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RSIC DATA LIBRARY DLC-41

1. NAME AND TITLE OF DATA LIBRARY

VITAMIN-C: 171 Neutron, 36 Gamma-Ray Group Cross Sections in
AMPX and CCCC Interface Formats for Fusion and LMFBR

Neutronics.

2. NAME AND TITLE OF DATA RETRIEVAL PROGRAMS

No retrieval program is included in the package.

3. CONTRIBUTOR

Oak Ridge National Laboratory, Oak Ridge, Tennessee.

4. HISTORICAL BACKGROUND AND INFORMATION

DLC-41 was designed as a program for the development,
generation, validation, and distribution of a general purpose
Processed Multigroup Cross Section Library (PMCSL) for use in
controlled thermonuclear research (CTR) neutronics studies. A
single 171 neutron, 36 gamma-ray group cross-section library useful
for both CTR and LMFBR neutronics analysis was defined. The master
library was generated using the MINX neutron processor and the
gamma-ray processor from the AMPX system. A preliminary release
was made to stimulate implementation and testing at several
installations to improve the quality of the libraries which were
untimately distributed as DLC-41/VITAMIN-C and DLC53/VITAMIN-4C.

5. APPLICATION OF THE DATA

The United States Energy Research and Development Administration
(ERDA) Division of Controlled Thermonuclear Research (DCTR) began
in 1974 to sponsor the Radiation Shielding Information Center
(RSIC) at Oak Ridge National Laboratory (0RNL) to provide nuclear
data and other information to meet the needs of ERDA-DCTR

contractors. The VITAMIN-C project was the first special activity
of RSIC in its role as the Nuclear Data Center for ERDA-DCTR and
involves the generation, packaging, distribution, validation, and
maintenance of a general-purpose multigroup cross-section library
for neutronics and other radiation transport studies.

DLC-41/VITAMIN-C was reorganized by removing the AMPX modules
from the package. The sample problems are designed to be executed
using PSR-117/MARS (or PSR-63/AMPX-II). The change was made to try
to minimize the updating required when a change is made to a
retrieval code needed by a particular DLC.

6. SOURCE AND SCOPE OF DATA

The MINX computer code generates multigroup neutron cross
sections with self-shielding factors. For a given nuclide, MINX
calculates multigroup energy-averaged microscopic neutron cross
sections from evaluated cross section files in ENDF format. Group
constants in both the AMPX and CCCC interface formats are produced
by a version of MINX which is operational on the IBM 360 system at
ORNL. The Bondarenko method (narrow resonance approximation) is
employed to create group dependent resonance self-shielding factors
to account for temperature and dilution effects.



MINX was developed to calculate multigroup constants with user
control over computational errors. This helps to distinguish
uncertainties in the multigroup data arising from numerical
approximations in the averaging procedure from those due to errors
in the basic ENDF cross section data.
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8. DATA FORMAT AND COMPUTER

EBCDIC card images; IBM 360/91.
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INTRODUCTION

DLC-41/VITAMIN-C has been reorganized by removing the AMPX
modules from the package. The sample problems are now designed
to be executed using PSR-117/MARS (or PSR-63/AMPX-II when it is
released for distribution). The change was made to try to
minimize the updating required when a change is made to a retrieval
code needed by a particular DLC.

The revised package is designated DLC-41B. Users should
watch the RSIC Newsletter for update announcements for the data
in DLC-41 or for changes in the retrieval codes in PSR-117/MARS.

UPDATE

VITAMIN-C was updated in July 1979, the new version being
designated DLC-41C. It also is designed to be used in conjunction
with PSR-117/MARS or with PSR-63/AMPX-II. Details of the update
are described in the July 1, 1979 RSIC Newsletter.

IV.
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1.0 Introduction

1.1 Purpose

The United States Energy Research and Development Administration (ERDA)
Division of Controlled Thermonuclear Research (DCTR) began in 1974 to
sponsor the Radiation Shielding Information Center (RSIC) at Oak Ridge
National Laboratory (ORNL) to provide nuclear data and other information
to meet the needs of ERDA-DCTR contractors. The project described in
this report is the first special activity of RSIC in this role as the
Nuclear Data Center for ERDA-DCTR and involves the generation, packaging,
distribution, validation, and maintenance of a general-purpose multigroup
cross-section library for neutronics and other radiation transport studies.

The development of the processed cross section library proceeded
through the helpful cooperation of many CTR contractors. They
provided valuable input in defining the specifications to ensure the
relevance of the library in practical design applications and suggested
procedures for the validation of the library. Several also participated
in the validation program prior to the general release of the library
by solving problems and comparing results to those obtained with cal
culations using earlier libraries and with results of experiments.

1.2 Past Role of RSIC in the DCTR Neutronics Community

During the Fusion Reactor Technology International Working Session
held in Oak Ridge in 1971, an announcement was made of RSIC as a source
of shielding information and data. Following the conference, we were con
tacted by many interested in controlled thermonuclear research (CTR) in
radiation analysis. As a result, we have broadened our scope to include
fusion research as we review the radiation transport literature and follow
current computer code development and various programs for measuring,
evaluating, and compiling cross sections. With the encouragement of several
CTR government contractors, we gave support to efforts to develop data
processing codes to meet unfilled needs for nuclear data (e.g. kerma factors)

A summary of services to the CTR neutronics community is presented
in Ref. 1. These have been extended to include special activities as
the DCTR Nuclear Data Center.

1.3 RSIC Role as the Nuclear Data Center for DCTR

RSIC began to supply the specialized cross-section requirements of
the CTR neutronics community in FY 1975.

A USNDC CTR Subcommittee meeting in 1974 served as a forum in which

RSIC presented plans for the establishment of an evaluated cross section
library and a processed multigroup cross section library for CTR.
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During discussions about the processed multigroup cross section

library for use in CTR neutronics studies, various subcommittee members
and other CTR contractors expressed interest in developing a processed
library with more flexibility and application than that used in earlier
CTR studies. It was evident that an unusual effort would be required to
provide the general purpose library for DCTR contractors and the efforts
of RSIC were focused on that project as the first special activity in its
role as Data Center for DCTR.

1.4 Program for the Development, Generation, Validation, and Distribution
of the CTR Processed Multigroup Cross Section Library (PMCSL)

The various parts of the program to produce the ERDA-DCTR Processed Li
brary are discussed in the remainder of this report. The specifications and
methods of determining them are described in Section 2.0. The computer codes
used to generate the data are indicated in Section 3.0. Section 4.0 discusses
the various formats for transmitting the library to other installations, and
manipulation codes which will be distributed as a part of the data package are
discussed in Section 5.0. The contents of the initial data library package,
including the sample problems provided, are summarized in Section 6.0. A
description of a limited validation program for the data library is given in
Section 7.0. A discussion of the release for general distribution of the
libraries and retrieval codes is given in Section 8.0. The designation of
final library (VITAMIN-C) as an ANS Standard is discussed in Section 9.0.

2.0 Specifications

2.1 Survey of CTR Community Needs

2.1.1 Background

The Radiation Shielding Information Center (RSIC) prepared a draft
proposal2 titled "Nuclear Data Services for the CTR Community" which was
circulated by Lester Price, an ERDA-DCTR staff member, to various inter
ested agencies and groups. A presentation of RSIC's plans was made at
the November 1974, Washington, D.C. USNDC-CTR Subcommittee meeting.
The discussion at the meeting about RSIC's plans for generating multi-
group data emphasized the need for further study. Don Steiner, the
Subcommittee Chairman, suggested that an informal advisory committee be
utilized by RSIC to try to formulate plans to better meet the current
needs for CTR neutronics calculations. Following the meeting, personnel
at the University of Wisconsin, Princeton Plasma Physics Laboratory,
the University of Texas, Battelle Northwest, Los Alamos Scientific
Laboratory, Lawrence Livermore Laboratory, General Atomic, Argonne

National Laboratory, and Oak Ridge National Laboratory were contacted
and their needs surveyed.
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2.1.2 Results of Survey

The conversations and correspondence with the informal advisory
committee resulted in a better definition of the current needs of the CTR

neutronics community. In general, it was felt that the Bondarenko '
formalism for self-shielding and temperature dependence effects should be
utilized. Many of those contacted felt that finer energy group structure
definition was needed particularly in the high energy region. The reason
ing was that they would like to be able to conveniently make changes to
the multigroup data which would reflect information that might be obtained
from new cross section measurements for high energy reactions. Most of
those contacted felt that P Legendre expansion was sufficient. Some
people were interested in having coupled neutron and gamma-ray cross
section libraries. Others felt that gamma production and interaction data
were necessary, but wanted to have the capability of doing each part of
the calculation separately. It was felt desirable to have individual
reaction cross sections and scattering matrices. There seemed to be
consensus that energy boundaries should be related to multigroup sets that
had been used previously for neutronics calculations. Finally, it was
felt that within the concept of the Bondarenko formalism it was sufficient
to supply means of doing a simple homogeneous interpolation and iteration
for a given problem to determine the appropriate values of cq and T.

A memo summarizing the results of the survey and giving proposed
specifications for a processed cross section library of general usefulness
for CTR neutronics studies was prepared and distributed for comment. The
memo identified 156 neutron groups, 23 gamma-ray groups and P. Legendre
expansion for 44 materials. The MINX neutron processor was suggested for
obtaining neutron cross sections and Bondarenko factors over a wide range
of temperatures and background cross sections. The output format sug
gested was the AMPX" Master Interface Format so that complete information
could be made available for all reaction cross sections and transfer matrices.
A weighting function was suggested which contained a Maxwellian thermal
group, a "1/E" slowing down region, a fission spectrum, and a fusion peak.

Comments on these proposed specifications were then received and con

sidered. Additional materials and energy groups were requested. It was
suggested that the velocity exponential form be used to represent the fusion
peak. A special weighting function for the thermal group for a few materials
was suggested for more detailed study of systems in which neutron transport
is dominated by Li-6. A P,. expansion for U-238 was suggested for more
detailed studies of neutron transport in that medium.

There was some feeling that the data should also be made available in
CCCC Interface Format. Although that format is not at the present time
as flexible and comprehensive as the AMPX interface format (e.g., fewer
reactions allowed, gamma-ray production treatment inadequate), it was felt
that some users in the ERDA-DRRD reactor physics community might benefit
by having access to the library. In addition, another project at ORNL
involving the generation of multigroup cross sections, as described in
Section 2.2, enhanced the prospects of providing data in both AMPX Interface
and CCCC Interface formats.
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2.2 Relationship to the DOE-DRRT Coupled Neutron-Gamma-Ray Libraries

As the effort to define specifications for CTR user needs was proceed
ing, a similar activity on behalf of the ERDA Division of Reactor Development
and Demonstration (DRRD) [now DOE-RRT] was in progress within the ORNL Engin
eering Physics Division. The DRRT project has as its goal the generation
of pseudo-composition independent fine-and broad-group neutron and gamma-
ray cross section libraries as well as fine- and broad-group composition-
dependent coupled libraries based on a Clinch River Breeder Reactor
(CRBR) model. Since many of the materials needed for this purpose would
also be requested for the CTR Library, it was felt that it would be cost
effective to combine the specifications needed for both user communities
and process a single master library which could serve the needs of each.
This master library serves as the CTR multigroup library without further
specific reduction in number of energy groups. The specifications are
given in sections 2.3 and 2.4. The DRRT libraries are derived from this
master and the specifications are documented in Ref. 8.

2.3 Resulting Physical Specifications

2.3.1 Materials to be Included

A list of the materials to be processed, the source of the evaluated

data to be used, and values of temperatures and background cross sections

for each material are given in Table 1.

The list includes materials proposed for conceptual designs of both

fusion and hybrid fusion/fission systems.

2.3.2 Energy Group Structure to be Used

The energy structure selected for the 171 neutron groups contained in
the CTR processed cross section library is given in Table Al of Appendix
A. Also indicated therein are the relationship of the 171 neutron group

structures to those that have been commonly used in CTR neutronics work,

such as the 100 group structure of DLC-2 and DLC-371 and the 52 group
structure of DLC-28.'1 In addition, the relationship to the 239 group
CSEWG standard* and to the 126 group structure of the DRRT libraries8 are
also indicated.

The energy structure selected for the 36 gamma-ray groups contained
in the CTR Processed Multigroup Cross Section Library (PMCSL) is given in
Table A2 of Appendix A. The relationship of this 36 group structure to
other familiar gamma-ray group structure is also shown.

2.3.3 Weighting Function Used to Generate the CTR Processed Multigroup
Cross Section Library

For the purpose of generating the multigroup cross sections, the
neutron energy region between thermal and 17.333 MeV was divided into 6
regions and a different functional form was assumed for each region.
Included are a Maxwellian thermal spectrum, a fission spectrum, and a DT
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Table 1. Materials to be Included in the

CTR Processed Multigroup Cross Section Library
(All Data to be Generated at 300, 400, and 2100°K)

Material MAT* Authors Institution

H-l

H-2

H-3

He-4

Li-6

Li-7

Be-9

B-10

B-ll

C-12

N-14

0-16

F

Na-23

Mg

Al-27

Si

P

S

K

Ca

Ti

V

Cr

Mn-55

Fe

Co-59

Ni

Cu

Cu-63**

Cu-65**

Zirc-2

Nb-93

Mo

Ag-107
Ag-109
Cd

Sn

Eu-151

1269

1120

1269

1270

1271

1272

1289

1273

1160

1274

1275

1276

1277

1156

1280

1193

1194

7019***

7020***

1150

1195

1286

1196

1191

1197

1192

1199

1190

1295

1085

1086

1285

1189.

1287

1138

1139

1281
7039***

1290

L. Stewart, R. LaBauve, LASL
P. Young
B. Leonard, L. Stewart BNWL
L. Stewart LASL
R. Nisley, G. Hale, LASL
P. Young
G. Hale, D. Dodder, LASL
P. Young
R. LaBauve, L. Stewart, LASL
M. Battat

R. Howerton, S. Perkins

G. Hale, R. Nisley, P. Young LASL

C. Cowan GE

F. Perey, C. Fu ORNL
P. Young, D. Foster, G. Hale LASL
P. Young, D. Foster, G. Hale LASL
C. Fu, D. Larson ORNL
Paik, Pitterle WARD
M. Drake, M. Fricke SAI
P. Young, G. Foster LASL
D. Larson, F. Perey ORNL
R. Howerton LLL

R. Howerton LLL

M. Drake GGA
C. Fu, F. Perey ORNL
R. Howerton, R. Haight, LLL

S. Perkins

S. Penny, L. Owen ORNL
A. Prince BNL

S. Takahashi BNL

C. Fu, F. Perey ORNL
T. Krieger (BNL), A. Smith, BNL, ANL
D. Smith

M. Bhat BNL

M. Drake, M. Fricke SAI

B. Leonard BNWL

R. Howerton (LLL), A. Smith, LLL, ANL
P. Gunther, J. Whalen
R. Howerton LLL

M. Bhat, A. Prince BNL
M. Bhat, A. Prince BNL
S. Pearlstein BNL

R. Howerton LLL

H. Takahashi BNL
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Values of

°o(b)

103 to 1
(by decades)

103 to 1

103 to 1

103 to 1

103 to 1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

io-J to 0.1

103 to 0.1

10b to 1

io-' to 0.1

103 to 0.1

10-' to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

103 to 0.1

105 to 1

10b to 1

10b to 1

10b to 1

10b to 1

10b to 1



Material MAT*

Eu-152

Eu-153

Eu-154

Ta-181

W-182

W-183

W-184

W-186

Pb

Th-232

U-233

U-234

U-235

U-236

U-238

Pu-238

Pu-239

Pu-240

Pu-241

Pu-242

Am-241

1292

1291

1293

1285

1128

1129

1130

1131

1288

1296

1260

1043

1261

1163

1262

1050

1264

1265

1266

1161

1056

Table 1. (continued)

Authors Institution

H. Takahashi BNL

H. Takahashi BNL

H. Takahashi BNL

R. Howerton, S. Perkins, LLL
M. MacGregor

J. Otter, E. Ottewitte, Al, LASL
P. Rose, P. Young (LASL)
J. Otter, E. Ottewitte, Al, LASL

P. Rose, P. Young (LASL)
J. Otter, E. Ottewitte, Al, LASL

P. Rose, P. Young (LASL)
J. Otter, E. Ottewitte, Al, LASL

P. Rose, P. Young (LASL)
C. Fu, F. Perey ORNL
W. Wittkopf, Roy, Z. Livolsi B&W
N. Steen BAPL

M. Drake, Nichols GGA

L. Stewart, H. Alter (Al), LASL, Al
R. Hunter

J. McCrosson SRL

N. Paik WARD

H. Alter Al

B. Hutchins (GE), R. Hunter, GE, LASL
L. Stewart

E. Pennington, H. Hummel ANL
H. Hummel, E. Pennington ANL
H. Alter, C. Dunford Al
J. Smith, R. Grimesey ANC

Values of

gp(b)

105 to 1
105 to 1
10s to 1
105 to 1

105 to 1

10s to 1

105 to 1

105 to 1

10° to 1

10b to 1

10b to 1

10b to 1

10b to 1

105 to 1

101* to 0.1

lO*1 to 1

10b to 1

KP to 1

10s to 1
105 to 1
105 to 1

*A11 data generated from ENDF/B-IV unless otherwise noted (Ref.
**From ENDF/B-III (Ref. 16)

***From Livennore Evaluated Data Library (Ref. 17)

Key to Laboratory Abbreviations:

Al Atomics International

ANC Aerojet Nuclear Company
ANL Argonne National Laboratory
B&W Babcock and Wilcox

BAPL Bettis Atomic Power Laboratory

BNL Brookhaven National Laboratory

BNWL Battelle Northwest Laboratory

GE General Electric

GGA Gulf General Atomic

LASL Los Alamos Scientific Laboratory
LLL Lawrence Livermore Laboratory

ORNL Oak Ridge National Laboratory
SAI Science Applications, Inc.
SRL Savannah River Laboratory

WARD Westinghouse Advanced Reactor Division
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fusion neutron spectrum with "1/E" slowing down regions joining these
three prominent features. These are summarized in more detail in Table 2.

For the gamma-ray energy region, no energy dependence was assumed,
i.e., a "flat" weighting function was used. This assumption is commonly
used for producing gamma-ray multigroup cross sections.

2.3.4 Expansion Order Tolerances Used in the Neutron Cross Section Processing

The Legendre expansion order is P,. The fractional error tolerances
(percent) are set at 0.5 except for integration which is 0.1%. (The
current library, used for preliminary testing, contains data processed
with 0.5% tolerance for the heavy nuclides. For the light nuclides the
fractional error tolerance (percent) of the current file is 1.0 for resonance
reconstruction and for linearization, 0.5 for thinning, and 0.1 for integra

tion. )

The above tolerances refer to control parameters used by the MINX

program.

2.4 Resulting Format Specifications

As was mentioned earlier in Section 2.1.2, the AMPX Master Interface

Format was chosen as the basic form for the CTR library because it has the
generality to provide data in as much detail as is given in the basic ENDF
file from which the multigroup cross sections are derived. All partial
reaction cross sections and transfer matrices are present and are designated
using the same identifying integers (MT numbers) as those used in ENDF.

Data are available in the form of a 171 neutron group AMPX interface,
a 171 neutron, 36 gamma-ray group production AMPX interface, and a 36
group, gamma-ray interaction AMPX interface. These will give the user
tremendous flexibility in having as much detailed information available as
possible.

The neutron data are also available in CCCC format as ISOTXS neutron
cross section and BRKOXS self-shielding factor standard interface files.
In order for users of these files to have the capability of also performing
coupled neutron and gamma-ray transport studies, some provisions have been
made to allow the combining of these files with the AMPX gamma-ray produc
tion and interaction files to produce problem-dependent (self-shielded)
coupled cross section libraries for radiation transport studies. More
details of these features are provided in Section 5.2.

3.0 Codes Used for Generating the Library

3.1 MINX Computer Code for Generation of Multigroup Neutron Cross Sections
with Self-Shielding Factors

For a given nuclide, MINX calculates multigroup energy-averaged
microscopic neutron cross sections from evaluated cross section files in
ENDF format.1 Group constants in both the AMPX interface and CCCC interface
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Table 2. Neutron Energy Weighting Function
Used for the CTR-PMCSL

Functional Form

(1) Maxwellian Thermal Spectrum (300 K)

S1(E) =C1Ee~E/kT
(2) "1/E" Slowing-Down Spectrum

S2(E) = C2/E

(3) Fission Spectrum (0 = 1.4 MeV)

S3(E) =C3E1/2e-E/9
(4) "1/E" Spectrum

S4(E) = C4/E

(5) Velocity Exponential Fusion Peak

(E = 14.07
P

(kT = 0.025 MeV)

(E = 14.07 MeV)
P

S5(E) = C5exp

(6) "1/E" Spectrum

S.(E) = C./E
6 6

. 1_ /El/2 _ El/
kT *p )

Energy Limits

10~ eV to 0.125 eV

0.125 eV to 820.8 keV

820.8 keV to 10.0 MeV

10.0 MeV to 12.57 MeV

12.57 MeV to 15.57 MeV

15.57 MeV to 17.333 MeV
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formats are produced by a version of MINX which has been made operational
on the IBM 360 system at ORNL and extended to allow this dual output

capability. The AMPX format is more flexible than CCCC in that all partial
cross section information is retained (e.g. group-to-group transfer cross
sections for discrete inelastic levels, and group averaged cross sections
for threshold reactions (e.g., n,n'ct)). The Bondarenko method (narrow

resonance approximation) is employed to create group dependent resonance
self-shielding factors to account for temperature and dilution effects.

MINX was developed to calculate multigroup constants with user control
over computational errors. This helps to distinguish uncertainties in the
multigroup data arising from numerical approximations in the averaging
procedure from those due to errors in the basic ENDF cross section data.

3.2 AMPX Modules for Gamma-Ray Production and Interaction Cross Sections

Generation

The LAPHNGAS module calculates multigroup secondary gamma-ray pro

duction cross sections and/or multigroup secondary gamma-ray yields
(multiplicities). To allow for self-shielded gamma-ray production matrices,
LAPHNGAS was modified to place multigroup yields for all ENDF/B File 12
reactions on the LAPHNGAS output file. The ENDF/B File 13 production data
is not self-shielded in the present approach.

The SMUG module calculates multigroup photon cross sections with
transfer coefficients represented by a user specified Legendre approximation.

4.0 Output Formats for Distributing the Library

4.1 AMPX Interface Formats

The AMPX Master Interface Format is described in Ref. 6.

There are two forms of the format: an unformatted (binary) form
which is used by modules within the AMPX system and a card image form
(BCD). The BCD form will be used for distributing the library, since that
form is normally not dependent on computer systems. An appropriate BCD-
to-binary form conversion code will be provided so the user can transform
the library into the form used in the manipulation programs.

4.2 CCCC Interface Formats

A description of the CCCC interface formats for neutron cross sections
(ISOTXS) and self-shielding factors (BRKOXS) is included in Ref. 7.
There are also binary and BCD forms for these files, and the BCD version,
along with a conversion code will be the form used for distribution.
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4.3 Working Library Formats

It is likely that special libraries will be generated from the basic
master (171,36) coupled library and 34cle available in working formats such
as that used by the ANISN1^ and DTF series of radiation transport computer
codes. These will be generated for conditions pertinent to a particular
problem and will probably not be suitable for general application.

5.0 Codes Used for Retrieving and Manipulating the Data

5.1 Retrieval and Manipulation Codes for the AMPX Interface Format.

A wide variety of user operations is available through the use of
various modules of the AMPX system. The names of the codes and a brief
description of their functions are given in Ref. 21.

5.2 Retrieval and Manipulation Codes for CCCC Interface Format

A similar range of user operations is available for the CCCC inter
face form of CTR-PMCSL. The names of the codes and a brief description of
their functions are given in Appendix B. Further details, including input
instructions are given in Ref. 21.

5.3 Additional Codes Used in the CTR PMCSL Sample Problems.

Some additional computer codes were utilized to allow the execution
of the transport calculations by means of the ANISN program. These are
described briefly in Appendix B and additional descriptions and input
instructions are given in Ref. 21.

6.0 Contents of the Preliminary Data Library Package

6.1 AMPX Interface Form

The AMPX interface form of the CTR PMCSL consists of three elements:

(1) AMPX BCD Master Interface Files; (2) AMPX Interface Retrieval Codes;

(3) Sample Input Data and Output Results. This form of the data library
is described in more detail in Appendix C. Two sample problems have been
prepared and executed. The first is the calculation of the infinite

medium representation of the ZPR-6/7 experiment to illustrate the resonance
self-shielding capabilities of the library and codes. The second is the
so-called CTR standard blanket.

6.2 CCCC Interface Form

The CCCC Interface form of the CTR PMCSL consists of four elements:

(1) CCCC BCD Neutron Interface Files; (2) AMPX BCD Master Interface Files;
(3) Appropriate CCCC Interface and AMPX Interface Retrieval Codes;

(4) Sample Input Data and Output Results. This form of the Data Library
is described in more detail in Appendix D.
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6.3 Known Deficiencies in the Preliminary Data Package

Results of initial data testing performed on the preliminary library

During the course of library development, several MINX processing
problems introduced deficiencies which influenced the usefulness of some
nuclides in the preliminary library. The problems identified are listed
below:

(a) Resonance Reconstruction

238
(1) U has an inadequate number of points about the peaks for

resonances in the 1-5 keV energy range (processing limitation in
BCD ENDF/B representation employed).

(2) An IBM precision difficulty at the break points between the
resonance and smooth background regions created' an error in the
pointwise data at the point of discontinuity.

(b) Multigroup averaging

(1) The unresolved background cross sections are not included.

(2) For materials with resonance parameters, there is a discrepancy
on the order of a few percent in the group spanning the discontinuity
cited in item (a.2) above.

(3) The Mo cross sections are too high in the unresolved resonance

range due to the omission of the abundance in the interference
term (only affects the total and elastic scattering cross sections).

(c) Inelastic scattering transfer matrix calculations

(1) There are small negative P matrix elements for Na (MT = 52,56),
55 235 o 239
DMn (MT = 54), J U (MT = 62,65), Pu (MT = 75).

(2) Inelastic matrix sums do not add precisely to the group averaged

cross section. Generally, the "column sums" are lower and the

threshold group has the largest discrepancy.

(d) Continuum scattering transfer matrix calculation

The Pj terms (where £ > 0) are missing for all nuclides in the
AMPX interface format.

It is emphasized that all of the above mentioned processing problems
have been resolved and were eliminated from the library when those nuclides
affected were reprocessed.
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7.0 Validation Program

A meeting was held at ORNL in August, 1975 where several CTR contractors
were invited to come and discuss procedures for validating the CTR Processed

Cross Section Library. The goals of such a program were discussed, some
milestones were suggested, and participation in various calculational
efforts was offered by the attendees.

7.1 Goals

The goals are primarily to test the validity of the output of the
neutron and gamma-ray processing codes and to determine the adequacy of
the various retrieval codes that support the library. No attempt was made
to separate processing approximations from nuclear data deficiencies in
the basic evaluated data from which the multigroup data are derived.

7.2 Milestones

Milestones were proposed at the time of the meeting. 9/1/75: re
trieval codes to be sent out; 9/26/75: library goes out; November ANS
meeting: check on progress; 1/1/76: calculations completed and first round
analysis done; 2/1/76: library reprocessed in final form (171 group);
3/1/76: calculations to be redone; 6/30/76: final report on validation
(RSIC report). Various problems have been encountered which have caused
the starting portion of the program to slip by several months. However,
during the delay to release the data to participants of the validation
effort, several data and programming difficulties have been discovered and
corrected. The fact that these have been fixed prior to release should
make the utilization that much easier for the participants.

The various calculational efforts which were tentatively offered by

various installations are listed in Table 3.

7.3. Results

Participants in the voluntary validation program obtained and utilized
the preliminary versions of the libraries as described in Appendices C and D.
Another meeting of the group was held at ORNL in July 1977 to summarize the
experience that had been gained.

Results of the validation program were very helpful in developing the
versions of the cross section library and associated retrieval and manipu
lation codes to be released for general distribution.

The AMPX formatted version of the library was,implemented at six
laboratories; Argonne National Laboratory, Battelle Northwest Laboratory,
Princeton Plasma Physics Laboratory, Oak Ridge National Laboratory, the
University of Wisconsin, and Westinghouse Fusion Power Systems. The CCCC
formatted version was implemented at Los Alamos Scientific Laboratory.
Calculations at Lawrence Livennore Laboratory of the CTR Standard Blanket
problem using Monte Carlo and a different library provided an independent
test of the data and codes in the CTR PMCSL.
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The validation effort helped debug some data sets and retrieval
codes in the preliminary versions of the libraries. In addition, some
participants also converted retrieval codes to UNIVAC (U. Wisconsin) and
CDC (Battelle Northwest Laboratory and Westinghouse Fusion Power System)
computers and made them available for general distribution through RSIC.
In addition, Los Alamos Scientific Laboratory supplied improved routines
for more efficient retrieval and manipulation of the CCCC formatted
data.

Some results of the calculations were presented at the June 1976
American Nuclear Society Meeting^ and at an RSIC Seminar on Multigroup
Cross Sections in March 1978.25

8.0 General Release of the CTR-PMCSL as VITAMIN-C

8.1' Cross Section Libraries

Initial results of the validation effort indicated satisfaction

with the basic form and content of the library and plans for general
release were implemented. The first release of the library for general
distribution was announced in the February, 1977 RSIC Newsletter. The
36 material library in AMPX format was designated VITAMIN-C (Versatile
Integrated Techniques for Utilizing AMPX and MINX Cross Sections in
Neutronics Calculations), and the package contained retrieval codes for
AMPX formatted data as described in Appendix B.

In December 1977, the second release was announced in the RSIC
Newsletter. An additional 25 materials were added to the original 36.
This version, designated DLC-41B/VITAMIN-C, did not include retrieval
codes. They were removed from each data library in AMPX format to ease
the updating mechanism when changes were required in a retrieval code.
Separate packages containing appropriate retrieval codes were planned
and distributed as indicated below.

In March 1978 the VITAMIN-C library was one of the libraries featured
in the Workshop portion of an RSIC Seminar-Workshop on Multigroup Methods.
The workshop demonstrated the utilization of the various retrieval codes
for deriving problem-dependent cross sections from the basic VITAMIN-C
library.

The third update, designated DLC-41C/VITAMIN-C, was announced in
the July 1979 RSIC Newsletter. An additional 5 materials were added,
and revisions were made to a number of the existing data sets.

The version of the library in CCCC format ('4C'), designated DLC-
53/VITAMIN-4C, was announced in the June 1978 RSIC Newsletter.
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8.2 Retrieval Codes

As indicated above, approximate retrieval codes which can be used to
manipulate cross section libraries in AMPX and CCCC formats have been
collected and packaged in RSIC.

Retrieval codes for AMPX formatted data for non-IBM hardware have

been contributed by members of the validation group and other RSIC users.
The RSIC package PSR-112A/MAME26 contains CDC and PSR-112B/MAME contains
UNIVAC versions, respectively, of the important retrieval codes. These
were announced in the January 1978 RSIC Newsletter.

Retrieval codes for IBM hardware which can handle both AMPX and CCCC

formatted data are found in PSR-117/MARS. That package was originally
announced in the April 1978 RSIC Newsletter and updated in May 1979.
The CCCC codes came originally from LASL and WARD and were converted
to IBM at ORNL. The AMPX codes come from the ORNL code system which is
packaged in RSIC as PSR-63/AMPX-II.

9.0 VITAMIN-C as an ANS Standard Library

The ANS 6.1.2 Working Group on Shielding Cross Sections has prepared
a proposed Standard on Neutron and Gamma-Ray Cross Sections for Nuclear
Radiation Protection Calculations^ which*is currently undergoing the
review and balloting procedure within the American Nuclear Society
ANS-6 Radiation Protection and Shielding Standards Subcommittee. The
Proposed Standard, which outlines procedures for the preparation of
multigroup libraries, recommends DLC-41/VITAMIN-C as an Averaged Data
Set which conforms to the Standard.
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Table 3. Calculational Efforts Offered by
Various Installations as Part of the CTR-PMCSL Validation Effort

OAK RIDGE NATIONAL LABORATORY

1. Standard Blanket

2. TFTR

(Compare with DLC-37)

3. Fe and C Ring Experiments

(Compare with AMPX results)
2

4. Japanese Experiment

3
5. U. Illinois Fe Sphere

(Compare with AMPX results)

WESTINGHOUSE FUSION POWER SYSTEM

1. Standard Blanket

2. TFTR Shielding

(Compare with own library)

UNIVERSITY OF WISCONSIN

1. Standard Blanket

2. TEPR-I (AND4

3. UWMAK-III

LAWRENCE LIVERMORE LABORATORY

1. Standard Blanket

2. Pulsed Spheres

3. Weale 8
(Compare with CLYDE, TART results)

ARGONNE NATIONAL LABORATORY

1. Standard Blanket

2. ANL-TEPR

(Compare with DLC-37)

PRINCETON PLASMA PHYSICS LABORATORY

1. Standard Blanket

2. PRD Blanket6
(Compare with DLC-28)

LOS ALAMOS SCIENTIFIC LABORATORY

1. Standard Blanket

2. RTPR Benchmark

3. Wyman Experiment

4. Possibly several others

BATTELLE NORTHWEST LABORATORY

1. Standard Blanket

2. Weale Experiment

3. German Experiment

4. Japanese Experiment
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APPENDIX A

Neutron and Gamma-Ray Energy Group Boundaries

for the CTR Processed Multigroup Cross Section Library

The 171-neutron and 36-gamma-ray energy group boundaries for the CTR
Processed Multigroup Cross Section Library are given in Tables Al and A2,
respectively. The relationship of the group structures of this library to
the group structures used in various other libraries is also indicated in
the tables.
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Table Al. CTR-PMCSL Neutron Energy Group Boundaries

and Their Relationship to Those Used for Other Libraries

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 10

11 11

12 12

13 13

14 14

15 15

16 16

17 17

18 18

19 19

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

r Energy (eVr) Lethargy 239n*** 126n***

17333E+08 -.55000E+00 7

16487E+08 -.50000E+00 9

15683E+08 -.45000F.+00 11

14918E+08 -.40000E+00 13 1

14550E>08 -.37500E+00 14

14191E+08 -.35000E+00 15

13840E+08 -.32500E+00 16

13499E+08 -.30000E 00 17

12840E+08 -.25000E+00 19

12214E+08 -.20000E+00 21 2

11618E+08 -.15000E+00 23

11052E+08 -.10000E+00 25

10513E+08 -.50000E-01 27

10000E+08 0. 29 3

95123E+07 .50000E-01 31

90484E+07 .10000E+00 33

86071E+07 .15000E+00 35

81873EK)7 .20000E+00 37 4

77880E+07 .25000E+.00 39

74082E+07 .30000E+00 41

70469E+07 .35000E+00 43

67032E+07 .40000E+00 45 5

65924E+07 .41667E+00 47

63763E+07 .45000E+00 49

60653E+07 .50000E+00 51 6

57695E+07 .55OOOE+0O 53

54881E+07 .60000E+00 54 7

52205E+07 .65000E+00 55

49659E+07 .70000E+00 56

47237E+07 .75000E+00 58

44933E+07 .80000E+00 60 8

40657E+07 .90000E+00 62

36788E+07 .10000E+01 64 9

33287E+07 .11000E+01 66

31664E+07 .11500E+01 68 10

30119E+07 .12000E+01 70 11

28650E+07 .12500E+01 71 12

27253E+07 .13000E+01 72 13

25924E+07 .13500E+01 73 14

24660E+07 .14000E+01 74 15

23852E+07 .14333E+01 76 16

23653E+07 .14417E+01 77 17

23457E+07 .14500E+01 78

23069E+07 .14667E+01 79 18
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Table Al (continued)

lOOn* 52n** Suggested Upper Energy (eV) Lethargy 239n*** 126n****

20 20 45 .22313E+07 .15000E+01 81 19

46 .21225E+07 .15500E+01 82 20

21 21 47 .20190E+07 .16000E+01 83 21

48 .19205E+07 .16500E+01 85 22

22 22 49 .18268E+07 .17000E+01 87 23

50 .17377E+07 .17500E+01 88 24

23 23 51 .16530E+07 .18000E+01 89 25

52 .15724E+07 •18500E+01 91 26

24 24 53 .14957E+07 .19000E+01 93 27

54 .14227E+07 .19500E+01 94 28

25 25 55 .13534E+07 .20000E+01 95 29

56 .12873E+07 .20500E+01 96 30

26 26 57 .12246E+07 .21000E+01 97 31

58 .11648E+07 .21500E+01 99 32

27 27 59 .11080E+07 .22000E+01 100 33

28 28 60 .10026E+07 .23000E+01 102 34

61 .96164E+06 .23417E+01 104 35

29 29 62 .90718E+06 .24000E+01 106 36

63 .86294E+06 .24500E+01 107 37

30 30 64 .82085E+06 .250O0E+01 108 38

65 .78082E+06 .25500E+01 109 39

31 31 66 .74274E+06 .26000E+01 110 40

67 .70651E+06 .26500E+01 111 41

32 32 68 .67206E+06 .27000E+01 112 42

69 .63928E+06 .27500E+01 113 43

33 33 70 .60810E+06 .28000E+01 114 44

71 .57844E+06 .28500E+01 115 45

34 34 72 .55023E+06 .29000E+01 116 46

73 .52340E+06 .29500E+01 118 47

35 35 74 .49787E+06 .30000E+01 120 48

36 36 75 .45049E+06 .31000E+01 122 49

37 76 .40762E+06 .32000E+01 124 50

77 .38774E+06 .32500E+01 125

38 78 .36883E+06 .33000E+01 126 51

39 79 .33373E+06 .34000E+01 128 52

40 37 80 .30197E+06 .35000E+01 131 53

81 .29850E+06 •35116E+01 54

82 .29720E+06 .35159E+01 55

83 .29452E+06 .35250E+01 132 56

84 .28725E+06 .35500E+01 133 57

41 85 .27324E+06 .36000E+01 135 58

42 86 .24724Ef06 .37000E+01 137 59

87 .23518E+06 .37500E+01 138

43 88 .22371E+06 .38000E+01 139 60

89 .21280E+06 .38500E+01 140 61

44 38 90 .20242E+06 .39000E+01 141 62

91 .19255E+06 .39500E+01 142 63

45 92 .18316E+06 .40000E+01 143 64

93 .17422E+06 .40500E+01 144 65
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Table Al (continued)

lOOn* 52n** Suggested Upper Energy (eV) Lethargy 23Sn*** 126n»***

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

39

40

41

42

43

44

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

.16573E+06

.15764E+06

.14996E+06

.14264E+06

.13569E+06

.12907E+06

.12277E+06

.11679E+06

.11109E+06

.98037E+05

.86517E+05

.82500E+05

.79500E+05

.72000E+05

.67379E+05

.56562E+05

.52475E+05

.46309E+05

.40868E+05

.34307E+05

.31828E+05

.28500E+05

.27000E+05

.26058E+05

.24788E+05

.24176E+05

.23579E+05

.21875E+05

.19305E+05

.15034E+05

.11709E+05

.91188E+04

.71017E+04

.55308E+04

.43074E+04

.37074E+04

.33546E+04

.30354E+04

.27465E+04

.26126E+04

.24852E+04

.22487E+04

.20347E+04

.15846E+04

.12341E+04

.96112E+03

.74852E+03

.58295E+03

00023

.41000E+01

.41500E+01

.42000E+01

•42500E+01

.43000E+01

.43500E+01

.44000E+01

.44500E+01

.45000E+01

.46250E+01

.47500E+01

.47975E+01

.48346E+01

.49337E+01

.50000E+01

.51750E+01

.52500E+01

.53750E+01

.55000E+01

.56750E+01

.57500E+01

.58604E+01

.59145E+01

.59500E+01

.60000E+01

.60250E+01

.60500E+01

.61250E+01

.62500E+01

.65000E+01

.67500E+01

.70000E+01

.72500E+01

.75000E+01

.77500E+01

.79000E+01

.80000E+01

.81000E+01

.82000E+01

.82500E+01

.83000E+01

.84000E+01

.85000E+01

.87500E+01

.90000E+01

.92500E+01

.95000E+01

.97500E+01

146

148

149

150

151

152

153

154

155

156

157

159

162

163

164

165

168

169

171

172

173

174

175

177

179

181

183

185

187

190

192

193

194

196

197

198

199

200

203

206

207

208

209

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111
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Table Al (continued)

lOOn* 52n** Suggested Upper Energy (eV) Lethargy 239n*** 126n****

72 142 .45400E+03 .10000E+02 210 112

73 143 .35358E+03 .10250E+02 211

74 144 .27536E+03 .10500E+02 212 113

75 145 .21445E+03 .10750E+02 213 114

76 46 146 .16702E+03 .11000E+02 214 115

77 147 .13007E+03 .11250E+02 215

78 148 .10130E+03 .11500E+02 216 116

79 149 .78893E+02 .11750E+02 217

80 47 150 .61442E+02 .12000E+02 218 117

81 151 .47851E+02 .12250E+02 219 118

82 152 .37267E+02 .12500E+02 220 119

83 153 .29023 5+0.2 .12750E+02 221

84 48 154 .22603E+02 .13000E+02 222 120

85 155 .17603E+02 .13250E+02 223

86 156 .13710E+02 .13500E+02 224

87 157 .10677E+02 .13750E+02 225 121

88 49 158 .83153E+01 .14000E+02 226

89 159 .64760E+01 •14250E+02 227

90 160 .50435E+01 .14500E+02 228 122

91 161 .39279E+01 .14750E+02 229

92 50 162 .30590E+01 .15000E+02 230

93 163 .23824E+01 .15250E+02 231 123

94 164 .18554E+01 .15500E+02 232

95 165 .14450E+01 .15750E+02 233

96 51 166 .11254E+01 .16000E+02 234 124

97 167 .87642E+00 .16250E+02 235

98 168 .68256E+00 .16500E+02 237

99 169 .53156Ii+00 .16750E+02 239

100 52 170

171

172

.41399E+00

.10000E-00

.10000E-04

.17000E+02 125

126

*100 GAM Group Structure of DLC-2 and DLC-37 (Refs. 9 and 10)
**52 Group Structure of Kriese DLC-28 (Ref. 11)
***239 Group CSEWG Standard of Weisbin and La Bauve (Ref. 12)

****126 Group of the DRRD LMFBR Neutron-Gamma Library (Ref. 8)
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Table A2. CTR-PMCSL Gamma-Ray Energy Group Boundaries
and Their Relationship to Those Used for Other Libraries

Group Number Energy (MeV)

1 14.0

2 12.0

3 10.0

4 8.0

5 7.5

6 7.0

7 6.5

8 6.0

9 5.5

10 5.0

11 4.5

12 4.0

13 3.5

14 3.0

15 2.5

16 2.0

17 1.66

18 1.50

19 1.33

20 1.0

21 0.80

22 0.70

23 0.60

24 0.512

25 0.510

26 0.45

27 0.40

28 0.30

29 0.20

30 0.15

31 0.10

32 0.075

33 0.060

34 0.045

35 0.030

36 0.020

0.010

2lY" Bartine* Straker"

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

19

20

21

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

*21 Group structure of DLC-28 and DLC-37 (Refs. 11 and 10).
**D. Bartine 21 group structure of DLC-31/(DPL-1/FEWG1) (Ref. 13).

***E. Straker suggested few group version of CSEWG standard .(Ref. 14)
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APPENDIX B

Codes Used for Retrieving and Manipulating the Data

in the CTR Processed Multigroup Cross Section Library
and for Running the Packaged Sample Problems.

B.l Retrieval and Manipulation Codes for the AMPX Interface Form

B.l.l AIM: AMPX Module for BCD-Binary Conversion

The primary use would be to translate the library from the BCD form
distributed by RSIC to the binary form used by the other AMPX modules.

B.l.2 COLGATE: AMPX Module to Copy Selected Portions of AMPX Master Inter
face

The primary use would be to prepare a subset of the Master by selecting
only the nuclides needed for a given problem.

B.l.3 BONAMI: AMPX Module to Perform Bondarenko Resonance Self-Shielding

The primary use would be to access the Bondarenko factor data in the
AMPX neutron master interface and perform self-shielding based on the

homogeneous option.

B.l.4 CHOX: AMPX Module for Cross Section Interface Manipulation.

CHOX is mainly intended to take a neutron interface, the gamma-ray pro
duction interface, and a gamma-ray interaction interface and prepare a
coupled neutron, gamma-ray interface.

B.l.5 MALOCS: AMPX Module to Collapse Neutron, Gamma-ray Interaction and
Coupled Neutron, Gamma-ray Interfaces

The primary use would be in collapsing the 171 neutron (171,36) coupled,
or 36 gamma-ray groups to a smaller number of groups prior to making actual
transport calculations.

B.1.6 NITAWL: AMPX Module for Resonance Self-Shielding and Working Library

Production

The only function intended for using NITAWL on the CTR library is to
convert from the master interface format to a working format for either the
XSDRNPM or ANISN radiation transport codes. The form of the data on the CTR
library does not allow the utilization of the resonance treatments in NITAWL.

B.l.7 XSDRNPM: AMPX Module with One-Dimensional S Capability for Spatial

Weighting

The primary use is to perform one-dimensional discrete ordinates calcu
lations, using as input a cross section library in AMPX Working Format
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produced by NITAWL. The code has many advantages such as ease of input

preparation, calculation of reaction rates, and efficient storage of data
which make it an attractive code for performing ID S calculations.

B.1.8 RADE: AMPX Module to Check AMPX Master Cross Section Libraries

The program can be used to check the neutron, gamma-ray production,
gamma-ray interaction or coupled interfaces at any stage of the data manipu
lation procedures.

B.l.9 DIAL: AMPX Module to Produce Selected Edits from AMPX Interfaces

This provides a very flexible capability to produce complete or selected
edits of data in as much detail as desired.

B.2 Retrieval and Manipulation Codes for CCC Interface Format

B.2.1 BINX: BCD Interpretation of Neutron Cross Sections

The BINX code is utilized to translate data libraries from BCD to

binary or vice versa. The translations are performed on the ISOTXS and
BRKOXS files of the CCCC interface system. A selective edit option is

available.

B.2.2 LINX: Library interpretation of Neutron Cross Sections

The LINX code is used to merge either two binary ISOTXS files or two
binary BRKOXS files into a combined new binary library.

B.2.3 CINX: Collapsed Interpretation of Neutron Cross Sections

CINX will collapse the cross sections on CCCC-III ISOTXS and BRKOXS
files to a subset group structure using fine-group fluxes specified by the
user. If the user's flux is the same as the flux used to generate the

original fine-group library, the collapse will be exact in the sense that
the resulting broad group cross sections will be the same as those obtained
by running MINX from scratch. The current version is limited to a maximum
of 240 groups and a maximum Legendre order of P . For output, the user can
choose either the CCCC-III ISOTXS and BRKOXS files or the 1DX format.

B.2.4 SPHINX: The object of the SPHINX code is to produce space and energy
collapsed neutron cross sections for a given reactor size and composition.
This is achieved by interpolation on a Bondarenko type cross section repre
sentation for temperature, size, and composition in the reactor. Self-
shielding factors are used to account for flux depression in the vicinity of
large resonances. For each energy group of each isotope, self-shielding
factors are given for fission, capture, total, and elastic scattering.
Cross section data in Bondarenko format is given as resonance self-shielding

factors from the Bondarenko interface and scattering matrices and infinite
dilution cross sections from the ISOTXS interface. The Bondarenko and

ISOTXS interface files are generated by the MINX code. SPHINX also has a

one-dimensional diffusion theory option which may be used to do an eigenvalue
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calculation and collapse cross sections.

.,.2.5 CHOXM: 'ihe function of CHOXM is to take the self-shielding factors
generated by SPHINX, an infinite dilution neutron AMPX interface produced by
MINX, and generate a self-shielded neutron AMPX interface for the specific
problem of interest which was described in the SPHINX calculation. CHOXM
.an also combine the neutron interface, a gamma interface, and a photon
production interface to produce a neutron-gamma coupled interface. The
NITAWL module can then be used to convert from AMPX interface format to the

ANISN format.

-.3 Other Programs Used in DCTR Library Sample Problems

'<.3.1 AXMIX, GIP: Programs for Cross Section Mixing and Library Arrangement
iRSIC Code Package PSR-75). The primary use here is to convert an ANISN

'. ^rmat library into group-independent form to reduce the core requirements
in a subsequent ANISN run.

i.3.2 ANISN: A One-Dimensional Discrete Ordinates Transport Code with
Anisotropic Scattering

This is one of the most widely used 1-D Sncodes and was used in one of
the sample cases that were provided for the CTR cross section library.

APPENDIX C

Contents of the AMPX Interface Form of the CTR-PMCSL

The initial version of the CTR-PMCSL is available to participants in
the validation effort.

Distribution of this initial version was delayed due to problems
encountered in obtaining working versions of various retrieval programs
and in processing some materials necessary to calculate several of the
models or experiments which were designated at the validation meeting.
In addition, we have tried to be sure that the sample problems accompanying
tlic ]ibrary and retrieval codes could be run in the same manner as

prospective users would run them. In so doing, several problems have
been encounterod and corrected. Hopefully, this experience will result
in making the user's task of implementing the PMCSL somewh.it easier.

The materials initially available in the CTR-PMCSL are listed in
Table CI.

During the validation phase, the designation PDS-41/CTR(A) wa3 used
to define the AMPX interface form of the data package. The contents of
PDS-^1 are summarized in Table C2.
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Table CI. Materials Available in the CTR-PMCSL

Nuclide Comments

H-l

H-2 No Gamma-Ray Production Data (See Footnote a)
Li-6

Li-7

Be-9

B-10

B-ll No Gamma-Ray Production Data (See Footnote a)

C-12

0-16

N-14

F No Gamma-Ray Production Data (See Footnote b)
Na-23

Mg

Al-27

Si

K

Ca No Neutron Data (See Footnote c)

V No Gamma-Ray Production Data (See Footnote b)

Cr

Mn-55

Fe

Ni

Cu No Gamma-Ray Production Data (See Footnote b)

Nb-93

Mo

Pb

U-234 No Gamma-Ray Production Data See Footnote a)
U-235

U-236 No Gamma-Ray Production Data (See Footnote a)
U-238

Pu-238 No Gamma-Ray Production Data (See Footnote a)

Pu-239

Pu-240

Pu-241 No Gamma-Ray Production Data (See Footnote a)
Pu-242 No Gamma-Ray Production Data (See Footnote a)
Am-241 No Gamma-Ray Production Data (See Footnote a)

^ Gamma-Ray Production Data Not Available on ENDF/B-IV.
b. Gamma-Ray Production Data Available on ENDF/B-IV, but not yet in

Data Package.
c. Neutron Data Processing Awaiting MINX Update.
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Table C2. Contents of PDS-41/CTR(A): The AMPX Interface

Version of the CTR-PMCSL

Library Elements

171 Neutron Group AMPX Interface for
35 Nuclides

171 Neutron,36 Gamma-Ray Group Production
AMPX Interface for 25 Nuclides

Records

227,818

13,899

36 Gamma-Ray Group AMPX Interface for 38 Nuclides 15,934

AMPX Modules for Retrieving and Manipulating

the Library

AIM (BCD to Binary Conversion) 2,057

COLGATE (Selective Retrieving) 964
BONAMI (Self-Shielding Factor

Interpolation) 1,971

NITAWL (Working Library Production) 5,113

CHOX (Neutron and Gamma-Ray Coupling) 1,525

RADE (Consistency Checking) 2,003

DIAL (Selective Editing) 1,131

MALOCS (Group Collapsing) 1,717
XSDRNPM (Transport Calculation) 6,953
ALOCAT (for XSDRNPM Standard

Blanket Run) 5

Other Codes for Use With the Library

GIP (ANISN Group Independent Tape

Creation)

AXMIX (ANISN Library Tape Creation)

LOC (Assembly Language for AXMIX)
IDATE (Assembly Language for AXMIX)

ANISN (Transport Calculation)

CDC Versions of AMPX Modules

NITAWL

XSDRNPM

JCL and Card Input for Sample Problems

Printed Output from Sample Problems

00030

1,672

2,564

7

16

4,026

4,094

6,720

723

24,294
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APPENDIX D

Contents of the CCCC-AMPX Interface Form of the CTR-PMCSL

Participants in the validation effort may also obtain the CCCC-AMPX
form of the CTR-PMCSL.

The CCCC-AMPX interface form of the data packages was designated
as PDS-42/CTR(4CA). At the time of the general release, the designations
will be changed to the DLC type. The contents of PDS-42 are summarized
in Table Dl. It should be noted that the SPHINX code may be used for
performing the interpolation on self-shielding factors and performing
diffusion theory calculations and group-collapsing. The version of SPHINX
included in this package does not perform a transport theory calculation.
SPHINX does produce a CCCC ISOTXS file as its output which could be used
as input to a transport code cross section processor which would convert
the ISOTXS file into a working library. However, this approach has not
been tested locally. In this package, the linking with a transport code
is accomplished in a slightly different manner by using problem-dependent
self-shielding factors from SPHINX. By combining these with the AMPX
interfaces and utilizing the CHOX-M and NITAWL programs, the user can obtain
self-shielded neutron or coupled neutron, gamma-ray cross sections which
can then be used in a transport theory calculation via ANISN.

At the present time a sample problem using the CCCC-AMPX form is being
prepared for distribution.
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Table Dl. Contents of PDS-42/CTR(4CA): The CCCC-AMPX

Interface Version of the CTR-PMCSL

Library Element

171 Neutron Group ISOTXS Interface for 35 Nuclides

(4 tapes)

171 Neutron Group BRKOXS Interface for 35 Nuclides

171 Neutron Group AMPX Interface for 35 Nuclides

171 Neutron 36 Gamma-Ray Group Production

AMPX Interface for 25 Nuclides

36 Gamma-Ray Group AMPX Interface for 38 Nuclides

CCCC Codes for Retrieving and Manipulating

the Library

BINX (BCD to Binary Conversion)

LINX (Library Merging)

CINX (Group Collapsing)

SPHINX (Self-Shielding Factor Interpolation)

DEFILE (Assembly Language for SPHINX)

Other Codes for Use with the Library

CHOX/M (Coupling SPHINX with AMPX Interfaces)

NITAWL (From RSIC Package PSR-63)*

AXMIX (ANISN Library Tape Creation)
LOC (Assembly Language for AXMIX)

IDATE (Assembly Language for AXMIX)

GIP (ANISN Group Independent Tape Creation)

ANISN (Transport Calculation)

CDC Versions of AMPX Modules

NITAWL

XSDRNPM

JCL and Card Input for Sample Problem

Printed Output from Sample Problem

Records

244,000

243,600

243,600

53,193

81,808

227,818

13,899

15,623

731

548

1,418

15,934

156

599

5,159

2,564

7

16

1,672

4,026

4,094

6,720

(Not ready)

(Not ready)

*This version of NITAWL uses a slightly different method of normalization
between transfer matrices and smooth cross sections.
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INTRODUCTION

The RSIC Workshop on Multigroup Cross-Section Handling

Codes is being held to acquaint the user community with the
flexibility offered by a new class of data libraries now available
from RSIC . Data libraries in AMPX Master Library and CCCC
Interface formats allow the user to perform self-shielding and
group collapsing to form a problem dependent library for his
own use.

This flexibility has a price. The user must deal with
large libraries requiring several tapes and must run several
handling codes in order to derive a library for a particular
type of problem.

In order to help the user develop a working knowledge of
such a library, some sample problems will be demonstrated. The
demonstration will take the form of a statement of the problem,
a discussion of one or more methods of solution, and a description
of the input data required for and the output resulting from
the execution of the sample problem.

The sample problems are designed to be executed using
codes from either the PSR-63/AMPX-II package or from the PSR-
117/MARS package. The latter contains only the AMPX modules
which manipulate multigroup data in AMPX master library format.
In addition to the AMPX modules, PSR-117 also contains codes
for manipulating data in CCCC interface format.

-1-
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Contents of the DLC-41B/VITAMIN-C Package

The DLC-41B/VITAMIN-C 171-neutron, 36-gamma-ray group cross-section
library in AMPX master library format requires 4 tapes for transmittal.
Tape contents are as follows:

Tape

1

2

3

Contents No. Records

171n BCD AMPX Master (36 Materials) 243,346
171n BCD AMPX Master (25 Materials) 113,253
171n, 36g BCD AMPX LAPHNGAS Library 24,616
36g BCD AMPX SMUG Library 16,523
JCL, Input, and Output for Sample
Problems 23,955

Materials Available in DLC-41B

Neutron y-Prod. Neutron y-Prod. Neutron Y-Prod.

H-l K Eu-153

H-2 No Ca Ta-181

H-3 No Ti W-182

He-3 No V W-183

He-4 No Cr W-184

Li-6 Mn-55 W-186

Li-7 Fe Pb

Be-9 Co-59 Th-232 No

B-10 Ni U-233 No

B-ll No Cu U-234 No

C-12 Zr U-235

N-14 Zirc-2 No U-236 No

0-16 Nb-93 U-238

F Mo Np-237 No

Na-23 Ag-107 No Pu-238 No

Mg Ag-109 No Pu-239

Al-27 Cd No Pu-240

Si Sn Pu-241 No

P-31 Ba Pu-242 No

S-32 Eu-151 Am-241 No

CI

-2-
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M ] - Coupled AMPX Master

MN^ - AMPX Master v/ith Neutrons Only

fa \ - AMPX Master with Gamma-Production Only
' (LAPHNGAS)

ftS) - AMPX Master with Gammas Only
(SMUG)

W ) - AMPX Working Library

f\ - CCCC ISOTXS File

B^) - CCCC BRKOXS File

ANISN Library

Group Independent Library

©-
©-

Fig. 1. Shorthand Notation Used to Identify Various
Cross-Section Libraries.

-3-
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Description of the DLC-41 Sample Problems

ZPR-6/7 Infinite Medium

This calculation involves one of the fast reactor data testing benchmarks
of the Cross-Section Evaluation Working Group (CSEWG) involving a model of
ZPR-6 Assembly 7 - A plutonium oxide fueled fast critical assembly. The
problem demonstrates the production of self-shielded cross sections appropriate
to the core composition of ZPR-6/7 and the subsequent use of the cross
sections in a discrete ordinates transport code (using the infinite homogeneous
medium option). The calculation starts with a BCD to binary conversion of
the 171n library using AIM. Then the 12 nuclides comprising the core
composition are selected using AJAX. These are processed by BONAMI to
perform interpolation on Bondarenko factors using the homogeneous medium
option for the core composition of ZPR-6/7. This results in an AMPX Master
Interface with self-shielded cross sections. The NITAWL module is used to

convert this into an AMPX working library and an ANISN binary library. The
AMPX working library is used in XSDRNPM to perform a k-calculation for ZPR-
6/7 using the infinite homogeneous medium option. The same calculation is
repeated with ANISN after first processing the ANISN binary tape into
group-independent form using GIP.

CTR Standard Blanket Model

This calculation is for a one dimensional, multigroup, cylindrical
model of a fusion reactor blanket. This'model has been used as a reference

calculational benchmark in the fusion neutronics community . The first
steps in the problem involve AIM runs to convert the 171n AMPX interface,
the (171n,36g) LAPHNGAS library, and the 36g SMUG library from BCD to
binary form. The CHOX module is used to select the 4 materials used in
the model and combine the data on three AMPX interfaces mentioned above

into a single "coupled" AMPX Master Library Interface. The MALOCS code is
used to collapse the (171n,36g) AMPX Master to a (100n,21g) AMPX master.
NITAWL is then used to make an AMPX working library and an ANISN binary
tape. Two additional reaction cross sections are pulled from the (100n,21g)
AMPX master by NITAWL and are carried on both the working library and the
ANISN library for subsequent calculation of reaction rates (in this case,
tritium production) using fluxes computed in discrete ordinates codes. The
one-dimensional, fixed source calculation is performed using both XSDRNPM
and GIP-ANISN.

Configuration of the CTR Standard Blanket

150 200 200.5 203.5 204

94% Li

6% Nb

7

Distances

in cm
94% Li

Origin ^- Plasma Vacuum Nb 6% Nb Nb

Zone 1 2 3 4 5

-4-
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264 294 300

94% Li

C 6% Nb
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THE ZPR-6/7 SAMPLE PROBLEM FOR DLM1/VITAMIN-C
DEMONSTRATES THE USE OF AMPX MODULES TO OBTAIN
SELF-SHIELDED CROSS SECTIONS USING BONDARENKO FACTORS.

ANISN

_G_LP_ A

AIM

AJAX

fft

BONAMI

/fl\
(IMN )-• RADE

NITAWL ~*"(WM )—•" XSDRNPM
w

Fig. 2. Overall Calculational Scheme for the

ZPR-6/7 Problem.
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THE DLC-41 ZPR-6/7 SAMPLE PROBLEM IS DIVIDED INTO
TWO JOBS. AN ALTERNATE PATH IS ALSO DEMONSTRATED.

JOBKIJElSAr P)

J0B3CIJB2ASAM)

ANISN

—r

GIP KDi

N

T
MIL

J0B2UJB2SAMP)-T-— ^KS,i„s,^i

A J AX

±
BONAMI

M RAPE

iL

NTTAWI. W XSDRNPM

Fig. 3. Jobs Used, to Solve the ZPR-6/7 Problem.

6-
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THE CTR STANDARD BLANKET SAMPLE PROBLEM FOR
DLM1/VITAMIN-C DEMONSTRATES THE USE OF AMPX

MODULES TO PRODUCE A COUPLED CROSS-SECTION

LIBRARY FOR TRANSPORT CALCULATIONS.

( ^gW| AIM )-»( %

AIM

00042

MALOCS i—*4 M

/-~~\
I

T

( aV- NITAWL

1 1
GIP ( w )

XSDRNPM

ANISN

Fig. 4. Overall Calculational Scheme for CTR Standard
Blanket Problem.

-7-



THE DLC-41 STANDARD BLANKET SAMPLE PROBLEM IS

DIVIDED INTO THREE JOBS WITH AN EXTRA JOB

INCLUDED TO DEMONSTRATE AN ALTERNATE PATH.

J0BKIJB3SAMP) J0B2UJB4SAMP)

RADE

HV- MALOCS

i j.

f"
r=r===::=z-==r=i==±

DIAL

J0B4(IJB5ASAM)

A

GIP

G

L
ANISN

Fig. 5. Jobs Used to Solve the CTR Standard
Blanket Problem.
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Table 1. Running Times, Region and 1/0 Requirements for Solving
the ZPR-6/7 Sample Problems in DLC-41/VITAMIN-C.

ZPR-6/7

JOB 1

JOB 2

JOB 3

Name

IJB1SAMP

IJB2SAMP

IJB2ASAM

TOTAL

MAX.

REGION 10*

270K 24

430K 52

272K 15

TIME

16.53m

5.41m

1.73m

Code

INDIVIDUAL

REGION

AIM

AJAX

BONAMI

RADE

NITAWL

XSDRNPM

GIP

ANISN

270K

270K

400K

270K

430K

400K

268K

272K

10*

24

7

11

5

17

12

10

5

TIME

16.53m

8s

1.45m

43s

1.2m

1.9m

29s

1.25m

Table 2. Running Times, Region, and 1/0 Requirements for Solving the
CTR Standard Blanket Sample Problem in DLC-41/VITAMIN-C.

CTR STD.

BLANKET

JOB 1

Name

IJB3SAMP

TOTAL

MAX.

REGION 1/0* TIME

270K 20 3.42m

JOB 2 IJB4SAMP 310K 11 1.01m

JOB 3 IJB5SAMP 420K 18 3.94m

JOB 4 IJB5ASAM 308K 16 4.23m

*In Thousands

O0014
-9-

INDIVIDUAL

Code REGION 1/0* TIME

AIM 270K 5 1.76m

AIM 270K 3 1.23m

CHOX 270K 12 25s

RADE 300K 5 28s

DIAL 268K 2 10s

MALOCS 310K 4 23s

NITAWL 410K 7 54s

XSDRNPM 420K 11 3.03m

GIP 236K 7 26s

ANISN 308K 9 3.80m
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APPENDIX A

JCL, Input Data, and Output from the ZPR-6/7 Sample Problem in
DLC-41/VITAMIN-C.

Contents Page

Input for JOB 1 (AIM) 12
Output from JOB 1 (AIM) 13

Input for JOB 2 (AJAX, BONAMI) 14
(RADE, NITAWL) 15
(XSDRNPM) 16

Output from JOB 2 (AJAX) 17
(BONAMI) 18
(RADE) 27

(NITAWL) 32
(XSDRNPM) 35

Input for JOB 3(GIP, ANISN) 41
Output from JOB 3 (GIP) 42

(ANISN) 44
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DLC-41: JCL and Input Data for JOBl of the ZPR-6/7 Sample Problem

, //IJB1SAMP JCB f 1S334) ,. • J B WHIGHI 6C25« AIM (mNVFRT 171n AMPX I IRRARV (Rfll-Tn-Rl MADV t' //*CLASS CPU9W0N,10=26,REGI0N=270K,3PECIAL=TAPE H1M ^"NVtKI 1/J.N HIirA LIBRARY IBUJ TO BINARY;
//AIM" EXEC FCffTHCLG, REGION.GO=i/0K,LlU=F()M-«,
//FORT-SYSIN DD UNII=TAPE9,CISF=(OLD,PASS) , 1 AIM SOURCF PROGRAM, // VOL=SER=RR0001.LAHEL=j3;NL), ma HIM OUUKLt ^uo,wv'

' // DCB=(RKCFM=FB,LRECL=80,BLKSIZE=3200) ->
//LKED. SLASH DD UNll=3330,V0L=SE6=NE3330.DSN=RHR.AMPX. SLASH.R8H77/) .„n., _ . n n,
// DISP=SHR, ICE= (RECFM =FB,LfiECL =eO,BLKSlZE=3200) V- AMPX SUBROUTINE LIBRARY OBJECT DECKS

/ //LKED.SLFIH DD UNIT=J330 , VOl=SER=NE3330, DSN-RWB . AMPX. SLFTN. R8U77 , J
1 // DISP=SHR,ICB=(RECFM=FE,LBECL=80,B1KS1ZE=3200) J

//LKED.SYSIN DD * "^
.—> INCLUDE SLASH

I 'ZZ. INCLUDE SLF1N
1 O //GO.FT06F001 DD SYSCUT= A, DCE= (R ECFM= FBA,LRECL= 133, BLKSIZ E=3«»58)

,,-s //GO.FT17F001 DD UNIT=SYSDA ,SPACE=(TRK. (900,50))
W //GO.FT72F001 CD UNI1 =TAPE9 ,DISP=(KKH, fASS) , A

( £* // V0L=SER=X1<»28, / ,_,, „ .„_.. ,
< *"? // LABEL=(1,NL|, ^ 17lN BINARY AMPX LIBRARY

*\i // DCB=JKECF*=V6s.IBECL=X,BIKSIZE=3520) J
//GO.FT73F001 CD UNIt =TAPE9,DISP= (CLD,KEEP) , S

r // V0L=SER=Ai1576,LAEEL=M,£L) , ( ,_, ___ .,,_., ,
( // dsn=x.ijbce9<m.libi7ih.LicMb.tapei, > 171n BCD AMPX Library

// DCB=(HECFM=EB.LBECL=80,BLKSIZE=320()f J " '
//GO.FT05F00 1 DD *

, 0$$ 72 73 1$$ 1 2$$ 0 -1 1 E T
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DLC-41: Output From JOBl of the ZPR-6/7 Sample Problem

0$ ARRAY
1$ AHUAY
2$ ARRAY
01

IIIIIIIIIIII
IIIIIIIIIIII

II
II
II
II
II
II
II
II

IIIIIIIIIIII
IIIIIIIIIIII

U3

0000000
000000000

00 00
00 00
00 0 0
00 00
00 0 0
00 00
00 00
00 00
000000000
0000000

2 ENTRIES READ
1 ENTRIES BEAD
4 ENTRIES READ

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
A A AA

JJ
JJ
JJ
JJ
JJ
JJ
JJ
JJ
JJ

JJ JJ
JJJJJJJJJJJJJ
JJJJJJJJJJJ

99999999999
9999999999999
99 99
99 99
99 99
9999999999999
999999999999

99
99
99

99S9999S99999
999999999999

BBEBBBBBUBBB
BBBBBBBBUBBBB
BB BB
BB BB
BB DD
BBGBBBEBUBBB
BBEBBBBBUBBB
DB BO
BB EB
BB BB
BBBBBBBBBBBBB
BEEBEBEBEBB

//
//

//

//
//

//

//
//

//

22222222222
2222222222222
22 22

22
22

22
22

22
22

22

2222222222222
2222222222222

COMMENCE ECC-TC-BINAFY CONVERSION EOR

THE BCD-TO-BINAHY CCNVERSION IS COMPLETED

AIM (convert 171n AMPX Library BCD-to-Binary)

IIIIIIIIIIII
I11III1IIIII

II
II
II
II
II
11
II
II

IIIIIIIIIIII
IIIIIIIIIIII

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

22222222222
2222 222222222
22 22

22
22

22
22

22
22

21
2222222222222
2222222222222

0000000
000000000

00 00
00 00
00 00
00 00
00 00
00 00
00 00

00 00

000000000
0000000

FM
MMM
MMMM
MM MM

MM
MMM

MMMM
MM MM

I'M
MM
FM
MM
FM
MM
MM
MM

MM MM
MMM

M

MM
MM
MM
MM
MM
MM
HM
MM

SSSSSSSS3SS
SSSSSSSSSSSSS
S3 S5
SS
SS
SS3SS5SSSSSS
SSSSSSSSSSSS

SS
SS

SS SS
SSSSSSSSSSSSS
SSSSSSSSSSS

99999999999
S999999999999
99 99
99 9 9
99 99
9999999999999
999999999999

99
99
99

9999999999999
999999999999

08(183808088
£888888888888
88 88
88 88
88 88

88888800888
83888888800

88 88
88 - 88
88 88

6880880888880
8880HM888H0

13

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

//
//

//
//

//
//

//
//

MM

MMM
HMMM

MM MM

MM
MMM
MMMM

MM MM
MM
MM
MM
MM

MM
MM
MM
MM

MM MM
MUM
M

MM
KM
HM
MM

MM
MM
MM
HM

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

3333 33333 33
3333333331333
33 33

33
33

133
3 33

31
33

3 3 3 3
33333333 33 133
33333333331

pppppppppppi

ppppppppppppp
VV PP
rr pp
pp pp
ppppppppppppp
fPPPPPPPPPPP

pp
pp
FP
pp
pp

777777 7777 777
777777777777
77 77

77
77

77
77

77
77

77
77
77

555555 5555555
555555 5555555
55
55
55
555555 555555
555555 5555 555

55
55

55 5 5
555555 5555555

55555 5555 55



(

DLC-41: JCL and Input Data for J0B2 of the ZPR-6/7 Sample Problem (1 of 3)
//IJB2SAMP JCU Mb3J<l),»J B WRIGHT b025« .... „_,_„., ,„ ...,>.. trit-~ rnn
//♦CLASS CPU91=68H.IC=52.REGION=l|30K,SPECIAL=rAPE AJAX (SELECT 12 NUCLIDES FOR
//AJAX EXEC EORTHCLG,REGlCN.GO =l4COK,LlB=FOHT "J"A ,......'"„"
//sisprint oc dummy _. ZPR-6/7 CALCULAT ON)
//FORT.SYSIN DC UN IT=TAPE9, DISP= (OLD, PASS) , JL fl IAY CniiDrc PonrDlM// VOL=SER =RE0001.LAEEL=jl*,NL) , P AJAX bOURCE PROGRAM
// DCB=IRECFM=JB,LRECL=80,BlKSIZE=320O) ^J
//LKED.SLASH DD UNIT =3 330,VOL=SER=NEJ330,DSN =RWR.AMPX. SLASH. R8U7 7.
// DISP=SIIR,ECE=(BECFM=FE,LRBCL=BO,BlKSlZE=3200t
//LKED.SLFTN DD UN IT=3330, VOL =SER=(lF

//LKED.SLASH DD ONIT =3 330,VOL=SER=NE3330,DSN =RWR.AMPX. SLASH. R8U7 7,
.. _. "" ,BIKS1ZE=32001

<E3330,DSN=RWR.ANPX. SLFTN.R8U77,
// DISP=SHR, DCt=(RECIM=FB,LRECI=60,BLKSIZE=3200)
//LKED-SYSIN DD *

INCLUDE SLASH
INCLUDE SLFTN

//GO. FT06F0O1 DD SYSOUT=A,DCB= (RECFM=FUA,LRECL=133,BLKSIZE=3«58)
//GO.PT15F00 1 DD UNIT=SYSCA,SPACE=(1693,(200,20))
//GO.F116F001 DD UNIT=SYSDA,SPACE=(1693,(U0,20) f
//GO. FT18F001 DD UNI1=SYSDA,SPACE=JTRK, (900,50) ) ,
// DCB= <RECFM=VBS. LRECL =X,BLKSIZ E=3520,BUPL = <40DO)
//GO.FI19F001 DD UNI'I=SYSDA,SPACE=(1693, (U0,20) )

^a"!^?^^.0"1-""9?""-^10^^' 1171m AMPX Library
// LABEL=(1,liL) , J
// DCB=fR£CFN=VBSrLRECL=XfDLKSIZE=3520) -/
//GO.FT78FC01 DD UNI1=SYSCA, -»
// DCB={RECFF=VBS/,LRECL=X,BlKSIZE=3520,DUFL=l»000) , \ 171N AMDV I IBRARY (12 MATS.)// SPACE=I3520, (2000,50)f ,DSN=6SAJAX1;dISP=(NEW,PASS) V I/IN HIirA LIBKAKT Vli mis./
//GO.FT05F001 DD * )
6{$ 78 72 1$$ 1 T -^
2$$ 72 12 1

3$$ 126U 1265 1266 1261 9262 1287 1156 1276 1192 1191 1190 1197
T

P
9? BONAMI (Performs self-shielding for nuclides in

ZPR-6/7 Homogeneous Model)
"*"* //BONAMI EXEC FORTHCIG,H EGION. G0=M00K, LIB= FORT

/ CO //SYSPRINT DC CUMMY
( //FORT.SYSIN DD UNIT=TAPE9,DISP=(OLD,PASS) , '*) nnuAM I Cr.,.Drr PROGRAM// VOL=SEH=RR0001,LAEEL= (7,NL), V- BUNHrll SOURCE rROGRAM

// DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200) —'
//IKED QT <• <"M nrt iiiirn-mn u nt —<* l- u—urllin nc u— dju k m d v ci a cm dqiiII

' // a'
//LK
//

< INCLUDE SLASH
INCLUDE SLFTN1NCLUUC il-tlN

//GO. FT06F001 DD SY SCUT= A. DCE= (RECFM=FBA, LUECL=133, BLKSIZ E=3<45 8)

^gdc"Irecfm=vbs"^1ecl=x.blksize=352o,bufl=«ooo,. > 171n AMPX Library (12 mats.) from AJAX
// SPACK=J3520,(2000,50)»,CSN=6GAJAX1,D1SP= (OLD,DELETE) }
//GO. FT0 1FO0 1 DD UNIT=SYSDA. ^
// DCB=(RECFM= VBS, IRECL=X,B1KSIZ E= 3520, BU FL=M000) , -| ,-,, AMnv ,,„_._„ /-_. r -uicincni// SPACE=(3520, (2000,50)ffDSN =fi6BONAM,DISP=(NEW, PASS) }- 17lN AMPX LIBRARY (SELF-SHIELDED)
//GO.FT18F001 DD UNIT=SYSDA . SPACE=(TRK. (900.50)) . J//GO.
// DC
//GO._ _
// DCB=
//go.riot .
6$$ 78 0 IB 1
1|| 0 1 12 1 1 0 T
3S!$12126<4 1265 1266 1261 9262 1267 1156 1276 1192 1191 1190 1197 COMPOSITIONS ASSUMED FOR ZPR-6/7 MODEL
VUi-26l2il9-^V'2lA-V.u-l'26'5 5-777"J 2'3r>7"'' q-2you-3 U39i-2 (Note: Only 12 Nuclides used)

6$i 1 7** 88-16 8** 300.
10$$ 1264 12£5 1266 1261 9262 1287 1156 1276 1192 1191 1190 1197
111$ 0 T
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DLC-41: JCL and Input Data for job2 of the ZPR-6/7 Sample Problem (2 0F 3)
^SYSPRlilf /t"™LG.REGI0N.GO=270K.LIB=FOHT RADE (j^ THE mN mn SELF_SH,ELI)ED LIBRARY)
//FORT.SYSIN DD UNIT=TAPE9.EISE= (OlD,PASS) ,
// VOL=SER=RR0001,LAEEL ** "• -

// DISP=SHR,ICE=(HECFM=FB,LRECL=8O,BLKSIZE=320O)
//LKED.SLFTN DD UN IT=3 33 0 , VOI=SER= NE33 30. DSN=RW!t .AMPX. SI.FTN. Rfl'»77 .
// DISP=SHR,CCb= (RECFM=PE,LHECL=80,BIKSI7.E=3200)

.//LKED.SYS IN DD * '
INCLUDE SLASH
INCLUDE SLF1N

//GO. FT06F00 1 DD SYSOUT=A,DCE= (HECFB=FnA,LHECL=133,BLKSIZE=3«58)
//GO.FT18F001 DD UNIT=SYSDA,SPAC E=(TRK, (900,50) ) ,
// DCB=JHECFl^VDS,LRECL=X.BLKSIZE=3520,BUFL=UOOO)
//GO.FT19F001 DD UNIT=SYSDA, SPACE=(TRK,(900,50)1 '
// bCB=IRECFfl=VBS,lflECL=X,BlKSIZE=3520,BUFL'llOOOj
//GO. FT01F001 CD UNI1=SYSDA,
// DCB=(HECFK=VBS,lHECL=X,BLKSIZE=352O,BUFL=U0O0), "\ 171.. «Mnv I .„„.„,, /„,.,,. .,111.lr,rn\ .,-„_,. DflMAMI
// SPACE=J3520. (200C,50)f,DSN=ECBONAH,DISP=(OLD,PASS) J- 171N AMPX LIBRARY (SELF-SHIELDED) FROM BONAMI
//GO.FT05F001 DD * r n niv
i$$ i e 2*$ A2 io e i < Checking tolepancf 0,0.1 a

ORT.SYS1N DD UNIT =TAPE9.EISE= (OlD,PASS) , T „.__ „
VOL=SER=RR0001,LAEEL= M7.NL), {- RADE SOURCE PROGRAM
DCB=IRECFM=FBrLRECL=8O,BLKSlZE=32C0) ->
KED.SLASH DD UNIT=333 0,V0L=SER=NE3330,D3N =RWR.AMPX. SLASH.ROU77,

'/Ail^iH^t [»«SYHclG'PARn-LKED=,"T'ov",'REfiION-uo=1,J0K'I-ID--roRT NITAWL (produce an AMPX Working Library and an
^rVSi!=iiiiSH88o^N£Jil^5^^gr7 <°lD-^s> • > MTAWL Source Program ANISN Binary Library)
// DCB=(RECFM=FB,LrECL=80,BLKSIZE=3200) -J
//LKED. SLASH DD UNIT=33J0 , VOL=SEB= NEJ 130, DSN=Hil R. AMPX. SL A SN.R0U77 ,
// DISP=SHR,CCE=(RECFM=FB,LRECL=80.BLKSIZE=3200)
//LKED.SLFTN DD UNIT=3330,V01=SEB=NE3330,D3N=RWH.AMPX. SLFTN. R8177,
// DISP=SHR,ICE=(RECFM=FE,LBECL=80,BIKSIZE=3200)

-» //LKED.SYSIN DD *
—' ENTRY MAIN
•"* INCLUDE SLASH
•—' INCLUDE SLF1N
O OVERLAY ONE
rZ INSERT FIDA3,FFHEAD,ISRCH,FHIPR,LETTER,MESAGE NITAWL OVERLAY CARDS
wl OVERLAY ONE ™ 'tnL ' ^ ""
r*5 INSERT R£CTRY,COPY,JGET
w OVERLAY ONE

INSERT TAPERD.XTITIE.WOT
OVERLAY TWO

INSERT ANIS,SNST,A1DX,CST,FFPUN,BLTFX, HHTP
OVERLAY TWO

INSERT MSTPRD
OVERLAY THREE

INSERT B EH T.BART, SUNS, PICK NT, FOLC,IOI«, SI) MX
OVERLAY TEREE

INSERT MIXK.JLL1,CMPS,MWLIST,PRT 1D,CRRCT,TEHP1D,RNOKM
OVERLAY THREE

INSERT RSNANC
OVERLAY FCUR

INSERT GP1D,RESOI,NEWSLB,NEWCYI,SAMPS,SENPS,SOMPS,VOGAN,TRAP7.
OVERLAY FOUR

INSEHT UNHES,GIN1,FJ,CLAG,INTER,SIMPS .#G^Jt01fS01 Dl ^NfC&T=i&DCB=(«ECFfi=FBA,LHECL=133,DLKSIZK=3a58) ) 171|| AMpX L,BRARY FRQM BONAMI
// DCB= (RECFE=VBS.LBECL=X,b£kSIZE=3520,BUFL=«000) , J
// SPACE^ J3520, (2000,50) J, DSN=t>eU0NAi1 . DISP= (OLD,l>ELKTE) -'
//GO.FT03F001 DD UN IT=TAPE9 , DISP= (NEW, PASS) , ~v
// VOL=SEH=X15608, |
// LABEL=II.NL), >
// DC0=IRECFM=VBS,IRECL=X,BLKSIZE=3520) J
//GO. FT04F001 DD UN1T=SYSDA. *S .-,, ...r>„ ..
// DCB=(RECEM=VBS.LRECL=XfBLKSIZE=3520,BUFL='*000), V" 171N AMPX WORKING LIBRARY
// SPACE= (3520, (2000, 50)). DS N=t6NIT Ail, DISP= (NEW, PASS) J
//GO. FT09F001 CD UN n =SY5DA ,SPACE= (3520, (900, 100) ) ,
// OCU=(RECFB=VDS,LRECL=X,BLKSIZE=J520,tWFL='»0O0J
//GO.FT18F001 CD ONIT =SYSDA.SPACE= ITRK, (900,501 1 ,
// DCB= (RECFH=VBS, LRECL=X,BLKSIZ E=3520 ,[lUFL=U0Ot))
//GO.FT19F001 DD UN1T =SYSDA,SFACE= (TBK, (900,50) ) ,
// DCB= (R ECF M= V BS, LR ECL= X, ULKS17, E=35 20, BUFL= 1000)
//GO.FT05F00 1 DD *
0$$ 1 A9 3 E 1$$ A2 12 A5 2 All -1 E T 1 C

2$$ 1264 126.5 1266.1261 9262 1287 1156 1270 1192 1191 1190 1197 , 1D
T



DLC-41: JCL and Input Data for J0B2 of the ZPR-6/7 Sample Problem (3 of 3)

//XSDRN EXEC FORTHCLG.PARH.LKEC=.LET.OVLY•.REGION.GO^UOOK,L13=FORT XSDRNPM (ZPR-6/7 INFINITE HOMOGENEOUS
//SYSPRINT DC CUMMY _ MEDIUM CALCULATION)
//FOHT.SYSIN DD UNIT=TAPE9. DISE= (OLD, PASS) , {_ vcnDMDM Cn..n~- n^^,,,
// VOL=SEB=RR0001,LABEL= (ifi.NL), T XSDRNPM SOURCE PROGRAM

r // DCB= IRECFM=FBrLRECL =80,DLKSIZE=3200) J
//LKED.SLASH DD UNIT=3330 ,VCl=SER=NEl330.DSN =RWR.AHPX. SLASH. R8477,
// DISP=SHE,ICE=(RECEM=FB,LRECI=e0,BlKSIZE=3200)
//LKED.SLFTN DD UNIT=3330,VOL=SER =NE3330. DSN =BWH.AMPX. SLFTN.R8477,

, // DISP=SHR,CCE=(RECEM=FB,LEECI=80,BLKS1ZE=3200)
' //LKED.SYSUI DC *

ENTRY MAIN
INCLUDE SLASH vrnnunu r> r

, INCLUDE SLFTN XSDRNPM Overlay Cards
. OVERLAY CNE

INSERT EESAGE,FI1LPR, LETTER
OVERLAY CUE

INSERT MIX,CMPS,JIL1,MIXEI!, KCHI
J OVERLAY CNE

INSERT FLSNT,STCRXS,PNCNST,TAPE,FIDAS,FFREAD
INSERT COg,ROOTS, EINCCQBACWT

, OVERLAY CNE
< INSERT XSCRNG

OVERLAY TWO
INSERT Oi20MF,FIXSRC,REPlCE,EISSRC,CONVRG

, . OVERLAY TWO
INSERT SCATSC,SCALFC,UPSCAL

OVERLAY 111 REE
INSERT SNPL

, OVERLAY 1I1REE
INSERT IT

•""*) OVERLAY THREE
"ZZ. " INSERT CELL

. O OVERLAY CNE
,.*>, INSERT OUTPUT,EEPUN-ELTFX,SPOUT,INVERT
•—> INSERT ANIS.A1CX.SNST
~ft INSERT 1HFACE,C0LAPS,HOLLER,TR1D,TRSC1

OVERLAY CNE
INSERT FEWG.WATI,WAIT,RECRD2,WTID,CFLUX,PHIDlV
INSEKT IBT1D,CUENTS,TRNPRT,FISCAP

OVERLAY CNE

ktf^k

INSERT ET,SUMARY,SUMFEW
OVERLAY ONE

INSERT EDIT,ACTY,RRATE
//GO.FT06F00 1 DD SYSOUT =A,DCB= (RECFM=FBA,LRECL=133,BLKS1ZE=3458)
//GO.FT04F001 DD UNIT=SYSDA,
// I)CB= (RECFF=VBS.lRECL=X.BLKSIZE=3520,nUFL=4000) , X 171M AMDY Wnni/iMr I iddjdv prom MITAWI// SPA0e=(352O,(2000,50)f.DSN=6ENITAW.DlSP=(?LD.DELETE) J I/IN """A WORKING LIBRARY FROM ,11IMWL
//GO.FT08F001 DD UNIT=SYSEA ,SPACE= (3520, (900,20))
// DCB= (RECrr=VBS.LRECL=X.BLKSIZE=3520.B(lFL=4000
//GO.ETO9F00 1 DD UNII=SYSDA,SPACE=(352D,(900,20) ,
// DCB=(RECFM=VBS,LRECL=X.BLKSIZE=3520,bUFL=4O0O
//GO.FT10F001 DD ONIT=SYSCA ,SPACF= (3520, (900,20) J,
// CCb= (R ECEH=VUS,LRECL=X, BLKS lZf=.1520, Oil FL=4UUU)
//GO.FT16F001 DD UN I1 =SYSDA,SPACE=(TRK,(900,50) ) ,
// DCB= IKECFE=VBS. IBECL = X, BLKSIZ E=3520 ,11UFL =4000)

1O.FT18F001 DD UNIT=SYSDA ,SPACE=(TBK,(900, 50) ) ,
// DCU=(RECFM=VBS.LRECL=X,BLKSIZE=352 0,BUFL=4000)
//GO. FT19F001 OD. UNI1=SYSDA,SPACE=(TRK, (900, 50) ) ,
// DCB=(RECFB=VBS,LRECL= X ,BLKSIZE=3520,UUFL=4000)
//GO.FT05F001 CD *
ZPR67 INFINITE HEDIUM CALCULATION VIA BONAMI
6$$ 500 880 ^00 880 2 880
1$$ 1 1 1 1 1 1 12 4 3 1 2R25 25 0 3 T
13$$ F1
14$$ 1264 1265 1266 1261 9262 1267 1156 1276 1192 1191 1190 1197
15** 8.8672-4 1.177-4 1.33-5 1.26-5 5.777-3 2.357-4 9.2904-3 1.39H-2

1.297-2 2.7C9-3 1.24-3 2.12-4
T
33**F1 T
35** 0.0 1.0 361$ 1 395$ 1 401$ 0 46$5 F2 T

16



DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (1 of 24)

0$ ARRAY
ARRAY

OT

IIIIIIIIIIII
IIIIIIIIIIII

II
II
II
II
II
II
II
II

IIIIIIIIIIII
IIIIIIIIIIII

©

i'J

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

22122222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

2$ ARRAY
OT
3$ AHUAY
OT

TABLE OF C0N1ENTS OF LOGICAl 78

ENTRIES READ
ENTRIES READ

JJ
JJ
JJ
JJ
J J
JJ
JJ
JJ
JJ

JJ JJ
JJJJJJJJJJJJJ
JJJJJJJJJJJ

0000000
000000000

00 00
00 00
00 00
00 00
00 00
00 00
00 oc
00 00
coooooooo
0000000

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

2 ENTRIES READ

12 ENTRIES REAC

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA
AA

AA
AA

BBOUBBBBHBBB
BBBUBBBDUBliBB
BB BU
BB BB
BU BU
BBEBBBEBBUBB
EBBBUBBBUBUB
BB BU
ED EB
BB BU
BBBUBBBBiiBDBn
EBEBBBDBfiPB

//
//

//
//

//
//

//

//
//

J J
J J
J J
J J

JJ
JJ
JJ
J J
JJ

JJ JJ
JJJJJJJJJJJJJ
JJJJJJJJJJJ

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
22222^2222222
2222222222)22

MO CASE EUR COiUIINED CTR &
PU24 1 CASE FOR COMBINED CTR 6 CHBR

NA CASE FOR HEM SHIELDING PROBLEM
Ft CASE FOR REM SHIELDING PR0ULEI1

U-235 CASE EOH COMBINED CTR 6 CRBR
U-238 CASE FDR COMBINED LIBRARY (

PU239 CASE E0I1 COMBINED JTR 6 CM! 11
PU240 CASE FOR COMBINED CTi< £ CKUH
0-16 CASF FUR CO.liilNED CTH 6 CI. BR
CR CASE FOR COHOrtlED CTR t CHUB

NI CASt FOR COI'.UINEU CTH & CIdJil
MN-55 CASE FUR COMBINED CTH K CI. UK

TITLE
CRBR PROCE

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA A A
AA A A

AA

AA
AA
AA

SSSSSSSSSSS
SSSSSSSSSSSSS
S3 S3
SS
SS
SSSSSSSSS3SS
SSSSSSSSSSSS

SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

1
.11

111
111

1
11

111
111

111
111

111
111

SING
PROCESSING FEB '77

AJAX (Select 12 Nuclides for
ZPR-6/7 Calculation)XX XX

xx xy

xx xx
xx xx

xx xx
xxx
XXX

XX XX
XX XX

XX XX
XX XX

XX XX

AAAAAAAAA HM MM
AAAAAAAAAAA MMM MMM

AA AA MMMM M1MM
AA AA MM MM MH MM
AA AA HH MH HM MM
AAAAAAAAAAAAA MH MMM MM
AAAAAAAAAAAAA MM M MM
AA AA MM MM
AA AA MM HM
AA AA HH MM
AA AA MH MM
AA AA MM MM

//

//
//

//
//

//
//

//
//

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

22222222222
2 22 2 2222 22222
22 22

22
22

22
22

22
22

22
2222222222222
222222222/222

PFPI'PPPPPPPP
FPPPPPPPPPPPP
PP PP
PP PP
PP P P
FPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP

PP
PP

PP

777777 7777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

2222222222?
2222222222222
22 2 2

22
22

22
22

22
22

22
2222222222222
2222222222222

CONTENTS OF SELECTED LIBRARY

ENTRY
1
2
3
4
5
6
7
8
9

10
11
12

IDENTIFIER
1287
1266
1156
1192
126 1
9262
1264
1265
1276
1191

. 11A0
1197

PROCESSING
CTH f. CRBR)

PROCESSING
PROCESSING
PROCESSING
PROCESSING
PKOCE3 5MG
I'l.DCESSING

MOD MT = 2 TAPE

SOURCE

72
72
7 2
72
72
72
72
72
7 2
72
12
1 ?.17
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DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (2 of 24)

EEEBBEEDC-DEB OCOOOCCOOOO NN NN
BBBBBBBBBDEBB OOOOOOOOOOOOO NNN NN
BB BB 00 00 NNKN NN
BD BB 00 00 NN NN . NN
BB BB 00 00 NN NN NN
BBBBBBBBBBEB 00 00 NN NN NN
BBBBBBBBBBEO 00 00 NN NN NN
BB BB 00 00 NN NN NN
BB BB 00 CC NN NN NN
BB BB 00 00 NN NNNN
BBBBBBBBBBBBB OGCOOOOCOOOOO NN NNN
BEBBBBBBBBE OCOOOOCOOOO NN, NN

iiiiiiiiiiii
iiiiiniiiii

ii
ii
ii
ii
ii
ii
ii
ii

iiiiiiiiiiii
iiiiiiiiiiii

11
m

mi
11
ii
11
ii
ii
ii
ii

11111111
11111111

22222222222
2222222222222
22 2 2

22
22

22
22

22
22

22
2222222222222
2222222222222

0$ ARRAY

JJ BBBBBBUBUBBB
JJ BBBBBBBBdBUOB
JJ EB EB
JJ BB BB
JJ BB BB
JJ EBERBBDEBBEB
JJ BBBBBBRUUBBB
JJ BB BB
JJ BU BB

JJ JJ BB BB
JJJJJJJJJJJJJ EBGBBUnBBBBBB
JJJJJJJJJJJ EBEBBBBBUDB

0000000
ooooooooo

00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 CO
OOOOOOOOO
0000000

1
11

111
111

111
111

4 ENTRIES REAC

//
//

//

//
//

//

//
//

//

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

1
11

111
111

111
111

22222222222
2222222222222
22 2 2

22
2 2

22
22

22
22

22
2222222222222
2222222222222

18

AAAAAAAAA nn nr
AAAAAAAAAAA MMM MHH

AA AA MMMM MHMM
AA AA MM MM MM MM
AA A A MM MM MM HF
AAAAAAAAAAAAA MM MMM HM
AAAAAAAAAAAAA MM H MH
AA AA HM HM
aa aa hm nr
AA AA HM HH
AA AA MM MH
AA AA MM HH

lllJUilll II

IIIIIIIIIIII
II
IT
II
II
II
II
II
II

IIIIIIIIIIII
III1IIIIIIIT

BONAMI (performs

SELF-SHIELDING FOR

Nuclides in ZPR-6/7

Homogeneous Model)

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSS
SSSS5SSSSSSS

SS
SS

SS SS
SSSSSSSSSSSSS
SSSSSSSSSSS

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

99999999999
9999999909999
99 99
99 99
99 99
9999999999999
999999999999

99
99
9 9

9999999999999
999999999999

AAAAAAAAA MM MM
AAAAAAAAAAA MMM MMM

AA A A MMMM MMMM
AA A A HM MH MM MM
AA AA MM MM MM MM
AAAAAAAAAAAAA MM MMH MM
AAAAAAAAAAAAA MM M HM
aa aa mm nn
AA AA MM MH
AA AA MH MH
AA AA MM MM
AA AA MM HM

//
//

//
//

//
//

//
//

//

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555555555555
55555555555

PPPPPPPPPPPP
PPPPPPPPPPPPP
PP P P
IP PP
PP PP
FPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
PP

7777777777777
777777 7777 77
77 77

77
77

77
7 7

77
77

77
77
77

22222222222
2222222222222
22 2 2

22
22

2?
22

22
22

22
2222222222222
2222222222222

(BONAMI Output Continued on Next Page)



DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (3 of 24)

1$
OT

ARRAY 6 ENTRIES READ

LOGICAL ASSIGNMENTS
MASTER LIERAPY
WORKING LIBRARY
SCRATCH FILE
NEW LIBRARY
P R O E L E K

78
0

18
1

D E S C

BONAMI Output (continued)

R I
IGR—GEOMETRY (0/1/2/3—INF
IZM—NUMBER CF ZONES ORMATEHIAl REGIONS
MS—MIXING TABLE LENGTH
IBL- -LEFT BCUNDARY CONDITICK (0/1—V AC/REEL)
IBB—RIGHT BCUNDARY CONDITION (0/1 —VAC/REKL)
ISSOPT—CELL DESCRIPTION FOB CANCOFF CORRECTION
CONVERGENCE CRITERION 1.00000E-03

B 1 I 0 N
MBD/SLAB/CYL/SPIIEHE 0

1
12

1
1
0

-INFINITE MEDIUM OPTION

WIGNKB CONSTANT
3$ ARRAY
4$ ARRAY
5* ARRAY
6$ ARRAY
7* ARRAY
8* ARRAY

10$ ARRAY
11$ ARRAY

OT
NIXING T
ENTRY MIXTURE

1
2
3
4
5
6
7
8
9

10
11
12

1.35000E 00
12 ENTRIES BEAD
12 ENTRIES READ
12 ENTRIES READ

1 ENTRIES BEAC
1 ENTRIES READ
1 ENTRIES REAL

12 ENTRIES READ
1 ENTRIES BEAC

B 1 E
ISOTOPE

1264
1265
1266
1261
9262
1287
1156
1276
1192
1191
1190
1197

NUHUER DENSITY
8.86720E-04
1.177CCE-04
1.33000E-05
1.26000E-05

.5.77700E-03
2.35700E-04
9.29040E-O3
1.39600E-02
1.29700E-02
2.7O90CE-O3
1.24000E-03
2. 12000E-O4

GEOMETRY AND HATEBIAL DESCRIPTION
ZONE MIXTURE

1 1
THIS CA1CULATICN

ELAPSED TIRE
ELAPSED TIME

iCUIEES
13 BIN.

0. 13 MIN.
BONDARENKO ITERATION

ITERATION MT MAX CHANGE GROUP
1 1 -4.441E-01 151

2 -2.719E-01 151
102 -2.878E-01 151
254 -4.447E-01 151

1 -1.262E-02 154
2 -9.375E-03 164

18 -7.913E-03 150
102 -1.042E-0 2 154
254 -1.265E-02 154

1 -2.975E-C1 109
2 -1. 768E-0 1 109

102 3.811E-0 1 96
254 -3.0CUE-01 109

NEW IDENTIFIER
12 64
1265
1266
1261
9262
1287
1156
1276
1192
1191
1190
1 197

Nuclide Densities

OUTER DIMENSION TE1PERATURE E
8.01600E 01 3.00000E 02 0.0

BECUIEES 26284 LUCAT10NS OF 50688 A
0

STATISTICS
ZONE

XX R A XS TYPE (0/1 — FUEL/HOD)

VA1LABLE TO THIS MODULE

NEW VALUE
7.621E 01
5. 138E
4.737E
7.5H5E
9.353E
1.022E
4.882E
4.220E
9.349E
9.900E
1.159E
2.R06E-

01
01
01
01
01
01
01
01
00
01

•04
9.5 93E 1)0

19.

NUCLIDE
1287
1287
1287
1287
1266
1266
1266
1266
1266
1156
1156
1156
1156

SIGO
2.24670E
2.246 70E
2.24670E
2.2 46 70E
1.00000E
2.83892E
3. 3008 IE
1.00000E
1.00000E
2.54441E
2.54441E
2.847 81 i:
2.5444 1E

03
03
03
C3
05
04
C4
05
05
01
01
01
01

Iteration Statistics.

Shows Result Only for Group With

Maximum Change.

(BONAMI Output Continued on Next Page)
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DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (11 of 21)
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DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (14 of 24)

163 2.372399E 00 1.8S5399K 00
164 1.U55399E 00 1.44500OE 00
165 1.445000E 00 1.125400L 00
166 1. 125400E 00—8.764200E-01
167 6.764200E-01 6.825600E-01
168 6.825600E-01—5.J15800E-01
169 5.315800E-01 4.139900E-01
170 4.139900E-01 9.999996E-02
171 9.999996F.-02— 1.000000E-05
CHECKING TOLEHANCE= 1.000001-02 PER CENT £—

AMPX NUCLIDE 1287 MO CASE FCR CtlHIUN
HAS THE FOLLOWING DATA

0 RESOLVED RESONANCES
16 TEMP IliD 1-D NEUT PROCESSES

0 TEMP DEP 1-D NEUT PROCESSES
0 2-D GAKMA PROCESSES
4 BONDARENKO PROCESSES

ED CT« fc CRItR PROCESSING

20 RECORDS FOR NUCLIDE
THIS NUCLIDE HAS THE FOLLOWING

1. 2.
285. 1001.

2-D NEUT PROCESSES
MT LENGTH

1 2
2 16
3 17
4 91

NUCLIDE
AMPX NUCLIDE

4.
27.

ORDER
3
0
0
0

541
1836
349

6889
1287 HAS BEEN CHECKED «-

1-D NEUTRON
16.

101.

TEBPS
0

0 UNRESOLVED RESONANCE POINTS
4 2-D NEUT PROCESSES
0 1-D GAMMA PROCESSES
0 2-D NEUT-TO-GAMMA PROCESSES
0 ENDF MAT OF FAST NEUT DATA
0 ENDF' MAT OF THERMAL NEUT DATA
0 ENDF MAT OF YIELD DATA
" ENDF MAT OF GAMMA DATA

'ROCESSES
17.

1033.
91.

200 1.
102. 25 1.

1266 PU241 CASE FCfi COMBINED CTR 6 CRBR PROCESSING FEB «77
HAS THE FOLLOWING DATA

0 RESOLVED RESONANCES
34 TEMP IND 1-D NEUT EROCESSES

0 TEMP DEP 1-D NIUT PROCESSES
0 2-D GAMMA PROCESSES
5 BONDARENKO PROCESSES

82 RECORDS FOR NUCLIDE
THIS NUCLIDE HAS THE FOLLOWING 1-D NEUTRON P

1.
54.
64.

101.

2.
55.
65.

1033.

4.
56.
91.

1018.

ORDER
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
C
0
0

11..
57.

102.
2001.

TEMPS
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0

2-D NEUT PROCESSES
MT

2
51
52
53
54
55
56
57
58
59
60
61
62

63
64
65
16
17
91

LENGTH
522
320
303
250
20 7
228
255
322
282
330
229
207
203

218
203
207

3891
1440
8318

1
2
J
4
5
6
7
8
9

10
11
12
13

14
15
16
17
18
19
NUCLIDE 1266 HAS EEF.N CHECKED

0 UNRESOLVED RESONANCE POINTS
19 2-D NEUT PROCESSES

0 1-D GAMMA PROCESSES
0 2-D NEUT-TO-GAMMA PROCESSES
0 ENDF MAT OF FAST NEUT DATA
0 ENDF MAT OF THERMAL NEUT DATA
0 ENDF MAT OF YIELD DATA
0 ENDF MAT OF GAMMA DATA

ROCESSES
17. 10. 452. 51
58. 59. 60. 61.

251. 254. 252. 2H5.

30

RADE Output (continued)

Checking Tolerance

Summary of the Types of Data on the

AMPX Library (Molybdenum)

254. 252.

-Checking complete

Next nuclide

52. 53.
62. 6 1.

1001. 27.

(RADE output continued on next page)



DLC-41: Output from JOB2 of the ZPR-6/7 Sample Problem (15 of 24)

AMPX NUCLIDE 11t6 NA CASE fOH
HAS THE FOLLOWING DATA

0 RESOLVED RESONANCES
36 TEHP IKD 1-D NEUT PROCESSES

0 TEMP DIP 1-D NEUT PROCESSES
0 2-D GABMA PROCESSES
4 BONDARENKO PROCESSES

REM SHIELDING PilOIILI-.fi
RADE Output (continued)

9
THIS

1 RECORDS
NUCLIDE II

1.
56.
66.

2 85.
NEUT PROCE

MT L
2

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
16
91

53 MU FCR
54 MU FCR
55 MU FOR
59 MU FCR
59 MU FCR
60 HU FCR
61 MU FOR
62 MU FOR
6 2 Mil FCR
63 MU FCR
63 MU
65 MU
67 Mil
67 MU

FOR N
AS Til

2.
57.
67.

1001.
SSES
ENGTH

871
548
530
469
467
468
457
431
453
423
405
438
41.3
435
404
420
281
367
387

1128
2781

39
37
37
30
30
28
26
25
25
25
25
24
19
19
18

UCLIDE
E FOLLOWING

3.
58.
68.
27.

ORDER

1-D

0
21
0
0
0
0
0
0

NEUTRON PROCE
4.

59.
91.

10 1.

16.
60.
102.

1033.
2-D

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
BT=
MT=
HT=
MT=
HT=
MT=
MT=
MT=
HT=
MT=
MT=
MT=
MT=
MT=
BT=

MT =
NUCL

FOR
FCR
FCR
FOR

68 MU FCR

6 8 MU FCR
IDE

10
TO
TO
TO
TO
TO
TO
10
10
TO
TO
TO
TO
TO
TO

162
169
170
167
170
165
171
164
171
166
171
168
167
170
101

EflPS
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

DE OF
DE OF
DE OF
DE OF
DE OF
DE OF
DE OF
DE OF
DE OF
DE OF
DE OF
DE OF
DE OF
DE OF
DE OF

3
0
0

IS OUTSI
IS OUTSI
IS CUTSI
IS OUTSI
IS OUTSI
IS OU1SI
IS CUTSI
IS OU1SI
IS OUTSI
IS OUTSI
IS CUTSI
IS OUTSI
IS OUTSI
IS OUTSI
IS CUTSI

REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,
REALITY,

18 TO 164 IS OUTSIDE OF REALITY,
1156 HAS BEEN CHECKED

UNRESOLVED RESONANCE POINTS
2-D NEUT PROCESSES
1-D GAMMA IROCESSES
2-D NEUT-TO-GAMMA PROCESSES
ENDF HAT OF FAST NEUT DATA

MAT OF THERMAL NEUT DATA
MAT OF YIELD DATA
MAT OF GAMMA DATA

ENDF
ENDF
ENDF

SSES
51.
6 1.

103.
2001.

52.
62.

107.

53.
63.

251.

54.
64.

254.

55.
65.

252.

-1.0000
-1.0000
-1.0000
-1.0000
-1.0000
-1.0000
-1.0000
-1.0000
-1.0000
-1.0000
-1.0000
-1.0000
-1.0000
-1.0000

1.0000

-1.0000

172E
114E
101E
191E
057E
172E
105E
200E
257E
143E
15 3E
095E
124E
24!)E
29 (.E

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

Fails test on magnitude of P± term. This is due to
a precision problem when data were converted with AIM.

O30R 00

(The remaining RADE output has been omitted) (End of RADE Output)

31.



DJ>41: Output from J0B2 of the ZPR-6/7 Sample Problem (16 of 24)

•vi

iiiiiiiiiiii
iiiiiiiiiiii

ii
ii
ii
ii
ii
ii
IT
ii

iiiiiiiiiiii
IIIIIIIIIIII

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

22222222222
2222222222222
22 • 22

22
22

22
22

22
22

22
2222222222222
2222222222222

OS ARRAY
1$ ARRAY
OT

NN
NNN
NNNN
NN NN
NN
NN
NN
NN
NN
NN
NN

NN

NN
NN
NN
NN
NN

NN
NN
NN
NN
NN
NN

NN

NN
NN

NNNN
NNN
NN

JJ
JJ
J J
J J
JJ
JJ
JJ
JJ
JJ

JJ JJ
JJJJJJJJJJJJJ
JJJJJJJJJJJ

0000000
000000000

00 00
00 00
00 00
oo no
00 00
00 00
00 00
00 00
coooooooo
0000000

9

12

1 1
111

1111
11
11
11
11
11
11
11

11111111
11111111

ENTRIES READ
ENTRIES READ

IIIIIIIIIIII
IIIIIIIIIIII

II
II
II
II
II
II
II
II

IIIIIIIIIIII
IIIIIIIIIIII

EBEBBBRBUBBB
BBBBBBBBUBBBB
BB BB
EB EB
BB BB
BBEBBBBBUBBB
EBEBBBBUUBEB
BB IIB
BB BB
BB BB
BBBiiUBBBUBBOO
EEEEBRRBUDB

//
//
//

//
//

//

//
//

//
//

MSCM NUMBER OF EXTRA CROSS SECTIONS
MMT NUMBER OP NUCIIDES FROM MASTER LIBRARY
HWT NUMBER OF NUCLICES FROM X-SiSCT LIBRARY
flXT NUFBER OF NUCLICES FROM X-SECT LIBRARY
HCR ANISN/UOT/KORSE OUTPUT TRIGGER
MXX TOTAL CROSS SECTION POSITION
MS WITHIN-GBOUF SCATTERING CROSS SECTION POSITION
IRES NUMBER OF RESONANCE CALCULATIONS
IQM TABLE LENGTH FCR CRCSS SECTIONS
IPH IS AH OLD ANISN LIBRARY MOUNTED i (0/1 NO/YES)
IPP OUTPUT OPTION TRIGGER
IFG PRINT CONTROL - ANISN OUTPUT

THE STORAGE ALLOCATEC FOR THIS CASE IS 59904 WORDS
2$ ARRAY 12 ENTRIES REAL
OT

GENERAL INFORMATION CONCERNING CRCSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4)2 1
NUMBER OF NUCLIDES ON TAPE 12
NUMBER OF NEUTRON ENERGY GROUPS 171
FIRST THERMAL NEUTRON ENERGY GKCUF 17 1
NUMBER CF GAMMA ENERGY GROUPS 0

XSDBN TAPE 4321

TTTTTTT'IITTT

TTTTTTTTTl'TT
TT
TT
TT
TT
TT
TT
TT
TT
TT
TT

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 5 5
5555555555555
55555555555

(LUG 21
(LOG 3)

0
12
0

°2«-
0
0
0
0
0

-1

0 .

AAAAAAAAA KW WW
AAAAAAAAAAA WW VIW

AA A A WW WW
AA A A WW WW
AA AA WW WW
AAAAAAAAAAAAA WW W WW
AAAAAAAAAAAAA WW WWW WW
AA AA WW WW WW WW
AA AA WW KW WW WW
AA AA WWWW WWWW
AA A A WWW WWW
AA AA WW WW

LL
I.L
LL
LL
LL
LL
LL
LL
1.1.
LL
LL LLL 1.1.1. LI.LI.L
LLLI.LI.LLLI.LLt.

NITAWL (CREATE AN AMPX

Working Library and an

ANISN Binary Library

the ZPR-6/7 calculation

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
S3
SS

ssssssssssss
ssssssssssss

SS
SS

SS SS
SSSSSSSSSSSSS
SSSSSSSSSSS

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

33333333333
3333333333333
33 3 3

33
33

333
333

33
3 3

33 33
33)3333333333
3 3333333333

AAAAAAAAA M .1 MM
AAAAAAAAAAA MMM MMil

AA AA MMMM MMMM
A A A A MM MM MM Mil
AA A A MM MM MM MM
AAAAAAAAAAAAA MH 1MM MM
AAAAAAAAAAAAA MM M MM
AA AA MM MM
A A A A MM MM
AA AA MM MM
AA AA MH MM
AA AA MM MH

//
//

//

/
//

7777777777777
777777777777
77 7 7

77
77

77
77

7 7
77

77
77
77

0000003
000000000

0 0 00
10 00
00 00
oo oo
oo no
00 00
oo no
oo no
00000000 0
01)00001)

-ANISN Library will also be made

PPPPPPPPPPPP
PPPPPPPPPPPPP
PP PP
PP P P
PP PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP

PP
PP
rr
PP

7777777777777
777777 777777
77 77

77
77

77
77

77
77

77
77
77

90999 999999
999999 9999999
99 99
99 9 9
99 99
9991999999999
99999 9999999

9 9

9 9
99

999099 9999999
999»cje)9qq<|<)i)

32 (NITAWL output continued on next page)



DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (17 of 24)

NUCLIDES FR
1
2
3
4
5
6
7
8
9

10
11
12

MO
PU2

NA
IE

U-2
U-

PU2
PU2
0-1
CR

NI
MN-

MO CASE t
PU241 CASE F

NA CASE FOR
FE CASE FOB

U-235 CASE F
U-230 CASE

PU239 CASE F
PU240 CASE F
0-16 CASE F
CR CASE F

NI CASE F
MN-55 CASE F
AN ANISN LIB

CM XSDRN
CASE

41 CASE
CASE FO
CASE FO

35 CASE
238 CASE
39 CASE
40 CASE

CASE
CASE
CASE
CASE

CR COMBI
CR COMBI

REM SHI
REM SHI

CR COMBI
FOR COMB
CR COMBI
CR COMBI
CR COMBI
CR COMBI
CR COMBI
CR COMBI
FA MY UIL
RON GROU

CTR G CRBR
CTR « CRBR
ING PROBLEM
ING PROBLEM
CTH S CRBR

PROCESSING
PROCESSING FEB "77

BINED
EINED
HIEID
HIELD
BINED
flBINE
DINED
BINED
EINFC
DINED
BINED
EINED
G CR
G CR

PROBL
PROEL
G CR

BRARY
C CR

TAPE
FCR COM
FOR COM
R HEM S
R REM S
FOR COM
FOR CO

ICR COM
FOR COM
ICR COM
FCR COM
FOR COM
FCR COM
NED CTR
NED CTR
ELDING
ELDING
NED CTR
INFO LI
NEC CTH
NED CTH
NED CTR
NEC CTR
NED CTR
NED CTR
L BE HA
PS AND

PROCESSING
I LI EH ART (CTR 6 CHBl.)
CTR 6 CRBH PROCESSING

MOD MT=2 TAPE

1207
1266
1156
1192
126 1
926 2
126 4
1265
1276
1191
1 190
1 197

FOR

THE
NOG
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

V,
17
17
17
17
17
17
17
17
17
17
17
17
17
17

17
17
17
17
17
17
17
17
17
17
17
17

o
sV

CTH
CTR
CTR
CTR
CTR

ER
CR
EM
EM
BR

CRBR
CRBR
CRBR
CRBH
CRBR

PROCESSING
PROCESSING

PROCESSING
PROCESSING
PROCESSING
PROCESSING
PROCESSING

FEB «77

CE OH
0 G

PROCESSING
(CTR G CRJR)

ER PROCESSING
BR PROCESSING
BR PROCESSING
ER PROCESSING
ER PROCESSING
BR PROCESSING
TAPE 20
AMMA GROUPS

MOD MT=2 TAPE

7 1 NEUT
HT= 3
HS= 4
TL=174
IBRARY

IIL
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
17 4
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174 '
174

WHICH ALLOWS 170 DCWNSCATTERS
0 UPSCATTEHS

CO NT
ICT

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
c
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ENTS ARE
ID
1
2
3
4

5
6
7

PO
P1
P2
P3
PO
P1
P2

8 P3
9 PO

10 Pi
11 P2
12 P3
13 PO
14 P1
15 P2
16 P3
17 PO
18 PI
19 P2
20 P3
21 PO
22 F1
23 P2
24 P3
25 PO
26 Pi
27 P2
28 13
2 9 PO
30 P1
31 P2
32 P3
33 PO
34 PI
35 P2
36 P3
37 PO
3e PI
39 P2
4 0 P3
4 1 PO
42 P1
4 3 P2
44 P3
45 PO
46 PI

' 47 P2
48 P 1

DATA
DATA
CATA
CATA
DATA
DATA
CATA
DATA
DATA
LATA
DATA
DATA
CATA
DATA
DATA
CATA
DATA
DATA
CATA
DATA
DATA
CATA
DATA
DATA
CATA
DATA
DATA
CATA
DATA
CATA
CATA
DATA
DATA
LATA
DATA
DATA
CATA
DATA
DATA
CATA
DATA
DATA
CATA
DATA
DA1A
LATA
DATA
DATA

FOR
FOR
FOB
FOR
FOR
FOG
FOB
FOR
FOB
FOR
FOR
FOR
FUR
FOR
FOB
FOR
FOR
FCR
FOR
FOR
FCR
FOR
FOR
FOB
FOB
FOR
FCR
FOR
FOR
FOR
FOR
FOR
FCB
FOB
FOR
FCB
FOB
FOR
FCF
FOR
FOR
FOB
FOB
FOR
FOB
FOR
FUR
FOB

COMBI
COMBI
COMBI
COMBI
COMBI
COMBI
COMBI
COMBI

EM SHI

NED CTR
NED CTR
NED CTR
NED CTil
NED CTR
NED CTR
NED CTH
NED CTR
ELDING
ELDING
ELDING
ELDING
ELDING
ELDING
ELDING
ELDING
NED CTR
NED CTR
NED CTR
NED CTR
I MFD LI
INED LI
INED LI
INED LI
NED CTR
NED CTR
NED CTR
NED CTR
NED CTR
NED CTR
NFD CTR
NED CTR
NED CTR
NED CTF
NED CTH
NED CTH
NED CTR
NED CTH
NED CTH
NED CTR
RED CTR
N K D CT R
NED CTR
NED CTR
NED CTR
NED CTH
NEU CTK
fir. D t:'lii

TITLE
MO CASE FOR
MO CASE FOR
MO CASE FOR
MO CASE FOR
PU241 CASE FOR
PII241 CASE FOR
PU24 1 CASE FOR
PU241 CASE FOR

NA CASE FOR R
NA CASE FOR R
HA CASE FOR R
NA CASE FOR R
FE CASE FOR R
FE CASE FOR R
FE CASE FOR R
FF CASE FOR H

U-235 CASE FOR
U-235 CASE FOR
U-2 35 CASE FOR
U-235 CAJE FOR

H-23B CASE FO
U-238 CASE FO
U-23H CASE FO
U-23U CASE FO

PU239 CASE FOR
PU2)9 CASE FOR
IU2)9 CASE FOH
PU239 CASE FOR
PU240 CASE FOR
HJ240 CASE FOR
FU240 CASE FOH
PU240 CASE FOR
C-16 CASE FOR

CASE FOR
CASE FOH
CASE FOR
CAS E FOH
CASE FOR
CASE FOR
CASE FOR
CASE FOR

EM

EM
tin
EM
EM
EH

SHI
SHI
SHI
SHI
SHI
Sill
SHI

COMBI
COHBI
COMBI
COMBI

R COMB
R COHB

COMB
R COMB
COMBI
COMBI
COMBI
COMBI
COMBI
COHBI
COMBI
COMBI
COHBI
COMR1
COHBI
COMBI
COMBI
COMBI
COHBI
COH BI
COHBI
COMBI
CUM UI
COMBI
OOMB1
CO a HI
COMiil
COM III

0-16
0-16
0-16
CR
CR
CH
CR

NI
NI
NI
NI

CASE
CASE FOH
CAJE FOR

MN-55 CASE FOR
HN-5 5 CASE FOH
MN-55 CAJE FOR
Mil-5 5 CASE FOR

FOH

S
6
6
G
&
e
&
6

PROD
P RO B
PHOB
PROB
PROB
PROB
TROB
PROB

G C
G C
6 C
6 C

L'RAR
BRAR
BRAR
BRAR

6 C
r.
G

RBR
RER
RER
RRR
RER
RER
RCR
RER
LFK
LEM
LEM
LEM
LEM
LEM
LEM
LEM
RER
RPR
H BR
REH
Y
Y
Y
Y
RBR"
RER
RER
ItBK
REH
RPR
nnR
RER
HER
HliR
RER
PER
RBR
RER
RER

RBR
HER
RER
R nn
RER
I! ei;
h nit,
RER

6 C
G C

C
C
c:

c
C
c:
r

•f:

1207
1266
1156
1192
1261
9262
1264
1265
1276
1191
1190
1197

pnoc
PROC
PROC
PROC
PROC
PR OC
PROC
PROC

ESSING
E3SING
ESSING
ESSING
ESSING
ESSING
ESSING
ESSING

FEB «77
FEB «77
FEB '77
F EH '77

PROC
PROC
PROC
PROC

CTR G
CTR G
CTR f.
CTR r,
PROC
PROC
PROC
PROC
PROC
PROC
PROC
PROC
PROC
PROC
PROC
PROC
PROC

PROC
I" ROC
PROC
PROC
PROC
PROC

PROC
P ROC-
PR OC
PROC

ntoc

ESSING
ESSING
ESS TNG
ESS IMG

CRBR)
CRBR)
CRBR)
CRBR)

ESSING
ESS I KG
ESSING
F.SSING
ESSING
ESSING
ESSING
ESSING
ESSING
ESSING
ESSING
ESSING
ES31NG
ESSING
ESSING
ESS TNG
ESSING
ESSING
ESSING
ESSING
ESSIIIG
ESS ING
ESSING
es:; nn;

MOD MT=2 TAPE
MOD MT=2 TAPE
MOD MT=2 TAPE
MOD MT=2 TAPE

33

(NITAWL output
ON NEXT PAGE)

NITAWL output (continued)

Contents of 171n AMPX Master

CONTINUED

x s n Rti ID 12M7
X 3 1) RN ID 12B7
XSDRH ID 12H7
XSDRN ID 1287
XSDRN II) 1266
XSDRN ID 1266
XSDRN ID 126 6
XSDRN II) 1266
XSDRH ID 1156
X S D HH ID 1156
XSDRN TD 1156
XSDRN ID 1156
XSDRN ID 1192
XSI)KN TD 1192
XSDRN II) 1 192
X 31) RN ID 1 192
X SD RN ID 126 1
XSDRH II) 126 1
X S1) RN ID 1261
X SD RN m 1261
XPDPN II) 926 2
XSDDN ID 926 2
XSDRN T D 9 26 2
XSDPN TD 9262
XSDRN It) 1264
XSDPN ID 1264
XSDRf! ID 126 4
XSDRN ID 1264
XSDRN ID 126 5
XSDRN ID 1265
X S D RN ID 1265
XSIMIN TD 126 5
XSDRN ID 1276
X s n i;n JD 1276
X SD RN 10 1276
X sn RH ID 1276
X 5 n FN ID 1191
XSDRN TD 1191
XSDRN II) 1191
XSDRH TD 1191
XSOfiN II) 1190
XTDPN II) 1190
XSDRN TD 1190
XSPHN ID 1 190
X SD UN rn 119 •
X 3 P RN II) , 1197
XSDRN II)' 1197
v<:|l|'M n> 1 197



DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (18 of 24)

AN ANI
THE LI

NOG
171
71
71
71

71
7 1
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71

7
ELAP

T
T

ARY LIBRARY
CONTENTS ARI

SN BIN
ERARY

ITL
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174
174

7
SED TI
HIS XS
HE TIT

HAS fclFN MALE UN LOGICAL

O
O
•J t

CO

ICT
0
0 2
0 3
0 4
0 5
0 6
0 7
0 8
C 9
0 10
0 11
0 12
0 13
0 14
0 15
0 16
0 17
0 18
0 19
0 20
0 21
0 22
0 23
0 24
0 25
0 26
0 27
0 28
0 29
0 30
0 31
0 32
0 33
0 34
0 35
0 36
0 37
0 38
0 39
0 40
0 41
0 42
0 43
0 44
0 45
0 46
0 47
0 48

-1 7
KE 0.39 M
CRN WORKING
IE OF THE P

ID
1 PO

PI
P2
P3
PO
P1
P2
F3
PO
PI
P2
13
PO
F1
P2
P3
PO
F1
P2
i3
PO
P1
P2
13
PO
PI
P2
P3
PO
F1
P2
P3
PO
El
P2
F3
PO
E1
P2
E3
PO
P1
P2
P3
PO
PI
P2
P3

G
IN.
TAPE W

ARENT C

TITLE
HO CASE FCR
MO CASE ICH
MO CASE FOR
EO CASE FOH
PU241 CASE FOR
PU24 1 CASE FOH
PU241 CASE FOR
FU241 CASE FOR

NA CASE FOR R
NA CASE FOR H
NA CASE FOR R
NA CASE FOR Ii
FE CASE FOR H
FE CASE FOH R
FE CASE FOR R
FE CASE FOH R

U-235 CASE FOR
U-235 CASE FOR
U-235 CASE FOR
U-235 CASE FOR

U-238 CASE FO
U-238 CASE FO
U-230 CASE FO
U-238 CASE FO

PU239 CASE FUR
PU239 CASE FOR
PU239 CASE FOR
EU239 CASE FOR
PU240 CASE FOR
PU240 CASE FOR
PU240 CASE FOR
EU240 CASE FOR
0-16 CASE FOR
0-16 CASE FCR
0-16 CASE FOR
C-16 CASE FOR
CR CASE FCR
CR CASE FOH
CR CASE FOH
CR CASE FOR
NI CASE FCR
NI CASE FOR
NI CASE FOR
NI CASE FOR

MN-55 CASE FOR
MN-55 CASE FOR
MN-55 CASE FOR
KN-55 CASE FOR

C. G G

COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTH
COMBINED CTH
COMBINED CTR
COMBINED CTII
COMBINED CTR

EM SHIELDING
EM SHIELDING
EM SHIELDING
EH SHIELDING
EM SHIELDING
EM SHIELDING
EM SHIELDING
EM SHIELDING

COMBINED CTR
COMBINED CTR
COMBINED CTK
COMBINED CTR

R COMBINED LI
R COMBINED LI
H COMBINED LI
R COMBINED LI

COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTH
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COMBINED CTR
COM BIN ED CTR
G G G

PROBL
PROBL
FRCBL
PROBL
PROBL
PUOBI.
PROBL
PROBL
S CR
5 CH
6 CH
G CR

BRAKY
BR.ARY
BRARY
BHARY
G CR

BR PECCESSIN
nil PROC ESS IN
BR PFOCESSIN
BR PROCESSIN
BR PROCESSIN
BR PROCESSIN
BR PBOCESSIN
BR PROCESSIN
EM
EM

EM
EM
EM
EM
EH

EM
BR PROCESSIN
BR PROCESSIN
BR PBOCESSIN
BR PROCESSIN

CTB G CRBR
CTR G CRBR
CTB G CRBR
CTR G CRBR

BR PROCESSIN
BR PROCESSIN
BR PFOCESSIH
BR PROCESSIN
BR PROCESSIN
BR PROCESSIN
BR PFOCESSIN
BR PROCESSIN
BR PROCESSIN
BR PBOCESSIN
BR PBOCESSIN
BR PROCESSIN
BR PROCESSIN
BR PROCESSIN
BR PFOCESSIN
BR PBOCESSIN
BR PFOCESSIN
BR PROCESSIN
BR PBOCESSIN
BR PROCESSIN
BR PROCESS IN
BR PROCESSIN
BR PBOCESSIN
BR PROCESSIN

G G G

AS CREATED
ASF IS AS FOLLOWS

CH

CR
CR
CR

G CR
G CR

CH
CR
CR
CR
CH
CH
CR
CR
CR
CR
CU
CR
CH
CR

G CR
G CR
G CR

G G

I ID
EER OF NEUTRCN GROUPS
ST THERMAL GROUP

TAP
NUN
FIR

MO
PU241

NA C
FE C

U-235
U-23

PU239
PU240
0-16
CR

NI
MH-55

TAP

4 321
171
171

TABLE OF CONTENTS
CRBR PROCESSING
CRBR PROCESSING FEB "77

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS

CASE FOR COMBINED CTR G
CASE FOR COMBINED CTR G

ASE FOR FEM SHIELDING PROBLEM
ASE FOR REM SHIELDING PROBLEM
CASE FOR COMBINED CTR G CRBR PROCESSING

8 CASE FCR COMBINEI 1IEHARY
CASE FOR COMBINED CTR G
CASE FCR COMBINED CTR
CASE FCB COMEINFC CTR
CASE FCR COMBINED CTH G CHUB

ARY (CTH G CRBR)
CHBR PROCESSING

G CHBR PROCESSING
G CHBR LROCESSING
G CRBR UiOCESSING

CASE FOR COMBINED CTR G CHBR PROCESSING
CASE FCR COMBINED CTR G CHBR PROCESSING
F COPY USED 2640 I/C'S, AND TOOK

MOD HT=2 TAPE

2.12 SECONDS

34

IjlITAWL OUTPUT (continued)

Contents of the 171n ANISN Library

Contents of the 171n AMPX Working Library

12
0

ID 1287
ID 1^06
I D 1156
ID 1192
ID 1261
ID 9262
ID 1264
IC 126 5
ID 1276
ID 119 1
in 1190
in 11 97

(End of NITAWL output)
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DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (19 of 24)

XX
XX
XX
XX
XX

XX
XX

XX
XX

XX
XXX
XXX

XX XX
XX XX

XX XX
XX XX

XX XX

IIIIIIIIIIII
IIIIIIIIIIII

II
II
II
II
II
II
II
II

IIIIIIIIIIII
IIIIIIIIIIII

SS
SSS
SS
SS
SS
SSS
SS

SSSSSSSSS
SSSSSSSSSS

SS

SSSSSSSSS
SSSSSSSSSS

SS
SS
SS

SSSSSSSSSS
SSSSSSSSS

SS
SSS
SS

JJ
JJ
JJ
JJ
JJ
J J

JJ
JJ
JJ

JJ JJ
JJJJJJJJJJJJJ
JJJJJJJJJJJ

DDCDDDCDDDDD
CCCDDDCBCDDDD
DD DD
CD DD
DD DD
CD DD
DD DD
CD DD
DD DD
CD nn
DDDDDDDDDDDDD
BDCDDDCCCDDD

BBGBBBBBBBBB
BBBBBBBBBBBBD
BB BB
BB BB
BB BB
EBEBBBBBBBBE
BBEBBBBBUBBB
BB BB
BB EB
BB BB
BBBBUBBBUBDOB
EBEBEBPBEBE

11 0000000 //
111 000000000 //

1111 00 00 //
11 00 00 //
11 00 00 //
11 00 00 //
11 00 00 //
11 00 00 //
11 00 GO //
11 00 00 //

11111111 000000000 //
11111111 oooouoo //

22222222222 22222222222
2222222222222 2222222ii2222
22 2i 22 22

22 22
22 22

22 22
22 22

22 22
22 22

22 22
2222222222 222 2/22222222222
2222222222222 2222222222222

RRHHHRRHRRRR NN NN
RRRRRRhRRhRRR NNN NN
RR RR NNNN NN
RR RR NN NN NN
HR RR FN NN NN
RRRHRHRUHRRRR NN NN NN
RRRRRRRRRRRR NN NN NN
RR HR NN NN NN
RR RR NN NN NN
RR RR NN NNNN
RR HR NH NNN
HH RR NN NN

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

11
111

1111
11
11
1 1
11
11
11
11

11111111
11111111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

SSSSSSS
SSSSSSSS

SS
SS
SS
SS S3S3S
SSSSSSS

SS
SSSSS

•.s

SS
SSSSSSSS
SSSSSSS

SS5S
SSSSS

SS
SS
SS

SSSSS
ssss

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

0000000
000000000

00 00
CO 00
00 00
CO 00
00 00
CO 00
00 00
00 00
000000000
0000000

ZPR67 INFINITE HEDIUM CALCULATION VIA BONAMI

35

PPPPPPPPPPPP MM MH
PPPPPPPPPPPPP MMM MMM
PP PP MMMM MMMM
PP PF MM MH MM MM
PP PP MM MM HM MM
PPPFPPTPPPPPP MM MMM MH
PPPPPPPPPPPP MM H MM
PP MM HH
PP MH HH
PP MM MH
PP HH MM
PP MH MH

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

//'
//

//

//
//

//
//

//
//

MH
MHM
MMMM
MM HM
MH
MH
HM
MM
MM
MM
MM
MM

MH MH
MM!
M

MM
MMM

HMMM
HM MM

MH
MM
MM
MM
MM
MM

MM
HH

77777777 77777
777777777777
77 77

77
77

77
77

77
77

77
77
77

0000000
0000000(10

00 00
oo no
00 00
00 00
oo no
oo oo
oo on
oo oo
oonoooooo
0000000

XSDRNPM (ZPR-6/0

Infinite Homo

geneous calculation

PPPPPPPPPPPP
PPPPPPPPPPPPP
pp pp
pp pp
PP P i>
PPPPPPPPPPPPP
PPPPPPPPPPPP
pp

pp
pp
pp
pp

7777777777777
777777777777
77 7 7

77
77

77
77

77
77

77
77
77

anrnnnsHMiin
Sti«finflBli(IH(188
(10 B8
98 fj 8
HH 3(1

P9B98 880H33
83M3HnHBH33

AH 8 8
Hfl H H
88 08
888008 08881138

H3883 8R39 33

(XSDRNPM OUTPUT CONTINUED ON NEXT PAGE)



r DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (20 of 24)

6$ ARRAY
1$ ARRAY
OT

6 ENTRIES READ
15 ENTRIES READ

THE FOLLOWING DIRECT ACCESS SPACE IS REQUIRED_ . __ ggo Horlus
LOGICAL UNIT 8 HAS
LOGICAL UNIT 9 HAS
LOGICAL UNIT 10 HAS

500 UlCCKS OF LENGTH
500 BLOCKS OF LENGTH

2 BIOCKS OF LENGTH
GENERAL PUOB1EM DESCRIPTION DATA BLOCK

GENERAL PROBLEH

1/2/3 = PLANE/CYLINDER/SPHERE
NUMBER CF ZONES
NUMBER OF SPACIAL INTEEVAIS
0/1/2/3 = VACUUM/REFL/PER/WHITE
RIGHT BCUNDARY CONDITION
NUMBER OF MIXTURES

TADLE LENGTH
OF ENERGY GROUPS
OF NEUTRCN GBCUES
OF GAMMA GROUPS
OF FIRST THERMAL GROUP

1
17
17

0
171

08 0 WORDS
U80 WORDS

DATA

ISN QUADRATURE ORDER 4
ISCT ORDER QF SCATTERING 3
1EVT 0/1/2/3/4/5/6-Q/K/ALPHA/C/Z/R/H 1
IIH INNER ITERATION MAXIMUM 25
ICM OUTER ITERATION MAXIMUM 25
1CLC -1/0/N—FLAT RES/SN/OPT 25
1TH 0/1 = FORWARD/ADJOINT 0
IFLU 0/1/2/3/4=L-S/L/S/W/L-W 3
IPRT -2/-1/0/N=MlXTURE XSEC PRINT -1
ID1 0/1/2/3 =NO/PRT ND/PCH N/BOTII 0
IPBT -1/0/1=NOUE/FLNE/ALL BAL. PHT 0

IPN DUMMY PARAMETER 0
IDFM 0/1 = NONE/CEN3ITY FACTORS 38* 0
IAZ 0/N = NONE/N ACTIVITIES BY ZOHE 0
IAI 0/1=NONE/ACTIVITIE5 BY INTERVAL 0
IFCT 0/1=NO/YES UPSCATTER SCALING 0
IPVT 0/1/2=NO/K/AI.PIIA PARAMETRIC SRCH 0

IGE
IZM
IM
IBL
IBR
MXX
MS
IGM
NNG
NGG
IFTG

MIXING
NUMBER
NUMBER
NUMBER
NUMBER

SFECIAL OPTIONS

IFG
IQM
IPM
IFN

0/1 = NONE/WEIGHTING CALCULATION
VOLUMETRIC SOURCES (0/N=NO/YES)
BOUNDARY SOURCES (0/N= NO/YES)
0/1/2

ITHX MAXIMUM TIME
IDT1 - - - - •

INPUT 33*/34*/USE LAST
LttI

0/1/2/3=NO/XSECT/SRCE/FLUX—OUT

/34*/t
UTES)IN

EV
EVM
BF
DY
DZ
VSC

EIGEHVAIUF GUESS
EIGENVALUE MODIFIER
DUCKLING FACTOR=1.420892
CTL/PLA HT FOR BUCKLING
PLANE DEPTH FOR BUCKLING

13l
14$1
15*
OT

FIOATING POINT PARAMETERS

0.0 PV IPVT=1/2—K/ALPHA
0.0 EPS OVERALL CONVERGENCE
1.42089E 00 PTC POINT CONVERGENCE
0.0 XNF NORMALIZATION FACTOR
0.0 EOL EV CHANGE EES FOR SEARCH

VOID STREAMING CORRECTION 0.0 XflPM NEW PARAM MOD FOR SEARCH
THIS CASE WILL REQUIRE 31583 LOCATIONS FOR MIXING
THIS CASE HAS BEEN ALLOCATED 59392 LOCATIONS

ZPR67 INFINITE MEDIUM CALCULATION VIA BONAMI
ARRAY 12 ENTRIES READ
ARRAY 12 ENTRIES READ
ARRAY 12 ENTRIES READ

NUCLIDES
ON TAPE

1287
1266
1156
1192
1261
9262
1264
1265
1276
1191
1190
1197

1
2
3
4
5
6
7
8
9

10
11
12

CCCC
IDENTIFICATION

DATA BLOCK 2 (MIXING TABLE, ETC.)
MIXING TABLE

MIXTURE COMPONENT
1264
1265
126 6
126 1
9262
1237
1 156
1276
1 192
1191
1190
1 197

0.0
1.00000E-04
1.00000E-04
1.00000E 00
1. 00000F-03
7.50000E-01

XSDRNPM output (continued)

EXTRA
XSECT ID'S

Mixing Table

MACROSCOPIC 1-C CROSS SECTIONS FCR MIXTURE

ATOM DENSITY
8.86 7 20E-0 4
1.17700E-04
1.33000E-05
1.26000E-05
5.77700E-0 3
2.35700E-04
9.29040E-03
1.39 000E-02
1.29 7 00E-0 2
2.70900E-03
1.24000E-03
2. 12000E-04

(XSDRNPM Output continued on next page)

36



DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (21 of 24)

XSDRNPM OUTPUT (CONTINUED)

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3
4
5
6
7

1
2
3

O
O

to

GRP. 1
0.0
1. 18775E-02
1.33293E-05
1.03417E-02
1. 55672E-02
5.15348E-02
1.200S2F-01

GRP. 9
0.0
1.026S8E-02
1.93585E-04
0.28293E-03
1.60558 E-02
3.62411E-02
1-23598E-01

GRP. 17
0.0
7.94892E-03
2.03292E-03
8. 12855E-03
1.22845E-02
3.05326E-02
1.32852E-01

GRP. 25
0.0
1.52891E-05
7.09122E-03
5.4 1238E-03
7.61824E-03
1.83751E-02
1.46974E-01

GRI. 33
0.0
0.0
3.64339E-02
5.02061E-03
5.56530E-03
1.529S5E-02
1.800 15E-01

GRP. 41
0.0
0.0
3. 824 94 E-03
5.138i8E-03
5.51422E-03
1.48ie5E-02
1.33685E-01

GRP. 49
0.0
0.0
2.270C9E-02
4.68269E-03
5.12591E-03
1.31764E-02
1.47585E-01

GRP. 57
0.0
0.0
1.90150E-02

GRP. 2
0.0
1.244G9E-02
2.22465E-05
1.03183F-02
1.62119E-02
5.02184E-02
1.20339E-01

GRP. 10
0.0
9.83508E-03
2.7e083E-C4
8.08632E-03
1.64837E-02
3.45795E-02
1.26654E-01

GRP. 18
CO
7. 14866E-03
2.52778E-03
6. 03877E-03
1.17761E-02
2.97009E-02
1. 33660 F-01

GRP. 26
0.0
3.83423E-06
8.08967E-03
5.06 148E-03
6.46406E-03
1.69990E-02
1.51984E-01

GRP. 34
0.0
0.0
1.95172E-02
J.0076BE-03
5.48817F-03
1.50838E-02
1.73566E-01
GRP. 42

0.0
O.O
3.80512E-03
5. 13856E-03
5.51C35E-03
1.48052E-02
1.24708 E-01

GRP. 5C
0.0
0.0
2.24012E-02
4.4422CE-C3
4.91437E-03
1.24891E-02
1.48751E-C1

GRP. 58
0.0
0.0
1.H3673E-02

GRP. 3
0.0
1.305 73E-02
3.6124HE-U5
9.93082E-03
1.66142E-02
4.68908E-02
1.23219E-01

GRP. 11
0.0
9.79631E-03
3.90034E-D4
8.03932E-03
1.58683E-02
3.37068E-02
1.28473F.-01

GRP. 19
0.0
6. 18686E-U3
3.09659E-03
7.9282OE-03
1.13134E-02
2.88233E-02
1.37735E-01

GBP. 27
0.0
7.70429E-U7
9. 13284E-03
4.95573E-03
6. 17681E-03
1.64515E-02
1.48292E-01

GRP. 35
0.0
0.0
2.0 30 00E-0 2
5.00H41E-03
5.4 4016E-03
1.49748E-02
1.53816E-01

GAP. 4 3
0.0
0.0
7. 64427E-03
5. 139C5E-03
5.52525E-03
1.4786OE-02
1.36467E-01

GRP. 51
0.0
0.0
2. 20b05E-02
4.16431E-03
4.66615E-03
1. 17142E-02
1.58944E-01

GRP. 59
0.0
0.0
3.48084E-02

GRP. 4
0. 0
1.29534E-02
2.53460E-05
9.72156E-03
1.68406E-0^
4.54071E-02
1.23142E-01

GRP. 12
0.0
9.694U7E-03
5.37595E-04
8.01579E-03
1.49594E-02
3.29564E-02
1. 24847F.-0 1

GRP. 20
0.0
4.60253E-03
3.74769E-03
7.71665E-03
1. 156 12E-0 2
2.76280E-02
1.410 12E-01

GRP. 28
0.0
0.0
1.02171E-02
4.9J530E-03
7.84727E-03
1.61925E-02
1.55752E-01

GRP. 36
0.0
0.0
2.09721E-02
5.03833E-03
5.46663E-03
1.49501E-02
1.49477E-01

GRP. 44
U. 0
0.0
1.53263E-0 2
5. 137 19E-0 3
5.52310E-03
1.47395E-02
1.41251E-01

GRP. 52
0.0
0.0
2. 16637E-02
3.78429E-03
4.32410E-03
1.06883E-02
1.54172E-01

GRP. 60
0.0
0.0
1.37551E-02

GHP. 5
0.0
1.27727E-02
3. 1662 1F-05
9.47697F-03
1.69145F-02
4. 381<>lE-02
1.22494E-01

GRP. 13
0.0
9. 55990F-03
7.26705E-04
D.00569E-03
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(Remainder of cross section edit omitted)
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ELAPSED TIME0.12 M1N.
IDAT1=0 REQUIRES 62631 LOCATIONS. THIS VERSION

CROSS SECTIONS WILL BE STORED EXTERNALLY
4008 LOCATIONS WIIL BE USEC

OF XSDRN ALLOWS A MAXIMUM OF 5939 2

37
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SÔ
CO

*
-©

©
*

-S
O

U
^

in
©

rs.©
r-O

rs.O
J3

r^P
-C

r.rn
fN

O
'*

1
C

O
O

s©
©

cr'T
-C

N
*

-0
0

>
O

cO
©

3
3

0
0

,»
C

O
O

O
1*4

lu
tu

w
u

jiu
<

^r>
l©

C
.C

D
O

l>
*

r^^C
0

C
T

.r*
»

rs)r*
©

C
0

s0
0

^O
O

ir»
C

J
.O

1
0

U
i©

0
*

.©
C

J
'C

r.C
7

.C
T

.W
1

C
T

\©
0

S
O

O
©

O
s"'—

!s0
©

S
O

©
O

*
—

iC
J

t
t

M
M

N
H

H
H

=
Q

©
c
n

p
sc

r>
O

O
a

.O
C

.O
>

C
^O

C
N

C
T

.O
"*

C
^O

O
s"O

^O
sO

O
"lO

:7
.©

C
T

*
0

>
O

^C
7

.C
n

cJ>
0

0
>

0
©

0
©

0
^r'>

r-O
sO

O
O

'.C
>

©
f—

a:
cic;c5

c:2
5

H
z
o

c
r
.c

.o
^
in

o
s
jo

c
r
o

s
c
.©

©
C

T
.o

^o
^o

©
cr.cr.3

so
o

>
o

o
,N

©
cr.o

>
cT

»
o

>
o

>
cr'©

*
3

u
n

©
tn

cT
.—

)»
i/*

^©
*

o
»

.in
3

=-<
^
f-

r
*

r
it-

w
©

in
o

>
^
c
r
.r

s
-iT

)'s
!©

^
c
?

.^
o

o
o

,ffv
s
o

iic
A

3
0

T
-
?

o
»

o
ff9

.jc
^
c
r
.c

s
^
'^

fN
'N

'n
n

'^
J
a

^
a

a
'ln

in
in

s
c

U
J

Z
Z

Z
Z

Z
Z

_JC
J

>
I
.
•
•
>

•
•

•
•

.
1

i
.
<

•
•
.
.
•

I
i
.
,

i
.
.
,
.
•

•
.
>

,
•
,
.
,
,
,
.

,
Z

.*<
a
i^

u
jim

iu
c
a
in

a
-
a
c
T

'n
r
n

r
n

c
n

c
N

p
-
^

—
*

-
lo

^
s
n

»
-
r
N

r
M

r
N

c
n

iT
^
^
in

m
s
O

s
o

s
o

r
^
r
*

»
a

>
o

^
*

»
r
.»

-
*

-
r
-
^
»

^
^
-
.-

f—
»

-
^

^
»

-
.
-

I
I

I
I

I
I

I
I

I
I

I
I

I
u

.
r
-

C
N

«
-^

*
->

—
O

p*
P

-
r
^
r
^
r
s
.r

^
l^

r
^
fs

»
r
s
>

l^
r
^
f^

P
*

r
^
c
^
s
0

s
0

s
0

s
0

s
0

s
0

'^
O

s
0

s
0

.£
s
0

s
0

s
0

s
0

s
0

s
0

O
s
0

'^
s
0

s
0

s
0

s
0

o
s
0

s
0

s
0

s
0

s
0

s
0

s
C

>
s
0

s
0

r
-

r
-

i
0

o
o

©
o

©
o

o
o

o
o

o
©

o
3

o
o

a
o

o
o

o
o

o
o

o
o

o
o

o
o

o
C

T
o

©
o

o
o

o
o

o
o

C
T

O
o

o
o

o
o

<
£

52
U

J
>

H
M

^
U

U
U

4
U

U
U

U
C

t]U
C

i3
M

ia
U

U
ld

[l]U
U

U
[d

ld
U

U
U

u
]U

U
IC

O
U

[d
4

U
U

U
IiJ

U
IilU

H
i:^

Q
'
j
c
s
©
o
©
3
3
a
a
©
3
3
o
©
o
©
0
3
o
o
©
©
o
o
a
o
o
o
©
o
o
o
o
o
©
o
©
©
©
0
3
3
©
o
o
o
e
o
o
©

z
:

K
<
r
n
r
*
r
n
x
o
*
-
s
j
o
^
©
i
J
a
;
.
N
c
n
©
c
v
i
^
.
-
r
o
u
c
N
O
^
r
s
:
^
c
n
c
^
u
)
r
-
u
)
s
7
>
r
^
c
n
r
^
a
a
r
^
^
c
r
t
o
i
^
^
o
r
N
c
^
r
^
c
r
»
c
n
u
i
«
j
u
i

*
-
•

>
.

>
.
>
.
>
.
>
.
>
«

W
3
'
n
c
o
c
o
^
i
n
c
^
3
^
^
^
^
^
^
©
c
N
©
r
*
'
r
s
'
C
O
x
^
^
c
N
O
u
^
o
^
<
c
©
i
n
^
^
i
^
c
o
©
>
o
^
i
n
i
n
r
^
s
O
i
n
i
n
i
n
s
O
*
-
f
N
O
>
©

<
•<

<
<

<
<

<
Z

Z
cr.C

sO
a

>
L

n
*

—
C

O
»

©
C

N
sO

O
L

n
O

«
-^O

C
X

:C
O

O
^O

sT
.r^sO

sO
©

C
N

sO
rN

C
T

.sO
rs'C

N
sO

'"sO
rN

O
>

s0
3

0
s0

3
0

i,^fN
^fN

S
=

c
sc

sc
ssa

c
s

y
©

r
^
s
O

L
^
^
^
^
^
^
^
c
N

^
^
3

3
in

©
s
o

^
f^

^
©

c
^
in

c
^
©

r
^
^
r
s
ic

j.r
s
3

©
^
c
n

p
-©

c
r
r
s
-in

^
'M

>
»

n
c
-r

f-)r
s
s
p

.©
o

s
U

I
cs

=
.=

a
:^

.£
s

O
.

•
•

•
i

t
t

.
•

•
•

•
•

•
,

i
•

>
i

•
i

•
(

•
•

•
•

>
i

•
•

t
•

•
•

.
•

•
i

•
i

.
(

i
t

•
i

•
©

^
<

<
<

<
<

<
a

*
-
-
•
«

—
^
r
-
^
-
^
^
^
^
f-

T
-
^
^
o

^
c
^
^
x
r
s
'r

^
r
^
s
O

s
c
O

s
O

^
in

ir
i^

a
-
^
^
r
n

c
n

fn
r
n

r
N

C
N

C
N

C
N

C
N

C
N

C
N

c
N

C
N

C
N

C
N

*
-

^
-
^

"
^
o

in
s
o

a
.o

s
c
o

c*
»

-
fN

r
n

^
u

o
o

r
"
©

c
j.©

^
r
s
i^

^
in

s
o

r
^
«

c
j.©

t-
r
N

c
n

^
tn

N
O

r
^
c
o

O
A

©
^
r
s
,m

^
iJ

^
s
o

r
s
.c

o
^
o

^
fN

r
n

^
ijr

is
o

f^
c
c

m
n

"
i
n

?
3

U
r
-<

-^
-—

-»
-»

-r
.>

-^
T

-(N
C

N
C

N
C

N
C

N
fN

C
N

^
N

r
N

C
N

m
n

m
m

^
0

C
T

)r
r
|c

r
)n

r
r
)jj3

^
a

»
3

i»
3

^

0
0

0
'?

.3

1



(

(

f """

DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (23 of 21)
XSDRWPH Output (continued)

1
2
3
4
5

CONSTANTS FOR P( 3)
ANGL SET 1

1 -I.OOOCOE OO
2 -7.88675E-01
3
4
5

INT
1
2

MIXTURE
BY ZONE

1

ZPR67
CHDEH PII)

BY ZONE
0

SCATTERING
SET 2

1.00000E OO
4.33012E-01

-2*11325E-01 -4r33013E-01
2.11325E-01 ~'4.33013E-01

4.33012E-01
MID PTS

5. OOOOOE-0 1

7.886 75E-01
FIACII

0
_ I.OOOCOK OO

ELAPSED TIKE 0
OUTER INNER

1 0
2 0
3 0 „

FINAL HINITOR
ELAPSED TIME 0.36 MIN.

ZPR67 INFINITE MEDIUM CALCUIATIO

INFINITE MEDIUM CALCULATION VIA BONAMI
ACTIVITY TABLE

MATL NO. REACTION WEIGHTS
0

2. 50000 E-01
2. 50000E-01
2.50000E-01
2.50000E-01

SET 3
-9.99999E-01
-4.33921E-02

2.93394E-01
-2.93394E-01

4. 33921E-02
ZONE NO.

1

yllADRATUHE CO
DIRECTIONS

-1.00000E 00
-7.83675E-01
-2.11325E-01

2. 11325E-01
7.89675E-0 1

AREAS
1.00000E UO
1.00000E 00

VOLUMES
1.00000E 00

DENS FACT

NSTANTS
REEL DIRFC

5
5
4
3
2

RADIUS
0

MOD

WT X COS
0

-1.97169E-U1
-5.28312F-02

5.28312E-0 2
1. 971n9E-0 1

SPEC (INT)

. 15 MIN.
BALANCE

1.0000353E 00
1.0000343E 00
1.0000353E 00

UP
0
0
0

SCATTER PAriO EIGENVALUE
.0 1.2136192E 00
.0 1.2136116F 00
.0 1.2136126E 00
IAMBDA 1. 2135725E 00^=-

LAHBDA1
1. 2 135324E 00
1.0000515E 00
9.9593152E-01
ANGULAR FLUX ON

LAHBDA2 TIMEIH1N)
0.0 0.2268
1.0000267E 00 0.2958
9.9997473E-0 1 0. )643 _,__ „ ,_ „

16 —Result for ZPR-6/7 K-calculation

INT. ZONE NUMBER
1 1
2

TOTAL FLUX
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

1
INT.

I
INT.

1
INT.

1

GRP. 1
1.91540E-04

GHP. 9
2.96059E-03

GRP. 17
3.08858E-02

GRP. 25
1.12679E-01

GHP. )3
6.25301E-01

GRP. 4 1
1.28861E-01

GRP. 49
7.90757E-01

GRP. 57
1. 13827E 00
GHP. 65

1.50042E 00
GRP. 7 3

2.24421E 00
GRP. 81

1.95994E-01
GRP. 89

1.978S7E 00
GRP. 97

2.49968E 00
GRP. 105

2.29391E 00
GRP. 113

2.12440E 00
GRP. 121

4.21535E 00
GRP.129

4.4 39 89E-01
GRP. 137

2. 158 83 E 00
GRP. 145

1.57667E-01
GKP. 153

1. 32924E-03
GRP. 16 1

2.63543li-06
GRP. 169

2.07C69E-08

RADIUS
0

1.00000E 00
ZPR67

GRP. 2
3.35515E-04

GRP. 10
4.07998E-03

GRP. 18
3.90477E-02

GRP. 26
1. 28855E-01
GRP. 34
3.82260E-01

GRP. 42
1.37040E-0 1

GRP. 50
8.08685E-0 1

GRP. 58
1.I03626E 00
GRP. 66

1.51147E 00
GRP. 74

3.39451E 00
GBP. 82

4.39432E-01
GBP. 90

2.00949E 00
GRP. 98

2.46892E 00
GRP.106

3.80311E 00
GRP. 114

1.59175E 00
GRP. 122

5.95666E 00
GRP.130

1.90798E-01
GRP. 138

1.73788E 00
GnP.146

9.29213E-02
GRP. 154

4.30369E-04
GHP. 162

2.27063E-06
GRP. 170

3.09086E-08
ELAPSED TIKE 0.37 MIN.

N VIA BONAMI
INT. MIDPOINT AREA
5.00000E-01 1.00000E 00

1.00000E 00
INFINITE MEDIUM CALCULATION VIA BONAMI

GRP. 3
4.80742E-04

GRP. 11
5.70784E-03

GHP. 19
4.79424E-02

GRP. 27
1.54233E-01

GHP. 35
4.77369E-01

GBP. 43
2.49786E-01

GRP. 51
7.664 52E-01

GRP. 59
1.61176E 00

GRF. 67
1.54238E 00

GRP. 75
2.52017E 00

GRP. 8 3
1.09955E 0 0

GHP. 91
2.33924E 00

GRP. 99
2.45758E 00

GRF. 107
3.24547E 00

GRP.115
6.65643E-0 1
GHP. 123

5.91207E 00
GHP. 131

U. 19640E-02
GRE.139

1.3530BE 00
GRP. 147

4.51691E-02
GHP. 155

1.51427E-04
GRF.163

1.744 11 E-06
GRP. 171

5. €42 62E-09

GRP. 4
4.09O75E-O4
GHP. 12

8.26212E-03
GRP. 20

5.68403E-02
GRP. 2U

1.66846E-01
GRP. 36

4.95282E-01
GHP. 44

4.80254E-01
GRP. 52

8.3465BF.-01
GBP. 60

6.3/507B-01
GRP. 68

1.77077E 00
GRP. 76

1.33353E 00
GRP. 84

2.06924E 00
GHP. 92

2.80236E 00
GRP.100

2.44391E 00
GHP.108

7. 14523E 00
GRP.116

1.45584E 00
GRP. 124

4.95686E 00
GRP.132

6.51789E-0 2
GRP. 140

1.02312E 00
GRP. 148

2.99156E-02
GRP.156

4.99407E-05
GHP.164

1.210 17L-06

VOLUME PROD DENSITY
1.00000F 00 1.21357E 00

GRP. 5
4.95647E-04

GRP. 13
1.09585E-02

GRP. 21
7. 11210E-02

GHP. 2 9
1.93012E-01

GR P . 3 7
5.30566E-01

GR P. 4 5
6.47496E-01

GHP. 5 3
0.9 1606E-01

GHP. 6 1
1.1 1076E

GRP. 69
1.9194 9 E
GRP. 77

1.64788E
GRP. 8 5

4.42857E
GRP. 9 3

2.20087F
GRP.101

2.22460E
GRP. 109

1.83972E
GRP. 117

2.73891E
GRP. 125

3.45836E
GR P.13 3

1. 15272E-01
GHP.14 1

7.0233(1 E-01
GRP. 14?

1.405081-02
GHP. 15 7

3.23077F-05
GR P. 16 5

3. 9 96 0 IE-07

00

00

00

00

00

01)

00

00

00

GRP. 6
6. 15657E-

GBP. 14
1.46000E-02

GRP. 22
2.66864E-02

GRP. 30
2. 12464E-01

GRP. 3 8
6.07779E-01

GRP. 46
6.18670E-01
GRP. 54

9.44935E-01
GRP. 62

1.05481E
GRP. 70

1.98590E
GRP. 78

3.99455E
GHP. 86

2. 10176E
GRP. 94

2.32674E
GRP. 102

4.B8 655E
GRP. 1 10

4.81524E
GHP.118

1.081 155
GRP. 126

3. 13 126E
GRP. 134

4.31112E-
GRP.142

4.3B785E-01
GRP.150

6.37078E-03
GKP.158

6.93030E-OI.
GRP.166

3. 801 54E-Of!

-04

00

00

00

00

00

00

00

0(1

00

-01

39

GRF. 7
7.54436E-

G R P. 15
1.94121E-02

GRP. 23
5.95057E-02

GRP. 3 1
4.82669F-01

GRF. 3 9
6.09787E-01

GRP. 47
6.54789E-01

CRT. 55
7.82127E-01

GRI. 6 3
1.3R314E

GRP. 7 1
2. 04100E

GRP. 79
4.46992F

GRF. 8 7
2. 139 21 E

GRP. 95
2. 176 75E

GRP. 10 3
5.26U2UF.

GRF. 11 1
4.794 18E

GRP. 119
8. 93106E-C1

GRP. 127
2.43005E 00

GRF. 135
7.37397E-01

GRP. 143
3.55852E-C1

GRP. 151
2. 65700 E-03

GRF. 159
3.467 18E-06

GRP. 16 7
9. 13696E-08

•04

00

00

00

00

on

00

no

GHP. 8
2. 1335(.E-

GRP. 16
2.45725F.-n2

GRP. 24
1.00440 E-0 1

GRP. 32
5.38981E-ni

GRP. 40
4.34253E-01

GRP. 48
6.94856 E-0 1

GRP. 56
9.72868E-01

GEP. 64
1.40029E

GRP. 72
2.21913E

GRP. 80
4.90050E-

GRP. 38
2. 20269E

GRP. 96
1. 7 1329 E

GRP.104
1.4J5JOE
GRP.112

5.69659E
GRP.120

2.59292E
GRF. 128

1.04103E
GRP.136

2. 3729 HE
GRP.144

2.32517E-01
GRP. 152

1.96267E-0 1
GRP.160

2.BB738E-06
GRP.168

7.77493E-0H

•03

0 0

00

-01

0 0

no

oo

oo

oo

oo

oo

(XSDRNPM output continued on next page)



o

C/1

FINE GROUP SUMHAKY FOH bYSifcll

GHP. FIX SOUHCE FISS SOURCE
1 0.0 1.33293E-05
2 0.0 2.22465E-05
3 0.0 3.61248E-05
4 0.0 2.53460E-05
5 0.0 3. 16620E-05
6 0.0 3.94002E-05
7 0.0 4.84071E-05
8 0.0 1.32087E-04
9 0.0 1.93585E-04

10 0.0 2.78082E-04
11 0.0 3.90033E-04
12 0.0 5. 37 594 E-0 4
13 0.0 7.267C4E-04
14 0.0 9.63455E-04
15 0.0 1.25591E-03
16 0.0 1.61049E-03
17 0.0 2.03292E-03
18 0.0 2.52778E-03
19 0.0 3.09859E-03
20 0.0 3.74769E-03
21 0.0 4.47478F-03
22 0.0 1.66631E-03
23 0.0 3.61044E-03

. 24 0.0 6.15191E-03
25 0.0 7.09121E-03
26 0.0 e.08966E-03
27 0.0 9. 13283E-03
28 0.0 1.02170E-02
29 0.0 1.13259E-02
30 0.0 1.24461E-02
31 0.0 2.82290E-02
32 0.0 3.25152E-C2
33 0.0 3.64339E-02
34 0.0 1.95172E-02
35 0.0 2.C3000E-02
36 0.0 2.09720E-02
37 0.0 2. 15568E-02
38 0.0 2.20549E-02

DLC-41: Output from J0B2 of the ZPR-6/7 Sample Problem (24 of 24)

XSDRNPM output (continued)

IN SCATTER
0.0
1.45968E-06
3. 1149 1E-06
7.4 46 19E-0 6
7.01279E-06
7.49442E-06
7.99160E-06
1.36932K-05
1.66592E-05
2.90373E-05
4.61970E-05
6.67347E-05
9.06608E-05
1.26 74 3E-04
1.85843E-04
2.5568 1E-04
3.34436E-04
4.45446E-04
6. 16213E-04
7.67007E-O4
9.9134 3F.-04
6.65153E-04
1.11126E-03
1.64500E-03
1.96625E-03
2.55190E-03
3.21736E-03
4.04536E-03
4.61680F-03
5.2222 3E-0 3
9.99197E-03
1.35924E-02
1.87735E-02
1.81152E-02
1.9919 9E-02
2.06061E-02
2.35129E-02
2.8e759E-02

SLF SCATTER
9.67389E-06
1.66693E-05
1.99969E-05
1.75821E-05
2.20390E-05
2.83730E-05
3.61674E-05
1. 16178E-04
1.55677E-04
2.09625E-04
2.97074E-04
4.27168E-04

.76139E-04

.74444E-04
04477E-03
35037E-03

•73587E-03
, 2458BE-03

2.88851E-03
3.50046E-03
4.36758E-03
1.41800E-03
3.58527E-03
6.4J294E-03
7.50339E-03
8.94233E-03
1.05213E-02
1. 17242E-02
1.34590E-02
1.52990E-02
4.00627E-02
4.69604E-02
5.73701E-02
2.87150E-02
3.32068E-02
3.23753E-02
3.51480E-02
3.96993E-02

OUT SCATTER ABSORPTION LEAKAGE
1.40506E-05 2.98105E-06 0.0
2.59803F-05 5.43935E-06 0.0
4. 14327E-05 B.03 3 30E-06 0.0
3.42478E-05 6.88906E-06 0.0
3.99064E-05 8.33 36 4L-0 6 0.0
4.78011E-05 1.03875E-05 0.0
5.65991F-05 1.26690E-05 0.0
1.43513E-04 3.54091E-05 0.0
1.99075E-04 4.75346E-05 0.0
2.H1962E-04 6.72532E-05 0.0
4.01618F-04 9.05734E-05 0.0
5.60838E-04 1.23596E-04 0.0
7.49788E-04 1.72322E-04 0.0
1.01939E-0) 2.08 138E-04 0.0
1. 35227E-03 2.66368E-04 0.0 •
1.74745E-03 3.30075E-04 0.0
2.23346F-03 3.79416E-04 0. 0
2.79256E-03 4.5 982 9E-04 0.0
3.46904E-03 5.42391E-04 0.0
4.11911 E-03 6.57144E-04 0.0
4.89273E-03 7.33910E-04 0.0
2.0864 1E-03 2.74877E-04 0.0

4.14919F-03 6.05315E-04 0. 0
6. 96566 E-03 8.45252E-04 0.0
8.20059E-03 8.58413E-04 0.0
9.90906E-03 8.32926E-04 0.0
1. 1 39 75 E-02 9.52670E-04 0.0

1.295291-02 1.30928E-03 0.0
1.46284F-02 1.31436E-03 0.0
1.6 244 4 E-02 1.42352F.-03 0.0
J.48444E-02 3.37624E-03 0.0

4.28784E-02 3.2 29 11E-03 0.0
5. 17265E-02 3.48043E-03 0.0

3.55342E-02 2.09791E-03 0.0
3.76230E-02 2. 59696E-03 0.0
3.89507E-02 2.70753E-03 0.0
4.21693E-02 2. 89 975E-03 0.0
4.76007F-02 3.32957F-03 0.0

BALANCE
8. 55492E-0 1
0.60076E-0 1
8. 8 4219F.-01
8.87126E-0 1
0.89435E-0 1
8. 9 252 3E-0 1
0. 97592E-0 1
8.97930E-0 1
9. 20401K-01
9. 35863E-0 1
9.39725E-01
9. 37843E-01
9. 39783E-0 1
9. 40746E-0 1
9. 42202E-01
9. 46407F.-0 1
9.50701E-01
9.55159E-01
9. 6 16OB E-0 1
9.71849E-0 1
9. 85530E-01
9. 9 36 4 6 E-0 1
9.96538E-0 1
9. 99103E-01
9.999 14E-0 1
9.99980E-01
1. OOOOOE 00
1.0000 IE 0 0
9.99998E-01
1. 00001E 00
1.OOOOOE 00
1.OOOOOE 00
1. OOOOOE 00
1.OOOOOE 0 0
i.oooooe no
9.99999E-01
i.ooooie no
i.oonnoE no

Fission source

used in job3 ANISN

RUN

(Remainder of Summary Table omitted) (End of XSDRNPM output)
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DLC-41: JCL AND INPUT DATA FOR J0B3 OF THE ZPR-6/7 SAMPLE PROBLEM
//IJB2ASAM Jcfri15334j.'j B WRIGHT 6025- GIP (PREPARE MACROSCODIC GROUP
//GIP EXEC FCHTHCLG, REGION. GO=250K,LI3=F0RT iilnrnrnnmiT TAne rnr> Almoin
//sysprint di dummy . INDEPENDENT TAPE FOR ANISN)
//FORT.SYSIN DD UNIT=TAPE9,tISF= (OLD,PASS) , L RID SOURCF PROGRAM
// VOL=SER=RR0002,LABEL= (1.NL) , f °1' ouu,»-1- rnUUIVUI . ,
// DCB= (HECFM=FB,LRECL =8tl,BLKSIZE=3200) J
^SP.'EI&'.SflP.l EE SYSCUT=A.DCB= (HECFM=FBA,LiiECL=1)l,ULKSIZE=3458)
^Gvo[lsER2$l156DS8UHIl=TAP§9•Ddp^,CLD•PA6s,' >171n ANISN LIBRARY FROM NITAWL
// LABEL=M,NL) , ' J
// DCB=(RECFM=VBS. LR ECL=X,BLKS 17,E= 3 520)

^%H,(P??2\!i^Js^^?,'"^SI7IiJ520'nuFL=,,0()0>' \ 171n GROUP INDEPENDENT TAPE (1 MAT)^„»^?ACK 13520. (2000,50) eDSN=66GIP0O,0ISP=(NEW,PASS) J
//FT01F001 DD UNIT=SYSDA,lISP=(NEW,DELETE),
^™^£££T M5°%J300.300jfcDCB=llRF.OL=700, BLKSIZ E= 3504,RECFM=VBS)
//FT02F001 DI UNIT=SYSDA,tlSP= (NEW,DELETE) , '
//FX03F«»" '^St^StJS?' 1,*J^IlREC^f700,bLKSlZK=3504.RECFn=VBS)ACE= (3504. (300,300)1,ECB= IIRECl =700,ULKS1ZE =3504,RECFM=VBS)

F001 DE UNIT=SYSDA,DISE= (NEW,DELETE) ,
^«.^,p5^?'?^°'itUO0e3OO'ltDCB=(LHf:CI-=7O0/f,LKSIZt;=35O4,RECFH=VBS)
//FT04F001 DD UNIT=SYSDA,blsi= (NEW,DFLETE) ,
// SPACE= (3 50 4, (300,300j),DCll=(lRECL =700,BLKSIZE=3504fRKCFM=VBS)
//GO.FT05F001 CD *
ZPH-6/7 INFINITE MEDIUM BUN WITH GIP
1$$ 171 3 4 174 12 0 12 13 0 0 1 2 0 K T
10$$ F 13
11$$ 1 2 3 4 5 6 7 8 9 10 11 12
12**
2.357-4 1.33-5 9.2904-3 1.297-2 1.26-5 5.777-3
8.8672-4 1.177-4 1.39B-2 2.709-3 1.24-3 2.12-4

13$$ 1 5 9 13 17 21 25 29 33 31 41 45 T

^sysphintV'cummy^ ANISN (ZPR-6/7 INFINITE HOMOGENEOUS MEDIUM CALCULATION)
//FORT.SYSIN DC UNIT^TAPE9,DISP= (OlD,PASS) .
// VOL =SER =HS0002,LAL'EL=I2,NL) ,
// DCB= (UECFH=FB,LB ECL =8(), BLKS lZE= 3200)
//LKED.SYSIN DC *

ENTRY BAIN
OVERLAY LEVFL1
INSERT PLSHT. FIDO,TP,ADJNT,SO04 ,SH05,S814,W0T8, S966 .FFHEAD
OVERLAY 1EVEL1
OVERLAY LEVEL1
INSERT FINPH.FINPB1,PUNSH,CTFFUK,FLTFX^

CD OVERLAY LEV 1^2
INSERT BT.SUMA
OVERLAY LEVEL2
INSERT FEViG.MATE

//GO.FT06F00 1 DD SYSOUT=A,DCB= (HECFH=FBA,LHECL=1 33,BLKKIZE=3458)
//GO.FT0 1F001 DD UNIT=SYSCA,SPACE= ITRK,(900,50)) ,
// DCB=]RECFK=VBS,LHECL=X,BIKSIZE=3520,BUFL=4o66)
//GO.FT02F001 DD UNIT =SYSDA,SPACE= (TRK, (900,50)) ,
// DCB= (RECFK=VBS,LRECL=X,BLKSIZE=3520,lJUFL =4000)
//GO.FT04F001 DD UNIT=SYSDA, ^ .„ „„„.. „,„ ., „._.

'// "igliiSSfSSHiftSS^ff-SgSiiiS^S.'SSIt^gSSUAss, } 17lN GR0UP INDEPENDENT TAPE FROM GIP (1 MAT)
//GO.FTU8F00 1 DD DUMMY J
//GO.FT09F001 CD DUMMY
//GO.FT05F001 DD ♦

• ZPB-6/7 INFINITE MEDIUM RUN WITH ANISN
15$$ 10 0 2 1 11111 171 3 4 174 0 0 110 0 0 0 0 25 0

1 0 0 25 1 25 0 3 0 1 0
16** 2Z 1.-4 1.42089 3Z 1.0 0.0 0.5 1.-4 0.0 1.-3 .75 T
2** F 1. T
1**
1.33-5 2.22-5 3.605-5 2.53-5 3.16-5 3.93-5 4.33-5 1.32-4 1.93-4 2.78-4 riccinu cnnnrc CDnM vcnDMDM DlIM
3.095-4 5.37-4 7.26-4 9.62-4 1.25-3 1.61-3 2.03-3 2.52-3 3.096-3 3.74-3 FISSION SOURCE FROM XSDRNPM RUN
4.47-3 1.665-3 3.61-3 6.15-3 7.09-3 8.0U5-3 9.13-3 1.02-2 1.13-2 1.24-2

2.B2-2 3.25-2 3.64-2 1.95-2 2.03-2 2-097-2 2.15-2 2.205-2 2.24-2 1.51-2
3.82-3 3.805-3 7.64-3 1.53-2 2.31-2 2.31-2 2.31-2 2.29-2 2.27-2 2.24-2
2.21-2 2.17-2 2.12-2 2.07-2 2.02-2 1.96-2 1.9-2 1.84-2 3.48-2 1.38-2
1.85-2 1.51-2 1.45-2 1.38-2 1.32-2 1.26-2 1.2-2 1.14-2 1.08-2 1.02-2
9.69-3 9.17-3 8.67-3 1.59-2 1.41-2 6.46-3 6.08-3 1.11-2 9.7(1-3 1.05-3
3.93-4 8.09-4 2.18-3 4.16-3 7.55-3 3.42-3 3.2-3 2.99-3 2.8-3 2.61-1
2.44-3 2.28-3 2.13-3 1.99-3 1.85-3 1.73-3 1.61-3 1.5-3 1.4-3 1.3-1
1.22-3 2.69-3 2.25-3 7.54-4 5.53-4 1.34-3 7.96-4 1.77-3 6.30-4 9.07-4
7-55-4 b.49-4 3.02-4 3.88-4 1.68-4 1.0.3-4 1.16-4 6.4t>-5 6.22-5 1.73-4
2.49-4 3.79-4 2.61-4 1.8-4 1.24-4 8.52-5 5.86-5 2.6-5 1.44-5 1.24-5
1.06-5 4.75-6 4.4-6 7.00-6 6.78-6 1.31-5 9.01-6 6.2-6 4.26-6 2.91-6
2.01-6 1.38-6 9.51-7 6.53-7 4.49-7 3.09-7 2.12-7 1.46-7 1.-7 6.39-8
4.73-8 3.19-* 2.30-8 1.54-8 1.06-8 7.26-9 4.99-9 ).43-'i 2.36-9* 1.6 i-*♦
1.11-9 7.76-10 5.15-10 3.62-10 2.4B-10 1.71-10 1.17-10 8.07-11 5.54-11
1.07-10 1.44-11
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DLC-41: OUTPUT FROM J0B3 OF ZPR-6/7 SAMPLE PROBLEM (1 of 4)

PROBLEM BEGAN CN 77/77/77 ( 0 ) AT TIME HRS, 0.0 MIN. ♦ * *

GROUP INPUT IROGRAM - -ZPH-6/7 INFINITE MEDIUM HUN WITH GIP rnn AllTOMN
1$ ARRAY 21 ENTRIES READ FUR ANISN)
OT

IGM NO. OF GROUPS 171
IHT SIGMA (T) POSITION 3
IHS SIGMA (G—Gf POSITION 4
IHM TABLE LENGTH 174
MS MIXING TABLE LENGTH 12
MCR F.O. OF MATERIALS FROM CARDS 0
MTP NO. OF MATERIALS FROM LIB. TAPE 12
MTM NO. OF MATERIALS (HCBfrHTE* MIXTURES) 13
ITU 0 =DIRECT SOLUTION, 1=ADJCIKT 0
ISCT ORDER CF SCATTERING EXPANSION 0
IPRT 0=PRINT ALL, 1=NO PRINT, 2=FRINT MIXTURES 1
IOUT 0=OUTPUT ALL MAILS. 1=NONE, 2=IUXT. ONLY 2
IDOT 0=ANISK OUTPUT. 1=DOTIII, 2=DOTIV 0
NBUF NO. K-EYTES BUFFEH SPACE (DEFAULT=60) 60
29844 WORDS MEMORY FEiJUIRED VS. AVAILABLE 30000

LIBRARY RECORD LENGTH == 29754, EXTENDED TABLE LENGTH = 174

14 GHCUFS, 2 THROUGH 15 GO ON TAPE 4
156 GROUPS, 16 THROUGH 171 GO OH TAPE 1

10$ ARRAY 12 ENTRIES READ
11$ ARRAY 12 ENTRIES READ

-s. 12* ARRAY 12 ENTRIES RFAE
s—' 13$ ARRAY 12 ENTH1ES READ
f\ OT
-'?. 1 MIXTURE COMPONENT MULTIPLIER TAPE ID H1X CODE
O (101) (11 J> 112$) (13$) ( 7$)
^r 1 13 1 2.35700E-04 1 1
^ 2 13 2 1. 3300CE-05 5 2
•O 3 13 3 9. 29039E-03 9 3

-* 4 13 4 1.2S7C0E-02 13 4
5 13 5 1.26000E-05 17 5
6 13 6 5.77699E-03 21 6
7 13 7 8.86720E-04 25 7
8 13 0 1.177C0E-04 29 0
9 13 9 1.39800E-02 33 9

10 13 10 2.70900K-03 37 10
11 13 11 1.24000E-03 41 11
12 13 12 2.12C0OE-O4 45 12
13 13

ELEMENTS FHCM LIBRARY TAPE
MAIL ID TITLE

1 1 PO MO CASE FOH COMBINED CTR Y, CRBR PROCESSIN
2 5 PO PU241 CASE FOR COMBINED CTR 6 CI. UK PROCESSIN
3 9 PO NA CASE FOR REM SHIELDING PROBLEM
4 13 PO FE CASE FOH REM SHIELDING PROBLEM
5 17 PO U-235 CASE FOH COMBINED CTR 6 CRBR PROCESSIII
6 21 PO U-238 CASE FOR COMBINED LIBRARY (CTR C CRBR
7 25 PO PU239 CASE FOH COMBINED CTR S.CRBll PROCESSIN
8 29 PO PU240 CASE FOR COMBINED CTR £ CRBR PROCESSIN
9 33 PO C-16 CASE FOn COMBINED CTH 6 CRBH PHOCESS1N

10 37 PO CR CASE FOR COMBINED CTR 6 CRBR PROCESSIN
11 41 PO NI CASE FOR COMBINED CTH 6 CRBR PROCESSIN
12 45 PO MN-55 CASE FOP COMBINED CTR G CHBR PROCESSIN •

42

GIP (PREPARE MACROSCOPIC GROUP INDEPENDENT TAPE

(GIP OUTPUT CONTINUED ON NEXT PAGE)



DLM1, OUTPUT FP« J0B3 OF ZPR-6/7 SAW PROBLFH (2 o, U G|p ^ ^^
* * * ALL CROSS SECTIONS HAVE EEEN HFAD FROM CARDS AND LIBRARY TAPE 9, 1 GROUP SORTED DIRECTLY TC TAPE f
* * * 14 GROUPS HAVE BEEN MOVED FROM TAPE 4 TO TAPE 3

* * * 1 GROUP HAS BEEN SORTED FROM 3 TO 1 A NEW COI.EFULL TO 4, TilP BALANCE, IF ANY, TO 2
* * * 14 GROUPS HAVE EEEN MOVED FROM TAPE 4 TO TAPE 3

* * * 1 GROUP HAS BEEN SORTED FR0.1 3 TO 2 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 1
* * * 14 GROUPS HAVE EfcFN rIOVFD FROM TAPE 4 TO TAPE 3

* * * 1 GHOUP HAS BEEN SORTED FRC'1 3 10 1 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 2
* * * 14 GROUFS HAVE EEEN MCVED FnOH TAPE 4 TO TAPE 3

* * * 1 GROUP HAS BEEN SORTED FROM 3 10 2 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 1
* * * 14 GROUFS HAVE EEEN MOVED FROM TAPE 4 TO TAPE 3

* * * 1 GROUP HAS BEEN SORTEC FROil 3 TO 1 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 2
* * * 14 GROUPS HAVE EEEN HCVED FROH TAPE 4 TO TAPE 3

* * * 1 GROUP HAS BEEN SORTEC FROM 3 i'O 2 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 1
* * * 14 GROUPS HAVE EBFN MCVED FROM TAPE 4 TO TAPE 3

* * * 1 GHOUP HAS BEEN SOHTEC FROM 3 TO 1 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 2
* * * 14 GROUPS HAVE EEEN MOVED FROM TAPE 4 TO TAPE 3

* * * 1 GROUP HAS BEEN SORTEC FROH 3 TO 2 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 1
* * * 14 GROUPS HAVE EBFN MOVED FROM TAPE 4 TO TAPE 3

o
"~") * * * 1 GROUP HAS BEEN SORTED FROM 3 TO 1 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 2
2; * * * 14 GROUPS HAVE EEEN MOVED FROM TAPE 4, TO TAPE 3
sw

si * * * 1 GHOUP HAS BEEN SORTED FROH 3 i'O 2 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 1
(JC * * * 14 GROUFS HAVE EEEN MOVED FROM TAPE 4 TO TAPE 3

* * * 6 GROUPS HAVE BEEN MCVED FROM TAPE 1 TO TAPE 1

CROSS SECTIONS FOR GRP. 1
CROSS SECTIONS FOB GRP. 2
CROSS SECTIONS FOR GRP. 3
CROSS SECT1CNS FOR GRP. 4
CROSS SECTIONS FOH GHP. 5
CROSS SECTIONS FOR GBP. 6
CROSS SECTIONS FOR GRP. 7
CROSS SECTIONS FOB GRP. 8

(SOME GIP OUTPUT OMITTED)
CROSS SECTIONS FOR GRP. 168
CROSS SECTIONS FOB GBP. 169
CROSS SECTIONS FOR GRP. 170
CROSS SECTIONS FOH GRP. 171

* * * TOTAL IROBLEM CPU = 0 HRS, 0.0 MIN. * * * CPU INCREMENT = 0 MRS, 0.0 MIN. * * ♦

* * * PROBLEM BEGAN ON 77/77/77 ( 0 ) AT TIME HRS, 0.0 MIN. ♦ * *

IHC900I EXECUTION TERMINATING CUE TO ERRCR COUNT FOR ERROR NUMBER 217
IHC217I FIOCS - END CF DATA SET CN UNIT 5
TRACEBACK ROUTINE CALLED FROH ISN REG. 14 REG. 15 REG. 0 PEG. 1

IBCOn 000D1D7O O0ODUJ70 00000000 00000000
MAIN 00019FF8 0 100 17.-: 8 FDOOOOCH 0010HFF8

ENTBY POINT= 010D17E8
SUMMARY OF ERRORS FOR THIS JOB FRHOB NUMBER NUMBER OF EHHOHS

217 1

. • 43 .

(END OF GIP OUTPUT)
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DLC-41: OUTPUT FROM JOB3 OF ZPR-6/7 SAMPLE PROBLEM (3 of 4)

ZPH-
15$
16*
OT

2543
415

1 X-
2*
OT
1*
4*
5*
6*
7*
8$
9$

24$
OT

Z PR-
ID
ISCT
IGE
IBH
IM
IGH
HIS
MS
MTP
IDEM
IQM
IPP
ID1
ID3
ICM
IDAT2
IFLU
IPKT
EV
EPS
DY
DFM1
PV
XLAL
EQL

ZPR
INT.

1
2

ZPR-

1
2
3
4
5
6

6/7 INFINITE MEDIUM RUN 111V. ANISN
AHHAY 36 ENTRIES HEAD
ARHAY 14 ENTRIES READ

LOCATIONS WILl BF USED FOR Till:; PROiil.E
LOCATIONS WILt BE USEC TO L.FAE CROSS S

SEC. SETS READ FROM GRP. INDEPENDENT TA
ARRAY 1 ENTRIES REAt

166
167
168
169
170
171

ARHAY
ARRAY
ARHAY
ARRAY
ARHAY
AHHAY
AHHAY
ARRAY

6/7 INFINITE MEDIUM RUN WITH ANII
PROBLEM ID NO.
ORDER OF SCATTERING
1/2/3 = PLA/CYL/SPH
RT. B.C. SAME AS LIFT B.C.,IBl
NO. OF INTERVALS
NO. OF GROUPS
POS. CF SIGMA GG
MIXING TABLE LENGTH
NO. MAILS. FROM LIB TAPE
0/1=NCNE/DENSITY FACTORS(21+)
0/1=NONE/D1ST. SOURCE
INTERVAL OF SHELL SOURCE
0/1/2/3 =NO/PHM ND/PNCH H/BOTH
U/fl=NC/N ACT. BY ZONE
OUTER ITER. MAX.
0/1=NC/DIFFUSION(24$1
0/1/2=BOT'I1/LINEAH/STEE
0/1 = PRINT X-SEC/DO NO
EIGENVALUE GUESS
PRECISION DESIRED
CYL OH ILA HEIGHT
UT. FCR VOID COIIR.
IPVT= 1/2 - K/ALPHA
PT CNVHG EPS. IF .NE.O
EV CHANGE EPS.-SEARCH

6/7 IHFINITE HFDIUM RUN
ZONE MJMBEH RADIUS

1 0
1.000COE 0

171 ENTRIES REAL)
2 ENTRIES READ

171 ENTRIES RhAC
3 ENTRIES READ
3 ENTRIES REAL
1 ENTRIES READ
1 ENTRIES REAC

171 ENTRIES READ

0.0
1.00000
0.0
0.0
0.0
1.00000
1.00000

WITH ANI
A

1.000
C 1.000
WITH ANI

RT A
C
0
0
0
0
0

6/7 INFINITE MEDIUM HUN
FISS SPEC

1.33000E-05
2.22000E-05
3.605C01-05
2.530C0E-05
3. 16000E-05
3.93000E-05

VELOCITY
1.000CCF 0
1.OOOOOE 0
1.OOOOOE 0
1.OOOOOE
1.000C0E

I. / IOUUE-10
1. 170COE-10
8.070C0E-11
5.54000E-11
1.07000E-10
1.44O0OE-11

1.OOOOOE 0

1.OOOOOE
1.OOOOOE
1.OOOOOE
1.000C0E
1.OOOOOE
1.OOOOOE

HECIUH RUN

00
00
00
00
00
00

WITH

N

1
0
1
1
1

171
4

0
1
0
0
0
0
0

25
25

3
1

E-04

E-04
E-0 3
SN
SEA
OOE 00
OOE 00
SN
LBEDO

ZPH-6/7 INFINITE
CROSS

MIXTURE
SECTION MIXING

COMPONENT

ANISN
TABLE

1
2
3

ELAPSED TIME
OUTER INNER

NC. DENSITY

M
tCTIOfir
PE

IT II
ISN
IBL
IZM
IEVT
HIT
HIM
MCH
MT

1PVT
IPM
IIH
ID2
ID4
IDAT1
IFG
IFN
IXTR
EVM
til
DZ
XNF
RYF
XLAH
XNPM

ANISN (ZPR-6/7 INFINITE HOMOGENEOUS

MEDIUM CALCULATION)

0/1 = REG./ADJ. 0
QUADRATURE CRCEH 2
0/1/2/3 = NC RF.FI./REFL/PEH/WHITE 1
NO. OF ZONES 1
0/ 1/2/3/4/5/6=0/K/ALPHA/C/Z/n/ll 1
POS. OF SIGfA T 3
TABLE LENGTH 174
NO. MAILS. FROM CARDS 0
NO. OF MATLS. 1
0/1/2=NOHE/K/ALPHA 0
0/1/1M = NONE/S(MM,IPP) /S(MH,IM) 0
INNER ITER. MAX. 25
0/1/2=NO/X-SEC TAPE/PRE V 1
0/1=NO/N ACT. BY INT. 0
0/1/2=NO/MTF/MAX TAPE 1
0/1=NO/FEW GRP. 0
0/1/2=ltlPUT 2*/3*/PHEV. CASE 0
0/1=CAI.C/HEAD P-I. CONSTANTS 0
EIGENVALUE MODIFIER 0.0
BUCKLING FACTOR 1.42089F, 00
PLANE DEPTH 0.0
NORM. FACTOR 1.OOOOOE 00
LAMBDA2 RELAXATION 5.00000F-01
1-LAMBDA MAX.-SEARCH 0.0
NEW PARAM. HOD.-SEARCH 7.50000F-01

VOLUME
1 .OOOOOE 00

FISS DENS
1.OOOOOE 00

DENS FACTOR

LFT ALBEDO DIFF

i.ooooof: 00
5.77350E-01
5. 77350E-01

MAT'L/ZONE OF
0

P(L) RADTUS
0

HOD

NFINITE HOMOGENEOUS MEDIUM OPTION

CHOSEN FOR ALL GROUPS

RESULT FOR ZPR-6/7 K-CALCULATION
QUADRATURE CONSTANTS

WEIGHT
0

5.00000E-0 1
5.00000E-01

REFI. DIRECT
3
3
2

COS.

-2.P0675E-0 1
2. H Mi 75 K-01

0
0
0

0
TIKE

0.33 MIN.
NEUT BAL

0.0
1.0000206E 00
1.0000315E 00

1.OOO0372E 00
0.66 MIN.

I1PSCATTER
0.0
0.0
0.0

0.0

RATIO EIGENVALUE
0.0
1.21329b9E
1.2133579E

LAMBDA1
o.n
1.2 1329 69E 00
i.oooo505i; no

9.9993444E-01

LAMPDA2
0.0
0.0
1.0000277F

ELAPSED
ZPR-6/7 INFINITE MEDIUM RUN WITH ANISN

00
00

1.21333H9E 00

44

no

9.9997407F-01
ANG. FLX ON ?.
FI'IAL MOHITOR

(ANISN OUTPUT CONTINUED ON NEXT PAGE)
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DLC-41: OUTPUT FROM JOB3 OF ZPR-6/7 SAMPLE PROBLEM (4 of 4)

ANISN OUTPUT (CONTINUED)

INT. ZONE NUMBER

2
ZPH-6/7 INFINITE

TOTAL FLUX
INT

RADIUS INT. MIDPOINT AREA
0.0 5.00000E-01 1.OOOOOE 00
1.G00C0E 00 1.OOOOOE 00

MEDIUM RUN WITH ANISN

VOLUME FISSION DENS
1.OOOOOE 00 1.213U9E 00

GRP. FIX
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

GRP. 1
1.91150E-04

INT. GRP. 9
1 2.95240E-03

INT. GHP. 17
1 3.08447E-02

INT. GHP. 25
1 1. 12657E-01

INT. GRP. 33
1 6.24H47E-01

INT. GHP. 4 1
1 1.28697E-01

INT. GRF. 49
1 7.90480E-01

INT. GBP. 57
1 1.13H17E 00

INT. GBP. 6 5
1 1.50057E 00

INT. GRF. 73
1 2.24449E 00

INT. GHP. 81
1 1.95991E-01

**• INT. GRP. 89
^Z. 1 1.97902E 00

INT. GRT. 97
1 2.499 77E 00

INT. GRP. 105
1 2. 2 94 04 E 00

INT. GRP. 113
1 2.12452E 00

INT. GRP. 121
1 4.21557E 00

INT. GHP. 129
1 4.44013E-01

INT. GRP. 137
1 2.158S4E 00

INT. GdP-145
1 1.57695E-01

INT. GHP. 153
1 1.32931E-03

INT. GRP.161
1 2.635C3E-06

INT. GHE.169
1 2.86899E-08

SUMMARY FOR ZONE
SOURCE

GRP. 2
3.34851E-04

GRP. 10
4.07844E-03

GRP. 18
3.H9404E-02

GBP. 26
1.28796E-01

GnP. 34
3.81949E-01

GRP. 42
1.36919E-01
GHP. 50

8.00419E-01
GRP. 58

1.03649E 00
GRP. 66

1.51178E 00
GHP. 74

3.39475E 00
GRP. 82

4.39429E-0 1
GRP. 90

2.00952E 00
GRP. 98

2.46899E 00
GRP. 106

3.80329E 00
GRP. 114

1.59184E 00
GHP. 122

5.95897E 00
GRP. 130

1.98809E-01
GRP. 130

1.73797E 00
GHP. 146

9.29258E-02
GHP. 154

4.30389E-04
GRP. 162

2.27019E-06
GBP.170

3.08904E-08
1 BY GBOUE IN

FISS SOURCE
1.33016E-05
2.22027E-05
3.60543E-05
2.53030E-05
3.16038E-05
3.93047E-05
4.83058F-05
1.32016E-04
1.93023E-04

GRP. 3
4.79802E-04

GHP. 11
5.70090E-03

GRP. 19
4.7e96SE-02

GRP. 27
1.54192E-U1
GRF. 35

4.77202E-01
GRP. 43

2.49553E-01
GRP. 51

7.66595E-01
GUI. 59

1.61172E 00
GRP. 67

1.542H8E 00
GRP. 75

2.52002E 00
GRP. 03

1.09952E 00
GRP. 91

2.33929E 00
GRP. 99

2.45765E 00
GRP.107

3. 2456 IE 00
GHP. 115

6.65685E-01
GHP. 123

5.9 12 38E 00
GHE.131

8. 196U4E-02
GRP. 139

1.35315E OC
GRP. 147

4.51714E-02
GHP.155

1.51434E-04
GHP. 16 3

1.74369E-06
GRF. 171

5.63726E-09
CLUDING SUM

IN SCATTER
0.0
1.45665F.-06
3.10870E-06
7.43160E-O6
7-00006E-06
7.46058E-U6
7.97442E-06
1.36646E-05
1.66395K-05

GRP. 4 GRP. 5 GRP. 6 G R F. 7 GRP. a

4.03357E-04 4. 947.37 E-04 6. 14222E- 04 7.52951E- 04 2. 13210E-03

GHP. 12 GRP. 13 GRP. 14 GHP. 15 GRP. 16

8.253U3E-03 1.09489E-02 1.45804E- 02 1.93316E- C2 2.45590E-02

GRP. 20 GHP. 2 1 GRP. 22 GHF. 2 3 GRP. 24

5.b735bE-02 7. 10435E-02 2.6664 2E- 02 5.94892E- 02 1.00405K-0 1

GBP. 28 Gil P. 2 9 GRP. 30 G H P. 3 1 GHP. 12

1.66 6 4 3E-0 1 1. 92669E-01 2.1184 7E- 01 4.82101E- 01 5. 38620E-01

GHP. 36 GR P. 3 7 GRP. 30 GRP. 39 GPP. 40

4.95149E-01 5.29792E-01 6.07 3B7E- 01 6.0 8967E- 01 4.3 3568E-0 1

GRP. 44 GRP. 45 GRP. 46 CPE. 47 GPI. 48

4.79638E-0 1 6.47288 E-01 6.13343E- 01 6. 5 49 32 E- 01 6.94489E-01

GHP. 52 GHP. 5 3 GHP. 54 GHF. 55 GRP. 56

8.34B94K-0 1 8.91351E-01 9.45000B- 01 7.8 2134E- 01 9.73151E-01

GRP. 60 GRP. 61 GRP. 62 GH P. 6 3 GHP. 64

6.J7769E-0 1 1. 11121E 00 1.05479E 00 1.38345E CO 1.40026E 00

GHP. 68 GRP. 6S GRP. 70 GPP. 7 1 GRT. 7 2

1.77139E 00 1.92001E 00 1.98606K 00 2 . 0 4 1 30 E 00 2. 21944E 00

GHP. 76 GR P. 7 7 GRP. 73 GBP. 79 GRT. 80

1.33347E 00 1.64782E 00 3.99452E 00 4.46989E 00 4.90045E-0 1

GRP. 84 GRP. 85 GRP. 86 GRP. 87 GHP. 88

2.06922E 00 4. 42857E 00 2. 10177E 00 2. 18925E 00 2.20272E 00

GUP. 92 GRP. 93 GRP. 94 GRP. 95 GRP. 96

2.B0241E 00 2.20094E 00 2..32602E 00 2. 1768 IE 00 1.719 3 5E DO

GBP.100 GHP. 10 1 GHP.102 GRF. 10 3 G R P. 10 4

2.44396E 00 2.22469E 00 4.88676E 00 5.26053E 00 1. 43536E (>n

GBP.108 GRP. 10 9 GRP.110 GRP.111 GRP.112

7. 14562E 00 1.H39H2E 00 4. 3155 IE 00 4.79444E CO 5.69690E 00

GRP. 116 GHP. 117 GHP. 118 G HP. 119 GRP. 120

1 .455 92E 00 2.73906E 00 1.08121F. 00 ft. 93154 E- 01 2.59105E On

GHP. 124 GRP. 12 5 GKP. 126 GRF. 127 GBP.123

4.957 12E 00 3.45855E 00 3.13 343E 00 2. 4 30 18 E 00 i.04iore on

GBP.132 GRP.13 3 GHP.134 GRP. 135 GRP.136

6.51824E-02 1.15279E-01 4.31135E-•01 7.37436E--01 2.37300E 00

GBP. 140 GRP. 14 1 GHP.142 GRF. 143 G H P. 1 4 4

1.0231UE 00 7.02372F-01 4. 38806E--01 3. 55869 E--01 2.3252BE-ni

GRP. 148 GRP.14 9 GHP.150 GRE. 151 GPP.152

2.99171E-02 1.40515E-02 6.37109E-•03 2.657 13E--03 1.96277E-U3

GBP.156 GRP. 157 GRP.158 GRP. 159 GHP.160

4.994 29E-05 3. 23083E-05 6.93049E--06 3. 467 15E -C6 2.88715F-06

GRP. 164 GRP.165 GRP.166 GRP. 167 G P P. 16 3

1 .21 004 E-06 3.89479F-07 3.80003E--08 9. 1326BE--08 7.77032E-03

FOR ALL GROUPS JN LINE 172
SLF SCATTEH OUT SCATTER AUSOHPTION L FAKAGE BALANCE

9.b5379E-06 1.03260E-05 2.97565E--06 0.0 9. 99995F.-O 1

1.66363E-05 1.H2308E-05 5.42859E -06 0.0 9.99996 F-U1

1 .99570E-05 3. 10957E-05 0.06749E -06 0.0 9.99997F-01

1.75512E-05 2. 5 8573 E-05 6.87697E -06 0.0 9. 99996 E-01

2. 19986E-05 3.02357E-05 8.36 824E -06 0.0 9. 99997E-'l 1

2 .83069E-05 3.64222E-05 1.03633E-05 0.0 9 . 9 9 9 9 6 E - 0 1

3.60914E-05 4. 36331 E-05 1.26423E -05 0.0 9. 99996 E-0 1

1. 16098E-04 1. 10296E-04 3. 53 84 BE -05 0.0 9. 99995 E-0 1

1 .55246E-04 1.6 2 260 E-0 4 4. 74 03 2 E -05 0.0 9.94995E-0 1

(REMAINDER OF SUMMARY TABLE OMITTED) (END OF ANISN OUTPUT)
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DLC-41: JCL AND INPUT DATA C0R JOBl OF THE GTR STANDARD BLANKET SAMPLE PROBLEM (1 of 2)

AIM (CONVERT 171n,36g AMPX LAPHNGAS LIBRARY
//IJB3SAHP JCU (13620).'J U HH1UHT bU25- _„_. Mlllnu,
//*CLASS CPU91=05M.10=25.REGI0N=270K.SPECIAL=TAPE BCD-TO-BIHARY)
//A1H1 EXEC FOUTHCLG, REGION. G0=2 70 K,HB=FOUT
//SYSPRINT DC DUMMY
//FOnT.SYSIN DD UNIT=TAPE9,DISE= (CID,PASS) ,

'// Sc°B:lREic^=?g;L^^L=8o.1Bi:KHfzE=32oo, AIM SOURCE PROGRAM
//LKED.SLASH DD UNIT =3 33 0,VOl=SEB=NE33 30,DSN = HHH. AMPX. SLASH. R047 7,
// DISF=SHH,ICt=(RECIM=FB,LRECL=eO,BLKSIZE=3200)
//LKED.SLFTN DD UNIT=3 330,VOL=SEH =NE3330,DSN =HHR.AMPX.SLFTN.R84 77,
// DISP=SHR,ICE=(RECFM=FB,IRECI=80,BLKS1ZE=3200)
//LKED.SYSIN DC *

INCLUDE SLASH
INCLUDE SLFTN

//GO.FT06F001 DD SYSCUT=A.DCB= (HECFM=FBA.LKECL=133,BLKSIZE=3453)
//GO.FT17F001 ID UNIT=SYSDA,SPACE=JTRK, (900,50) ) ,
// DCB=(RECFB=VUS, LRECL=X.BLKSIZE=3520,BUFL=4000)
//GO.FT73F001 DD f)NIT=TAPE9 ,DISP= (CLD, KEEP) , -*

'// labIlmknlk1' ( (171n,36g) BCD AMPX LAPHNGAS LIBRARY
// DCB=(HECFK=FH,LRECL=80,UIKSIZE=3200) J
//GO. FT75F001 DD UNIT=SYSDA, -)

7/ "S^ISSSS^IIiSSo'̂ ofj?5lgiSIi;i3S?;flD?SS18S8!tASS, 1 (171m,36g> binary ampx laphngas library
//GO.FT05F001 ID *
D$S 75 71 Mi 1 2$t 0-1 1 E T

^ DLC-41: JCL AND INPUT DATA FOR JOBl OF THE CTR STANDARD BLANKET SAMPLE PROBLEM
^//AIH2 EXEC F0RTHCLG,HEGICN.G0=2 /OK,LIH=FORT

^^/SF0ii^iYSIl8tDS"u^T=TAPE9.CISF=(0ID.PASS,. x .,„ cn|1Drc Affili(C0HVERT 36G ^ SMUG UBRARY BCD-TO-BINARY)
%'/, S^=l„ErE?S=?B,,tRLAF^=8«J:BL^izE=3200) > AIM S0URCE PR0GRAM
<*t//LKED. SLASH DD UNIT=333 0,V0L=SEE=NE3330,DSN=HUR.AMPX. SLASM.R84 77,
lW/ DISP=SHR,ICt=(BECFM=FB,LRECL=eO,BLK3IZE=3200)

//LKED.SLFTN DD UNIT=3330.V01=SER=NE3330.DSN=RWH.AMPX. SLFTN. RH4 77,
// DISP=SllR,CCB=(RECFH=PE,LBECL=80,BIKSIZEO200)
//LKED.SYSIN DD *

INCLUDE SLASH
INCLUDE SLFTN

//GO.FT06F001 DD SYSCUT=A,DCE= IRECEM=FBA.LHECL=133,BLKSIZE=3458)
//GO.FT17F001 DD UNIT=SYSDA,SPACE= (TRK, (900,50)) ,
// DCB=|RECFM=VBS.LBFCL=X,BIKSIZE=3520.BUFL=4000)
//GO.FT74F001 DD UNIT=TAPi9,DISP=(OLD,KEEP), ->» 7C Drn AMnv cmir , IDnAnv
// vol=seb=r305i, L 36g BCD AMPX SMUG LIBRARY
// LADEL=(3,NL). [
// DCB=(HECFB=FB,LRECL=80,BIKSIZE=3200) J
//GO. FT76F001 DD UNIT =SYSDA. -> 7r nI„.nu >unv runr i inrmw
// dcb=(recfm=vbs,lrecl=x,bLksize=3520,bufl=40oo). y_ 36g BINARY AMPX SMUG LIBRARY
// SPACE= (3520, (2000,50)) ,CSN=66AIMX2,DISP=(NEW, PASS) j
//GO.FT05F001 DD *
0J$ 76 74 1$I 1 21$ 0 - 1 1 E T

47



DLC-41: JCL AND INPUT DATA FOR JOBl OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (2 OF 2)
>

//CHOX EXEC FOKTHCLG,REGION.GO=2/OK,L1B=FOHT

//^oiTP^YNIiNDDDDiUuNniYT=TAPE9.DisP= (cio.PAss,. 1 rmy ,n||RrF PRnrRflM CHOX (SELECT AND COMBINE NEUTRON GAMMA-RAY
7/ Dc[j=lREEFE2?g1L^^I'=0o^lLKsizE=32oo) J CH XS0URCE ?mm PRODUCTION AND INTERACTION DATA FOR 4 MATERIALS) }
//LKED. SLASH DC (5n IT=3330!vOL=SER=NE3 33 0, DSN=BWB. AMPX. SLASH. B8 477,
// DI3P=SHR,DCE=(RECFM=FE,LBECL=80,DIKS1ZE=3200) x
//LKED.SLFTN DD UNIT=3330,VOL=SER=NE3330,DSN=RWR.AMPX.SLFTN.R84 77, '
// DISP=SHR,DCE=(RECIM=FB,LRECl=eO,BLKSIZE=3200)
//LKED.SYSIN DD *

INCLUDE SLFTN »
INCLUDE SLASH '

//GO.FT06F00 1 CD SYSOUT=A,DCB= (RECFM=FBA,LHECL=1 33 ,BLKSIZE=3458)
//GO. FT17F001 DD UNIT=SYSCA.SPACF=(TRK, (900,50)j ,
// DCB={RECFH=VUS,LRECL=X,bIKSIZF=3520,UUFL=4096) x
//GO. FTI8F001 CD UNIT=SYSCA,SPACE=(TRK, (900,50)) , '

/^GO.FT05F0pi

2 ^ ._. _. . ._ _ .
5$J 1274 1109 1271 1272 T

1/ u oi ouu L — n a lit, u— \n c\* r n— r on » jl.«q*~ i*— i

'//GO. FT17F00 1 DD UNIT=SYSCA.SPACF= (TRK, (900,50)j
// DCB={RECFH=VUS,LRECL=X,bIKSIZF=3520,UUFL=4 096#
//GO. FTI8F001 CD UNIT=SYSCA.SPACE= (TRK, (900,50)) ,

^ // DCB=JRECFM=VBS,LRECL=X,BLKSIZE=3520.BUF! =4096)
w //GO.FT72F001 DD UNIT=TAIE9,DISP=(CLC. FA3S) ,

^ '// wbIlmT^l.?' I 171n AMPX LIBRARY (FROM JOBl OF ZPR-6/7 SAMPLE PROBLEM)
O // DCB=(RECFM=VBS.LBECL=X,BLKSIZE=3520,BUFL=4096) )
^Z\ //GO.FT75F001 DD UNIT=SYSCA,
JJ // DCD=(RECFM=VBS.LRECL=X,BLKSIZE=3520,BUFL=4096) , A \
W^G0^Tfe^i286(SgI?il0YHADSN=e6Ainn'DISP=,OLU'6KLETf:) M171n36g) AMPX LAPHNGAS LIBRARY }

// DCB=(RECIM=VBS, LR ECL= X,b£kSIZE=3 520.BIIF L=4 096) , J 7 7C. AMpy CMNf; I IRRARY
// SPACED (3520, (2000,50) ),ESN=66AIMX2.DISP= (OLD, DELETE) $ Jotl ""• A ol luu LID1WIM
//GO. FT01F001 DD IISIT=TA PE7 ,DISP= (NEW, PASS) , ^

7/ la0belI(TXnl)10' T(171n/36g) CC
// DCB=iREcfM=VBS, LRECL=X,BLKSIZE=3520,DEN=2,TnrCll=C,BUFL=aog6) J ^
//GO.FT05F001 DD * '

48

^"g|=pn=*iLf;0' "" _ I(171n/56g) COUPLED AMPX MASTER WITH 4MATERIALS
j'$$~72~75~76 "IE 1$$ 4 E T
2$$ 1274 1189 1271 1272 3$$ 1274 1189 1271 1272 4t$ 6 41 3 3

)

)



DLC-41: OUTPUT FROM JOBl OF CTR STANDARD BLANKET SAMPLE PROBLEM (1 OF 3)

r

(

(

< C
O

D
t

ARRAY 2 ENTRIES BEAC
ARRAY 1 ENTRIES BEAC
ARHAY 4 ENTRIES READ

iiiiiiiiiiii
iiiiiiiiiiii

ii
ii
ii
ii
ii
ii
ii
ii

iiiiiiiiiiii
IIIIIIIIIIII

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

JJ
JJ

JJ
JJ
JJ
JJ
JJ
JJ
JJ

JJ JJ
JJJJJJJJJJJJJ
JJJJJJJJJJJ

0000000
000000000

00 00
00 00
00 OC
00 00
00 00
00 00
00 CO
00 00
ooooooooo
0000000

33333333333
3333333333333
33 33

33
33

333
333

3 3
33

3 3 3 3
3 133333333333

33333333333

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
A A AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

BEDBBBBBBBBB
BBEUDBBBUBUBU
BB BB
BB BB
BB BU
BDDEBBEDBBBB
EBEBBBBBUBHB
BB BB
BB BB
BB BB
BBBBBDBBUBBBB
EBEEEL'tBBBB

//
//

//
//

//
//

//
//

//
//

//

COMMENCE BCD-TC-BINAHY CONVERSION FOR

THE BCD-TO-BINARY CONVERSION IS COMPLETED

IIIIIIIIIIII
I11I1I1 Hill

II
II
II
II
II
II
II
II

IIIIIIIIIIII
IIIIIIIIIIII

33333333333
33333333333 13
33 33

33
3 3

3 33
33 3

3 3
33

33 33
3 133333 33333 3
33333333333

1 1
111

1111
11
11
11
11
11
11
11

11111111
11111111

11
111

1111
11
11
11
11
11
11
11

11 111111
11111111

' 49

MMM
MMHH
EH MH

MH
HHH

MMHH
MM HM

rn
mi
KM
MH
I'M
MH
MM

MM

MM MM
MHi1
H

HH
HH
HH
HM
MM
HM
MM
MM

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS

SS S S j o.» b S S o S

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS
SSSSSSSSSSS

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

7777777777777
777777777777
77 77

77
77

77
7 7

77
7 7

77
/ /
77

AIM (CONVERTS 171n,36g AMPX
LAPHNGAS LIBRARY BCD-TO-BINARY)

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA

AA AA
AA AA
AA AA
AA AA

//
//

//
//

//
//

//
//

//
//

HM
MMM
HHMH
MH MM

KM
MMM

HMM1
MH M.l

MM
MH
HH
HH
HM
MH
HH
HM

MM M H
MM 11

M

HH
11H
HM
KM
MM
HH
HH
HH

77777777 77777
777777777777
77 77

77
77

7 7
77

77
77

77
77
77

44
4 4 4

4 4 44
4 4 4 4

44 44
4 4 4 4

44 44
4 44444444444

U444444444444
4 4

44

PPPPPPPPPPPP
PPPPPPPPPPPPP
PP P P
PP PP
PP PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
PP

7777777777777
77777 7 7 777 77
77 7 7

77
77

77
77

77
77

77
77
77

5555555555r
5555555555r
55

55

555555 555555
5555555555555

55
55

55 5 5
} J J t J t i J .>-* ' * .*

5 5555 5555 55



DLC-41: OUTPUT FROM JOBl OF CTR STANDARD BLANKET SAMPLE PROBLEM (2 OF 3)

o
7)
01

0$ ARRAY
1$ ARRAY
2$ ARHAY
OT

iiiiiiiiiiii
iiiiiiiiiiii

ii
ii
ii
ii
ii
ii
ii
ii

iiiiiiiiiiii
iiiiiiiiiiii

ii
in

1111
ii
11
11
ii
ii
11
11

11111111
11111111

22222222222
2222222222222
22 2 2

22
22

22
22

22
22

22
2222222222222
2222222222222

2 ENTRIES READ
1 ENTRIES BEAD
4 ENTRIES READ

JJ
JJ
JJ
JJ
JJ
JJ
JJ
JJ
JJ

JJ JJ
JJJJJJJJJJJJJ
JJJJJJJJJJJ

0OOC0O0
000000000

00 00
00 00
00 00
00 00
00 00
00 OC
00 00
00 00
000000000
ooooooc

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333333333333

33333333333

AAAAAAAAA
AAAAAAAAAAA

A A AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA . AA
AA AA
AA AA
AA AA

BBBBOBBBBBBB
tBFEPBPEEBBBB
EB BB
DB BB
BB BB
BBBUBBBBUBBB
BEEBBBEBBBBB
EB EB
BB BB
BB BB
BBEDEBBEbBBBB
BUBBDUBUUBB

//
//

//
//

//
//

//
//

//
//

//
//

COMMENCE DCD-TO-BINAHY CONVERSION FOR

THE BCC-T0-B1NARY CONVERSION IS COMPLETED

IIIIIIIIIIII
IIIIIIIIIIII

II
II
II
II
II
II
II
II

IIIIIIIIIIII
IIIIIIIIIIII

33333333333
3333333333333
3 3 3 3

33
3 3

3 33
333

33
33

3 3 3 3
3333333333333
33333333331

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
222222222222?.

50

HH
MHH
MHHM '
r.n mm

MM
MMH

HHMH
HH HM

MM
rH

MM
PM

nn
MH
MM
CM

HM MH
MHH
a

MH
HH

HH
HM
HH
HH
MH

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS

SSSSSSSSSSSS
ssssssssssss

SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

333333 33 131
3 1333 11313313
33 33

33
33

333
3 33

33
33

33 3 3
3J333I1333JJ 3

3 3331133333

AIM (CONVERTS 36g AMPX SMUG LIBRARY

BCD-TO-BINARY)

AAAAAAAAA HH MM
AAAAAAAAAAA MHH MHH

AA A A MHKH HHMH
AA AA MM MM MM HH
AA AA HH MM H M HM
AAAAAAAAAAAAA MH MMM MM
AAAAAAAAAAAAA HH H HM
AA AA MM HH
AA AA MM MM
AA AA MM MH
AA AA MH MM
A A AA HM MH

//
//

//
//

//
//

//
//

//
//

//

7777777777777
777777777777
7 7 7 7

77
77

77
77

77
77

77
77
77

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
22222222/2/22
22 2222?2/2222

PPPPPPPPPPPP
PP"PPPPPIPPPP
IP PP
PP P P
PP P P
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
IP
PP

PP
PP

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

555555 5555
555555 5555
55
55
55
555555 5555
555555 5555

35 5

55
555

5 5
5 5
5 5

V> 5
55

55
555555 5555

555555555



J -

DLC-41: OUTPUT FROM JOBl OF CTR STANDARD BLANKET SAMPLE PROBLEM (3 OF 3)

X

IIIIIIIIIIII
IIIIIIIIIIII

II
II
II
II
II
II
II
II

IIIIII1IIIII
IIIIIIIIIIII

11
111

1111
11
11
11
11
11
11
11

1 111111
1111111

22
222
22

222222222
2222222222

22
22
22

22
22

22
22

2
2222222222
2222222222

2
222
222

01 ARRAY

JJ
JJ

JO
JJ
JJ
J J
J J
JJ
J J

JJ JJ
JJJJJJJJJJJJJ
JJJJJJJJJJJ

0000000
000000000

00 00
00 00
00 00
00 00
00 00
00 cc
00 00
00 00
000000000
0000000

33333333333
3333333333333
3 3 3 3

33
33

333
333

33
3 3

3 3 3 3
3333333333333
33333333333

9 ENTRIES HEAD

2 ENTRIES READ

ccccccccccc
cccccccccccc
cc
cc

cc
cc
t,c
cc-

cc
cc
CCCC
ccccccccccc

cc-

cc
ccccccccc

BUEBBBBBBBUH
EEEEBBEEtBDBD
EB BB
BU BB
BB EB
BUBIlBBBUUUBB
BBEBBBBBUBBB
EB EB
BB BB
tB BB
BBBBDBBEEBBRB
BBBBBPBBBBB

//
//

//
//

//

//
//

//

//
//

HH IIII
HH llll
UH HH
11II llll
llll llll
II lllllllilll! IIIIIIIIIIII
HilHHIIIIIlHIIIIHIIII
ll.l llll
IIII llll
Mil llll
llll llll
HH llll

333 333 13 13 1
3331313333313
33 33

3 1
3 3

311
33 1

33
3 3

3 3 3 3
3333313333 133
33333333333

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

OOOOOOOOOOO
COOOOOOOOOOOO

00

00

00
00

00

00

00

00

CO
CO

00
CO
00
CO
00

CO
COOOOOOOOOOOO
coooooooooo

5'SSSSS SSS SS
SSSSSH
SS
SS

SS
SSI

3 Si

;ss
SS

ISSS SSS SS
^SSSSSSSSS

SS
SS

SS S3
SSSSSSSSSSSSS
SSSSSSSSSSS

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
7 7

XX
XX

XX

XX
XX

XX XX
XX XX
XX XX
XXX
XXX

XX XX
XX XX

XX XX
xx ?y.

XX

CHOX (SELECT AND COMBINE

NEUTRON, GAMMA-RAY PRO
DUCTION AND INTERACTION

DATA FOR 4 MATERIALS;

AAAAAAAAA MM
AAAAAAAAAAA MMM

A A A A H M fl M
AA A A MM Nil
A A A A HM M."
AAAAAAAAAAAAA MM P
AAAAAAAAAAAAA HH
AA AA MH
AA AA MH
AA AA MH
AA AA HM
AA AA MM

MM
MH

M

mm rppppppppppp
H'lH PPPPPPPPPPPPP

MMMM IP PP
MH MH PP PP

H,'1 HM PP PP
H MM ITPPPI' PPPPPPP

HH PPPPPPPPPPPP
MH PP
M H PP
»K PP
hm pr
HH PP

//
//

//

//
//

//
//

//

7777777777777
777777777777
77 77

77
77

77
77

7 7
77

77
77
77

11
111

1111
11
1 1
11
1 1
11
11
11

11111111
11111111

7777777777777
7/7777777777
77 7 7

77
77

77
77

77
77

7 7
7 7
7 7

11
ii i

nn
11
11
11
11
11
11
11

nn nn
11111111

1$ ARRAY
OT

COII PL
NUMBE
MOUNT

2$
3*

ED NEUTRON ANC GAMMA
H OF COUPLED SETS
PREVIOUSLY MADE LIBRARY

ARHAY 4 ENTRIES REAC
ARHAY 4 ENTRIES HEAL
ARHAY 4 ENTRIES HEAD
ARHAY 4 ENTRIES HFAC

HAY CRO: S-SECTION
4

NO

JEI'S HILL HE CREATED CN LOGICAL UNIT

\\5
OT

CHOX HILL CREATE THE

SET
1
2
J
4

COUPLED SET
1274
1189
1271
1272

FOLLOW I KG
I I)

NEUTRON CATA
1274
1109
127 1
1272

CCUII.FD SETS —
KNTIFIER3

GAHHA PRODUCTION
1274
1 1 89
1271
1272

DATA GAMMA DATA
6

41
3
3

TAPE ID
NUMEER OF NEUTHCN GI.OUPT
FIRST THERMAL GROUP

12963 NI1M1IEP OF
171 DIMMER OF
171

TABLE OF CONTENT'S
C-12 CASE FOR COMBINED CTF 6 CM 111- PliOCESS ING
NB-93 CASE FOH COMBINED CTH f, CRBR IKOCESSIHG
LI-6 CASE FCR COMBINEC CTR t CRBH PROCESSING
LI-? CASE, FCR COMLIMU CTR f. CHPI. PROCESSING ♦ . CI

TAPE COPY USED 961 l/O'S, AND iOOK 0.(11 SECONDS Jx

NUCLI DES
'JAH'IA GROUPS

in
in
i c
id

4
16

12 74
1139
Ml\
1272

ma
CHOX

COUPLED
UCED BY



DLC-41: JCL AND INPUT DATA FOR JOB? OF THE CTR STANDARD BLANKET PROBLEM SAMPLE PROBLEM (1 OF 2)

//IJB4SAMP JCB ,15334, -J BWRIGHT 6025- RADE (TESTS 171^6g COUPLED AMPX MASTER)
//♦CLASS CPU91=4M, 10 =20. REG I0N =3 10K.SPECIA L=TAPE, LI NF.S=20
//♦NOTES THIS JOB Mill CAIL FOR NO MORE THAN 3 9THACK TAPES AT OHCE
//BADE EXEC FORTHCLG,REGION.GO=300K
//SISPRINT Dt tHHMY ...
//FOHT.SYSIN Dl) UNIT=TAPE9, CISP= (OLD, PASS) , ) „„..„,..- „™™...

'/, S8B=prcPg=F0u;LBLE^=8j:hKsLkE=32co, . 5 RADE SOURCE PROGRAM
//LKED.SLASH DD UNIT=3330,V0L=SFfi=NE3330,DSN=RUH.AMPX.SLASH.H84 77,
// DISP=SHR, ICE= (RECFM =FB,LRECL=e0,IHKSl7.E=320())
//LKED.SLFTN DD UNIT=3330,VCl=SEE=NE3330,DSN=RWR.AHPX. SLFTN. R8477,
// DISP=SHR,CCB= (RECFM=FE,LHECL=80,BLKS1ZE=3 200)
//LKED.SYSIN DD *

INCLUDE SLASH
INCLUDE SLFTN

//GO.FT06F001 DD SYSCUT= A, DCE= (H EC EM= FDA, LRECL= 1 33, BI.KSIZ E=345 3)
//GO. ET18F001 DD UNIT=SYSDA,SPACE= (TRK,J900,501) ,
// DCB=(RECFM=VBS. LRECL=X,BLKSIZE= 3520,811 FL=4 096)
//GO.FT19F001 DD UNIT=SYSCA .SPACE-(TRK, (900,50)),
// DCB=(RECFM=VBS,LRECL=X.BLKSIZE=3520.BUFL=4096)
//GO. FT01F00 1 CD UN IT =TAPE7 ,DISP= ( CLD, PA SS) , _ ,„_„ ,„ x -„.•„.,-,, ...r,w ...o-rr-n r-n™ n,,nv
// vol=seh=xi64io, *\ Q71n,36g) COUPLED AMPX MASTER FROM CHOX
// LABEL-(1,NL), l
// DCB=|RECFM=VHS,IRECL=X,BIKSIZE=3520,DEN=2,TRTCH=C) «-<»
//GO.FT05F00 1 CD *
1$$ .1 E 2*1 A2 10 E T

DLC-41: JCL AND INPUT DATA FOR J0B2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM

//DIAL EXEC FORTHCLG,BEGICN.GO=200K

7) ^F0Hf.RsNYsiNtDDUtlNiT=TAPE9,DisP=(0LD.KEEP,. 1 mAI c-nimrF pRnfiRAM DIAL (EDIT 171n,36g COUPLED AMPX MASTERri // VOL=SEH=RR0001, LAEEL= Jl5.HL), r 1HAL bUUKlt rWJlW]
^••i // DCU=(RECFM=FB,LBECL=80,BLKSIZE=3200) ~>

//LKED.SLASH DD UNIT=333 0,V0L=SEE=NEJ330,DSN=BHB.AMPX. SLASH. R84 77,
// DISP=S11R, CCt= (HECIM=FB,LRECL =80,BLKSIZE =3200)
//LKED.SLFTN DO UNIT=3 330,VOl=SEB=NE33 30,DJN=HWR.AMPX. SLFTN.R8477,
// DISP=SHR,CCE=(nECFM=FE,LHECl=80,BlKSIZE=3 200)
//LKED.SYSIN DD *

INCLUDE SLASH
INCLUDE SLFTN

//GO.FT06F001 DD SY SCUT= A, DCE= (U FCFM= FBA .L«ECL= 1 33, BLK SIZ E=345>3) .

//Gv6L=sEB=x1i64ioUNlT=TApt7'DI^MCLD'l'A^S)' "> <171n,36g) COUPLED AMPX MASTER FROM CHOX
// LAuiL=(1.NL). ' )
// DCB=IRECFM=VBS,LRECL=X,BLKSIZE=3520,DEN=2,TRTCH=C) -^

if%'\\ i$$°2 iDe t EDIT ID CROSS SECTIONS FOR LI-6 AND LI-7
41$ 1271 1272 T

if**.

52



DLC-41: JCL AND INPUT DATA FOR J0B2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM
T P N f*n = i 10 K

MALOCS SOURCE PROGRAM

(2 of 2)

//MALO EXEC
//SYSPRINT
//FORT.SYSI
// VOL=SER=
// DCB=(REC
//LKED.SLAS
// DISP=SHH
//LKED.SLFT
// DISP=SHB
//LKED.SYSI

FOHTHCLG.BEG
Dt CUMMY
N UD UNIT=TAP
RR0001,LAL'EL=
FM=FD,LRFCL=8
M DD UNIT=333
,ICE=(HECFM=F
N DD UNIT=333
,CCB= (BECFM=F
N DD *

E9.DISE= (OLD,PASS),
J15.NL),
<J,BLKSlZE=3200)
OIVCL=SEB=NE3 130,DSN =RWR.AMPX.SLAS'1.R(3477,
B,LHECL=80.BLKSIZE=3200|
0,V0l=SEB=NE3330, DSN=RW:l .AMPX. SLFTN. RH 477 ,
E,LRECL=80,BlKSlZK=O200)

>

(SOUT=A,DCB= (HECFM=FBA,LRECL=
I1T=SYSDA,SPACE= (TRK,(900,50)
LHECL=X,BLKSIZE=3520,UUFL=409
1IT=SYSCA.SEACI= (TF.K, (900,50), ,
RFCL=X,BLKSIZE= J520,BUFL=4096)
IT=SYSDA,£PACF=(TBK,(900,50)),
BECL=X,DIKS1ZF=3520,BUFL=4096)

'?<
DD SYSOUT=A,DCB= (HECFM=FBA.LRECL=133,BLKSIZE =3458)
DD UN."" "
VBS.LE
CD UNI
VBS,LI
DD UN.

CD 0NIT=TAPE7,DISP= (OLD,PASS),
410,

VBS, LRF.CL=X,ULKS1ZE=3520,DEN=2,TRTCII =C)
DD UNIT=TAFE9,CISP=(NEW,PASS),
982,

V&S,LBECL=X,BLKSIZE=3520)
DD *

21 E

MALOCS (COLLAPSE COUPLED AMPX MASTER FROM

171n,36g TO 100n,21g)

INCLUDE SLASH
INCLUDE SLFTH

//GO.FT06F001
//GO.FT17F001
// DCB=JHECFM=
//GO.FTT8F001
// DCB=(HECFM=
//GO.FT19F00 1
// DCB=JHECFH=
//GO.FT01FOO1
// VOL=SEH=X 16
// LADEL=(1,NL
// OCO=(RECt'H =
//GO.FT22F001
// VOL=SEH=X17
// LABEL=(1,NL
// I)CB= (HECKK =
//GO.FT05P00 1
1$$ 171 100 36
3$$ A 4 1 E
T
4S$ 3Z 4RI 2R2

2R16 2R17 2B1
2HJ0 2R31 2E3
2B46 2K47 2H4
62 2U63 3H64
84 85 86 87 8
50

\ (171n,36g) COUPLED AMPX MASTER FROM CHOX

\_ (100n;21g) COUPLED AMPX MASTER

(6E11.4)
0.50046-01
0.2454E 02
0.5003E-0 1
0.1844E 00
0. 4206E
0. 1668E
0.1270E
0.4493E
0.1333E
0.1 182E
0.1030E
0.4999E-01
0.50 01 E-0 1
0. 1000E 00
0.9999E-01
0.4999E-01
0.4995E-01
0.1250E 00
0.7500 E-0 1
0.54 07E-01
0. 1250E 00
0.2500E 00
0.4999E-01
0.2500E 00
0.2500E 00
0.2500E
0.2500E
0.2458E
0.2500E

6$$ 1 2
7**

3R

oo
01
01
oo
01
01
01

00
00
00
00

4

2. 12R .5
0.340
0. 100
0. 100
0.015

2R3 2R4 2B5 2R6 2R7 2R8 3R9 2H10 2R11 2H12 13 14 15
8 5R19 2R20 2H21 2R22 2R23 2R24 2R25 2R26 27 2R28 2H29
2 2R33 2R34 35 36 2R37 38 39 5R40 4 1 2K42 2H43 2R44 2R45
8 2R49 2R50 4R51 2H52 2H53 -21(54 4K55 4R56 57 58 59 60 61
3R65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83
8 89 90 91 92 93 94 95 96 97 98 99 2R100

5000E-
7208E
5757E-
2230E
4796E
1919E
1298E
9003E
1314E
1145E
8840E
5000E-
1000E
1156E-
5001E-
5004E-
5002E-
4 754E-
1250E
35 51E-
2500E
1500E
1000E
2500E
2500E
2438E
2500E
2500E
1495E
6 7 8

01 0.
01 0.
CI
00
00
01
01 0.,
00 0.
01 0.
01 0.
CO 0.
01 0.
00 0,
C1 0.
01 0.
01 0.
01 0.
01 0.
CO 0.
01 0.
00 0.
CO 0.
00 0.
CO 0.
00 0.
00 0.
00 0.
00 0.
01 0.
9 10

0. 160
0.088
0.050
0.010

1610E
7199E-
74S6E-
2660E
54 10E
2148E
132U
1355E
1293E
1113E
8462E
5000 E-
1000E
4364E-
50 00E-
4996E-
5004E-
3704E-
.1250E
4996E-
2500E
.100CE
1000E
,2500E
2500E
•2562E
2500E
.2500E
48 35E
11 12

01
01
01
00
00
0 1
01
01
0 1
01
00
0 1
00
02
0 1
01
01
0 1
CC
0 1
0 0
OG
00
00
00
OC
0 0
00
01
13

0. 17 C
0. 002
0.05C
0.0 10

0. 1056E 02
0.50 0 3E-0 1
0.S6C8E-01
0.9900E-01
0.6050E 00
0. 1150E
0.8901E
0.1 1572
0. 1270E
0. 1075E
0.51C1E
0.5000E-01
0.50OOE-01
0.9058E-02
0.50 00 F-0 1
0.5005E-01
0.4993E-01
0.9909E-01
0.1750E 00
0.2500E-01
0. 2500F. 00
0.9999E-01
0.25OOE UO
0.2500E 00
0.2500E 00
0.2500E 00
0.2500E 00
0.2500E 00

01
00
01
01
01

-01

0. 3 294F
0. 4 994E-
0. 1212E
0. 2 145F
0.6699E
0. 1 195E
0. 2249E
0.1355E
0.1243E
0.2037E
0.5000E-
0. 5000E-
0.5000E-
0.2499E-
0.5001E-
0.4994E-
0.5 004 E-
0.6633E-
0.7500E-
0. 2 500F-
0. 2 500E
0.1000E
0. 2 500E
0.2500B
0. 250OE
0.2499E
0.2 500E
0.2 500K

02
01
00
00
00
01
00
01
01
0 1
01
01
0 1
01
01
0 1

•01
01
0 1
0 1
00
00
00
00
00
00
00
00

4282E 02
5000E-01

, 1506E 00
3651E
7362E

. 1235E
2237E

,1347E
.1212E
,0044E
5001E

00
00
01
00
01
01
00
01

4999E-01
. 1000E 00
.5000 E-0 1
.4999E-01
. 5004 E-01
. 1250E 00
.1750E 00
.11041? 00
. 7 50 1 E- 0 1
.2500E 00
.4998E-01
.2 500E 00
.2500E
.2500K
.2 500E
.2 542E
. 2500E

00
00
00
00
00

14 15 2R16 2R17 7H18 21(19 21(20 6R21

0.3 30
O.OoO
0.025

0.200
0.050
0.015

0. 100
0. 100
0.015

is

171 NEUTRON GROUP INTEGRALS OF THE ORIGINAL
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THE DATA

GAMMA-RAY WEIGHTING FUNCTION
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DLC-41: OUTPUT FROM JOB2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (1 of 15)

RBBRRRRRRHRH
RHRRRRUHHRRRB
BB RR
HH RR
RR RR
HRRBRRHRRRBRR
RBBBBRBBRRBR
BB RR
RR RB
RR BR
RR RR
RR RR

iiiiiiiiiiii
iiiiiiiiiiii

ii
ii
ii
ii
ii
ii
ii
ii

IIIIIIIIIIII
IIIIIIIIIIII

ii
111

1111
11
11
ii
11
11
ii
11

11111111
11111111

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

AHHAY
ARRAY

OT
TABLE OF

n

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

JJ
JJ
JJ
JJ
JJ
JJ
JJ
JJ
JJ

JJ JJ
JJJJJJJJJJJJJ
JJJJJJJJJJJ

0000000
000000000

00 00
00 00
00 00
00 00
00 OC
00 00
00 00
00 00
coooooooo
0000000

4
20

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

ENTRIES
ENTRIES

READ
HEAD

DDCDDUCDUDDD EE
CCDDrUDDCDDDD Eh
DD DD EE
CD DD EE
DD DD EE
CD DD EE
Dl) DD EE
CD DD EE
CD DD EE
DD CD EE
DDDDDDDDDDDUD EE
CCCCUDDDUDDD EE

LB BEE
EEEEt

EEEEE
EEEEE

EF.EEEE
EF.EEEE

EE
EE

BDEBEDEEUBBB
BBBUBIWBBBBBB
BB BB
BB BB
BB 8D
DBBUBBBBI3BBB
EnEEPHEDBBBH
BB BB
BB BB
EE EB
BBBBDBBBBBBBB
BEFBBDBBBUB

//
//

//
//

//
//

//
//
//

//

EEEEE
LEtEF

EEEEEE
FFEEEE

44
444

4444
44 44

44 44

44 44
44 44

444444444444
4 444444 44444 4

44

44
4 4

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
5 5

55 55
5555555555555

55555555555

CONTENTS FOB THE MASTER LIBRARY CN LOGICAL

1 C-12 CASE FCR COMBINED CTB £ CRBR PROCESSING
2 NE-93 CASE FOR COMBINED CTR C CHBn PROCESSING
3 LI-6 CASE FCR COMBINED CTR 6 CRBU PROCESSING
4 LI-7 CASE FCR CCMBINFU CTH S CRFH PROCESSING

(LISTING OF NEUTRON GROUP STRUCTURE OMITTED)

RADE (TESTS 171n, 36g COUPLED AMPX MASTER)

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
ssssssssssss
ssssssssssss

SS
SS

SS SS
SSSSSSSSSSSSS
SSSSSSSSSSS

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
4 4

4 4
4 4

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

AAAAAAAAA MM HM
AAAAAAAAAAA MHH HMH

AA AA MMMM MI-MM
AA A A HM MH MM MM
A A A A HH HH MM MI1
AAAAAAAAAAAAA MM MM II I" M
AAAAAAAAAAAAA MH H MM
AA A A HM IIM
A A AA HH 11M
AA AA MH MM
AA AA HH MH
AA AA HH HH

//
//

//
//

//
//

//
//

//
//

//
//

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

3 3 3 113 3 t1 Ii
3333313331331
3 3 J 1

11
3 3

3 13
133

31
3 3

3 3 3 3
3 3 3 3 3 3 313)331

3 3313 3 lilt)

1274
113 )
1271
12/2

(RADE OUTPUT CONTINUED ON NEXT PAGE)

54

PPPPPPPPPPPP
PPPPPPPPPPPPP
PP P P
PP PP
PP PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
PP

7777777777777
777777777777
77 7 7

77
77

77
77

77
77

77
77
77

t333333 1133
lll'll 1333 13 3
3 1 3 1

3 3
33

3 33
3 13

3 3
3 3

33 3 1
3313333313331

.1 til 1333133



DLC-41: OUTPUT FROM J0B2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (2 of 15)

RADE OUTPUT (CONTINUED)
THIS LIBRARY HAS A 16 GPCUF GAMMA STRUCTURE
GROUP RANGE

1 1.400000E 07 1.200UUUE 07
2 1.2000COF 07 1.OC00C0E C7
3 1.000000E 07 H.OOUOOOE 06

5 fiSSSSSSS g£z=z?:gggggSi 81 gamma-ray group structure
6 7.COOOOOF 06 6.5CO000E 06
7 6.500000E 06 6.000000E 06
8 6.000000E 06 5.5C0CC0E 06
9 5.500000E 06 5.O0OCO0E 06

10 5.000000E 06 4.50OO00E 06
11 4.500000E 06 4.000000E 06
12 4.000000E 06 3.5C0CC0E 06 *
13 3.500000E 06 3.000000E 06
14 3.000000E 06 2.500000E 06
15 2.500000E 06 2.000000E 06
16 i.OOOOOOE 06 1.66OC0OE 06
17 1.660000F 06 1.500000E 06
18 1.5OOO00E 06 1.330000E 06
19 1.330000E 06 I.OOOOOOE 06
20 I.OOOOOOE 06 8.O00CO0E 05
21 8.000000E 05 7.000000E 05

*-. 22 7.000000E 05 6.000000E 05
w 23 6.000000E 05 5.12000UE 05
<"*, 24 5. 120000E 05 5.1C0C00E 05
™T 25 5. 100000E 05 4.500000E 05
O 26 4.500000E 05 4.000000E 05
' f\ 21 4. OOOOOOE 05 3.000000E 05
'^J 28 3.OOOOOOE 05 2.OC00OOE 05
O 2<i 2-OOOOOOE 05 1.500000E 05
w 30 1.500000E 05 I.OOOOOOE 05

31 I.OOOOOOE 05 7.500000E 04
32 .7.500000E 04 6.OCOCO0E 04
33 6.OOOOOOE 04 4.500000E 04
34 4.500000E 04 3.OOOOOOE 04
35 3.OOOOOOE-04 2.OOOOOOE 04
36 2.OOOOOOE 04 1.0C0C00E 04

CHECKING TOLEHANCE= 1.00000E-02 IFR CENT
AMPX NUCLIDE 1274 C-12 CASE FOH COMBINED CTR 6 CHBR PROCESSING

HAS THE FOLLOWING DATA
0 RESOLVED RESONANCES 0 UNRESOLVED RESONANCE POINTS

15 TEMP IND 1-D NFUT FROCESSES 3 2-D NEUT PROCESSES
0 TEMP DEP 1-D NEUT PROCESSES 6 1-D GAHHA PROCESSES
2 2-D GAF.MA PROCESSES 2 2-D N EUT-TO-GAIIM A PROCESSES
4 BONDARENKO PROCESSES 0 ENDF HAT OF FAST NFUl OA'i'A

0 ENDF MAT OF THERMAL NEUT DATA
1274 ENDF MAT OF YIELD DATA

44 RECORDS FOR NUCLIDE b ENDF MAT OF GAMMA DATA
THIS NUCLIDE HAS THE FOLLOWING 1-D NEUTRON PROCESSES

51- 91- 1C2. 107. 251. 254.

1309991E-03 FOR GROUP 34
•1.76 10997E-02 FOH GHOUP 35

1. 2. 3. 4.
252. 1001. 27. 10 1.

WATCH IT—MT= 251 HAS A VALUE OF -7.130
WATCH IT—MT* 251 HAS A VALUE f F -1.76 1
2-D NEUT PROCESSES

MT LENGTH OHCER TtBPS
1 2 1251 3 0
2 51 683 3 0

(RADE OUTPUT CONTINUED ON NEXT PAGE)
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DLC-41: OUTPUT FROM JOB2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (3 of 15)

RADE OUTPUT (CONTINUED)

3 91 2612 0 0
2-D NEUTRON TO GAMMA TRANSFERS

MT LENGTH ORDER TYPHIS
1 102 731 5 0
2 51 30 5 1

NEUTHON GROUP BINDINg'eNERGY (EV) CROSS Section CARBON CAPTURE ZERO EXCEPT AT LOW ENERGY
2 1.200149E 06 0.0
3 1.767937E 06 0.0

6 1*197599] 0! o'o ESTIMATE IS MADE OF ENERGY RELEASED BY GAMMA-RAYS
a 5:44C398e 06 o"o FR0M NEUTRON CAPTURE (TEST MADE ONLY WITH ACOUPLED MASTER)
9 5I450281E 06 oTo

10 5.359998E 06 0.0
11 4.720146E 06 0.0
12 4.719998E 06 0.0
13 4.720146E 06 0.0
14 1.3E6135E C7 0.0
15 1.292129B 07 0.0
16 1.292077E 07 0.0
17 1.2921 16E 07 0.0
18 1.292077E C7 0.0
19 1. 156069E 07 0.0
20 1. 1 16044E 07 0.0
21 1.116078E 07 0.0

~5 22 1.09998SE 07 0.0
^£ 23 1.099989E 07 0.0
O 24 1. 100033E 07 0.0
.-"•v 25 1.084076E 07 0.0
--' 26 1.068032E 07 0.0
V) 27 9.32027UE 06 0.0
^' 28 9. 160547E 06 0.0

29 9.160823E 06 0.0
30 9.16C087E 06 0.0
31 9.000537E 06 0.0
32 8.841943E Oe 0.0
33 8.680607E 06 0.0
34 7.829841E 06 0.0
35 7.830075E 06 0.0
36 7.67C114E Of 0.0
37 7.670114E 06 0.0
38 7.329998E 06 0.0
39 7.329990E 06 0.0
40 7.169997E 06 0.0
41 7.169997E 06 0.0
42 7. 169925E 06 0.0
43 7. 169997E 06 0.0
44 7. 169997E 06 0.0
45 6.829997E 06 0.0
46 6.829997E 06 0.0
47 6.829997E 06 0.0
48 6.669997E 06 0.0
49 6.669997B 06 0.0
50 6.6699S7E 06 0.0
51 6.329997K 06 0.0
52 6.329997E 06 0.0
53 6.329997R 06 0.0

(SOME OF THIS PRINTOUT OMITTED) (RADE OUTPUT CONTINUED ON NEXT PAGE)
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TABLE OF CONTENTS FOR THE MASTER LIBRARY ON LOGICAL

1 C-12 CASE FCR COMBINE! CTH E CRF1H PROCESSING
2 NE-93 CASE FOR COMBINED CTR S CRUll PROCESSING
3 LI-6 CASE FOR COMBINED CTR 5 CREli PROCESSING
4 LI-7 CASE FCR COMEINED CTH & CRBH FU0CKSS1HG

(GROUP STRUCTURE LISTING OMITTED)

DLC-41: OUTPUT FROM JOB2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (5 of 15)

2 ENTRIES READ
4 ENTRIES READ
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DIAL (EDIT ID CROSS SECTIONS FOR

Ll-6, LI-7)
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DLC-41: OUTPUT FROM J0R2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (6 of 15)
AMPX NUCLIDE 1274 C-12 CASE FOH COHBI NED CTH 6 CH Pit PROCESS IN G

HAS THE FOLLOWING DATA
0 RESOLVED RESONANCES 0 UNRESOLVED RESONANCE POINT'S

15 TEMP INI) 1-D NEUT PROCESSES 3 2-D NtUT PROCESSES
0 TEMP DEP 1-D NEUT PROCESSES 6 1-D GAMMA PROCESSF
2 2-D GAKMA PROCESSES 2 2-D NEUT-TO-GAMMA PROCESSES
4 BONDARENKO PROCESSES 0 ENDF MAT OF FAST KKUT DATA

0 ENDF HAT OF THERMAL BEIIF DATA
1274 ENDF HAT OF«YIELD DATA

44 RECORDS FOB NUCLIDE 6 ENDF HAT OF GAMMA DATA
AMPX NUCLIDE 1189 NB-93 CASE FOR COMBINED CTR 6 CRUII PROCESSING

HAS THE FOLLOWING DATA
0 RESOLVED RESONANCES 0 UNRESOLVED RESONANCE PO.

30 TEMP IKD 1-D NEUT FBOCESSES 17 2-D NEUT PROCESSES
0 TEMP DEP 1-D NEUT PROCESSES 6 1-D GAMMA PROCESSES
2 2-D GAMMA PROCESSES 2 2-D NEUT-TO-GAMMA PROCESSES
4 BCNDAHENKO PROCESSES 0 ENDF' HAT OF FAST NEUT DATA

0 ENDF MAT OF THERMAL NEUT DATA

DIAL OUTPUT (CONTINUED)

INFORMATION ABOUT EACH NUCLIDE

ON TAPE DISPLAYED EVEN THOUGH

0 EDIT REQUESTED

81 RECORDS FOH NUCLIDE
AMPX NUCLIDE 1271 LI-6

HAS TtiE FOLLOWING DATA
0 RESOLVED RESONANCES

17 TEMP IND 1-D NEUT PROCESSES
0 TEMP UEP 1-D NEUT PROCESSES
2 2-D GAMMA PROCESSES
4 BONDARENKO PROCESSES

1189 ENDF MAT OF YIELD DATA
41 ENDF MAT OF GAMMA DATA

CASE FOR COMBINED CTH 6 CHBR PROCESSING

3B RECORDS FOR
1-D NEUTRON CROSS

XSEC ID 1
GRP.

1 1.27370E
2 1.3074OE
3 1.35750E
4 1.378 OOE
5 1.39910E
6 1.41B80E
7 1.4 38 20E
a 1.4S960E
9 1.5C710E

10 1.55660E
11 1.59970E
12 1.64040E
13 1.67720E
14 1.715E0E
15 1.75350E
16 1.78710E
17 1.U1640E
18 1.84660E
19 1.87570E
20 1.90350E
21 1.S3130E
22 1.950 20E
23 1.96360E
24 1.9e300E
25 2.00660E
26 2-C2830E
27 2.C5080E
28 2.07240E
29 2.C9050E
30 2.1C5 90E
31 2. 12450E
32 2. 12740E
33 2-0e650E
34 2.0 1670E
35 1.943C0E
36 1.85700E
37 1.77U00E
38 1.71330E
39 1.654OOE
40 1.59980E
41 1.57540E
42 1.566 90K
43 1.55430E
44 1.52920E
45 1.4F840E

NUCLIDE
SECTIONS FOH LI-6

0 UNRESOLVED RESONANCE POINTS
4 2-D NEUT PROCESS ES
6 1-1) GAHHA PROCESSES
2 2-D NEUT-TO-GAMMA PROCESSES
0 ENDF HAT OF FAST NEUT DATA
0 ENDF MAT OF THERMAL NEUT DATA

1271 ENDF MAT OF YIELD DATA
3 ENDF HAT OF GAMMA DATA

CASE FOH COMBINED CTR 6 CRBH PROCESSING
4 24 52 91

EDIT OF LI-6 CROSS SECTIONS

102
127 1

10 3

00 7.8535CE--CI 3.8017OE-01 8.217 30E--0 2 5. 90000 E- 01 3.75 17OE-0 1 1. (11 710E-05 5. 15f. 10E-!)3

00 8.1067CE--01 3.8936OE-01 7.91900K--02 5.00000E--0 3 3.84350F-C 1 1. 04 700E-05 5.3510 0E-01

00 0.44240E--0 1 4.08560E-01 7.42090E--02 5.00000E- 03 4.03560E-01 1.05940E-05 6. 4714 0E-0 1
00 8.5666CE- 01 4. 13040E-01 7.27450E--02 5.00000E--03 4. 13040E-0 1 1.06 380E-05 6. 75 1()nE-0 3

oo 8.68140E--01 4.2755CE-01 7.10860E--0 2 5.00000E--03 4.22550E-01 1.06 790E-05 6.9902 0E-03

00 8.79510E--01 4.37O2OE-01 6. 911 60 E- -02 5.00000E- 0 3 4.3202 0E-0 1 1.07 180E-05 7. 19520E-01

00 8.92140E- 01 4.44840E-01 6.71790E--02 5.00000E- 03 4.39840E-0 1 1.07570E-05 7. 4 4 23 0 E-0 1

00 9.05510E--01 4.5363CE-01 6.53750E--02 5.00000E--03 4. 4863 0E-0 1 1.07990E-05 7.72410E-31
00 9.31170E--0 1 4.7781OE-01 6.09060E--02 5.00000E- 03 4.72819E-01 1.0113 70 E-0 5 8. 1P67 0E-01

00 9.58460E- 01 5. 02620E-0 1 5.50600E--02 5.00000E--0.1 4.97620E-0 1 1.09710E-05 0.06 16 0F-0 3

00 9.8 169CE--01 5.2584OE-01 4.93260E--0 2 5.00000E--03 5.20840E-0 1 1. 10410K-05 9.5698 0E-0 1

00 1.00330E 00 5.43220E-01 4.33580K-•02 5. 00000 E- 01 5.43220E-01 1. 11070K-05 1. 01 2OOE-02

00 1.02430E 00 5.6313OK-01 3. 70520E--02 5.00000E--03 5.6 3 130E-0 1 1. 11700E-05 1.06950 E-0 2

00 1.0 47 3CE 00 5.86940E-01 3.09160E--02 5.0O000E--03 5.81940E-0 1 1. 12320E-05 1.1309 0E-0 2
00 1.07160E 00 6.O392OE-01 2. 47590E--02 5.000008-•03 5.98920F.-0 1 1. 12390E-0 5 1. 1378 0E-02
00 1.0930CE 00 6.18970E-01 1.H4 190E--02 5.00000E--03 6. 13970E-0 1 1. 114 30E-05 1. 24 1U0E-3 2

00 1.11370E 00 6.29900E-01 1.29250E--02 5. (10000 E--03 6.24900E-0 1 1. 11940E-05 1. 12100E-02

00 1.13730E 00 6.3718OE-01 8.79000E--03 5.00000E- 0 3 6.32180E-01 1. 14430E-05 1. 4038 0i:-02

uo 1.1603CE 00 6.4315OE-01 5.0 34 20E--03 5.03 930E--03 6.33 110E-0 1 1. 1U900K-05 1.5 15 3 0 E-0 2

00 1.1807CE OC 6.49250E-01 2.24200E--0 3 5.29340F--03 6.43950E-01 1.15340K-05 1.6142 0E-02

00 1.19980E 00 6.548OOE-01 6.66910E--04 5.60140E--03 6.49200E-01 1. 15770K-05 1. 761 1OE-0 2

00 1.2129CE 00 6.58O20E-01 9. 149 50E -05 5.77360F--03 6.5 2 24 0F.-0 1 1.1603 0E-05 1. 847 20K-0 2

00 1.2 2 19 CE 00 6.60320E-01 0.0 5.86180E--0 3 6.54460E-01 1.162 30E-05 1.915 7 0E-02

00 1.23790E 00 6.60120E-01 0.0 5.99220E--03 6.54 130E-0 1 1. 16550E-05 2. 3422 OE-02

00 1.2577CE 00 6.57630E-01 0.0 6.16700E--03 6.51470E-01 1. 169 10E-05 2. 2 14 70 E-0 2

00 1.2763CE 00 6. 54 94 OF.-01 0.0 6. 38740E--03 6.43560F-01 1. 17260H-05 2.42550E-02

00 1. 2 9 310 E 00 6. 53170E-01 0.0 6.64940E--03 6.46520E-0 1 1. 17590E-0 5 2. 65780E-02

00 1.31130E OC 6.50230E-01 0.0 6. 924 00K--03 6.43310E-0 1 1. 17900E-05 2. 9052OE-0 2

00 1.32690E OC 6.49000E-01 0.0 B.05469E--03 6.4 0950F.-0 1 1. 182 001.-0 5 2.8418OF-02

00 1.34120E 00 6.44870E-01 0.0 6.9J0 70E--03 6.37880E-01 1. 1(1490 E-0 5 2. 360 0OE-0 2

00 1.J652CE OC 6.25570E-01 0.0 1.67720E--03 6.23900E-01 1. 13990E-05 3. 4.39 10 F-0 2

00 1.39 63CE 00 5.91330E-01 0.0 0.0 5.91320E-01 1. 19370E-05 2.8094 OE-02

00 1.42770E 00 5. 2260OE-01 0.0 0.0 5.22630E-01 1. 199 10F-05 1. 1313OE-0?

00 1.44160E 00 4.39830E-01 0.0 0.0 4.39H30E-0 1 1.20120E-05 1. 310(. OE-i) 1

00 1.440BCE cc 3.62050E-01 0.0 0.0 3.62050E-01 1. 203IDE-05 0.0

00 1.42660E 00 2. 81300E-01 0.0 0.0 2.81300E-0 1 1.20490E-05 0. 0

00 1.4C091E 00 2. 18030E-01 0.0 0.0 2. 180 10E-0 1 1.20 660E-05 ().()

00 1.3673CE OC 1.73320E-01 0.0 0.0 1.73820F-01 1.20H20K-05 0.0

00 1.33240E 00 1. 3d27OE-01 0.0 0.0 1. 13270E-01 1. 20131) E-05 0. 0

00 1.29230E 00 1.13530E-U1 0.0 0.0 1. 13530E-0 1 1. 21100E-0'; 0.0

00 1.2733CE 00 1.01810E-01 0.0 0.0 1.01810E-0 1 1.21160^-05 0.0

00 1.26720E 00 9.6U710E-02 0.0 0.0 9.6 0710E-02 1.21190E-05 0.0

00 1.2581CE 00 8.9559OE-02 0.0 O.D 8.95590K-0 2 1.21220F-05 0.0

00 1.2396CE 00 7. 6474 OE-02 0.0 I). 9 7.64740F-02 1.212 902-05 0.0

00 1.20870F 00 5. 70490E-02 0.0 0.0 5. 70491)E-0 2 1. 21400K-05 0. 0

(DIAL OUTPUT CONTINUED* ON NEXT PAGE)•59
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DLC-41: OUTPUT FROM J0B2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (9 of 15)

COPYING FROM FT01F022 TO FT02F022

PRINT

MM MM AAAAAAAAA LL 00000000000 CCCCCCCCCCC SSSSSSSSSSS
MALOCS (COLLAPSE COUPLED

MMM KMM
HHMH MKHM

AAAAAAAAAAA
AA AA

LL
LL

0000000000000
00 00

CCCCCCCCCCCCC
•cc cc-

SSSSSSSSSSSSS
SS SS

AMPX MASTER FROM 171n,36g
HH MM MM
MM MM HH

MM
MM

AA
AA

AA

AA
LL
IL

00

00

00
00

cc
cc-

SS
SS

TO 100n,21g)
HH MMM MM AAAAAAAAAAAAA 11. 00 00 cc SSSSSSSSSSSS

MM M HM AAAAAAAAAAAAA LL 00 00 cc- ssssssssssss

HM MM AA AA LL 00 00 cc SS

MM MM AA AA IL 00 00 cc- SS

HH MH AA AA IL 00 00 cc cc SS SS

MM HM AA AA LLLLLLLLLLLLL oooooooocoooo CCCCCCCCCCCCC SSSSSSSSSSSSS

MM MM AA AA L11LLLILLLLLL 00000000000 ccccccccccc SSSSSSSSSSS

IIIIIIIIIIII JJ BBBBBBBBBBBB 44 SSSSSSSSSSS AAAAAAAAA HH HH PPPPPPPPPPPP

IIIIIIIIIIII J J BBBUBBBBBBBBB 444 SSSSSSSSSSSSS AAAAAAAAAAA HHM HHH PPPPPPPPPPPPP

II JJ BB BB 4 444 S3 SS AA AA HHHH MMMH PP PP

11 JJ BB BB 44 44 SS AA AA MM HM H'l MH PP PP

II JJ BB BO 44 44 SS AA AA HM MH HH HM PP P P

11 JJ BBBBBBBBBBBB 44 44 SSSSSSSSSSSS AAAAAAAAAAAAA MM MMM M M PPPPPPPPPPPPP

11 JJ BBEBBBBBUBBB H4 44 ssssssssssss AAAAAAAAAAAAA MM a MM PPPPPPPPPPPP

11 JJ BB BB 444444444444 SS AA AA MM MH PP

II JJ EB EB 4444444444444 SS AA AA MH MM PP

II JJ JJ BB BB 44 SS SS AA AA MM HH PP

IIIIIIIIIIII JJJJJJJJJJJJJ BBBBBDBBBBBBB 44 SSSSSSSSSSSSS AA AA HH HH PP

IIIIIIIIIIII JJJJJJJJJJJ EDFBEBEBEBB 44 SSSSSSSSSSS AA AA HH HH PP

11 OOOOOOO // 2222222222? 44 // 777777777777/ 7777777777777

111 OOOOOOOOO // 2222222222222 444 // 777777777777 777777777777

1111 00 00 // 22 22 44 44 // 77 77 77 7 7

11 00 00 // 22 44 44 // 77 77

11 00 OC // 22 44 44 // 77 77

11 00 00 // 22 44 44 // 77 77

11 00 OC // 22 44 44 // 77 77

1 1 00 00 // 22 444444444444 // 7 7 77

11 00 00 // 22 4444444444444 // 77 77

11 00 00 // 22 44 // 77 77

11111111 coooooooo // 2222222222222 44 // 77 77

11111111 OOOOOOO // 2222222222222 44 // 77 77

11 22222222222 1 1 4 4 1 1 44

111 2222222222222 111 444 111 4 44

1111 22 22 1111 4 4 4 4 1111 4444

11 22 11 44 44 1 1 4 4 44

11 22 1 1 44 44 11 44 44

11 22 1 1 4 4 44 11 4 4 44

1 1 22 11 44 44 11 44 44
11 22 11 1144444444444 11 4411444444444

1 1 22 11 11141(1)444444444 11 444444 4444444

11 22 11 44 ...... 1 1 4U

11111111 222 2222222222 11111111 4 4 11111111 44

11111111 222 2222222222 11111111 44 11111111 4 4

(MALOCS OUTPUT CONTINUED ON NEXT PAGE)
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DLC-41: OUTPUT FROM JOB2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (10 of 15)

ARRAY
ARHAY

6
10

u
3$
OT
4$
5U
6$

ARRAY 171
ARRAY 171
ARRAY 36

7* ARRAY 36
OT

AMPX MASTER IIBRARY NUMUER12963
NUMBER OF NUCLIDES 4
NUMBER CF NEUTHON GRCUPS 171
FIRST THERMAI GROUP 171
NUMBER OF GAFMA GROUPS 36

ENTRIES
ENTRIES

ENTRIES
ENTRIES
ENTRIES HEAD
ENTRIES READ

F.BAD
READ

BEAD
READ

NEUTRON WEIGHTING OPTION 0
•*** GAMMA WEIGHTING OPTION 0
^JV MALOCS HEUUIRES 21605 LOCATIONS CUT OF 23552 ALLOCATED FOR THIS CASE

—m** NEUTRON GROUP CEFINITIONS AND WEIGHTING FLUXES
.***>> FINE GROUP UPFEH ENERGY OPPF.H LETHARGY GROUP FLUX
—^ 1 1.7332 99E 07 -5. 500267E-01 5.004000E-02

'£> 2 1.64870CE 07 -4.999871E-01 5.OOOOOOE-02
3 1.568300E 07 -4.499922E-01 1.610000E 00

<X 4 1.491800E 07 -3.999835E-01 1.09 60 00F 01
5 1.455000E 07 -3.750060E-01 3.293999F 01
6 1.4191C0E 07 -3.50O229E-O1 4.281999F 01
7 1.384000E C7 -3.249780E-01 2.45 39 99 F 01
8 1.3499OOE 07 -3.000305E-01 7.207999E 00
9 1.284000E 07 -2.499803E-01 7.198995E-02

10 1.221400E 07 -1.999970E-01 5.00 3000E-02
11 1. 161800E 07 -1.499706E-01 4.994000E-02
12 1. 105200E 07 -1.O0O263E-O1 5.OOOOOOE-02
13 1.0513C0E C7 -5.002754E-02 5.003000E-02
14 I.OOOOOOE 07 0.0 5.757000E-02
15 9.S12300E 06 4.999851E-02 7.497996E-02
16 9.0484OOE 06 9. 99 960 IE-02 9.607995E-02
17 8.607100E 06 1.499971E-01 1.212000E-01
13 8. 187300E 06 2.000003E-01 1.5060001-01
19 7.788000E 06 2.500005E-01 1.84 4000 1-01
20 7.408200E 06 2. 993975E-01 2.230000E-01
21 7.0469C0E 06 3.499972E-01 2.660000F-01
22 6.703200E 06 3.999996E-01 9.899998E-02
23 6.592400E 06 4.166676E-01 2. 145000E-01
24 6.376300E 06 4.499967E-01 3.651000E-01
25 6.C653C0E 06 5.000008E-01 4.206000E-01
26 5.769500E 06 5.499992E-01 4.796000E-01
27 5.488100E 06 6.000026E-01 5.409999F-01
28 5.2205C0E C6 6.499915F.-01 6.050000E-01
29 4.965900E 06 6.999902E-01 6.690999F-01
30 4.7237OOE 06 7.499927E-01 7.362000E-01
31 4.49330CE 06 7..999976E-01 1.667999E 00
32 4.065700E 06 8.999990E-01 1.919000E 00
33 3.678800E 06 9.999983E-01 2.1480OOE 00
34 3.3267C0E C6 1.100002E 00 1.150000E 00
35 J. 166400E 06 1.149989E 00 1.195000E no
36 3.C1190CE 06 1.200013E 00 1.2.15000F (10

63

MALOCS OUTPUT (CONTINUED)

PROAD GROUP
O'l
0 I
() J

NOTE THAT THE ENERGY REGION ABOVE
14.92 MeV WAS ELIMINATED FROM THE
BROAD GROUP STRUCTURE

1
1
1
1
2
2
1
3
4

4
5
5
6

6
7
7
8
8
9
9
9

10
10
11
1 1
12
12
13
14
15
16
16
17

(MALOCS OUTPUT CONTINUED ON NEXT PAGE)
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DLC-41: OUTPUT FROM J0B2 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (15 of 15)

BROAD

1 1.400000E
2 1.20000CE
3 I.OOOOOOE
4 8.OOOOOOE
5. 7. 5000 OOE
6 7.OOOOOOE
7 6.500000E
8 6.OOOOOOE
9 5.500000E

10 5.COOOOCE
11 4.500000E
12 4.OOOOOOE
13 3.50000CE
14 3.OOOOOOE
15 2.500000E
16 2.OOOOOOE
17 1.660000E
18 1.500000E
19 1.330000E
20 I.OOOOOOE
21 8.OOOOOOE
22 7.OOOOOOE
23 6.OOOOOOE
24 5.120000E
25 5.100000E
26 4.500000E
27 4.OOOOOOE
28 3.C0OO00E
29 2.OOOOOOE
30 1.500000E
31 1.COOOO0E
32 7.500000E
33 6.OOOOOOE
34 4.50CO00E
35 3.OOOOOOE
36 2.OOOOOOE
37 1.CO000OE

GROUP UPPER EN
1 1.400000

1.200000
1.OOOOOO
8.000000
7.5000C0
7.000000
6.5000CO
6.000000
5.500000
5.000000
4.5000CO
4.000000
3.500000
3.000000
2.50O0C0
2.000000
1.500000
1.000000
4.C0O0C0
2.000000
1.000000
1.O0O0C0

OR COHUINIC CTH
FCR COMBINED CTR
FCR COMBINED CTH
FCH COMBINED CTR
E DAMNED YOU 11

07 -3. 364723E-01
C7 -1.S2J216E-01
07 0.0
06 2.231436E-01
06 2.876818F;-01
06 3.566744E-01
06 4.307824E-01
06 • 5.100252E-01
06 5. 978366E-01
06 6.931472L-01
06 7.9B5074E-01
06 9.162908E-01
06 1.049822E 00
06 1.203972E 00
06 1.386294E 00
06 1.609438E 00
06 1.795767E 00
06 1. 8 97120E 00
C6 2.017406E 00
06 2.302505E 00
05 2. 525720E 00
05 2.659260E 00
05 2.813410E 00
05 2. 97 20 15E 00
05 2.975929E 00
05 3..1O1092E 00
05 3. 21U076E 00
05 3.506557E 00
05 3.912023E 00
05 4. 19 9705E 00
05 4.605170E 00
04 4.092852E 00
04 5. 115995E 00
04 , 5.403678E 00
0 4 5.809143E 00
04 6. 21460812 00
04 6.907756E 00

ERGY UfPER LETHARGY
E 07 -3.364723E-01
E 07 -1.023216E-01
E 07 0.0
E 06 2.231436E-01
E 06 2.876018E-01
E 06 3.566744E-01
E 06 4.307024E-01
E 06 5.108252E-01
E 06 5.970366E-01
E 06 6.9I1472E-01
E 06 7.985074E-01
E 06 9.162908E-01
E 06 1.049822E 00
E 06 1. 203972E 00
E 06 1.3d6294E 00
E 06 1.609438E 00
E 06 1.097120E 00
E 06 2. 302585E 00
E 05 3.218076E 00
E 05 3.912023E 00
E 05 4.605170E 00
E 04 6.907756E 00
C CR8R PROCESSING

£ CHER PROCESSING
6 CHEF EF0CESS1NG
6 CRER PROCESSING

AVE COllAPSED A WHOLE

2.OOOOOOE 00
2.OOOOOOE 00
2.OOOOOOE 00
5.000000E-01
5.OOOOOOE-01
5.000000E-01
5.000000E-01
5.000000E-01
5.OOOOOOE-01
5.000000E-01
5.000000E-01
5.OOOOOOE-01
5.000000E-01
5.000000F-01
5.00 00IJOF-01
3.400000E-01
1.600000E-01
1.700000F-01
3.300000E-01
2.000000E-01
9.999996E-02
9.999996F-02
8.800000E-02
2.000000E-03
6.000000E-02
5.000000E-02
9.999996E-02
9.999996E-02
5.000000E-02
5.000000E-02
2.500000E-02
1.500000E-02
1.500000E-02
1.500000E-02
9.999998E-03
9. 999998E-03

GROUP
2.00000
2.00000
2.00000
5.00000
5.00000
5.00000
5.00000
5.00000
5.00000
5.0 0000
5.00000
5.00000
5.00000
5.00000
5.00000
4.9999 9
4.99999
5.99999
1.99999
9.99999
0.99999

FLUX
OE 00
OE 00
OE 00
CE-01
OE-01
OE-0 1
OE-01
CE-01
OE-01
OE-01
OE-01
CE-01
OE-01
OE-01
OE-01
SE-01
9E-01
HE-01
9 E-01
6 E-02
1E-0 2

1
2
3
4
5
6
7
8
9

10
11
12
1 3
14
15
16
16
17
17
10
18
18
10
18
18
18
19
19
20
20
21
21
21
21
21
21

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

C-12 CASE F
NB-93 CASE
LI-6 CASE
LI-7 CASE
HELL I'LL 8 iASTEH INTERFACE £-

12/4
1109
1271
1272

TAPE ID
NOMEER OF NEUTRON GROUPS
FIRST THERMAL GROUP

12961
10 0
100

TAULE OF CONTENTS
C-12 CASE FOR COMBINED CTH f. CRI1R PROCESSING
NB-93 CASE FCR COHBI NEE CTH E CRBR PROCESSING
LI-6 CASE FOR COMBINED CTR fc CRBR PROCESSING
LI-7 CASE FOR COMBINED CTH f. CRBH PROCESSING

TAPE COPY USED 469 I/O'S, AND TOOK 0.6 1 SFCONU::
IHC00 2I STOP 0

NUMUER OF NUCLIDES
NUMBER OF GAMMA GROUPS

68

GAMMA-RAY GROUP COLLAPSE

-WORDS OF ENCOURAGEMENT FROM NMG

4
21

m ui* CONTENTS OF COLLAPSED

id ui\ 100n,21g)AMPX MASTER
(END OF MALOCS OUTPUT)

>

)

>

>

1

»

i

)

)



DLC-41: JCL AND INPUT DATA FOR J0B3 Oc THE CTR STANDARD BLANKET SAMPLE PROBLFM (1 of 2)

//SYSPRINf DE DUMMY
//FORT.SYSIN DD ONII =TAPE9,CISI= (OLD,PASS) ,

OL =SEH=RR0001,LAD£L= (16.NL),
CB= (RECFM=FB,LRECL=8O,BLKSIZE=3200)

TAPE
MAP',

NITAWL (PRODUCE AN AMPX WORKING LIBRARY
AND AN ANISN BINARY LIBRARY)

} NITAWL SOURCE PROGRAM

o

//LKED.SLFTN DD 0NIT=3330 , VCL=SEB= NE3 3 30 , DSN=RW II. AMPX. SI.F TN.
// DISP=SHR, ICE=(RECFM =FB,LRICL =80,BLKSIZE =3200)
//LKED.SLASH DD UN1T=3330,VCl=SLR=NE3330,D3N=RWH.AMP X. SLASM.
// DISP=SHB,tCE=(HECFH=FE,LHECl=8O,UtKSIZE=32O0)
//LKED.SYSIN DD *

ENTRY MAIN
INCLUDE SLA S.I
INCLUDE SLFTN

OVERLAY ONE
INSERT FIDAS,FFREAD,ISRCI1,FHIER,LETTER,MESAGE

OVERLAY ONE
INSERT HECTRY,COFY,JGET

OVERLAY ONE
INSERT TAPEHD.XTITIE.WOT

OVERLAY TWO
INSERT ANIS,SNST,A1DX,CST,FFPUN.FLTFX, URTP

OVERLAY TWO
INSERT HSTPRD

OVERLAY THREE
INSERT BERT,BART,SUMS,PICKMT,FOLD,I04.SU MX

OVFRI AY T FR S fci
INSERT MiXM.JLL1,CKPS,MHLIST,FKTlD,CRRCT,TERP1l),RN0RM

OVERLAY THREE
INSERT HSNANC

OVERLAY FCUR
INSERT GBI D.RESO I, NEWSLB, NEW CY I, SAMPS, SEMI'S, SOMPS, VOGAN„TRAPZ

OVERLAY FOUR
INSERT IINHES,GINI,FJ,CLAG,INTER,SIMPS

//GO. FT06FOO 1 DD SISOUT =A, DCB= (HECFH=FBA.LHECL=133,BLKS1ZE=3458)
//GO.FT03F001 DD UNIT=TAFE9,DISE =(NEW,KEEP),
// V0L=SER=X54 74,
// LABEL=(1.NL),
// DCB=(RECFM=VBS,LRECL=X,UIKSIZF=3520)
//GO. IT04F001 DD UNn=SYSDA/ , , „„„.
// DCB=(RECFM=VBS.LRECL=X,RLKSIZE=352O,BUFL=4O0O ,
// 3PA0E= j.3520,(2000,50)f , DSN=66NITAW , DISP= (NEW , PASS)
//GO.FT09F001 DD ONII =SYSDA,SPACE= 13520, (900. 1001),

- ECFM=VBS,LBFCL=X,BLKSrZE =i520,BUFL=4096)
F001 DD UNIT=SYSDA.SPACE=(TBK,(900,501)

// DCB= (BECFM=VBS, L8ECL=X,BLKSIZE= 35 20,UI1FL= 40 '
//GO.FT19F001 DD UNIT=SYSDA,SPACF=ITHK,(900 ,50'/. - •"•—-x,BtKSIZF=3520,BUFL "

// DCB= (HECFM
//GO.FT18F001 uu unii-Jijun.^inv.

' DCB= (BECFM=VBS,L8ECL=X,BLKSIZE
T19F001 DD UNIT=S "-'-'

// DCB=(RECFH= VBS, LRECL-a, c .>.> *«.»--->.* ...u.. . --
//GO.FT22F001 CD UNIT=TAPE9 ,DISP= (OLD,PASS),
// VOL=SEH=X 17982,
// LABEL=M,NL1.
// DCB=(BECFM=VDS,LRECL=X,BLKSIZE=3520)
//GO.FT05F001 DD *
0$$ 22 A9 3 M$ 2 4 A5 2 5 6 0 126 0 -1
2J$ 1274 1189 1271 1272
5$f 91 107 T

''8Uf

H8477,

R0477,

NITAWL OVERLAY CARDS

1 100n,21g ANISN LIBRARY (P3)
\ 100n,21g AMPX WORKING LIBRARY

)

69

100n,21g COUPLED AMPX MASTER FROM MALOCS

NOTE EXTRA CROSS SECTIONS SELECTED



DLC-41: JCL AND INPUT DATA FOR JOB3 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (2 of 2)

//XSDRN EXEC FORTHCLG, PARK. EOBT-• NCSUU HCK, NUI1AP,10« ,
// PARM.LKED='LET.OVLY',REGION.GO=420K
//SYSPR1NT DD DUMMY

OTSTl-4ePhhododoVAllll^Dtliu ,0LD•PASS,' } XSDRNPM SOURCE PROGRAM
^MItTdd^^^
// DISP=SHR, tCE= (RECFM=FbIlRECL=80,ULKSIZE-3200)
//LKED.SYSIN DD *//LK

ENTRY MAIN
INCLUDE SLASM
INCLUDE SLFTN

OVERLAY CNE
INSERT MESAGE,FHLPR,LETTER

OVERLAY CNE
INSERT HIX,CHPS,JLL1,MIXEM,NCHI

°INSERT ILSNT,STORXS.PNCNST.TAPE,FIDAS,FFREAD
INSERT DOg,HOOTS,FINC,g,QUAIWT

OVERLAY CNE
INSEHT XSDRNG

OVERLAY 1 HO
INSERT GECMF,FIXSBC,REPICF,FISSHC.CONVRG

OVERLAY TWO
INSERT £CATSC,SCALFC,UPSCAL

OVERLAY THREE
INSERT SNEL

OVERLAY THREE
INSEHT CT

OVERLAY THREE
INSEHT CELL

°INSER1 OUTPUT, FFPUN.FLTFX.St CUT, INVERT
INSEHT ANIS.AlDX.SNST „.,„„,„,.,..,.INSERT 1NFACE,CCLAPS,11CLLER,TE1D,TRSCT

INSERT FEWG.WATE.W AIT. HECBD2.WT1D,CFLUX, Pill DIV
INSEHT ERT1D,CUBNTS,TRNPRT,FISCAP

OVERLAY CNE
INSEHT ET,SUMARY,SUMFEW

OVERLAY CNE

//GO. FT06F001EDDTSYSCut=A*BCC=(«JCFH=FBA,L((ECL=1 33, BLKSIZ E=345 8)
//GO.FT04F001 DD ONIT=SYSbAf ^r„ > t ir,r „„„„,
// DCD=(BECFM=VBS.LRECL=X,BLKSIZE=3520,BUFL=40pO) ,
// SPACE= (3520, (2oOO,50)f . CSN=6 EN ITAW . DISP= 0LD,6t:LETE)^GO.FTOOFdOl D6,0NIT=SYSt)A.SPACE= (3520, (900,20)'// DCD=(BECFM=VBS,LBECL=X,BtKSIZE=J520.BlFL=5 096
//GO.FT09FOO1 DD 0NIT=SYStA ,SPACE=(3520, 900.201'// DCB={RECFM=VBSfLRECL=X.B£KSlZE=J520.BJFL=4096
//GO.FT10F001 DD UNIT=SYSDA .SPACE=(352C, I9U0.20)'// DCB= BKCFB=VBS.LRECL=X.B£KS1ZF= 520,B()fL=&096)
//GO. FT16F00 1 DD UNIT=SYs6a,SPACE=(TRK.lgOO. 50n .
// DCB=(RECFM=VBSf LR FCL= X,ULKS1ZE= 3520,llUFL=4 096J
//G0.FT1
// DCB= (R

XSDRNPM (CALCULATE THE CTR STANDARD

BLANKET MODEL AS A FIXED SOURCE PROBLEM)

XSDRNPM OVERLAY CARDS

01

[RECFM=VBS,LRFCL=X,ULKSIZE=J5JU,HUFL=4Uyoj
8F001 DD ONIT=SYSDA.SPACE= (TRK, (900,50)1,
RECFR=VBS,LRECL=X,B£KSIZE=}520,BUFL=409fcj

//GO.FT19F001 DD ONIT=SYSDA.SPACE= (TRK, ( 00,501 1 .
// DCB=(RfcCFM=VBS, LR ECL=X ,BLKSIZE= 3520,B(1FL=4 0\>6 J
//GO.FT05F001 DD ♦//GO. i 4--.^ -~ . ~«
CTR STANDARD BLANKET SAMPLE PROBLEM „,-,,„,,
1$$2 10 62 1035430 25 1003 3S* 0 1 A8 1 2 1 KT
13$$ 1 3R2 3 14$$ 1189 1189 1271 1272 1274 ,
15** 0.05556 0.003334 O.0C3234 0.04C38 0.0804 T <r
30$$ 1 FO
31** 1. F 0. T

35*t 0°150 21200 51200.5 21203.5 291204.0 141264.0 21294.0 300.0
36$$ 1 2 3H3 6R4 3R5 10R6 10R7 1CHE '15R9 31110
38** 2R0 F1 39$$3R1 2 1 3R2 3 2 40iSF,l ^ .
49$$ 1271 1272 50$$ 107 91

70

} 109n,21g COUPLED AMPX WORKING LIBRARY FROM NITAWL

NUMBER DENSITIES

ACTIVITY CALCULATION FOR TRITIUM PRODUCTION



IIIIIIIIIIII
IIIIIIIIIIII

II
II
II
II
II
II
II
II

IIIIIIIIIIII
IIIIIIIIIIII

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

11
111

1111
11
11
11
11
11 .
11
11

11111111
11111111

DLC-'ll: OUTPUT FROM J0B3 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (1 Oc 10)

NN
NNN
NNNN
NN NN
NN
NN
NN
NN
NN
NN
NN
NN

NN
NN
NN
I.N
NN

NI.
NN
NN
NN
NN
NN
NN
Nh'
NN

NNNN
NNN
NN

IIIIIIIIIIII
tllHIIIllII

II
II
II
II
II
II
II
II

IIIIIIIIIIII
IIIIIIIIIIII

JJ CBBBBBBBUBBU
JJ BBEBBBBUUBBBB
JJ BB BB
JJ BB BB
JJ BB BB
JJ bBEBBBEBDBBE
JJ BBDBBBBBUnUB
JJ BB BB
JJ BB PB

JJ JJ BB DB
JJJJJJJJJJJJJ BBBBBBBBUBBBB
JJJJJJJJJJJ IDEEEBEDBBB

OOOOOOO
OOOOOOOOO

00 00
00 00
00 OC
00 00
00 00
00 00
00 00
00 00
OOOOOOOOO
OOOOOOO

33333333333
3333333333333
33 33

3 3
33

333
333

33
33

33 33
3333333333333
33333333333

//
//
//

//
//

//
//

//

//

.1,TTrTTTTT1TT

TTTTTTTTTTTT
IT
TT
TT
TT
TT
TT
TT
TT
TT
TT

5555555555555
5555555555555
55
55
55
55555555*3
55555555*

5555
55555

55
55
55

55555
5555

•j-_>

55555555
5555555

22222222222
2222222222222
22 22

2?
22
22

22
22

22
22

2222222222222
2222222222222

55
55
55
55
55
55
55

55555555555
55555555555

5555555555
55555555555

55
5 5
55

55 55 555 555 5
55 555 55555

55
5

71

AAAAAAAAA KW
AAAAAAAAAAA WU

AA AA HH
AA AA WW
AA AA WW
AAAAAAAAAAAAA WH
AAAAAAAAAAAAA UW
AA AA WW
AA AA WW WW
AA A A WWWW
AA AA WWW
AA AA WW

W
WWW

WW
UW
KW

WW
WW

WW
WW

WW WW WH
WW

WrfWW
WWW

WW

LL
1.L
LL
LL
LL
LL
LL
LL
LL
LL
LLLLI.I.LLLLLLL
LLLLLI.LLLLLI.I.

NITAWL (PRODUCE AN AMPX

WORKING LIBRARY AND AN

ANISN BINARY LIBRARY)

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSS
ssssssssssss

SS
SS

SS SS
SSSSSSSSSSSSS
SSSSSSSSSSS

5555555555555
5555555555555
55
55
55
555555 555555
5555555555555

55
55

55 55
5555555555555
55555555555

4 4
444

4 4 4 4
44 44

44 4 4
4 4 4 4

44 44
1144444444444

4444444444444
44

44
4 4

UW

AAAAAAAAA MM UN
AAAAAAAAAAA MMM MMM

AA AA MMMH MMMM
AA A A MM MM M'1 MM
AA A A HM MM MM MM
AAAAAAAAAAAAA MM MMM MH
AAAAAAAAAAAAA MM M MM
AA AA MH MM
AA AA MM MM
AA AA MM MM
AA AA MM MH
AA AA MM MM

//
//

//
//

//
//

//
//

//
//

//

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

OOOOOOO
00900001)0

00 00
0 0 00
00 00
00 00
00 00
oo no
00 00
0 0 00
OOOOOOOOO
OOOOOOO

PPPPPPPPPPPP
PPPPPPPPPPPPP
PP PP
PP PP
PP PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
IT
PP
PP

7777777777777
777777 777777
77 77

7 7
77

77
77

77
77

77
77
77

555555 5555555
555555 5555 555
55
55
55
555555 555555
555555 5555555

55
55

55 55
555555 5555 555
55555 555555

(NITAWL OUTPUT CONTINUED ON NEXT PAGE)



DLC-41: OUTPUT FROM J0B3 OF THE CTR STANDARD BLANKET SAMPLF PROBLEM (2 OF 10)

•v*

if
OT

MSCH
MHT
MNT
MXT
MCB
MIX
MS
IRES
1QM
IPM
IPP
IFG

ARRAY
ARRAY

NUMBER
NUKBER
NUMBER
NUMBER

9
12

ENTHIIS
ENTRIES

READ
READ

OF
OF
OF
OF

EXTRA CROSS SECTIONS
NUCLICES FROM MASTER
NUCLIDES FROM X-SECT
NUCLIDES FROM X-SECT

ANISN/DOT/HOHSE OUTPUT TRIGGER
TOTAL CROSS SECTION POSITION
WITUIN-GROUf SCATTERING CROSS SECTION
NUMBER OF RESONANCE CALCULATIONS
TABLE LENGTH FOR CROSS SECTIONS
IS AN OLD ANISN LIBRARY MOUNTED ? (0/1
OUTPUT OPTION TRIGGER
PRINT CONTROL - ANISN CUT'PUT

THE STORAGE ALLOCATED FOH THIS CASE IS 51712 WORD
2$ AHHAY 4 ENTRIES BEAD
5$ ARRAY 2 ENTRIES HBAD
OT

GENERAL INFCRKAT1CN CONCERNING CROSS
TAPE IDENTIFICATION NUMBER
NUMBER OF NUCLIDES ON TAFE
NUMBER OF NEUTRON ENERGY GROUPS
FIRST THEFMAL NEUTRON ENERGY GROUP
NUMBER OF GAMMA ENEUGY GROUPS

XSDRN TAPE 12963

LIBRARY
LIBRARY
LIBRARY

(LOG
(LOG

POSITION

NO/YES)

SECTION LIBRARY
12963

4
100
100

21

NUCLIDES FHCM XSDRN TAPE
1 C-12 CASE FCR COMBINED CTR 6 CRBR PROCESSING
2 NB-93 CASE FCB COMBINED CTR 6 CRBH PROCRSS1NG
3 LI-6 CASE FOR COMBINED CTR 5 CREH PROCESSING
4 LI-7 CASE FOR COMBINED CTH G CRBH PROCESSING

C-12 CASE FOB COMBINED CTH 6 CHBR PROCESSING
NE-93 CASE FOH COMBINED CTR S CHER PROCESSING
LI-6 CASE FCH COMBINED CTR 6 CRER PROCESSING
LI-7 CASE FCR COMBINED CTR 6 CRER PROCESSING
AN ANISN LIBRARY WILL BE MADE CN TAPE 20
FOR 100 NEUTRON GROUPS AND 21 GAMMA GFOHPS

IHT= 5
IHS= 6 WHICH ALLOWS 120 OOWNSCATTF.R S
ITL=126

2 EXTHA CROSS SECTIONS ARE
POSITION

1

2
4
0
0
2
5
6
0

126
0

-1
0

1274
1109
1271
1272

NITAWL OUTPUT (CONTINUED)

1274
1189
127 1
127 2

NUCLIDES ON THE (100n,21g)
AMPX MASTER

0 UISCATTEHS
INCLUDED ABOVE

FNCF/0 MT-NUMBEB
91

107

THE NORMAL 3 ( ABS, NII-S IGF, S I GT) WHICH ARE-

THE LIBRARY CONTENTS ARE
NOG
121
121
121
121
121
121
121
121
121

ITL
126
126
126
126
126
126
126
126
126

ICT
0
0
0
0
0
0
0
0
0

ID
1
2
3
4
5
t
1
8
9

PO
PI
P2
P3
P4
P5
PO
PI
P2

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

FOR
FOR
FOR
EOF
FOR
FOR
EOF
FOR
FOR

TITLE
C-12 CASE
C-12
C-12
C-12
C- 12
C-12
N B-9 3

CASii
CASE
CASE
CASE
CASii

CASE
CASE
CASE

NU
NC

•9 3
)1

FOR
FOR
FOH
FOR
FOR
FOR

: FOR
FOH
FOR

<~

COMBINED
COMBINED
COMBINED
COM BIN ED
COMBINED
COMBINED

COMBINED
COMBINED
COMBI HE!)

CTR
CTH
CT R
CTR
CTH
CT R

CTH
CTR
CTR

72

CRUR
CHnH
CRBF-
CHUR
CRBR
CRBB

CHBH
CRBR
CREP

PROCESSING
PHOCESSING
PROCESSING
PROCESSING
PROCESSING
PROCESSING

PROCESSING
PROCESSING
PROCESSING

EXTRA CROSS SECTIONS

XSDRH ID 127 4
XSDRH ID 1274
X SDH II ID 1274
XSDRN ID 1274
XSDRH ID 1274
XSDRN ID 127 4
XSDRN ID 1189
X S D RN ID 1189
XSPRl! TQ. 1189

(NITAWL OUTPUT CONTINUED O^NEXT^AGE)



DLC-41: OUTPUT FROM JOB3 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (3 OF 10)

121 126 0 10 P3 DATA EOF NE-93 CASE FOR COMUINED CTH f. CHBR PROCESSING
121 126 0 11 P4 CATA FOR N E-9 3 CASE FOH COMBINED CTR 6 CHBR PROCESS 1NG
121 126 0 12 P5 DATA FOR NB-9 3 CAJE FOR COMBINED CTH C CRER PROCESSING
121 126 0 13 PO DATA FOR LI-6 CASE FOR COMUINED CTR 6 CRER PROCESSING
121 126 0 14 P1 CATA FOG LI-6 CASE FOR COMBINED CTR g CRBU PROCESSING
121 126 0 15 P2 DATA FOH LI-6 CASE FOR COMBINED CTH s CRER PROCESSING
121 126 0 16 P3 DATA FOE Ll-6 CASE FOR COMBINED CTR & CBER PROCESSING
121 126 0 17 P4 CATA FOR LI-6 CAS E FOH COMBINED CTR r. CRBR PROCESSING
121 126 0 18 P5 DATA FOR Ll-6 CASE FOR COHBINED CTH G CRDR PROCESSING
121 126 0 19 PO CATA FCB LI-7 CASE FOH COMBINED CTR 6 CRER PROCESSING
121 126 0 20 Pi CATA FOR LI-7 CASE FOR COMBINED CTR C CRUH PROCESSING
121 126 0 21 P2 DATA FOR LI-7 CASE FOR COHBINED CTR 6 CRFR PROCESSING
121 126 0 22 P3 DATA FOR LI-7 CASE FOR COMBINED CTH S CRER PROCESSING
121 126 0 23 P4 CATA FOR LI-7 CASE FOR COMBINED CTR G C3BR PROCESSING
121 126 0 24 P5 DATA FOR LI-7 CAJE FOH COMBINED CTR 6 CRER PROCESSING

AN ANISN BINARY LIBRARY HAS BEEN MADE ON LOGICAL 3
THE LIBRARY CONTENTS ARE

NOG ITL ICT ID TITLE
121 126 0 1 10 C-12 CASE FOR COMBINED CTR 6 CRBH PROCESSING
121 126 0 2 n C-12 CASE FOR COMBINED CTR ; CHBR PRCCESSING
121 126 0 3 P2 C-12 CASE FOH COMBINED CTH S CHBR PROCESSING

~ 121 126 0 4 P3 C-12 CASE FOR COMBINED CTH 5 CHBR PRCCES31NG
C^ 121 126 0 5 14 C-12 CASE FOH COMBINED CTH 6 CRBR PROCESSING
-«* 121 126 0 6 P5 C-12 CASE FOR COMBINED CTH •. CHBR PHCCFSSING
•—•' 121 126 0 7 FO NE-9 3 CASE FOR COMBINED CTH 6 CRBR PROCESSIN
~» 121 126 0 8 P1 NB-93 CASE FOR COMBINED CTR 6 CRBn PFOCESSIN
,~ 121 126 0 9 12 ND-93 CASE FOR COMBINED CTR 6 CRBR PROCESSIN
w 121 126 0 10 P3 NB-93 CASE FCR CCHBINED CTR t CRBR PBOCESSIN

J) 121 126 0 11 E4 NE-9 3 CASE FOR COMBINED CTR 6 CHBR PROCESSINJ.J 121 126 0 12 P5 NB-93 CASE FOR COMBINED CTH S CRBR PFOCESSIN
121 126 0 13 FO LI-6 CASE FOR COMBINED CTH g CRBR PROCESSIN
121 126 0 14 P1 Ll-6 CASE FOR CCHBINED CTH C CRBR PROCESSIN
121 126 0 15 P2 LI-6 CASE FOR COMBINED CTH 6 CRBR PROCESSIN
121 126 0 16 P3 LI-6 CASE Eon COMBINED CTR G CRBR PFOCESSIN
121 126 0 17 P4 LI-6 CASE FOR COMBINED CTR F, CRBH PROCIISSIN
121 126 0 18 P5 Ll-6 CASE FOR COMBINED CTR £ CHBR PBOCESSIN
121 126 0 19 PO LI-7 CASE FOR COMBINED CTR 6 CHBR PROCESSIN
121 126 0 20 P1 LI-7 CASE FOR COMBINED CTR 6 CRBR PBOCESSIN
121 126 0 21 P2 LI-7 CASE FOR COHBIN ED CTR 6 CRBH PROCESSIN
121 126 0 22 P3 LI-7 CASE FCR COMBINED CTR F, CRBR PROCESSIN
121 126 0 23 P4 Ll-7 CASE FCR COMBINED CTR K CRBR PROCESSIN
121 126 0 24 P5 LI-7 CASE FOR COMBINED CTR 6 CRBn PBOCESSIN

7 7 7 7 G G G G G G (i g « G G G

ELAPSED TIMU 0.07 MIN.
THIS XSCHN WORKING TAPE HAS CHEATED
THE TI11E OF THE PARENT CASE IS AS FOLLOWS

TAPE ID
NUMBER OF NEUTHCN GROUPS
FIRST THERMAL GROUP

12963
100
100

TABLE OF CONTENTS
C-12 CASE FOR COMBINED CTR 6 CHBR PROCESSING
NB-93 CASE FCH COMBINED CTR 6 CRBH PROCESSING
LI-6 CASE FCB COMEINFD CTH G CRBR PROCESSING
LI-7 CASE FCH COMBINED CTR G CRBR PROCESSING

TAPE COPY USED 4.37 I/O'S, ANI) TOOK 0.38 SECOND
IHC002I STOP 0

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS

n

NITAWL OUTPUT (CONTINUED)

XSDP.N ID 1 189
XSDRN ID 11119
xsnm; T D 1189
XSDRN ID 1271
XSDRH ID 1271
XSDRh ID 1271
XSDRH ID 1271
XSDRN ID 1271
XSDRN ID 1271
XSDRN ID 1272
XSDRN in 1272
XSDRN ID 1272
XSDRN ID 1272
XSDRN ID 1272
XSDFN TD 1272

CONTENTS OF ANISN LIBRARY

(NOTE IT IS P5)

CONTENTS OF AMPX WORKING LIBRARY

ID
ID
IC
ID

4
21

12 74
1199
12 71

(END OF NITAWL OUTPUT)



<£

XX XX
XX XX
XX XX
XX XX
XX XX
XXX
XXX

XX XX
XX XX

XX XX
XX XX

XX XX

iiiiiiiiiiii
iiiiiiiiiiii

ii
ii
ii
ii
ii
ii
ii
ii

IIIIIIIIIIII
IIIIIIIIIIII

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

DLC-41: OUTPUT FROM J0B3 OF THE CTR STANDARD BLANKET SAMPLE PROBLEMS OF 10)

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSS
SSSSSSSSSSSS

SS
SS

SS SS
SSSSSSSSSSSSS
SSSSSSSSSSS

DDDDDDDDUODD
CDDDnDDDUDUnD
CD DD
DO DD
CD DD

DD DD
CD DD
DD DD
CD DD
DD DD
CDCDCDCBCDDDD
ODDDDDDDDDOD

JJ BBEBBBBBUBBB
JJ ECtliEBEECEFJEB
J J BB BB
JJ BB BB
JJ EB BB
JJ BBB3UBBBUBBB
JJ BBEBBBBBUBBB
JJ EB BB
J J BB BB

JJ JJ EB BB
JJJJJJJJJJJJJ EBEBEBEBBBBUB
JJJJJJJJJJJ BBBUBBBBUBB

OOOOOOO
OOOOOOOOO

00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
OOOOOOOOO
OOOOOOO

44
444

4444
44 44

44 4 4
44 44

44 44
444444444444

4444444444444
44
44

44

//
//

//

//
//

//

//
//

//

RRRRRKHRHRHR FN Ntl
KHHRRHHHHRBRR NNN NN
RR RR NNNN NN
HR CR Ml NN NN
RR RR NN NN NN
RRRRKRRHRRRHR NN NN NN
RRRRRRRRRRHR NN NN NN
RR HR KN NN NN
HR RR NN NN NN
RR HR NN NNNN
HR HR NN NNN
RR RR NN NN

5555555555555
5555555555555
55
55
55
555555555555
5 555555 5 5555 5

55
55

55 55
5555555555555
55555555555

SSSSSSSSSSS
SSSSSSSSSSSSS
S3 SS
SS
SS

SSSSSSSSSSSS
ssssssssssss

SS
SS

SS S3
SSSSSSSSSSSSS

SSSSSSSSSSS

PPPPPPTPPPPP MM MM
PPPPPPPPPPPPP MMI1 M'1M
PP PI MMMM MMMM
PP PP MM MM MM MM
PP PI MM MM MM MM
PPPPPPIPPPPPP MM MMM MM
PPPPPPPPPPPP MM M MM
PP MM MM
ri' MM MM
PP MM MM
pp an nn
PP MM MM

AAAAAAAAA MM MM
AAAAAAAAAAA MMM MMM

AA AA HHMM MMMM
AA AA HM HM MM MM
AA AA MM MH MM MM
AAAAAAAAAAAAA MM MMM MM
AAAAAAAAAAAAA MM M MM
AA AA MM MM
AA AA HM MM
AA AA MM MM
AA AA MM HM
AA AAMM MM

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

5555555555555 //
5555555555555 //
55 //
55 //
55 //
555555555555 //
5555555555555 //

55 .//
55 //

55 55 //
5555555555555 //

55555555555 //

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

11
11

1 11
1
1
1
1
1
1
1

1111
1111

11 1
11 1

33333333333
3333333333333
33 . 33

3 3
3 3

333
133

33
33

33 33
333331333333 3
3 13333333 13

11
111

1111
11
11
11
1 1
1 1
1 1
11

11111111
11111111

XSDRNPM (CAL

CULATE THE CTR

STANDARD BLANKET

MODEL AS A FIXED

SOURCE PROBLEM)

PPPPPPPPPPPP
PrPPPPPPPPPPT
EP PP
PP PP
PP PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP

PP

PP
PP
PP

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
7 7
77

1 1
1 11
1111

1 1
1 1
1 1
1 1
1 1
1 1
1 1

11111111
11111111

(XSDRNPM OUTPUT CONTINUED ON NEXT PAGE)
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DLC-41: OUTPUT FROM JOB3 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (5 of 10)

XSDRNPM OUTPUT (CONTINUED)

1$ AHHAY
3% ARRAY
OT

CTH STANDARD BLANKET SAMPLE PROBLEM
15 ENTRIES READ
12 ENTRIES READ

THE FOLLOWING DIRECT ACCESS SPACli IS REQUIRED
880 won or172 BIOCKS OF LENGTH

120 ULOCKS OF LENGTH
464 BLOCKS OF LENGTH

LOGICAL UNIT 8 HAS
LOGICAL UNIT 9 HAS
LOGICAL UNIT 10 HAS

GENERAL PROBIEM DESCRIPTION CATA BICCK
GENERAL PROBLEM DATA

IGE 1/2/3 = PIANE/CYL1NCIR/SPHERE 2
IZH NUMBER CF ZONES 10
1M NUMBER CF SPACIAL INTERVALS 62
1BL 0/1/2/3 = VACU0M/REFL/PER/WII1TE 1
IBR RIGHT BCUNDARY CONDITICJ. 0
MXX NUMBER CF MIXTORES 3
MS MIXING TABLE LENGTH 5
IGM NUMBER OF ENERGY GHGUFS 121
NNG NUMBER CF NEUTRON GROUPS 100
NGG NUMBER CF GAMMA GROUPS 21
IFTG NUHBER CF FIRST THEBCAl GBOUP 100

SPECIAL OPTIONS

IFG 0/1 = NCNE/WEIGHTING CALCULATION 0
IQB VOLOMETBIC SOOHCES (0/N=NC/YES) 1
IPM BOUNDARY SOURCES (0/N=NO/YES) 0
IFN 0/1/2 = INPUT 33*/34*/USE LAST 0
ITMX MAXIMUM TIME (MINUTES) 0
1DT1 0/1/2/3=NO/XSECl/SRCE/FLUX—OUT 0

FLOATING POINT

EV EIGENVA1UF GUESS 0.0
EVM EIGENVAUIE MODIFIER 0.0
BF BUCKLING FACTOR* 1.420092 1.42089E 00
DY CYL/PLA HT FOR BOCKIING 0.0
DZ PLANE DEPTH FOR BUCKLING 0.0
VSC VOID STREAMING CORRECTION 0.0

THIS CASE WILL REQUIRE
THIS CASE HAS BEEN "

800 WORDS
310 WOHDS

ISN OUADRATURE CRDER 4
ISCT ORDER OF SCATTERING 3
IEVT 0/1/2/3/4/5/6 =t>/K/ALPHA/C/Z/R/H 0
IIM INNER ITERATION MAXIMUM 25
1CM OUTER ITERATION MAXIMUM 1
1CLC -1/O/N—FLAT RES/SN/Ol'T 0
ITH 0/1 = FORWAED/ADJOINT 0
1FLU 0/1/2/3/4=L-S/L/S/W/L-W 3
IPRT -2/-1/0/N=MIXTUHE XSEC PRINT -1
101 0/1/2/3=NO/tRT NU/PCII N/BOTH I)
1PBT - 1/0/1=NONE/FINE/ALL BAL. PHT 0

IPN DUMMY PARAMETER 0
IDFM 0/1 = NONE/DENSTTY FACTORS 3(1* 1
IAZ O/N = NONE/N ACTIVITIES BY ZONE 2
1AI O/I^NONB/ACTIVITIES BY INTERVAL 1
1FCT 0/1=NO/YES OPSCATTEH SCALING 0
IPVT 0/1/2=NO/K/ALPHA PARAMETRIC SRCH 0

PARAMETERS

PV IPVT=1/2—K/ALtHA 0.0
EPS OVE3ALL CONVFRGENCE 1.00000E-04
PTC POINT CCNVEFGF.NCE 1.00000 E-04
XNF NOHMALIZATICN FACTOR 1.OOOOOE 00
EUL EV CHANGE EPS FOR SEARCH 1.OOOOOF-01
XNPB NEW tARAM HCD FOR SEARCH 7.5OOO0E-01

15500 LOCATIONS FOR MIXING
ALLOCATED 62464 LOCATIONS

CTR STANDARD BLANKET SAMPLF. PROBLEM
5 ENTRIES HEAD
5 ENTRIES READ
5 ENTRIES READ

CCCC
IDENTIFICATION

DATA BLOCK 2 (MIXING TABLE, ETC.)
MIXING TABLE

MIXTURE COMPONENT
1 1189

2 11(19
2 1271
2 1272
I 1274

-FIXED SOURCE CALCULATION

EXTRA
5ECT II)'

MIXING TABLE

13$ ARHAY
14$ ARRAY
15* AHHAY
OT

NOCLIDES
ON TAPE

1 1274
2 1189
J 1271
4 1272
5

MACROSCOPIC 1-
GRP..

ATOM DENSITY
5.55600E-0?^
3.33400E-03X
3.23400E-03 C
4. 0 31100 E-0 2)
8.04 000E-02

NB

NB

C

+ LI-6 + LI-7

1
0.0
6. 76598 E-02
0.0
0.0
2.77416E-03

E CROSS SECTIONS FCR MIXTURE
GRP. 3

0.0
5.01137E-02
0.0
0.0
2. 35 105E-0 3

GRP.
0.0
6.60274E-02
0.0
CO
2.72279E-03

1
GHP. 4

0.0
2.74946E-02
0.0
0.0
2.04263E-03

(REMAINING EDIT OF CROSS SECTIONS OMITTED)

GRP. 5
0.0
7. 4 9940F-0J
0.0
0.0
1.(.6819F-()3

75

GRP.
0.0
1.00020E-
0.0
0.0
1. 14823E-03

-04

GRP. 7
0.0
0.0
0.0
0.0
9.7H7M3K-C4

GHP.
0. 0
0.0
0.0
0. 0
6. 99922E-94

11
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DLC-41: OUTPUT FROM JOB3 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (6of 30)

4
5
6
7

1
2
3
4

5
6
7

1
2
3
4
5
6
7

ELAP
IDA'i'1
CROSS

60 7
30$
31*

OT
33*

OT
35*
36$
38*
39$

0.0
9.303
0.0
3.5 84

GRP
0.0
1.725
0.0
0.0
2.477
0.0
5.458

GBP
0.0
0.0
0.0
0.0
1.433
0.0
4.122

SED TI
0 REQU

SECT1
87 LOC

ARRAY
ARRAY

07E-08

87E-02
. 113

87E-03

C4E-07

68 E-0 2
. 121

12E-01

83E-01
ME 0
IRES
ONS HI
ATIONS

6
12

0.0
1.01006E-07
0.0
3.71014E-02

GHP. 114
0.0
1.19981E-03
CO
0.0
3.11453E-07
CO
5.90007E-Oi

.0
. 10365E-07
.0
.85510E-02

GRP. 115
.0
. 11137E-04
.0
.0
. 18400E-07
.0
.67697E-02

0.0
1.214H4E-07
0.0
4.02402E-02

GRP. 116
0.0
2.86873E-04
0.0
0.0
6.28570E-07
0.0
7.65501E-02

0.0
1.34895E-07
0.0
4.22237E-02

GHP. 117
0.0
1.07941E-05
0.0
0.0
1.15053E-06
0.0
9.14049E-02

0.0
1.52390E-07
0.0
4.45110E-02

GRP. 118
0.0
0.0
0.0
0.0
5.92929E-06
0.0
1.22647E-01

(XSDRNPM OUTPUT CONTINUED)

0.0
1.75690E-07
0.0
4.72141E-02

GRP. 119
0.0
0.0
0.0
0.0
5.84926E-05
0.0
1.7 1791F-01

0.0
2. 06210E-0 7
0.0
5.04944E-0 2

GRP. 120
0. 0
0.0
0. 0
0. 0
5. 04224E-04
0. 0
2. 15K17E-01

.06 MIN.
116490 LOCATIONS
LL BE STOFED EXT
WILL BE OSEC

2 ENTRIES READ
1 ENTRIES READ

THIS VERSION OF XSDRN ALIOWS A MAXIHUM OF
FHNALLY

62464

ARRAY 7502 ENTRIES HEAD

ARRAY
ARHAY
ARRAY
ARHAY

63
62
62
10
10

2
2

BGY
ARIES
30E 07
90E 07
40E 07
20E 07
OOE 07
40 E 06
30 E 06
2CE 06
20E 06
30E 06
10E 06
SOE 06
30E 06
70E 06
80E 06
70 E 06
SOE 06
30E 06
OOE 0 6

ENTRIES
ENTRIES
ENTRIES
ENTRIES
ENTRIES
ENTRIES
ENTRIES

READ
READ
HEAD
BEAD
READ
HEAD
nEAD

TR STAN
EOT RON
GY
IES
E-0 1
E-01
E-0 1
E-0 1

LETHAH
EOUNDAH

-5.50027
-3.00031
-1.99998
-1.00026

0
S.99968
2.00000
2.99998
4.00000
5.00CC1
6.00003
6.99990
7.99 990
E.99999
9.99998
1.10000
1.20001
1.300C1
1.39999

DARI)
GRCII

MID
ELCC
. 409
.956

714
,4e4
.265
.057

859
.671
.49 2
.322
. 160

006
8 59

.720
.587
.461
. 341
.226
.11<l

BLANKET SAMPLE PROBLEM
P PARAMETERS

PT BROAD GP
ITIES NUMBERS

048E 09
24E 09
51 E 09
59E 09
B5E 09
80E 09
OOE 09
65E 09
58E 09
24E 09
22E 09
10E 09
4HE 09
02E 09
36E 09
17E 09
13E 09
97E 09
36E 09

E-02
E-01
E-0 1
E-0 1
E-01
E-01
E-01
E-0 1
E-01
E-0 1
E 00
E 00
E OC
F 00

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

-»i 40$ ARRAY

H»
49$
50$

ARHAY
ARRAY

OT

GP ENE
BOONO

1 1.731
2 1. 349
3 1.221
4 1.105
5 1. 000
6 9.048
7 8.187
8 7.408
9 6.7 03

10 6.065
11 5.408
12 4.965
13 4. 4 93
14 4.065
15 3.678
16 3.328
17 3.011
18 2.725
19 2. 466

(REMAINING NEUTRON GROUP PARAMETERS OMITTED)

CALC
TYPE

0
0
0
0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0

76

RIGHT
AIBFDO

LEFT
ALr.EDO

(XSDRNPM OUTPUT CONTINUED ON NEXT PAGE)
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GP

1
2
3
4
5
6
7
(1
9

10
11
12
13
14
15
16
17
18
19
20
21
22

n

10
CONSTANTS

ANGL
1
2
3
4
5
6
7
8

ENF.
BOUND
1.400
1.200
1.000
8.000
7.500
7.000
6.500
6.000
5.500
5.000
4.500
4.000
3.500
3.000
2.500
2.000
1.500
1.000
4.000
2.000
1.000
1.000

BGY
ARIES
COF 07
OOE 07
OOE 07
COfc 06
CUE 06
OOE 06
GOE 06
COE 06
COE 06
OOE 06
OOE 06
COE 06
COE 06
OOE 06
COE 06
COE 06
COE 06
OOE 0 6
COE 05
COE 05
OOE 05
OOE 04

MIXTURE
BY ZONE

1
1
1
2
1
2
2

FOR P( 3)
SET 1

-5.0B374E-01
-3.59474 E-01

3. 59475 E-01
-9. 404 32 E-01
-U.60845E-01
-3.59087E-01

J.59089E-01
F.66B46E-01

VOLUMETRIC SCURCE
GRP. SPEC 1

1 1.41471E-05
2 CO

DLC-41: OUTPUT FROM J0B3 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (7 of 10)

G

LETHAH
BCUNDAH

-3.36472
-1.02322

0
2.23144
2.87682
3.56674
4.30782
5. 10825
5.97 837
6.93147
7.9(1507
9. 16 29 1
1.04982
1.20397
1.30 629
1.60944
1.89712
2.30256
3.21800
3.9 1202
4.60517
6.90776

C
ORDER P

BY ZON
3
3
3
3
3
3
3
3
3

AMMA
GY
IFS
F-0 1
E-C1

E-0 1
F-0 1
E-01
E-0 1
E-0 1
E-0 1
E-01
E-0 1
E-0 1

00
OC
00
oo
00
CC
00
00
00
00

ST

<L)
F

SCATTERING
SET 2

6. 12333E-01
6. 12333E-0 1
6.12333E-0 1

-3. 26 6 19 E-0 1
-3.26619E-01
-3.26619E-01
-3.26619E-01
-3.26619F-0 1

SPECTRA

GROUP PARAMETERS
HID PT BROAD GP

VELOCITIES NUMBERS
3.OOOOOE 10 0

103.OOOOOE
3.OOOOOE 10
3.oooooi; io
3.OOOOOE 10
3.OOOOOE 10
3.OOOOOE 10
3.OOOOOE
3.OOOOOE
3.OOOOOE
3.OOOOOE
3.OCOO0E
3.OOOOOE 10
3.OOOOOE 10
3.OOOOOE
3.OOOOOE
3.OOOOOE
3.000OOE
3.OOOOOE 10
3.OOOOOE 10
3.OOOOOE 10

10
10
10
10
10

10
10
10
10

CAI.C
TYPE

0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

XSDRNPM OUTPUT (CONTINUED)

RIGHT
ALBFDO

LjJFT
ALI EDO

NOTE: XSDRNPM IDENTIFIES GAMMA-RAY GROUPS

NOTE: XSDRNPM HAS DEFAULT \ CONSTANTS

ANDABD BLANKET SAMPLE PROBLEM
ACTIVITY TABLE

MATL NO. REACTION
1271 107
1272 91

WEIGHTS
0

1.7 39 27E-01
1.71927E-01

.0
1.6 3036E-01
1.6 10 36 F-01
1.63036E-01
1.63036E-01

gilADRATOHE CONSTANTS
DIRECTIONS REFI. DIP EC WT X COr

-5.00374E-01 3 0
-3.59475E-01 3 -6.25224E

3.59475E-01 2 6.25225E
-9.40432E-01 8 0
-8.68845E-01 0 -1.41653E-01
-3.59887E-01 7 - 5. P6746E-02

3.598H8E-01 6 5. 86748 !•:-() /
H.6H846E-0 1 5 1.41653K-01

SET 3
2.23819E-
0.0
0.0
7.65924E-0 1
5.41587E-01

-5.41591E-01
-5.41508E-01

5.4 1590E-0 1

-01
SET 4

-0.42969E-01
-5. 96068E-01

5.9b06 9E-01
2.43065E-01
2.24562E-01
9.30166E-02

-9.30171E-02
-2.24562E-01

-1.
7.

-7.
-6
-2,

6

-6
2

SET 5
03870E-01
34476F-02
3447 1 E-02

,5754OE-01
51625E-01

,07487E-01
07489 E-01

,51b 10E-01

-02
-0 2

NOTE: ACTIVITY CALCULATION CALLED FOR BY MT NUMBER

14 MeV SOURCE

GRP. 3 THRO GRP. 121 SAME AS ABOVE

(XSDRNDM OUTPUT CONTINUED ON NEXT PAGE)
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DLC-41: OUTPUT FROM J0B3 0F THE CTR STANDARD BLANKET SAMPLE PROBLEM (9 of 10)

XSDRNPM OUTPUT (CONTINUED)

UTH STANUAbl) IJLANKtT SAMPLC PKOULtM
OTAL FLOX
NT. GRP. 1 G R P. 2 GRP. 3 GUP. 4 GR P. 5 GRP. 6 ( P I. 7 ( RP. 8

1 2. 7 4786 E- 03 5.96001 E-05 3.01681E-05 3.89223E-05 4.85061 E- 05 5.06H55K- 05 4. 2 97 27 F- 05 1. 0J54 1E--05
2 1.76831E- 03 7.33357E-05 3.64052E-05 4.49229E-05 5. 3 1(117 E--05 5. 22632E--05 4. 3 10 40 F- 05 3. 1490 6E- 0 5
3 1.42634 E-•03 7.96583E-05 4.01680E-05 4.84013E-05 5.57244F- 05 5.31116E--05 4. 3516RE--05 3. 2 1501 E--05
4 1. 37280 E-•03 7.97068E-05 4.02663E-05 4.85076E-05 5.5U341E-•05 5.31095E--05 4. 3 571ME-•05 3. 2 194 0 E- -0 5
5 1.32139E--03 7.98287E-05 4.04141E-05 4. (16743 E-05 5.60197 F--05 5.33349E--05 4. 36798E- 05 1. 2 2713 E- 0 5
6 1.26217E--03 8.65610E-05 4. 11402E-05 4.90009E-05 5.6 125(1 E- 05 5.32686E- 05 4. 36527E- 05 3. 24 3 03 E- 0 5
7 1. 19641 E- -03 9.90426E-05 4.23097E-05 4.937 20E-05 5-60 352F--05 5.29092E--05 4, 34259E- 05 3. 26012E -05
8 1. 13459E--03 1.09951E-04 4.32681E-05 4.95OJ0E-O5 5.57944F--0 5 5. 24 504 E- -05 4. 31263E- 05 1. 26H50E- 0 5
9 1.07650E--03 1.19427E-04 4.40306E-05 4.96471E-05 5.54167E- 05 5. 19233E--05 4. i7595F.--C5 3. 26H0HE- 0 5

10 1.0 2191 E--03 1.27597E-04 4.46113E-05 4.95741E-05 5. 49142E-•05 5.13105E-•05 4. 23305E- 05 3. 26191 E--05
11 9. 705S9E--04 1.34579E-04 4.50229E-05 4 .93756E-05 5.42974E--05 5.06258E--05 4. 1P4 37E- 05 3. 24021E--05
12 9.29122E--04 1.35995E-04 4.49071E-05 4.90447E-05 5. 1804 0F- 05 5.01529E- 05 4. 149 26E-•C5 3. 23006 E- 05
13 0. 965 16 E- 04 1.32514E-04 4.4 1796E-05 4.867H1E-05 5. 35312E-•05 4.9962 8E--05 4. 1 3346 E-•05 3. 21 100E--0 5
14 8.651 13E--04 1.29234E-04 4.39205E-05 4.83048E-O5 5.3343 7F--05 4.9H462E--05 4. 123 59F- 05 3. 200 53E- 0 5
15 7.726C3E--04 1.36332E-04 4.43971E-05 4.80J01 E-05 5. 2370 IE- 05 4.8 7 96 3E- 05 4. 0 50 10E--C5 3. 17484E--05
16 6.34501E- 04 1.40609E-04 4.50577E-05 4.70990E-05 5.02304F--05 4.65525E--05 3. 0II98 5E- 05 3. 10671F -05
17 5.24073E--04 1.52741E-04 4.45I92E-05 4.5J95bE-05 4.75291E--05 4.39654E--05 3. 6 97 65E- 05 2. 99475E- 0 5
18 4. 3 71 99E--04 1.51411E-04 4.31867E-05 4.32237E-05 4.45550E- 05 4. 12120E--05 3. 4670fE--C5 2. 855H4E- 0 5
19 3.66523E- 04 1.46696E-04 4.13496E-05 4.07954E-05 4 . 1 4 9 11 E--05 3.84 151E--05 3. 2706«F-•05 2. 701H1E--0 5
20 3.091 11E--04 1.39954E-04 3.92130E-05 3.82550E-05 3.84551 F--05 3.56573E--05 3. 0 5106F- 05 2. 5 408 2 E- 0 5
21 2.62110E--04 1.32099E-04 3. 69 208 E-0 5 3.56994E-05 3.55 196 E- 05 3.29921E- 05 2. 8 39 92E-•05 2. 3 7 04 7 E- 0 5
22 2.23360E- 04 1.23737E-04 3.45730E-05 3.31926E-05 3. 27272E-•05 3.04525F.--05 2. 6 34 35 E--05 2. 21853E--0 5
23 1.91188E- 04 1. 152C5E-04 3.22 180E-05 3.07751E-05 3.01001 E--05 2.80b6RE--05 2. 4 II129E- 05 2. 06350E- 0 5
24 1.64285E--04 1.06936E-04 2.996 11 E-05 2.84718E-05 2. 76470 E- 05 2.58132E--05 2. 25285E-•C5 1. 91494E- 0 5
25 1.41653E-•04 9.09057E-05 2.77719E-05 2.6 296 2E-0 5 2. 5 3709E-•05 2.37232E--05 2. 07053E--05 1. 77380E--05
26 1.225U6E- 04 9.12659E-05 2.56001E-05 2.4254JF-05 2. J2652F- 0 5 2. 1 /BJItE- US 1. 9 I5UJK- 05 1. b40'jb E- U5

27 1.06224E- 0 4 6.40642E-05 2.37197E-05 2.23474R-05 2.13232E--05 1.99 89 4E--0 5 1. 76337F- C5 1 . 5154 0E--0 5

28 9.23143E- 05 7.73194E-05 2.18711E-05 2.05731E-05 1I95356E- 05 1.83325E--05 1. 6 2199 E- 05 1. 39H28E--05
29 8.03813E- 05 7.10325E-05 2.01426E-05 1.89272E-05 1.78925E- 05 1.68049E- 05 1. 4 9001E- 05 1. 289 0 4 E- -0 5

30 7.01075E- 05 6. 51927 E-0 5 1.85122E-05 1.74040E-05 1. 6 38 38 E- 05 1.53981E- 05 1. 36929E- 05 1. 1M741E- 05

31 6. 12340 E- 05 5.97823E-05 1.70 36 3E-0 5 1.59975E-05 1.49995E- 05 1.41034E-•05 1. 25686E--05 1. 09J0 7K--0 5

32 5.35486E- 05 5.477S6E-05 1.56501E-05 1.47012E-05 1.37299F-•05 1. 29 125E- 05 1. 15293E- 05 1. 0056HK- 0 5

33 4.60765E- 05 5.01610E-05 1.4 36 8 3E-0 5 1. 35006F.-05 1. 25660 E- 05 1. 18173E- 05 1. 05692F- 05 9. 24H76E-•06

34 4.10718E- 05 4.590'27E-05 1.31055E-05 1.24137E-05 1. 14990 E- 05 1.08100E-•05 9. 6 8254 E--06 8. 50 12 2 E- -OS

35 3.60129E- 05 4.198C5E-05 1.20962E-05 1.14106F-05 1.05201 E--05 9.08320E- 06 8. 86385E- 06 7. 8 169 3 E- 0 6

36 3.15971E- 05 3.83712E-05 1. 10954E-05 1.04941E-05 9.62353E- 06 9.03007E- 06 0. 107 76E- 06 7. 10 7O3E- 0 6

37 2.77374E- 05 3.50523E-05 1.0 17H2E-05 9.65883E-06 8.7994 9F- 06 8.24363E- 06 7. 4 09 15 E- 06 6. 6 112 3E--06

38 2. 4 30 00E- 05 3.20026E-05 9.34046E-06 U.89970L-06 8.04116E--06 7.51744E- 06 6. 76306E- 06 6. 00H05E- Ob

39 2.14015E- 05 2.92019E-05 8.57892E-06 8.21384E-06 7.34076E- 06 6.84513E- 06 6. 16469E- C6 5. 61711 E- -06

40 1. 88076 E- 05 2. 66311E-0 5 7.89121E-06 7.59963E-06 6.6 0995 E- 06 6.22036E- 06 5. 60935E- 06 5. 1997 1 E- -9 6

41 1.65315E- 05 2.42720E-05 7.27631E-06 7.056 36E-06 6.07916 E--06 5. 63670E--06 5. 09242E- 06 4. 8 3955 E- 0 6

42 1.45329E- 05 2-21101E-05 6. 73488E-06 6.58449E-06 5.49674E- 0 6 5.08790E- 06 4. 6 09 27 E- 06 4. 54 189E--06

43 1.27749E- 05 2.01271E-05 6.26986E-06 6.1H592L-06 4.92762E- 06 4.56659E-•06 4. 15524 1-.-•06 4. 325 29 K--0 6

44 1. 12200E- 05 1.83094E-05 5.08732K-06 5.B64 50E-06 4.3 5089 E--06 4.06497E-•06 3. 7 2492 E- 06 4. 204 I9E- 0 6

45 9.65528E- 06 1.60108E-05 5. 26870E-06 5. .1176412-06 3. 7.0840 E- 06 3.7013 9E- 06 3. 26378E- 06 4. 10462E--06

46 8.0 93 63E- 06 1.34 145E-05 4.44145E-06 4.56167E-06 3. 087 15 E- 06 3.65055E--06 2. 8 04 4 3 F--06 3. 9 3129 E--0 6

47 6.78227E- 06 1.12854E-05 3.75108E-U6 3.91098E-06 2.59705 F--06 3.43243E--06 2. 42046E- 06 3. b 91.5 3 E- -0 6

48 5.60170E- 06 9. 52405E-06 3. 16 101E-06 3.35194E-06 2.20 124E- 06 3.17 17HE- 06 2. 0 94 61E- 06 3. 4 295 5E--06

49 4.75870E- 06 8.05679E-06 2.67(I02E-06 2.8 7200E-06 1.07546E- 06 2.89600E--06 1. 0154 9 E--06 3. 1498 3F--0 6

50 3.98524b- 06 6.02782E-06 2.26536E-06 2.45998E-06 1.60142 F--Ob 2.62150E--06 1. 57499E- C6 2. 87015E--06

51 3. 33714E- 06 5.79397E-06 1.91614E-06 2.10608E-06 1. 37377E- 06 2. 35783E--06 1 3 67 0 3 E- 06 2. 59I150E--06

52 2.79426E- 06 4.92 15 3E-06 1.62074E-06 1.H0178L-06 1. 170 19 E- 06 2.1I02CE--06 1 186 74E--06 2. 33997 E--0 6

53 2.33965E- 06 4.1H343E-06 1.37043E-06 1.53967E-06 1.011251--06 1.00 116F--06 1. 0 30 19 E-•06 2. 096 8 7 E- -0 6

54 1.95901E- 06 3.55777E-06 1. 15705E-06 1.31334E-06 8. 6 77 42 E- 07 1.67154E- 06 8. 9 40 44 E- 07 1. 8702 4K-- 0 6

55 1. 64034 E- 06 3.02663E-06 9.76659E-D7 1. 11701E-06 7.44 2961- 07 1.4U110E--06 7. 754 61 E--07 1. 6596(1 E--0 0

56 1.37360E- 06 2.57514E-06 0.21J29E-U7 9.45481E-07 6. 3 3114 E--07 1. 309 31 E--06 6. 7 19 28 E- 07 1. 4 6 400 F- -05

57 1.15033E- 06 2. 19095E-06 6.06H00E-07 7. 94060F.-07 5.47074E- 0 7 1. 15488E- 06 5. 8 12 08 E--07 1. 20151E--0 6

58 9.63527E- 07 1.86361E-06 5.682 13E-0 7 6.50194E-07 4.6 9734 E- 07 1.01669E--06 5. 0117 7E--07 1. 1099 HE -0 6

59 8.07377E- 07 1.5P418E-06 4.60441E-07 5.332 17E-07 4.05410E--07 3.93588 E--07 4. 29665E--07 9. 46 11 5 fi -0 7

60 6.91642E- 07 1.39 391E-0 6 3.89 3 39E-0 7 4.46277E-07 3.60473 E- 07 7.70399L--07 3 7 99 93 b-•07 7. ll 32 47(3 •-07

61 6. 07790E- 07 1.27362E-06 3.51 137E-07 3.94273E-07 3. 2 576 8 E- 07 6.49096E--07 3. 449J7E--07 6. 3454 ir: -0 7

6 2 5. 34012F- 0 7 1. 15881F-06 3.140 06E-07 3.4 1951K-07 2.H60 2 ) F--07 5. 4 1174 h--07 1. 0 32 57E--C7 5. 1.1599 F--07

(REMAINDER OF TOTAL FLUX EDIT OMITTED)

(SUMMARY TABLES ALSO OMITTED)
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DLC-41: OUTPUT FROM JOB3 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (10 of 10)
XSDRNPM OUTPUT (CONTINUED)

ACTIVITY
MATERIAL

1 127 1
2 1272

ACTIVITIES BY ZONE
ZONI ACT.

0.0
ZONE

CTH STANDARD BLANKET SAMPLE PROBLEM
TABLE

REACTION,
107

91

ACT.
CO

2 THRU ZONE

-e-

O

01

1

4
5
6
7
8
9

10
11

INT.
1

6
7
8
9

10
11

12

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

60
61
62

ELAPSED TIME
IHC002I STOP

5.03678 E-02
0.0
J.0J962E-01
2.46253E-01
3. 05156 E-01
0.0
6.61941E-02

.. 9.71932E-01 ....,„
ZONE 11 HAS SYSTEM TOTALS
ACTIVITIES OY INTERVAL

3 SAME AS ABOVE
8.51586E-02
0.0
3. 12412E-C1
1.24320E-01
5. 17466E-02
0.0
1.03953E-C3
5.74677E-01

ACT. 1 ACT. 2
0.0 0.0
INT. 2 THRO INT. E
1.33555E-05 2.40254E-05

f"

SAME AS ABOVE

1.32977E-05
1.J2465E-05
1.31997 E-05
1.31563E-05
1. 31166E-05

0.0

.-33447E-05
2.26778E-05
2.20255E-05
2.13876E-05
2.07637E-05

0.0
INI. 13 THRO INT. 14
1.27344E-05 1.79789E-05

SAME AS ABOVE

1-24287E-05
1.21283E-05
1.18184E-05
1.150 10E-05
1.11789E-05
1.08547E-05
1.05311E-05
1.02103E-05
9.89425E-06
9.58495E-06
9.284 13E-06
8.99352E-06
8.71460E-06
8.44971E-06
e.20010E-06
7.968C6E-06
7.755S5K-06
7.56664E-06
7.40369E-06
7.27173E-06
7.177C0E-06
7. 128 28E-06
7. 13849E-06
7. 22778E-06
7.43012E-06
7.80794E-06
8.50020E-06
9.86312E-06
2.53149E-05
0.0

1.61614E-05
1.45294E-05
1.30684E-05
1.17627E-05
1.05962E-05
9.55400E-06
8.62206E-06
7.78780E-06
7.04001E-06
6.36881E-06
5-76550E-06
5.22250E-06
4.73315E-06
4.29U3E-06
3.89287E-06
3.53241E-06
3.20632E-06
2.91116E-06
2.64388E-06
2.40180E-06
2.18255E-06
1.98400E-06
1.804J1E-06
1.64186E-06
1.49530 1-06
1.36350E-C6
1.24558E-06
1. 14091E-0E
1.04926E-06
0.0

INT. 46 THRO INT. 59 SAME AS ABOVE
1.48392E-05 1.06888E-07
1.91132E-06 9.25307E-08
1.07806E-06 7.92971E-C8

1.54 MIN.
0

80

(N,A)T IN LI-6

(N,N'AH IN LI-7

THESE ARE THE TOTAL TRITIUM PRODUCTION
FOR THE SYSTEM

(END OF XSDRNPM OUTPUT)



DLC-41: JCL AND INPUT DATA FOR JOB^I OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (1 of 2)

^K||*|pgg-yj|3ggiSgg£gSgg«?SplciAL-T*PB GIP (PREPARE GROUP INDEPENDENT i
^SSpIJ.1? ^THaG.RFGioH.Go-240K MACROSCOPIC CROSS SECTIONS FOR
^FVSI=iIPNRP8SoH;£K^|n'Sifr ,0"'p*ss»' j" GIP SOURCE PROGRAM THE CTR STANDARD BLANKET MODEL) '
// DCB=IHECFH=FB,LrECL=8O,B1KSIZE=320O) -J
//GO. FT06F001 CD SYS0UT=A,DCB= (RECFM=FUA,LRKCL=1 31,BLKSIZE=345R)
//GO.FT09F001 DD 0NIT=TAPE9 , CISP= (OLC, PASS) , >. ,

'// l°BlL*nXm.),>' ) (10On,21g) ANISN LIBRARY FROM NITAWL n
//_DC B= («EC:f 5= v6Sr_I. gECI-= X̂ BLKS 1Z E= 3520) J/ / u\~ u— inc«,i n— iuj< i< n lvii- a>ui

//GO.FT08F001 DD ONIT=SYSDA, -
// dcb=(recfb=vbs,lrfcl=x,bLksize=3520,dofl=400o), \ (innN ?iG) group INDEPENDENT TAPE (14 MATS.)// SPACE= (3520, (2000.50) J,DSN=eeGlP00,DISP= (NEH, pass) f vJ.uuNjZJ.b; unuur inucrtnucn mrt vit mio,/
//FT0 1F001 DC ONIT=SYSDA,DISP= (NEW,DELETE) , '
// SPACE=(3504.(300.300J) .DCB=(IRECL=700,ULKSIZE=3504,HECFM=VBS)

.«**, //FT02F001 DD ONIT=SYSDA,tISP= (NEW,DELETE) ,
VJ // SPACE* (3504, (J00.3001).DCO= (LHECL =700,BLKSIZE=3504,RECFM =VBS)

//FT03F001 Dt UNIT=SYSDA,DISP= (NEW,DELETE) ,
// SPACE= (3504, (300,300)1,CCB= (LrtECL=700, ULKSIZE=3504,HECFM =VBS)
//FT04F001 DC ONIT = SY3DA/D1SP= (NEW,DELETE) ,
// SPACE=(3504,(300,300)) ,DCB=(IHECL=700,ULKSIZE=3504,RECFM=VOS)
//GO.FT05F001 DD *
GIP RON FOR CTH STANDARD BLANKET
1$| 121 5 6 126 22 0 16 30 0 3 1 2 0 E T
10$$ 17 18 19 20 21 22 23 24 204 25 26 27 28 29 30 MIXING TABLE
11$$ 5 6 7 8 5 6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 9 13
12** 4R .05556 4R .003334 4R .003234 4R .04038 4R .0804 .003214 .04038
13$$ 1 2 3 4 7 8 9 10 13 14 15 16 19 20 21 22 T

1
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r

(

(

(

(

(

(

< ^

// EXEC FOHTHC
COMMON /SKPBOF/ LOCAT
COMMON /BOLKBO/ D(1),
LOCATN =20000
LFA3T = 500000
LSLOW = 500000
LIM1 = 54600
CALL CIEAR (3,UM1)
CALL CCNTRL
STOP
END

//ANISN EXEC FOBTHCIG.PAFM
// PAHM.LKFD="LET.OVIY',REG
//SYSPRINT DC DOMBY
//FORT.SYSIN DE 0NIT=TAPE9,
// VOL=SER =RE0002,LAEEL= (2,
// DCU=(RECFM=FB,LRECL=80,B
//LK— X -" '

// iuL-jt,n-Bruuu£| ijjicll-

// DCU=(RECFM=FB,LRECL=8C
//LKED.SYSIN DC *

ENTUY MAIN
OVERLAY LEVEL1
INSERT PLSNT,FIDO,TP,ADJNT
OVERLAY LEV Ft 1
INSERT G0TS,S0O7,S81O,S821
OVERLAY LEVIL1
INSERT FINPR.FINPRI.PONSII,
OVERLAY LEVEL2
INSERT BT.SOMARY,FACTOR
OVERLAY LEVFL2
INSEHT FEWG.WATE

//GO.FT06F001 DD SYSOUT=A,D
//GO.FT01F001 DD ONIT=SYSDA
//GO.FT02F001 DD ONIT=SYSDA
//GO.FT04F001 DD ONII=SYSCA
// DCB=(RECFM=VBS,LBECL=X,B
// SPACE=I3520.(2000.50)),
//GO.FT08F001 CD DOMBY
//GO.FT09F00 1 DD DOMMY
//GO.FT05F001 DD *
CTR STANDARD BLANKET TEST PHOBIEM
15$$ 2 0 3 4 2

10 0 3 1 10
17** 1. P C. T
3** F 0.0 T
1** FO.
4** 0. 150
5** F1.
6** 0. 2R1.73927-1 0. 4R1.6
7** -5.08374-1 -3.59475-1 1
8$$ 1 2 3R3 6R4 3R5 10R6 10
19$$ F 3
21** 2Z F1.0
22$$ -13 - 14 23$$ 2 1 T -^

T T v

1 0 10
62 0 1

16** 2Z 1.-

DLC-41: JCL AND INPUT DATA FOR JOB4 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (2 OF 2)

N,JUMP,LEAST,LSLOW,JMP1,JMP2, JMF3
IIMI.IOMY (54600)

ANISN (CALCULATE THE CTR STANDARD BLANKET
MODFL AS A FIXED SOURCE PROBLEM)

NOTE: MAIN ROUTINE COMPILE TO INCREASE STORAGE

.FOFT=«NOSO0RCE,NOMAP',
ION.GO=410K

D1SP= (OLD,PASS) ,
NI) ,
IKSIZE=3200) } ANISN SOURCE PROGRAM

,S8 04,S805,S814,WOT8, S966.FFREAD

,S824,5 833,DT,CELL,S351

ETFFON.FLTFX

CE= (HECEM=FBA,LHECL=133, BLKSIZE=3458)
,SPACE= (TflK, (900.501 1
JSPACE=JTRK,(900,50))

£kSIZF=3520,B0FL=4000),
DSN=EEGIPOO,DISP=(OLD,PASS)

ANISN OVERLAY CARDS

7- (100n,21g> GROUP INDEPENDENT TAPE FROM GIP

21 5 6 126 0 0 14 14 1 0 1 0 0 50 0 12 11
4 1.420892 3Z 1.0 0.0 .5 1.-4 3Z T

21200. 51200.5 21203.5 291204. 141264. 21294. 3 00.

3036-1
B1 -9.40432-1 -B.68845-1 -3.59887-1 Vl2
R7 10R8 15R9 3R10 9f$ 3Hl 5 1 3R5 9 5

82

ACTIVITY CALCULATION OF TRITIUM PRODUCTION



DLC-41: OUTPUT FROM J0B4 OF HIE CTR STANDARD BLANKET SAMPLE PROBLEM (1 OF 6)

* * * PROBLEM BEGAN CN 77/77/77 ( 0 ) AT TIME HRS, 0.0 MIN. ♦

GBOOP INPOT EROGRAM - - - -
1$ ARRAY 21 ENTRIES
OT

IGH NO. OF GHOUPS
SIGMA(1) POSITION
SIGMA(G--G) POSITION
TABLE LENGTH
MIXING TADLE LENGTH
NO. OF MATERIALS FROM
NO. OF MATERIALS FROB
NO. OF HATERIALS (BCR«MTPtMIXTOHES)

*m 0=DIRECI SOLOTION, 1= ACJ0INT
ISCT ORDER OF SCATTERING EXPANSION
IPHT 0=PRINT ALL, 1=N0 PBINT, 2=PRINT MIXTORES
IOOT 0=OUTPUT ALL HATLS. 1=N0NE. 2=HIXT. ONLY
IDOT 0=ANISN OUTPOT, 1=D0TIII, 2=D0!IIV
NBOF NO. K-BYTES BUFFER SPACE (CEFAULT=60)
15421 WORDS MEMORY REQUIRED VS. AVAILABLE 29640

LIBRARY RECORD LENGTH = 15246,

HIT
HIS
HIM
MS
BCR
MTP
HTM
1TH

o

CE

-GJP HUH
BEAC

FOR CTR STANDARD BLANKET

CARDS
HE. TAPE

121
5
6

126
22
0
16
30
0
3
1
2
0

60

EXTENDED TABLE LENGTH - 126

GIP (PREPARE GROUP INDEPENDENT

MACROSCOPIC CROSS SECTIONS FOR THE
CTR STANDARD BLANKET MODEL)

14 GROOPS, 2 THROUGH 15 GO ON TAPE
106 GROUPS, 16 THROUGH 121 GO ON TAPE

10$ ARRAY 22 ENTRIES BEAD
11$ ARRAY 22 ENTRIES READ
12* ARRAY 22 ENTRIES BEAD
13$

OT
I

ARRAY 16 ENTRIES READ

HI XTORE :CHPONENT MULTIPLIER TAPE ID BIX CODE

1
(10$, (11$) (12$, (13$

5.55600E-02 1
( 7$)

2 18 6 5.55600E-02 2 2
3 19 7 5.55600E-02 3 3
4 20 8 5.55600E-02 « 4

5 21 5 3.33400E-03 7 5

6 22 6 3.33400E-03 8 6

7 23 7 3.33400E-03 9 7

8 24 8 3.33400E-03 10 8

9 21 9 3.23400E-03 13 9

10 22 10 3.23400E-03 14 10
11 23 11 3.23400E-03 15 11

12 24 12 3.23400E-03 16 12

13 21 13 4.03800E-02 19 13
14 22 14 4.0J800E-02 20 14

15 23 15 4.C3800E-02 21 15

16 24 16 4.03800E-02 22 16
17 25 1 8.C4000E-02 17

18 26 2 8.04000E-02 18

19 27 3 8.C4000E-02 19

20 28 4 8.04OOOE-O2 20

21 29 9 3.23400E-03 21

u
30 13 4.03000E-02 22

23
24 24
25 25
26 26
27 27
28 28
29 29
JO 10 (GIP OUTPUT CONTINUED ON NEXT PAGE)
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DLC-41: OUTPUT FROM JOB4 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (2 OF 6)
ELEMENTS FHCM LIBBAEY TAPE

MATL ID TITLE
1 1 PO C-12 CASE FCR COMUINED CTR 6
2 2 PI C-12 CASE FCR COHUINED CTR B
3 3 E2 C-12 CASE FCR COMBINED CTR F,
4 4 P3 C-12 CASE FOR COMBINED CTR t
5 7 PO NB-93 CASE FOH COMBINED CTB E
6 8 P1 NB-93 CASE FOR COMBINED CTR E
7 9 P2 NE-9J CASE fOH COMBINED CTR E
a 10 P3 NB-93 CASE BOR COMBINED CTR E
9 13 PO LI-6 CASE FOB COMBINED CTR E

10 14 P1 LI-6 CASE FOH COMBINED CTR E
11 15 P2 LI-6 CASE FOR COMBINED CTR 6
12 16 P3 LI-6 CASE SOR COMBINED CTR 6
13 19 PO LI-7 CASE FOR COMBINED CTR B
14 20 PI LI-7 CASE BOH COMBINED CTR E
15 21 P2 LI-7 CASE FOH COMBINED CTR S
16 22 P3 LI-7 CASE FOR COMBINED CTH E

* * * ALL CROSS SECTIONS HAVE EEEN READ FROM CARDS
# * * 14 GROOPS HAVE BEEN MOVED FROM TAPE 4 TO

GIP OUTPUT (CONTINUED)

o

'..-A

CHBR
CRBR
CRBH
CRBR

CPBR
CHBR
CRBR
CRBR
CRBH
CRBR
CRBR
CRBR
CRDR
CRBR
CR BR
CRBR
AND
TAPE

PROCESSING
PROCESSING
PROCESSING '
FROCESSING

PROCESSIN
PROCESSIN
PROCESSIN
PROCESSIN
PROCESSIN
PROCESSIN
PROCESSIN
PROCESSIN
PROCESSIN
PROCESSIN
PROCESSIN
PROCESSIN

LIDRAHY TAPE 9, 1 GROUP SOHTFD DIRECTLY TC TAPE 3

* * * 1 GROUP HAS BEEN SORTEC FROM 3 TO 1 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 2
* * * 14 GROOPS HAVE BEEU MOVED FROM TAPE 4 TO TAPE 3

* * * 1 GROOP HAS BEEN SORTED FROM 3 TO 2 A NEW COREFOLL TO 4, THE BALANCE, IF ANY, TO 1
* * * 14 GROOPS HAVE BEEN MOVED FROM TAPE 4 TO TAPE 3

* * * 1 GBOOP HAS BEEN SORTEC FROM 3 TO 1 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 2
* * * 14 GHOOPS HAVE EEEN MOVED FROM TAPE 4 TO TAPE 1

* * * 1 GBOOP HAS BEEN SORTED FROM 3 TO 2 A NEW COREFULL TO 4, THE BALANCE, IF ANY, TO 1
* * * 14 GROOPS HAVE EEEN MOVED FROM TAPE 4 TO TAPE 3

* * * 1 GHOUP HAS BEEN SORTEC FROM 3 10 1 A NEW COREFOLL TO 4, THE BALANCE, IF ANY, TO 2
* * * 14 GROOPS HAVE EEEN MOVED FROM TAPE 4 TO TAPE 3

* * * 1 GROUP HAS EEEN SORTEC FROM 3 TO 2 A NEW COREFOLL TO 4, THE BALANCE, IF ANY, TO 1
* * * 14 GROOPS HAVE FEIN MOVED FROM TAPE 4 TO TAPE 3

* * * 1 GROOP HAS BEEN SOHTEC FROM 3 TO 1 A NEW COREFOLL TO 4, THE BALANCE, IF ANY, TO 2
* * ♦ 14 GROUFS HAVE EEEN MOVED FROM TAPE 4 TO TAPE 3

,* * * 1 GROUPS HAVE EEEN MOVED FROM TAPE 2 TO TAPE 3

CROSS SECTIONS FOB GRP. 1
CROSS SECTIONS FOR GRP. 2
CROSS SECTIONS FOB GRP. 3
CROSS SECTIONS FOR GRP. 4
CBOSS SECTIONS FOB GRP. 5
CROSS SECTIONS FOB GRP. 6
CROSS SECTIONS FOB GRP. 7
CROSS SECTIONS FOR GRP. 8
CROSS SECTIONS FOR GRP. 9
CROSS SECTIONS FOR GRP. 10
CROSS SECTIONS FOH GHP. 11

(SOME OUTPUT OMITTED)

CROSS SECTIONS FOR GRP. 119
CBOSS SECTIONS FOB GRP. 120
CROSS SECTIONS FOB GBP. 12 1 „ „

* * * TOTAL FROBLEM CPO = 0 HRS, 0.0 MIN. * * ♦ CPU INCREMENT = 0 UPS, 0.0

* * * PROBLEM BEGAN ON 77/77/77 ( 0 ) AT TIME HRS, 0.0 MIN. * * *

MIN. * * *

IHC217I FIOCS - END OF DATA SET CN UNIT 5
SUMMARY OF EFRORS FOR THIS JOB ERROU NOMilEH

217
NUMULR OF ERRORS

1 84
(END OF GIP OUTPUT)



DLC-41: OUTPUT FROM JOB4 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (3 OF 6)

ct15$"arNrayD d1A36EentriesErReadb" ANISN (CALCULATE THE CTR STANDARD BLANKET
i . 1§; ABRAT ia "thus r«tAD M0DEL AS A FIXED source PROBLEM)

C 54152 LOCATIONS WILL BE USED FOR THIS PROBLEM
2018 LOCATIONS WILL BE USED TO READ CROSS SECTIONS

14 X-SEC. SETS READ FROB GHP. INDEPENDENT TAPE
17* ARHAY 7502 ENTRIES READ
OT
3* AHHAY 7502 ENTRIES BEAD
OT
1* ARRAY 121 ENTRIES READ
4* ARRAY 63 ENTRIES READ
5* ABHAY 121 ENTRIES READ
6* ARRAY 8 ENTRIES READ
7* ARRAY 8 ENTRIES READ

< 8$ ARRAY 62 ENTHIES READ
9$ ARRAY 10 ENTRIES READ

19$ ARRAY 10 ENTRIES READ
, 21* ARHAY 62 ENTRIES READ
I 22$ ARRAY 2 ENTRIES READ

23$ ARRAY 2 ENTHIES BEAD
OT

CTH STANDARD BLANKET TEST PROBLEM
ID PROBLEM ID NO. 2 ITH 0/1 = REG./ADJ. 0
ISCT ORDER OF SCATTERING 3 ISN QUADRATURE ORDER 4
}GB 1/2/3 = PLA/CYL/SPH 2 IBL 0/1/2/3 = NO HEFL/REFL/PER/WHITE 1
IBR RT. E.C. SAME AS LEFT B.C.,IBL 0 IZB NO. CF ZONES 10

w J£- SI0,- ££ HTE5y.ALS A2 IEVT 0/1/2/3/4/5/6=Q/K/ALPHA/C/Z/R/H 0^ IGM NO. OF GROUPS 121 HIT POS. OF SIGMA T 5
O 1HS POS. CF SIGMA GG 6 IHM TABLE LENGTH 126
.^ BS MIXING TABLE LENGTH 0 MCR NO. MATLS. FROM CARDS 0

l • MTP NO. MATLS. FRCE LIE TAPE 14 MT NO. OF MATLS. 14
; •) IDEM 0/1 =NCNE/DENSITY FACT0RS(21*) 1 IPVT 0/1/2=NONE/K/ALPIIA 0
:JT IQM 0/1=NONE/DIST. SOURCE 1 IPM 0/1/111= NONE/S (MM,I PP) /S (MM, IM) 0
O IPP INTERVAL OF SHELL SOURCE 0 IIM INNER ITER. MAX. 50

ID1 0/1/2/3=NO/PHNT ND/PNCH N/BOTH 0 ID2 0/1/2=NO/X-SEC TAPE/PREV 1
ID3 0/N=NC/N ACT. BY ZONE 2 ID4 0/1=NO/N ACT. UY INT. 1
1CM CUTER ITER. MAX. 1 IDAT1 0/1/2=NO/MIN/MAX TAPE 1
1DAT2 0/1=NC/DIFFUSION(24$) 0 IFG 0/1=NO/FEW GRP. 0

< IFLU 0/1/2=BOTH/LINEA1!/STEF 3 IFN 0/1/2=INPUT 2*/3*/PHEV. CASE 1
IPRT 0/1 = PRINT X-SIC/DO NOT 1 IXTB 0/1=CALC/READ P-L CONSTANTS 0
EV EIGENVALUE GUESS 0.0 EVM EIGENVALUE MODIFIER 0.0
EPS PRECISION DES1HED 1.00000E-04 BF BUCKLING FACTOR 1.42089E 00

1 DY CYL OR FLA HEIGHT 0.0 DZ PLANE DEPTH 0.0
DFM1 HT. FOR VOID CORR. 0.0 XNF NORM. FACTOF 1.OOOOOE 00
PV IPVI=1/2 - K/ALPHA 0.0 HYF LAMBDA2 RELAXATION 5.00000E-01
XLAL PT CNVHG EPS. IF .NE.O 1.00000E-04 XLAH 1-LAMBDA MAX.-SEARCH 0.0
EQL EV CHANGE EPS.-SEARCH 0.0 XNPM NEW FARAM. KOD.-SEARCH 0.0
CTH STANDARD BLANKET TEST FRCELEM
INT. ZONE NUMBER RADIUS AREA VOLUME FISS DENS DENS FACTOR
1.1 „ , 0 0 7.06858E 04 0 0
2 2 1.50000E 02 9.42478E 02 5.49779E 04 0 0
3 3 2.000COE 02 1.25664E 03 2.09469E 02 0 1.OOOOOE 00
1 3 2.00167E 02 1.25768E 03 2.09680E 02 0 1.OOOOOE 00

(ANISN OUTPUT CONTINUED ON NEXT PAGE)
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DLC-41: OUTPUT FROM JOB4 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (5 OF 6)

i
2
3
4
5
6
7
8
9

10
11
12
13
14
15

FISS SPEC
0
0
0
0
0
G
0
0
0
0
0
G
0
0
G

VELOCITY
1.000COE OC
1.OOOOOE 00
1.OOOOOE 00
1.OOOOOE OC
1.OOOOOE 00
1.OOOOOE 00
1.OOOOOE 00
1.OOOOOE 00
1.OOOOOE 00
1.OOOOOE 00
1.000GOE 00
1.OOOOOE 00
1.000C0E 00
1.00000E 00
1.OOOOOE 00

(SOME OUTPUT OMITTED)

RT ALBEDO LET ALBEDO DIFF

ANISN OUTPUT (CONTINUED)
MARKER MAT •L/ZONE

1
1

L OF r(i)
3

RADIUS MOD
0
0

1 0
5 0
1 0
5 0
5 0
5 0
9 0
5 0

120
121

CTR STANDAR

1.OOOOOE 00
1.OOOOOE 00

ET TEST PBOEL
SECTION BIXIN

COMPONENT

D BLANK
CROSS

MIXTURE

EH
G TABLE

NC. DENSITY
ANGULAR QUADRATURE CONSTANTS

'^^

'. V

i
2
3
4
5
6
7
8

CONSTA
ANGL

1 -
2 -
3
4 -
5 -
6 -
7
8

ELAPS
OUTEB

0
GRP.
GHP.
G8P.
GBP.
GBP.
GRP.
GBP.
GRP.
GRP.
GRP.

NTS F
SET

5.003
3.594
3.594
9.404
8.688
3.596
3.598
8.688
ED TI
INNER

0

CR P( 3
1

74 E-01
74 E-01
75 E-01
31 E-01
44 E-01
87E-01
87 E- 0 1
44 E-01
ME 3.

N
0.0

01RED
UIRED

QU 1HED
QUIRED
CUIRED
CU1RED

UIRED
UIRED

CUIRED
CUIRED

) SCATTE
SET

6.12333
6.12J33
6.12333

-3.26617
-3.26617
-3.26617
-3.26617
-3.26617
11 MIN.
EOT BAL

10 ITER
10 ITER

8 ITER
9 ITER
8 ITER
8 ITER
8 HER
8 ITER
7 ITEB
7 ITER

RING
2
E-0 1
E-0 1
E-01
E-0 1
E-0 1
E-0 1
E-01
E-0 1

OP
0

ATION
AT I OH
ATION
ATICN
ATION
ATION
A1I0N
ATION
ATION
ATION

8 RE
9 RE

10 RE

COSINE (MO)
-5.08J74E-01
-3.59475E-01

3. 59475E-01
-9.40431F-01
-0.60044 E-01
-3.59087E-01

3.59887E-01
8. 61)844 F-0 1

SETSET SET
2.23819E-01 -8.42969E-01 -1.O3870E-01
0.0
0.0
7.65922E-01
5.41505E-01

-5.41590E-01
-5.41589E-01

5.41586E-01

-5.96069E-01
5.96069E-01

7.34470E-02
-7.34468E-02

2.43060E-0 1 -6.57539E-01
2.24550E-01 -2.51622E-01
9.30148E-02

-9.30149E-02
-2.24550E-01

6.07486E-01
-6.07486F-01
2.51625E-01

SCATTER RATIO EIGENVALUE LAMBDA 1
.0 0.0 0.0
S. MFD OF 6.12080E-05 OCCORHED IN INT.
S. MID OF 4.73667E-05 OCCORRED IN INT.
S. MFD OP 8.32253E-05 OCCURRED IN INT.
S. MFO OF 2.462 52E-05 OCCURRED IN INT.
S. MFD OF 2.56370E-05 OCCURRED IN INT.
S. MFO OF 2.65028E-05 OCCURRED IN INT..
S. MFD OF 8.191 95E-05 OCCORRED IN INT".
S. MFD OF 2.28445E-05 OCCORHED IN INT.
S. MFD OF 8.27441E-05 OCCORRED IN INT.
S. MFD OF 4.15947E-05 OCCURRED IN INf.

(REMAINDER OF ITERATION STATISTICS OMITTED)

87,

WEIGHT
0

.739 27F.-0 1

.73927E-01
0

•63036E-01
.63036E-01
.63036E-01
.63036E-01

REFL DIRECT
3
3
2
0
8
7
6
5

LAMBDA2
0.0

62 COARSE
1 COARSE

60 COARSE MESH=
62 COARSE MFSil =
62 COARSE MES1I =
62 COARSE HESH=
62 COARSE MFSH=
61 COARSE MF.SII =
62 COARSE MESII =
62 COARSE M bS 11 =

WT. coy

-6.25221E-02
6.25223E-02

0
-1. 4 165 3 E-0 1
-5.8674 5E-02

5.067U5E-02
1.41653E-01

MFSH =
MESH =

8
9
9

9
9

9
10

9
10
10

ALL GROUPS CONVERGED
TOTAL ITERATIONS = 790.

(ANISN OUTPUT CONTINUED ON NEXT PAGE)
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DLC-41: OUTPUT FROM J0B4 OF THE CTR STANDARD BLANKET SAMPLE PROBLEM (6 OF 6)
ANISN OUTPUT (CONTINUED)

CTR STANDARD BLANKET TEST ERCELEM
ACTIVITY MATERIAL

1 -13
2 -14

ACTIVITIES BY ZONE
ZONE ACT. 1

1 0.0
2 0.0
3 8.43992E-03
4 5.03b'IE-02 8.51591E-02

^> 8VT206HE-UJ l.259b8E-02
6 3.03947E-01 3. 124C9E-01

n

POSITION
2
1

f
ACTIVITY CALCULATION VIA DUMMY MATERIALS

INCLODIHG SUM CVER ALL ZONES
ACT. 2

0.0
C.O
1.59631E-

IN LINE 11

02

__LQ_ tuAilMH&zJU J.Q394,UE-Q3
11 2753710E 01 6.25220E-or^

ACTIVITIES EY INTERVAL
INT.

1
2
3
4

5
6
7
8
9

10
• 11

12
13
14
15
16
17
18
19
20
21
22
23
24

ACT. 1
0.0
0.0
1.34336 E-05
1. 342 19E-05
1.33995E-05
1.33548E-05
1.J2970E-05
1.J2459E-05
1.31990E-05
1.31556 E-05
1. 31160 E-05
1.30654E-O5
1. 29992E-05
1.29283E-05
1. 27337E-05
1.24261E-05
1.21277E-05
1.18178E-05
1.150C4E-05
1.11783E-05
1.08542E-05
1.053C6E-05
1.020S7E-05
9.89373E-06

ACT. 2
0.0
0.0
2.60732E-05
2.53667E-05
2.46970E-05
2.40255E-05
2.33449E-05
2.26700E-05
2.20257E-05
2. 13877E-05
2.07639E-05
2.01882E-05
1.96678E-05
1.91751E-05
1.79788E-05
1.61613E-05
1.45293E-05
1. 30683E-05
1.17626E-05
1.05961F-05
9.55390E-06
8.62196E-06
7.78770E-06
7.03992E-06

(SOME OUTPUT OMITTED)
35
36
37
38
39
40
41
42
43
44

7.27130E-06
7.17656E-06
7. 12780E-06
7.13796E-06
7.22716E-06
7.42936E-06
7.80697E-06
8.49899E-06
9.86130 E-06
2.530S5E-05

2.40175E-06
2.18249E-06
1.98395E-06
1.00426E-06
1.64181E-06
1.49526E-06
1.36346E-06
1.24554E-06
1.14087E-06
1.04922E-06

(SOME OUTPUT OMITTED)
60 1.48J45E-05 1.06883E-07
61 1.91078E-06 9.25262E-06
62 1.077S6E-06 7.92932E-08

CTR STANDARC ELANKFT TEST PROBLEM
TOTAL FLOX

(TOTAL FLUX OUTPUT OMITTED)

CTB STANDARD BLANKET TESI PHOELEM
DISTRIBUTED SOURCE - G = GROUP NO. El= 0
INT. G=N* 1 G=N* 2 G=N* 3

1 1.41471E-05 0.0 0.0
2 0.0 C.O 0.0

INT. 3 THRU INT. 62 SAKE AS ABOVE
CTH STANDARC ELANKF'l TEST PROBLEM
DlSTRIHUniU SOURCE - G= GROUP NO. N= 8
INT. G=N + 1 G=N+ 2 G=N* 3

1 0.0 0.0 0.0
INT. 2 THRU INT. 6 2 SAME AS AUCVE

CTR STANDARC BLANKET TEST IBCDLEM

(SUMMARY TABLES OMITTED)

TRITIUM PRODUCTION OCCURS ONLY IN ZONES 4, 6, 7', 8, AND 10.

(ANISN AND XSDRNPM GIVE THE SAME RESULTS)

DISTRIBUTED SOURCE IN ONE GROUP

G=N»
0.0
0.0

4 G = N*
0.0
0.0

c G = N +
0.0
0.0

6 G=Nf
0.0
0.0

7 « = N +
0.0
0.0

8

G = N*
0.0

4 G = N +
0.0

c G = Ht
0.0

6 G-N*
0.0

7
0. 0

H

83 (END OF ANISN OUTPUT)
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