 01777.04071
·-, IJ. t. /KGS¥G TRSI - f,- 00402.02001  > 41.04104 01777i. "a I.Zisp.·!,t.•KGS¥G+12 1 :15, 2 ....,2..      , ,    ....'. 41·..... f  -,  ' .      t-  . 00403 u2002 - 31. 04105 00017

AT TRSCI       A·             DKUM• .      00404  02003     -  35  02011- 32000  -  -
TU A L+3 00405 02004 15 32000 02007
TU LBRMX L+3 00406 02005 15 00175 02010

:t -4...P: :f-,1",T'"T,r.» 7:TLBRM*+TZ;'.'  -L+2 *.31'.:3-- ...1.-7,7 :25.l-2.'.. 2.:    ..-J-. 'I.. .i7.-'----'.4  8:0  : S:i:;;..  '.2, .;: , 8  :    270       -r...*fi.fiti.E.. Uieff tt.241. &;Ls,-di :i:S:'*11.j..1.f :i . slitf..fi.:Li./.....2100•" "2010: . .11 3'·'000 3"004.&:1
TRSC1 8 003000,00000 00412 02011·-- 00 30001 00000
OUT MJ FILL WRITE NEW NTH BLOCK 00413 02012 45 00000 30000

cn SP TAPE7       12           ON TAPE. 00414 02013 31 00076 00014

 :                 elt.:3T:73.3.4,11, RE.-3rN.97,=*..,8,T':i*55IY= REWIND '1TA.PEE3;tIF975.4,41,; .0000 ':'8::'::333;'4=';==t:ate.  : i titi 18SitiSxSie -i"-'$*r.1.- tr.·:i cOO,&17. "02016:1: 3·L 00076  00036. S.t0
TP · A L+8                                                                                             00420  02017'7'   7 1'  32000  02027

TV LNTH L+7                                  '       00421 02020 le 04061 02027
TU LNTH L+2 00422 02021 15 04061 02023

:21*r:,t -2,7,3IRA.*, ,C•i. E;fS Ful Z-Rier.'5  "id- F.2%£'.*IA* '. 6'7   2. ,- -, '1%1 ;'004£3 '02022'78- 21 90202320#6744r:12..ds.3-6,32<MP:11't IFILLW#ta;*:5 Use.r,3.1  ."»..i,995:,TTMES'·SN-Fl:.,$p,- A '-  4· .+''oo,:24.02023' •'  ..71 >30000· 036776.,, 1.   - .... -1.... 4 .4.- ,#·SM- frd&f *i' '„. *::F·i£Jmw .SAL **JeS,14463fiL; A »- ·,it,#&661..'»t..,4. vil;*.,00445  02024, -.,5.0,702,3.2000:2. J
TU A L+2 NO WOS.' IN BLOCK. 00.uth-02025 IS 32000 02027

CALL BRITE 00427 02026 37 00341 OU537
004JO 02027 . 00 00000 00000

£,f .%&;,  .. p  p..4,'r•BE, £*:4%<."r': &92'«'4':'  25;t-V TJ,-55%118' o        i-    .  %;.I: I ; 2 3OBWMAJ:»T,>,rig, "mo#$3 #bw'**44044099<   -*. AL'1.   1441b"**t*-St:4: EF:·•rAS ·7 -  --
-

...,  *. ....te»;.4, 634. 2,-;   ..W:..A., =3,•.   ,-4.461004·'31020,2.eft,*.I :.    .. 000 I'liMJ · OUT 00434 02033
BNUP MJ 0000 DIGIT 0184 00435 02034 45 00000 02037

MS 0000 0000 0185 00426 02035 Sm 00000 00000

N,#549 MJ 55SF00O0-59 f» FILL'<756-·, ,.."««*.Ak,4L, 1.1.*S'S47:7..2·., t ...0,86'Soot,Rr.02036»7'.45"00000 +3UOOO' ry
02,·DIGIT,1-,„TPW .2.V't't;"'.  , .$,   BoTS+1*- #. 5%-R:f'<45,-,. py- i .:·:·-:-'S,;0, 87  00440-02037»•     I I 0371.2·2 03543 , . '
ti /MP title:m Li kijai R,·#  ,·.91. ; vt·:1·'.9.' ' Atibf  -ti €. 6'.·  /2;300441:.02040·» :·:,7.k00013.,00014·'ir

TP A BR '00442''02041      '-'1'1  - 32000   03765     *

TV 8 BCOUNT 00443 02042 11 00013 03617
MP    5           1                             -           00u 44 02043 71 00015 00012

 35.,:3:tri-.:-<..:S ,·t., ffiENS«S»:-)79"i.:'r:::=.565:rE: :2:-:95':N:*..:
< .,1 .'3 ;'- -2.  :3.'NO ·2 4.-' ic)JJ; 62'1 11.-1  .",I- .1 i  SS.22,:.  '4.:..>·(' SS ' &'S.  .   :   t;   ;  :   ,i ;:  3   ,. NI:;  ..:-

RA IPLS3 V)                                          00431 02050 21 03767 03714
TP 1 RIPS2 00432 02051 11 00012 03771

--   --,•.-   ,-•...  ,·-  -··--.   --  -•---•-=••-   -  · -•,=·===9 -*.•,- ,-=.•-•---- """""'- "7- -*••--W  -    "--r-•7f/•lil/' -='--,v r--yi-'-1+1·-„·.... ···.
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RA RIPS2 V2 00453.02052 21 03771 03713'
MY R RIPS2 00454 02053 71 00014 03771
TP A RIP52 00055 02054 11.32000 03771
TP OUKE NXTIS 0188 00436 02055·    11 03566 03616
MP K V4 00457 02056 71 00014 03715
TP A HELL 3 0190 00460 02057 11 32000 03600
RA HELL3       Vt                                     0191 00401 02060 21 03600 03712
MY    v3          I                                           00ue2 02061 71 03714 00012
TP A HELLa 0193 00403 02062 11 32000 03601
RA MELL#       Vl                                     0194 00404 02003 21 03601 03712
TP    vO          COREI 00U05 02064 11 03741 03555
SP LLAST 00406 02065 31 04116 00000
TJ MINCE OLSTM 00467 02066 42 00347 02071
TV LLAST COREl 004/0 02067 16 04116 03555
MJ L+2 004/1 02070 45 00000 02072

ULSTM TV MINCE CORET 004/2 02071 16 00347 03355
RA COREI       VI                                          00473 02072 21 03555 03712
RJ ALLP ALLOK 0195 004/4 02073 37 00333 0#331

0196 00475 02074 00 03555 03556 5 . NOP0 COREI
0: :A ,

.

0197 00476 ·02075 00 03774 OUUOO NOP
Sp rAPEB '· 30 00477 02076 31.00072 00036
TP A BLOSS 005UO 02077 11 32000 02203
TP A BLOKO 00501 02100 11 32000 02208
TP A BLOKL 00502 02101 11 32000 02211
TU .LAKRK+1 EAKBK 00503 02102 15 00135 02214
Tv LAKRK EAKBK 00504 02103 16 00134 02214
LQ    V77798 4+15 00505 02104 55 03751 32017
SP HELL3 15 00506 02105 31 03600 Ou017

<71                                         QS A 8KAB 00507 02106 53 32000 02213

A -         --                  BLOKF

'59 fAPE3    .  1      30  .-  .                . v _.  -         .,·
005 11    0 2 1 1 0            .1  '    32000   02226

00510 02107 31 00072 00036
TP A" ·    · ' ' BLOKC

F TP 00512 02111 11 32000 02231
Tu  .  ' LOLSI . .   -·'. OLSZ. 00513 02112 15 03755 02117
TV LOLSSF MJ5 SETUP JUMP 06514 02113 16 03754 02127
SP    BR          15          SETUPS TO BRING BRMA IN 00515 02114 31 03765 ou017

ULSy AT,..KOLS..,  . ,
OLSRP _ FROM DRUM TO CORE 00516 02115 35 03753 02124

TU OLSZ :  ' .L+2' 00517 02116 15 02117 02120
DLSZ TU.' FILL . L+3 00520 02117 15 30000 02122

TU   . F·ILL 1  · . -   .-L+3 00521 02120 15 30000 02123
RA L+1 01- 00522 02121 21 02122 00673
TU FILL L+3 00523 02122 15 30000 02125
TV     FILL. „ - L+2. 00564 02123 16 30000 02125

OLSRP-   RPB   :.    '      OLSJ 00525  021.24           75   30000   02126
TP ·FILL  1. . ..FILF 00546 02125 11    30000   30000

·DLSJ'· RA. ..   '. OLSZ.:  1 -:   ,    ·U l    r'     . - 00547 02126 .  21 02117 03673
MJS MJ FILL 00530 02127 45 00000 30000
ULSSF RA MJS V3 MODIFICATIONS TO UR 1NG 00531 02130 21 02127 03714

SP.  .        S t ..--_. 15. _ -_   - SFKI .FROM-DRUM lrO-CORE 00532 02131 31 03766 00017
MJ OLSY 00553 02132 45 00000 02115
RA MJS - 93 -MOOIFICATION S TO BRING 005)u 02133 21 02127 03714
SP . IPLS3. ·

. 15 - '   .  LENGY  FROM DRUM TO.CORE , 00535 02134 31 03767 00017
MJ OLSY 00536 02135 45 00000 0211.5
RA MJS V3 MOOIFTCATIONS TO BRING 00537 02136 21 02127 03714
SP RIPS2 15 PHKI FROM DRUM TO CORE 00540 02137 31 03771 00017
MJ DLSY 00541 02140 45 00000 02115
RA MJ5 " V3 MODIFTCATIONS TO BRING 00542 02141 21 02127 03714
SP B -

2 15 ISOP FROM DRUM TO CORE 00543 02142 31 00013 00017
MJ OLSY 00544 02143 45 00000 02115
RA MJS V3 . BRING IN 00545 02144 21 02127 03714
SP   R . ..15..      - MESM 00546 02145 31 01014 00017
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MJ OLSY 00547 02146 45 00000 02115
RA MJ5 V3 00530 u2147 21 02127 03714

Sp 73          15                                          00531 02150 31 03770 00017
MJ OLSY 00502 02151 45 00000 02115
TU LENGY INVR2 0198 00923 02132 15 00131 02160

TV LEIN INVR2 0199 00534 02153 le 03645 02360
SP TAPE3       12                                          00525 02154 31 00072 Ovol4

AT OLSER DUMP88                                      00936 02155 35 03752 03772

INVRS· RJ EINV2 El NV 0200 00537 02156 37 02500 02476
o I 0000 0201 00500 02157 00 00012 Ouooo NOP

INVR2 0 FILL FILL 0202 00401 02100 00 30000 30000 NOP

RJ MTPV2 MTPVK PHI K OVER v K 00502 02161 37 03356 03354

TV LOES€ BLOKO 0203 00503 02162 16 03631 02206

TV LLAM 0204 00s 64 02163 le 03634 02211BLOKL
00565 02164 16 03637 02226TV LCAP .BLOKC

TV LFISS BLOKF
00567 02166 10 03826 02203

0207 00506 02165 10 03642 02231

TV LINOI BL055
SP    BR          15                        -                 005/0 02167 31 03765 OU017

TU A VIPER    ·                            -      005/1 02170 15 32000 02173

TV LBUEQ MAMBA                 '           0214 005/2 02171 16 03623 02174

RA . VIPER UUul 005/3 02172 2) 02173 03750

VIPER RPV L+2 00574 02173 75 10000 02175

MAMBA TP    Fo FILL CLR BUEQ 0216 005/5 02174 11 03745 3u000

EF DUMP88 PASS GRP STRUCTURE 005/6 02175 17 00000 03772

EF DUMP88 PASS /SOP LIST 00577 02176 17 00000 03772

EF OUMP88 PASS XEI 00600 02177 17 00000 03772

BLOKS   , I J BCOUNT L+2 00601 02200 41 0361,7 02202

MJ ELFTN 00502 02201 45 00000 02472
01 RJ BK2 BK 00603 02202 37 00336 00334

t  BL055 FILL INDICATIVE 00&uu 02203 00 00000 30000
... -

00605 02204 45 00000 02472    -
MJ ELFIN

M RJ BK2 SK 00A06 02205 37 00336 Ou334
00607 02206 00 00000 30000BLOKO     ·.           . . FILL DESCENDANT

MJ 0000 ELFIN 0225 00610 02207 45 00000 02472

BLOK6 RJ BKZ SK: 00*11 u2210 37 00336 0033U

BLOKL .-  FICL    -  , LAMBOA - .
00*12 02211 00 00000 30000

MJ 0000 ECFTN   -' 0229 00613 02212 45 00000 02472

BKAB RPB · -   L+2
'' BRING IN AKeK FROM 00614 02213 75 30000 02215

EAKBK , IR  . FILL..'-.- FILLD . DRUM TO CORE 00615 02214 11 30000 30000

EF OUMP88 BYPASS 8KBK ON SIG TAPE 00616 02215 17 00000 03772

TU LAKBK L+1 00A17 02216 15 00134 02217

TP FILL        4                                         00A20 02217 11 30000 32000
--.  g.-    * .      1

' 00621 02220 43 03574 02224EJ FLAGS .
L+4

RA L-2 U4 00422 02221    21 02217 02676

RA.,- EAKBK    .  _        U4 00623 02222 21 02214 03670

MJ L-4 006Za 02223 45 00000 0221/

RA EAKRK       U'                                          00665 02224 21 02214 03673

BLOKB RJ BK2._ BK 00646 02225 37 00336 00334

BLOKC
- FILL CAPTURE - -  00647 02226 00 00000 30000

MJ 0000 ELFIN            ·                   0237 006,0 02227 45 00000 02472

BLOK9 RJ BK2    -  ' BK 00631 02230 37 00336 00334

BLOKF FlLL FISSION 00632 02231 00 00000 30000

MJ 0000 ELFIN 0241 00633 02232 45 00000 02472

·
EF DUMP08 PASS NUT BLOCK OOA,4 02233 17 00000 05772

EF OUMPA8 PASS SCAT BLOCK 00635 02234 17 00000 03772

EF . DUMP88 PASS TRAN BLOCK OOA36 02235 17 00000 03772

EF OUMPAB PASS TOTAL BLOCK 00637.02236 17 00000 03772
0249 00640 02237 45 00000 02242

MJ 0000 MAINA
COSMO RA MZ1 UU NXT REGION 0251 00.41 02240 21 02245 03676

MJ 0000 MAIN2 0252 00642 02241 45 00000 0224U
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MAINA RJ COOE2 COOER 00643 02242 37 03263 03264.'
TU LAKPK Mzl SET AKBK 00444 02243 15 00134 02245

MAIN2 RPS 4 L+2 00645 02244 75 30004. 02246
MZ 1 TP FILL NLK AKBK 0255 00646 02245 11 30000 0;650

Tu Mzl MZ2 0256 00447 02246 15 02245 02250
SP FLAGO 0000 TST AK END 0257 00630.02247 31 03574 OUOOO

MZ2 EJ FILL BLOKS 00631. 02250 43 30000 02200
FLAME TP NLK 3 EASY 0259 00552 02251 11 03653 03573

RS  ' EASY Vt 0260 00633 02252 23 03573 0371.2
TP I JOHN 0261 00634 02253 11 00012 03610
RA JOHN V2 0262 00635 02254 21 03610 03713
MP JOHA' EASY I+2 AY K-1 004,6 02255 71 03610 03573
AT Vt. EASY          '                        0264 00627 02256 35 03712 03573
TP NLK JOHN TO GET THE 0205 00*00 02257 11 03650 03610
RS JOHN V 1 CURRENT 0266 00601 'u2260 23 03610 03712
TP NLK 3 SMELD CONCENTRAT 02e,7 00662 02261 11 03653.03661
RS SHELD       VI                                     0268 00K03 02262 23 03601 03712
MP R JOHN 00*64 02263 71 00014 03610
AT SHELB JOHN ' 0270 00605 02264 35 03661.03610
TU 68RMX PANDA 0271 00606 02265 15 00175 0227.1
SR JOHN 15 00607 02266 31 03610 00017
TP A JOHN                '                  0273 006(0 u2267 11 32000 03610
RA PANOA JOHN 0274 006/1 022/0 21 02271 03610

PANDA Tp FILL NLKI FIX CONCEN 0275 00#72 02271 11 30000 03651
TV LSFF/ WW2 0276 00*73 02272 10, 00167 02326
TP NLK2 JOHN , 0277  006 /4 02273 11 05652 03610
RS .JOHN· Vt 0278  006 /5 02274 23 03610 03712
MP I JOHN 006/6 02275 /1 00012 03610
TP A JOHN 0280 006/7 02276 11 32000 03610

01 JOHNRA WWZ                                 .-               0281 00700 02277 21 02326 03610
6 TP    v|          SHELD                                  0282 00701 02300 11 03712 03661
00 OOZE TV LPHKI Wwl 0283 00702 02301 16 00200 02324

I

CO RA ww 1 EASY - 02M4 00703 02302 21 02324 03573
TV LCAP HM6 007UU 02303 16 03e 37 02323
TV LFISS HM2 0286 00705 0230u le 03642·02317
TU . LEIN HM3 0287 007UA 02305 15  03645' 02320

-
Tv LPHKI .HM3 0288 00707 02306 16 00200 02320
TU       , LENGY HMB     - 0289 00710 '02307 15 00131 02323
TP. Vt 0290 00711 02310 11 03712 03606
TP FO SUMC 0291 00712 02311 11 03745 03662
TP , FO SUMF 0292 00713 02312 11 03745 03663
Te    1 + 0293 001 14 02313 11 00012 03542
RS .ALLI       .,       V r'-'   -      ' t'  COUNTER·;' r,    . -

-

0294.00715 02314 23 03542 03712
HEAT RJ MRE52 MHES'                 :                0295 00716 02315 37 02702 02700

.HHI .·            ·           E I L L .. 00717 02316 00 30000 30000
HH2 0 FILL FILL

·

FIS 0247 00720 02317 00 30000 30000 NOP
HH3 0 FILL FILL EIN PHI 0298 007dl 02320 00 30000 30000 NOP
HH4 0   .NLA 3 IIXIT -      '                          0249 00722 02321 00 03653 03606 NOP

-

-0300 00723 02322 00 03543 00012 NOPHHS .0   .BUTST·   '   I
HH6 0. FILL FILL ENG CAPT 03(11  '00724  02323    - 00 30000 30000.       NOP

Wal FM SIG FILL- FIS FLUX 0302 00765 0232u 66 03664 30000
FM    U           El                                     0303 007zh 02325 6, 31000 03570

wW2 FM W FILL SHIELD 0304 00727 02326 te, 31000 30000
FA Q SUMF 0305 00730 02327 64 31000.63663
TH    Q     ·'     SUMF            '                        0306 00751 02330 .1 1   31000  03663

TV Wwl W*3                                    0307 00722 02331 16 02324 02333
Tv IYW2 WW 4 ." 0308 00733 02332 le 02326 02335

WW3 FM SIG1 FILL CAP FLUX 0309 00724 02333 be 03665 3u0OO
FM Q El                            '        0010 00735 0233u 66 31000 03570

·WWU      FM U
,
FILL SHIELO Oill  00756 02335 66 31000 30000
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1
·

' -  FA  · Q    -      SUMC · . ·  01 12 007 57 02336 64 31000 03662
T P  . 0 SUMC 0313 00740 U2337 11 31000 03662
Ra I I I I I,                         V 1                            -.  .     .  -    : - . .

0314 00741 02340 21 03606 03712
RA Wwl         Vt                                     0315 00742 02341 21 02324 03712
RA ww2 SHELO OM16 00743 02342 21 02326 03661
IJ ALLT   .._ HEAT 0317 00944 02343 41 03542 02315
FM SUMC UNITS 00745 02344 66 03662 03654
TP W SUMC 00746 02345 '11 31000 03662

·
, FM SUMF . UNITS .,· ty'l' ..   _H..·1·'S-'  1'..      :      00747 02346 66 03663 03654

TP Q SUMF 00730 02347 -1 1 31000 03663
NOMOI Tv LBUEQ LAI                                    0318 00731 u2350 if, 03623 02377

TV LBUER LA 2                                    0319 00722 02351 16 03623 02400
..

TP NLK3 RUBIO ·'       . *..2 r '3-7. .r-% ,-1,7 0220 00733 02352 11 03653 03660
..  4- RS ' RUBIO           Vt         · ·    .KMt· TO RUB           . 0421 00734 02353 23 03660 03712

...       ' -  .     -TP    2 - NLK    .     .......AARON. 2::. .-  , - 0322,00735 02354 1, 03650 00541
RS· AARON       Vt          AMI TO ARR 0323 00756 02355 23 03541 03712
MP R AARON 00757 02355 71 00014 03541
Ar RUBIO AARON R AM 1 P K M 1 0225 00700 02357 35 03660 03541

:.00, ...::..:.t:;. ..i.f .5  ..:::::.il.'g,T-, ...":1 .4,.:.....,:  .1.. 1 -:, '.=  :0077 ;  ::;:7.'   'I:;.=:   m:
.,f;  ;.:  :.·,-'..TU  „  2. LLAM  1,2«:r   .C+,  .  ....:  t:-'<....14,1-2 < '.'..&.-1   ..    64- -:-·     00,03  02362-,      15. 03634  02363   '

TP FILL        A                                         00704 02363  - 11 30000 32000
EJ FLAGO 'LA998 00705 02364 43 03574 02371

.st-43..3.diltiG IiR il Si»'i"5 Oit:.,<·='31-9.: :;:  EEii;S   ·- ii  ii;E,Ei':
t.·f..Z..CMJ·;....1·.AAE-'LT.-9 :·L+3:': -2.£.,2:41**34.:ViZT,7- s..,u-<i-_- .....

45 00000 02373 -., r   z..··- ,. '·   .- ·'·# 9, '2)7*···       ·  007/1.02370'  '
LA998 TV LVO LAAI 007/2 02371

'

10  03620  02374 6

cn LAMMY FI    SUMCM O      SUM 8                   '     ·       0230 00774 02373 04 03A62 03663
007/3 02372 16.03621 02405

2.         .3.f  LAA ty;-4 '.FAl 129 7·  7 - T<l-FILL-2.  ..f ,QUAMUC)3  .   17rR-r-577:-., -  0,31  007/5 02374 ...... 64 •31 000 30000 -*

   52 6  '   .: 7   .FM *.1'.e .·1:9 .5.2: NLK • Si>..'1'$*·k·,f, 'jifi-e:.:·.'I'-"65 :'61  :0932  007 /0,  02375...   ' 66'31UOO' 03651·  1
' ' -   7.· 2   6. .·.1TN .3*'  e., 4 ig.s,--3. ROBIN·Et>Ztis-·-/:9-.:ML.2I i ltcil,2-,  ·.A t_0933:007 /7: 02376  -R'1'1 3'31 000   03657   1

LAl FA ROBIN FILL BUEu 0334 01000 02377 64 03657 30000 '

LA2. TP Q FILL BUEQ DESTR 0335 01001 02400 11 31000 30000
TU LOES€ LA3       ,                            0336 01002 02uot 15 03631 02404 i

»2=2. It::.J. VI  , ts:.;S ,5  -  f el<.re"e..4232..'.:51''LAS-5 .'S.STP 3213 F i l.t.A372*''e,ZfA 1,1 9.17<lbi:,6: DES(: 32<. tfl;   •5,2Eil,t 3:..I . 03/9101 005,02404- r·ij " 1230000.3.2000 :' 
DIL98 EJ FLAGO FILL 01006 02405 4303574 3UOOO

ZJ LA21 FUSON 0341 01007 02406 47 02407 02422
LA21 FILL. _BUILD CAP OESC

'

0342 01010 02u07 11 30000 03544

<<9&'Mik' TS. Bul(16*324929,·e.,S-m <,3-$93 93»-0,01,·' 02410'r-'23103544- 03712'1

$21 - MP >'if,. Bu t La-*'  . R Gi:SA T·· ·.eit. Sf .':74* 9··i :* *,»1* ,-<0 1-. : -    , - - . -t 01 0 1 2..024 1 1    :4.7, 3 03544'· 00014.:2&£4ili 1&&,e'3(.AT< 'tKNUBION)66, 1.ZES.UI .ECilZe:'S *..•*; "4#-.92.* r  .fi r. ·.„..:'.P.S.:i-2·fil 03' ·(0 I 0 1 3, 024 ;22135,*03660' ,02544- ;
SJ FUSON L+1               . 01014"02413 46 02422 02414
TV LBUEa LB 3 03 u7 01015 02414 16 03623 02421
RA 683 BUILD oln/6 02415 21 02421 03544

My SS8 TVTR'(83 257-Calt')*.m't-':':*.,05*:rmert-:*'r'+,7*.41  44·-4·01':bi 617'024 6 Fr.ie '02421'·02420 7
4,·, I=BIC„:t·*+2 -F.M'v, R:!UK..1-" r..;j/.'.StSUMCif Fi'i"kf+ .3,q25 F41%1*' , t'94.':2 0350 61020 024I7' : 2,-66 03651  03662·4
C G L,82  2&:41£  FA.:.23 w i,·2:·, I=iA:JE   F l r I 'li-*-i:;,1.33.;:L Zl ..-,•-7y:,·,*:,11 w-, 49J·  , *.0351 io l 021,02420 '. .. 64  31 000 .30000, 

L83 TP U FILL                              0352 01022 02421 --'- 11-31000'30000
FUSON TU LDES€ FUSI                                   0354 01023 02a22 15 03631 02424

FUsl U2 0355 01024 02423 21 02424 03674

'•=:FuiTT: 9   ( .3'F ILL'37:<J  1O668;F'3%7-FISST,CESZ:S'ti':21,2:r 2:,:7 70356,0,025'02424'; 15-3 1.: 30000 · 000003

IF i:4,:P·"'.,2-'.,1EJ·,·il''FLAGO ' .;Ph,-ALAMAO Pe-,1.*4.: >9264*Ft  :' I ;V ,  .15' 3--': 0357 '01026 02425  ."   "43'03574102446,
til.._;,2..2ST..2 .1 V.,-4.-P.Si41 84 tOS .U·J ,--6694J $1.&46f2  2g/53  0,0275024261 i36 '03712,03544 

MP BUILD       R                                           01030 02427 7140354400014
AT · RUBIO BOILn 0360 01021 02430 35 03660 03544

' '
TV LBUFO F551 . 0361  01032 02u 31 16 03623 02442

FS-"Grs·z /-3··..ss-7*2.-4 f-5-I/,I-Vot-/4. 4#'*_ V.,«:4M0-%.I...A</ --,- -, ...   ..Q...   ..» .. ./.-
· - *r·-•--·-ILI .--virr--1-0.-,4. .*. ...1,- .:. - t.... -. "
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TV LBUEQ FS52 0362 010j3 02432 16 03623 02443 -
RA FSSl BUILD 0363 01834 02433 21 02442 03544
RA FSSI BUILn 0364 01035 02434 21 02443 03544
Lu FUS/ A+21 Ottn36 02435 55 02424 32025
TV A FSS 0366 010'7 02u36 16 32000 02441
RA FSS         Vt                                     0367 01040 02437 21 02441 03712
FM SUMF NLKt 0366 01041 02440 68 03663 03651

FSS FM U FILL ISO FISSY 0369 01042 02441 66 31000 3wOOO
FSsl FA U FILL BUEQ                      0370 01043 02442 64 31000 30000
FSS2 TH w FILL BUEQ 0371 01044 02443 It 31000 30000

RA FUSl U2 0372 01045 02u44 21 02424 03674
MJ 0000 FUSl 0373 01046 02445 45 00000 02424

LAMAO Tu LLAM MAOT 0374 01047 02446 15 03634 02450
. RA MAD' U2 - 0375 01020 02447 21 02450 0)674

MADI SP FILL 0000 LAM 0376 01031 u2450 31 30000 00000
EJ FLAGO 0377 01052 02uvt 43 03574 02240COSMO

0378 01053 02452 15   0td.50- 02453TU MADI MAD
MAO Tp FILL BUILq LAM 0379 01034 u2453 11 30000 03544

RS BUILD Vi 03/0 01035 02454 23 03544 03712
MP    BUILD       R                                           01036 02455 71 03544 00014
AT RUBTO BUILD 03e2 01057 02456 35.03660 03544
TV LBUE@ BURRR 0343 01060 02457 16 03623 02466
TV LBUE@ BURRO 0384 01001 02460 10 03623 02467
RA BURPR BUILD 03MS 01062 02461 21 02466 03544
RA BURR9 BUILD 0386 01003 02462 2 1   02467  03544

TU MAO MAN                                    0387 010(u 02863 15 02453 02465
RA MAN Ul                                    0388 01065 02464 21 02465 0J673

MAN FM FILL NLKl LAM CONST 0389 Oloe6 02465 65 30000 03651
BUPRR FA U FILL BUEW 0390  01007· 02466 6u 31000 30000

Ul
1

BURR 9 TP Q
., FILL 3UEQ. 0391 010/0 02a 67 11 31000 30000

l\D RA MAot U2 FOR  DECAY                                     0392  010/1 02470 21 02450 03674

 
MJ 0000 MAOt 0393 01072 02471 45 00000 02450

ELFIN SP TAPE3 12                               :01073 02472 31 00072 00014
AT KONREW UUMP88 010/u 02473 35 03773 03772
EF DUMPSS 01075· 02a74 17 00000 03772
MJ SNUPe 010/6 02475 45 00000 02036

. EINV MJ 0000 BEGIN 0446  010 /7 02476 45 00000 02501
MS, . 0000. 0000                  ·                                                                    0447·  01' 100   02477     -

56 00000 00000
EINV2 MJ 0000 ·1     FILL       ·           t               '                 0448 01101 02500 45 00000 30000
BEGIN SP EINVZ       15                                          01102 02501 41 02500 00017

TU A 8El 0450 011.03 02502 tb 32000 02503
..BEl.-     . .SP FILL.      -   „-0000   . .   . . .  ..... 0451 01104 02503 31 30000 00000

Tu A. „ 822            '                                                                  0452  01 1 US 02504 15 32000 02505
BE2

' TP FILL ITEST 0453   Ot t 06 02505 1 1- 30000  03603

TU, BEZ .. AAS .'                        ..6454 61107 02506 15 02505 0254b
RA EINV2       Vt                                     0455 01110 02507 21 02500 .03712
SP EINV2       15                                          01111 02510 31 02500 00017

. . . . .          ..   TU   ...     A   ..     -....     .BE22. 0457 01112 02511 15 32000 02512
BE22 SP            F I L L.            '              0000 0458 01113 02512 '31 30000 00000

TV    A  ·        AB 0459 01110 02513 16 32000 02577
TU  · A AA  '         -                        0460 01115 02514 15 32000 02524
TP    A           9                                      0461 01116 02515 11 32000 31000
LQ    w           21                                          01117 02516 55 31000 00025

* TV U - . AA 0463 01120 02517 16 31000 02524
RA. AA' Ul                        '            0464 01121 02520 21 02524 03673
TP .         v l               '            I COUN 0465 01122 02521 11 03712 03607
SP Vt 0000                                  04ee 01123 02522 31 03712 00000
EJ ICOUN AAT                                    0467 01124 02523 43 03607 02530

AA FA FILL FILL 0468 01125 02524 64 30000 30000
FO U F2 0469 011LS 02525 67 31000 03747
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TP u aAA 0470 01127 02526 11 31000 0J540

MJ 0000 AAX 0471 01130 02527 45 00000 02534

AAT TU    AA AATZ 0472 011,1 02530 15 02524 02532

TV AA AAT2 0473 01132 02531 16 02524 02532

AAT2 FA FILL FILL 0474 01133 02532 64 30000 30000
TP Q AAA 0475 01134 02533 11 31000 03540

AAX TU AA AAI 0476 01135 02534 15 02524 02537
TV AA AA 1 0477 01126 02535 le 02524 02537
RA AAI VZ .                                    0478 01137 02536 21 02537 03713

AAl FA FILL FILL 0479 01140 02537 bu 30000 3UOOO

FO Q F2 0480 01141 02540 67 31000 03747

TP u 988 0481 01142 02541 11 31000 03545
-

0482 01143 02542 15 02524 02547TU AA AA2
TV    AA AA2 0483 01144 02543 16 02524 02547
RA AA2 Ulv3 04 H 4 01145 02544 21 02547 05744

SP i COUN Ooon 04MS 01146 02545 31 03607 Ouooo

AAS EJ FILL AAS' 04/6 01147 02546 43 30000 02553

AA2 FA FILL Fl LL 0487 01100 02547 64 30000 30000

FO W F2 0488 01111 02550 67 31000 03747

TP ·W Ccc 04H9 01132 02551 11 31000 03547

MJ· 0000 XAA 0490 01103 02552 45 00000 02557

AAS 1 TU AA2 AAS3 0491 01134 02553 13 02547 02555

Tv AA2 AAS3 0492 01135 02554 16 02547 02555

AAS3 FA FILL FILL,
..

0493 01156 02555 64 30000 30000

TP Q Ccc            '                       0494 01157 02556 11 31000 03547

XAA FS BBB AAA 0495 01160 02557 65 03545 03540

. ,  Tp Q DIFF                         ·         0496 01161 02560 11 31000 03557

FS cCC AAA 0497 01162 02561 65 03547 03540

01 TP Q DIFFI 0498 01103 02562 11 31000 03560

0  .. TP Q DIFF2 0500 01105 02564 11 31000 03561FS cCC 888 0499 01164 02563 65 03547 03545

FA Ccc . BBB     ·                              0501 01106 02565 64 03547 02545

0   ., TP Q DIFF3  ·r                              0502 01167 02566 11 31000 03562

FA Ccc AA 4 0503 011/0 02567 bu 03547 03540

TP V DIFFU 0504 011/1 025/0 11 31000 03563

FA .., 888 .  - . BAA 0505 011 /2 02571 64 03545 03540

Tp Q DIFFS 0506 011/3 02572 11 31000 03564
0507 011 /4 02573 be 03557 03560FM+-- OIFF DIFFI

FM W ,      ' ... DIFF/ 0508 011 /5 02574 66 31000 03561

Te w QUAIL 05(19 01 1 /6 02575 11 31000 03656

FD    Ft                                                  0510 011/7 02576 67 03746 03656QUAIL
0511 01200 02577 11 31000 30000

AB                       P ...   US       .    ....        F LL            ,         .       -                                 '                      -            05 1 2  0 1 20 1
"2800 16 02577 02604

RA ABI         Vl                                     0513 01,02 02601 21 02604 03712
0514 01203 02602 66 03540 03562FM * AAA DIFF3

FM U DIFF2 0515 012uu U2603 66 31000 03561

ABI TN U . FILL 0516 01205 02604 13 31000 30000

TV ABI A82 051/ 01206 02605 le 02604 02611
-'r -   - -        0518 01207 02606 21 02611 03712·

RA A82
0519 01>10 02607 6+ 03545 03563FM BBB 01 FF4

FM W DIFFl 0520 01211 02610 66 31000 03560

A82 TP w FILL 0521 01112 02611 It 31000 30U0O

Tv A82 483 0522 01,13 02612 le 02611 02616

RA A93         Vt                                     0523 01214 02613 21 02616 03712

FM 0/FFS DIFF 0524 01215 02614 ' 66 03564 03557

FM W CC:                                    0525 01216 02615 66 31000 03547

AB3 TN U FILL 0526 01217 02616 13 31000 30000

TV A83 484 0527 01220 02617 16 02616 02625
0528 01221 02620 21 02625 03712

RA A84         Vt
FM AAA 8B8 0529 01,22 02621 66 03540 03545
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FM w Ccc 0530 01223 u2622 er, 31000 0'547

Te Q TEMP8 0331 012,4 02623 11 31000 03671

FM TEMPS DIFF2 0532 01245 02*24 65 03671 03561

A84 TP u FILL 0533 01246 02625 11 31000 30000

Tv A84 ASS 0534 01227 02626 le 02625 02631

RA ABS VI 0535 01220 02627 21 02631 03712

FM TEMPB DIFF, 0536 01,31 02630 66 03671 03560

ABS TN U FILL 0337 01232 02A31 13 31000 30000

TV ABS 486 0538 01233 02632 16 02631 02635

RA A86         Vt                                     0539 01234 02*33 21 02635 03712

FM TEMPB DiFF 0540.O12MS 02534 66 03671 03557

ABB TP U .FILL 0341 01236 02635 11 31000 30000

TV AB6 A87 0342 01237 02636 16  02635  0264-1

RA A87         Vt                                     0143 01240 02637 21 02641 03712

FM AAA 01 FF2 0544 01,41 02640 66 03540 03561

A87 TP W FILL ODUS 01242 02641 11 31000 30000

Tv A87 A88 0346 01243 02642 16 02641 02645

RA· ABB Vt 0547 01,44 02643 21 02645 03712

FM BBB OIFFl
0549 01246 02645 13 31000 30000
0548 01245 02644 66 03545 03560

A88 TN Q FILL
TV A88 A89 0550 01,47 02646 16 02645 02651

RA A89         Vt                                     0551 01230 020447 21 02651 03712

FM Ccc DIFF 0352 01231 02650 66 03547 03557

A89 TP 0 FILC 0553 01,32 02651 11 31000 30000

TV AB AULT 01,53 02652 le 02577 02661

LO AB A+15 01234 02653 55 02577 32017
01255 02654 15 32000 02661TU A AULT

RA AULT ul 01236 02655 21 02661 03673

TP    va DUMP 01237 02656 11 03721 03567

crl TV AB STAY 01250 02A57 16 02577 02662

         AULT
FM FILL FILL 01202 02*61 66 30000 30000RA STAY        Vt                                          01261 02e60 21 02662 03712

STAy TP W - FILL 01263 02662 11 31000 30000

RA AULT        Ul                                          01204 02+63 21 02661 03673

RA STAY Vt 01205 02664 21 02662 03712

IJ DUMP    AULT                                        01206 02665 41 03567 02661

TV AB L+1 01267 02666 16 02577 02667

TP F/ FILL  
012'0 02607 11 03746 30000

SP    lcOUN       · 0555 012/2 02671 43 03603 02676
012/1 02670 31 03607 00000

EJ ITES¥ TMRU
RA ICOUN       Vt                                     0556 012/3 02672 21 03607 03712

. RA AA - Ulvl 0257 012/4 02 73 21 02524 03731

RA AB 0558 012/5 02674 21·02577 03723Vio 0359 013/6 02675 . ' 45   00000   02524
MJ 0000 AA

THRU-    RA  . EINVZ Vt 0560 01277 02A76 21 02500 03712

MJ 0000 El NV2 0561 01300 02+77 45 00000 02500

MRES MJ 0000 0562 01301 02700 45 00000 02711SETIN
MS. _0000* 0000 .

0553 01302 02701 58 00000 00000
0564 01303 02702 45 00000-30000

MRES2 MJ 0000 FILL
SET 1 0 FILL FILL 0565 01304 02703 00 30000 30000 NOP

-SETZ   - 0 0000 . FILL 0566 01305 02704 00 00000 30000 NOP

SET3 0 FILL FILL 0567 01306 02705 00 30000 30000 NOP

SETS
0 FILL .FILL 0568 01307 02706 00 30000 30000 NOP

0    FILL * FILL 0569 01310 02707 00 30000 30000 NOP

0570 01311 u27/0 00 30000 30000 NOP
SET6 0 FILL FILL
SETIN ·SP MRESZ       15                                          01312

02711 .31 02702 00017

TU A SET 0572 01313 02712 15 32000 02732

TP VO          KI                                     0573 01314
02713 11 03741 03605

TP    VO 'Cl 0574 01315 02714 11 03741 03552

TP    VO (2 0575 01316 02715 11 03741 03553

--1
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TP    vo (3 0576 01317 02716 11 03741 03554
TP    vo 516 0577 01320 u2717 11   03741   03664

TP    VO SIGI 0578 01321 02720 11  03741  03665

TP    VO SIG2 0579 01322 02721 11 03741 03666
TP    VO 5164 0500 01323 02722 11 03741 0670
TP    vo JAZZ 0581 01324 02723 11 03741 03613
TP    VO DEN 0582 01325 0272u 11 03741 00565
TP    VO CCNT 0583 01346 02725 11 03741 03550
TP    VO          I 3CN 0584 01327 02726 11 03741 03eou
TP    VO INVAP 05ds 01,20 02727 11 03741 03602
TP    VO          KIBMP 0586 013bl 02730 11 03741 03612
RPB 6 L+2 01352 02731 75 30006 02733

SET TP FILL SETP 0588 01333 02732 11 30000 02703
TV SETu OKK 2 0589 01324 02733 le 02706 02777
TV SET 2 F 1 S X 0590 01335 02734 16 02704 03033
TV CSET CEI                                    0591 01,3  02735 1+ 03551 03013
TU bETS BU           -                         0592 01337 02736 15 02707 03044
TV SET 1 TTO 0593 01340 02737 16 02703 03074

LQ SET;   '    21                                          01341 02740 55 02703 00025
TV w TR 0595 01342 02741 15 31000 03067
TV SETU ALPHA 0596 0131*3 02742 16 02706 02743

ALPHA MP    V3 FILL 01,44 02743 71 03714 30000
TP A I 3CN 0598 01345 02744 11 32000 03604
TU SET3 CEVAL 0599 01346 02745 15 02705 03012
TV SET3 0600 01347 02746 1. 02705 03012CEVAL

0601 01310 02747 15 02706 02766TU SETa OKKI
TV SETU OKK 1 0602 01351 02750 16 02706 02774
SP SETu        15                                          01332 02751 31 02706 OU017
TU A AL/ 0604 01323 02752 15 32000 02753

01 FILLAL/ TP JAZZ 0605 01354 02753 11 30000 03613

 
Tv JAZZ        II                                     0606 01335 02754 16 03613 03605
SP JAZZ        15                                          01336 02755 31 03613 00017

00 TU    A           II                                     0608 01,37 02756 15 32000 03605
TU SETS BETI 0609 01300 02757 15 02710 02765
TV SETA CApt 0610 01301 02760 16 02710 03051

LQ SET*        21                                          01102 02761 55 02710 00025
TV w BETI 0612 01303 02762 16 31000 02765
RA BETI        Il                                     0613 01,04 02763 21 02765 03605

BETA RJ DELE 2 oELE 0614 01365 02764 37 03106 03104
BET 1 0 FILL FILL 0615 0/reh 02765 00 30000 30000 'VOP

OKKI TP FILL KIBMP 0616 01367 02766 It 30000 03612
RS KISMP       V;                                     0617 013/0 02767 23 03612 03712

TP I JOE 0618 013'/1 02770 11 00012 03611
RA JOE V2 0619 01372 02771 21 03611 03713

OKK MP KIBMP JOE 01,73 02772 71 03612 03611

TP A KIBMP 0621 013/4 02773 11 32000 03612

OKKi RA KIBMP FILL 0622 013/5 02774 21 03612 30000
RA CEVAL KISMP 0623 013/6 02775 21 03012 03612

RS CEVAL Vl        -                            0624 01377 02776 23 03012 03712

OKK2 MP VIO FILL 014Uo 02777 71 03723 3u00O
0626 01„01 03000 11 32000 03602TP A -

INVBP
RS INVBP VY 0627 01002 03001 23 03602 03722
SP INVBP 0000 0628 01403 03002 31 03602 00000

LTR   15          INVBP Oluou 03003 22 10017 03602

RA CEVAL INVBP 0630 01005 03004 21 03012 03602

TU CEVAL CE2 0631 01406 03005 15 03012 03017

RS CE2 Ul                        r            0632 01407 03006 23 03017 03673
I.

TP    VZ          CCNT                                   0633 01410 03007 11 03713 03550

0XX3A                                                              0634 01all 03010 I t   03741    31000TP    VO          &
r , .. 01412 03011 75 30003 03013OKK 3 RPB 3 L+2

L            o

5                                       r           .7

,
0         r

C,/ ,  A

- 0
ACD  0
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CEVAL FI FILL FILL 0636 01413 03012 02 30000 30000
CEI TP u FILL 0637 014'U 03013 11 31.000-30000

RA CEVaL U3 0638 01415 03014 21 03012 03675
TV CEl CE2 0639 01416 03015 16 03013 03017
TV CEl CE3 0640 01417 03016 16 03013 03020

CE2 FM FILL . FILL 00al Ola20 03017 66 30000 30000
CE3 TP Q FILL 0042 01421.03020 11 31000 30000

RA CEl Vt 0643 01422 03021 21 03013.03712
IJ    CCNT

'

OKK 3A 0644& 01423 03022 41 03550 03010
TP    VO          Q                                      0645 01444 03023 11 03741 31000

DENOX RPB 3 L+2 014LS 03024 75 30003 03026
DOE2 FI    Cl         El                                 0047 01426 03025 02 03552 03570

0648 01427 03026 11 31000 03565TP w OEN
RS .13(N V3 0049 01 u50 03027 23,  03604  03714

,
, RA FISX t 3CN 0050 01431 03030 21 03033 03604

TP    VO          9                                      0651 Olu32 03031 11 03741 31000
RPB 3 L+2 01403 03032 75 30003 03034

FISX FI      Cl                FILL .. 0053 01434 03033 02 03552 30000
FD U OEN 0054 01415 03034 67·31000 03565
TP . Q S 1G 0655 01436 03035 11 31000 03664
TP SIG A.· ' TEST 01437 03036 11.03664   32000

SJ MT9OO BU FOR 01440 03037 46 03040 03044
MT900 SP FISH        15 NEGATIVE 01441 03040 31 03033 00017

Tu A MT901 FISSION 01442 03041 15 32000 03042
MT901 FO FILL El          CROSS - 01 u43 03042 67 30000 03570

TP Q SIG . SECTIOTNS 01444 03043 11 31000 03664
BU · . 'SP 1 FILL 0000 .. . 0656 01445 03044 31 30000 00000

ZJ CAP TRO 0657 01446 03045 47 03046 03064
CAP RA CApl I 3CN 0058 01447 03046 21 03051 03604

ca r.. TP    VO           Q                                        0659 01400 03047 11 03741 31000
' RF'B     3.1"     .   'L+2 01431 03050 ' ='75 30003 03052 -

N                                                                                                                             -
00 CAPl FI Cl FILL 0661 01432 03051 02 03552 30000

0662 01423 03052 11 31000 05665CD              ·         · ..-TP 0..  »1 '    -  .SIG, +    r.
FO SIGl DEN 0063 01434 03053 67 03665 03565
TP Q SIG/ 0664 Olu,5 03054 11 31000 03665

TP- - SIGI.   -<-.,.A 01407 03056 46   03057   03102
Olu56 03055 11 03665 32000

SJ MT950  .    ''   OUTAL "   '     : -4.- ...,
MT950  ' -SP. ' CARI     "'t115 · · . 01400 03057 31. 03051=00017

-:  · .               -       T U   .-  · A  - 4 -·· 1. .   ·  ...MT95 1,  '.·    1  ·'     .,                                                                                             01401 03060 15 32000 03061

MT951 FO FILL        El                                          01402 03061 67 30000 03570
TP g SIG1 Olu63 03062 11 31000 03665

MJ  .      . <-_ _   -.. OUTA . . .
01404 03063 45 00000 03102

TRO RA TR ..I 3CN 0666 01405 03064   '21 03067 03604
TP    Vo 0                                                                            0667.01406 03065 11 03741 31000'

-   '- -   RPe   .  3.'.:*.z ...i    L+2."..   .  L ....                                                                          01 407 03066 75 30003 03070

TR FI    (1                                                     0669 Ola/0 03067 02 03552 30000FILL
Tp U SIG2 0670 014/1 03070 11 31000 03666

p   RA..... TTO v.- . I 3CN..  ..  -                      0671 014/2 03071 21 03074 03604

TP VO . ..Q 0672  01 u/3  03072      '1 1  03741   31000

RPB 3 L+2 Ola74 03073 75 30003 03075

TTO FI· Cl .FILL 0674 01475 03074 02 03552 30000
TP Q SIG# 0675 014/6 03075 11 31000 03670

FO SIG2 DEN 0676 014/7 03076 67 03666 03565

TP Q
, - SIG2 0677 01500 03077 11 31000 03666

FO SIGU OEN 0678 01501 03100 67 03670 03565
T P. w SIGU 0679.01502 03101 11 31000 03670

OUTA RA MRES2 V6 01503 03102 21 02702 03717

MJ 0000 MHESZ 0681 01<OU 03103 45 00000 02702

DELE MJ 0000 0El 0682 01505 03104 45 00000 03107

MS 0000 0000 0683 01506 03105 De, 00000 00000
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DELE 2 MJ 0000 FILL    ' 0684 01507 03106 45 00000 30000
DEt Sp DELEZ       15                                          01510 03107 31 03106 00017

TU A
.- f    ... DEZ        .  4-....,*    · .9,  . 0686 01911 03110 15 32000 03111

DE2 SP FILL 0000 0687 01512 03111 31 30000 00000
TU A DE 3 0688 01513 03112 15 32000 03115
TV                   A ... 0£3 '

0689 01514 03113 ie 32000 03115
RA. UE3 Vl ,

'     ; B J  '- 7 ./     ./  7
-

0690 01515 03114 21 03115 03712
DE 3 FS F I LL· · FILL.  . - I .4

.

0691 01516 03115 65 30000 30000
TP Q

. . .· El . - '- .4.    r i •,d; ..74.,2 -,  0692 01517 03116 11  31000 03570
Tu OE3 OE 4 0643 01520 03117 15 03115 03122
Tv OE3 OE4 0694 01521 03120 16 03115 03122
RS OE*         Vt                                     0695 01522 03121 23 03122 03712

v..... . ......' .-'. '.  -'  ., ....DE#  - FM FILL ·1

FILL...,.,   . * .,01:  1; '     .          . . · : *          ·.     .     2. '         0696   01523   0 3 1 2 2    -      be,
30000 30000

TP          Q.. - .El ' .   ..0697 01524 03123 11 31000 03572
- . TU DE4 1. . :  - ,OES  ..>.,s,fil< HA a ).2  A·· > .-.,348 0 5 5 03 24, 15 03122 03127

TV OE4 OES 0699 01526 03125 16 03122 03127 -
RA OES Ulvt                         ·          0700 01547 03126 21 03127 03731

DES FM FILL FILL 0701 01520 03127 6  30000 30000

'     .f   FS 2'-  U  '   "'f,     ' 163  E36  'Ili11 44*741-  ""1*'-'9; '-'Y„ tr 39  -   0702'01521 03130---'65 31000 03572  ·
FO,   -Q 1. -i,- 3.1..$.F2 .,- ' '2  '  '·  2'- 4. .. :1..  4   - :    w '  '0703 015,2.03131- 67 31000 03747 -

0704 015 '3 03132 . 3-13 31000 03572, i. 2-  .TN, •„.U'  '- f,4.„:t·i. ·.E3.'.5,..:  6*'i.0-r, y-,1·*C..:-121 ':--'LE. -  .-
TV DES OE6 0705 01534 03133   -''lA 03127 03136
TU DES DE6 0706 01935 03134 15 03127 03136
RS DE6         Ul                                     0707 015;6 03135 23 03136 03673

.. -- -./-  I.  ...
·· DE6 3.:,  .-  FO: '2'FILL.'.a  i.:.'r,FILL:v'.- ,- -·    .  *W.,9 ,: .,.     :-': *   : 7. r  'C   0708 '015J7.03136·.4 67-30000 30000-·
+6'  2,   .     . RJ .    LNX2 "«  '«, LNX ..1,1 *  : .PUT +IN· SUBROUTINE ..'-·,:* "  :·i '.  01540 03137 .'  ,37  03145 03143  -
..St , ..:  .1 .TP„-.1.'Q_..:,+6< :32"-E2.2'Zh.:.22.:i.-·21$.4.Z -2  -  '»i , ..S   '..0710,01541'03140 :.- '.1 1 ·31000  03571 '-;

RA DELEZ       VI 0711'-01542 03141 21  03106 03712 4.

07 MJ 0000 OELE 2 0712 01543 03142 45 00000 03'06

 2                        : :    ·-'7,JMSOJZA' ·/ :» :47 ic+, -'7  726,2    NATURAC  LOGARITHM  r·:-Z'B    Z 2   0,545,03 I 44 3T': 56   00000'03145··:1
-,LNX-,. MJO L+3 FLOATING POINT 1 01544 03143 45 00000 03145

CD
0 .62*b....1..·.7-TFL,·21.U :'.:2'3.s''A3»'..S:JA.·1.*-2.-.4.r:MARITHMETIC,: ',THIS. 6-24-,#4 -4:14'01 947.03 1 46.-2    LS ",   3 1.000   32000.  #

2, LNX2-  t--'-IMJO r.,.ju:3....:*i-1... FILL:  5:1 3:.31:USING ·FIXED '

POINT 7  ....0.I·  ' ,2. 3.'01546, U3145 ·-'   ,45 . 00000 '

30000 * r

SJ L+2 L+1 ROUTINE OCCUPIES 5 01560'03147 46 03151 03150
ZJ L+4 L+1 77 CELLS INCLUDING 6 01511 03150 47 03154 03151
RS    9           1            3 TEMPORARIES AND 7 01532 03151 23 31000 31000

»S '3·Ipspr:r-:4. ;57. 3,2g /r==:7*26<CONSTANTS.GYTG TVZr 48'01553:03 523 31703234- 0000092.i
,;/:*k'.7' ·i· MJOili i'£ 47:6. 'Af     .L-7,r<;2;f·'t «*'·41 25-«P'r 2f» t'e...4:fbg-01 9,11  03 1 53,i.4 45 ·00000 : 03144 I...r,

g. 345»*t.LIO4-9-:iSZQJU L+45 . th&4., 1 fS/*ze:r'-·tbi eza:· S -Aj '0"01 555:03,59:' -22 *0001 190323I·:6
Le A 35 11 01556 03155 55-32000"00043
TP Q L+44 12 015'7 03156 11 31000 03232

L+2 13 01500 03157 75 20007 03161

:4 1 2'»X:':;31.e.&« '. L+2 8'f- -:3- ::23.7.3P*2bt, 1,3 r'&5(,LA#,4: 5(,4,iia-Tot 56,43,60-,P':.42 '03236 '03.162·,-+a.#--»1:»R.Tp.:5.4. L:+52  ·.  '.'m..1.5:Q >M"'7' 1912,0.3:»:.:i';,-4.7 )61 ,1.-4-:e29· '4=415';0,502  03, e 16 •.1-.1 1  '03245:- 31000  1  .10 5 ,S efil-*.52:27&5 *s f 21'. t,©,ckJADi  Aw#.4  4,  ej ·+4<u12'2".916661 50':'- 31623,..,P31  03246;00000  1
ST    9           9                                     -   17 01504 03163 36    3100b -31000 -

SA 6*51         15                                       18 01565 03164 32 03247 00017
TU A L+4 '19 01906 03165 15,32000 03171

'*r'.,tr'--   r-- Or=f===Z:2.73934.Z-':**HZ'„237' 20 'Or507 · 0316674" '1'1'  03231:'32000 -

5,; J AT 1'.4 ·ffi£ 2·kl+ 11133 *"f..41*t .4*'*.f,   -,„       *-  .:.. 11:22.-,Ol 5'.,1  03 1 70»9531 000   0323,2
TP FILL 1                                        23 01572' 03,71 11 '30000 31000
SP    Q  -                                          ·       24 015/3 03172 31 31000 00000
SA L+31 35 25 015/4 03173 32 03232 00043

:f57.31="t; .3.22.itiflv St't    . .      :*,-1,  44  &   :I.*1:«.  , '165- ,;':9':3"r««e..e::,3 3*itY:  ..f ...    sst:,.„,.u..» , 2 ' f*37' s fies.3.iii: 2  s1 .i.28  0  577· 03,76..+ ft,34,31000 00045,
DV L+28 L+28                   ·                 29-01 tuo 03177 73 03233 03233
MP    Q           0                                        30 01601 03200 71 31000 31000

1 2,„-t---.....-14--,------ I.
31 01602 03201 34 32000 00037

../5-=t.//Ae-,re/,44,4/*7.2.
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MP  '  -  A   :-:"-.· '         i.+46·'--7 .  :'.7. '  ..-7.--1-r'r:-·z".-.'--c- ·.7---.  r---,'32  01603''u3202 -"'      71' 3200070.3252 ST

..:  :T'   -'    4.39...    .3. . .IL*22 .. 4..    I.,  '..      ..../
4  'c-  ,.*  : - '- *... ,„ .-'           33 01AU4 03203 22   00001.  32000

42:  U,&    A&LE#4        -   i ....-·34   01 605 03204  r         35   03253   05232
MP Q L+21 35·01606 03205 71 31000 03232
LTO               4                                        36 01607 03206 22 00000 32000

4 r.-....-· :  2.  .1:22,;r.:.,7. t.,9 -...:....i·.: ·r.;339:5517.F i'   3.--     : ":; :;.  S :770.3,   :..  :05     g .
  .--  - ..I I'...   .„:i   .-::'  , .34:.     .  ..2,  «ittl-121 11.   _:.-3   90          ;,;2'..... :..  :   j=·· 

TP    A           0                                        41 01614 03213 11 32000 31000
ZJ L+1 L-39                          ·          42 01A15 03214 47 03215 03145

FTS--36- :··.A     V7.vvl.-     028j.'1 :'·33*E'*Ml/:'313 IT' AL    .3,»-::    :;;,ts:;:   c.;,::, 0003    fj:  M
...'  :' TP. r..L+26'--,1 ...   A   :,  .2 1 ....,   6' '. '.2&...i .i' ..t·..,·fs". ,.  ': .   45.01 820·032 17  •     11  03251  32000 /,, '.-'-*3 --1  TJ·: 6·,L+20   -·          L+2..i -J;klf,:..T'.·. ....4-   4..„_  $1:,4   .., -  -,*  46'01621  03220 '·.' 4 42  03255.032222

SS L+29 47 01622 03221 34 03256 00000
AT L+29 L+7 48 01 A23 03222 35 03257 03231

49 01624 03223 It 31000 32000

r.,73.S:Slf.„..tr,-1 33-( $2 .,TR:2„  tf ,f...i,(,1 '  -:c.  :, '·9, 3.rt ,-,  7.-950  01625'03224,:,'.  46;,03225:05226.- 5 '#= ·9" TN .'.  6*44'  .   i -  L+44. fys''  .. :. 'S'-  . 6  0"c..'> 4'  4 ... '.., ·· .-: St '01626 03225 - - '13 03231- 03231
1 2·...:'2.·SLQ. -6+3 1,2-' .  127.t--"f-< (  4fl f' i.*&  J&-4,1 23...,2-..52   01627 *03226'  4.55· 0323 1' 00033 .2

AT    0           9                                        53 01AJO 03227 35-31000 31000
MJO       ' L-51 54 01421 03230 45 00000 03145

55 01632 03231 00 00000 00000
' 670'73iki,fl-*  F-iciR.3.,'..1-7.-FiciN.,p'., +7;Pr  ,T4.4.- IiY P'' sr·TM E--,S 56'-61 613Io3232 D-  4 2t 30000  30000 =;' ;ety:Sju: 4*:Oao·;1:5  De5:, . .* ,  f-Si :1 4  .d.t,8.- '.  ,-00    .0u; E,-'.:: .,"   RI     ji 

8           200000000000                    ,                                                                        59  016,6 03235 20 00000 00000

            (.·f-78 7....9230157701214         ·                                               61
01640 03237 23 01577 01214

8     21305340/440                                         60 016J7 03236 21 34534 07440

 .*03.  2'3'B  ,2-17 24579563251 A.* - ...   -1 Z .,IL. 4, :'*--'fi' +2 tr  f 23:9.14)'9'.2 .  4•.  "62 ''01 64",03240/   24 ' 57755"325 26 5
F              ,  Fix  7%.,1,· 81,9'1,26501 I714648)':O,3,i*.4.4,1, 'i :e•f ·'2'.9<'. >>· 1·.·ie*,4·t„."t:,#:... .... 63  0,642  03241'·-  ,  •26·50117  14640'   ,9 --L'-,8 4-11 305316250212 »,C.--,1...;341->S„.22 ,6Z.5.h:21£Li42tk-r  j.:11%.f. 64   0164303242 ·.2/,30   53162  50212I'f

8     327211763126 65 01644 03243 32 72117 63126
8 352601433477 66 01645 03244 35 26014 33477

67 01646 03245 00 00000 1/777-r -r..  -" -A 7779,- ....:p...  ...„e ......-„.....SF.Ir"'• ·f'   , t"  7 ··---
'

  2,/f' ·17:0:1.6  f   S.P.5.'r--95 .  32#Xf*41- ,=  .f   f,  -38 ''01 647 · 03246.'.1 06   00000' 20006   :
,
i 45;2521683-4,3'.24,0., t'i'»9.26:1.1'-25.If:, i'7--  9::5:67 :tg:2:*i 33 .:j  8   t 0392

8                                                           71 01632 03251 00 00000 00000
8 063146314632 72 01653 03252 06 31463 14632

r" s/,1'r  7,6.Ble;a.-L-125252523253e,r-79-91&02·*=r-• F¥-9'31•n r,R-r* .  -5.-V·- 73 -01634 03253 12 52525 25253

3'.,f e f»  PBJi.,53.26134413'/700:f,,4.-;4-, P.·'%&:iC' ,t-,54'.4'  1"   '-9.1'+-'. A   ...-74 01625 03254  '  .'26   I 3441' 37700
1,  -,4   .  ' 9 f. 1       75 '0 1 A,6 03255 00 00000 00044

A.-i .2:.di .2%;.%14-3.2.,9. ,0<'•- ..,4 ·.' 1-, J<%4'-,2,7.  'pr..4: 1:: 54;8 -476,· 0,667. 03256:'" '"'·00 00000.001 1.9 -j
8 175 77 01600 03257 00·00000 00175
MJ 0000 MRES2 - 0715 01661 03260 45 00000 02702

BMIN 1 01402 03261 00 00000 00000
;CODE j'*,2..,1' '  :"  ......2·ti r'  ...'-ILT'- 2.' 5... 9.   "'.  t....      ....  ,  ...'·-'.  ·  .  .--t'.. -1. -0,603  03262.T' r-00' 00000 00000'·
CODEZ,  .M J 'D'- .'31·.1   .- 3:·.FILL.·     40. EXIT 1*   A  "  9. ,    -,..'  "   f 01664 03263 -'45 00000 30000

:COOERC_YTU L.-.,1.:AKBKY s<  I. DEC21    . : T   -2       f  '-1..-12     ..  .C    -r... -   .... 2  -  .   . 01 605 03264 15 00134 03346

RJ DEC02 OECOO 01t66 03265 37 03341 03342

TU LAKBK CO22 01A67 03266 15 00134 03270
016/0 03267 16 00134 03272

'66*2 3.-(.- ST ..  :tr ...7 -,52: :f  ....3 -AM...3:.4;,3 -  ...:. -  -...'..  .7  016'1  03270·   . 3, 30000 00000''
,-   ·   '  '.EJ ·: FLAGO.# ·C024 -:' '   1 01672 03271 43 03574 03278

I '

..   01673 03272 11   03262  30000 3C023.... 'TP:..,CODE -·,   .' :FILL=:· " · :AK: -
RA C022 U4 016/4 03273 21 03270 03676

RA C023 V4 01675 03274 21 03272 03715

'.  r 4 -4** MJ... COF,-,-7-' .'.'.:.*SNTC-'Ur'-3.-7-'r- s    -·1.- -0- ...
016/6 03275 / 45 00000 03270
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CO24 .

.:U...     :ttte      ..         e025  '  1.:  .,,   54   --  4.. ...

01677 03276  ·  15 03631 03277
C025 01700 03277- 31 30000·00000

EJ ·. 1. FLAGO-.2 ,.... - CO41.  , - .._I"C:':-di.-  : -* .. 4 01701 03300 4) 03574 03327
TV LOES€ C0255 01702 03301 16 03631 03302

CO255 TP . COOE FILL DESC 01703 03302 11 03262 30000

-  +    -   ·L.   Tu    ,    .LOES€      -,1 C026 01704 03303 15 03631 03305
- RA . C026 f.

.      Ul         .·;' -  ,:'  .'      -       /4    '.     .I 9  -..    -               .

... 01705 03304    21 03305 03673
C026'   I- SP'    FILL: ·'·:;" -r'*'', ...   .·,  , · -/CAPT'OESC·'. 2 4,-1'· '_·. .

01706 03305 31 30000 00000
·'-·'.6..ZJ ·.'.;C0266 t'*4':1.c631  -·2.f'f.... 6*;>·6-   '•2SlBZ:f - 'i'.' 017U7 03306 47 03307 03314

CO266 TU C026 DEC21 01710 03307 15 03305 03346
RJ OEC02 DECOO 01711 03310 37 03341 03342

01712 03311 55 03305 32025

r'·'»4'*,6'rv,Tz .Qlff.,:*-21 co27.-t. -  .77+40#f '.»0 <24/ 3 --''  :     =01713 03312' 1'  te 31000•03,1,   ··.
*602 7,<.,A' TP': 't CODEs'. -.,«·:FILL-''i. 1. , 'CAPT*dESC  A..-..2  +       - ' ,-1  0171# 03313   ,  1 ·'03262·30000

rl(03,4-2.r'.'TU35 LDESC.&2JX>*(032Va L+S -46 &-f .. %.w,r,-  S .. ..-' 2. 017,5 .03314 15 03631·03316
RA C032. U2                                          01716 03315 " 21 03316 03674

CO32 · SP FILL FISS DESC 01717 03316 31 30000 00000

. EJ-,.- FLARO (041
'

01720 03317 43 03574 03327
.til-'53:$3'Iu·F, c03,2'33€·-·  OEC217*,*,, 3;p,i,7.Z,374.zi£'.7-27": '47 ,«t -01721 03320·, .'15·03316 03346
.....f :..Y.....RJ.8.42,-OECO2'4<J  , OECOO:, «...,2'1'·i.. % .: '.-'.....2..,1- .- .i  „  ·       .''..0,722 03321 37 03341 03342

.,t:..-'13 .,Loz,#'ic-Co32-JLY)*.,A:k  i;:.„.2."S»'i<'21,2 64.--6-12: ..... fyi .. 11772243    :23   . ,    03  1         ''  .- .'      TV  · Q
C033 TP C6OE FILL · FISS DESC 01725 03324 11 03262 30000

RA C037 U2, 01726 03325 21 03316 05674

'11%89>r'40.7.iT/42'67f'. /CO32 '·: = S.: EffarI-:C -·.-,i:·1'7,01727.' 03326   .  '    45 -00000  03316      -  .. -5*804, e...ty TU.., 14161.AM--    '6XC042 .4.22 1'"""'.'*.-,4'" .f'f';  iA.. 2 eK> ,·. ' .  p. 017'0 03327  '     '15  03634  03330 · ,
Ii.(:042%'.S.fi b'5. 2#FILL:·*I:ib -121.Jlj114f 0ECB"i.d·2Ai:kiL :i412,6-;2dECA t31!«"· 01 7,1   03330. 2 31, 30000 00000.-:39

EJ FLAGO CODE 2 01722 03331 43 03574 03263

01 TU C042 DEC 21
01724 03333 37 03341 03342
01733 03332 15 03330 03346

1
RJ DEC02 - =« DECOD

--,-0.-I..

E.  «,CT *21** :ilti.  *f'.4., , :' ,  :  i "      . '  45 1'·    00-    :3'.  "':6-(04330.TP311 CODEE;f S.,"1'1-£.EILC-9dEK2apOECA+St4·«6bk i',J') 'S ."25..01727, 03336'    .5  1 "03262'  30000'4  6.»
RA C042 U2 01740 03337 21 03330'03678.· -' -
MJ C042 01741 03340 45 00000 03330

DEC02 MJ    -rjr , EILL -. EXIT 01742 03341 45 00000 30000

£1 33;1'.23', Te  ua'52*19#'·:k   .2 60'745:03344 2. 1 I IO3712  0>262:16   *f
TU LISOP' DEC27 01746 03345 15 00126' 03347

DEC21 .SP FILL
' TP DECODE 01747 03346 31 30000 00000

-DEC22„-,EJ FILL OEC02. 01730 03347 43 30000 03341

 1,5»jil.:I= OE :95iftl»t»»SS9=»i(1«3 ;::;.:;:;:t':3:;:00 :::.:::i:=„,C
.'5.,<".16 i,-*J  SBMINIVEP -0- ' tEC2  *9.B-(62314   f  J *       ,   . *-4.i , ' 0,793.rp3352 7   -141.  03261:.03346· .' 'Z 9;.-

MS '01734 03353 5600000  05353
MTPVK ,

MJ 0000 MTBU THIS 0754 01735 03354 45 00000 03357

1*--- .-v, ,4Ms14-0000-„ rs'™' TPV2 ROUTINE '0755 017,6 03355 36 00000 0,356r/                                                                                                                  1ZiM.TPV21 ·:9 MJ ;) 41:0000 #,.2673 FICLI' gR,:%"'j.: coMPU'rES'E RR;32*'-               56  01 727 '03356:·' '  : 45 '00000. 30000 - - .....

i'MTBU, li,W TP·*1*Vot·*3,7-,6 %4       NN 64.4*,·-2 THE 'REGION :·:r:,RA.:,C 7...3,.:•0757,01 760 03357.·"„.  1
I .03741' 03432 j.   .•'.  

6*ra,6,=ts.*arp.ji.asy,:421Af#N:S ,MTKKK'. 224&-'.VOLUMESS:jhicihi» 'lta··." 0' 58.0170 1.   033607,--1 1 '.'03712' 03433   .-,,',   1 _
TP LMESH MTLOR VK AND 0759 01702 03361 11   00 172 -03434 '

RA MTLOR Ulvl DIVIDES 0760 01963-03362 21 03 a 34 03731

_TV.» ,.,LPHKI MTBUB THE PHIKI 0761 01704 03363. 16 00200 03417

i 75.3:'53     Tu ·. '  ..1.RE(iN  3YR';E'·MTBU492.7fMBY, VKETO -:-777767:„ '*.7. 0762   01765  03364" -:-IS  00 1 45-03375 5G - -l ,+
5MTBU,t-.'.. i TP  i·...MTLOR'.  t..:  :f·MTBU2:. Q't'-  GIVE'THF.  '· -,t,li.-,- f., i;'*··. :     0763  01766  63365·.       11'  03  34  033701221(21·'454RJ:CjsOELV23·'.':2.: OELYN'2t. ,.·fy  AVERAGE  :;  2.-  t.,3 -'15..1.w      0'64 01767 03366    .      37.03437   03436  ·

0· RHO PI FLUX IN KI 0765 017/0 03367 00 00035 03655  '  NOP

MT-BU2 0 -    FILL FILL 0766 017/1 03370 00 30000 30000 Nop

I- 2UBTM -:,1 :*riff=DELY,p MTKVV '0767 017/2 03371 11 03534 03435
-92711* *     l t ZIir 3.I'93 T.Z..:3 3'E9r::c·,p - -    -·-r .         .   ,    -• -· .·'  *„•-    .   .              -   .   -      .  .  .     .    . .   - .

; 1
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MTBU3 - RA MTNNN Vl '. BUMP·N -0/68  017/3 03372'"    21  03432'037126...
RA MTLOR Ulvt                                 0769 01774 03373 2 1    03434   03731

Sp & MTNNN , 0000 1 -END OF     .· . 0770 017/5 03374 3 I· 03432, OU000   ··..

MTBU4 EJ FILL MTBU6 REGN TEST 0771 01776 03375 43 30000 03405
0772 01777 03376 11 03434 03401TP MTLOR MTBUS

RJ DELV2 - , DELVN 0773 02000 03377 37 ·03437 03436
0 RHO PI 0774  02001·  03400'    ' 00 00035. 03655 :    NOP S

MTBUS O        FILL            .    FILL           .  -                    ·                           ..      0775  02002  03401       '00
30000 '3UOOO   ·,i NOP .

FA OELVT      .  -       MTKVV   ·     -      .INTEGRATE .--4 .....·  .  -..     .    ,  0776 02003 03402. '   '.  64·,03535   03435  5. I :, 2
TP Q MTKVV DELv OVER 0777 02004 03403 11 31000 03435
MJ 0000 MTBU)       K                         0778 02005 03404  - 45 00000 03372

-MTBU6.- .TP. MTLOR MTBU7 LAST N IN 0779 02006 03405 11 03434 03410
RJ   · DELV2, DELVN k  :·  : . "  -,4  '3"1-  . ... 1.-,- '- 0780.02007  03406-- '--37  03437' 03436.Z,r·,-r''C,

6    -0 RHO . PI '        0781  - 02010 03407 4         00 · 00035 03655.'  ' 4 NOP,7

.. MTBU7.  '1 0 ' · FILL ..- .FILL..,6.GRS5.1 . . f-' •:  '   -  - .„     0782  02011   03410 ·1 'i'UO  30000. 30000 i,-AC!1''T
0783 02012 0341.1 64 03536 03435FA OELVM MTKVV

TP 0 MTKVV,
0785 02014 03413 67 03746 0>435
0784 02013 03412 .11 31000 03435

:rt :  -· ':-·-     FT ' -   -e'.· -'1-44:, -.*.. MT v t- QP TZ'*.-' -1.3    .."P..:; .cfz,n...  ''Ti: :0786  02(,15,'U341 4»S„.' 3 1 000.03435744 F& 
- i    '  --     ' TP  "' 1' .·   2 -..      MTIrt.': 7'.  ". .:·    .1....    .-:.  '''   1,:      '*·  0787  02016 03415:.  •'11  00012 '03431:.. S 1:4;0:
Y·..       •   .1.'RA:'t..'MTiti t'·i,Z . V, -2 ·- :    1 .   ·;     .- -. " - --:' 2..A:.-Sli-.- .3 0788  02017.·03('lb'.,2 :21.03431 10)712,2,„8,129.

MTBUB FM MTKVV FILL PHKI TIMEA 0789 02020 03417 66 03435 '30000

TV MTBUB MTBU9 1 OVER VK 0790 02021 03420 16 03417 03421

  MTBU9 TP-, -w. FILL 0791 02022 03421 11 31000 30000

...  ..v.*   -4.:   RA :i MTBUB ='-4, -  Vi   AA..2.. f....:i -3.5-'.PXU    2 ( 24 "ii"- 0792' 02023'03422-7'21' 0341.7  03712=i.,;48.1
''  -,   · '     .iIJ ·     MTI t.5  -'*     'MTBUS 1.  '  4> f-·'

- -··-·'-,1--4 7.'.7 b,·0793,020*4/03423 L';.41  03431.· 03417.$0:.2'..914
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ZJ   "1 OA LEADO 0827 02007 03466 47*03467'03503- '
10A TU PARI IRENE 0828 020/0·03467 15 03526 03471

Sp    Vt        / 0000 0829 020/1 03470 ,  '31 03712 00000
IRENE EJ FILL LEADI 0830 020/2 03471 43 30000 03506

TV PARI LONGU           '                      0831 020/3 03472 lA 03526 03476
TU PAR2 - LONG 3                         ·        0832 02070 03473 15 03527 03475
TV WARP   . .   '   LONG';     " '   -     - 9·,I-- -·  ·    - · . ·  '    0833 02075 034:74, 1 6 03527 03475

LONG3 FM FILL X.   ·,-, FILL .-       ,  0834  020 /6 03475 66 30000 30000
LONG4 FM *  .      Q   ·      6    .     ... F I L L .-: .  "··. 'E...       - ..re _I../. 0835 020/7 03476 te 31000 30000
LOh'G6 FM W FILL 0836 02100 03477 66 31000 30000

FM U F2 0837 02101 03500 bi 31000 03747
LONG7 TP Q FILL oe-38 02102 03501 11 31000 30000

MJ SAYOU -:Racy.  73)*       ·
-
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DIFF3 O 0000 0000 0091 02163 03562 00 00000 -000007  -NOP

DIFF4 O Ooon Ooon 0092 02164 03563 00 00000 00000 Nop

DIFFS O 0000 0000 0093 02105 03564 00 00000 00000 NOP

DEN O 0000 0000 0094 02166 03565 00 00000 00000 NOP

UUKE MJ 0000 BLOKS 0095 02107 03566 45 00000 02200
DUMP O 0000 0000 0096 021/0 03567 00 00000 00000 NOP

El                   ·                                               021 /1.03570 00 00000 00000
E2 021/2 03571 00 00000 00000
E3 02173 03572 00 00000 00000

EASY O 0000 0000 0100 021/4 03573 00 00000 00000 NOP

FLAGO B 37777777/777 021/5 03574 37 77777 77777

GEE O 0000 0000 0102 021/6 03575 00 00000 OU000 NOP

GONE O 0000 Ooon 0103 02177 03576 ·00 00000 00000 - Nop .

GIL MJ 0000 BNUP2 EXIT 0104 02,00 03577 45 00000 02036
HELL3 O· 0000 0000 0105 02,01 03+00 - 00 00000.00000 NOP

HELL# O 0000 0000 0106 02202 03Aol  "  00 00000 00000 NOP

INVBP O 0000 0000 0107 02203 03602 00 00000 00000 NOP

ITEST O 0000 0000 0108 02104 03603 00 00000 00000 NOP

13(N O 0000 0000 0109 02205 03604 00 00000 00000 NOP-

II        0 0000 0000 0110 02106 O3A05 00 00000 00000 NOP

I.I I I I 0 0000 0000 '

0112 02,10 03507 00 00000 00000 NOP
0111.02pu7 03606 00 00000 00000 NOP

ICOUN 0 0000 0000
JOHN O 0000 0000 0113 02211 03610 00 00000 00000 NOP

JOE O 0000 0000 0114 02712 03611 00 00000 00000 NOP

KIBMP · O 0000 0000 0115 02213 u3612 00 00000 00000 NOP

JA7Z O 0000 0000 0116 02214 03613.    00 00000.00000 NOP"

LOWO O,    0000 -- FO 01 17 02215 03614 00.00000 03745 NOPJ
LOWl O     0000       Fl                                     0118 02216 03515 00 00000 03746 NOP

NXTIS 02,17 03616 00 00000 00000
Crl BCOUNT 02220 03617 00 00000 00000

6 LVO VO VO 02221 03620 .00 03741 03741 +   -I.4

  LCOSMU COSM0 COSMO 02222 03621 00 02240 02240
LLAMAO . LAMAD LAMAn 02223 03622 00 02446 02446

LBUEQ RSRV  3           3                                           02,28 03623
LINDI FILL FILL 02247 03626 00 30000 30000

FILL .     ,_FILL         
02230 03627 00 30000 30000

Vl V#·                                                                    02231- 03630 00.0371.2 03715

LOESC RSRV  3           3                                           02232 03831
LLAM RSRV 3 3· ..  02235 03634
LCAP RSRV  3           3                                           02740 03637
LFISS RSRV  3           3                                           02 43 03642
LEIN RSRV  3 _ . 3 02244 03645
NLK O -0000 0000 0143 02251 03650 00 00000 00000· 1\top

NLKl '

.0 0000 0000 - 0144 02232 03651 00 00000 00000 NOP

NLK 2 ·. 0     -    0000               0000 0145 02,53 03652 00 00000 00000 NOP

NLK 3 O 0009 Ooon olu6 02214 03653 00 00000 00000 NOP

UNITS    F 1 -24 02235 0365u 06 14653 70246

PI       F     3.lut592/ .  . -                                         02136 03655 20 26220 77327

QUAIL 0 0000 0000 0147 02227 03t56 00 00000 00000 Rop

ROBIN O 0000
-

0000 0148 02200 03657 00 OU000 00000 Non

RUBIO 0 0000 0000 0149 02261 03660 00 00000 00000 NOP

SHELD 0 0000 0000 0150 02,02 03£61 00 00000 00000 NOP

SUMC 0 0000 0000 0151 02203 03662 00 00000 00000 NOD

SUM.F 0 0000 0000 0152 02304 03663 00 00000 00000 NOP

SIG 0   · 0000 0000 0153 02265 03 64 '  00 00000 00000 NO.

SIG1 0 0000 0000 0154 02206 03b65 00 00000 00000 NOP

SIG2 0 0000 0000 0155 02207 03666 00 00000 00000 NOP

SIG3 0 0000 0000 0156 022/0 03667 00 00000 00000 NOP

SIG# 0 0000 0000 0157 02271 03470 00 00000 00000 NOP

TEMP8 0     0000 · 0000 0158 022/2 03671 00 00000 00000 NOF



TABLE V-2I
(page 21)

wHIZ 0 0000 0000 0159 022/3 u3672 00 00000 00000 NOP

Ul              1                                                        021/4 03*73 00 00001 00000

U2             2                                                        022/5 03674 00 00002 00000

U3             3                                                        022/6 03675 00 00003 00000

U4             4                                                        02,77 03676 00 00004 00000

uS             5                                                        02300 03677 00 00005 00000

U6             6                                                        02301 03700 00 00006 00000

U7             7                                                        02302 03701 00 00007 00000

UB             8                                                        02303 03702 00 00010 00000

u9 9. 02304 03703 00 0001 1 00000

Uto            10                                                       02•v5 03708 00 00012 00000

Ull             11                                                       02306 03705 00 00013 00000
-

02307 03706 00 00014 00000U 12            12
Ul)    .        13                                                       02rto 03707 00 00015 00000

Ulu           14                                                       02311 03710 00 00016 00000

Uls             15                                                       02312 u371i 00 00017 00000

Vt                          1                                           02,;13 03712 00 00000 00001

VZ                          2                                           02314 03713 00 00000 00002

v3                          3                                           02315
03714 00 00000 00003

V4                          4                                           02316 03715 00 00000 OU004

VS                          5           -                                02317 03716 00.00000 00005

V6                          6                                           02320 03717 00 00000 00006

V7                          7                                           02,21 03720 00 00000 00007

VB                          8                                           02942 03721 00 00000 00010

V9                       9                               ' 02,23 03722 00 00000 00011

Vlo 10 02324 03723 Ou 00000 00012

Vll                 ·    ..11                                          02325 03724 00 00000 00013

V 12                         12                                          02326 03725 00 00000 00014

Vt)                         13                                          02327 03726 00 00000 Ou015
cri

V 19 14 02310 03727 00 WOO00 00016

 
'15

,
15 02351 03730 00 00000 OUO17

Ulvl            1            1      ,-                                     02922 03731 00 00001 00001

03 U2V2          2           2 02333 03732 00 00002 00002

U3Vl           3           3                                           02334 03733 00 00003 00003

.U4V4           4           4                                           02335 03734 00 00004 00004

Usvs           5           5                                           02336 03735 00 00005 00005

U4V2 · 4      -   ' 2 02357 03736 00 00004 00002

U6VJ    ·      6           3                   ·. 02340 03737 00 00006 00003

UZV 1  •.  ._               2           ..           1. '.- 02341 03740 00 00002 00001

VO 02,42 03741 00 00000 00000

V 19                        19                                        02343 03742 OU 00000 00023
02344 03743 00 Wool 00002.Ulv2     -. 1. - .       2

UlV3 1            3                                           02345 03744 00 00001 00003

FO       F                                                              02346
03745 00 00000 00000

121    .       - F    '     1..   . ' ·    .    - 02,47 03746 20 14000 00000

F2 F 2 02330 03747 20 24000 00000

Uuul 8 001000000000 02331 03750 UO 10000 00000

v77778 8 00000000/777 02,22 03751 00 00000 0/777

'DLSEF 8 020006400001
-

02333 03752 02 00064 OU001

KOLS RPB OLSJ 02334 03753 75 30000 02126

LOLSSF DLSSF .. OLSSF      . . .                                 02305
03754 00 02130 02130

LOLSt OLSt DLS/ 02306 03755 Uu 03756 03756

DLSt LBRMX LBRMX BR 02337 03756 00 00175 00175

DLS2 .   . *LSFKI LSFKT       51                              02300 03757 00 00167 00167

DLS3 LENG¥ LENGY 1+3 02301 03760 00 00 31 00131

DLS4 LPHKE LPHKI RI+2 02.62 03761 OQ 00200 00200

OLS5 : LISOP LISOn       8                               02363 03762 00 00126 00126

DLS6 LREGN LREGN 02,04 03763 00 00145 00145

DLS/ 02305 03764 00 00172 00172LMESH LMESH
BR                                                                      02306

03765 00 00000 00000
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SI 0230703766 00 00000 00000
IPLS3 02,/0 03767 00 00000 00000
N3 021/1 03770 00 00000 00000
RIP52 023/2 03771 00 00000 00000
DUMP88 023/3 03772 00 00000 00000
KONREW 8 020020000000 023/4 03773 02 00200 00000
VARBL LBRMK LeRMX 023/5 03774 00 00175 00175

8           2                                           023/6 03775 00   00013   00014
VO VO 02377 03776 00 03741 03741
LBUEQ LBUEQ 02uu0 03777 00 03623 03623
S           R                                           02(01 04000 00 00013 00014
VO VO 02 a 02 04001 00 03741 03741
LINDI LINDI 02403 04002 00 03626 03626
91       V 4 • 02404 04003 00 03712' 03715
VO VO 02405 04004 00 03741 03741
LOESC LOESC 02406 04005 00 03631 03631
Vl          V 19 02407 04006 00 03712 05742
VO VO 02410 04007 00 03741 03741
LLAM LLAM 02all 04010 00 03634 03634
VI V9 02412 04011 00 03712 03722
VO VO 02413 04012 00.03741 03741
LAKRK LAKBK 02414 04013 00 00134 Out 3u
VI HELL3 02415 04014 00 03712 03600
VO VO 02 U 16 04015 00 03741 03741
LCAP LCAP 02a 17 04016 00 03637 03637
Vt HELLU 02420 04017 00 03712 03601
VO VO . 02421 04020 00 03741 03741
LFISS LFISS 02422 04021 00 03642 03642

Ul                        VI          HELL* 02 a23·04022 00 03712 03601

t•D LEIN LEIN 02425 04024 00 03645 03645 '
VO VO 02424 04023 00 03741 03741

CD I V 10 02426 04025 00 00012 03723
-1 VO          VO 02 u27 04026 00 03741 03741

LSFK/ LSFKI 02420 04027 00 00167 Ob167
S           I                                           02431 04030 00 00015 00012
VO        ' VO 02432 04031 00 03741 03741
LENGY ' LENGY 02433 04032'   00 00131 00131
VI           IPLST, 024,4 04033 00 03712 03767
VO

.

. -ZVO,
.

02 u55 04034 00 03741 03741
LPHKI LPHKT 02436 04035 00 00200 00200
Vt RIPSe 02U37 04036 00 03712 03771
VO VO. 02u 40 04037 00 03741 03741
LISOP LISOP 02 U 41 04040 00 00126 0012A
Vt          9                                           02442 04041 00 03712 00013
VO          VO-                                ' > 02443 04042 00 03741 03741
LREGN LREGN 02044 04043 00 00145 00145
V t          R                                           02 u 45 04044 00 03712 00014
VO · VO 02 u46 04045 00 03741 03741
LMESH LMESH 02447 04046 00 00172 00172
Vl N3 02aDO 04047 00 03712 03770
VO VO 02431 04050 00 03741 03741

8 37777777/777 02052 04051 37 77777 77777
VBLl 00 LNTH LNTH 02053 04052 00 04061 04061

00    Vl          58RP 3 02uou 04053 00 03712 04102
00 VO VO 02835 04054 00 03741 03741
00 LVARVL LvARVL 02a36 04055 00 04064 04064
00    8           R                                           02437 04056 00 00013 Ou014
00    VO VO 02400 04057 00 03741 03741
8     37777777/777 02401 04060 37 77777 7/777

LNTH RSRV  3           3                                           02462 04061
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LVARVL RSRV  3           3                                           02405 04064
Ulvs 00    1            5                                           024/0 04067 00 00001 00005
U2V4 00    2           4                                           020/1 040/0 00 00002 00004
U5Vt 00    5           1                                            024/2 04071 00 00005 00001
USV2 00    5           2                                           02u /3 04072 00 00005 00002
FLIHAF   F •5 024/4 04073 20 04000 00000
FLS#25 F .4156666/ 02 a/5 04074 17 76525 25254
FL38TH F •375 02a 76 04075 17 76000 00000
FP20 F     20•0 024/7 04076 20 55000 00000
NMIN F 0000017 02500 04077 IA 14351 54707
INOT F 10000. INITIAL DELTA T• 02501 04100 21 54704 00000

1 £955 F 02502 04101 00 00000 00000
58RP3    8                                                '             02503 04102 00 00000 OU000
REWINU B 020020O00000 EF CROE REw IND. 02504 04103 02 00200 00000
WKGSTG RSRV  10 10 02505 04104
LLAST LAST 02517 041/6 00 00000 04117
LAST X53 UMM 11 02560 04/17 27 47470 OU404

SETL 108)

10EN 02521-00010 00 00000 00000
N                                                                       02522 00011 00 00000 00000
I                                                                        02523 00012 00 00000 00000
8                                                                       02524 00013 00 00000 00000

R 0000 0000 0006 02525 00014 00 00000 00000
S 0000 0000 0007 02526 00015 00 00000 00000
y                                                                       02527 00016 00 00000 00000

0000 0000 0008 02520 00017 00 00000 OUOOO
INFl 0000 0000 0009 02551 00020 00 00000 00000

INF2 0000 , Ooon 0010 02532 00021 00 00000 00000
INF3 0000 0000 0011 02533 00022 00 00000 00000

Ul

6                      I NFS
'

0000 0000 0013 02935 00024 00 00000 00000
INF4 0000 0000 0012 02524 00023 00 00000 00000

CD INF6 0000 0014 02516 00025 00 00000 000000000
00 INF7 0000 0015 02.37 00026 00 00000 00000-0000

0016 02540 00027 00 00000 00000INF8 0000 0000
INF9 0000 0000 0017 02541 00030 00 00000 00000
INF 10 0000 0000 0018 02442 00031 00 00000 00000
INF11 0000 0000 0019 02543 00032 00 00000 00000
INF 12 0000 0000 0020 02544 00033 00 00000 00000

0000 0000 0021 02545 0003U 00 00000 OU000
RHO 0000 Oodo 0022 02546 00035 00 00000 00000
VAPI FX-CHANGE CON•MESH,PB 02.47 00036 00 00000 00000
KKK FX-REGION INDEX 02930 00037 00 00000 00000
NOM FX-ISOTOPE INDEX 02951 00040 00 00000 00000

0000 0000 0023 02552 00041 00 00000 00000
PSUBO .F 3.12 13 FISSIONS-KW+SEC 02933 00042 25 57060 12073

YSLIBX        F 3 -3 XE 135 ATOMS-FISSION 024'a 00043 17 06/11 56457

YSUBI F 5.6 -2 I 135 ATOMS-FISSION 02555 00044 17 47126 01014

YSUBP F 1.4 -2 PR 149 ATOMS-FISSION 02,36 00045 17 27126 01014

LAMXE    F 2.1 -5 PROH-SEC DECAY XE 135 025,7 00046 16 15402 44501  -

LAMI F 2.9 .5 PROM-SEC DECAY I 135 02560 00047 16 17464 24065

LAMPR F 4.1 -6 PROB-SEC DECAY PR 149 02Fel 00050 15 74231 12733
02502 00051 OU OUOOO 00000

RZERO F 0     FIRST MESH POINT 02503 00052 00 00000 00000

TIME F 0     CURRENT TIME 0250U 00053 00 00000 00000

EPSIL F •00001 .00001 CONV CRIT REAC 02565 00054 16 05174 26542

EPS2 F •00001 .00001 CONV CRIT YOWER 02906 00055 16 02174 20542

EPS3 F •0000.1 .00001 CONV CRIT KztRO 02467 00056 16 05174 20542

EPS# F •00001 .
•00001 02 c/O 00057 16 05174 26542

KO F 1.0 1.0   DESIRED REACTiVITY 029/1 00060 20 14000 00000

OMEGA F DIFF. ACCEL. FACTOR 025/2 00061 00 OU000 00000
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DZDK F 1.0 DZ-OK FIRST GUESS 025/3 00062 20 14000 00000
0000 0000 0036 025/4 00063 00 00000 00000

QQ       F                              POWER DENSITY KW-CM3 02575 00064 00 00000 00000
DELTS F TIME SINCE SHUTDOWN SEC 02576 00065 .00 00000 00000
DTMAX F 025/7 00066 00 00000 00000

024uo 00067 00 00000 OUOOO
TAPEl    8 1 PROGRAM TAPE 02401 00070 00 00000 00001
TAPEZ    8 2 BASIC LIARARY TAPE 02602 00071 00 00000 00002
TAPEJ    B    '3                        MICRO GROUP TAPE NEW 02603 00072 00 00000 00003
TAPE4   8 4 NUCLEAR CONSTANT TAI·'E 02#94 00073 00 00000 00004
TAPES    8     5                        MICRO GROUP TAPE OLO 02605 00074 00 00000 00005
TAPE6    8     6                        RAN DATA TAPE 02606 00075 00 00000 0000*
TAPE7    8 7 ' INTERMEDTATE TAPE 02607 00076 00 00000 00007
TAPE8 8 10 OUTPUT TAPE 02610 00077 00 00000 00010
TAPE9    8     11                       DUMP TAPE 02611 00100 00 00000 00011

TAPE 10   8     12                       OMM SERVICE LIBRARY 02412 00101 00 00000 00012
0000 0000 -  4-I  - 0045 02613 00102 00 00000 00000

DIAl 0000 0004 0Ou6 02g,14 00103 00 00000 00000
DI,2 0000

-

0000 0047 02615 00104 00 00000 00000

DIA3 Oooe 0000 0048 02616 00105 00 00000 00000
DIA4 0000 0000 0049 02617 00106 00 00000 00000
DIAS 0000 0008 0050 02620 00107 00 00000 00000
DIA6 0000 0000 0051 02421 00110 00 00000 00000
DIA7 0000 0000 0052 02422 00111 00 00000 00000
DIAB . 0ooe

-

0000 .       0053  02623  00112' .00 00000 00000
DIAg 0000 0000 0054 02628 00113 00 00000 00000
DIA 10 ·· 0000 0000 0055 02625 00114 00 00000 00000

DIAll 0000 0000 0056 02646 00115 00 00000 00000

Crl DIA12 0000 0000 0057 02627 00116 00 00000 00000

6
DIA,3 .0000. 0000 0056 02430 00117 00 00000 00000

DIa14 0000 0000 0059 02631 00120 00 00000 00000
CD DIA15 , 0000 0000 0060 02632 00121 00 00000 00000
eD DIA 16   ·     . 0000 0000. 0061 02623 00122 00 00000' 00000

DIA17 0000 0000      '                          O0e 2 02414 00123 00 ·00000 00000
DIA18 0000 0000 0063 02535 00124 00 00000 00000

02+,6 00125 00 00000 00000
-"-           ""                   - 026·37·00126LISOP RSRV  3

;LENGY RSRV 3 3   -                                       02642 00131
LAK SK'    ·       RSRV      3. . 3 3. 02645 00134
LRDIF RSRV  3           3                                           02600 00137
LPTS RSRV  3           3                                           02623 00142
LREGN . RSRV  3 . ,-„ 3  .,            „               _          02626 00145
LBSUO RSRV  3          . .3   .· .                                         '         02601 00150
LBSUN RSRV 3 . 3                '                          02664 00153
LPHI       RSRV  3  ·    -  . - S .. 02667 00156
LCAPP RSRV  3           3                                           026/2 00161
LPBKI RSRV  3           3             -                             02t /5 0016u

.LSFKI. RSRV. 3 .... 027UO 00167
LMESH RSRV 3 3                                           02703.00172
LBRMX RSRV 3 ·3 02706 00175
LPHKI RSRV 3 3 02711 00200
LNSMT RSRV  3           3                                           02714 00203
LNXET RSRV  3           3                                           02717 00206
LCAPO RSRV   3   ..           3                               „                          - 02722 00211
LCAPT RSRV  3           3                                           02725 00214
LCPTI RSRV  3           3                                         - 02750 00217
LCAPF RSRV  3           3                     '                     027i3 00222
LXKI RSRV  3           3                                           02736 00225
LMFKI RSRV  3           3                                           02741 00230
LPOIF RSRV. 3           3                                           02744 00233
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LKPXE RSRV  3           3                                           02747 00236
LLKIA RSRV      3                                   3                                                        "                                                                       027 32   00241

LLKIB RSRV  3            3                                              02725 0024u
LNFKI RSRV  3           3                                           02700 00247
LNLP RSRV  3           3                                           02703 00252
LNSKI RSRV  3           3                                           02706 00255
LNOKI RSRV  3           3                                           027/1. 00260
LNFp RSRV  3           3                                           027/4 00263
LNCKI RSRV  3           3             r                             027/7 00266
LNRKI RSRV  3           3                                           03002 002/1
LNPKI RSRV  3           3                                           03005 00274
LNKE RSRV  3           3                                           03010 00277
LNKL RSRV  3           3.                                           03013 00302
LSHUF RSRV .3 .          3                                           03016 U0305
CRCOI B 03021 00310 00 00000 00000
23 RSRV· 3           3                                           03022 00311
22       RSRV  3           3                                           03025 00314
21       RSRV  3           3                                           03050 00317

03033 00322 OU OU000 00000
'
DELTA      F ' CURRENT'OZ-DK 03034 00323 · 00 00000 00000
MU CURRENT REACTIVITY 03055 00324 00 00000 00000
BLOCK 8 03036 00325 00 00000 00000

-NOCI B PRINT ROUTINE WORD COUNT 03007 00326 00 00000 00000
MNO01 8 CONTROL WORD DIFF• MON• 03040 00327 00 00000 00000

MN002 B CONTRnL WORD ADJ. MON. 03041 00330 00 00000 00000
SUBR RSRV   9- ·               9                 SUBROUTINE EOUIVALENCES 03042 00331
MLMI .., '. RSRV. 4            4 MONITOR· ALARMS ' 030,3 00342
DRUM B FIRST TEMP DRUM STOMAGE 03027 00346 00 00000 00000

cn MINCE B FIRST TEMP COHE STOMAGE 03060 00347 00 00000 00000

6                1
SO XE+S'l ISnTOPE NUMBEN 03061 00350 00 00000 00000

MAPK 1 CONTROL WORD ME+SM CONCR 03062 00351 00 00000 00000
0 MARK2 03003 003S2 00 00000 00000
0 K3, . ./. 03004 00353 00 00000 00000

STAGAT 03005 00354 00 00000 00000
INDEXS 03006 00355 00 00000 OU000
UTWICE - -   I.

03007 u0356 00 00000 00000
ADMCFF      RSRV r 3.·

-

3 i .6 03010 00357
15TBP 030/3 00362 00 00000 00000
UELTAT 030 /4 00363 00 00000 00000

LDKI EQLS LCAPO
LTKI EQLS LCAPT
LTKIJ          , EQLS     -LCPT I
LFK I · EQLS, LCAPF
LMKI EQLS  LMFKI
BK. ·...    EQLS·.. SUBR+3 - U   .   Z.-'1-  3-

BK 2 EQLS SUBR+S
BRITE EQLS SUBR+6

' WR2 EQLS  SUBR+8
ALLOK EOLS  SUBR'
ALL2 EQLS .bUBR+2

''   -   END       .   00000
00000
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CRITICALITY

SETL      1. , - 1400Rl   - - -'  - 9 I. 2..2-  ' '3.·  .       -
3 X53 OMM. 12 . .. .I-'g:..... 1(. . -' :...

. 00001 01400  . 27 47470 00405
CRTCAL MJ L+3 00002 01401 45 00000 01404

MS 00003 01402 56 00000 00000
MJ  . ,   .   ..  ·*-,9 FILL. 00004 01403 45 00000 3UOOO

' TP   N • N3 . 00OU 5 01404  ·  , * 11 00011 02147  ,
RA -

N3  ' . . 'V)          ,·   ·             · . , ·.'' . 000u6 ul 405 21 02147 02127
' TP MINCE  - '., - COREl   --7..--CALLOCATE · e-li ./.6.       ,/      '     · . 00007 01406 11 00347 02140

RJ ALLP ALLOK FOR ISOP 00010 Ulu07 37 00333 00331
COREI ORUM 1 VECTOR 00011 01410 00 02140 02141

..1. . . -  IARBL - ,,.™ .FILL -                                  00012 01411 00 01413 3UOOO
, ' u  .     '- 'M J  -.-0000   :  -1". 'GO ·

.

'.-,93:f'fe. 3- ,-Rl -Ff ":-.-·*  :2·-  00013-01412 '7-45·OUOOO 01436' -
IARBL - LISOP Lisop   .  'q, '  M- · * , . . ' 00014-01413  ' 00 00126 OU 126

.-
- -    . .V I      -   .. -8_ : - -r /•*12=4 '1..   7 .:.. .'·.'.t-t.5.''E    --  .'  -  00015 01414---:00 Odl30 00013

, ZERO ZERO 00016 01415 00 02125 02125
LROIE LRDIF 00017 u 1416 00-00137 00137

. -   - LY. 8 .-  -.Vt--,7.9-.0-,R.. ....1 00020 01417 00 02130 00014

: .    t.:, -,,  .' .'-' ..-'.  E    ' r....i, :    OS - EA   4331 4.   ,1 :»-'-< -: 0'.  -.'+...M#'. 3 00 :;.  ::  '    :;  :::i:  :::i:.'.'  '·, i·-  '  :,  - 1-  v I  AL.:r.z.--  . R.*,•..:   *-,2  2  -1  .11·..irI,Yta.  1--4.1 ../, f'v .:     '  '-'.    00023;w1422     4,00  OLIJO   Ouolu,   .:
ZERO ZtRO 00024 01423 00 021/5 02125
CREGN LREGN                                -       00025 U 1424 00 00145 OU,45

00046 01425 00 02130 0001...r .4-:t 5 „'.:    v..5.-Cr  1,-"r',.r..'.':pr R -- -.. -„-" ... -t'---. „--'„'7.-'.-M .0

 4'--- ZERO -- .4**FZERO'«'t'*-  4 ..¥414' 4.,1,¥21 1. Y.2'- ..77 .i- : 00047' 01426. · - * '0 0 -02125   02125'.
,»-.......4: .1,  2LMESHA-,.2-r'·' 2.-LMESH' -„'."," *t ":;14 1.  ..4 9. 4- . ,\-*-...4 2 .   2  -000'0 u 1427 .  '00.OU' 72 0Ul72 •t :.:1.i:.C::.... 3:-\ : . '5.V,. :2#6<ti''a: .NJ.»-,2 &1.12*1:hu  .A-F,'.·='i.%2: Ghil:,:.4 - :..ID'-  00051691430  ': rtuo  02 I jo  02147 - I,

ZERO ZERO 00052 u 1431 00 02125 Od125
1-PBKI - LPBKI 000'3 01432 00 00164 00164

-1.-„1:», r   r.'.r · - 4-- "s.*-.I 000'4 U 1433 00 OUOI4 00012

ui                  3:111:.5.3..,    .1..:,-'"ZERO-7...E.(44,*z2S657. Uf ,,.  /;3 2.  _ 1    2 ,"-,    :  -060J6; 0 1#3£493/· 001-02,25'·02,25»8 1

W        R'.*1-.-ll., 71:.8.t,-3:137777777 777.,:f'%'4.,t.: ,St--,-'.·: '44 --,--,·4 64.; . 4 -•1'-'.12 :t... 000,6,014355.:- :37 '77777,77777 -
  .ZJ CCIOS CCO K3 00040 01437 47 01532 01440

' GO " -2• • - -S P B•'3T  K35 '•-•··1·· ' '3·'toooh -  '--223,5, ES; fS.fiA; :t<Z-:S.A.wAL,·   1,•C..  ,c. 000,7401 4363&b j U· 00353, OUOOO..9.

CCO TP ZERO CRCOI  ·                        00041 01440 11 02125 00-310

eff,f-ver-vaIP..<3: ZEROrs-:279Z9:-vrhrz=,:ZA.'3:e *T:3,   rz-f·6r-,  - -™S··=-- 00042 01#fl-„--11 04125,02126
t  Sj·3:fii,i: K .*p,-s, , 2 ti  23 f».fl 13·, ' « '3.3 . .   ': ->:i'0: :::1: :; ::ttl'* 6,   :: :i  t:::f,;':
4 - ·i,-.  .·•--,.:·,A SP   4--V R I··' ·--· .-2-:n 00006i =-P IS·. vjR ICZ•Nur#*    LX·$:£2_3, th..2* 00045'0144441'4.31 100036..00000'*7)

RS A Vt            1            -                 00046 01445 23 32000 02130
ZJ' Ccl OC 12 NO YES 000-7 01446 47 01447 01454

 fc 1..-3-, ,RS .  fr Al,·.:rprd, fe V 1 -6 4<t'FA  47,2:4   -*wrb  =.  :'7.rq ·ve --r, rip 000,0.01497 -  22  3LOOO_02 130

'1'i'(* ;»,;RZJS', ,46. S -4,& , '., „".  47,< <. 1  i,.it IR' »2:"S:sZ, -, »»  ::; t; f: ,*·:'f":tt:: ' :: SS
iL --·ik-6.4'*CLY=. 211'06:CC ikifilS: :  CC, 0 2,4 0..'-1, NO'27,71,LVESDA.: 7.4£&14 421.41:;6:;,200023,:u 1852.:31· 47.·,01 453-0 1'527.261

CC3 . MS CC3                                         00034 01453 56 00000 01453
OC 12 TU Ccco .0(13                         i              00035 U 1454 15 02123 01456

fi   :: :i  =92-2,"UO -, -#  J--'- 11-21 - 'Rf-t,4 3'-4.1.-1,  v i  ·   .  4-· -"00000..91457·. .316 '00 1 26'01463::Si3.:i-61*A..f.X;-.:S,·3 1.: 4  <JAI,4 T CS-Y;9'fi f   9"iV - - ZP„i jtl  i*1 ,2 41.':40000,1.,1-4.6:;..'-: „ 3 000,3.'oub,  7 L 1.
AT CCC8 0(135 · 00062 01461 35 02122 01462

DC 135 RPO- 0, OC14+1                                      00003 ula62 75 30000 01464

SS·=/TUP<,i;  .ZI OL    , :'      F=  6£T.'Em,<e»:lf:v .9,Apf .  99' f     45, i:6843:'41Z;  := 103 428 rJ
:*,» . .:.31!,i,TP * 7'.V.,-4 1:319.Z'... I SOCT :t." &,(;NUMBER'·.1.·-:f '-4 4 R.00006 01 005  :13 1,4 02130 - 02 i 43
4,-CC#04'21:£SP LiL., NOM ..c--"': 4#-6  0000 '4  3-.1'*-FOR.4.A :i...4*2·.rf'.,  :'*0.  3- L  . 00007   01466 5.;* 3 12 00040.,00000.f .S

CC405 EJ FILL .- CC407 ISOTOPE 000/0 01467 43 30000 01476
RA . CC405

-
Ul IN NOM 000<' U 14/0 21 01467 02131

1:"*as-,"r·-- RA   i SOCJ --4 ="3€V-1.-i-,  . .n =-*AND.STORE 00n/2 01471 21 02143 OL130

e:·2>2.  44.il:Tpf'J't>ti '»4:1 .+ A CCTPi · iK.  .  IN'· I sOc T fAWB'#59'5;Rfl;00673rd ti Ti;73-1  1  Jauo t 3   02 1 Pifi
8> 14='„4 7 3(1*  4  - - 4.... dtrs' 1'r"c:l·,(0 : rei#*£,4*JOI-ylit i;&t .1-,.994*4;2412:,1::3 Z.:itadi;*rf, ) 1· ;2 <Lft-   . wii.. ' 4(-,,.:4Lf,"' ·  :   1.:   3'-·   "          ' -                    4
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RS CCTPI- ISOCT                                       000/4 01473 23 02133 02143

SJ CC406 CC404    *-  '*                            000/5 01474 46 01475 01466

CCU06 MS CC406 000/6 01475 76 00000 01475

CCU07 TU CCC 1 CC 5 CHANGE 000/7 01476 IS 02113 01500

RA CCS         Ul          . CONCENTRA 001 UO 01477 21 01500 02131

CCS TU FILL CC6 TION 00101· U 1500 15 30000 01512

IP ISOCT CCTPl 00102 01501 11 02143 02133

RS CCTPI       vi 00103 01502. .23 02133 02130

MN R CCTPI 00104 01503 71 00014 02133

AT ZKK         A                                           00105 01504 .35 00037 32000

ST    VI           A 00106 01505 36 02130 32000

LTR   15          A                '                           00107
01506 ,

22 10017 32000

RA A CC6 00110 01507 21 32000 01512

TP· A CC6 00111 u 1510 11 32000 01512

CC501 RJ L L+1 00112 01511 37 01511 01512

CC6 TP FILL        Z                                           00113 01512 11 30000 00522

MJ 0000 Ccll . 00114 01513    45 00000 01555

CC7 TU. CCC2 CC8 CHANGE 00115 01514 15 02114 01516

RA CCB         Ul           DELTA R 00116 01515 · 21 01516 02131

CC8 TU FILL CC9 00117 01516    15 30000 01525

SP KKK 0000 00120 01517 31 00037 00000

RS    A           Vt                          -                00121 u 1
520 23 32000 02130

00122 01521   -22 10017 32000LTR 15- A
RA A CC9             ·                         00123 01522 21 '  32000   01525

TP A CC9. 00lt4 u1523 11 32000 01525

CC801    RJ L L+1 - .   '. 001LS 01524 ;7 01524 01525
00146 u 1525 1.1 30000 00322

CC9 TP FILL        .2                                           00127 01526 45 00000 01555
MJ 0000 Ccll

00130 01527 37 01527 01530
Cclo.- - RJ L. _ .   . ·      L+1

01 TP Fl          Z             -                             00131 01530 11 02132 00322

6              MJ  ' 0000 Cclt                        '                00132 01531 45 00000 01555    0

         C
C,05

Tv 6 1 054        ·             CCSO 1-     -  . . '         -r..    .
··_-:.  ·     001,3 01532 16 02157 01511

00134 01533 16 02157 01524
TV 61054 CCHOI
TV L 1054 CC 10 001,5 01534 16 02157 01527

00136 01535 45 00000 01444

;s     "   Au-   -'     :-'-    --   , O+4   . --  .-    COMPUTE    .·      --'·     - 001'7'01536 65 00324 OU320

rp         u  · ·     i.      .'     CCTP I       ,    '      DELTA
-

00140 01537 It 31000 02133

TM ··'' 'CCTP I · CCTP2 - 200141 01540 17 02133:02134

FS OELK IS DENO 00142 01541 65 02150 02134CCTP2
0014*3 0154-2 11 31000 32000TP Q A· TOO SM

r      - -·   SJ- CC 107.,- CC 106.·   ,- .--NO.  . 1 YES    .....     . . . . .  ..,.  00144 01543   - .46 01551  01544
CC 106 /TP CCTPI  - '  A 00145.01544 11 02133 32000

SJ
'

CC 108 .s CC 109                                      ·    · 00146 01545 46 01546 01550

CC108 - -TN-' LOELK-- - -  CCTP 1- -
. 1  .2  -  .-. _ _. '-*'. .    .1.    00147 01546 13 02150 02133

00110 01547 45 00000 01551
MJ 0 CC 107

CC 109 TP OELK CCTPl 00131 01550 11 02150 02133

CC 107  - , FS   - .2-.... ---..,-. Zl - .-------„------- -  ......- -- -·- .·-·r.-. . -™001.22.01551 .  65 00322 Ou'l?

: ·FO Q        -' CCTPI 00153 01552 .  67 31000 02133
00134 01553 11 31000 00323

 - t ·    MJr...0000    '  Ccl,A-,- -,  ...........   i .: 00135 01554    45 00000 01555
(Clt     RPM   7

'

CC 111+1 00136 01555 75 30007 01557

CC 111 TP Z2 Z3 00117 01556 11 00314 00)11

·i. ·F S .MU ' KO 4 - ..  K. MINUS-KO  ... . .00100 01557- 65 00324 00060

TY- MU Zi+1 ---. 00101 01500 11 00324 00320
00162 01561 11 00323.00321

TP DELTA .   ·  21+2   '   .
TM U i

, CCTPI COMPARE .· 00103 01562 12 31000 021,3

M52 L+1 WITH 00104 01563 56 20000 01564

FS EPS3 CCTPl EPSILON 3 00105 01564 65' 00056  02133

TP . 4 A. 00106 01565 1 1 31000 32000

SJ ((13 CC 12 00107 01566 46'01573 01567
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CC 12 RA CRCOI Vl LESS THAN 001/0 01567 21 00310 02130
TP ZERO ' K3 SET KJ TOO 001 /1 U 1510 11 02125 00353
0    4          Q           EXIT TO 001/2 01571 11 02144 31000
MJ CRTCAL+2 PRINT END 001/3 01572 45 00000 01403

CC 13 FS KO Kl 001/4 01573 65 00060 OU320
FM u DELTA 001/5 01574 66 31000 00323
FA    Q           Zl                                          001/6 01575 64 31000 OU31 7
Tp    Q           Z                                           001/7 01576 11 31000 00322
FS NEARO       Z                                           002uo 01577 65 02136 00322
TY   U        A 00201 01600 11 31000 32000
SJ  _ CC 17 CC 14 00202 01601 46 01610 01602

CC 14 TP NEARO      Z         SET Z TO 0  . * 00203 01602 11 02136 00322
SP ZO 0000    .                t                  00204 01603 31 02126 00000
ZJ CC 15 CC 16 00205 01604 47 01605 01606

CC 15 MS CC 15 Z STILL 0 002v6 01605 SI 00000 01605
CC 16 TW  , Vt ZO SET ZO 701 00207 01606 1 -1.-(12 -130   02126

MJ 0000 CC 18 00210 01607 45 00000 01011
CC 17 Tp ZERO ZO SET ZO TOO 002·1.1 01610 11 02125 02126
CC 18 RA CRCOl       Vt                                          00212 0 611 21 Ou 310 02130

TP CRCOI - A. 00,13 0 612 It. 00310 32000
RS A V3 IS C 3 00214 0 613 23 32000 02127
SJ CC21 CC 19 00215 u 614 46 01617 01615

CC,9 ZJ CC20 CC22 NOT LESS 00,16 U 615 47 01616 01621
CC20 ' MS CC20 GREATER 00117 0·616 56 00000 01616
CC21 TV cCC3 SWX LESS . 00220 0 617 1.6   0 2,1 5   0 2 1 0 6

MJ 0000 CC25 00221 0 620 45 00000 01673
CC22 TP    21 2!R SHOULn 00222 0 621 11 00317 02152

TP    Z2 Z2R AITKENS 00223 0 622 11 00314 02153
cn .   TP        Z3                     23R..--    ·.    , . METHOD . 00224 0 623 11 00311 02154

6                  RA
Zl R RNOI   :-     BE USED '. 00225 0 624 21  02152 02151

RA Z2R - RNDI ,
-

00206 0 625 '21 02153 02151

8 RA £3R RNOI·-·- - 00227 0 626 21 02154 02151
SH ZIR 0000 00210 01827 31 02152 00000
LTL   24          A                                           00211 01630 22 00050 32000
L T R 12.·.'..7 - Z.IR -.- - ·-r.. 00232 01631 22 10014 02152
SP Z 2R 0000 00233 01632 31 62153 00000
LTL.  24          .A        ·                                   00234 01633 22 00030 32000

- -LTR 12     - -  ,- ZZR:  .   . -': 00235  01634     z. 42 10014 02153
SP £3R 0000 00256 01635 31 02154 Ouooo
LTL   24          A                                           00237 01636 22 00030 32000

*  ..·-.Am...12 .........ZJR . I.P... 00240 01637 22 10014 02154
FS ZIR .·   €2R. 00241 016140 65 02152 02153
SP Q ..0006 002.2 .01641. 31 31000 00000
ZJ .·_CC221... .. CC 24 . .    .... NO. 00,43 01642 47 01643 0/672

CC221 FS U 22R 00244 01643 65 31000 02153
FA 4 ZJR 00245 01.644 64 31000 02154
Sp      U      ...  .._...0000 , 00246 01645 31 31000 OU000
ZJ CC222 CC24. Y'65 - -   NO-                         «- 00247 01646   - ' 47 01.647 01672

CC222  ' FS . Lt
. Z2 USE ·' 00220 01647 65 00317 00314

TP . . 61 . -..       ... CCTPI  ...1,. - AITKENS . '. . 00211 01650    11 31000 02133
FS U Z2 ·METHOD 00232 01651 65 31000 00314
FA Q Z3 FOR NExT 00233 01652 64 31000 00311

·.-  .- - Ty. ..(li. .... CCTP2.·--·.    Z 00234 01653 11 31000 02134
TP .CCTPl A.    - ·                                     00255 01654 1.1 02133 32000
SJ CC223· CC224' 09256 01655 46 01656 01660

CC223 TP CCTP2. · A ,

. ' 00237 01656 11 02134 32000
SJ CC24 CC225 DONT 00 00200 01657 46 01672 01662

CC224 TP 'CCTPZ       A                                           00201 01660 It   02134   32000

SJ CC225 CC24 00 DONT 00252 01861 46 01662 01672

CC224 FM CCTPI CCTPl 00303 01652 66 02133 02133
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.-

ts f3 *Af «ftf*»%*%361*- .'.&1432&67&7:;  41
»61·.5.-·.Fs»Afet.4,·.2:9-4„2/z,LI,&*sk,k 51:&14  2 i il' %1%  t   00265· u-'664' 2033I-5601.-60 17,  40,

00,06 0 665 13 31000 00322, "-TN   Q      :
FS  , 4     - · -  NEARO·     . « . - ,  '- 1  -' .-·1  - .    00207 0 666    65 00322-02136  ...'...

002/0„0 867 ·  11-31000 32000
F. ,i33$563&6*i' 43:4:<(4(66-,T-5:.:26,#t't* ,84  3 rri  7&% 51: uu 6to, gliI:31:221
1    SE:D;C·.:31 N  ° 190..36.  *,4; ;5.&3532i,T..  0 1   .,i.,€2   ,t:, 0027,i0 672* le.02116'.021061
CC25 SP        - VARI.           - ' . 0000 -   IS· VARI- '     : "-'-    · ,  002 /4 0 673 31 00036 OUOOO

RS ,   A      ' ·   Vt.- - · 1 ...# -2 002/5 0 674 ·'' 2332000 02130
' NO '  YES 00276 0 675 · ·   47 01676 01703

.  : =:9+ '&£9P  .  t 4:.  .T.4,/r l KIFWAN 4:M# 3* Pi#M 100,„ru 676 *37Clieoll»;t.m«'pr.'.·ZJ ,3'.eca,&  4#LCJ ,<*1  eel:i®Qi>&te; 6M =)3 %:i = Dmi027-a-RS.4147·'- 64'·   *' 'Vt - '·7'-'
-.' ZJ   - CC28 -t   .  OC85    -  ..NO. '' 'YES .·'y.- ·'.'.     '    00302.0 701  _. 47 01702 02054

CC28 -MS.  ·'  ,   -;     --  CC28 ,:i...4,- ..,-- -·:,<.'-.r - 00303 0 702 -· - 36 00000 01702

CC'r'  r.   711,  ./.r.r' - rr,n ' r.00304- u 703-)6-eatt*-01705

 Pt)'*2 4.  RA':*€E Celo3:»i*$*Ul #*E M E, 5&# AC,) 4. :-: M  74*,- .b 1402%.0036<oi764 2 67-% rOa%;t,
fole,Wfi Npki;&51'1#112.E):f£#RJJU:*dilimic'kl#*316:mkedj,44:tu:ijowl*Ellistaiet£lailmt#56:SI:1 16:V<:2.:tesix-tii;; i.

·     , SP R ..·   ·    15     ·'-,  .'.   ,- . -r-''    ,'  ·'   1.'    '     00310 0 707:  ..31 00014 00017
,                          AT

'

Ccc6 ·
. CC 31 '. : ' . -  ·  ' .       -        '    -   "  '00311 0 710'»'-- 35 02120 01711"•

CC 3 1  5It.,. F RPV»r 0 --       -' * CC32* 1  .* .,CLEAR .N, 00312TR 7111-_75-t OO O 01716   1
I                            i983 ,i T!:3,4.'.&(ZERO, F.ILC , f,jJ% VECTOR-'A OO5)3,0 7325ENi 1,0212513(=01     1
' SE+1*511*RA,44((33 ii'*. 42£KKKNA'4£1FNANo**·.dt,A' #44&'lfts» 5**A&0031*TU 7137.,1*2*60;716%00037'

, r.,AW „w::2: RS-,£19-CC33 .2,4, 0-*v.,r-41*FF-Fii-,"HET"RE.¥***ABUW#*$#,14&9/4-74485;6'r >3'SIU 71428 2  0%7.16 02134
FS 1 Z:. :. ZI    - DELTA Z. · ,  r  :,3   - .i 00316 0 715  - ,65 00322 00317

CC33  '  TP-   e  · - .    FILL  , ··  IN·IT. · · --  00,17·0 716 »It.31000 30000

1                .               C"
· -- CC.Tp 1 STORF  Z.Z.  .    .                                   00320  0  717 -·15 01512- 02133

#1VQ/J  /Ld</U((10/' , * P#&5&%MIU e iff0;WA;2#4tlpfA<9%41663/fiSFil8/93"dl)5 OuO ,1;           .  N26 (IM·'.TV *ICCTPIBr».·59}CC34 Y'45€'- RM) 993j 6 &(f&  2*J< ,   1   00322» 7 12rPA6102133:01722*
'6(311120<Tpie£22·02 '32:,-&Billi: ,"*#4**MATRIX EEWraDIEEZ,addef.0*47175:40034),0  72214 ,lt,Loo,Rat,UOOOJ'

CO

i

S
· TP I Sacy  :

' -

ISO '  ' 00324 0 723  -   11  02143 00350
TP ZERO  -4     '   MARKI·,1- -,   .   ''-  .-        r, ··1. '      I    . ' · ,    ,·.00345  0  724,        11  02125  0035'..

··r MJ.'/e. 0000 +*.,    g,9..  I          ' I 00326 0 725 45 00000 02106

96€s u5."i.cc91·.41,4(CT€,203dmi'irGE-z  ,   $<4$5003*7.0 72* 6,-325»T,33 Os'ty/q,003.,O·0  727/ir:6* 5.02/33BOUO251 if ,340&(Ci::f=t:»'= :  &,  ,=,·-,j,6.,)«Ag,ug.tal,»ie,73,&
CC37     -    . TP ·     -Z    ·,                    FILL , VECTOR ' ', · 00332  0  731  '   . .1 1  00322  30000
OTOC,       .    TU    ·.      CON to -0Ct 00353 0 732 15 02052 01734. . .  f '..
Ff-• R •                r,C 1 _..:   _, u-

.

- 00354 u.733  -'21 01734 02131
-twTS,rk,YN--'914 F ILL·%' P i <t 14   66*3678-7-5*  i6 -Siida 0,76 ii

  j, 9 13 1  i   2   4   .,< a    iml  .    5  ;i 1 i% 
AT · -   -  K I O    . - '     "  '     OC2  - ,.

. 4 . 00340 0 737  . 35 - 02050 01740

oc2 RPB - 0 - ,        0(4,· - '    00341· 0 740   , 75·30000 01742,

0(3•.5r=TB    -' GTLL ,     --   Ct, 1                                                                       1 00342  0 741 11.30000   30000:

DC#y«*Tut,94CON I #5*(«I'oc5»0*':4* ;'0 Pb**k' 3 249f i#1&2&T#iNOOJ.,Ri   *Wi ,5702053'01744,

 *Lin:.1.*44,2%1}%00* 4- rseimb  %.:4 2 vita  tw=1 14&61
7'   - TV · LPTS  -   -     r   , OC7 ' 7 .-  - .       - ·   00346 0 745, 16 00142 01751

R · ·4- t l s. ' 00347 0 746 31 00014 00017

- -=e AT--t-ICI 1 nrg -

00330.0 747 35 02051 01750

Oce>ZireRP   01 * 5.. 4 . '0(8''Sts *,<  4< 'U 750 75330000 01752J'm 44- ''  W.4.-- 9.1 00,22to 751·41--¢:.11.30000.300001
  eN: 22 Lh'.'4,& P,US 'Ri€ S·*7  4 ,J I  6  6,:,A, 00„,:u =2359f,710„3610'75 1

-MJ 0000  -·.  SIX 0033 0 753 45 00000 02105,

S;A::4===,'-'==:%».1,-2=--" -'r'„ 7,   siliE, 9.,E'EE.isil'Izal,Mliwidem.Miwi<.23£+S**EV:%45754£4**448;F*em#aMVAME,uilf.-*-fj#*45*82r36*;4



TABLE V-2J

(page 5)

(1.3,5..3#.7..=r,-i::.72,-3  rp-- f..f» 1I, .6»=,==,.2322r, Cir..Sifili 49: -412-1-,2766 jir-NKZA",·A'. .,TUt£#LPTS.2-,::,1:  NKe ..,„92•,2._7,1- A .. i. .'. - :.2.13'pr. .-  : ..: -  ·4.1„. .ZIL'. .5.,TV - >=A LROTF·.--do-  NK61,8 482:3:2..L. As- - .18<.4  #4#4-44..·..„ ...'31 00,01·Ul 760,1-,1 16  01 137  01775-,
TV LMESH . NK3 MESH INDEX 00302 01701 16 00172 0176/

'         : TV . LMESH NK 7
· IN EACH 00303 01762 16,00172 02000

00,04 01763 21 02000 02130

3.rE--5 Fi Tv- 37'  REGNI· ·71;3t'NK93%, i (TRE'Gic  394)95 5, 11 rf-€;S,£3100,•540  764'7: fle;00'1 45·0200• rr:::    · . ...1'  -Tp 4.3 RZERe !39.ONICE* ..s I 'Sj,s, 3£..el.3:31 7 :5 ..-7-4.2-:33,00306.0   765' .r.*I 1  -OUOST ' 02042  .' 6. 9.,·321,3':, RPVf»Sn. 2,-, #s,·.... -64 · NK34•1'*2.1:1*SSeR,. 56„.ry-ir.40..i,e.r,u s. 6 k*dJAr:00307..0   7661#ED75 7 10002 401770  
NK3 TP NKE3 FILL. - INITIAL R 003/0 0 767 11 02042 30000

TP .ZERO NKEI.                        '.   003/1.0 770 1 1 02125 02040.

0  ... -•...=-TP,-4. v l u. NKEZ ,_ 00,/2 0 771 11 02130 02041
.. NK4 M-,»" :3'TP .t;S.Vrt'N:'y·iiy,-.9NKE44 ..:.SSIKi·€ESO,i i  3 5:: -i«3'  '003 '3  0  772'gUZ; f 02130'-02043 4
1,No :Sit. RR:-' NNK&7  . ,-hy'21.:  .,-, .1-.*-,    fl,'rEN,  f    "..., ..  ,il *,1iQ:   ,L-i,. .000093{45'00 777734  ttfOOLLO4OOO:OO:;33 *t

Z                                 - 4 -

NK6 FA NKE3 FILL INC _R 3. 003 /6  0 775. 64 02042 30000
TP U. NKE3 '-    00377 01776 It 31000 02042

-= r.5-7-54 RP\(:tz. 2-.475*1- -0-™1NK7+1                                       00400
01777 75 10002 02001

' N11. '::5 -si-&4-3.:AS  '.*'p:;i:3·IS5jl. f: .E'.  .  , 9-*.++ f , 34 : g:j:j-*:: 9,3,  15:oj:i::f::%:: 18': 7..,.,•*41TP-2*2 NKEE*la:.t,1/6. A ir·2:A1*: RiR·.*OSJA fkl 1 rJQ,sl.A »:6' 00403 · 02002 152" i 02093• 320097
NKB EJ FILL . NK9 LAST IN K. 00404'02003 43 30000 02006

AT Vt . , 'NKE4 ·NO'.              ·             00405 02004 35 02130 02043 -

4 -4.......     ..MJ.».er- .„ -NKS -, .-2--- - - -·-r ---"' ",=-·' -"· ---r.-i- 004ue 02005 45 00000 01773

P NK9 Zi ,E.'tiTPS;;-1,·N'K  ,C '  iF ILL 1FF.K.»3·STORE e. -r, -1,· ·.-A ·:„ice -_:•,f  .1'-*-'A.< 001,07   02006-"J',f , I .io  O4  ·3UOOOJ                                                                                                                                                                      ...S ......., ..C··S-U' 'Cv=*-,e... r  ....,3-,-/4-                                                                                                                                                                              1i  2252.S:Yd:: » 2st<ilt°2 SS,%BXYSf.*,4 )M , 1Eni·sg e.lt 004 ,1,02007f :it,3I' '25:320004....&9............<..................
EJ R NK28 . 00412 02011 43 00014 02017

' AT Vt ' NKE2 '' LAST K   - 00413 02012 35 02130 02041
00# 1 4 02013.  * 21 01775 02130

c,1                          6.4-7735-e...,  RA wi).NK#pr #LGAV S,-"Mi'...'UST*fet#,-,Ic""97 -C Ff*'2          6 Egi#*&:743:::.353*fruMemb*MEPr *t ;:·=46-6:4::3
....                = te.=          I

                    2042,2'129MJft;btlOO6060*f -8.*NK4 '11 1 #<3   Mu 941*.'91 9 1 .b. 51M-to0417.'02016 D.»5,00000:03772 j
NK28 TU CON 12 NKZC  „   ·.·

00440 02017 15 02044 02021                            i
-     . RA NK2C Ul          ·       '                        00Uzl 02020 21 02021 02131

21 =:25': ELL#-If     g::: ",-  3: U$lIF . .-- 43933*-xzle:"3359 00 %-3 ; ini 1;'     ,  00  24

  2-t ASPX  .B   :i st %522-6, 1   ,1 . . ,   .,   *'',-"2,  i  -,   : v4 - 7#-,-' : 00  6 :00 :it.r      -;: :    N
NK20 RPB 0 NK2F      -                       *         00446 02025 75 30000 02027
NK2E TP FILL, FILL 1   004/7 02026 1 1  30000  3v00O,

, NK2 F.M.4._TU ™.,r.CON I 3-:r:,1- NAZG -          - My» - . +.. 004'0 02027 15 02045 02031

;CS· 4-fA RA-:-r#*NK2.641<%*f'·*'ut: ,fl.,r 5*5,25'.S  .<4 11+f    4  ,p   4Z         04"tu2030- 260'20'1 0213,=322. ,m/ vi * i  q';GR 31.-,1-·S e *MN:J:g - .*,4.* ,j;I: i;2**
«

, I SP R 15 00434  02033,-.,  31  00014  Ouot /
f     , 004,5 02034 35 02047 02035r AT %13

-:::it;.=            ..NK2H RPB · ' O 09426 02035 75r30000 02037
r          .RFric     -.1£7   - --
51224 4 4< ' b  *  3                                                      **»»-1,000 :4 3:-t=:R=.':= .|kNKE IBRO.Sts*:6»12 0000.-'-2490000./1.'6,2.N 2236UyJJ**B-424:*11< 1 jjIPO44'Lo2040 312109.9000020"0009
'

NKE2 4 0000 . dooo K ·   ·       -                 00442 02041 00 00000 00000

NKE3 0000 ' 0000 R 00a 43 02042 00 00000 00000

,_NKE 4 -„-4.----- 0000 -'

0000 ' COUNTER ·-, 004.4 02043 00 00000 00000
2-7-'07  -                    '     4          -  .'.,4 1     ·· 32,7

Dl.'CON, 2 : =..%=4.CMESH'e.'; »; LMESH. *- 1- 143,   -1»Az: 54, . ,R  .          J -00448:02844';5iroo .-60I 72 0 f724
"               f CON137.1PJ#34 CREGN45·6 LREGN'::hi ..„,-,·I.2 1,92.'. prt.<%  6 &,:Leki>.=2- 00446 020459.;t t.00#00'45'00145·'

fSK 1'2.C,•21•:tRPS F.e,0,5.442,1*a z-,NK2FwIA.. •'-..t.-9,1-uk.-fl:-44,4,22>*t  :644:,S<  004·+7-020463232.,5230000.02027,· 
K 13 RPB 0 NK2J 00430 02047 75 3u000 02037

KIO RPB 0 OC 4
' 00431 02050 75 30000 01742

00U 32 02031. . 75 30000 01752
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f.13.67;rpiete  iHALVe,54* 2.1:·13 ri,·.F·ti'*tfs  vt#*reyev#*4*Azbrijai,Pcrr:firp#*7,7,4 5".6,1>.,
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- RA OC9         Ul           .8 SQ D 00436 02055 21 02056 04131
OC9 . TU FILL .OCIP  . I MATRIX   -        ·            00457 02056 15 30000 02066

,FROM.DRUM.-i. 00400 02057
- le Ou164 02066
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CC39 FM Z FILL
-

.   MULTIPLY · ·· 004/2 02071 66 00322 30000

CCUO ,   1 T P 'Q- FILL . BY Z 00473 02072 11   3100030000  ·

4,1* .. ,RA..,.frpro Vt 00474 02073 21 02071 02130
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PAR2                           -              ·                    0741 01243 02642 00 00000 00000
SSAM SAM62                     ' 0742 01244 02643 00 02644 00000
SAM62  -1- y  -1. 44 UELVM : ..... DELVM-

, ·   0. .   3,·r"  -     ·    1 P. *v -                       '

0743-01245 02644 00 02651 02651

SAM63'  .    ·' ·. OELvp .1,· : ." DELvp: ':7':. r  ....4 ., 0744  0124602645.7 'i 06  02647,0264'7,
SHR I p -   ,  7..  „  7,  :    '    " 9 >., ' C:     '   . 40745:01247  02846·  600. 00000  00000
DELVP  -1.·, ...t-   414Lt  AAET *...·.O.:. -:                                                            .¥. -,.92 0746  01250·02647-A:'00,00000-00000
DELVT      '                                            ·          0.47.01251 02850 00 00000 00000
DELVM                                                  '           0748 01252 02651 00 00000 00000

01253 02652 20 26220 7/327P I ·t-,./... F_rrr,·.p3.141592.6.-
F2   4'. --  " F.A.i...  2-,.,- -E   'i'.„2'TE:F#    x 711/- < ,W -, ,- ,v."    'z,k,- . 4  7 '1   -0' 254-'0266.3" -2526 2400600006

W ' . -I-: ..1  ·ik 01255 02654   ' 7..45 00000.02660'PASS 1 6.- 4 MJ, 4.« '',44   ..9,  r     Lt4,;:2.„34 ,1, ' J 7,2 ....., : ....: :.Cr   ':.,4:4,9, -0   67.:4L*  -3 ' 7  -- MS -·-9   1-,6-4-©1,t. 4,266# - 1,624::Mi;, ·--.,4-4,4;*r-1-C, As; ..·u 12*...'6 01 256. u2655'1 <656.00000, OUOO.0
PA2 MJ                FILL . 01157.02656 45 00000 30000

01
1

PAP Fl LL 01260 02657 00 00000 30000

                      I I:'·*Fit   3.24 %* CL 7  f33 1 7-r .A'7 ' "IjX#*TRZVPEE:Ui8%=Jf,:01  62   0266 1 - .15-32000 *1266201261-02660 -r 31.02656 00017

f                   YPA37< 4. :TP,=.1: :FILL'*5:ti« PAP, 1 -„.1 0.:.f 95' IA et,;4f>:St..'.· 735  . ' 01,63  02662.<<.1.:.1 1 530000·02657                                                                                            -"    -'-LQ -··1' PAP -·-i-  --"A+1 8 ·6*-1--Wrv<*baL**3;3 -·•»--4*.wa#-3..--Tr/'01 264.02663 1 A:- 55   02657 -32022
AT PAP A   -        -                          -'   01265 02664 - 35 02657 32000

1»1  6,»1,111»Ll=»11'I   1 1114'*-1,1111-     1    1-
PR :5-0.:6sig  *  pS :ir., .., -r.,e. ..Tly,%4r .-,7. .t7 ,4,-:W.'+ .gi»01  ;2:2:;,3-2,  0*704:'6267'.

MJ pA2 01273 U2672 45 00000 02656
CONS6 8     020006400000                ·                  ·        ·01274 02673 02 00064 OUUOO
REV ND--9, , MJ ,·*'·p,z::330 Z..917,¥L+3...- ..,-RI::-y,me-·,7,.... ·•+r•,9'se:,v  .Ar,·<*n,"tr•T-0 1275   02674   ,-„.45..OU000   (,2677

'2202'-'it::*15:21-3.I "14' *4 '  Si. f-"t%:,f-S-' 2  )«t'»»t'i.  t ;; ; t; ;; 2:.'  8D     ·,·;0   M·,44-5-Csp 2, 1: i PE46·23%5%:, 22<t-161·:*0':,4i:.r  LES·.i'.leb•.3£X&3-4,326 01 300'02677 62--'3 1 4 00073   0001 'P
AT CREWB OUMP67 01301 02700 35 02703 02704

 zv.'2:B E 6:i==i,F i,f, y.,i», t ·-4, .»  ilii    ili .--  ii  i iii  iiti
DUMP670'3·4, .r  -£*5,9 ... .   :t.t·:.:.:  ;· •'  3'-c-:-'. ':-3  ':..15,1.'.t ,(,Y'..'7:   .3 .., '.. 0,305 02704 ·,00/00000 00000
LLAST·5,·'i '»,4-4*Cili·,_  w.:,.*. .<:t.i*1,·LAST,L.-  2.··A:-, 1-.4..1 Z L  r..::2'6.. <-'- ,i... ,-2 %2.01306" 02705. 4-'-00.00000  02706
LAST · XS3 UMM 13 01307 02706 27 u/470 00406

SETL 108)

,1 0,EN -:.9 '<1·;1- ·.,-.  .- · 4-*-:r- ·•r•-·.«-.-· r-* -,6•,---„- .-I-.... 1-- ,......-·   . . .      0 1 3 1 0 uooto 00 00000 00000

n ,- ·.1 24"t...»A.«ft.f.I ...f. .e;., ' tiE   E i.. '42:...t.:7..f .1-:-4 :.,i...1.:. i. ; 461  50#,1 C...E t<-ad=  055008  :· I. ...,.'.f.l ·t ',·':1."...'_ "    ...  .•,f_v_'g<.. 52'.'  · ·.  5 -3..:F·.-· „.cti .:f.„ "..'.      L .' '···01313  00013.  4 00 00000 00000
R 0000 0000 0006 01314 00014 00 00000 00000
5 0000 Ooon 0007 01315 00015 00 OU000 00000
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Y   '  .,r  . --t 9 .» ...               ./                                I        -    -
01316 00016 OU 00000 Ouooo

, -                    '   · 0000 0000  -   • .         I  -- .-     'i 0008 01317 00017 00  00000.00000 '
i N F I     . - '  1    . · , +   ;    0000  . · 0000 0009 01320 00020 00 00000 OU0O0

'·INF2:v- -, t-»     ..0000  -     ...:.-.   0004-.  .  .-...4-L:r.6- .:4. $1 - ...' 0010 01321 00021 00·00000 00000
INF3, 0000 Ooon 0011 01322 00022 00 00000 00000
INF# 0000 0000 0012 01323 u0023 00 00000 00000
INF5

·- - ...   -  ooto.„.... "0000  '6      --  -:f57<f. "'.T,"   i •0014 '01325 u0025 00 00000 00000
0013 01324 00024 00 00000 00000

'INF6
'

,  1 N 8 -  ' .1- Li,- " -   I- 0002 . :i. 7 1   000  .  L. :   »ifJAiffik,-._ .i  36,.f.tL.· . . . .
0015 01326 00026 00 00000 00000
0016 01327: 00027-," 200 00000 00000 -

INF9 · 0000 000n 0017 01330 00030 OU 00000 00000
INFIO 0000 0000 0018 01331 00031 00 00000 00000

0019 01332 00032 00 00000 00000

,  INE 2.- ''.RP-'0000 '/'7 *,70000  ' ·7 - 1   14 6 70 / =F-7'3 ·'r  Uo20.01333 00033 'V- Ov· 00000 0uooo,
F  J., -*    t.''Ii'.·t..r·0000:· ixt.'rl OOOD, *1.-t: 4'"  t·.   :1, 2*f,    ...st  ...      ·   0021   01334·00034.    ' 00 00000 00000  '
£RHO· .-*-1.·'<-...3a. 0000, 'v#r-£1.iOOOoe.tas:S.zi ..  *:.·:1*r-'5_·., .,2.-  :, ·0022 01335 00035  -   '00 OUOOO OU000
VARI       ·                             FX-CHANGE CON,MESH,YB 01336 00036 00 00000 00000
KKK FX-REGION INDEX 01337 00037 00 00000 00000
NOM. . I.-*- FX-ISOTOPE INDEX 01340 00040 00 00000 00000

:; . - .. .2,1.:933382,3- v.p w.06-0 ..7frA;  »   ..  ..  ... ::c.     -37 (<rs.'i:-092,10' 34,70004,'--   -00' 00O0a. 00000:
*,PSUBO b.,F'r-Fe--3.12'2;'.4-  r.-,.137..:,fi:4- "O, Fl SSIONS-KW+SEC:: f.· •r    » ': ·r .t·01342;'00042,, ·.·25 57060 12073
-YSUB* Ar-.F:1.:-2-3 6:i- £514 -,2-345 tu  .4..;  r XE 1 3 5+ A.TOMS-FI SSION 3,    4. 4   --- .    01343.00043.1.  17-  0 6 1 1 1· 50457-
YSuBI F 5.6 -2 I 135 ATOMS-FISSION 01344 00044 17 47126'01014
YSUBP F 1.4 -2 PR149 ATOMS-FISSION 01345 00045 17 27126 11014

4LAMXE., EF.27f 2. 1-,37 4 1;f-5--- 7.1-.,PROBI:SEC  DECAY  XE 1
35 01346 00046 16 15402 114501

.99 - ·*,i·- ---Sti·; 4 <-*' PROB-SEC DECAY I135·-,'1. 43 047'-'..01347*'e0047 :  le 17464-24065-
03.:''w. E*i»31ttiE f:, 2 2131311- 111, '.10, ;;: f. Nf - ·  :..Z:03  i ZOj''

cn RZERO    F -. 0     FIRST MESH POINT 01352 00052 00 00000 00000
1         TIME     F                    -         0   , CURRENT TIME 01353 00053 00 00000 OUOOO

         ,+EPSIL,·r._F.7-f00001--. ·:r, 1'.'.--4.-4 00001 CONV CRIT .REAC 01354 00054 16 051 74 20542

 EP52 ;,3,§; F·Ay'*4•0000"klit: 92, # ,144'16..4.,5  . 0000,- Cot,iv  CRIT -PowERZ .r='1:01 355*00055.'r:21 e' 05 174.20542te
F EP.53..' 3,5.' Fii>.t ..9--:0000 ' ''    ·'   ''tit*·34 5 *'\134: P'.00001   CONV 'ICRIT-'KZ: RO,    -  .'*...1'01 356.O0656i .".    16·'05 1 74,26542,
KEPS4 A"'--  F-*dI _:. 0000 Iti  5-*24'i-v#4·'21)E : 00001.·.36 : M .< lui< .t .. 2.:4$: :Ct o l 357..0005t -, , 3 0 -0D 1 74  29542..
KO .     F     1.0 ' 1•0  DESIRED REACT 1VITY 01360 00060 20 14000 00000
OMEGA F DIFF. ACCEL. 1-ACTOR 01361 u0061 00 00000 OU000

20.14000 00000

R:S»*:SB';,  /8: Pe :rd-1 .1 J 7       53,4. *I  S, : »P  n,6S6-  ;X b  32r,-bo  ov-«00,00000,14'QQ 3, A· *''   F ·...r .   ..Aet'-4 ...04....St.., ....,6 '. t'"POWER:DENSITY'J.KW-ti&11..• '4",   033£01 .00064 ' : 00 00000.00000 "
1,DELT#7&t Fi:S.,: 1  265 TIME·..SINCEISHUTOOWNl SEC,rtul: S:t3«,090651:1.09»00000- 0000©

DTMAX      F ' 01366 000** Ou OUOOO nooOO
01367 00067 Oe.CUOOO 00000
01370 00070 00 00000 80001

roTAPE 1 1.'.' :'B·:Ze*1,37'fli.  ,ll:r:t ,7r.1,0PROGRAM .TAP,E..,--..,--B-„"..,.'.'r....2,N'*TAPE2 '4 948 r e   ..2   22-:.,- p:bf >12.!»,s.47· .-· BASIC'LIBRARY • TAP.t  ·'..'.  y; <  .4   01 37· 1 ··0007 1 i 101 00100000 '80002  2
t,J::::i'ir.'BB.' 4.'p-#  ,    -   . g,  ets        EO RG COOU  TT  ,         S    .;1   7732iu0 0077 L--. --; u 00u000000.;0000  i
·TAPES    8     5.   _   '    •          MICRO GROUP TAPE OLU 01374 00074 00 00000 00005
TAPE6    8     6                        RAW DATA TAPE 01375 00075 00 00000 n0006

 '     'Ei' 57« 0.  : f,K E: - SiEr':; UN   ;5.Ti: 57P,tf.r=.3.7.,-700,; ;-   4>-- 8S       - 03To·  :
1 .i:::littt:5.)  :SUfl,1 tie< ·, .li :  ';S: FV C2,jii,)11, ;1.,2..9.-.".2 . ;:  . 3   1 .  Ij ;   ;  00   u0 11 4

0000 0000 0045 01u02 00102 00 00000 00000
DIAl 0000 0000 00.6 01403 00103 00 00000 00000

0047 01404 00104 00 00000 00000

' °i" 50:t-'· r' 0000'R, I00003-r":-'.'----5-i rD-3 -Z  .. '45"  60•8.01.05'•10,05.-    -Ou  ouooo  ovooo -
DIA#  5.,2'  ·4·.t..  .0000'1 ·. «- ··-4 0000·f-  'c' ·    - · . . ·  ,-· 4 .0049 01406 UO106 00 00000 00000

--DI As. ."5 --.4.--t.   0000 . 16 r .' Ooon       .-.  ..4 '  .-'. 7.:'...31.;lk..i,' .7 .0050 01007 00107   - 00 00000.,00000
DIA6 0000 0OOn 0051 01410 00110 00 00000 00000
DIA7 0000 0004                                  0052 01411 00111 00 00000 00000

.
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00 OU000 00000
UIAS  -'i=17-'-: 000 ---...s. .000 .1.. i.'::.17  WArT T»...:,9-'.--,   -d'1;ig;:.; :.t;O ;. :In,,G· 66000:6 *idii'
DIAIO..,p--· . :,0000· .' 0000 ,   ;       ..     - 2-  ' . . .          ..  '      ,         .   0055'  01 4 1 4   U 0 1 1 4.   *       00   00000   OUOOO

DIAlt. - ·4 ·  .' -' 0000·.3 ......0000.-,·, 62111-'ZA.:„464-Ze, -A..1-5  6..  .._.0056  01415' 00115, .200  00000  00000                       J
DIA12 0000 0000 0057 01416 00116 00 00000 00000
DIA13 0006 0000 0058 01417 00117 00 00000 00000

0059 01420 00120 00 00000 00000DIA 14.- „t...1-  .0000.-F,1.-.. ' 0000. A.......  ...>' e.fg         *:7:.' ' ' ' '-7 '0'060 01421· 001219: - 06 00000'·00000'DIA15' ' ·r'- 0000 - -- 0000· '.    ..1 .  ...
U I A 1 6          .  ···'     -  1     0006    . - .0000 -  '·' '..'-AN.:. 00151.01422 0012215,·-00.00000 00000.
DIA17 z..' *·4   -  ·.0000    .· *.           0000       - , ...   ·. 3. -0·,A.6   4=9· 1:NL  1,·.-2.-2.-   -0062   01423.00123·6 700   00000300000

DIA18 0000 0000              -                   0063 01424 00124 00 00000 00000
01 u 25 00125 00 00000 00000
01426 v0126LISOP      -, RSRV  ..3.9....# 4 *,     .--.  _-

LENGY - . RSRV. 3 t .'.-r .,¥fr.. -73»T.-:-- tr:. " - -f 01431  Uo,3, - 2-6 0.»72-",% 4 ,Z,7-3
LAKBK ,-· .RSRV.. '31  "  ''.... 3:.1. i.....©'15- r .     '  I      :... . "'' ·.I' +  01434·.001,4:9:JI,-:..4./-1 ..2.--. ;.
LRDIF ' RSRV '·· 3: ' .   ··•:•. "t:·e  3-*-" #tr'·•"£21,2.-D'.#•  .2   *•i - ,. 78.,#.'*i:.:':'s" ....:3.·.A.. 01437 :00,3714J:.29,AY ..*.  ...Sig

LPTS RSRV 3 3 01442 00142

LREGN RSRV  3           3,                                 ·        .01445 00145

LBSUO:  -   RSRV.   3,...:,r.'.-  .4.:- - =3.F.,p7*1-: .7*.'-:73.*,f:-rE*-.': , 5' --e:.*: 0,453  6O1533KP-59.i .=. 
LasYN.1 ' Rj v':3, '     :' .  7    .5- :"   ".'::2.4+1:2  & 24A fit;..2.'.f.,7 ·:..... :5.:14.0,45'6,00,56 ' 23·;'.  . f.    .., ..  ·· 4*
LCAPP   ..RSRV, •3·'>16 •f'... 3.  3:-...2... .5-..<-1:..··. 6 =..i.» <.. .i.,e .St,·1&·24 Ri'-S 014611 00-tel -*6-L+36*.16= %. 45'7.».-L-:ID

01464 00164LPBKI RSRV  3           3
LSFKI RSRV  3           3                                       '   01467 00167

01472 00172

 MISH,---S   ,7 33:7'-77,T: 7·«1-$ •-«»P»34=, .»»0-„,-so147596-,75':%;1'4* VA+&39N
LPHK I D..:.,RSRv ·.. 3··:'  ;02 3  -6   52·4 T :..r<  ..,1.1..>. :''»«5f.;..<  4»;.. t.':».01500· 0020'0.,LIT k*,: 24,  ','  fij  ,1-NSMT'  ;•-  RSRV ·:.43'=0-1'-65->12':-,bl Zi...LS'us.:1:S:4,»y.i<14.114.#:42.e..r.'Abli.,6 :-.»ri,240'5031 10203    - Sift/-,:, .a«t..Sit*-6.

cn LNXET RSRV  3           3                                           01506 U02
06

6
LCAPD RSRV  3           3                  :                   1

     01511 00211
01514 00214

5   i  lpiEiti Fr'iii-   -/4       4--,4.   0  <  ,  .7- 7   ::-3::: I'." 4.         c  .-, v
V'.     .'    p:  2     f1

'LXK I "'»'11.RSRV ··4 3'-·'•·11.-»4- a3'.'.reSSPL-* .>,-.Xt,»34·.S.f 3-5,1:;21...c:21-'21 01 525.e02252'£:24: .-s·+Di-, - >*':M'J
LMFKI RSRV  3          .3                                           01530 00230
LPOIF RSRV  3           3                                           01533 00233

3 01536 00236

Itl:t:=3:: :„i., 3 59(.24,90b-,-wrr   4 ,+Mrm,TYz.:379:01 s#,->02•, 3i'  rz ,TiF.
LLK IB , ,bRSRV* 3>.*14 .f&44 '.,3 6 *3 3· P:lt=:i s-»»»zf....t /7344;1 i · 'y  :v 01 544· 00244 V. '5.,9  '51'3'N-'9.112.·f
LNFK I --RSRV·23 2,216.*T.S.A..3 #5;di-·.4-6J,2' :-  5.'62/2;f·Arid.*.A 4te;652  - •*  01547, u0247.Uj·e„GLEM,1,1.6543· 3·5£
LNLP RSRV 3 3 01952 00252 •
LNSKI RSRV 3 3 -01555 00255

01960 u0260

kNOKI RSRV:>.,,3.TQOW.*d49rl:,74,01;474*r,v-37*92.tE-- ·1-'I  63·zoo.263  TE=277 --".· CNFp e 1,0-: RSRv·'9,3,7-*te;1*4:4'..1... I.:n,t2,-71:,:'*""i-·*. 7.1.-1-   r...  .·:=  1'. e'.:.1 ... .' 4"., :' :·01 566 00266"iu ,1   -  ' :,",=,i:,   'ENCKIip:../RSRVE'».'*AJ '>,-·j:,9..i ·*,· ' ..'e· S'Wi.1-,6. t.:44..,. ... .
M :„ ..' t.: I -I.... I

L.NRKI 660.,RSRV-:;3'024*-mil'W 3L_,-4:wAriA-:d * .,1„E·Lib,:'2,-,:.:11.24*:.'2116,01 57 1. 00271 fl."6:MS:,tr M 14
LNPKI RSRV 3 3 -. 01574 U0274

LNKE RSRV  3           3                                           01577 00277

Li\IKL·,sm-rp RSRV. 3";p.ir V..1'.4.,i,-,.Se3 01602 00302    '
ICSHUF:",*'.. RSRV'23'i*,r · &·*..37981.,753'f:.i:,rj7tg<8. .*, 0  ., .',  01605'90305 Tm: e t*»-:'

'CRCO IM:ES.8*2 *3.lF  '.f»1'*.1,9,€· 149.4':1-'it..  ' 2- .A"-4i;.#925$E.: '-,+32<»«'If,i .   ..  0,610·uo3,0'-·,    7,°2 Ilt°3°i'z.3 AU.GAARSRV·'2'3·'·n£4028 *&46 35»A:E•,AE'...a-...4.3:1 Le:-NA# :12.4:.,2 .:CZ. O,611   4031 ·'  . · :      - . » · -  „ . " · - :
Z2 RSRV  3 3 01614 00314·

21 RSRV  3           3                                           01617 0031701622 00322 00 OU000 00000

t 28.23SS.EE235"- '.':..T,=Mr-·SI'7"--6 6£;N. .8ZZ5472-2-'.P Y·17 ,  < 201 623  003231
00 00000 00000

MU;£  0  ·•'G.'..."D",#4.4644'k  ;2:  : '  :.5.,5.15, 04 CURRENT.REACTIVITY   •'P- b          2   .1 01624 00324 · .0 0 00000 00000
BLOCK ·44.:8#46/1 NU &  3 -1.--Ld 42:.D:t- .4  . 2··- 7 ,- 'r...i ",1£-5,·,-1  •     " ':2  01625·00325       ,00"00000  00000
NOCI B PRINT ROUTINE WORD COUNT .. 01626 00326   . 00 00000 00000

MNOot 8 CONTROL NORD DIFF. MON. 01 K 27 00327 00 00000 00000

3
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MN002 - ...8.·'-----·..r  r'·..,-· Z...wl.„....'....Z.. CONTROL,WORD ADJ.  MON.' -
'

01630 00330  - 00 00000 '00000
SUBR  ... RSRV. .9„c.- (14-4,".9,1...1'24':.5.SUBROI.,TINE.EOUIVALENCES #:-4.. ·"-:0I631  U033  ·.,.·:, v. i  ., .   4,•·42..i. ,..i ,1. -       -        441/AH, -f.9.                    ti 'Fr•' -' < 7-J#;-14=i"' 4-,„,

C:Z,11.. 4 :31Id.-4 ". .:'.46. 3·a..':...,S -Z'."i''ti MONITOR ·ALARMS      ".,        • · .-: .9 6  1   -,01642   00342 6, '.. "..r » : . . . . .i l' - .G A' . . ...      60  #=4.12.5642*.Lati. FIRST:ATEMPI DRUM /STOMAGE tic.1,413:01 646 00346   J OU.OUOUO OUOOOMINCE.   8          -'      FIRST TEMP CORE STOMAGE 01647·00347 00 00000 00000
ISO· '   ' - ME+SM ISOTOPE NUMBEK 01650 00350 00 00000'OUOOO
MARK 1,.., :rw.--·,r-··-r·.7- I:t
9:RK.2;:.i»YCA·:.4-   .   43.3;' ,- 2 Q      : 21,R.  4, fo  i  , .. . ft,(,r < :  b. ."'Z-: * .     ; ' ;    * "          .     
'1 , 't'.....4 4 .467.·'.."·e:·:t-'·.i,52-»-  '1 :t..3' ,...-Sit.*i/AS:.·Ul f"V,'e#134·e.·', 9·% i' "  *'3...' Ol 653 I '0353».:00 ;00000 00000STAGATA--'. r.'#   w:$24.u:#S--*bS # * b - 3.25-1 1,1 m··,1#·",z• 7-  2' *sem>  'rlB: t ;:EiS·.a o l 654 100354  <& fOO, 00000 ' 00000INDEXS . , 01655·00355 00 00000 00000
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21       RSRV  3           3                                           006/1 00317

00. /4 00322 00 00000 00000
DELTA * -'Ff ··.2.    1223  ..'CT...2...6".1.1--3  CURRENT;OZ-OK;r  -3::.  .f._.-T t·  LO06 15  00323-'i...0000000.00000·

--··f-.,:'-4"    ,-' ..  --5  -   CURRENT  REACTIVITY... :·'i    ...   - '„006/A 00324      '·00  00000  00000 i
: 2CK'. ;: : f 3.1.3.,·v.p.,S,-vi  .1.03- .2,3.,<'· 11.4*- 1. 2,2.,1,1,5,4;3.-.: -  E  2( 006 /7.00325  -,6- -00 00000 00000

PRINT ROUTINE WORD COUNT 007UO, 00326: - -0 0 00000 *00000
MN001 B CONTRML WORD OIFF. MON. 007Ul 00327 :00 00000 00000
MN002 8 CONTR L WORD ADJ MON 00702 00330 00 00000 00000
,SueRf f. RSRG-r'"9.'739.-:-14tf.2.i' 33,2-r>-SUBROOT INE=EOUIVALENCES". - ·37 :s-' 00703'0033   *9·4:  .'-Fl- 1,9:72  14.1MLMl' "1  ' RSRV: 4 ,"'4' ··-' 43,46.4'·;.., ·  ·11
EUROM ,'SS>B..IC,·.·f.  3,. 4.'dit•.-»,5,i,eli' :,»;i E 2'o, M'''sro-•i'e'i·:·,SC:1 oo,*1. vo' , 'itut.2606'%6:;od:MINCE    B                              FIRST TEMP'CORE STOMAGE 00721 00347 --.'00 00000 00000'
ISO                                     XE+SM ISOTOPE NUMBEM 00722 00350 00 00000 00000
MARKl CONTROL WORO XE+SM CONCR 00723 00351 00 00000 00000
: PX-lifis 3325 3: 8TY"=. 82F*-53,35,  SDys,e,  00724'00352«,·00'.00000.'00000,
1„I'GAT,+'93*E J  1 4*    4-6,21,   ,  ."4 , r   , :-t 0u  00  00uut  ;
INDEXS 00727  00355. --*00 '00000 -00000DTWICE 00730 00356 00 00000 00000
ADMCFF RSRV  3           3.

-,STep<J<'%Pr.-   1'Fm F. 1 vf'* % F 7*-ae;A                   frr·fs3rs=*94    : :00  05 .-,.1·00'80600 0400'
'DELT Sisi:=',,t,«»dRiti · s#apir. ,SO, v&41: 41 99*,ift».,t Ri ·94:,#°°"S=I:»9. :c,10- z 04 09211 LOK I ·,· Ewd EQCS 33 Cc6PD :-30'E  $&-YAL L(.fq&Y <W 4, . . 7 .9&0ariE*4:'$iJ.*'fA. ;a)i:: vl2.6*..».,,4.,.4.·4  -LTKI EQLS LCAPT
LTKIJ EQLS LCPTI,    . -     .                       ..

 1 't   tr:.cs: t:2 ·t ::;s3»i ,i,--·.=6-·7•   'F.,I:'"':, ·      .'fvr '71'.irin,-A-*4942                   'BK;»i,# EQLS3SUBR ,ts..i:».G '  ·-,Ak. *; 1-·«. » pi;e».NZi.-0**Gye*<46'2'*66Lf434Z·:.,»»-3t  t«ff/2 .*·e•.a EQLS LSUBR+5 ·1'91•4.---Ir.-0'- ''l;td'#*.60':'e'#4- :2 63:.r... b%  9. 7.. ..9.'
:'  "A - -1.6 · *E.'20'•*" F "•7·. ' 94-, =.· - *r . . .'.: 5F .....„Ak.24....e..4,44. 6„$'ra *t#<ukbit :32:::94&4#4.1 f» ,/45*9%*334142<4*Q=v*t•, t,MY'in,'   -*,1, ,--44*4*/A.BRITE EQLS SUBR+6

BR2 EQLS JUBR+8
ALLOK --EQLS, p SUBR

%4)77/f",'„3.M/  K# 77LMM/-//-
:,MA* eE:: SS »Sf,9»»» » S:SZ,3.-9-##.  .  ..: f:%,FT  : -:2 I .:.52.'.5af7:fs-'46iSettiff-e'<1':jifi,i#wki,:.:Ii,Lya: -44 . :.  2*4 :,4&33.-2-442,346&112'J .. '. 4,ovu 00.95,9,6. e
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*A*I.'E  V-2  -
XENON SAMARIONT

SE¥L 1 1*W'rel·
X23 OMM 15 00001 01400 27 47 70 00410

XE SUM M.1 MUSEX 00002 01401 45 00000 ntuou
MS 10003 01402 56 000OC 90000

XESU2 MJ FILL n0004 0.403 45 00000 30000
MUSEX Te I IPL<3 000US 01404 it 00012 n3370

Ka 1 PLS; .3 0010 -OOWL 0 405 21 03370 03417
Te R RPL51 0019 40007 04406 11 00014 03371
RA RPL51       Vl                                     0020 Aonin 01407 21 03371 03362

1 w             N                                   IvrL b.3 0021 10011 0.410 11 00011 03373
R 8 NPLSJ V3 0022 40012 0.411 21 05372 03417
Te I IPLSZ               '                  0023 40043 0.412 11  00(1.12  03373
RA IP,-52 VL 0(,24 ·-,0014 0,413 21 03373 03363
TO LLAST       A                                           40015 06414 11 03465 32000
TJ MINCE TPMC n0046 01415 42 00347 01420
To LLAbT . LUMEI .-,0017 0*410 11 03465 03366
M.J                  TPMe.1 nO020 01417 45 00000 01421

TPMC TO MINCE COREt 00021 01420 11 00347 03366
Ra (unt.1      41                                    boo£2 0.421 21 03366 03362
RJ ALL2 ALLMK 0025 80043 01422 37 00333 00331
4 COREl ORL,Ml 0026 noo,4 0.423 00 03366 03367 Noe
1 VAAeL 0000 0027 10015 0*424 00 03254 00000 .:0 W

Se   R          15                                    00046 01425 31 00014 00017
AT CONSl XS2 00047 0.426 35 03246 01432

                                                                   I I I A :b. 0030 -,0020 0 1427 15 32000 11436
TV LKNSU XS' 0031 40001 01430 16 03453 01433
Tv LKNXE XS5 0032 n0002 01431 16 03450 01437

XbZ M„V *33-1 n 0033 0.432 75    10000   91434

6            X53      To FO FILL CLEAR KN U 0034 10034 0:433 11 03425 30000
FNI LAMxt UNITS 0035 70025 01434 66 00046 03433

X54 Rev x55+1 00037 0.436 75 10000 81440
1./ Q COU., 00036 0:435 11 31000 n 3419

XSS TO COUNT FILL
0037 400'11 0*4'10 16 033'IS 01'157

10040 06437 11 03410 30000
IV KBARO 9. /1 5 SETU"3 TO
TB V5 COUNT 0040 non42 01441 11 03420 83410
Tli KKBAR BAR4        DRUM TO CR 0041 00043 01442 15 03346 01446
51, NPL53 COE10 TP A 0042 80(40 0.4'13 31 03372 00000

BARS SA Vl           15                                          00045 01444 32 03362 00017
AT KBAR2 BAOR 0044 40046 0,445 35 03347 01453

BA,4 11, FILL 3ARy; 0045 100'17 0.4'10 IS 30000 ni'Ast
Tt.1 BAR99 BARg8 0046 40010 01447 15 01451 01452
RA BAR99 Ul 0047 n0001 0.450 2  01451 03357

.
Ma BAR97 Ul 00'47 n0031 0.450 21 01451 93357

BAR99 TI.1 FILL BARI 0048 R0002 04451 15 30000 01454
BAR98 TV FILL BAR' 0049 10003 01452 16 30000 01.454
BAHZ Mwa OAR 3+1 000'fl (4'153 75 3000( n11154
BAR 3 To FILL FILL 0051 00005 01454 11 30000 30000

RA BARU        Ul                                     0052 400)6 04455 21 01446 03357
R. BAR6 V2 0053 10Cb7 0.456 91 01'157 03363

BAR6 I.J COUNT FILL 0054 40000 06457 41 03410 30000
MJ· BA,98                                 .0055 0.0001 0.460 US 00000 01473
,/w IP.32 9                                           000-2 0.461 71 03373 0001'1
M..1 SAPB PHKI 0057 80003 01462 45 00000 01444
Me    1           5                                           00064 0.463 71 00012 00015
13,1. BARB sr#r 0059 -On-5 0.464 45 00000 '11'1'111

Te IPL53       4                                           90006 01465 11 03370 32000
M. 1 BAR9 ENGY 0061 40007 0.466 45 00000 01444
Mv R v2 100'0 0.467 71 00014 73363
MJ BARA BRMX 0063 nooll 01470 45 00000 01444
Mo   Vt        R                       -            nOO'/2 01471 71 03362 00014

1       , +
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MJ COOO BARR 0065 -0073 01,172 45 00<,00  luaLI
BAR88 S. TAPE 4 30 000/4 0.473 31 00073 00036

Te A KP7+1 80075 01474 it 32000 01505
To A KP8 loc76 01475 11 32000 0150'
TV VS K97+1                                       000/7 06476 16 03420 01505
S= TAP€3       30                                          noluO 01477 31 00072 00036
To A ZS8+1 -Oicil 04500 11   32'100  -17On
Te A Zsto 40102 01501 11 32000 01724
T. A ZS51+1 . 00103 01502 11 32000 02004
Ti LHKI K rO -014'1 0,503 16 00230 01507

KP7 RJ PA2 PASM 00105 0.504 37 03210 03206
FILL 00106 04505 00 00000 30000

RJ, OKZ OK not'-17 01506 37 00336 0033"
KPS FILL MKI 40110 04507 no 00000 30000

MJ KP9 0074 10111 06510 45 00000 01511
AY9 MIl RE*N02 RE KNO 10112 0.511 37 03227 03229
ANOO TV LPTSM FLlll 0077 10113 04512 te» 03434-015225

TV LPTSM FLU, 0078 40114 0.513 16 03434 01522
Ti) LPTS FLU3 0079 10115 0.514 15 001'12 01523
So    R           15                                          00116 0.515 31 00014 00017
AT CONSZ FLUP 00117 0.516 35 03247 01521
MI FLul       41                              0082 10120 C.517 21 01522 03363

FLul TO VO FILL 0083 00121 0.520 11 03361 30000
FLU2 R.8

·

FLUT+1 n0122 01521 75 30000 01523
r LU) Tw FILL FILL 0035 -01t3 0.522 11 30000 30000

So    R           15                                          001L4 04523 31 00014 00017
A¥ CONSj HARt not45 01524 35 05250 01526
IV .MI MAkll 0088 nolls 0.526 16 03'161 91527

HARt ROV HAP2 00147 04526 75 10000 01530

cn HAR 11 TO VO FILL CLEAN KV 0090 notPO 06527 11 03361 30000

6                         MAN &
1 1 1 LME hit HAR  0091 n0131 0.530 15 OU 172 01550
TV LMESM HAR6 0092 00122 0.531 16 00172 n1550
Ra  · HARa Ulvl 0093 n0113 04532 21 01550 63360
·T v LBV 1/AR. 0099 101'4 C.533 16 03„61 0155,
TV LKV HARO 0095 40125 01534 16 03461 01552
T 1..1 LPTSM HAP, 0096 80116 01535 15 03434 01542
" A MAIJ Ul 0097 101'7 0.536 21 01542 03357
Tn R RTALY 0098  n0140 -01537 11 00014 03353
RS RTALY .Vl 0099 n0141 0.540 23 03353 83362
lu uDELF 1(ARS JIOO not-2 0.541 15 03355 01551

HAR 3 TO FILL GALIP 0101 00143 06542 11 30000 03352
Rs GALOP Vl                                     0102 00144 04543 23 03352 03362

HAK 44 T u Vl CSTER 0103 001665 0154,1 11 03 62 0335"
TO Ul UAl 0104 80146 0:545 11 03357 03354

HARS RJ OELV2 DELVN 0105 00147 01546 37 02151 02150
RhO         FI                                     0106 -01'0 0.5"7 00 00.,5 .Pijf

HA96 FILL FILL MESH 0107 00134 01550 no 30000 30000
HARS FA FILL FILL DEL KV 0108 40122 06551 64 30000 30000
HARg T  0 r ILL 1<V 0100 .0123 0.542 11    31 rloo   *000,•t

RA HAR8 UXI 0110 40104 04553 21 01551 03354
Te VO Uxt·                                    0111 80105 01554 11 03361 03354
RA 1 1 A 17 /4 Ulvt                      ·      0112 -0126 01545 21 01.90 83,An
I.1 GALOP HAO 5 0113 00127 0.556 41 03352 01546
RA HAR8 Ul 0114 80100 01557 21 01551 03357
IJ ESTER HA=9 Mis no lot 01 560 a. 1   AS#Sn  n 1 54M

R  HAR8 Vl 0116 40102 01561 21 06,51 03362
RA . HAR9 Vl 0117 n0103 01562 21 01552 03362
R, HFP.6 1 1 1 i' 1 al,H 00104 0,563 29 01450 81,64
RS HARB U3                                     0119 40105 04564 23 01551 03364
RA HAR3 Ul 0120 00106 01565 21 01542 03357
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IJ RTALY HARl 0121 001-7 0.566 '11    03353   01542

Te Ul Ulvo 0122 not/0 01567 11 03357 03375
RA UlvP        R                                      0123 not/1 015/0 21 03375 00014

1
•, 1 IHIk11 01211 00172 02571 11 06012 93376

RS IMINI Vl 0225 00173 01572 23 03376 03362
Te  . R COUNt 0126 00174 0:573 11 00014 03411
"h Coull Vl 51=7 00175 0.574 23 03'111 033t2
Se    R           15                                          n0176 01575 31 00014 00017
AT CONS4 KP776                                       0Ot/7 0.576 35 _03251 n 1600
Y LAF CFT,7 u 130 nO:VO 0.577 le 0",45 01601

KP776 ROV KP777+1 802.Ul 01600 75 10000 01602
KP777 To FO FILL CLEAN KP 0132 '%6202 01601 11 03425 30000

i "         :.#'nK I KP:i, 0133 00203 06602 15 00200 01613
Tv LKP KP21 0134 40204 0.603 16 03445 01613
TV LKP KP22 0135 00205 01604 16 03445 01614
Ma ..r20 1

11 FOfi IH.I,  1 0136 70:96 0.605 21 01612 4335'7
Tr'           V O .* 0137 10207 01606 11 03361 03356

KP 19 TV LMKI KP21 0138 00210 06607 16 00230 01612
N./ KP20 VA 0139 00:11 01610 21 01 12 03356
TO IMIN 1 COUNT 0140 00212 0*611 11 03376 03410

KP20 F ··1 FILL FILL PHKI MK 1 0141 00213 01612 66 30000 30000
KY21 ta W •  ILL SU. HPPRLH 0142 10214 0,613 69 31000 30000
KP22 To 0 FILL 0143 10215 0.614 11 31000 30000

R 8 KP20 Ulv' 0144 n0216 0:615 21 01612 03375
1.1 Cuuf,T AP2O 0145 nO:17 0.516 41 03'110 01612
RA KP20 U2 0146 40220 01617 21 01612 03427
RA KP21 Vl 0147 40261 01620 21 Oi 613 03362
./ Ay22 VA 0140 30222 0.621 21 01114 03362
RA V, Fy Vt 0149 00243 0:622 21 03356 03362

01                      KP977           I  J           COUN 1 KP 19                                   0152 00224 0.623 41 03411 01607
AY.3 :w R COUNT 0153 10225: 0.624 11 00014 n3410

  KP877 RS COUNT Vt 0154 00246 0.625 23 03410 03362

ATI I LKP KP24 0155 00267 01626 15 03845 01631
IV LAV M,Y2u .1=6 00:20 0.62; 16 03'161 01831

TV LKP KPPS 0157 002Al 01630 16 03445 01632
KP24 Fl FILL FILL KPPRM KV 0158 n0222 0.631 67 30000 30000
KP25 T 7 9 FILL A: 0159 402JJ 01632 11 31000 30000

R  KP24 U 1 V t 0160 00234 0*633 21 01631 03360
Ra KP25 . Vl 0161 00295 01634 21 01632 03362
1J LUM,\IT 4P24                 ·             0162 30256 Oio33 41 03'110 01631
T! 1 LENGY OYLP 0163 00217 0.636 15 00131 01642
TV LEIN OYLP 0164 40240 0.637 16 03456 01642

OYL K.J .11 v•t EINv 0165 30241 0.6'10 37 0252= 02523
A I COOO 0166 10242 01641 00 00012 00000 NOP

OYL 2 0    FILL · FILL                '                  0167 40243 01642 00 30000 30000 NOP

IV LNY ·' LA.,6 0160 002'14 016'13 li 03'161 01652
TII LPHKI LAM96 0169 00245 06644 15 00200 01652
TV LPHKI LA,97 0170 90246 01645 16 00200 01653
T„ R COU,Vl 0171 00=47 0.0'16 11 00014 03411
R9 COUNI       Vt                                     0172 10230 0.647 23 03411 03362

LAMRS Te I
, COUNT

"1 COUNT 1         4 
1

 117         ji:;   :1   0:    : :
LAMR6 Fn FILL FILL pHKI KV 0175 10203 01652 67 30000 30000

LAMR7 . To 0 FILL 0176 50214 01653 11 31000 30000
K. LAMps  .    Ul                                     0178 n0236 04655 21 01653 03362

0177 002-5 0.654 21 01552 03357
Ra LAMR7       Vl
I.j COUNT LAMe.6 0179 00207 01656 41 03410 01652
*4 LAMRO      Vi                              0180 00=00 0.557 21 0165: 03362
IJ COUNl LAM05 0181 80201 0.660 41 03411 01650

KP26 TI.1 LEIN ZS39 SET MRES 0182 n0202 04661 15 03U 56 01761
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TV LFISS 1(RU 14 0183  021'3 0.60•2 16 03aul A1760
TV LPHKI 253, DITO 0184 n0204 0.663 16 00200 81761
Tt I LENGY' ZS39 OTTO 0185 40205 01664 15 00131 01764
Iv LCAF :33, OITs 0106 10206 C.666 16 03"37 0176'1

:
TV VZSSO ZS211 TO I;OMAR 0187 00207 01666 16 03403 01736
T'.1 LLKNX ZS22                               0188 802/0 01667 15 03404 01737
IU LLANK 2513 0107 102/1 0.670 15 03404 01740
TV V6 ES8*1 102/2 01671 16 03421 01700
Mo V#          R                                           40273 01672 71 03365 00014
,/ vl        13                                 00: "1 01673 32 03362 00017
A. CONS Rpra T 802/5 01674 35 03245 81710
Tll LAKRK+1 RPFAT+1 · 002/6 01675 15 00135 01711
Tv LAKAR RPEAT+1                                   -0277 0476 16 00134 01711

ZSS R.1 PAZ DA<f 80300 01677 37 03210 03206
FILL n0301 01700 00 00000 30000

L5S, F.  *9&      15                                 + 90302 61701 31 03#43 00017
Ttl A 25002 0196 00303 0 702 15 32000 01721
T o             V 1                                C OUN 1 10304 0 703 11 03362 83411
I w    Z >8+ 1 2586.2 40305 0.704 11 01700 01707

ZSBA TV    Vt ZSBA+2 803w6 01705 16 03362 01707
R.j PA2 PASS BYPASS AKBK 00307 01706 37 03210 03206

FILL 60310 0.707 00 06"00 30000
RPEAT Rae L+2 00311 06710 75 30000 01712

TO FILL FILL 80312 0.711 11 30000 30000
11 1 LAKBK L*1 10313 0*712 15 00134 01713
To -FILL A 00314 01713 11 30000 32000
EJ FLAGO L+4 00315 0.714 43 03431 n 1720
M . .-2 u4 00316 0.715 21 01713 03430

01    R.i PPEAT+1 U4 00317 0:716 21 01711 n 3430
M.J L-4           ·                        r,0340 01717 45 00000 41713

51
K. RMEAT* 1                u l 70321 0.720 21 01711 03357

ZS992 TU FILL 25001 OBLK 2                  0198 00322 0'1721 15 30000 01722
ZS991 TV FILL ZS 10 0199 80323 01722 16 30000 n 1724
£54 ··NJ *2 BA             ·

 ' 303#4 01723 37 00336 0033"
Zsto FILL n0325 01724 00 00000 30000

MJ 0000 259           :                        0202 003Z6 01725 45 00000 01723
RA 25;92 Ul                                     0203 00327 0.726 21 01721 03357
IJ COUNl 25902 0204 00320 06727 41 03411 81721
T, 1 LAKBK ZS21 0205 003)1 01730 15 00134 0173u

2.20 Tv LSFKI :336   ·
' 0206 103'2 0.731 le 00107 01759

TV LPHMI 2537 0207 00323 0.732 16 00200 01766
ReS · 4 ZS21*1 00314 02733 75 30004 81735

ZS21 TO FI6.L NLK - AKJW '0209 003-15 0.734 11 30000 02241
SO FLAGO 0000 0210 n0316 01735 31 03431 00000

ZS211 E.1 NLK FILL ZSSO ZSan                 0211 003j7 0.736 43 02241 30000
Z322 Tu rILL .5530 Knxr KNSI; :212 -0340 0.7'7 16 30000 w177"
ZS23 TV FILL 2530 KNXE KNSU 0213 00341 04740 16 30000 81771 /

2524 .   Re NLK2 Vl 0214 00342 01741 23 02243 03362
110 I NLKT *.0343 01702 71 00012  224,
T. A NLM) 0216 40344 01743 11 32000 n 2243
RA ZS36 NLK, SFKT BUMM 0217 80345 01744 21 01765 02243
TD . r.11.1 3 CO ·'T                             0218 .034,5 01-'as 11    02,LL,1    A'11, trI

RS COUNT       Vt                                   0219 00347 Q.746 23 03410 03362
Ra Z538 Coth'+ DELTA CON 0220 40320 0.747 21 01770 43410
81 :530 COUNT BU'in 0221 -0331 01750 21 01771 83"11.1

MI IPLS2 COU !T                                       40322 01751 71 03373 03410
0223 00353 01752 35 03362 03410AT   Vt         COUNT

Ra 1537 C O u-,                    PHK 1    9
UMp n.?u An,ju 01753 .1 01766 r,faln

Te Vt 1/1/1 ,
02/5 .00315 01754 11 03362 03406

T' IMINt mi 02*.60336 01755 11 03376 n3410

*.,
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Z531 K. 1 HRCSZ MRES 0227 003'7 01746 37 02'11 1•12307
4 FILL FILL NOT FILLED 0228 40300 06757 00 30000. 30000 NUP

KRUSH 1 0000 FILL 0229 40301 0:760 00 00000 30000 NOP

£532 4    t ILL PALL EIN 1-'n# 1 0230 0030= 0.761 03 30000 300On   .NOr
ZS33 8 NLA3 IITTI 0231 00363 06762 00 02244 03406 NOP
ZS34 9   BUTST      1                               0232 80364 01763 nO 02267 00012 NOP
ZS35 9 »ILL fALL Emb T :"T vi33 ,-·0305 01764 On :0000 30000 NO r

ZS36 FM SIGt FILI. CAP SFKT 0234 40306 0:765 66 02261 30000

"..
ZS37 FU Q FILL PHKT -0235 n0367 01766 66 31000 30000

FM Q t.1 , 0/LI. / 0236 003/0 01767   66 11000 02303
Z538 FS Q FILL KNAE 0237 40371 01710 64 31000 30000
ZS39 Ta Q FILL KNXE 0238 n0372 01771 11 31000 30000

RA Illil Vl 0239 'i03/3 0677, 21 03400 03362
RA Z538 .Vl 0240 no,/4 06773 21 01765 03362
RA Z537 Vl 0241 00375 0.774 21 01766 03362
1J COUNI Z531 6242 :,u)76 0.775 41 0.-410 01750
Ra 2521 U4 0243 40377 0.776 71  017 4 -03430
MJ 0000 ZS20 NEXT RERUN 0244 &0400 01777 45 00000 01731

ZS5O Ra ZS22 - Uj 0245 '10,01 0 UOU Qi 01737 033:4
RA Z523 u3 0246 00402 02001 21 01740 03364
TV V7 z551*1 00403 02002 16 03422 02004

ZS 51 RJ PAZ PAS< , 0404 vi003 37 03210 03206
FILL 00405 02004 00 00000 30000

M.j 0000 ZS52 0252 n0406 06005 45 00000 02006
ZS52 Ti LZbb61 Z5211 923.1---r,U *07 0/000 16 03402 0 1736

MJ 0000 ZS87 0254 80410 04007 45 00000 01701
ZS60 R. I. WINDE2 WINVE 00411 02010 37 03236 03234
ZS61 FA YSUBi YSUAX -0-12  0.01 i 00 00044 00043

crt Tr, Q COUNT YI- AND YXE 0258 40413 06012 11 31000 03410
1 FM LAMxE DELTS 0259 nOul# 04013 66 00046 00065

                                      TN        Q                       0                                                                                       '1,0.13
06014 13 31000 31000

RJ EXP+2 EXP 00416 02015 37 03103 03101
T- 0 COUNi 40417 02016 11 31000 03411
F M LAMI .JCLTS 0262 ·.OviO 06017 06 00047 0000'.

TN    Q           Q 70421 02020 13 31000 31000
RJ EXP+2 EXP 80422 02021 37 03103 03101

Te · Q LUUNd 00423 060:2    11 31000 03412
FM LAMpR DELTS

00425 06024 13 31000 31000
0265 nOUZ4 02023 66 00050 00065

TN    Q           Q
R..1 tAr+2 EAy 60426 040:3 37 03103 03101
Ti Q COUN3 nou27 02026 11 31000 03413
Fq LAMI LAMYE 0274 40420 02027 65 00047 00046
p VI w Unli,5       '                   0275 00421 0.030 66 31000 03433
To Q VX 0276 00422 09031 11 31000 83356
Fe COUNt COUN2 0277 00423 02032 65 03411 03412
£-" W T >Ut• i

0270 70ub4 0-033 W 31000 000'1"

Fl    Q           VA                                     0279 40455 02034 67 31000 03356

Te 0 COUN2 0280 00a)6 06035 11 31000 03412

I· 9             2 1                            '.COUM' 1 0201 10437 06036 65 03926 03413
F. Q YSllep 0282 40440 0.037 66 31000 00045
Fo O LAMBR 0283 80441 02040 67 31000 nOO5O

t,3        W                    -10*vt T h 0204 noaq: 06011 67 31000 -3933
' TO        Q COONS 0285 40443 06042 11 31000 03415

To YSUBP . C Ol.IN3 0286 00444 04043 11 00045 03413

i., Fi :·,  COL 44 0207 10445 060'14 11 03'126 03'11'1

X5106 TV LKNXE X5112 0288 00446 0z045 16 03450 02057
TV

 

LKNx E XS108 0289 40447 06046 16 03450 02053

Iv visit :Ast13 02'JO 70400 020'17 16 03'·16 O2ot"

X5107 To R VX 0291 no431 04050 11 00014 03356

RS VX Vl 0292 00472 02051 23 03356 03302



...
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TV LKP 7.5 1 1 0                                                '                                       0393   00" 53 0.. 042 16 O3U45 1'205&
X5108 FO COUNT FILL KNXE KNSH 0294 00434 0.053 67 03410 30000

F./ 0 COUNt 0295 00405 04054 66 31000 03411
F  , G COU:42              ·            0296 90996 C.055 64 31000.-3912

X5110 Fy Q :ILL KP 0297 004D7 06056 66 31000 30000
XS 112 Te Q FIt.L KNAE KNSU 0298 00400 02057 11 31000 30000

R, *Slod · Vt                                   0299 004-1 0.060 21 02053 83362
Ra XS 110 Vl                                     0300 00402 02061 21 02056 03362
RA X5112       Vl                                     0301 00403 02062 21 02057 03362
1.,               V X X3108 0302 904'Mt 6-063 41 03356 0205,

X5113 MJ ,

FILL XS114 0303 no#65 02064 45 00000 30000
X5114 RoB 3 L+2. 00406 09065 75 30003 02067

To COW.3 COUAIT FOR SU:lAR 0305 nouM7 02066 11 0-3"13 '13'110
Ra X5113 V6 0306  804 CO .02067 21 02064 03421
RA X5108 Vi PASS FLAGO 0307 704/1 02070 21 02053 03362
Na A5112 Vt 0300 30472 04071 21 02057 03362
M. 1 X5107 0309 004/3 02072 45 00000 82050
Te    Vt          COUNT 0310 n04/4 02073 11 03362 03410

1 1 1            LANA IS
 

Aul'> i 0311 10475 0.074 15 03450 02103
TV LBRMX AJUCT 0312 00476 02075 16 00175 02103
TIJ LKNxE AJUi 0313 n0477 0.076 15 03450 02104
IV LBRMA A   l.11 0314 00500 0*.077 16 00175 02109
TV LKNIE AJU' 0315 00501 04100 16 03450 02105

XS 115 Te R VX                                     0316 00502 06101 11 00014 03356
KS VX Vl 0317 00:03 0-102 23 03356 03363

AJUST F< FILL FILL FIX BRMX 0318 00504 04103 ..  65 30000 30000
AJUt To FILL FILL - FOR XE SU .0319 405 15 02104 11 30000 30000
AJUZ To W FILL Amo ruT 0320 90:96 0210: 11 31000 30000

RA AJUST Ulvt CHANGE IN 0321 00507 Oc.106 21 02103 03360
M R, AJUI Ulvt KNXE KNS(/ - -10322 80510 02107 21 02104 83360

Aa    AJUZ.        Vl                                     U)23 nOS11 02110 21 02105 03363
IJ VX ' AJUST                                  0324 00512 04111 41 03356 02103
RA AJUST Ul 0325 n0513 02112 21 02103 03357
K I .J. 1 ul 0326 1051,1 C.tlj 21 0210'1 '>3357  ·                                    '
RA

'

AJU2 Vl 0327 00515 02114 21 02105 03362
I., COUNT X51'! 5 0328 00546 02115 41 03Uto 02101
, 6.         V t                        COU, T C329 10517 02116 11 03362 03410
Ttl X5106 X5116 0330 80520 02117 15 02045 02123
TU LLNXE X5117 0331 00521 06120 15 03377 02122

*Sii8 Ra 35117 Ul                                     2332 -0522 02121 21 02122 8'39,7                                   2
XS 1 17 TV FILL X5119 0333 00523 02122 16 30000 02127 ./.

XS 116 TU FILL X5119 0334 00524 02123 15 30000 02127
5-   R          15                                    105'5 02124 31 00('1'1 r'0017
AT KXS9Y X5120 0336 00526 06125 35 03401 02126

X5120 RoB X5119+1 80527 02126 75 30000 42130
*8119 Tw FILL TILL 0338 w05'0 C-127 11  3Or,00  rooort

RA X5116 U)                  '                  0339 00521 02130 21 02123 03364
T !.1 LLNSU AS117                                  0340 40522 06131 15 03400 02122
IJ COUNT XS110 0341  0533 02132 41 0"410 '312'
T 11 LBRMX X5432                                  0342 10524 02133 15 00175 02144
To R AAA                                    0343 00525 02134 11 00014 n 2505

Ra AAA        R                                  0344 405AA 0,105 , 1 0 24(,5 Annt u

S- AAA         15                                          80507 02136 31 02505 00017
Ar CONSS XS4,1 80540 02137 35 03252 02143
Tlj LLBPM X S" 9/ 0147 00941 0/140 lS n346,1 82149
R8 X543O       Ul                                     0348 40542 02141 21 02142 03357

XS430 TV FTLL. . X5432 DRUM BRM'Y 0349 n0543 02142 16 30000 02144
XS'131 R -4 VS'l'.241 -0<44 n/143 75  110()On  82 1 45                                                                                                          1

XS432 TO FILL FILL CORE' DRUM' 0351 r'0545 02144 11 30000 30000
Te    Vt MARit FOR NC 0352 00546 02145 11 03362 00351



tjjiEs V.:2*12
(.Fate 77.)

To Vt Iso CORECTOP 0353 n0547 011U6 11 03,62 nnrfn
MJ 1(Eg 12 0354 40520 04147 45 00000 81403

OELVN MJ RILEY 0355 10501 02150 45 00000 02152
uttv2 MJ . CILL 0356 10552 02151 45 00000 .0000
RILEY SO DELvZ       15                                          70503 02152 31 02151 00017

TU.A CHUKR 0358 n0534 02153 15 32000 02155
N.3 2 CHUNw-1 105-5 0.154 75 30002 .2156

CHUKR TO FILL PARt 0360 n0536 02155 11 30000 02245
Te Vl SHPIP 0361 00517 02156 11 03362 02252
,„ YARZ LE.u 0362 ,0560 02197 15 022'16 021711
TV PAR2 LEAD 0363 00501 04160 16-02246 02174
R  LEAD Vl                        ·                       0364 00502 06161 23 02174 03362
...v 8 . ALYYY 905-3 02162 75 10010 72164
Ttl SSAM ALYYY 0366 00864 02163 15 02247 02164

ALYYY TI' FILL LEADO 0367 80565 06164 15 30000 02215
IV FII.L Cll:"F 0360 00566 0.165 le 30000  2175
TV FILL LONG 3 0369 00507 04166 16 30000 02207
TV FILL LCM(6 105/0 02167 16 30000 02211
IV F ILL LON[,> 0370 705/1 0.170 le 30000 12213
TV FILL LEADU 0371 005/2 02171 16 30000 02216
TY FILL HUOTE 0372 405/3 OL172 16 30000 n 2222
I v FILL AUU 1 7 0373 00574 02173 16 30000 1222"

LEAD Fe FILL FILL 0374 00575 02174 65 30000 30000
CRAWF Te 0 FILL 0375 40576 02175 11 31000 30000

lu MAR 1 BELLT 0376 405/7 02176 15 02245 02177
BELLY SD FILL 00nO 0377 80600 04177 31 30000 40000

ZJ IOA LEADO 0378 n0601 02200 47 02201 02215
IDA Tu PARI IRENE 0379 -0602 02201 15 02245 „2201

SO Vl 0000 0380 40603.02202 31 03362 00000

          IRENE
EJ FILL LEAD 1 0391 00604 06203 43 30000 62220
Tv PARl LON:4 0382 106115 0.:204 16 02245 „2'ln

CO TU PAR2 LON83                                  0383 00606 02205 15 02246 02207
00 TV PAR2 LONG 3 0384 00607 02206 16 02246 02207

LUN#3 F. FILL PILL 2385 -Otto C=207 te 30"00 *00Or,
LONG# FK Q FILL 0386 n0611 02210 66 31000 30000
LONG6 F• C FILL 0387 00*12 02211 66 31000 30000

Fu 0 F2                                     0388 10613 02212 65 311•100 ap?uo

LONG7 To Q FILL 0389 10614 02213 11 31000 30000
M. 1

'- BAYOU 0390 00615 06214 45 00000 02225
Lt A Uu rl FILL FZ 0391 noilt 0-215 67 30000 n2340
LEA04 To Q

,

FILL                                   0392 00617 02216 it 31000 30000
M.1 BAYOU 0393 00620 02217 45 00000 02225

LtAUl lu PAR2 HUDIE 0394 10621 02=20 15 022'16 02223                             0
TV PARt HUTE 0395 00622 02221 16 02245 02223

HUDIE Fy FILL FILL 0396 00623 06222 66 30000 30000
MUIE     "- w 0397 006Z4 0.223 66 31000 30000

'

FILL
HU017    To    Q FILL 0398 40645 06224 11 31000 30000
BAYOU So SHRIP 1 0000 0399 40626 02225 31 02252 80000

LJ bUMMO '' DIUIT 0400 10627 0.-226'     47 02227 0223'1
GOMBO TO VO SHRTP 0401  1•10620 02227 11 03361 02252

Ra LEAD Ulvt 0402 n0621 04230 21 02174 n3360
M..9 8 :: 6.2 00042 02-31 75 20010 72233
RA ALYYY , Ul 040.4 -00623 02232 21 02164 03357
MJ ALYYY                                  0405 29624 02233 45 00000 82164

STOUT Al DELVZ Vi 0406 0035 0-234 21 02151 03363
FA DELVM '

: DELVP 0407 00646 OL235 64 02255 02253
TO 0 OELVT 0408 n06j7 0L236 11 31000 n2254

.

MJ OCLv 2 009 -Of.UO 02237 uf 00000 -2151
F2 F     2            '                                           00641 02240 20 24000 00000
NLK                                                             0411 10642 02241 00 00000 M0000

-
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NLK 1 0112 00643   0-24 2 00 00000 .0000
NLK 2 0413 00644 0.243 00 00000 00000
NLK 3 0414 10645 02244 00 00000 n0000
MAK 1 0415 -0046 (22'IS Or 000OC 10000
PARW                                                               0416 00647 04246 00 00000 nOOOO
SSAM SAM62 0417 00630 0z247 00 02250 00000
5Af'162 DELVM DCLVH 0410 not31 0.250 Or 02355 02255
SAM63 OELVP OELVP 0419 O06D2 02251 00 02253 02253
SHRIP 0420 40623 02252 00 00000 10000
WELVY            ·                                                 0421 MOLD, 02253 00 00000 I0000
DELVT                                                              0422 80605 02254 no 00000 80000
OELVM 0423 00606 06255 no 00000 00000
vy      ·                 9 106-7 02=56 00 00000 00011
Ul V2           1 2 00600 05257 00 00001 n0002
SIG O 0000 0000                                  0426 00601 02260 00 00000 no0OO NOP
31{31 :' 0000 001,0 0127 40e 2 02261 00 01'00 10001•,

Ktop

SI&2 4 0000 0000 0428 40603 0z262 00 00000 noOOO NOP
SIG4 O 0000 0000 0429 40604 02263 00 00000 00000 NOP
#tt , 0000 0000 0430 40665 0-264 or OOnoO 10000 .1,1 P

WHIZ 0 0000 0000 0431 00606 02265 00 00000 00000 NOP
APE n 0000 0000-                                 0432 00667 02266 00 00000 40000 NOP
BUTS,      ·                 1                                           motto CL267 00 00000 10001
II        0 0000 0000                                  0434 00671 06270 00 00000 00000 NOP
Cl n 0000 0000 0435 00672 06271 07 00000 nOOOO NOP
C. 11 0000 0000 0436 00673 0.272 00 00000 nOOO1 unp
C3 0 0000 0000 0437 00674 Oz273 00 00000 nOOOO NOP
JAZZ O 0000 0000 0438 00675 04274 00 00000 00000 NOP
UEN . UU(,0 UU.U 0£139 no670 02275 00 00000 00000 Nor
CCNT n 0000 0000 0440 80677 06276 00 00000 nOO0O NOP

Cn .

0080i
13(N 8  · 0000 0441 40700 06277 00 00000 n0000 Nep

  ..... 4 0000 0000                                                                                                      0442.10701 0.300 no 00000 10000 rlop

KIBMP 4  ' 0000 0000 0443 00702 02301 00 00000 80000 NOP
CSET 4     0000       Ci                                   0444 80703 02302 00 00000 02271 NOp
El , 0000 0000 0'1'15 0070'1 02303 or 00000 1000" .(lp

E2- 0 0000 0000 · 0446 00705 02304 00 00000 a000O NOP
E3 0 0000 0000                                  0447 00706 02305 00 00000 n0000 NOp'
JOE , 0000 0000 0948 -0*07 02306 00 00000 &0000 B,(/P

MRES M.1 0000 SETTN 0449 n0710 02307 45 00000 82320
Me 0000 0080                     ·             0450 00711 02310 56 00000 00000

HRESZ MJ 0000 FILL . 0451    -07 12 02311 45  00"00  '00019
SETI 4 IFILL FILL 0452 00713 02312 01*30000 30000 NOP
'SET2 4 - .0000 FILL 0453 40714 02313 00:06000 30000 NOP
SCT3 n · rILL rILL 045:,    40915 OZ31,1 00,-30noo 'Ortor, NOP

SET4 0 FILL FILL                 1 0455 00746 02315 00 '30000 30000 NOP
SETS 0 FILL FILL                                  .0456 n0717 02316 10 30000 30000   NOP
SCTO n FILL FILL                                   0457 Ar•72,1 or'17

·

0,1 root-10 *onnn Nop

SETIN SP MRE52       15                                          90721 06320 31 02311 00017
TII A SET 0459 00722 02321 15 32000 02341
TO VO II 0460 00723 0£322 11  0„61  A2271,
Te VO          Cl                                     0461 00724 06323 11 03361 02271
Te VO C2. 0462.40725 02324 11 03361 02272
Ti VO C3 01'Ar Art,/A 0-£325 11 0"61 .7,7T
TO VO SIG         ·                          0464 00727 02326 11 03361 02260
To VO SIGi 0465 00710 02327 11 03361 02261
Tr VO SIn: 0/,AA 807" 0,330 11 (,3,61 8,262
TO VO SIGa , 0467  10712 02331 11 03361 02263
TB VO JAZZ                                   0468 00723 02332 11 03361 02274
To VO DEN OUAO -Irl,JU 02333 11  3361 r12274
Te VO CCNT 0470 007AS 06334 11 03361 02276
To VO I3CN 0471.n0726 06335 11 03361 02277
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-

,- VO INV•p 0472 n 07'7 0-336 11 03361  2300

TO VO KIBMP 0473 70740 02337 11 03361 02301

ReB 6 SET+1 10741 09340 75 30006.02342

StT T. r/LL bE It                                                                                                     
     0475    30742 023'11 11 30000 12312

TV SET4 OKK 2 0476 40743 02342 16 02315 02406   f

TV SET2 FISY 0477 00744 06343 16 02313 02442

TV L,Er CEI 0470 40745 0.394 It 02302 02'112

TIJ SETS       BU 0479 10746 06345 15 02316 02445

TV SETI TTO 0480 80747 04346 16 02312 02475

LO btll Lk 10700 0..3'17 95 02312 00025

TV 0 TR                                     0482 40*21 06350 16 31000 82470

TV SETU ALPHA 0483 00752 04351 16 02315 02352
70753 0.352 71 03'117 30000ALPHA Mo VJ FILL

T. A I 3C v 0485 40724 06353 11 32000 02277

1 . TI.1 SET3 CEVAL 0486 00705 02354 15 02314 02421

TV btI3 Lt.vaL 0407 00736 0;35; 16 02314 02421

TU SETU OKKT 0488 407>7 02356 15 02315 02375

TV SETu OKK 1 0489 80760 02357 16 02315 02403

Sm 5£14                          1 3                                                                
                                                               -10761 02360 31 02315 00017

Ttl A All 0491 n0702 02361 15 32000 02362

ALl Te FILL JAZZ 0492 40703 06362 11 30000 n2274

TV JACZ 14 0491 60704 0.363 10 02274 n 2270

So JAZZ        15                                          40705 02364 31 02274 00017

Tll             A I I 0495 n0766 06365 15 32000 82270

TU Stle St, 1
0496 00767 02366 15 02317 02374
0497 407/0 02367  ' 16 02317 02452TV SET6 CAPt

LO SET6 21 007/1 06370 55 02317 00025
0419 00772 04371 ;6 31000 M2374TV 9 0/11

RA BETi        II                                     0500 00773 06372 21 02374 02270
Ul

BETA RJ OELE2 DELE       ·                           0501 00774 02373 37 02727 02725

0 Re KIBMP Vl 0504 40777 02376 23 02301 03362

Btrl 9 /1LL FILL 6302 00*75 06174 00 3U000 30000 Nor

OKKI TO FILL KIPMP                                  0503 007/6 02375 11 30000 02301

To I JUE 0305 3 10UO 0.377 il 00012 023(t

R8 JOE V2 0506 01001 02400 21 02306 03363

OKK MO KIBMP JOE 11002 02401 71 02301 02306

TH A KlOMP 0500 01003 0.402 11 32000 01301

OKKt R8 KIBMP FILL 0509 01004 02403 21 02301 30000

Ra CEVAL KISMP                                  0510 01005 02404 21 02421 02301

RS L.VAL VA 03 11   01000 0.405 23 02421 n336:

OKK 2 Mo V 10 FILL 71007.02u06 71 03424 30000
- Te    A INV9P 0513 c)1010 02407 11 32000 n2300

M 5 INVer 49                    _               6514 11011 02410 23 02300 02256

S. INVeP 00no 0515 01012 02411 31 02300 00000
01013 02412 22 10017 n2300L,R   15          INVRP

KA 1-t.quL I ip v= e 0517 11014 04413 21 02421 02300

TU CEVAL CE2 0518 11015 02414 15 02421 02426

Rf CE2 Ul                                     0519 01016 02415 23 02426 03357

1..          V 2 CCNT 0520 01017 0.416 11 03363 02276

OKK 3A Te VO          Q                                      0921 41020 02417 1! 03361.31000

OKK 3 Roe 3 CEt 01021 06420 75 30003 02422
0523 11022 0.421 02 30000 30000Ct.vAL        F! FILL FILL
0524 01023 02422 11 31000 30000

CEl Te Q FILL
RA CEVAL U3                                     0525 01024 02423 .21 02421 03364

T.4 CEl CC: 0526 1 1025 OZOIU 16 024122 02:12A

TV CEl (63                                    0527 01026 06425 16 0 422 024/7

TV CEl CE3 0527 01026 06425 16 02422 02427

CE2 FM FILL r ILL 0528 1 1r:7 01,126 66 lt'noo *0001'4

0529 41020 02427 11 31000 30000
CE3 To Q FILL 0530 ntr)1 02430 21 02422 03362

Ra CEl Vl
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IJ C C,'JT Or,If 3 4 0531 '1105 02'131  ' 41 02276 82417
To VO          0                                      0532 81023 0z432 11 03361 31000

DENOX R58 3 DOE 2+1 41014 04433 75 30(103 02435
OUE,     Ft  · Cl Et 0539 ilr.'5 0.43, 02 02271 0230'

TO Q OEN 0535 81026 02435 11 31000 02275
RS I 3CN V3 0536 01027 02436 23 02277 03417,
AA FISK IJC'·1 0537 11040 0 437 21 02"42 02277
TO VO          Q                                      0538 81041 02440 11 03361 31000
ReB 3 FISX+1 01042 02441 75 30003 02443

FISX     FI  · Cl FILL                            0540 nlru.3 0.442 - -'   02202271 30000„.
FO 0 OEN 0541 41044 02443 67 31000 n2275
To 0 SIG 0542 01045 02444 11 31000 42260

OU bw fILL UO,.U 0543 11046 024'15 31 30000 n0000
ZJ CAP TRO 0544 91447 06446 47 02447 02465

CAP R 8 CAPt /3(N                           -                   - .   0545 rtin)0 02447 21 02452 02277
T r, vu          u                                      4346 11051 06450 11 03361 31000
Reg   3 CA01+1 11032 02451 75   30003  02453

CAPt FT    Cl FILL 0548 110>3 02452 02 02271 30000
1- W 51(.1 0549 11054 02453 11 31000 12261
FO SIGl DEA' 0550 01035 02454 67 02261 02275
To Q SI61                     -             0551 41006 02455 11 31000 02261
Iw   5161       A                                0552 11027 0645. 11 02261 32000
SJ CAP98 OUT       -                            0553 11000 02457 46 02460 02503

CAP98 S. CAPt        15                                          81861 02460 31 02452 00017

CAP99 FO
A CAP+9 0555 - lot= 0,461 iS 32000 82462
FILL El                                     0556 01003 02462 67 30000 02303

TO Q SIGI                                 . 0557 n1064 02463 11 31000 02261
M., 0000 Oul 0550 7100= 0.464 45 00000 12503

TRO RA TR I3CN 0559 01006 02465 21 02470 02277
cn Te VO Q 0560 01067 06466 11 03361 31000
9                           ·        H:,8 Tkil 110 f0 0.467 75 30003 02'171

        TR       FT    Cl
FILL 0562 010/1 02470 02 02271 30000

TO Q SIGP 0563 71072 02471 11 31000 n2262
R. 110 IJCN 0564 nlc73 06472 21   0247=  0227-'
Te, VO          0'       ·                              0565 01474 02473 11 03361 31000
RSB 3 L+2 01075 02474 75 30003 02476

110 Fi    Cl        . FILL 0567 01076 0-475 n: 02271 30000
Te 0 SIGa 0568 11077 02476 11 31000 82263
Fn 5162 OEN 0569 01100 04477 67 02262 02275
1.. W SIG) 11101 0..SOo 11 31000 82263
Fn SIGu DER·                -                   0571 01102 OL501 67 02263 02275
Te Q SIGa 0572 n 1103 02502 11 31000 02263

Vul M. MRESZ V6 0573 0 110'I, C.503 ; 1   02 11   03'121
MI 0000 MRE<2 0574 41105 02504 45 00000 n2311

AAA 1 0000 0000 0575 411U6 02505 00 00000 n0000 NUP
80- '' 0000 0000 0576 111-7 02506 00 00000 .0000 "1) P

Ccc n 0000 orno - 0577 81110 02507 00 00000 &0000 NOP
DIFF 1 0000 COMO 0578 01111 02510 00 00000 a0000 NOp
Ul",1 ,, 0000 0000- 2579  9 1 1'2 C-511 00 00000 .Ooon .1,1 P

DIFF2 1 0000 0000 0580 11113 02512 00 00000 hoOOO NOP
DIFF3 n 0000 0000 0581 01114 02513 On 00000 nOO00 NOP
010,4 .1 0000 , 00uo                                                                                        0582   -1 1'5 0251'1 0. 00.00 .000. "1(,P

OIFF5 a 0000 0080 0583 81116 02515 00 00000 ,0000 NOP                                                 1
ITEST 0 0000 0000 0584 71117 09516 on 00000 r,0000 NOP
ICOUN 1 0000 0000 0585 41170 02517 08 00000 40004 NOP
TEMP8 1 0000 COAO 0586 41121 04520 On 00000 &0000 NOP
QUAIL 8 0000 0000 0587 11122 02521 00 00000 M0O0O NOP
Ullil           1           3                                           8117' Oz522 OR O"nnl Annor
EINV M.1 0000 BEGIN                 '                0589 81124 02523 45 00000 02526

Mf 0000 0000 0590  n 1125 04524.-· 56 00000 00000

1
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t
EiNvi 11·.J 0000 FILL                                   0591 111Lt 6-525    45 00000 30000
BEGIN St5 EINv2 15 41127 06526 31 02525 00017

TI A 8&1                                  0593 41120 02527 15 32000 n2530
82 1 50 PILL Uroo                                                                             0594  ·; 1 11 1 0.93v 31  30000 LOOOn

TI-1 A 8£2 0595 41122 04531 15 32000 42532
BE2 T. FILL ITEST 0596 11123 04532 11 30000 02516

l U UtL ... 0597 31144 02533 15 02532 02573
Ra EINV2 Vl 0598 11125 06534 21 02525 03362
S" EINVZ.       15                                          11116 02535 31 02525 00017
TU A 9222 0600   ·,11 07 0 936 .5 32000 n=537,

BE22 S. FILL 0000 0601 11140 04537 31 30000 80000
TV A AB .                       ' 0602 11141 02540 16 32000 02624
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V 10         I                                      0772 01717 03316 00 03424 00012
VO VU 0773 01720 0.317 00 03361 03361
LPTS LPTS 0774 81721 00320 00 00142 00142
Vt          R                                      0775 81722 03321 00 03362 00014
VO VO q770 ·,4,21 u)322 .0 03361 03361
LPTSM LPTSM 0777 81744 03323 00 03434 n 3434
Vt          RPLst 0778 41725 03324 00 03362 03371
VO VU 017, •,1,26 0,325 IO 03361 03301
Le RMA LBRMx 0780 01727 03326 no 00175 00175
VZ          R                                      0781 81720 05327 00 03363 00014
VO VU 0782   ,-,17·31 0.#33u „0 03361 03361
LFP LKp 0783 01752 05331 00 03445 03445

"                               Vt             R                                                 0784 91753 02332 00 03362 00014
6                         vo u 0785 ,-,17j4 0.133 00 03361 03361

81715 02334 37 77777 777778     377777777777
KBAR 5 LMESH CME<H 0787 n 1726 OA335    00 00172 00172

LYni I LPHIL 0780 -·17J7 0,330 00 00200 n0700
LSFKI LSFKI 0789  01740 '03337 00 00167 00167
LENGY LENCY 0790 n 1741 03340 00 00131 00131
LeNMA LDWMX 0791 017',2 O.3'41 00 00175 00175

0 LPTS LPTc 0792 81743 03342 00 00142 00142 NUP

QBLK 2 LCAP OBLMZ                                     41744 03343 00 03437 03343
7 LE155 VAS :79 5 17·,5  7344 „0 03442 03442 Nor

KBAR6 3ARS 0796411746 03345  ' 00 00000 01457
KKBAR KBARS 0797' 81747 03346 00 03335 00000

, r 1 1710 0-3't7 75 30000 01455Rd AR 2 M!'8                       BAR 501

ESTER 0799 01701 03350 00 00000 n0O0O
UXT 0800 01732 03351 00 00000 n0000
GALOY                                                              0001 nl703 04352 OC 00000 10000
RTALY 0802 41724 03353 on 00000 Moo00
Uxt 0803 41705 03354 00 00000 noooO                                                     '
UUELY utLVP 0804 ·-,1736 02353 .0 02253 00000
VX                                                                 0805 11707 03356 00 00000 '10000
Ul             1                                                     81700 05357 00 00001 00000
Ulvl           I           1 ·1761 0-,36u 00 00001 60001
VO                                                                      81702 05361 00 00000 M000O
Vl                          1                                           81763 0 362 00 00000 00001
vl                         2 A1704 01363 or 00000 noooz
U)             3                                                        01765 02364 00 00003 00000
V4 4 n1706 03365 00 00000 00004
CuMEi 1, 0000 11:,3 0813 -·1707 0.35., 00 00000 1000- W.,P

DRUMi 0814 41770 03367 00 00000 nOOOO
IPLS3 0815 017/1 01370 On 00000 nOOOO



TABLE V-2M
(#age 18)

RPL51 0816 -1772 02371 00 Oonoo Arlonn.
NPL53                               ·                              0817 817/3 01372 00 00000 00000

IPLS2 0818 n 1774 03373 00 00000 80000
0919 /1775 0337,1 Or  00.00  .000rt     ;UU7Ms

UIVR 0820 017/6 03375 00 00000 &0000
IMINI                                        -                     0821 n1777 03376 00 00000 n000O

LLNAE LNACT LNMET 0822 -2*IO 03377 00 00'1'6 r,0200,

LLNSU LNSMT LNSMT 0823 02001 03400 00 00203 00203

KXS99 ROB X5119+1 n 2002 03401 75 30000 82130

L£560 23., 0825 02C-3 03402 Cr 00000 n2010
VZSSO ZSSO 0826 02004 03403 00 00000 n2000

LLKNX LKNXE 0827 42005 03404 00 03450 00000

LLMvS LKN3U .0828 92006 01405 no  03'153  800On

IITII 0829 n2007 01406 00 00000 00000

LCOUN COUNt COLIN 1 0830 02n10 03407 00 03u 11 03411

LOUNI                                             .                0(31 92011 05410 00 00000 ,0000

COUNt 0832 02012 05411 00 00000 80000

COUN 2                          -                                   0833 n2013 03412 00 00000 80000

CUUN3 0834 02014 01413 00 00000 70000
0835 82015 03414 00 00000 n0O00COUN 4

COUNS 0836 02016 03415 00 '00000 00000

VA511 X5114 - 0837 92017 0,416 00 00900 02065  3
V3             -            3                                           12020 02417 00 00000 80003
VS                          5                         ·                 02021 03420 00 00000 00005
Ve                        0 12022 0 421 60 00000 10006
V7                          7                                           02023 01422 On 00000 00007
VB                          8                                           02024 03423 00 00000 80010

viu                         13         ·                                 120£5 03424 00 00"00 00012
FO                                                                      02026 03425 00 00000 00000

cn Fl      F l 02027 03426 20 14000 00000

8
UL             2                                                       02030 03427 or 00002 .0000

U#             4                                                       82031 03430 00 00004 M0000

FLAGO B 377777777777 02022 02431 37 77777 77777
n20-,3 03432 20 26220 '732' frl               ,           3.1415927

UNITS    F     i.          24                        -               n2054 03433 32 06474 10336

LPTSM FIL FILL 0850 02025 09434 - 00 30000 30000

LP  r jH FILL FILL                 '            0050 92035 02"4 00 30000 30000

FILL FILL 0851 02036 03435 00 30000 30000
FILL FILL 0852 n2n37 0j436 07 30000 30000

LCAP FILL FILL C:53  -2740  03'1 9 n: 30.00 30000 4

FILL FILL
0855 02042 03441 00 30000 30000
0854 02041 03440 01 30000 30000

FILL FILL
LFI35 FILL FILL 0956 -2-43 02.'192 00 30000 10000

FILL FILL 0857 12044 03443 or 30000 30000

FILL FILL  - 0858 42045 00444 00 30000 30000

LKP FILL Oe59 -2746 034US 00 30noo .000,•,;ILL
FILL FILL 0860 02047 01446 00 30000 30000

FILL FILL 0861 42000 00447 nO 30000 30000

LKNXI FILL r ILL 0862 '%2021 03'150 00 jonno ,nona
FILL FILL                                   0864 42033 09452 00 30000 30000

0863 42002 03451 00 30000 30000

FIL FILL BAAS npr,Da n.USJ .rl Tcicion ,onon ;
LI(NSU FILL FILL

FILL FILL 0866 n2005 03454 00 30000 30000
0867 42006 03455 00 30000 30000FILL FILL \
)AAM  19/37  0 iU)6 on 30Oon 3nnon

LCIN FILL FILL
FILL FILL                                   0869 42000 05457 00 30000 30000

FILL FILL 0870 02001 03460 00 30000 30000

LICV rILL nA71 n)n62 nia61 .0 3(,Non jonon
FILL 0872 42003 01462 00 30000 30000FILL ' FILL

0873 42004 03463 00 30000 30000FILL FILL

- *    1              -       ' -7  -                         -61-                   .9                 --r--r:r.   .r· -pe-0-f-.         -
k,' ...L



TABLE V-2M

(*age 19)

LLE:IMM            , 1 LBRM,4 0000 0989 020-5 03464 00 00175 00000 .' 'le

LLAST LAST m20O6 01465 00 00000 r,3466
LAST X,3 OMM 15 42067 03466 27 47470 00410

SGIL 1UMl              -
820/0 Qu010 00 00000 80000IDEN

N                                                                       4207: 00012 60 00000 10000
420/1 Ou011 00 00000 nOOOO

1

020/3 00013 00 00000 800008
R 0000 0000 0006 420/4 00014 no 00000 nooO0    0

'S Uuu. UUOU
Y                                                      0

007 32075 Ovols O: 00000 10000
82076 00016 00 00000 00000

0000 COOO 0008 420/7 00017 00 00000 00000
' INF 1 UUOO 0000                     -       0009 12 two 0-020 00 00000 '0000
INF2 0000 0000 0010 02101 00021 00 00000 n0000
INF3 0000 0000 0011 n2102 Ov022 00 00000 80000
1 Nk 4· · UWUO Uuu. 0012 12103 0.023 00 00000 00000
INFS 0000 0000 0013 42104 00024 00 00000.-n00OO
INF6 - 0000 0000 0014 12105 00025 00 00000 00000
IN. , 0000 0000 0015 -2106 00020 00 00000 10000
INF8 0000 0000 0016 n2107 00027 00 00000 40000
INF9 0000 0080 0017 82110 00030 00 00000 n0000
1 Ri» 10 00:0 VOUU 0010 12111 00031 00 06000 ncooo
INFll 0000 O0nO 0019 72112 00032 no 00000 00000
INF 12 0000 0000                 ·                0020 42113 00033 00 00000 noOOO

' OVOO UL,0 t) 0021 12114 OvO34 DO 00000 80000
RHO 0000 0000                                  0022 n2145 00035 no 00000 00000
VARI Fx-CHANGe CON,MESM,PB 42116 00036 00 00000 00000
'AKK PX-RCGION INDEA -2117 00037 00 00OCO -10000

NOM FX-TSOTOPE TNOEA 42120 06040 00 00000 00000
cn 0000 0000 0023 ,•,2121 00041 00 00000 n0000
' P,u80 F     3.12        li FISSIONS-Kw.SC 72122 060'12 25'57060 12073
gi        YSUBX    F 3 -3 XE135 ATOMS-FISSION 82123 00043 17 06111 56457

0 YSUBI F     5.6         =2          I 135 ATOMS.FISSION  .
- 82124 00044 17 47126 01014

T butsp             F i•4 -2 PR149 ATOMS-rISSTON 82125 040'15 17 27126 0101'1

LAMXE F 2.1 -5 PROR-SEC DECAY XE 135 12166 00046 16 15402 44501

LAMI F 2•9 -5 PROR-SEC DECAY I 135 421£7 00047 16 17464 24065
LAMMR           F .4.1 -6 PROG-SEC DEC 4 78144 92110 Ov050 15    7'1231    12733

92151 00051 00 00000 noOOO
RZERO F 0     FIRST MESH POINT 12122 00052 00 00000 80000
11.2 F O     :U:RENT TIME 921'3 02053 no 00000 -0000
EPSIL F •00001 •0OO01CONV CRIT PEAC 821,4 OW054 16 05174 26542

EPS2 F .00001 •00001 CONV CRIT POWER 02115 00055 16 05174 26542

EPS) F •00001 000001 CONV CRIT I<ZER,; 12156 0.056 16 05174 26542
EPS4 F .00001 .00001 02127 09057 le 05174 26542
KO       F 1.0 1.0 DESIRED REACTIVITY .02140 00060 20 14000 40000
OMEGA F ST;r. ACCCi.. ;ACTOR -2:u: CV:61 50 00000 -0000
OZOK F 1.0 DZ-OK FIRST GUESS 02142 00062 20 14000 n0000

00OU 0000 0036 n2143 00063 Or OUOOO nOOOO
Qw      F                        F'O„Clt JINSITY r.w C143 921UU OLO64 00 00000 10000

OELTS F TIME SINCE SHUTDOWN SEC 02145 00065 00 00000 00000
OTMAX    F                                                              42146 00066 00 00000 r,0000

121-7 Ov067 00 00000 nooco
TAPEt 8 1 PROGRAM TAPE 02120 00070 00 00000 00001

TAPE2    8     2                        BASTC LYBRARY TAPE 42121 00071 00 00000 00002
Tapt.3    8 .3 MIC90 GmUF TAPE NCW I2152 00072 00 00"00 00003

TAPE4    8     4                        NUCLEAR CONSTANT TApE 821>3 00073 00 00000 00004
TAPES    8 5 MICRO GROUP TAPe OLD 72124 00074 no 00000 00005

TAPEO 0 6 RAN 01TA TArE A2135 00075 00 00"00 .0004 -

TAPE7 8 7                        INTERMEDIATE TAPE 42106 00076 00 00000 00007

TAPEB 8 10 OUTOUT TAPE n 21D7 0U077 07 00000 00010

9
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TABIE V-2M

(page 20)

OU.-10 TArCTAPE9   0 11 „21 e'0 001<,0 00 Oor,00 n0011
TAPE 10   8     12                       OMM SERVICE LIoNARY 12101 00101 00 00000 00012

0000 0000                  ·             0045 82102 00102 00 00000 nOOOO
DIAl 0000 (060 00'16 121"3 CC1O3 00 00.00 -0000
DIAZ 0000 0000     -                      0047 42104 00104 00 00000 nOOOO
DIA3 0000 0000 0048 12105 00105 or 00000 noooO
DIA4 0000 0000 0049   -21 et 00106 00 00000 IOOOR
OIAS 0000 0000 0050 42107 00107 00 00000 n0000
DIA6 0000 0000 0051 82170 00110 00 00000 nOOOO
01*A/ 0000 0000 2052 721'1 CLlll or 09000 Iooon
DI88 0000 0000 0053   421/2 0 0 1 1 2 00 00000 00000
DIAg 0000 0000 0054 42173 Ou113 On 00000 mGOOO
Di A 10 0000 0000 4055   021/'1   00 1 1 4 00 00000 00000
DIAll 0000 COMO 0056 42175 00115 00 00000 80000
DIA12 0000 0000 0057 42176 00116 00 00000 n000O
UIAl/ 0000 00(,t, 0050 12177 0vl17 00 00000 -0000
OIA 14 0000 0000 0059 82200 00120 07 00000 00000
OIA15 0000 0000 0060 82201 00121 00 00000 nooon
O/416 0000 COOO votl 42292 06122 00 00000 10000
DIA17 0000 0000 0062 42203 00123 00 00000 nOOOO .
DIA18 0000 0000 0063 42204 00124 00 00000 nOOOO

72295 04125 00 00000 10000
LISOP RSRV 3 3 ., n2206 Ov126
LENGY ReRV  3           3                                           02211 00131
LATS' R,RV  3           3                                           92=14 Ov134
LRDIF RSRV  3           3                                           02247 00137
LPTS RSRV  3           3                                           72222 Ov142
LKEe,v MA<v J         1                                   122£5 041'15
LBSUO ReRV  3           3                                           n2230 00150

01 LBSUN RfRV  3           3         r                                02223 00153

6
LYM/ R+Rv 3 3 022-46 06156
LCApp RSRV  3           3                                           12241 00161

R LPBKI ReRV  3           3 02244 00164
Lbt-,A 1 A.,1 v 3 3                                                                                                  122467  Ct 167

LMESH RCRV  3           3                                           02202 OU 172
LBRMX ReRV  3           3                                           02225 00175
LKMAI AbRV 3         3                                   -22 0 00200
LNSMT ReRV  3           3                                           42263 00203
LNXET RSRV  3           3                                           02206 09206
LCAPO RARV  3           3                                           72211 COZil
LCAPT RSRV  3           3                               ·            022/4 00214
LCPTI RSRV  3           3                                           022/7 00217
LCAPF RSRV  1           3                                           -23"2 00222
LXKI RqRV 3 )3 42305 Ow225
LMFKI RSRV  3           3                                           72310 Ov230
LPOIF R4RV  3           3                                           n33,3 00233
LKPXE RfRV  3           .3                                           02316 00236
LLKIA RSRV  3 02321 00241
LLKIO RfRV  3 3 023/11 OC24,1
LNFKI ReRV  3           3                                           42327 00247
LNLP RfRV  3           3                 -                         023A2 00252
Li: 34 I R:GV  3           3                                           823'5 n..fs
LNOKI ReRV  3           3                                           92340 09260
LNFP ReRV 3 3 12343 00263
LNCHI Refv  3          r                                     42**A 0·.,266
LNRKI ReRV   3                 3                                                                 02331  002'71
LNPKI RCRV  3           3                                           n2304 Ov214
LNK C P.•RV 3         '                                   42,37 0,3277
LNKL ReRV  3           3                                           02302 00302
LSHUF ReRV  3.          3                                           42305 Ou305



TABLE V-2M
(page 21)

CRC01    0 -23 70   0031 0 00 00"00 nooon,
Z3 RSRV  3           3                                           823/1 00311
Z2 RSRV  3           3                                           423/4 Ov314                   1Zi       R,Rv  3           3 123'7 (6317 ,
Z n2402 00322 00 00000 00000
DELTA F CURRENT nZ-OK 12403 Ov323 on 00000 00000
MU                                      CURRENT REACTIVITY 12404 0-324 00 00000 ,0000
BLOCK 8 82405 00325 on 00000 80000
NOCI    B         ·                PRINT ROUTIL WORD COUNT 824U6 00326 or 00000 00000
MNOol   b                        •10,471£0.- ·.u-0 DIFF• MON. 12497  Ov 327         60  00000  -0000 1
MN002 8 CONTROL WORD ADJ• MON. 42410 00330 00 00000 40000
SUBR RSRV 9 9 SUBROUTINE EOUIVBLENCES 92411 00331
MLMl KFIV   4                   4                  HO. 1 TUR ALAM-13 82422 0.342                 1
DRUM B FIRfT TEMP DRUM STORAGE 12426 00346 00 00000 00000
MINCE    B                              FIRST TEMP CORL cTORAGE 02447 00347 on 00000 nOOOO
150                                  - ..-.  At.+51 ibi,iuvE „ut-:OEK -2400 Ow35O 01 00000 100001
MARKt CONTROL WORD Xt+SM CONCR 02421 00351 on 00000 00000
MARKZ                                                                   02422 00352 00 00000 00000
R,                                                                      42443 00353    0/ 00000 10000;
STAGAT n2424 00354 00 00000 00000
INOEXS                                                                  M2425 00355 00 00000 1•10000
,UTWIct 12*bt Ov356 00 00000 OOOOOi
ADMCFF RSRV  3 3 n 2457 00357
1STBP 42442 00362 00 00000 00000
ULLTAI 12443 Ov363 or ouooo noooo
LOKI ·EOLS LCAPO
LTKI ElLS LCAPT
LIKIJ t' Lb LLF,I

<37 LFKI EOLS LCAPF

 
L„KI EOLS LMFKI
OK c#Lb buOM.J

l\3 BK 2 E4LS SUBR+5
BRITE EOLS SUBR+6 .

WHZ CNLb jud#ye
ALLOK ElLS SUBR
ALL 2 EOLS SUBR+2

.NU 00900
00000

i



.,

TABLE V-211

BASIC=LIBRARY    PREPARATION

55[L 140(18)
Xel   OMM 16 BASIC LTBRARY 00Out 01400 27 47470 00411LIBRY MJ 0000 BRYl U025 40002 01401 45 00000 01404

ORIE HS 0000 0000 0026  now')3 01'102    - St 00000 -0000.
BRY 2 M.J 0000 FILL 0027 80004 01403 45 00000 30000BRY 1 To I 12                                          nonUS 0.404 11 00012 02264

Ra I= V: 0033 10006 0.405 21 02761 02166
MP VS          Y                                           00007 01406 71 02171 00016
AT    Vt SYl 00010 06407 35 02165 02266
S'- OR 712       6                                           00011 0.410 31 Oi"77 -0006
LO'    A           30                                          00012 04411 55 32000 00036
S. TAPE2 30 00013 01412 31 00071 00036
A l Q ORY12                                  Qd41 n0014 0.413 35 31000 01477
SO BRY4-        6       ·                                   00015 0.414 31 01435 00006
LO    A           30                                          40016 01415 55 32000 00036
5- T.FES JO 90017 0.'116 31 09075 "00-*A
AT Q BRYU 0047 40020 01417 35 31000 01435
TO BRYU BRY 13 0048 no021 0*420 11 01435 01573
TA    BRY 12 DRY.              ·               0049 MOT+2 0.421 16 01"77 01'135
To ZERO (3 0050 00003 01422 11 02145 02231
To ZERO C4 0051    40024 01423 11 02145 02232
lu LT3 ORY·>F                                       100£5 0.424 15 01255 01'1'15
Tv LTl BRY9F

nooz7 01426 15 02256 01447
0054 00066 01425    16 02253 01445

TIJ LT4 84444
IV LT2 04444 100-'0 0.427 le 02254 01'147
TU LT7 84445                         -             00021 01430 15 02260 01451
TV LT3 84445 70022 01431 16 02255 01451
lu 4 14 8J533 100- 3 0.432 15 02253 01443 ;,TV LT 85555 00024 0:433 16 02250 01443

BRY9 RJ BKZ BK 0061 80025 01434 37 00336 00334cn

6 8/Y4
MJ 0000 BRYE'       '                           0063 70037 01436 45 00000 01402

FILL                                        00026 0:435 00 00000 30000

g S„ BRYU        15                                          80040 01437 31 01435 00017
l u " 0065 10041 0.4'10 1 5    32000   A l l i'I tBAYs

0066 n0042 01441 31 30000 00000
BRYB SP FILL 0000

EJ' FINTl RBY 10
000*a 064'/3 11 30000 30000

00043 0:442 43 02246 01465
e5555 Tw FILL FILL Tl TOT
RBY9E RJ EXIT3 FX086 00045 01444 37 02320 02316
BRY9F 1 F.ILL FILL 0072 40046 01445 00 30000 30000 NOP

AJ EXITZ FLOB 7024.7 0.446 37 02315  531384444 · FILL FILL 00000 01447 00 30000 30000
RJ EXIT3 FX096 n0021 01450 37 02320:02316

84445 rILL FILL 100'2 01'14"1 (10 30"'00 30000 -
TV BRY* RBY4 0077 n0033 01452 16 01435 01454
RA RBY# V 4                                     0078 00034 01453 21 01454 p2170

'6,4 T. FLAGO FILL 007: 100'5 01754 11  02'UJ  *000'1
Ra BR¥4        VS                                     0080 00076 01455 21 01435/02171
RA    C3 US 0681 40007 0.456 21 02231 02152
R 4 CU V l

'

0082 10ewO 01957 21 02'42 n?164
*A Ra 85555 USVS 00001 0.460 21 01443 02211

1. RA 8RY9F USVS                                   0085 n0002 0:461 21 01445 02211
RA 0444,1 Usvs                       -           000"A 0*,162 21 01UU7 n2211
RA 84445 USVS 00004 06463 21 01451 02211
M.J 0000 BRY9 0088 00065 01464 45 00000 01434

ROY 10 ' TU Onyn ;OYO NOT 00.89 loohS 0.,165 15 Olual nt.67
RA RBY8 Ul. USED 0090 00807 01466 21 01467 02146

RBY8 SO FILL 0000 AN 0091 100/0 01467 31 30000 n0000
E..1 FINI' ARY 10

,

h 50 .Ing) ar,n/1 n:470 ur n)246 niu72
M..1 85555 00072 01471 45 00000 n 1443

BRY 10 Tv BRYU 0094 000/3 0.472 16 01435 01473BAY it

0



TABLE V-2N

(page 2)

8Mrli T„ FLAGO FILL 0095 too/,1 0.473 11 01243 *0000
Ra C3 Ul 0096 n0075 01474 21 02231 02146
TU C3 8RY12 0097 80076 0:475 15 02231 01477
"J .R2 3RI,E 0000 10077 0.476 37 00341 00337

BRY 12 0    FILL        T                                      0099 n0100 01477 00 30000 02567 NOP
TO BRY# BRY#A READ 0100 00101 01500 11 Olu35 01503
IV LI - BATUA I,vOIC :101 10102 0.501 16 02250 01503
RJ 8%2 BK FOR 0102 00103 0.502 37 00336 00334

BRYQA 1 4 FILL *IF 0103 n01 U4 0i503 00 00004 30000 NUP
MJ 0000 3*E 010'1 0010: C.SO'-1 45 00000 -1"0'

ABR YU RJ EXIT3 FX086 00106 0:505 37 02320 02316
T7 TJ                   '                       00107 0.506 00 02576 02572

T- FLAGO T4 0109 n0110 0.507 11 02243 02573
T. BRY 12 9RY4Z 0110 00111 06510 11 01477 01514
TU CON 12 9RYUZ 0111 n0112 0.511 15 02224 01514
TV (Unt 12 OKT#Z 0112 10113 0.512 16 02224 0151,1
R.J    WP. 2 BRITE 0113 00114 0:513 37·- 0341- 00337

BRY4Z 0 FILL FILL S T 0114 00115 04514 80 30000 30000 NOP
Mw    13 42 00116 0.513 71 02572 02166
AT    V2 2MX/2 0116 00117 0:516 35 02166 02267

":,  tk„ 54, LL 0110 Ootil 6.520 ,·,0 02270 02271 M.P  ,
0117 1-10120 01517 37 00333 00331

0 VARBL 0000 ' 0119 00122 01521 00 02300 00000 NOP
TO ZERO        Cl                                     0120 00223 01522 11 02145 02227
1.. Bk "LIA SHruy

0122 80125 01524 tl 02165 02233
01=1 001.C4 01523 11 01503 01532

Ts    Vt     -   CT
TV LXIF BRYUV 0123 80126 01525 16 02272 01541

BMT.1 lu 25          CJ                                     0124 n0117 0.526 11 02171 02231

97 TV LT BRY#Y                                  0126 A0131 0*530 16 02250 01532
TU LT BRY#X 0125 10120 01527 15 02250 01535

ER
kj BKZ , 8/ 0127 001- 2 0.531 37 00336 0033'1

BRY4Y 0 4 FILL XIF 0128 001J3 06532 08 00004 30000 NOP
A   M.1 0000 BRYE                      -            0129 10124 01533 45 00000 n 1402

: 81 ,4U M..3 2 87444 n0135 0,534 75 30002 01536
BRY4X TO FILL DUMp 0131 00126 01535 it 30000 02261
87444 59 DUMP n 0107 01536 31 02261 n0000
84447 EJ FINIl ROY4W 001 UO 0:537 43 022'16 015'17
84448 RJ EXIT2 FLOR n0 I 41 0i540 37 02315 02313
BRY*V 0 DUMP FILL XIF 0137 00142 04541 00 02261 30000 NUP

Ra BR'i'4X U;                                 r'0143 0.5'12 21' 01535 021'17
RA BRYUV       Vl                                     0139 00144 0.543 21 01541 02165
RA    Cl Ul 0140 00145 0:544 21 02227 02146
1J C3 8kYub 0141 00146 olD'45 41 02231 0153'1
M I 0000 9RYUT 0142 00147 04546 45 00000 01526

RBY*W S. OUMpl COOO NOT USED 0143 80150 01547 31 02262 00000
/·J FIt,Il BMT41 0. 0144 30151 0.550 43 022'16 01555
M. 1

equae 00132 01551 45 00000 n 1540
BRY4R RA BRYUX U2 00123 06552 21 01535 02147

, tj C3 8:7.U 0147 n0104 0*553 41 :2231 01534
Mj 0000 9RYQT 0148 00125 0.554 45 00000 01526
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To A TEMp 00721 Oc350 11 32000 n 2554
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Tr V 14 00.1 007,2 06341 11 02170 n?569
RJ XIT         X                                     00030 80733 02352 37 02435 02417F3 MJ FILL 00031 m0704 06353 45 00000 30000MCR20 TO FILL        0                                     00032 10785 C.354 11 32000 '1000
TO " V2 DON 00756 06355 11 02166 02565RJ - XIT X+1 00034 40737 OA356 37 02435 02420
T. Iltoc TCMP*l MArisSA 00035 10700 02357 11 02545 02555
LO      Q                   6                                                             00036 40701 02360 55 31000 n0006
QT V3          A           SIGN OF POWER 00762 Oz361 51 02167 32000
h..i 3 L+Z 007-3 0.362 45 30000 '%23611
R..1 TUO VO"C 00764 02363 37 02530 02525
To A TEMP+2 80765 02364 11  32000  02556

rzo TO Vl OON 107+'6 0. 365 /1 02165 n2565
RJ XIT                     X                                                                                   00039  r,0767 02366 37 02435 02417
RS HIDE TE¥p.3 00040 407/0 06367 23 02545 02557
TO HIDE T:Mpil rONCM 0004 1 707/1 06370 11 025'15 02557
LO TEMP+2 A+3 u

--
00772 Oz371 55 02356 32042

Q.-1    L+ 1 L+3 40773 06372 40 02373 02375
QJ L,2 L+1 0077,1 0.373 44 02375 02374
TN TEMP+3 TEMP+3 U0044 40775 06374 13 02557 02557
RS TEMP+3 V 108                         -              40776 04375 23 02957 02551
SJ L*1 L-·3 0004£ -07 /7 0.:376 Ut 02377 92'101
Te    Vl TEMP+2 81000 02377 11 02165 02556
MJ L+2 00048 n 1001 06400 45 00000 82402
'W ZERO TEMY.2 1100: C..401 11 02145 02556
TM TEMP+3 0 00050 01003 02402 12 02557 31000
To COLT TEMP+5 00051 01004 0.403 11 02536 02561
M.1        eT AT 00052 nloor 0.404 37   02'114   02'113
TO CTA TEMp+5 00053  4 /006 02405 11 02542 02561

cn RJ BT AT 00054 11007 02406 37 02414 02413

     9
CTA.1 TCMP*5 00865 nio10 02407 11 02543 02561

RJ BT AT 00056 81011 Oi410 37 02414 02413
»8 To ZERO        Q                                           M012 OL411 11 02145 31000

M. 1 OCT 00058 11013 02412 'IS 00000.2502
AT       RS Q V 178 81014 OL413 23 31000 02547
BT SJ L+1 00060 01015 04414 46 02415 80000

A,    V 170        Q                                           01016 02415 35 02547 '1000
MJ HELP 00062 41017 02416 45 00000 02442

X    ' RS HIDE HIDE 00063 81020 06417 23 02545 02545
u.3         0                          6                                                                                   0006'4   7 1ML 1 C2420 55 31000 10006
QT V 17B DON+1           ·                           11022 0 421 51 02547 02566
ZJ L+3 C+1 01023 04422 47 02425 02423
A, Vj Oor,1* 1 01024 0-423 35 02167 02566

I.
M. 1 L+4 n 1025 Oz424 45' 00000 12430
E..1    V 1 L+2 01026 02425 43 02165 02427
M.J L-2 91Ot7 C.:426 75    00000    '1 2430,
A' V2 OON+1 01020 02427 35 02166 02566
S= HIDE        2                                     00066 81021 06430 31 02545 00002
Sa HIDE        1                                     00067 ih-2 0.431 32 025:15 00001
AT DON+1 HIDE 00068 71093 06432 35 02566 02545
ST V3 HIDE 01034 Oz433 36 02167 02545
I J DOr. X+1 00069 nlc,15 0243'4 41   02555  82'120

XIT· M..1 FILL 00070  01046 02435 45 00000 30000
SO TEMP+5      2                                     00071 41027 OL436 31 02561 00002
St    TCMr,5       1 00072 -1040 0 -i '1 17 33 024Al r,0001
Se A HIDE 00073 41041 02440 7u 32000 42545
To A TEMP+5 00074 41042 02441 11 32000 M2561

1 ICLr IJ Q 11EL r. i 00075 81043 0#qul Ul zinno rlial#
Me TEMP+3 COLT+1 00076 41044 00443 71 02557 02537
Lv 3 TEMP+6 00077 81045 02444 22 00003 82562
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SJ L*1 L+4 00078 8/046 02445 46 02"116 12LI51
RS TEMP+6              V 1                                                                                                41047 06446 Pr 02562 02165
S. COLT 35 00080 81000 06447 31 02536 00043
W. TEMP+D TEHY+5 00001 -1071 0.450 73 02561 02561
MD TEMP+5 TEMP+1 00082 11022 02451 71 02561 02559
ZJ L+3 L+1 00083 a 10>3 02452 47 02455 02453
1-   ZERO       o                                     ilc-4 02453 it 02145 31000

TCP M.1 BET                                   00085 11005 02454 45 00000 n2502
Se A TEMP+8 00086 41056 06455 74 32000 02564
1
- A ,.41'.1 00037 11077 06456 11 32000 02555

RA TEMP+6 TEMP+8 00088 41000 04457 21,02562 02564d
Ra TEMP+6 COLT+2 00089 81001 06460 21 02562 n2540
5J TLP-1 L*j 00090 =1052 02461 06 02'153 02'162
RA TEMP* 1 COLT+2 00091 81003 02462 21 02555 n2540
EJ A L+3 00092 81004 02463 43 32000 02466
R. IEMP•,0     44                                   ;10#5 06464 /1 0256= 02165

Ou094 n 1006 06465 11 02536 02555TO COLT TEMP+1
F4 R.I L L+t 00095 41007 02466 37 02466 02467

bw It,·,r ./ 00096 n1070 02467 31 02555 90000
LT 28          Q                                     00097 11071 04470 22 00034 31000
SP TEMP+6      27                                    00098 11072 02471 31 02562 00033
AT   U         w     ·                        00099 31073 6.-472 35 31000 31000
EJ A L+3 '                                 00100 01074 02473 43 32000 02476
TP COLT+3      0                                     00101 01075 02474 11 02541 31000
MJ BET                                   00102 11076 0.475 45 00000 02503
To --TEMP ..„.A                  -                        81077 06476 11 02554 32000
ZJ L+1 BET  *11100 06477 47 02500 02502
.J V, 6Ei Allul 0.100 43 02167 02502
TV   Q          Q                   ·              00105 01102 04501 13 31000 31000

01 BET To    Q                       .STORE RESULT 00106 81103 04502 11 31000 80000

         F.

., . EAIT Vl                                          '1104 02503 21 02314 02165
MA EXIT 00108 01105 02504 tls 00000 82314
To HIDE TEMP+1 00109 41106 02505 11 02545 02555
IV 436 F/1 1 1107 06506 16 02550 02522
R 8 Fil SCALER                                00111 81110 06507 21 02522 02544
MJ FS                                '   00112 41111 02510 45 00000 82516

Flu RA TEMP'6 SCALER 00113 11112 6.511 21   02562  025'14

RS TEMP+6 V 1778 011:3 Oz512 23 02562 02553
S.1 L+1 L+2                ·                  00115 01114 06513 u6 02514 02515
K. TEMP,6 472                                   -11115 0-514 71 02562 02552
TV TEMP+6 Fit 00117 81116 02515 16 02562 02522

FB LO TEMP 4+34                                        11117 02516 55 02554 32042
W.J L.1 Fil                                         11120 02517 44 02520 02522
QJ Fll L,1                                         01121 0«520 44 02522 02521
TN TEMP+1 TEMP+1            -                   00120 01122 06521 13 02555 02555

Fll LA TEMF 1 1 00121 71123 0252: 57 02555 30000FILL     - '

00122 41114 06523 22 00('00 31000LTL Q
M. 1 BET 00123 01125 06524 45 00000 02502

VONC     ZJ L+1 TIX                                   11126 04525 47 02526 02531 '

EJ Vl TIX *   1 - -                    81127 04526 43 02165 02531
E.1 V2 TIXt 71190 06527 43 02166 02532

Tuo MJ        ·       FILL 1 11 -  1 02530 45 00000 30000 .
TIX AT Vl A 01112 09531 35 02165 32000
TIxt Ar    Vt        , A 41123 06532 35 02165 32000

H..1 TUO                                  n 1134 02533 45 00000 02530-
CNSTl Flo 00124 41195 Oz534 00 00000 02511
CNST2 F9                  „                 00125 n 1126 02535 00 00000 02505
COLT 0     200000000000  -            -                       CO126 111'7 02546 :. 00000 ,0000

8     32446474it35                                      00127 81140 02537 32 44647 41135
8     201                 '                              00128 01141 02540 00 00000 00201
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D 377777777777 00129 41142 025Ul 37 77777 77777                                          '
CTA 8     343277244615                                      00130 11143 02542 34 32772 44615

8 311745447075 00131 01144 02543 31 17454 87075
SCALCR 00132 111IS C.544 00 00000 -0000
HIDE 00133 01146 02545 00 00000 80000
V778 8 000000000077 n 1147 04546 NO 00000 00077
9178 6 000000000017 -1 1 90 0255'7 00 00.00 AOO 11
V36 36 01131 02550 00 00000 00044
V 108 8 000000000010 11132 02551 00 00000 00010
V/Z 72                                  -11-'3 04552 r.r (J„gO -0110                                                 '

V 1778 8 000000000177                                            011A4 06553 no 00000 00177
TEMP RSRV  9           9                                     00134 41155 06554
DON RCRV  2           2                                     00135 111h6 OJS65
T                                                                       41170 0zs67 no 00000 00000
Tl 01171 oz570 00 00000 00000

-                                         11172 0.:571 00.00.00 .0000
T3 01173 02572 00'05600- 00000
T4 41174 02573 00 00000 "0000
rs 11175.02574 60 00000 nOOOO
T6                                                                      01176 02575 00 00000 00000
T 7 411/7 04576 no 00000 nO0OO
10 -·1200 0•.577    60 00000 -0000
79                                                                      01201 06600 00 00000 00000
T 10 01202 04601 00 00000 n0000
111 n 1203 0..GOZ 60 00000 00000
LAST X93 OMM 16                                                  01204 02603 27 47470 00412

SETL 1081
01205 Ovolo Do 00000 n00001 UtN
01206 00011 00 00000 00000N                                                                           ··                j

1

2 I                  ·                                                 ·   n 1207 00012 00 00000 40000
51210 00013 60 00000 00000

R 0000 0000                            0006 11211 00014 00 00000 nooon
. 5 0000 0000 0007 11212 00015 00 00000 00000

nt:13 00010 00 00<)00 00000r

0000 0000 0008 n 1214 00017 00 00000 40000
INF 1 0000 0000 p009 11215 00020 no 00000 00000
INF2 0000   · 0000 0010 11216 00021 CO 02000 00000
INF3 0000 0000                                  0011 81217 00022 00 00000 80000
INF4 0000 COOO 0012 11220 00023 00 00000 00000
INFS. 0000 0000 0013 71221 00027 or 00000 I0000
INF6 COOO COOO 0014 11222 00025 00 00000 n0O0O
INF7 0000 0000 0015 01223 00026 no 00000 40000
INFB 0000 0000 0016 112 Z4 00027 Go 00000 n0000
INF9 · 0000 0000                           '                                                0017   41225 00030 00 00000 n0000
INF 10 0000 0000 0018 41226 00031 00 00000 M0000
INFil 0000 0000                                  0017 11227 0003= 00 00000 -0000
INF 12 0000 CCOO      ·                           0020 11240 00033 00 00000 40000

0000 0000          ·                       0021 01221 00034 00 00000 „0006
RnO 0000 CDOO                 '                 0022 nl:'2 00035 00 00000 10000
VARI

81234 00037 00 00000 00000
FX-CHANGE CON,MESH,pe 01223 00036 Go 00000 noOOO

KKK FX-BEGION INDEA
NOM r* .1 SOTorE    I VDE

w -12'5 04010 07 00"00 Mooort
0000 0000 0023 81226 Ou041 00 00000 40000

PSUBO F 3.12        13 FISSIONS-KW+SEC 81227 00042 25 57060 12071
YOUSA    r     3            3          XEir+ ATOMS-MISSInN 4124r, 00043 , 7 4,111 46US7
YSUBI F 5.6 -2 I 135 ATOMS-FISSION 01241 0.044 17 47126 01014

YSUBP F 1.4 -2 PR 149 ATOMS-FISSION. n 1242 Ov045 17 27126 01014

LAMAE        F 2.1 -5 PUD#-SEr DECAY REITS 1 1 94, REnt*A 15 15UO) 44501

LAMI F 2.9 -5 PROY-SEr DECAy 1135 81244 00047 16 17464 24065

LAMPR F. 4.1 -6 PROR-SEC DECAY P=149 81245 00050 15 74231 12733

L
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alzu6 020.51 00 00900- 000.
RZERO F 0     FIRST MESH POINT 01247 Ov052 OC'·00000  40000

TIME F 0     CURRENT TIME 41230 00053 00 00000 10000
EPSIL , luvuwl •UU'JOiCONV CRIT KCAC -·1231 Ov054 ir. 03174 765'$2

EPSZ F .00001 •Conal CANv CRIT POWER 81222 00055 16 05174 26542
EPS3 F .00001 •00001 CnNv CRIT KZERO n 1233 Ou056 16 05174 96542
EP54 F .Coowl .QUI,ul ·-·1254 09057    16 -"-" -' "nV. . . .   ...-9

KO F 1.0 1.0.  DESIRED REACTIVITY .1235 0.060 20 14000 40000
OMEGA F DIFF. ACCEL• FACTOR 41236 00061 no·Ou000 n0000
DZDK i liu UL-uK FlH51 GULS) -,12*1- 0,052 23 140=0 1(000

COOO 0000 0036 41200 00063   -00 00000 nooon
QQ       F                              POMER JENSITY KW-CM3 81261 00064 00 00000 a0O00
DELTS F rKME JINCE 3HurDOWN JEC -·1202 00063 00 00000 40000
OTMAX    F 41203 00066 00 00000 no000

41204 00067 07 00000 40000
TAPEl 81 PRut,RA,9 IA,·'E -·1205 0.0·'0 00 00000 nsoot
TAPE2    8     2                      · VASIC LIBRARY TAPE 01206 OvO71 00 00000 00002
TAPE) 8 . 3 MICRO GRAUP TAPt NEW n 1207 00072 00 00000 00003
TAPE#   8    4 NULLEAK CONSTANT TAYE 012/0 Ov073 Jo 00000 nooow
TAPES    8 5 MICOO GROUP TAPE OLD 012/1 00074 05 00000 A0005
TAPE6    8     6                        RAN UATA TAPE 01272 Ou075 00 00000 40006
TAPE7 B 7 1Nle.AMCUIAlt   1 ArE " 1 L.7 3 0/070 uO 00000 80007
TAPE8 8 10 ourpUT TAPE     -           412/4 Ov077 OF 00000 n0010
TAPE9 8 11 DUMP TAPE · 41275 Ou 100 00 00000 00011
1 APElu d 12 UM,1 SC.*vick LI-NaRY r·1276 Oviol  0  0000 no012

0000 0000 0045 112/7 00102 no 00000 190000
DIAl 0000 COOO 0046 41300 00103 on 00000 nooon
Ult2 OUUV U(100 0047 ·-·1301 Ov104 -0 00000 10000
DIA3 0000 Cood 0048 41302 Ov 105 on 00000 40000 1

S ...3 CUOU 0,100 0:Ou „1304 04107 00  00000  -,0000
DI54 0000 COOO 0049 41303 0.106 00 00000 80000

DIA6 0000 OnOO 4051 113us 0.110 no 00000 nooon

 
DIA7 0000 0052 n1306 Ou111 no 00000 800000000

0053 -,1307 Ovlla „0 00000 noOOOUAA8 UVOW UUOU
DIAg 0000 0000 0054 41310 00113 00 00000 A000O
DIAto 0000 COOO 0055 91311 Ov114 00 00000 00000
01All 0000 uouo                             0056 -·1312 00115   05 04000 f·COCC
DIA12 0000 COOO 0057 n1353 0.116 00 00000 40000

DIA13 0000 0700 0058 n 1314 Ov117 00 00000 10000
v037 11315 0.120 00 00')00 -0000ULA14+ Uuuv 1.U[JU

DIA15 0000 0000 0060 n 1316 00121 no 00000 10000

DIA16 0000 00AO 0061 11317 00122 no 00000 n0O00
ULA17 0000 00(,O :06: 71320 0.123 00 00000 70000
OIA18 0000 0000                          0063 41,21 00124 80 00000 10000

41322 Ou 125 00 00000 r'0000

LiSOF R,Rv  3           3                                           n 1323 0.120
LENGY RSRV  3          3                                     r, 1326 00131
LAKBK RORV  3           3                                           n 13/1 00134
LKW,F MJRv  3           3            -                               71324 00137
LPTS RSRV  3 .          3                                         01317 Ou 142
LREGN ReRV  3           3                                           01342 Ov145
LobUO M.ov  3           3 n 1345 04150

LBSUN RCRV  3           3                                           81340 Ou 153
LPHI ReRV  3           3                                           01333 00156
l_CAFF 113-6 06161
LPRKI Rsqv  3           3                                           11301 00164
LSFKI ReRV  3           3                                           01304 Ou 167
LMEIH R5RV  3           3                                           "1307 0-1/2
LBRMX ReRV  3           3                                           n 13/2 Ou175
LPHKI RSRV  3           3                                           01315 00200
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Lt,SMT R:qV 3          3                                     81,11,0 00203
LNXET RSRV  3           3                                           81403 Ov206
LCAPO RSRV  3           3                                           71406 00211
LCAPT

R TRV      3                                   3                                                                                                                                  8 1'1 It    002 14

LCPTI ReRV  3           3                                           41414 00217
LCAPF RSRV  3           3                                           n 1447 00222
LAKI RFRV 3         3                                   91,122 05225
LMFKI ReRV  3           3                                           41425 00230
LPOIF RSRV  3           3                                           41430 00233
LAPXE R<qV   3                3                                                            -1" '3 09236

LLKIA RSRV       3                                   3                                                                                                                                  1 1416   00241

LLKIB RSRV  3           3                                           81441 00244
LRFK I R SRV 3          3                                     01'14,1 002"7
LNLP RfRV  3           3                                           01447 00252
LNSKI ReRV  3           3                                           01422 Ov255
L™DA I R,Rv' 3         3                                  11 1-5 0-260
LNFP RsRV  3          3                                     41400 00263
LNCKI RSRV  3           3                                           71463 00266
Li4RK I RCRV  3           3                                         -1"65 00271
LNPKI RSRV· 3           3                                           414/1 00274
LNKE ReRV  3           3                                           414/4 00277
LNAL RSRV  3           3                                         olu /7 .......

LSHUF ReRV  3           3                                           11502 00305
CRC 01 8 41505 Ou310 no 00000 00000
23 RCRV  3           3                                           71506 00311
Z2 RCRV  3           3                                           01511 00314
Zl       RSRV  3           3                                           41514 00317
Zl -1517 Ov322 00 00000 10000
DELTA F CURRENT nZ-OK 11520·00323 no 00000 nOOOO
MU C URRE NT RE AC T I V 1 TY 41521 00324 An 00000 40000

1

         BLOCK    B

119,2 01325   r.0 00000 -0000
NOCI 8 PRINT ROLITINE WORD COl)NT 01523 00326 00 00000 n0O0O
MN001 8 CONTROL WORD DIFF. MON• 81524 00327 00 00000 80000
M,vol,2 6 CO· TMC: dORD ADJ. MoN. -1545 04330 o: 00.00 n0000
SUBR RSRV 9 9 SUBoOUTINE EOUIVALENCES niSLS 0,331
MLMI ReRV  4           4           MONITOR ALARMS     41527 00342
DRUM B FIrsT TCMr DRUM STORAGE -1543 OU346 no 0Onoo nonon
MINCE 8 FIRST TEMP CORE STORAGE 41544 00347 00 00000 n0000
ISO XE+SM ISOTOPE NuMBER 41545 00350 ns 00000 00000
MARK i                                                                       CONTROL  WORD XE+'M CONCP. -1546 02351 00 00.00 .00On
MARK 2 01547 Ov352 no 00000 00000
K3 41500 00353 04 00000 40000
STAGAT 01521 0234'1   00 00„,no A000'1
INDEXS                                                                  41552 00355 no 00000 40000
DTIA'ICE 41533 00356 00 00000 n0000
AWMLFF RSRV 3        3                               -15'4 00397
1STBP 41537 00362 no 00000 00000
DELTAT
LwK 1 EOLS LCArU

nr500 00363 00 00000 40000

LTKI EOLS LCAPT
LTKIJ E7LS LCPTI
LFKI EDLS LCArr
LMKI EOLS LMFKI
SK EOLS SUBP+3
CK: COLS Su6 n+=
BRITE EOLS SUBP*6
WR2 EOLS' SUBR.8
ALLOK COLS SUBP
ALL2 EOLS SUBR+2

END 00000

-



APPENDIX A

COMMON-STORAGE BLOCK

The Common-Storage Block is a set of cells, (108 - 3638)' accessible to every routine

in the DMM System and containing information common to two or more routines in the

DMM System. Typical values for some of the information have been put into this block.

For example, the tape-designation region has been set up as follows:  TAPE t =:t;

t=1,2,  . . . , 128, (These tape assignments may be altered by the normal procedures

used to enter information, the Problem-Input Routine. ) The information contained in the

Common-Storage Block follows.

Variable

Type Name Cell Description

IDEN 00010 Problem identification

N 00011 Number of mesh points in grid
PROBLEM                    I 00012 Number of energy groups iIi problem
DIMENSIONS B 00013 Number of isotopes in problem

R 00014 Number of regions in problem
S 00015 Number of sets of shielding factors in problem
Y 00016 Number of isotopes in a Basic-Library Tape

00017

INFl 00020 New or old group structure indicator

INF2 00021 New or old group tape indicator

INF3 00022 Maximum number of iterations - Diffusion

INF4 00023 Maximum number of iterations - Adjoint
INF5 00024 Output option - Diffusion and Adjoint

INPUT INF6 00025

INFORMATION INF7 00026

INF8 00027

INF9 00030

INF10 00031

INF11 00032

INF12 00033

00034

RHO 00035 Geometry: 0 = slab, 1 = cylinder, 2 = sphere
VARI 00036 Criticality variable - concentration, region difference,PERTURBATION

INDICATORS buckling
KKK 00037 Criticality - region index

NOM 00040 Criticality
- isotope index

00041

A-1



Variable

Type Name Cell Description
13

PSUBO 00042 Power fissions -P =3.1 2 x 1 0 kw/sec
0

-3
YSUBX 00043 Yield factor, xenon  - Y = 3 x 10 atom/fissionXe

-2
YSUBI 00044 Yield factor, iodine -Y  =5.6 x 10 atom/fission

I

XENON- YSUBP 00045 Yield factor, promethium - Y    = 1.4 x 10-2 atom/
PrSAMARIUM fission                                   5CONSTANTS 'LAMXE 00046 Decay constant, xenon  -  X._     =2.1 x 10- prob/secxe

LAMI 00047 Decay constant,
iodine - A  = 2.9 x

10-5 prob/sec

-6LAMPR 00050 Decay constant, promethium - k_   = 4. 1 x  10pr
prob/sec

00051

RZERO 00052        r - First mesh point
0

TIME 00053        t - Current time
EPSIL 00054        f - Convergence criterion for reactivity

1

EPS2 00055        € - Convergence criterion for.powerSYSTEM                                                                2
CONSTANTS EPS3 00056        E - Convergence criterion for -RI3

EPS4 00057         E - Convergence criterion for change in At4
(Burnup)

KO 00060      -R - Desired reactivity
0

OMEGA 00061       w - Diffusion acceleration constant

DZDK 00062 dz/dk - First guess at DELTA (Criticality)
00063

3
QQ 00064 Q - Power density (kw/cm  )

SPECIAL DELTS 00065 At   - Time since shutdown  
SDATA DTMAX 00066 Maximum value of DELTAT - Burnup

00067

TAPEl 00070 Program Tape
TAPE2 00071 Basic-Library Tape
TAPE3 00072 Microscopic-Group - Cross-Section Tape (new)
TAPE4 00073 Nuclear-Constants TapeTAPE
TAPE5 00074 Microscopic-Group - Cross-Section Tape (old)DESIGNATION
TAPE6 00075 Raw-Data Tape, replaced by blank tape for Adjoint

Constants
TAPE7 00076 Burnup Tape
TAPE8 00077 Output Tape
TAPE9 00100 Dump Tape
TAPE 10 00101 DMM Service Library

00102

A-2



Variable

Type Narne Cell Description

DIAl 00103 Program-Control Word 1
DIA2 00104 Program-Control Word 2
DIA3 00105 Program-Control Word 3
DIA4 00106 Program-Control Word 4
DIA5 00107 Program-Control Word 5
DIA6 00110 Program-Control Word 6

PROGRAM- DIA7 00111 Program-Control Word 7
CONTROL DIA8 00112 Program-Control Word 8
WORDS DIA9 00113 Program-Control Word 9

DLA10 00114 Program-Control Word 10
DLA11 00115 Program-Control Word 11
DIA12 00116 Program-Control Word 12
DIA13 00117 Program-Control Word 13
DIA14 00120 Program-Control Word 14
DIA15 00121 Program-Control Word 15
DIA16 00122 Program-Control Word 16
DIA17 00123 Program-Control Word 17
DIA18 00124 Program-Control Word 18

LISOP 00126 Isotope list -

LENGY 00131 Group structure

LAKBK 00134 AK table

LRDIF 00137 Mesh spacing
LPTS 00142 Mesh count
LREGN 00145 Highest mesh point index in each region
LBSUO 00150 Boundary conditions at r = rl

LBSUN 00153 Boundary
conditions at r = rN

LPHI 00156 Flux matrix

STORAGE- LCAPP 00161 Power-spectrum vector

LOCATION LBPKI 00164 Perpendicular buckling
PARAMETERS LSFKI 00167 Shielding-factor npatrix

LMESH 00172 Mesh points (r = rl,  . . . ,  rN)

LBRMX 00175 C oncentration matrix
LPHKI 00200 Flux by region and group matrix
LNSMT 00203 Samarium· - concentration vector

LNXET 00206 Xenon-- concentration vector

LCAPD 00211 DKI matrix --

LCAPT 00214 TKI matrix
LCPTI 00217 TKIJ matrix
LCAPF 00222 FKI matrix
LXKI 00225 ·XKI matrix

LMFKI 00230 MFKI matrix
LPDIF 00233 Power difference vector

A-3
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Variable

Type Name Cell Description

LPkE 00236 Total fission-neutron source matrix

LLKIA 00241 Removal due to leakage - outer boundary matrix

LLKIB 00244 Removal due to leakage - inner boundary matrix
STORAGE- LNFKI 00247 Fission-neutron source matrix
LOCATION · LNLP 00252 Removal due to perpendicular leakage matrix
PARAMETERS LNSKI 00255 Scattering from higher energy group matrix

(Cohcl. ) LNDKI 00260 Degradiation. to lower energy group matrix

LNFP 00263 Fission-neutron product matrix
LNCKI 00266 RemoMal  due   to abs or.ption matrix
LNRKI 00271 Total removal matrix

LNPKI 00274 Total production matrix
LNKE 00277 Error in neutron balance matrix
LNKL 00302 Total leakage matrix
LSHUF 00305 Temporary storage

dRCol 00310 Control word - Criticality
Z3         00311      Z

i-1

Z2 00314 Z.
1

Zl 00317 Zl+1
Z 00322      ZiDELTA 00323 Current dz/dk
Mu 00324 Current reactivity
BLOCK 00325 Current block number on Program Tape
NDCI 00326   Print routine word count

MN001 00327 C ontrol  word - Diffusion Monitor
MN002 00330 Control word - Adjoint MonitorTEMPORARY SUBR 00331 Subrdutine equivalencesSTORAGE MLMl 00342 Monitor alarms
DRUM 00346 First'temporary drum storage
MINCE 00347 First temporary core storage
ISO 00350 Xe or Sm isotope. dumber
MARKl 00351 Control word - Xe or Sm concentration

MARK2 00352 Control word - Adjoint Diffusion or Normal
Diffus ioh

K3 00353 Control word.- Criticality phase
STAGAT 00354 Startgate - Burnup
INDEXS 00355 Adam's coefficient determiner
DTWICE 00356 Doubling counter

ARMCFF 00357 Adam's coefficient
1STBP 00362 C ontrol  word - Burnup
DELTAT 00363 At Time increment - Burnup

A-4
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APPENDIX B

AUXILIARY ROUTINES

The three auxiliary routines assembled with the Monitor and accessible .toi every

program  in  the DMM System  are 1) the.Variable-Block-Read Routine,   2) the Variable-
Block-Write Routine,    and   3) the Allocation Routine.

The Block-Read and Block-Write Routines are quite standard. The purpose.of the

Allocation Routine is to determine the appropriate storage allocations for each routine.

1. Block-Read Routine

a. Identification

Block Read

Identification Tag: BKREAD

b. Description

The Block-Read Routine will read one variable block of information from a pre-

scribed tape unit to a region of sequential cells in core.

c.       Calling.Sequence

L    RJ BK2 BKREAD

L+1 TT X000YB) REGION

L+2 End of tape exit

L+3       ' End of block  exit

d.         Input

The parameter word will now be described

WORD ' TT X000Y REGION

TT  is the tape unit filom which the reading is to take place.

REGION is a region of sequential cells in core.into which the words read off the
tape are to be stored.

X= 0        The reading takes place while. the  tape is moving forward.
X =  4 -The reading takes place while the tape is moving backward.

Y  .-    0        .The .tape,to  be  read  has  not been prepared on the.card-to-tape converter.

Y   =   4         The  tape  to  be  read  has been prepared  on the card-to-tape converter.
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e.         Output

One block of information from tape unit TT has been stored in the region of cells

called REGION.

f. Error

Alarm exit not used.

g. Timing

Tape . reads   at full speed.

h. Coding Information

The Block-Read Program is self contained and needs no additional programs.

Number of cells used by instructions and defined constants           76

Number of cells used by parameters                                                1

Number of cells used by temporary storage                                 0

Number of cells  used by undefined'tags _fL

Total Cells                         77

2. Block-Write Routine

a. Identification           ·
Block Write

Identification Tag: BRITE

b. Description
\

The Block-Write Routine Will WIvite one variable block of information on a pre-

scribed tape unit from a region of N sequential cells in core.
c. Calling. Sequence

L RJ WR2 BRITE

61-1 TT N' REGION

d. Input

The parameter word will now be described.

WORD TT N REGION

TT is the tape unit in :octal on which the writing is to take place.

N   is the number of words to be written on the prescribed tape.

REGION is the first cell of a region of'N sequential cells  in core whose con tents
is.written  on  the  prescribed  tape.

0 .
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e.         Output

The N words from REGION are written on tape..TT.

f. Error

Alarm exit not used.

g. Timing

Tape writes at full speed.

h. Coding Information

The Block-Write Program  is self contained and needs no additional programs.

Number of cells used by instructions and defined constants             23

Number of cells used by parameters                                               1

Number of cells used by temporary storage                                     0

Number of cells used by undefined tags 0

Total Cells 24

i.     Restrictions

A block of more than 4096 words cannot be written.

3. Allocation Routine

a. Identification

Allocation

Identifying Tag: ALLOK

b. Description

The Allocation Routine, with the aid of parameter words supplied by the user,

determines.the optimum storage positions  for each variable. It determines  1) the first

address of the region in core, if any, that is to contain this.variable, 2) the first address

of the region on drum,  if any, that is to contain this variable, 3) the tape number on which

this variable is to be stored, and 4) the dimensions of the variable in its permanent location.
c. Calling Sequence

J. RJ ALL2 ALLOK

J+1              00 COREl DRUM1

J+2                00                  VARBL                  --

J+3 Normal return

COREl is a cell whose V address is the first cell available for temporary core
storage.
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DRUM1  is  a cell whose V address is.the first cell available for temporary drum
storage.

VARBL ·is first location  of a table containing  sets of three words,   each set giving
information pertinent to one variable.

d.           Input

The input to this routine consists of a table of sets of three words, each set giving

information about one particular variable. For example, the three-word group for a

variable  with  the  name  XXXX  is:

TT LXXXX LXXXX

00 CROWS CCOLS

00    DROWS ' DCOLS

LXXXX - Firsi-address of a set of three words.containing the information about
'1:1 the"storage Iof the.variable  in  core,   on..drum,   and  on  tape.

CROWS - The cell containing the number of rows in the core allocated to the.two-
dimensional variable.

CCOLS - ·The cell containing the numiber of columns  in the core allocated.to the
two-dimensional variable.

DROWS - The cell containing the number of rows in the drum allocated to the two-
dimensional variable.

DCOLS - The cell containing the number -of columns in the drum allocated to the
two-dimeni#ioiial variable.

TT - The number of the tape on which the variable will reside.

e.  Output

The output of this' r6utine consists of sets of three words,  one  set for each variable
to  be allocated. Following the input example for variable.XXXX, ,the  storage-location
parameter will be:

LXXXX TT XXXX XXXX

00 DXXXX DXXXX

ROWS COLS

TT - Tape unit on which.this.variable,  if any, is stored.

XXXX - Location of the first cell of a region in core that contains the variable.XXXX.

DXXXX - Location of the first cell of a.region on drum that contains the variable -
XXXX.
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ROWS. -  The cell containing the number of rows  in the permanent storage location
for variable.XXXX.

COLS - The.cell containing the number of columns in the permanent storage location
for variable.XX11.

f. Alarms

The routine stops at instruction ALL18 if storage positions beyond the final cell
of core.or drum are assigned.

01176     56 00000 00000

g. Timing

No information is available on timing.

h. Coding Information

The Allocation Routine  is self contained and needs no additional subroutines.      It

is  retained in the.core permanently.

Number of cells used by instructions                                       58

Number of cells used by constants 10

Number of cells used by parameters                                              2
Number of cells used by temporary storage                                7

Total·Cells                            77

i.      Restrictions

The low-orderportlons of the two cells-CEND and DEND contain the last available

locations in core and drum, respectively.   If the Allocation Routine assigns cells beyond
these.two limits, an alarm exit occurs.
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TABLE C-1

ABNORMAL-DRUM STARTS

SETL 56000R) 5604nB)
START TP JIJMP SETUP F l. 56000 11   56003  ou000

RPB 13 170"78) 56001 75 30015 17000
TP REAOS/ 170„OB) 56002 11 96004 17000

JU"P MJ FIL! 36003 45 00000 30000
SETL 170,n8)

READS MS L+1 560UU 17000 56 00000 1/001
EF DUMP ' 56005 17001 17 00000 17014

READ ERO                A                                            SA006 17002 76 00000 32000
EJ V2 5600/ 17003 43 17013 17007ENOrK

.960 to I 7004 le 10000 00001ERZ               I
RA    L-1         Vt                                         56011.17005 21 17004 17012

' MJ REAP 56012.17OOA 45' ·00000 ·  1'7002

ENDBK EF STOPTP                                          .  '                             5*013 17007 17 00000 17011
MJ                 1                                             5+Ola 170.10 45 n0000 00001

STOPTP B 02006n050O0O 56015 .17011 02 00600 00000
Vl        8     1                                  -                       9601  17012 U" .CROO 0000.1
.V2· 8 -2 .601/  17013      :M -00000· 00002
DUMP .          '8    . 02000621'l)001. 56.020 17014 02 n. 0062· 1.0001

END: .00000

0
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APPENDIX C

ABNORMAL-DRUM STARTS

, The term "abnormal drum start" signifies any technique using the abnormal drum to

initiate a certain sequence of events on the computer.  DMM may be started by an abnormal-

drum start if the user so desires.

1. Description

After the abnormal-drum switch has been selected, the abnormal-drum start reads

a short bootstrap program from abnormal drum into core and then transfers to this program

in core. There is an immediate manual stop, which gives the operator a chance to switch

to normal drum. Depressing the START causes the bootstrap to continue proceedings.

This abnormal-drum program START accomplishes three things:   a) puts an MJO 00000 FILL

into  Fl, b) reads the first variable block on Uniservol  into  core,   and 3) transfers control

to cell 00001.

Starting a DMM problem  in this manner will cause  the Tape- Loader - Tape-Writer

Program to be read into core. Control is then transferred to this program.

2.  Procedure

The following procedures may be used at WADD and LMSD to initiate problem sequences.

a. WADD Abnormal-Drum Start

1. Master Clear

2. Abnormal-Drum Switch  On

3. Program Start

4.   Set Q = 40 000QO 00001

5. Program Start

6. Abnormal-Drum Switch  Off

7. Program Start

b. LMSD Abnormal-Drum Start

1. Master Clear

2. Abnormal-Drum Switch  On,   B  Drum

3.   Set PAK = 56000

4. Program Start

5. Abnormal-Drum Switch Off,  A Drum

6. Program Start
C-1
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Table C-I is a sample of the DMM Abnormal-Drum Start used to initiate a DMM Problem

at  LMSD,   Palo Alto, California. The entire routine resides on abnormal drum beginning  at

cell 56000. (The choice of this cell was arbitrary.)

%                                                            I

C-2



APPENDIX D

LOCKHEED SERVICE LIBRARY

B

-

t.

D-1



.-:i.   .i..

I.         INTRODUCTION      -

The Service Library for the 4103AF consists of three sections; the

executive routine, BOSS, and the collection of service routines.  The
executive routine and certain service routines operate in two modes,
depending on whet4er  or  Rot  BOSS   is   in  control. The following sections
describe the executive routine and the service routines presently avail-
able  on  the  LMSD   1103AF.

„:„

II. MECHANICS OF OPERATION

....h,

The entire service library is located on the drum.  Instructions to the

executive routine can be given manually from the console or, in certain
cases, under program control.

A.   .Manually:
1.  Set specified parameters in Q and A.
2.  Set PAK = proper start address.
3.  Depress start.

B.   Program Controlf                                                          -

1,      Set   parame ters as specified in Operating Ins tructions.
2.  RJ 400348) DRUMST where ·DRUMST is the drum start of the desired

service:

All service routines have a common exit at address 400345

(40034) = 37  40034  40035.
(40035) = 56,00000  40000.

A service routine used under program control does not stop at com-
pletion of the service as it would in the manual operation.  Care should
be used when using service routines in the manner while in the'BOSS

»
modeo

III. THE EXECUTIVE ROUTINE

The executive routine controls the use of service routines whether in
or out of the BOSS mode.

The initiation of a drum start accomplishes the following sequence of
events:

d .

A.   The Accumulator, Q-register, and the. first 661 cells of core
(0-1224) are saved on the 4rum (in the Drum-Core Image) and the

executive routine is transfer*ed from drum to the released core
space,

...
B.   The service routine to be executed is located and checksummed in

its drum location. If the checksum is correct, A, Q, and core

are restored and control is transfer1ed to the service routine.
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C.   If the checksum fails, the BOSS Master Flip-Flop is checked.  If
BOSS is not in control and MSO stop with PAK = 00002 indicateA the
failure. The accumulator will contain the code number of the

service routine that failed.  If BOSS is in control (MFF   0),

                      the desired service routine (and only that routine) is restoredfrom the service library and then step B above is.repeated.

IV. LIBRARY TAPE FORMAT

The service library is written and read in the variable block mode
except for the first block, called the '1Driver Block." The Driver
Block controls the loading of the library from tape to drum.

Following the Driver Block are four variable blocks (2048 words each)
which contain the entire contents of the 4 and 5 drums. The drum is
restored from these blocks when A=0 on a 40000 drum start. Second core
is used as a buffer during the transfer and no attempt is made to
preserve either the inital content of this buffer space or the first
661 words of first core.

Following these four blocks on the tape, the service routines appear
again in blocks  of  500  word"s  or less. In the case of a 40000 drum
start with A equal to the Code (Code = DRUMST - 40000) of a routine,
the library is moved past the 4 large blocks and the desired routine

is selected from the small blocks.  Since these blocks are 5 500 words,
the brum-Core Image in core may be used for the transfer buffer; hence

. .   ,  all:of'.core  is .prdserved  on- a .sdlect%ve restore.
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V.  OPERATION ASSIGNMENTS

A.  Drum Starts.
(Octal)

Start Name Storage Words

40000 Cold Start
40000 Load Library 40314-40336     23
40001              Drum Fl 40001            1
40002 Manual Stop 40002            1
40003 BOSS Cold Start
40004 BOSS Error Restart
40005 BOSS Transfer to Next Job
40006 BOSS Recovery Restart                                             
40007 SLAP 50000-52177 2200
40010 Octal Dump 40374-41275 702
40011 SLAP Symbolic Read 43220-43460 241
40012 SLAP Octal Read 43461-43761 301
40013 2-Core Binary Dump 41276-41527 232
40014 Tape Duplicate 53373-53676 304
40015 Print Binary 53677-54336 440
40016 Paper Tape Package 54337-54657 321
40017 Prepare Service Library 52200-52551 352
40020 Four Field Loader 41530-41711 162
40021 Relativizer 53011-53372 362
40022 Tag or.Clear Memory 41712-41723     12
40023 Load cell from Q 41724-41732      7
40024 Read cell to Q 41733-41741      7
40025 Rewind W/EOF 41742-41767     26
40026 Card-to-Tape Simulator 52552-53010 237
40027 Tape-to-Card Simulator 53011-
40030 Open
40031 open
40032 Open
40033 Open

oB. Miscellaneous

Executive Routine 40000-40373 374
Drum-Core Image 41770-43217 1230
Basic BOSS 41770-43217 1230
BOSS Flip-in 43762-46761 3000

C.  Abnormal Drum.

Start Name

40000 Cold Start
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NAME: OCTAL DUMP.

FUNCTION: Prepares an octal XS3 tape of the information stored

in core or drum.

OPERATING 1.  Clear console.
INSTRUCTIONS:

2.  Set PAK = 40010.

" 3.  Depress start button.

4.  AT MSO stop, with (PAK) = 17030, set u and v

addresses of Q with the limits of the dump.

5.  Set the low order position of A with the desired

-
uniservo number.

6.  Depress start button,

CODE: 10.

STOPS: PAK = 17030, Console entry stop.

PAK = 40000, Success stop.
.

COMMENTS: The dump is sequential from u through v.  The u and

v limits may be core or drum addresses, but not a com-

bination of the two.  Any lines of output that are

all zero are omitted; if the memory to be dumped is
e

all zero, the words ALL ZERO are written on the output

tape.  If A = 0, uniservo #5 is used.  If v of Q equals

zero, the dump is from the address specified in u of

Q to the end of that band.

No printer stop is written and the output tape is not

rewound at completion of a dump.  Core is preserved.
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NAME: SLAP .-r

FUNCTION: Assembles a symbolic program from a magnetic tape

prepared on the Card-to-Tape Converter.  The output
C

.:
consists of the symbolic program with a side-6y-side

octal translation of the program.  An octal tape is              

available as optional output.

OPERATING 1.  Clear console.
INSTRUCTIONS: ...

2.  Set PAK = 40007.

3.  Set Q

a) ·Qu = input tape.

b)  Qv = symbolic tape.

4.  Set A

a)  Av = octal output tape.

b)  A = 0, no bctal output.
„

5.  Depress start button.

I.-

CODE: 07'. I

STOPS: PAK = 40011, Success stop. pe'

COMMENTS: The input tape will rock without changing bias in

case of parity errors.
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NAME: LOAD LIBRARY FROM MAGNETIC TAPE.

FUNCTION: Read one block of tape (fixed mode) from a specified

Uniservo and.transfer control to Fl.

' OPERATING 1.  Clear·console.
INSTRUCTIONS:

2.  Set PAK = 40000.

3. .Set Q = input tape.           ,

4.  Set A = code number if selective restore desired.

Set A=O i f entire restore desi ed.
-

5.  Depress start button.

CODE: None.

STOPS: PAK = 40000, Success stop (tape rewinds).

f PAK = 00001, Parity failure on first block.

PAK = 00002, checksum failure on restore.

11

COMMENTS: Selective restore is not available on an abnormal

drum start.  On the selective restore, core is pre-

served; the entire restore does not preserve core.
e
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NAME: READ SLAP SYMBOLIC TAPE.

FUNCTION: Loads a program into memory from a SLAP symbolic

tape.

OPERATION 1.  Clear console.
INSTRUCTIONS:

2.  Set PAK = 40011.

3.  Set Q3-Q  equal to uniservo number of input tape.

4.  Depress start button.

CODE: 11.

STOPS: PAK = u address of END instruction, Success stops.

COMMENTS : In case of a parity error, the tape will rock on all

biases without stopping.

This routine will not give the proper loading if any

of the program being loaded is to be stored in DCI.

There are no checks made for assembly errors on the              

symbolic tape.  The storage address is loaded with

8the octal translation of the instruction as it appears .e

on the listing.  All illegal storage addresses are

ignored and nothing from that line is loaded.

9
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NAME: BINARY DUMP (2-Core)

8
FUNCTION: Prepares a self-loading binary tape of the entire

memory  on a desijnated uniservo.

OPERATING 1.  To dump:
INSTRUCTIONS:

a.  Clear Console.
b.  Set PAK = 40013.
c.  Set Q3-Qo = output uniservo number.
d.  Depress start button.

2. .To read:

a.  Clear console.
b.  Set PAK - 40000.
c.  Set Q = 00 DDDDD 000TT,

where D = dump number desired and
T = uniservo number.

d.  Depress start button.
1

CODE: 13.

STOPS: PAK = 40000, Success stop for read or write.

PAK = 100002, Checksum failure on read.

COMMENTS: ;The Cold Start procedure may be used to read a binary

dump if desired.  In case of parity errors, the tape

will rock on all biases.  A dump number of O. indicates

.
the first dump.  The binary dump may be used under pro-

gram control as follows:

1.    With,BOSS;

TP Tape Unit 40226
RJ 40034  40013.

2.  Without BOSS:

:TP Tape Unit Q
RJ 40034  40013.
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NAME: MAGNETIC TAPE DUPLICATE AND/OR COMPARE.

FUNCTION: To duplicate a fixed block.magnetic tape with the

option of a comparison check; or to compare two pre-

viously prepared magnetic tapes.

OPERATING 1.  Clear console.
INSTRUCTIONS:

2.  Set PAK = 40014.

3. MJ1 ON for duplicate with no compare.

MJ2 ON for compare only.

4.  Set Q = MO 0OOBB  DOOCC

BB = Input tape.

CC = Output tape or second input tape.

M = 0,duplicate or compare tape including

every occurrence of an end of file.

M = 4, duplicate tape omitting all end of-

file blocks from the duplicate tape.

M = 2, duplicate tape omitting all end of-

file blocks from the duplicate tape and

adding an end of file block at the end of

the duplicate tape.

5.  Set A = 00 000ON 000OK.

If N=0, K=number of sequential blocks of infor-

mation to be duplicated and/or compared, start-

ing with the first block.

If N O, K=number of sequential files of infor-

mation to be duplicated and/or compared, start-

ing with the N file.th                                                                                             -

CODE:                                                   14.
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MAGNETIC TAPE DUPLICATE AND/OR COMPARE (continued)

STOPS: PAK = 40000, Success stop.

-                               PAK = 00073, Block Mode error (see Comments)

PAK = 00131, Tapes do not compare.

                               PAK = 00001, Tape .fails all biase
s.

COMMENTS: A file is n blocks of information followed by one         :
-

block of printer stop code (end of file).  If, while

in the Block Mode (N=O), and.end of·file block is

detected, the routing stops with PAK=00073. .Depress-

ing the start button will:

1.  MJ1 ON, rewind tapes and exit.

2.  MJ1 OFF, comparethe blocks of  information that

have been duplicated.

T9 duplicate additional blocks, restart the routine

with the number of additional blocks in A and Q=MO

000AA  000CC, M=0 or 2.
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NAME: PRINT BINARY TAPE.

FUNCTION: Prepare an octal listing tape for the High-Speed

Printer by converting the information contained on

any fixed bloKk binary tape.

OPERATING 1.  Clear console.
INSTRUCTIONS:

2.  Set PAK = 40015.

3.  Block Mode:

a.  Set Q = 40 00AA 000BB

where AA = input tape

BB = output tape.

b.  Set A = number of blocks.

4.  File Mode:

a.  Set Q = NN 000AA 000BB

where NN 4 37 8' the number of files
AA = input tape.

BB = output tape.

5.. Depress start button. - -

CODE: 15.

STOPS: PAK = 40000, Success stop.

COMMENTS: In the Block Mode this routine recognizes a block

-1-

of printer stops (60's) as a termination indicator.

The number of files on a tape equals the number of

blocks of printer stops.
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D PRINT BINARY:TAPE (continued)

This routine may be used under program control as

follows:

1.  Without BOSS:

a.  TP PARAM   Q

b.  TP Number Blocks A

c. .RJ 40034  40015.

where PARAM is the proper parameter for the

desired mode.

2.     With ,BOSS:

Same as above, except the uniservos indicated .in

PARAM must be mnemonic (W, X, Y, Z).

-

I
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NAME: PAPER TAPE PACKAGE

FUNCTION: To read, punch, or duplicate paper tape.

OPERATING 1.  Clear console.
INSTRUCTION:

2.  Set PAK = 40016

3.  To read:

a.  Paper tape in Ferranti, reader ON.

b.  Clear Q.

c.  Set A:

1).  Zero for normal DCI.
1

2).  00  00000  NNNNN for DCI using cells NNNNN

through NNNNN + 12248'

4.  To Punch:

a.  Turn on Punch

b.  Set Q = DO  AAAAA BBBBB

AkAAA = Address of first word to be punched.

BBBBB = Number of words to be punched (octal).

c.  Set A as in 3c for DCI selection.

d.  Set MJ1 for no end code.

5.  To duplicate:

-  a.  Paper tape in Ferranti, reader ON.

b.  Punch ON.

c.  Set Q = 1.

d.  Set A as in 3c  'for DCI selection.

6.  Depress start button.

CODE: 16.
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i
PAPER TAPE PACKAGE (continued)

STOPS: PAK = 40000, Success stop.

PAK = 00004, illegal address error.

PAK = 30000, check address error on read.

COMMENTS: .The read and punch routines are based on the

standard Remington Rand bioctal format with 7th level

control configurations.  The duplicate routine will

duplicate 7· level paper tapes not necessarily in

Remington Rand format, but it does recognize any

two conseFutive seventh level punches as a stop code.

All routines except duplicate preserve core.

Addresses 20000 through 37777 nre, illegal addresses

(this includes A and.Q).

Any drum-core image may be specified by entering the

location of the first word in the V of A.  The

specified DCI may be any 1224 (octal) consecutive

cells in core or drum.

To restore core after an error, set PAK equal to

54356 and depress start button.

The punch routine gives :100 frames of leader prior to

punching the insert address.

To continue reading a tape after a check address

error (PAK=30000), set PAK=00010 and start.
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NAME: PREPARE SERVICE LIBRARY

FUNCTION: Prepare.a service library on designated uniservo.
,

OPERATING 1.  Load all required service routines.
INSTRUCTIONS:

2.  Set PAK = 40017..

3.  Set Q3 - Qo = uniservo number of output tape.

4.  Depress start button.

CODE: .17,

STOPS: PAK = 40000, Success stop.

COMMENTS: .As many libraries may be made as desired by repeat-

ing steps 2, 3, and 4.

*)

9
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NAME: FOUR-FIELD OCTAL CARb LOADER.

  FUNCTION: To load information into memory as specified on octal

cards (format described below).

OPERATING INSTRUCTIONS: 1. Clear Console

2.  Set PAK = 40020.

3.  Put cards in read hopper, cycle 1 card.

4.  Depress start button.

CODE: 20.

STOPS: PAK = 40000, Success stop.

COMMENTS: The card format is as follows:

Columns 1-5 Location of Word 1

6-17 Word 1

18-22 Location of Word 2

23-34  Word 2

35-59 Location of Word 3

40-51 Word 3

52-56  Location of Word 4

57-68  Word 4

Loading is terminated by a 12(+) punch in column 80

of the last card to be read. A location of 00000 is

ignored. Blank columns are read as zeros. Core is

preserved.  Cards can be read under program control

P as follows:
1.  Cards positioned in read hopper.
2.  RJ 40034 40020.
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.1
NAME: RELATIVIZER

FUNCTION: To convert a SLAP output (symbolic) tape into

a relativized.SLAP symbolic output tape.

OPERATING 1.  Clear console.
INSTRUCTIONS:

2.  Set PAK = 40021.

3.  Set Q = 00 000AA 000BB

where AA = input tape

BB = output tape.

,  4.  Set Af = XS3 representation of exceptional
tag.

5.  Depress start button.

CODE: 21.

STOPS: PAK = 40000, Success stop.

COMMENTS:, .All of core is used by this routine.  For

general restrictions see comments of coding.

9
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  NAME: TAG OR CLEAR CORE/DRUM

FUNCTION: .To tag or clear core and/or drum.

OPERATING 1.  Clear console.
INSTRUCTIONS:

2.  Set PAK = 40022.

3.  Set Q

a)  Q = 0, clear memory band.

b) .Q = 1, tag memory band.

4.  Set A  = first word of band to be cleared or
.  tagged.

5.  Depress start button.

CODE: 22.

STOPS: PAK - 40000,.Success stop.

COMMENTS : The first word of the band is not tagged or

cleared.  This routine tags or clears 4095 con-

secutive cells starting at Y+l, where Y is the

address in A.

P
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NAME: .LOAD MEMORY CELL FROM Q.

FUNCTION: To load a memory cell from the console.

OPERATING 1.  Clear console.
INSTRUCTIONS:

2.  Set PAK = 40023.

3.  Set Av = Cell to be loaded.

4.  Set Q = Information to be loaded into cell.

5.  Depress start button.

CODE: 23.

STOPS: PAK = 41724, Success stop.

COMMENTS:       ·           The address in A is bumped by one each time so

thdt consecutive loading may be accomplished.

After the initial load, start at 41724 for sub-

sequent loading.

D-20



NAME: DISPLAY CONTENT OF MEMORY CELL.

FUNCTION: To display in Q the Content of any specified
memory cell.

OPERATING 1.  Clear console.
INSTRUCTIONS:.

2.  Set PAK = 40024.

3.  Set A = desired memory cell.

4.  Depress start button.

CODE: 24.

STOPS: PAK = 41733, Success stop.

COMMENTS: The address in A is bumped by one after execution.

This permits successive read-outs.

p
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1
NAME: ·REWIND WITH END-OF-FILE OPTION.

FUNCTION: Rewind specified tape units, writing End-of-File

if desired.

OPERATING .1.  Clear console.
INSTRUCTIONS:

2.  Set PAK = 40025.

3.  Set bits in Q corresponding to tapes to be
rewound.  Set Q35 = 1 if EOF desired.

4.  Depress start button.

CODE: 25.

STOPS: PAK = 40000, Success Stop.

COMMENTS: If the EOF option is specified, one fixed block

of printer stops is written before the rewind is

executed.

9
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NAME: TRACE ROUTINE

FUNCTION: ·To trace a machine language program.

OPERATING L.  Load program to be traced.INSTRUCTIONS:

2.  Place trace control card in Bull and cycle
once.

3.  Set PAK = 40030.

4.  Depress start.

CODE: 30.

STOPS: None.

COMMENTS: Core cells 15500-16100 and drum cells

53011-53410 are used by this routine.

i

P
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NAME: CARD-TO-TAPE SIMULATOR

FUNCTION: To simulate Card-to-Tape equipment.

OPERATING 1.  Clear console.
INSTRUCTIONS:

2.  Set PAK = 40026.

3.  Set Q3 - Qo = output tape unit.

4.  Place cards in Bull read hopper, cycle 1 card.

5.  Depress start button.

CODE: 26.

STOPS: PAK = 40007, Success stop.

COMMENTS: This routine .is an 80-80 simulation of the Card-to-

Tape Converter.  It translates all card punch

combinations into the same X53 codes as the Card-

to-Tape. In case of a mispick during simulation,

reposition the mispicked card and start at 00014

for recovery.

i
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APPENDIX E

 
SYMBOLIC LANGUAGE ASSEMBLY PROGRAM (SLAP)

1. General Description

The Symbolic Language Assembly Program is: a two-pass, decimal, symbolic assembly

program designed to translate a Univac Scientific Model 1103A program coded in symbolic,

decimal, and octal form into its final binary form.

At present, SLAP is designed for an 1103A with Variable-Block-Tape mode and 8192

words of magnetic core storage. A maximum of 1024 tags, 100 constants, and 75 undefined

tags is permitted.

The average assembly rate is 800 lines of coding per minute. A sample SLAP Coding

Sheet appears  on the following  page.

2.       Input

SLAP accepts information from magnetic tape prepared by the Card-to-Tape.Converter.

The allocation with respect to the card column is as follows:

a. 1-6 Location field. This field should contain a tag or be blank.   If no, tag,

appears, the field is ignored.     A  tag may contain  as  many  as 6 alphanumeric characters,
at  least  one of which  must be alphabetic.

b. 7-10 Standard 1103A mnemonic-operation characters or pseudo-instruction

symbols. Blank  or zero operations  are also valid. Octal operations will translate

correctly but will cause an error indication.

c.   13-24 U address field. This field may contain a reference to a tag, a constant,

or a decimal or octal location, or it may be blank.

d.   25-36 V address field.  Same as the U address.

e. 37-60 Comments.  Up to 24 Hollerith characters are permissible.

f.   75-80  Sequence number.

3.         Output

SLAP yields the following outputs:

a.   An XS-3 tape containing a reproduction of the symbolic program, a listing of the

  sequence numbers  from the cards,   and a side-by-side octal translation for listing purposes.

b.   An octal XS-3 tape containing the octal translation and necessary information for

loading of the program.
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LOCKHEED AIRCRAFT CORPORATION-MISSILE SYSTEMS DIVISION

SLAP CODING SHEET

TITLE DATE PAGE OF

JOB RWA CODEQ CHECKED

TAG OP               U                      V COMMENTS SEQUENCE

1   .   .   .   .   6  7   .   .1 0 1 3. .   .    .   .   .   .   .   .   .  2 4 5  .   .   .   .   .   .   .   .   . .3 6 3 7.   .    .   .   .   .   .   .   .    .   .   .   .

M
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*
4. Remarks

a.   The storage and execution addresses will both begin at 000108 unless a pseudo-

SETL instruction is given.

b.   The storage address will appear in the octal translation only if it differs from the

execution address.

c.     L is a special tag·,and will be translated as the execution address of the instruction

in which it appears.  L may not appear in the tag field.

d.   FILL is a special tag and will be translated as 30000.  FILL may not appear in the

tag field.

e.        The  j  of the repeat instruction appears  in the operation field  and  may be written

as  RPl,   RP2,   RP3,   or  RPV,   RPU,   RPB.

f.       The  j  of the Left Transmit instruction appears  in the operation field and may be

written as LTO, LTl, or LTL, LTR.

g.   A and Q are special tags and will be translated as 32000 and 31QOO, respectively.

They may not appear in the tag field.
h.     If the content of the U field or the.V field is numerical,  it will be.translated as a

decimal integer.   If the content of the field ends with B but is otherwise numerical,  it will

be  translated as an octal integer.
6

i. Decimal increments less than 10 are permitted.

j.    The Compiled Region is a block of consecutive cells set aside by SLAP for the

constant pool and undefined tags. Normally, it is located immediately after the last

program address,  but the programmer may locate,it wherever he wishes,  with a pseudo-

SETL instruction immediately preceding the END instruction.

The  Constant Pool contains  all the constants, expressed  in  L(xx)  form,    in  the

program.     SLAP will assign locations in the.Constant  Pool to octal and decimal integers
28 10 «less than 2 and 10 , respecfl'vely.. A maximum of 100 constants of this type is permitted.

Undefined ·Tags are tags referred to in the program that have not appeared in the

tag field.    SLAP will assign to these tags locations immediately following the Constant Pool.

*   See Tabl6.E-I.
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TABLE E-I

SAMPLE SLAP PROGRAM

ALPHA MJ BETA See Remark a - 00010 45 00000 00454
SETL 6000OB) 300 See Pseudo-Instructions

BETA TV BETA ALPHA See Remark b 60000 00454 16 00454 ·00010
SJ 61-1 L+2 See Remark c 60001 00455 46 00456 00457
MS FILL See Remark d 60002 00456 56 00000 30000
RPV 3 L-2 See Remark e 60003 00457 75 Q0003 00455

DELTA TP BETA+1 BETA-1 - 60004 00460  .11 00455 00453
SETL                  S .See Pseudo-Instructions
LTR 12 DELTA+1 See Remark f 60005 22 10014 00461

GAMMA   TN      A                   Q See Remark g 60006 13 32000 31000
SETL                 1 See Pseudo-Instructions
RA 10OB) 100 See Remark h 60007 00001 21 00100 00144

M ST GAMMA+999 GAMMA-999 See Remark i 60010 00002 36 61754 56040
L MP L(123) L(123B) See Remark j 60011 00003 11 00042 00043

K    EQLS 15 See Pseudo-Instructions
SA DELTA K 60012 00004 32 00460 00017
F          1.50                2 See Pseudo-Instructions 60013 00005 21 04540 00000
F -

-15000 -2                                                        ·      60014 ·+ 00006 '21 04540 00000.
S15    1              3 See Pseudo-Instructions 60015 00007 00 01750 00000
S     150          -1 60016 00010 77 77777 77760
B 123 See Pseudo-Instructions .60017 00010 00 00000 00123
B15 123. 60020 00011 00 00123 00000
RSRV 1OB) 20 See Pseudo-Instructions
CALL SINE See Psuedo-Instructions 60031 00036 37 00041 00037

SINE QR L(77) SLAP See Warnings
'

60032 00037 53 00044 00045 NOP DEF
TP 108B) BETA+B 60033 00040 11 00010 00454 OCT DEC
MJ SINE/+3 See Remark k 60034 00041 45 00000 60035

CONSTANT POOL L(123) 60035 00042 00 00000 00173

L(123-8) 6f036 00043 00 00000 00123

L(77) 60037 00044 00 00000 00115
UNDEFINED TAGS SLAP 60040 00045 00 OQ000 00000

END DELTA/ See Remark 1 60004
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A  warning  will be given  for  all such references. Initially, all cells set aside for undefined

a        tags will be zero. A maximum of 75 undefined tags is permitted.

S                                   k.      When  a.tag is followed immediately  by  a / (slash), the storage address (rather

than the execution address) appears as the translation.

1.    The U field of the END pseudo-instruction may be used for a symbolic, decimal,

or octal starting address. The octal translation  of this address will appear  in  PAK when-

ever the program  has been completely loaded  into  memo ry.

5.    Pseudo-Instructions

a.    SETL will set the storage and execution location counters as specified by the

contents of U and V, respectively. References to tags are not permitted in the U and.V

fields. If either field is blank or zero, the corresponding location counter will not be

changed.  An E appearing in the U field will equate the storage location counter to the

current execution location counter.   An S in the.V field will equate the execution location

counter to the current storage location counter.  (A tag in the tag field will translate as

the location of the previous instruction plus one, not as the location specified by the SETL. )

b.        RSRV will  add the contents  of  U  and  V  to the storage and execution location

counters, respectively. References  to  tags  in  the  U  and V fields  are not permitted.

c.        EQLS will equate  the tag appearing  in  the tag field  to the contents  of  U.      U  may

contain an octal or a decimal integer or a.reference to a tag.    No tag defined by an EQLS

may be used to define another tag.

d.        CALL. See paragraph 7, Subroutines.

e.   F will convert the decimal number appearing in the U field to a floating binary.
A decimal point may appear anywhere in the U field.  In the absence of a decimal point,

the number is assumed to be an integer. Decimal scaling, if any, appears in the V field.
If the  scaling is negative, a minus. sign must precede the scale factor.     No  sign is given

for positive scale. factors.      The  sign  of the number appears  in  the low order  of the operation

field.

f.    S will convert the decimal number appearing in the U field to a binary number whose

scaling is specified in the operation field. A decimal point may appear anywhere in the U
field.   In the absence of a decimal point, the number.is assumed to be lan: integer. . Decimal
scaling,.if any, appears in the V field.   If the scaling is negative, a mimis sign must

1  9
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precede the scale factor.    No sign is'given for positive scale factors.    The sign of the

number appears in the low order of the operation field.                                                               <

g.    B will scale the octal number appearing in the U field as specified in the operation

field.

h.   XS-3 will convert the first 6 digits of the U field (including blanks) into octal

excess-three equivalents.

i.   END will terminate assembly.

6. Warnings

The following warriings may appear to the right of the octal translation on the symbolic

listing and are indications of possible errors in the line of coding in which they appear...

a.   NOP. The operation is incorrect. The nearest valid machine instruction appears
in the octal translation.

b.    DEF.   Reference has been made to a tag that does not appear in the tag field of

the program. SLAP assigns a cell in the compiled region for each undefined tag.

c.    DUP.   Reference has been made to a tag that has appeared more than once in

the tag field of the program. Any reference to a duplicate tag will be given the execution

location  of  the  line of coding in which  the tag first appears.
d.   OCT. An octal location or constant contains a nonoctal character.

e.       DEC. A decimal location or constant contains a nondecimal character.

-f.    EXP. The decimal scaling of a floating- or stated-point decimal number is either

too large or too small. In either case, the result is zero,

7.     Subroutines

The CALL pseudo-instruction will generate the calling sequence referred to in the

U address of the pseudo-instruction. For example, CALL SINE will be translated

as RJ SINE+2 SINE.
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APPENDIX F

DMM PROGRAM IDENTIFICATION WORDS

In order to facilitate making DMM Program Tapes and loading each program into

Core Memory, a system of program identification has been devised as follows.

There will be a 36 (binary) bit identification associated with each DMM program.  The

I. D.  number will be the XS-3 program equivalent of the following:

DMM XX

XX represents a.two-digit octal number which identifies the program according to the

attached  list and indicates.the relative podition  of each program block  on the program  tape.

For example, the program in the first block on the tape would have the identification

DMM b01 (2747470103048) '
and the program in the ninth block would be identified by

DMM b11
(2747470104048) '

The appropriate.code word must appear as the first and last words  in each compiled

program. For compilation by SLAP the coding  
1 OP         U

XS-3 DMM XX

at the beginning and end of each program will produce the desired result.   (XX is, of
course, replaced by the appropriate prokram number.)      A list of these program numbers,

together  with the routine to which they refer, follows.

Program Identification Numbers

Identification
Routine (XX)

1. Tape-Writer - Tape-Loader                                                 01

2.    Output                                                                                                                                                                                                02

3. Monitor, Allocation, Block-Write, Block-Read                      03

4. Problem-Input                                   04

5.  Microscopic-Group - Cross-Section Tape                                       05

6. Nuclear-Constants Preparer                                                 06

7. Nuclear-Constants Corrector                                                07
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Program Identification Numbers
(conpl. j

Identification
Routine                                       ·.                                                  (XX)

8. Diffusion Theory                                                                 10

9.     Burnup 11

10. Criticality Adjustment                                                                     12

11. Neutron Balance                                                                 13

12.    Adjoint                                                                                                                                                                         14

13. Xenon-Samarium Addition                                                                         15

14. Basic-Library Preparation                                                     16
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APPENDIX G

CROSS-SECTION-INTEGRATION SCHEME

The.computation of the Microscopic-Group - Cross-Section Tape requires some type

of integration scheme. After discarding the more obvious numerical integration techniques,

a method that somewhat bypassed these numerical methods.was decided upon to evaluate

an integral of the form

i
Ei+1 iI(y,   E       ,   E  )   =                 EY  f (E)  dE

Ei+1

i        th
where 7 is an integer, and E  is the i group point in the given energy structure.  It is

now necessary to make some mention of the relationship between the group-energy points

and the tabulated cross-section· values  of the isotope.    This  can be illustrated for one  case

of our problem in the following sketch.     -

i

i+1
E

E
a

M
W.=

ECK-2) E(K-1) E(K) E(K+1) E(K+2) E(K+3)

The  E(K)'s  are the energy points at which  the  f(E) are taIiulated,   the  Eivs  are  two  given
i+1 i

points   of the group structure. The integral   I (y, E , E ) will be evaluated by adding a
series of integrals of the form  I (y,

Eot'E/9), where E(K) s Ea s E  s E(K + 1)   .
The underlying assumption in the evaluation of these integrals is that f(E) is linear

between successive points of tabulation. Hence,  the f(E) in the integrand of I (y,  Ea'  E0 )
can be represented by a linear relationship,  b + mE. Therefore,
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I (y, Ea' E0 ) =    -  E  (b + mE) dE, for E(K) s ECY <  E/3  s E(K + 1)
a -

Then I  (y,   Ea'   E0 )  can be integrated analytically. In order to make  use  of the linearity,
i+1 ithe interval of integration, (E    , E ), is broken up into the segments over which f(E) is

considered linear. The integrals over these segments are computed and summed.  The

total  is the value for.the required integral.      In  the case given  in the above sketch,   the

following expression results:

i+1 i i+1I [y ; E   , E]=I [y, E   , ECK-1)] + I [7, ECK-l), ECK)] + I [y, ECK], ECK+1)]

+ I [7,  E(K+1),  E(K+2)] + I [y,  E(K+2),  Ei]

A detailed description of this technique will not be given for all of the integrals to be

computed.

The  definition,of the group.constants requires. the computation  of the following functions
1

(see ATL-A-105).
i

1)         r (1)  =     .lf E   0   (E) dE     .
Ei+1

tr

i

i           F     trE a (E)

2)                       atr   (2)      =
.,11

dE
E

Ei+1
i

E
i

3)      atr (3) =    f    E ati' (E) dE
i+1

E
i

4)       ac (1)  =    f    ac (E) dEi+1
E

i

   ac (E)
5)                ac  (2)     =       J                 E               dE.

Ei+1
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Ei

6)       5; (3)  =    f      E a c (E) dE
Ei+1

i

i                       ··rE
7)       af (1)  =    J    af (E) dE

Ei+1
i

E

     'f (E)
8)      4 (2)  =   J               dE

Ei+1
E

i
Ei

9)       of (3)  =    f    E l (E) dE
Ei+1

_Ei        E  - '
·.'            Ej

E                 j+ 1                   ,•

ti j                                                f   oinCE') vin(E')   dE'+  -s.- E  ..        /     as(Ev) dE'
10)                                  (1)     = F (E) /                      dEin J Xin(E') Ej  .  E j+1  ./        (1.- aA)  E'

 1+1 - Ej+1 -j+1
E

i                                               E E            E 
E   j+1

ij                                                         0.   (E') v. (ED --E
          060(E') dE'ln            ln                           Ot

11)                                         (2)      =        11

X (E) / dE'+ , ./ dE .
in j E'X. (E') E - Ej+1

in                                                        .lj+1     E,2(1  - ('A)Et+1 -   -Ej+1                     E
i                                                                                                     jE           E                                     E

E - Ej41
ds(%,)IdE'

tij                                        r         E' 0.   (E') p.   CE')             a
12)          (3)

=
X111(E 11

ln
in     .    dE' + dE .

X. (E') E  - E +1 (1 - aA) -lni+1 -
Ej+1 Ej+1

i         Ej                      EjE
ij,   . r f'     m (E') --E

                ,    :sCE,)

E j+1 B
13)    t (1) =   Xin(EU

in
dE'+

Ot
dE' dE.X (E') j   j+1

Ei+1 Ej+1 in E -E
S'-1    E,(1  - aA)         -

i              j                              E EE0-- E -Ej+1     ra (E') ,  1+1 j  2tij'                                                              in                          01                                    98(El)
14)                                   (2)      =   X.     (E)                                                                      dE ' + dE' dE .in E'XinCE') E' -E j+1 E,  (1 -aA)     -Ei+1 Ej+1 E
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Ei         Ej                            Ej

E'   9. (E')      =sCE,)
E - E +i   r

ln
15)      t  (3) = X· (E) dE'+

a
dE' dE .

in X. (E') j     j+1  j    (,1 - aA 

LEi41 -         j.':1                                    *j+1                  -1n E -E -

E

1
ji'           '           i

16)           ti(1)     =         E          t s      (1)  +  a  (1)  +  af (1)
j - i*22

17)       ti(2)
=       tsji' (2) + ac (2) + of (2)

j = i+1

i                  I            ji'            i
18)      t (3) =

Th     +Es   (3) + ac (3) t af (3)Li                     · ·
j=i+1

i

E
i

19)              v                        f        vf(E) dE
i+1

E

i

E
i

20)       X              f   X (E) dE
Ei+1

Basically, there are seven distinct types of integrals to be evaluated, using the afore-

mentioned technique. The evaluation of these integrals is entirely dependent upon the

behavior of the integrand, particularly about the point 0.·  For this reaBon, certain integrals

may be evaluated  by a .completely different  set of formulae. The integral  of the function

<(E, E , a) (equation  33a  of  ATL-A-1051)     is a special  case  and  will be evaluated analytically.

In  types  1  through  4,   let  f(E)  =  bl  +  m:LE.

Type 1

E                     E                               E
-b            B

I [-2, E,E] = ..f  0  E-2(bl+ ml E)dE =       0 41 E-2+mlE-1)dE  =  El+ml ln EaBE    Ea.             a                    E
Ol

-                   -                    E

b        _1_-1      + m    ln-&l E E l E'
-01    B _          0!

where    E(K) s Ea < E0 5 E(K + 1)  .
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Type 2

E E E

I[-1, E ,E ]=      E-1(bl+mIE)dE=    0(bl E-1+ml) dE=b: lh.E+mlE     a BE E ·E
a                                                       a                                                                                      a

E

=  bl ln  -EL + ml (E0 - Ea)'a

where   .ECK) s Ea < E0  s ECK + 1)   : .
*

Type 3

E                        2E
B                                      m E           B

I[ 0, Ea, E#]    =       Jf       (bl + ml  E) dE  =   blE  +        12Ea E
01

m

=   bl (E# - E") + --21  (4 - El)  . ,
where    E(K)  L E   <E   s E(K +1)

01 B

Type.4

E                 E                           3E
b EZ m E           B

I [l,.Eot' E0] = ..f E(bl + mlE)dE =   (blE + mlE2)dE =
1 + 1

E                 E                   23E01                                                  a                                                                                              01

bl 2 2
m 3 _3

2-(EB-   Ea )  +    31      (E       -   E     )               ,B.    a

where     E(K) s Ea < E   s E(K + 1)

In  types 5 through  7,   let

a. [ECK+1)1.- (rin[ECK)]ln

9.  (E) =b l+ mlE, where b  =0  [ECK)]  - mlE(K) and mlln 1 in E(*+1)- E(K)

vin[ECK+1)1 - viti{ECK)1
v.  (E) =b 2+ m2E, where b=v  [ECK)] - m2ECK) and m2 -ln 2 in E(K+1) - E(K)

X. EE (K+1)1 - X.. lE (K)]ln              in

 in(E) = b3 + m3E, where b3
=

Xin[E(K)]
-

m3E (K) and m3 - E(K+1) - E(K)

G-5

«'.



Assuming b3 and m3 are sufficiently removed from 0, the following expressions are

derived. In these integrals, the integrand has the following form:

a. (E) v. (E) (bl + mlE) (1)2 + m2E)ln in
f(E )      =                                                                        =X. (E)

ln b +m E
3     3

Dividing:
A

f(E) A +AE+ 2

0   1   b +m E  '
3     3

bmm
1                           312where

AO m   [blm2 + mlb2 -     m ]

3                             3

mm

Al      m    '
12

3

b mm

A2         blb2 - m3  (blm2 + b2ml) + b23       2
3                              3

Now let

i+1 i+1   iJ(y,  E      ,  E i) =I f y,  E      ,  E  )   ,

c.  (E) v.  (E)
where

f(E)           =

ln ln

X. (E)ln

Then:

Type 5
E                   E
r B          c  
        0-.  (E) vill(E) /    (bl + mlE) (1)2 + m2E)ln

J[ -1,    Ea,EP]     = Ull E. X.  (E)        dE  =   E(1)3 + m3E)
dE

ln

E                      E
a                                                                     a

E

F B-   .                  \ E
A2                       A   b +m E   B= j -AO.A dE-=-A   ln-E + A:· E- -2-ln·   3       3

1        E (b3  +  m)E)                         0                     1          b                     E
E                                                                                                               ·                                                                                                           E

3
a                                                                          '                                                                               a

E           :                           A         E       b   +m E
2     0   3    3B

, ·= Alln  + Al.(EB-- Ecy) -  i  ln  5    b3 + m3 IE('        '

where      E(K)  s E(ot) s E(0) s E(K +  1)
G-6



Type 6
E                     E
r B               r B
        9.  (E) v. (E) (bl + mlE) (b  + m2E)ln ln

J[ 0,   Ea'   EP]   =   X. (E)      dE=             b  +m E
dE

-                                      in                                                   3        3
E                     Ecy a

E                                                       E
r B F A2 7 Al  2  A2 B

=        |AO+AlE + dE   =AE+-  E    + -l n  (b3 + m3E)b3 + m3E 0 2 m
3

E E
01                                                                                                                                                                                    01

Al     2            A        b  +m E  -72 2 3     3 B

-      AO (E0 - Ea) +   -2   (EB  · - Ea  ) + 23   ln     b3 + m3E3Ecy _        '

where    E(K) s Ea <  E13 s E(K + 1)
Type 7

EE
r B r ''B

J [l,  Ea'  E] =      /      E ain(E) vin(E) 1     E(b  + m E)(b  + m E)1 1 2    2
B .dE-  dEX. (E) b+m E

in                                  3     3

Fa                  EOl

E
.B

2 A2E AO 2  Al  3AE+A E + dE=.-E + -E0  1   b +m E    2    3
E 3 3-

Ol

A2 F 7 B
E

+-
2  _In3E - b3 ln(1,3 + m39           \m

3
E

Ol

A A ,b +m E0 2 2  Al 3 3 2 3    30
=   2  (EB .- Ea ) +-3  (EB  - Ea ) + -2-  m3(EB - Ea) -b31n · b +m E     '

m3 3    3 0

where     ECK)   s Ea  <  E#   s ECK + 1)

0-7



Let

i+1 i i+1 i
K[y,  E      ,  E ]   =  I[y,  E    ' ,  E ]

9. (E)
lnwhere f(E)     =

X (E)ln

The only difference between  the K integrals  and  the J integrals is in,the computation  of the

coefficients  A ,   Al'   and  A2.     For  the K integrals, these coefficients are defined as follows:
m

1A
0 m

3

A 0
1

A2  =   bl - bcll
3

Using these definitions of AO, Al' A2' types 8 through 10 are now evaluated by

i+1 i i+1 i
K [7, E ,  E]  =  J[y; E ,   E]         ,

where y = -1, 0, 1

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

In the case where Xin[E(K)] is very close ta zero, the int6grals are arbitrarily assigned

zero  values.

In the case where b3 is not close to zero and m3 is close. to·.zero, letrc

i+1 i i+1 i
M[y,  E     ,  E]  =  I[y, E ,E]     ,

a, (E)v. (E)
for f (E)    =

1n ln

X. (E)
ln

and m3 is very close to or equal to zero. The integrand then has the following form:
\

oin(E) vin(E) (bl + mlE) (b2 + m2E)                          2=                        =  A +AE+A E
X. (E) b +m E 0 1 2
in 3     3

blb2
where  A  =

O b'
3

G-8



b m +In b
A 1  2      1 2

l b'
3

mm
1  2

A2      b
3

With the above definitions  of A       A A2' types 11 through  13 are evaluated  by· the
0'   1'

following expressions.
Type 11                  E                         E

r B r B        2

M[-1, E,E] =       illd (E) vinCE) /       A  +A  E+A  E0 1 2
dE =                 dEa   B      J      EX. (E)                         Eln

E                     E
02                                                                  a

A2  2
A  l n E+A E+ -E0 1 2 0

Ol

E A222
AO k   2 + Al (EB-Ea) +  -2-  (E0  -Ea  )     'a

where    E(K) s Ect  <  E0  s E(K + 1)   .
Type 12

E                    EB                        B
0.  (E) vin(E)in                                          2

M[0, E,E] = dE =
(AO + AlE+·A2E  ) dEol 13 X. (E)

ln
E                    E

a                                                              a

Al 2  A2  3  EB
AE+ -E + -E023

E
01

A
=    AO(EB - Ecy) + ...21   (E#2. - Ea2) +   L (E03 - Ea3)     ,

where     E(K)   s Ea  < E0  s E(K + 1) .

f

G-9



r

Type 13
E

1, B E « (E)  v. (E)

  0  E(A°+ AlE +
A2EZ)dE

-
ln 1n

i

Mil, EQ,   E ]    =  
dE =

X. (E)ln
E
a a

AO 2 Al 3 A2 4 EB
-E+-E+-E234

E
02

A

-2.9 (E02- E(*2)+   1(E#3-Ea3)+   2   (EP4 -  E   4)      ,a

where      E(K)  s Ea  < E0 s E(K.+ 1)
In  the case where  b3 is close.to or equal  to  zero, the following values are arbitrarily

assigned to ',types 14 through  16.

i+1 i
J[y,  E      ,  E]   =   0

where     y   =  -1,  0,  1.

Evaluating the integral  of  <(E,   E , 01) (equation  33a of ATL-A-105); because  of the

nature of the function, requires some special handling. . First, consider the definition of

the function itself:

€(E, El, a) = 0 i f- <EE          j+1
Ol

E - Ej+1&    j+1 E J=           if E. < - < E,
E - E +1

E     J=1 if - >. E.
Ol

This function is illustrated below for a 4 0.

4 E,   E ,.a)

Ej+lot                      Ele
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. -'An.

The problem is to evaluate
i

E
i+1 i

H (a, E   ,E) =    <(E, E , a)dE
Ei+1

There are six cases to consider.

:i    i   j+1    jCase 1 E <E <E .a<Ee

i

Ei+1 i
H(a,  E      ,  E  )   =            O d E   =   0. .

Ei+1

i+1 j+1 i        j

Case 2 E <E a<E<Ee

i                               j+1                           ii+1 \i  rE       E cr     E
H(a, E   , E.)=  J   €(E, E , a)dE =  . <(E, E , 01)dE +     <(E, E , a) dE

i+1 i+1 j+1E                E      -         E  a
j+1.        iE. a   E

E - Ej+1 f .2       121
01. 1 1 1 j+1

0 dE + dE =
- 1(Ei)   _ (E      02 ) j j+1 E  -Ej+1    201  LE -E

i+1 Ej+laiE
-                                    2             '

j+1 i j+1 (E  -E   ,a)
i j+1

-   E      (E  -  E      01).
i    j+1

2a (E -E   )

Case 3 E a<E <E<E aj+1 i+1 i j
i

E
i                                                        -·

E                                                                                                 f        --             IL  -       F j+1
i+1 i r 0-

H(ot,   E        ,   E  )   =     J         €(E,   E ,   a) dE    =                                                  dEj    j+1i+1 E -E
E                     i+1E

1          l  ie i+12 1    j+1   i    i+1

- < (E) - (E    )   -E     (E-E    )E    -  E1+1         z a     l-                                 -

i i+1 i i+1 j+1
(E  -E    )     [E  +E    -2a E    ,]
i   j+1        2e

(E' -E   )

G-11



j+1 i+1 j iCase 4 E a<E <Ea<E
1

E QJ

i                    E  J:+1         iE                      - 6          Ei+1 i         a
H(ot, E   ,E) =     <(E, E1, a)dE = d E+    l d E

i+1 E  - Ej+1        j
E i+1 E a

E
-.

2               21-
i+1    I    Ej+1 f   j i+11 i        j

1                 --1-        (E a)     -  (E          )  - 
-

lE " -E     f_+ E  -EciE  - E +1 -2a

rj i+ 1                 j+11                       i               j1         (Eja - Ei+1)   Ea+E -E  't  +E -E a
E  - Ej+1 L za  J
- -

j i+1 j i+1 j+1E a-E Ea+E - 2aE i        j+E-E e
E1 - E +1

20

j i+1 i+1 j+1Ea-E E    +a (E  -Z E ) i        j+E-E a
E1 - El+1 20

j+1     j     i+1   iCase· 5 E a <Ed<E <E
i                                            i

H(a, E    , E)  =    -  <(E, E ,·a)dE       -    1 d E  =  E  -E
i+1 i i        i+1

Ei+1 Ei+1

i+1                  iCase 6 E   '  <E  : a < ·E ot < E

JEa

.  'Ei                       E.la       i     --E              E

E j+1  i
i+li·r                        a

H(ot,   E         ,    E.)=   J         €(E,   E  ,  a  )d E=           0  dE + d E+   l d E
i+1 i+1 E -E      jj   j+1

E                            E j+1 E aE  a

1 lf-' 2 j+1 21
k. j+1 j 1+1 i      j

=               =  1 (EJa) - · (E   a)  -E   (E 01 -E   a) · +E -E aE  - El+1  -ze L
.---

=  fEj - Ej+1)a
i j+1 j+1 i        j

i   3fl    (E+E      )-  E.           + E   -Ea
(E"· - E    . )    -                                      -

9 1 j+1=  2 (E  -E   ) +E i- Eja

i a j  j+1
=   E  -2(E+E.)     .
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