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1.0 INTRODUCTION 

The Software Qualification Report (SQR) for the MCNP4A code package (Ref. 1) is to be revised 
for two reasons. The first is the addition of two new computer CPUs which differ from those used 
for revision 01 of the SQR and will operate with a more recent version of the operating system than 
the computers on which the original installation was qualified. The second is that the installation 
of MCNP4A will be installed in a new location which is located on the new computer platform. The 
new installation along with the new operating system requires that a full SQR revision be performed 
in order to ensure that MCNP4A performs properly on both the new and existing computers. Since 
the MCNP4A code, manuals, and installation procedures will not change, the only baseline element 
which is required to be updated is the SQR. Upon verification and validation of the MCNP4A code 
package installation on the newer CPU informally identified as "QUICHE", the original installation 
as documented by revisions 00 and 01 of the SQR will be removed from the HP 9000/700 
workstation system named "OPUS".  

1.1 Purpose 

This Software Qualification Report (SQR) documents the verification and validation process for the 
installation ofthe MCNP4A code package. This process includes validation of the criticality safety 
and neutron/gamma shielding capabilities of the code. Since no modifications are needed for 
implementation by the Waste Package Development Department (WPDD) of the Las Vegas Office 
of Civilian Radioactive Waste Management System (OCRWMS) Management and Operating 
Contractor (M&O) this code is classified as acquired engineering software. This software package 
is needed to support current analyses for the waste package/engineered barrier system of the Mined 
Geologic Disposal System. If additional computer platforms are required in the fiture, validation 
will be documented in revisions/addenda to this SQR.  

The MCNP4A code package was developed by Los Alamos National Laboratory (LANL). The 
MCNP4A code package was obtained from the Radiation Shielding Information Center (RSIC) at 
Oak Ridge National Laboratory, as code package CCC-200. Generally, MCNP4A performs three 
dimensional neutron or gamma transport calculations for complex systems. For the analysis 
required for the waste package/engineered barrier system, the primary use will be for criticality 
safety analyses for spent nuclear fuel and other fissile material systems. Also, shielding calculations 
for the neutron and gamma sources contained in the waste package will be performed to determine 
the internal and external effects of die radiation.
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The sample installation test cases accompanying the code package exercise these neutron and gamma 

transport capabilities to ensure they are all functioning correctly. The sample cases will be used to 

verify correct installation and operation of the MCNP4A code package. Additional criticality 

benchmark test cases are provided to validate computations performed by the MCNP4A code 

package. This type of validation method using additional benchmark test cases is an established 

practice in the MCNP4A Software Quality Assurance Plan at LANL (Ref. 2). MCNP4A also 

provides the capability to transport electrons (beta particles) for shielding problems, but this 

capability is not required for waste package analyses.  

In the current configuration, the MCNP4A code 'package installed on the QUICHE HP 9000/C160 

series workstation uses nuclear cross sections based on the ENDF/B-V and ENDF/B-VI library as 

provided by RSIC in the MCNPDAT6 package (Ref. 3). Originally, the MCNP4A code package 

was qualified on a HP 9000/700 series workstation using only cross sections based on ENDF/B-V 

"(Ref. 4). This cross section library was updated to use the most current cross section information 

contained in ENDF/B-VI in addition to ENDF/B-V. A second group of benchmark test cases was 

used to verify correct installation of the ENDF/B-VI cross section library (Ref. 2).  

1.2 Software Description 

A full description of the MCNP4A code package is provided in the MCNP user manual (Ref. 5).  

The following excerpts will provide a general description.  

"MCNP is a general-purpose Monte Carlo N-Particle code that can be used for neutron, photon, 

electron, or coupled neutron/photon/electron transport, including the capability to calculate 

eigenvalues for critical systems. The code treats arbitrary three-dimensional configurations of 

materials in geometric cells bounded by first-degree and second-degree surfaces and fourth

degree elliptical tori." 

"Pointwise cross-section data are used. For neutrons, all reactions given in a particular cross

section evaluation (such as ENDF/B-VI) are accounted for. Thermal neutrons are described by 

both the free gas and S(cc,p) models." 

"Important standard features that make MCNP very versatile and easy to use include a powerful 

general source, criticality source, and surface source; both geometry and output tally plotters; 

a rich collection of variance reduction techniques; a flexible tally structure; and an extensive 

collection of cross-section data." 

More detailed theoretical and operational information can be obtained in the MCNP4A user manual.
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"Chapter I provides an overview of the complete system, the theoretical basis of the code, and tips 

for efficient use of the code.  

Chapter 2 describes the geometry and cross section features of the code, and also provides details 

of the implementation of the theoretical basis of the code. The criticality safety capability of the 

code (to calculate kffw,) is described as is the capability for shielding calculations.  

Chapter 3 provides detailed descriptions of the input required to create a model for MCNP4A, 

including the geometric description capabilities and the material properties. Chapter 4 provides 

example problem input and descriptions, and Chapter 5 provides output for these samples.  

1.2.1 MCNP4A Computational Methods 

The MCNP4A code package uses the Monte Carlo methodology to perform transport calculations.  

The Monte Carlo numerical method simulates and records the behavior of individual particles within 

a system. This mathematical approach applies random selections of particle transport characteristics 

and interactions based on probabilities, cross sections and system geometry. The behavior of the 

simulated particles is extrapolated to describe the average behavior of all of the particles within the 

system. The Monte Carlo method as applied to neutrons in an MCNP criticality calculation is based 

upon following a number of individual neutrons through their various transport experiences such as 

*-. scattering, fission, absorption, or leakage. The fission process is regarded as the birth event that 

separates generations of neutrons. A generation is the lifetime of a neutron from birth by fission to 

death by either escape, parasitic capture, or absorption leading to fission. The average behavior of 

the sample set of neutrons is used to describe the average behavior of the system with regard to the 

number of neutrons in successive generations (i.e. critical multiplication factor, Vdr).  

MCNP 4A calculates three kff estimates for each cycle in a given problem.  

1) the collision estimate, 
2) the absorption estimate, and 
3) the track length estimate.  

A detailed description of the three kf estimates may be found in Chapter 2 of the MCNP user 

manual. According to statisticians at the Los Alamos National Laboratory, "the three-combined kef 

estimator is the best final estimate from an MCNP calculation. The confidence interval based on the 

three statistically combined k.Jr estimate is the recommended result to use for all final kfr confidence 

interval quotations because all of the available information has been used in the final result."

-7-
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1.2.2 MCNP4A Cross Section Libraries 

The MCNP4A code package as originally received from RSIC is qualified with an associated set of 

cross section libraries based primarily on ENDF/B-V nuclear data. Since delivery of the MCNP4A 

code package, LANL and RSIC developed and released a cross section update package using 

MCNPDAT6, an ENDF/B-VI based cross section library. This cross section update was 

implemented on the QUICHE HP 9000/C160 workstation as indicated in Software Change Request 

(SCR) # LSCR1 19. Elemental/isotopic cross sections either in improved form or not available at 

all under the ENDF/B-V cross section libraries will be made available by including the MCNPDAT6 

library in the MCNP4A baseline.  

The RSIC Package MCNPDAT6 includes an ENDF/B-VI based cross section library named 

ENDF60 and an extended photon library named MCPLIB02. The ENDF60 library contains neutron 

data files for 124 nuclides. The MCPLIB02 photon data library contains photon interaction data up 

to 100 GeV for elements having Z<94.  

Functional requirements for the MCNP4A code package are listed in section 1.3 and are unaffected 

by the ENDF/B-VI cross section library update. The cross section library installation procedure and 

validation of correct operation is provided in sections 2.3 and 3.3, respectively. Validation of 

ENDF/B-VI library cross sections is achieved by experimental benchmark test cases that exercise 

the MCNP4A cross section library.  

The cross section library available to the MCNP4A code package installed on the GATEWAY2000 

P5-90 PC is the ENDF/B-V library. A requirement for the use of the ENDF/B-VI cross section 

library on the PC has not been established at this time.  

1.3 Functional Requirements 

The MCNP4A code package has the capability to perform criticality and shielding calculations.  

Shielding calculations include neutron, gamma, electron, and (n,gamma) sources. MCNP4A 

accomplishes these calculations with a well established computer source code and cross section data 

libraries. The criticality capability and neutron and gamma shielding capabilities are installed and 

tested using developer supplied test cases and additional benchmark tests. The electron transport 

capabilities are installed but have not been tested. Upon requirement of additional capabilities, or 

versionfrevision changes, the SQR shall be revised to include the required test cases and the revised 

SQR will be submitted to the Software Configuration Manager (SCM) per QAP-SI-0.

-8-
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1.3.1 General Requirements 

The MCNP4A code package generates data to support waste package performance activities (WBS 
1.22) related to criticality, shielding and structural. The system can perform the following analyses: 
1) three dimensional criticality analyses; 2) three dimensional shielding analyses for neutron 
sources; 3) three dimensional shielding analyses for gamma sources; and 4) three dimensional 
shielding analyses for gamma sources produced by neutron interactions (coupled n-gamma 
problems). Examples of analyses that can be supported by the MCNP4A system are: 

I) Evaluation of the criticality safety of various waste package designs within the range of 
acceptable fuel types, including plutonium materials 

2) Evaluation of the neutron and gamma-ray fluence and dose rate on the waste container 
materials and environment 

3) Evaluation of corrosion and structural effects of the waste package due to radiolytic 
production of corrosive chemicals 

MCNP4A requires that the user provide data which describe the materials and geometry which 
define the desired problem. MCNP4A also provides a Graphical User Interface (GUI) that provides 
interactive plotting of geometry models.  

The complete MCNP4A code package is obtained from RSIC. The code package is implemented 
as delivered from RSIC. However, if the need arises for modifications as indicated by the developer 
or additional computer platforms are required, this SQR shall be revised to include the required 
verification and validation information and test cases and the SQR shall be submitted to the Software 
Configuration Manager (SCM) per QAP-SI-O requirements.  

1.3.2 InputlOutput Requirements 

Input to MCNP4A is provided by keyboard text entry via a text input file identified on the command 
line. The desired outfile is also identified on the command line. Problems may be stopped, and later 
re-started through the use of a "CONTINUE" run which uses a problem history file named "runtpe" 
and a source distribution file "srctp". This feature is useful when the calculated results of a run are 
not statistically adequate, and continuing the problem run can improve the statistics to acceptable 
values. MCNP4A input/output requirements include: 

e MCNP4A instructions regarding housekeeping functions such as print options

-9-
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"* Cross section library specifications 

"* Model geometry in three dimensions 

"* Material specifications for the regions in the geometrical model.  

MCNP4A can use a variety of cross section libraries which are provided with the code. The library 

used for each isotope specified in the material specifications of the geometrical model is defined by 

an extension of the isotope identifier. Hence, isotope cross sections may be retrieved by MCNP4A 

from a single or several libraries at the user's discretion. A user may employ either ENDF/B-V or 

ENDF/B-VI cross section available libraries in the MCNP4A code package as required. Additional 

cross section libraries are maintained in subdirectories attached to the main MCNP directory on the 

QUICHE HP 9000/C160 workstation.  

MCNP4A provides a hard copy listing in ASCII format of the output that contains a listing of the 

input file, the interpretation of the problem model, and the calculational results. In addition, binary 

data files containing the problem history and source distribution information are produced.  

1.3.3 Hardware/Software Platform Requirements 

The current package, MCNP4A , is distributed for implementation on a variety of computer 

platforms including the HP 9000/700 and the HP 9000/C160 computer. The HP version is a UNIX 

based system that is optimized for the 9000 series computers without software modifications.  

Additionally, the current MCNP4A package is implemented on a desktop computer platform with 

an MS-DOS operating system, version 5.10 or higher. No software modifications were required for 

installation of the MCNP4A code package. Installation options appropriate to the HP 9000/C160, 

HP 9000/700, and the desktop computer were used.  

The MCNP4A software, as acquired, is configured for installation on a HP 9000/C160 or HP 

9000/700 series UNIX workstation. There are no limitations on the number of users or CPU's on 

which the software can be installed for the Waste Package Development Department in Las Vegas, 

Nevada. Installation outside this department and/or another location is not allowed without prior 

approval from RSIC.  

In the WPDD, the MCNP4A code package is installed on a hard disk drive located on the QUICHE 

HP 9000/C 160 workstation. This disk drive is also mounted as part of a Network File Server (NFS) 

which allows any CPU connected to the NFS to access the hard disk. The network is composed of 

HP 9000/700 and HP 9000/C160 class machines which are using the HP-UX V9.07 and V10.2 

UNIX based operating systems, respectively. In the verification and validation process, installation

-10-
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test cases and benchmark test cases are rum using the NFS mount on the workstation QUICHE.  
However, both types of test problems are run on both the 1HP 9000/700 and the HP 9000/C160 CPUs 
to test the operating systems and workstation environments for satisfactory operation. Future 
additions of HP 9000/700 or HP 9000/C 160 class machines shall not require a re-qualification effort 
if they use one of the above listed operating systems. If a computer is added to the network that 
does not conform to the specified requirements the following shall be completed: (1) the test cases 
shall be performed on the new machine, (2) this SQR shall be revised to include the additional 
computer specifications and test case results, and (3) the new SQR shall be provided to the SCM to 
be included in the software baseline package as specified in the M&O procedure QAP-SI-0.  

1.3.4 Computational Methods/Algorithm Requirements 

The software will at a minimum be required to perform the following tasks, as necessary, and have 
the appropriate computational algorithms included in the source code: 

"* Determine the system kf for complex geometries using Monte Carlo methods 
"* Provide appropriate cross section libraries 
"* Perform three dimensional neutron and gamma-ray shielding calculations 

The MCNP4A package meets these requirements and is commonly used for problems similar to 
Waste Package problems.  

1.3.5 Other Requirements 

There are no additional user requirements or code requirements (internal, external, or user) because 
the inputs are all provided by an analyst and the MCNP4A system does not interface with other 
codes. The user is responsible for independently collecting any materials or geometry information 
the MCNP4A code package may require. For configuration control, the users shall have only a 
read/execute privilege to the code. There are no hardware requirements beyond those stated in 
Section 1.3.3 above.  

1.4 Description Of Validation 

Correct installation of the MCNP4A code package is first verified by running the installation test 
cases which are based on specific criticality safety, and neutron and gamma shielding problems 
provided with the software by the developer. The acceptance criteria for qualification of the 
MCNP4A code package requires agreement of numerical results within the statistical accuracy of 

- 11 -
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the calculations. Test case results should not deviate significantly from the vender supplied results 

for the same test case. Deviate significantly for this situation means that numerical results do not 

agree to within the fifth significant figure for deterministic calculations. For statistical calculations, 

results should agree within the statistical uncertainty of the cases. Differences larger than this 

specified criteria must be documented. After verification of correct installation, validation testing 

is implemented by running benchmark test cases from published sources to insure that the MCNP4A 

code provides correct answers for problems of the type required for the WPDD program.  

The input and significant results of the MCNP4A verification test cases and validation benchmark 

cases are provided in this SQR. Complete results of the computer calculations are not presented here 

due to the large volume of data printed in the computer outputs but not relevant to the validation 

effort. The complete results of the computer calculations are available on electronic media, MI: 

30006-M03-002.  

Validation of the ENDF/B-VI based cross section library is performed by benchmark test case 

comparisons. During development, LANL performed extensive testing and validation of the 

MCNPDAT6 cross section package as documented in reference 3. The results based on the ENDF60 

library were compared with the results of a number of other data libraries for infinite medium 

simulations of all miclides (Ref.10). Additional testing by LANL included a number of experimental 

benchmarks consisting of pulsed sphere experiments (Ref. 11) and iron benchmark analyses (Ref.  

12). Thus, benchmark test cases of this type are suitable for confirming correct installation of the 

ENDF/B-VI cross section library for use with the MCNP4A code package.  

1.5 Additional Documentation And References 

Additional software documents and references for installation and qualification activities of the 
MCNP4A software package are listed below: 

1. "MCNP4A, A General Monte Carlo N-Particle Transport Code System", LA-12625-M, 
Prepared by the Radiation Transport Group, X-6, Los Alamos National Laboratory, January 

1995.  
2. "MCNP Software Quality Assurance Plan", LA-13138, Los Alamos National Laboratory April 

1996.  
3. "MCNPDAT6, MCNP4A Standard Neutron Cross Sections (Based on ENDF/B-VI), Photon 

Interaction, and Electron Data Libraries," DLC-181, Radiation Shielding Information Center 

Data Library Collection, Oak Ridge National Laboratory, December 1994.  

4. "Software Qualification Report for MCNP4A, A General Monte Carlo N-Particle Transport 

Code," CSCI: 30006 V4A, DI: 30006-2003 Rev. 01, CRWMS M&O.  
5. Briesmeister, J. F. Ed., "MCNP - A Monte Carlo N-Particle Transport Code, Version 4A;" LA
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12625-M, Los Alamos National Laboratory (LANL), November 1993.  
6. "Critical Separation Between Subcritical Clusters of 2.35 Wt% and 4.31 Wt% "U Enriched U0 2 

Rods In Water With Fixed Neutron Poisons", PNL-2438, Battelle Pacific Northwest 
Laboratories, October 1977.  

7. "Reference Problem Set to Benchmark Analysis Methods for Burnup Credit Applications 
(Draft)", ORNLITM-12295, Computing Applications Division ORNL, November 1993.  

8. Whalen, Daniel J., David A. Cardon, Jennifer L. Uhle, and John S. Hendricks, "MCNP: Neutron 
Benchmark Problems," LA-12212, LANL, November 1991.  

9. Wagner, John C., James E. Sisolak, and Gregg W. McKinney, "MCNP: Criticality Safety 
Benchmark Problems," LA-12415, LANL, October 1992.  

10. Court, John D., John S. Hendricks, and Stephanie C. Frankle, "MCNP ENDF/B-VI Validation: 
Infinite Media Comparisons of ENDF/B-VI and ENDF/B-V," LA-12887, LANL, December 
1994.  

11. Court, John D., Ronald C. Brockhoff, and John S. Hendricks, "Lawrence Livermore Pulsed 
Sphere Benchmark Analysis of MCNP ENDF/B-VI," LA-12885, LANL, December 1994.  

12. Court, John D., and John S. Hendricks,"Benchmark Analysis of MCNP ENDF/B-VI Iron," LA
12884, LANL, December 1994.  

No additional documentation other than listed above is required to qualify the MCNP4A code 
package for use on the HP 9000 series workstations and the GATEWAY2000 P5-90 desktop 
computer. The above listing of documentation is also sufficient for the installation of the ENDF/B
VI cross section library in the MCNP4A baseline.  

-13-



2.0 INSTALLATION 

The MCNP4A code package, as received, was compiled on a HP 9000 series UNIX based 

workstation and a GATEWAY2000 P5-90 desktop personal computer. The installation procedures 

provide guidelines for installation on the HP 9000/C160 series workstation in the WPDD, and on 

the GATEWAY200 0 PC platform in the Repository Design Department (,DD). Installation 

procedures are described in Attachment I.  

2.1 MCNP4A Installation Procedure 

The MCNP4A electronic software package was transmitted by RSIC to the WPDD on a DC 6150 

tape cartridge (150MB). The instructions for removal of the code files from the tape is described 

in the cover letter accompanying the package (see Attachment I). The DOS formatted diskette 

contains a file named 'README' that provides instructions for installation of the package on the UP 

machine.  

The MCNP4A code package, as originally received and qualified in revision 00 of this SQR, is 

coded and compiled on an HP 9000 based workstation. The code package is thus ready for 

installation on any of the HP 9000 series workstations, either the 700's or the C I60's, in the WPDD.  

Additional information on the electronic format of the code package was provided in the cover letter 

accompanying the package (see Attachment 1). The MCNP4A media was submitted to the SCM as 

part of the revision 00 SQR and the original MCNP4A baseline element. The installation media for 

this revision and instructions for revisions 01 and 02 of this SQR were obtained from the SCM in 

compliance with QAP-SI-3 Section 5.5.3 and are identical to the original baseline element since the 

MCNP4A software has not changed.

- 14-
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2.1.1 HP 9000/C160 Series UNIX Based Workstation 

The MCNP4A code package was installed by T.L. Lotz and J.W. Davis of the WPDD following the 

instructions for removal from the media and installation. The code was installed on the WPDD 

HP9000/CI 60 Series Workstation (CRWMS M&O #110431), identified as QUICHE. The files were 

transferred from the tape cartridge, uncompressed, and then a 'taW command was executed to extract 

the files. The extracted files were loaded to directory structure 'quiche'Jopt/neut/'. The processes 

created directory 'mcnp' containing five subdirectories 'smplprbs', 'cmds', 'src', 'datalib', and 'output'.  

The information in the 'README.NOW' file on the DOS diskette was then followed to install the 

code using the files in the mcnp directory. Attachment U1 contains a copy of the README. file used 

for the installation.  

The MCNP4A installation process is controlled by a script which makes the necessary platform

dependent adjustments. The compilation process resulted in the creation of two additional 

subdirectories in mcnp, cxe and obj, containing the executable and object files generated by the 

compilation. In addition, directory 'smplprbs' contains the sample problem input files obtained with 

the package and the output files executed with the version installed on the HP. All files not 

necessary for the execution of the MCNP4A code package for typical problems have been removed 

from the workstation directory and archived in electronic media. A listing of all the MCNP4A 

executable and library files currently contained in the menp directory and its subdirectories is 

provided in Attachment Il. These files have been placed under the control of the appropriate 

systems administrator to provide write protection on these files.  

Based upon the review of the installation procedure provided with the code, a comparison with the 

files loaded onto the HP 9000/C160 workstation and the installation procedure, and the results of 

the verification cases described in the following section, the following is concluded: 1) the complete 

MCNP4A code system has been installed on the QUICHE HP 9000/C 160 series workstation as 

directed by the supplier and is accessible to the other CPUs via a NFS; 2) tested on both the BP 

90001700 and the HP 9000/C160 workstations using the V9.07 and the VI0.2 UNIX operating 

systems, respectively; 3) and that the MCNP4A code package is functioning correctly on these 

workstations.
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"2.1.2 GATEWAY2000 P5-90 PC 

The PC version of the MCNP4A code package was obtained from RSIC on 29 3.5", floppy disks.  

MCNP4A is version 4A of the MCNP code created on 10101/93. This version contains the ENDF/B

TV cross section data. The ENDFIB-V cross section data are provided in a separate package called 

DLCI05C. The code installation procedure includes attachment of the DLCI05C package to 

MCNP4A. The README.RSI file in MCNP4A supplied by RSIC was written in February 1994, 

and revised on April 21, 1994.  

The PC version of the code was installed by S. Su of the RDD using the instructions provided in the 

code package. The code was installed on the RDD GATEWAY2000 P5-90 PC using the 

WINDOWS 3.1 I/MS-DOS 6.22 operating system (CRWMS M&O #700621).  

Attachment II provides the complete installation procedure of the MCNP4A code package with the 

DLC105C ENDF/B-V cross section data files. The installation consists of three parts executed in 

sequence: system setup, compilation of the source code, and validation with test problems. All the 

files created in the installation process reside in the \mcnp directory. A listing of all the executable 

and library files in the \mcnp directory required for running actual criticality and shielding problems 

is provided in Attachment IMl. These files and directory contents are controlled per QAP-SI-3. All 

the MCNP4A source code shall be removed from the qualified PC platform.  

The code verification process for the PC is described in section 2.2 below. Based upon the review 

of the installation procedure provided with the code, a comparison with the files loaded onto the PC 

and the installation procedure, and the results of the validation cases described in the following 

section, it is judged that MCNP4A has been installed on the GATEWAY2000 P5-90 PC as directed 

by the developer, and that the criticality safety and shielding capabilities are functioning correctly.  

2.2 MCNP4A Installation Verification 

As described in installation instructions provided with the MCNP4A code package, the developer 

supplied test cases for the criticality safety and neutronfgamma shielding will be used for the code 

verification. Since this sequence provides statistical results, the acceptance criteria stated in the 

section 1.4 requires agreement of numerical results within the statistical accuracy of the 

calculations. Differences larger than this criteria must be documented.  

Twenty-five developer supplied test cases are included with the MCNP4A package. They are briefly 

described in Table 2.2-1 and electronic copies of both the input and output files are included in the 

code package. Listings of the individual installation test case input files are provided in sections
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2.2.1 through 2.2.25. Since an electronic copy of the output is provided with the code package, 

verification of results is simplified by use of the 'diff command on the UNIX operating system, and 

by the fc (file comparison) command on the PC MS-DOS operating system. This is a sophisticated 

system command that compares two files and lists those lines that must be changed in the files to 

bring them into agreement. A review of the list produced by this command will provide an accurate 

and complete validation of the MCNP4A code package based on the comparison of sample case 

results.  

For the HP 9000 workstations, the sample problems exercise the capabilities of the MCNP4A code.  

The sample problems provide a considerable amount of output, even with conservative printout 

requests. Thus, the output listings for these cases will be archived on electronic media MI: 30006

M03-002. All significant differences noted in the 'diff file will be included and discussed.  

For the PC version, the sample problems also exercise the capabilities of the MCNP4A code.  

Comparison of the tally files produced from the test run with those supplied by the code developer 

shows that there are no differences encountered for all of the 25 sample problems tested.
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TABLE 2.2-1 
Description of the 25 MCNP4A Installation Test Cases

Problem Particle Description 

1 Neutron Point source in concentric spheres 

2 Neutron Volume source with DXTRAN and alternate equivalent 
tallies in concentric spheres 

3 Neutron Combination sphere and volume sources in a box 

4 Photon Point source in spheres with DXTRAN and 
bremsstrahlung 

5 Neutron Volume source in toroidal tokamak with degenerate tori 

Neutron Surface source with spheres and balls and interacting 
6 variance reduction features 

7 Neutron Volume source in box writing a surface source for 
problem 8 

9 Neutron, Photon, Surface source from problem 7 
Electron 

9 Neutron Criticality source in complicated box geometry with 
fission sites written to file for problem 25 

10 Neutron, Photon Volume source in toroidal geometry with bremsstrahlung 

11 Neutron, Photon Volume source with intertwined super pretzel toroidal 
geometry and S(ac,p) thermal scattering and 
bremsstrahlung 

12 Neutron Point source in detailed oil-well logging benchmark 
geometry and weight window generator 

13 Neutron Surface source stochastic volume calculator with void 
geometry
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TABLE I 
Description of the 25 MCNP4A Test Problems 

(Continued)
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14 Neutron Cylindrical volume source in repeated structure geometry 

15 Neutron Point source with discrete reaction cross sections in filled 
lattice and skewed lattice geometry 

16 Neutron Distributed sources in a lattice geometry 

17 Neutron Criticality (eigenvalue) source in a rectangular lattice 

iS Neutron Criticality (eigenvalue) source in a hexagonal lattice 

19 * Boltzmann-Fokker-Planck charged particles in slab 
geometry (electrons and photons masquerading as 
neutrons in multigroup version of problem 20) 

20 Electron, Photon Slab geometry (continuous-energy version of problem 
19) 

21 Photon Surface source in conical geometry with bremsstrahlung 
and writing surface source for problem 22 

22 Photon Surface source from problem 21 with bremsstrahlung and 
problem 21 geometry 

23 Photon, elecron Volume source for detector chip 

24 Neutron Criticality (eigenvalue) source in a rectangular rcflecting 
lattice 

25 Neutron Fission volume source from problem 9 in problem 9 
geometry

MOMl,.|lllIA uI.IlII.:imal!)n Rawl9)l • ...
. inrhA-,mA Rov (r)-
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2.2.1 Installation Test Case I Input File Listing 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

probl - simple neutron problem to test some basic operations of mcnp.  

1 1 -2.25 -1 imp:n=l $ graphite ball 
2 2 -8.95 1 -2 imp:n=! $copper shell 
3 0 2-3 imp:n=! $ void space 
4 0 3 imp:n=- $ zero-importance outside world 

I so5 
2 so 7.5 
3 solO 

c biased isotropic point source at (0,0,0) 
sdefergdl vec010 dird2 treed5 
sr5 equiprobable bin treatment for time distribution.  
65 -50 -10 3i 10 5m 
sp5 -41 10 
sb5 0.1 .2.3 Ir 2.I 
act flat energy spectrum from I to 14.1 mev.  
sit 114.1 
SpI 0 1 
sc2 direction is biased toward the point detector.  
$b2 -31 15 
c 
m2 29000.401 
ml 6012.40c 1 
awtab 6012. 11.8969 
c xs3 6012.5Wc 11.8969 nnccs03928532339000

2.53 e-08 
phys:n 14.2.01 
c 

fcl current across the graphite-copper interface.  
fl:n I 
el .1 .5.8241214.1 
ci ..866-.50.S.8661 
eml I 5i 7 
cml 84i 13 
tin5 14 8i 23 
t5 -50-103i 105m4mSm i.e2O 
fql ce • 
fc5 flux at a point in the void just outside the copper shell.  
f5:n 0800 
e5 .1 .5.8 2 4 12 14.1 
C
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cut:n 1.420.05.05 .01 .01 
nps 5000 
print -98 
prdmp 2j -1 
dbcn j 1000 512 513 2j 100 10000 5 $ non-multitask version.  
c dbcn 6j 100 10000 5 $ dbcn card for multtask version.  

2.2.2 Installation Test Case 2 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

prob2 - three different tallies of the same physical quantity.  
1 1 -2.45 -1 $ boron ball with volume source 
2 2 -2.7 1 -24 $ aluminum shell 
3 2 -2.7 2-3 4 $ aluminum shell 
4 0 3 S outside world 
5 2 -2.7 5 -4 $ big aluminum ball to avoid dxtran/tally2 conflict 

6 2 -2.7 -5 $ little aluminum ball for tally 4 

I so5 
2 so7 
3 solO 
4 sy/7 1.95 
5 sy7 .3 

c volume source in boron ball, biased in position.  
c the symmetry is sufficient for the bias to be a fair game.  

sdef cell xdl yd2 zd3 ergd4 
sil -55 
BPI 01 
sc2 position is biased toward the dxtrn and the ring detector.  
si2 a-55 
sp2 11 
sb2 12 
si3 -55 
sp3 01 
sc4 flat energy spectrum from I to I mev.  
si4 .1 1 
sp4 01 
c 
ml 5010.03d.1965011.40c.804 $naturalboron 
m2 13027.40c 1 $ aluminum-27 
ctme 60 
phys:n 1.2 $ cross sections above 1.2 mev will be expunged.
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C 
c anl tallies have the same energy bins.  
cO .01.03.1.3 1 
fc2 average flux on surface 2.  
f2-n 2 
fl:n I 
cl -.8 8i I t 
fql c 
tfl I 7r 
ft2 tmc -2.05 
t2 -29i 3 10 100 
fq2 tc 
ftl frv345 gebl20 
fc4 average flux in cell 6.  
f4:n 6 
pd5 .31 4r 
dd5 .003 
fq5 ue 
fu5 I 8i 0 
fW5 inc 
fc5 average flux at ring detector.  
fyS:n 5 4.89.7 
dxc:n 1 .7.9 0 11 
ddl .04 100 
thtme-100.5 12 
# tmpi trmp2 trmp3 tmp4 trap5 

I ie-S 2e-9 3e-S 4e-8 5e-8 
2 2e-S 3e4 5e-S 4c-8 3e-8 
3 le-S 5e-8 4.-8 3e-8 2e-8 
4 0 0 0 0 0 
5 2e-S Ie-S 5e-8 3e-8 le-S 
6 3e-8 2e.-S le- 2c-8 It-$ 

dxt:n 0 7 0 11.9 $ dxtran around cell 6. inside cell 5.  
imp.n I 11 011 
C 

cut:n j .001 $ energy cutoff at .001 mev.  
Ups 5000 $ run 5000 histories.  

print -98 $ print all possible output for easier debugging.  

prdmp 2j -1 $ print metal file.  
ptrac buffer-2 file=asc cvent=src ups=l,200 cell=3
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2.2.3 Installation Test Case 3 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

prob3 - many features of the general source 
3 1-7 -10 $ source on surface of this cell 
4 2 -.9 -90 #3 #8 #30 S carbon between sources and tafly 
9 3-3.7 -14 15-16 S tally here 
30 4-1.2 (-21 22-2324:-27)-2526 $ volume source here 

40 0 90 S zero-importance outside world 

10 sx -50 12 
14 py 31 
15 py0 
16 cyl5 
21 py30 
22 py-16 
23 px 30 
24 px 25 
25 pz9 
26 pz -9 
27 c/z 25 30 4 
90 sq 1 44000-6400000 

sc6 a surface source on sphere 10 and a cell source in cell 30.  
sdef surd6 axs fsurd6l cel fsurd62 x fsurd63 y fsurd64 

z fsur d65 vec fsur d66 dir fkur d67 erg fhur d68 
ext fsur d69 

c biased sampling between the surface and cell sources 
si6 1100 
sp6 .8.2 
sb6 .3.7 
c axs for position bias on the surface 
ds6l t10420 
c the name of the cell 
ds62 10 30 
c sample x for the cell cover 
ds63 s 0 73 
si73 20 30 
sp7 3 0 1 
c sample y for the cell cover 
ds64 s074 
si74 -17 36 
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sp7 4 0 1 
c sample z for the cell cover 
ds65 s0,75 
si75 -10 10 
sp75 0 1 
c reference vector for directional biasing in the cell 

ds66 tO-3 10 
c exponential biasing in the cell 

ds67 sO'077 
sb77 -31 1.5 
c the surface and cell sources have different energy spectra 

ds68 s 78 88 
678 a7.10 13 
sp78 0 1 0 
spBS -3 
c position biasing on the surface 
ds69 s 79 0 
si79 -1 .5.9 1 
sp79 c 0 1.5 1.9 2 
sb79 c0.5 1.2 2 

c materials 
ml 26000.40c I 
m2 6012.40c 1 
m3 13027.40c I 
m4 1001.OOc 2 8016.40c I 92238.40c .015 

drxs 
c tally 
f4:n 8 
e4 124681214 
c miscellaneous 
imp-n 13rO 
cut:n j.0001.18.09 
nps 10000 
prdmp 2j -1 
print -98 
nonu 
fl4:n 8 
f24mB 
fql4 u e 
fq24 u e 
ftl4 sex 79 
ft24 scd 
fu24 6 73 74 75 77 78 79
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2.2.4 Installation Test Case 4 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

prob4 - photons 
1 1 .02 -1 $ uranium hydride ball with point source 

2 2 .1 -2 13 4 $ uranium-lithium shell 
3 0 2 $ zero-importance outside world 
4 2.1-35 
5 2.1-46 
6 2.1-5 
7 2.1-6 

1 solo 
2 so2O 
3 s-102r2.1 
4 s 102r 1.1 
5 s-10 2r 1.9 
6 s 102r.9 

mode p 
imp:p 1i1 01 imIm 
ml 920001 1000 3 
m2 920001 30003 
c monoenergetic isotropic point source at (0,0,0) 
sdef erg=3 cel=i 
IO .01 .115 
f6:p 12 67 $ heating tally 
fSx.'p 12 15 1 
f4:p 12 6 7 s flux tally 
fq4 e f 
fq6 fe 
fq5 e d 
fq2S e d 
fz25:p-12 15 -1 -7 7 2 
dd 0 100 .01 
dd5 -.1 
nps 5000 
print -90 -98 -20 -80 
prdmp 2j -1 
dxt:p -10 2r12 10 2r I 1 .01 .005 
dxc:p 1 10.9.9.1 .1 
pd I 10.13r 
dd2 0 100.005.4m
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de25 .01 Si.1 8i 12 
df25 lin.S 18i.99 
phys:p .05 
cut.p. .01.5.2.8 
cf 4 
cf6 5 

2.2.5 Installation Test Case 5 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

prob5 - toroidal tokamak 
1 0 1-16-1319 imp:n=l 
2 0 116-1018 imp:n=l 
3 1.04688 15 -1110 imp:n=l 
4 2.1125 19-121116 impu=-l 
5 3.113 1-7-1413 imp:n=l 
6 4.0933 1-17-1514 imp:n=1 
7 4.0933 -3 15 -69 imp:n=4 
8 0 78-1513-3-12 imp:l=1 
9 1 .04688 -4-8 imp:n=2 
10 2.1125 -34 -8 imp:n=4 
i1 0 -5 10-138-11 imp:n=l 
12 0 3 imp:n=0 
13 0 -1 imp:n=0 
14 0 1-312216 imp:n=0 
15 2.1125 -3 129-2 16 limp.n=4 
16 0 1-3156-16 imp:n=0 
17 3.113 17-7 -15 14 1 imp.n=l 
18 0 -315-98 imp:n=1 
19 0 -311-9816 imp:n=l 
20 0 1-1816 imp:n=l 
21 0 1-19-16 imp:n=1 

*I py 80 $reflectingsurface 
2 ty 35 906.9126 105 643.48 244.7044 227.0383 
3 py 9 30 

4 py B30 
5 k/y 35 -1056A 105.183726 
6 ty 35 906.9126 105 643A8 244.7044 227.0383 
7 My 35 1405.105.64 
8 ty 35 906.9126 105 643A8 170. 151.9694 
9 ty 35 906.9126 105 643A8 205.8074 187.49784 
10 ty 35 80105605.620.505.
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11 ty 35 80105605.720.605.  
12 ty 35 80 105 605. 820.705.  
13 ty 35 80 105 2330. 1800. 1800.  
14 ty 35 80 105 2330. 1820. 1820.  
15 ty 35 80 105 2330.1920.1920.  
16 c/y 35 105 639.6136 
17 M/y35 1373.105.64 
18 ty 35 80 105 486.4769 593.5231 593.5231 
19 ty 35 80 105 2330. 1785. 1785.  
c volume source uniform in cells 20 and 21 
sdef erg dl cel=d4 tad fcel d2 ext d3 axs=O 10 pos=35 80 105 
sil 13.876 14.0123 
SPl 01 
ds2 sd5d6 
si3 0580 
si4 12021 
sp4 v 
sis 639.6136 1080 
si6 545639.6136 
c 

ml 3007.40c .8878 5010.1122 
m2 6012.40c .9944 
m3 6012.40c 1 
m4 5010.4707 6012.40c.1177 
drxs 5010 $ just to test the drxs feature.  
phys:n 14.1 
c 
f4:n 3 9 
fq4 f 
fl:n 3 
fsl -8 -9t 
fql s 
C 
cUM:n 2j .001 .0005 
rps 1000 
print -98 
prdmp 2j -1 $ write mctal file.
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2.2.6 Installation Test Case 6 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

prob6 -- cutoffs, flagging, and variance reduction features 

c energy importance, exponential transform, forced collisions 

1 1.11 -1 S carbon ball 
2 2.08 -2 15 $ copper polar caps 
4 1.05 -3-4 $carbon lens 
3 1.05 -3 2 4 S carbon shell, minus lens 

5 0 3. $ zero-importance outside world 

6 2.08 1 -2-5 $ copper belt 

4 gq I I 1 .01 .02 .03 .025 -80.2 .015 578.  
2 sm .1 7 .5 

3 sy .1 10 
I sy.1 5 
5 gq00105r- 9 $2parallelplanes 

esplt:n27 2 3 $2-for-I splitsat7and3mev 
imp.n 1 3r 0 .5 
wwp:n 5 3 5 1 .4 

c source on spherical surface with position and energy bias 

sdef sur I ext dl axs 0 10 ergffdir=d2 dir=d4 
sil -1.21 
spl 0.6.4 
sbl 0.4.6 
si4 a -10.5.9.9 1 
sp4 .5 4i I
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c ds q and detector combo fail in mcnp4.2 
ds2 q .1 11 .4 12 .7 13 1. 14 
sill h 1 5 
spit dO I 
sil2 h 5 10 
spl2dO 1 
sil3 h 10 14 
spl3 d 0 1 
sil4h 14 16 
spl4 d 0 1 
C 
ml 6012.40c I 
m2 29000.40c I 
fl:n I 
el .183.498.821 1.353 3.679 12.0 13.5 14.2 
c! -.866-.50.5.8661t 
c fONOl5 with different time bins are erroneously 
c masterlslave in mcnp4.2 
f5:n555 I 
f15n 5 5 5 1 
fq5 td 
fqlStd 
t15 23i 10 
t5 2 
fql cc 
f2:n 2 
e2 1 14.2 
t2 510 
f4:n 2 
e4 114.2 
t4 510 
sf4 4 
extn .2y .2y 0 0 0 $ exponential tranform in the y direction 
fcl:n 0 0 0 .2 0 $ forced collisions in cell 3 
cut:n 10.02.01 
nps 5000 
print 
prdmp 2j -1 

2.2.7 Installation Test Case 7 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

prob7 - generate surface source for prob8
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1 0 12 $ zero-importance outside world 
2 0 -12(7:1:-2) $emptyspace 
3 5-5.2 -7-12#4#5 $rustybox 
4 6-8.1 -5-43 $ source cell: uranium oxide 
5 7-2.7 -7-65 $ aluminum stuffer 

I cx 15 
2 px 0 
3 px l0 
4 cx5 
5 px 20 
6 c/x 2.5 0 2 .5 
7 px 40 
12 so170 

m5 26000.40c 1 8016.40c I 
m6 92235.40c I 8016.40c 2 
m7 13027.40c I 
drxs 
imp:n 0 0 1 2r 
ssw 7 $ write the surface source at surface 7 

C 
sdef erg dl cel 4 axs 10 0 radd3 ext d2 vec 10 0 dir d5 

sil a12 4 7 
spl 0210 
sc2 the symmetry makes it a fair game.  
si2 1012 14 161820 
sp2 014r 
sb2 012345 
si3 05 
sp3 -21 1 
si5 -1-.50.51 
sp5 013r 
sb5 01234 
C 
f2:n 7 
cO .1.51210 
f7.' 4 

sd2 706.858 $ area of surface 7 
cut:n j .01 
nps 10000 
prdmp 2j -1 
print -98 

2.2.8 Installation Test Case 8 

The input file for this test problem is listed below. The input and output files are included on the
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electronic copy. No significant differences were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

,EssAgE: rA.--rnsAOS & 
fAtAl.  

prob8 - use surface source from prob7 
1 0 12 
2 0 -12#3#617 
3 0 -71-12 
6 8-1.2 -9-118 $cArbOndlsk 
7 9-1.2 -10-119 $AnOthErcArbOndIsk 

I cx 15 
2 px 0 
71 x400 
8 pxl00 
9 px i!0 
10 px 120 
11 x 020 -1020 
12 sO 170 

mg 6012.40c .9 26000.40c.1 
m9 6012.40c .6 1001.00c .2 29000.40c .2 
pfknt 6012 0 1001 -I 

260001 1020011 
ssr nEw I pscl 
f4Mn 7 
E4 1235720 
f14:p 7 
E14 .1110100 
f24:E 7 
E24 .01 .1 1 10 100 1000 
f6:n.p 7 6 
fq6 Ef 
f2 6 :p 6 7 
fq26 E f 
E26 .01.115 10 20 
*Ig:p 6 7 
fq8 ft 
prdmp 2j -1 
prInt -98 

Imp:pEn .0 I 3r 
mOdE E n p 
wwg 2420 IESOO 
wwgE:E.01 . 1 100 
wwgE:p. 1 10 100
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wwgE:n 1 20 
EspluE.5.01 .5.1.5 1 
f5:n 11500.01 
dd5 -I.E
flS:p 11500.01 
dd15 0 
nps 30000 
phys:E 100000 11 1.2.8 .1 .7 
ptrac file=asc max=2000 rpe=pe tally=14,24 vlue=3.c-7,2.e-9 

2.2.9 Installation Test Case 9 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

prob9 - kcode in complicated cells and sdef 
1 1 -14.1 -1 23(-4:-16)5 -6(12:13:.-14X)10.-9:-11:-7:6)15 
2 2-7.58 -109117-6-1:2-1214-6-133 
3 3 -.01 .17(1:.-5:6:-3:-15:164) 
4 017 

1 pz !0 
2 pz-10 
3 py-10 
4 py 10 
5 px-10 
6 px I0 
7 px -1 
9 py-2 
10 pyO 
11 pz5 
12 pz-8 
13 py- 3 

14 px2 
15 3 kx 1.3 1 $ MCNP4.2 cone rotation bug (X-6:HGH-92-337) 
16 2 kz 13 1 -1 $ MCNP4.2 cone rotation bug (X.6:HGH-92-337) 
17 so2O 

imp:n I I 0 
tr3 0000-10 100001 
tr2 000 100 00-1 010 
kcode 1000 13 I0 
sdef ccl=l x=d3 y=d2 zfdl 
sil -10 10
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spI 0 1 
s63 -1010 
sp3 0 3 
si2 -1010 
sp2 0 2 
ml 92235.40c I $ test of getting 9223551c instead 
m2 29000.40c -1 $ test getting 29000.51c instead 
m3 8016.40c I 7014.40c I 
print -98 
prdmp 2j -1 
fT:n 12 3 
vol IjI 
fq0 ef 
f4:n 12 3 
co .162524 .266043 .358425 .445672 .530293 .613680 

.696783 .780264 .864702 .950540 1.038286 1.128326 1.221 I I 

1.317206 1 A.17070 1.521302 1.630646 1.745929 1.868073 1.998282 

2.138046 2.289259 2.454356 2.636707 2.840830 3.073518 3.344965 
3.672134 4.086420 4.656234 5.588725 9.000000 

sSw cell 

2.2.10 Installation Test Case 10 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

problO general test problem h6codelgtprob 
1 I -6.4 1-2-3132-3334 
2 0 10-4 -12#1 
3 2 -1 4-14-125 
4 3-8.94 -56 
5 0 -6 
6 4 -2.25 7-8-12 
7 2 -1 8-9-12 
8 2 -1 9-12 
9 4-2.25 11-10-12 
10 2-1 -11-12 
11 3 -8.94 12-13 
12 0 13 
13 2-1 14-7-125

px 0 
px 10 
px 11.9 
tx 300020 18 18
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6 tx 300020 15 15 
7 px 50 
8 px 70 
9 px 90 
10 px-20 
11 px-50 
12 cx 40 
13 cx45 
14 px 30 
20 cx 10 
21 cx 25 
31 py 5 
32 py-5 
33 pz5 
34 pz-5 

mode n p 
ml 29000A0 1 8016.40 1 
m2 1001.002 8016.401 
m3 29000.40 1 
m4 6012.40 I 
imp:n 1 1222421.5.25104 
imp:p 11222421.5.25104 
sdef crg=dl vec=l 0 0 dr=d2 pos=5 0 0 rad=d3 cel=1 
sp1 -3 
sb2 -31 1.2 
si3 8.67 
f4:n 6 
fl4:p 6 
fq se 
fs -20-21 
physm j le-6 
phys:p 1 0 
nps 500 
prdnp 2j -1 
print 20 -70 50 -72 100 -30 -98 

2.2.11 Installation Test Case 11 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

probi I -- intertwined super pretzels with s(a~b), mode n p 

1 1 -7.8 -1:-2:-3 $ pretzel of ori 
2 2 -2.66 .4:-5:-6:-7:-8:-9:-10-l I $ cage of ellipsoids
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3 3-9 -12-13:-14:-15:-16:-17:-1!:-19:-20:-21 Stoys 
4 4-.5 1234567891011(12:13) Sspacebetween 

14 15 1617 18 192021 -22 
5 0 22 $ zero-importance outside world 
6 0 -23 -24 -25 26 $ cookie-cuter cell 

I tx0001022 
2 ty00001222.5 
3 tz0001034 
4 sq.028 11000-10 155 
5 sq 1.00448 10 00-1-505 
6 sq 1.028000.1-5-150 
7 sq I.00448 1000-1 -50-5 
9 sq.028 ! 1000-10 15-5 
9 sq 1 .00448 1 000-150-5 
10 sql 1 .028000-15-150 
11 uq I .00448 1 000-1505 
12 sq.I 0.050 10-40-11 17 
13 sq .I0.07 0-.3 0 -0 0 -1 16 
14 sq.05.2 1000-160-6-20 
15 sql .1 1000-4014-14 
16 sq11 .1000-4014-14 
17 s04.52252 
18 s06.522.52 
19 s05.5184 
20 s04.5141 
21 s06.5141 
22 so30 
23 pz9 
24 c/y 1.5 10 
25 py- 18.5 
26 py -21.5 

ml 92235.40c I 
if2 14000.40c 1 8016.40€ 2 
m3 29000A0c I 
m4 1001.OOc 2 S016.40c I 
mt4 Iwtr.Olt 
ixnp:n 1 100 
mode n p 
c monodirectional source on plane with cookie cutter 
sdef pos 0 -20 0 dir I vec.05 1.1 rad dI axs.05 1 .1 

ccc 6 erg d2 
sil 0 12 
si2 ie-8.001 
sp2 0 I 
cut:n 1000 0 .2 .1 
fq fe 
f4:n 12 3 
sd4 (1)(1)(1) 
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fc4 volumes-l. so tally is volume-integrated flux 
e4 le-7.001 20 
fll:p 123t 
tmpl 4c-83rO0 
nps 3000 
print -98 -85 
prdmp 2j -1 

2.2.12 Installation Test Case 12 

The input file for this test problem is listed below. The input and output files are included on the 
electronic copy. No differences whatsoever were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

probl2 -=> porosity tool model 
c 

c 

c ==> run : probl2 
c --- >>> tool : generic porosity tool 
c =>>> source : aibe 
c -=>>> borehole : 8"bh, fw 
c -=->>> formation: 20 pu limestone, fw 
c =>>> casing none 
c =>>> detector : he-3 at 4 atomospheres 
c 2==>>> near: I'odx3" at 7.5" centerline from source 
c =-=>>> far : 2"odx0" at 20" centerline from source 
c ===>>> shielding : none 
c ==>>> sonde : solid iron 
c ->>> weights xtrapt/diffusion 
c ,==>>> generate weights using wep patch with factor of 2.0 to far det 
c -==>>> using a factor of 8.0; only use 50k particles 
c =,=>>> physics : thermal cutin changed to -200 
c ==>>> s(ab) added for water 
c 

C 

c 

c zone cards 

c = near detector 

1 1 -0.000502 -1 +13 -14 SdetLn 
C
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C ~- *---~ -----

c - far detector 
C 

C 

2 1 -0.000502 -2 +16 -19 $det.f 
c 
c 

c - source region 
C 

C 

3 2 -7.86 -3 +11 -12 $sourc 
C 

C 

C -= iron sonde 
C 

C 

4 2 -7.86 -3 +10 -11 $sonde 

5 2 -7.86 -3 +12 -13 Ssonde 
6 2 -7.86 +1 -3 +13 -14 Ssonde 

7 2 -7.86 -3 +14 -15 $sonde 
8 2 -7.86 -3 +15 -16 $ sonde 
9 2 -7.86 +2 -3 +16 -17 $sonde 

10 2 -7.86 +2 -3 +17 -18 $sonde 

11 2 -7.86 +2 -3 +18 -19 Ssonde 

12 2 -7.86 -3 +19 -20 $sonde 

13 2 -7.86 -3 +20 -21 Ssonde 

14 2 -7.86 -3 +21 -22 Ssonde 
c 

C 

C = borehole 

15 3 -1.0 +3 -5 -4 +10 -II $bh 

16 3 -1.0 +3 -5 -4 +11 -12 Sbh 
17 3 -1.0 +3 -5 4-4+12 -13 Sbh 

18 3 -1.0 +3 -5 -4 +13 -14 Sbh 

19 3 -1.0 +3 -5 -4 +14 -15 Sbh 

20 3-1.0 +3 -s -4 +15 -16 Sbh 

21 3 -1.0 +3 -5 -4 +16 -17 Sbh 

22 3 -1.0 +3 -5 -4 +17 -18 Sbh 

23 3 -1.0 +3 -5 -4 +18 -19 $bh 
24 3 -1.0 +3 -5 -4 +19 -20 Sbh 

25 3 -1.0 +3 -5 -4 +20 -21 Sbh 

26 3 -1.0 +3 -5 -4 +21 -22 $bh 

27 3 -1.0 +3 -5 +4 +10 -11 $bh 

28 3 -. 0 +3 -5 +4 +11 -12 $bh 

29 3 -1.0 +3 -5 +4 +12 -13 Sbh 

30 3-1.0 +3 -5 +4 +13 -14 $bh 

31 3 -1.0 +3 -5 +4 +14 -15 $bh 

32 3 -1.0 +3 -5 +4 +15 -16 $bh
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33 3 -1.0 +3 -5 +4 +16 -17 Sbh 

34 3 -1.0 +3 -5 +4 +17 -18 Sbh 

35 3 -1.0 +3 -5 +4 +18 .19 $bh 

36 3 -1.0 +3 -5 +4 +19 -20 $ bh 

37 3 -1.0 +3 -5 +4 -20 -21 Sbh 

38 3 -1.0 +3 -5 +4 ÷21 -22 $bh 

c 

c formation region to radius=lS cm 

C 

39 4 -2.3688 +5 -6 -23 -24 +10 -11 $ form 

40 4 -2.3688 +5 -6 -23 -24 +11 -12 $form 

41 4 -2.3688 +5 -6 .23 -24 +12 -13 S form 

42 4 -2.3688 +5 -6 -23 -24 +13 -14 $form 

43 4 -2.3688 +5 -6 -23 -24 +14 -15 S form 

44 4 -2.3688 +5 -6 -23 -24 +15 -16 $form 

45 4 -23688 +5 -6 -23 -24 +16 -17 $form 

46 4 -2.3688 .5 -6 -23 -24 +17 -18 $form 

47 4 -2.3688 +5 -6 -23 -24 .18 -19 S form 

48 4 -2.3688 +5 -6 -23 -24 +19 -20 $ form 

49 4 -2.3688 +5 -6 -23 -24 +20 -21 $form 

50 4 -2.3688 +5 -6 -23 -24 .21 -22 $ form 

51 4 -2.3688 +5 -6 -23 .24 +10 -11 S form 

52 4 -2.3688 +5 -6 -23 +24 +11 -12 $form 

53 4 -2.3688 +5 -6 -23 +24 +12 -13 $form 

54 4 -2.3688 +5 -6 -23 +24 .13 -14 $form 

55 4 -2.3688 +5 -6 -23 +24 +14 -15 $form 

56 4 -23688 +5 -6 -23 +24 +15 -16 $form 

57 4 -2.3688 +5 -6 -23 .24 +16 -17 $form 

58 4 -2.3688 +5 -6 -23 +.24 +17 -18 $form 

59 4 -2.3688 +5 -6 -23 +24 +18 -19 S form 

60 4 -2.3688 +5 -6 -23 +24 +19 -20 $form 

61 4 -2.3688 .5 -6 -23 .24 +20 -21 $ form 

62 4 -2.3688 +5 -6 -23 +24 +21 -22 $form 

63 4 -2.3688 +5 -6 +23 -24 .10 -11 Stform 

64 4 -2.3688 +5 -6 .23 -24 .11 -12 $form 

65 4 -2.3688 +5 -6 +23 -24 +12 -13 S form 

66 4 -2.3688 +5 -6 +23 -24 +13 -14 Sform 

67 4 -2.3688. +5 -6 +23 -24 +14 -15 S form 

68 4 -2.3688 +5 -6 +23 -24 +15 -16 S form 

69 4 -2.3688 +5 -6 +23 -24 -16 -17 $form 

70 4 -2.3688 .5 -6 .23 -24 +17 -18 Sform 

71 4 -2.3688 +5 -6 .23 -24 +18 -19 S form 

72 4 -2.3688 +5 -6 +23 -24 +19 -20 S form 

73 4 -2.3688 +5 -6 +23 -24 +20 -21 S form 

"74 4 -2.3688 +5 -6 +23 -24 +21 -22 $ form 

75 4 -2.3688 +5 -6 +23 .24 +10 -11 $form 

76 4 -2.3688 +5 -6 .23 +24 +11 -12 $form 

77 4 -2.3688 +5 -6 .23 +24 -12 -13 $form
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78 4 -2.3688 +5 -6 +23 +24 +13 -14 $ form 
79 4 -2.3688 +5 -6 +23 +24 +14 -15 Sform 
80 4 -2.3688 +5 -6 +23 +24 +15 -16 $ form 
81 4 -2.3688 +5 -6 +23 .24 +16 -17 $form 
82 4 -2.3688 +5 -6 .23 +24 -17 -1 S form 
83 4 -2.3688 +5 -6 +23 +24 +18 -19 $ form 
84 4 -2.3688 +5 -6 +23 +24 .19 -20 $form 
85 4 -2.3688 +5 -6 +23 +24 +20 -21 Sform 
86 4 -2.3688 +5 -6 +23 +24 +21 -22 S form 

C 
C 
c formation region to radius=25 cm 
c 

87 4 -2.3688 .6 -7 -23 -24 +10 -11 S form 
88 4 -2.3688 .6 -7 -23 -24 .11 -12 S form 
89 4 -2.3688 +6 -7 -23 -24 +12 -13 $ form 
90 4 -2.3688 +6 -7 -23 -24 +13 -14 $form 
91 4 -2.3688 +6 -7 -23 -24 +14 -15 Sform 
92 4 -2.3688 +6 -7 -23 -24 +15 -16 Sform 
93 4 -2.3688 +6 -7 -23 -24 +16 -17 S form 
94 4 -2.3688 +6 -7 -23 -24 +17 -18 $form 
95 4 -2.3688 .6 -7 -23 -24 +18 -19 Sform 
96 4 -2.3688 +6 -7 -23 -24 .19 -20 Sform 
97 4 -2.3688 +6 -7 -23 -24 .20 -21 Sform 
98 4 -2.3688 +6 -7 -23 -24 +21 -22 S form 
99 4 -2.3688 +6 -7 -23 +24 +10 -11 $form 
100 4 -2.3688 +6 -7 -23 +24 +11 -12 $form 
101 4 -2.3688 .6 -7 -23 +24 .12 -13 $form 
102 4 -2.3688 +6 -7 -23 +24 .13 -14 S form 
103 4 -2.3688 +6 -7 -23 +24 +14 -15 S form 
104 4 -2.3688 +6 -7 -23 +24 +15 -16 $ form 
105 4 -2.3688 +6 -7 -23 .24 +16 -17 $ form 
106 4 -2.3688 +6 -7 -23 +24 +17 -18 $form 
107 4 -2.3688 +6 -7 -23 +24 +18 -19 $form 
108 4 -2.3688 +6 -7 -23 +24 +19 -20 S form 
109 4 -2.3688 +6 -7 -23 .24 +20 -21 $form 
110 4 -2.3688 +6 -7 -23 .24 .21 -22 Sform 
111 4 -2.3688 +6 -7 +23 -24 .10 -11 $form 
112 4 -2.3688 +6 -7 .23 -24 .11 -12 Sform 
113 4 -2.3688 +6 -7 +23 -24 .12 -13 $form 
114 4 -2.3688 +6 -7 +23 -24 +13 -14 Sform 
115 4 -2.3688 +6 -7 .23 -24 .14 -15 S form 
116 4 -2.3688 +6 -7 +23 -24 +15 -16 Sform 
117 4 -2.3688 +6 -7 +23 -24 +16 -17 S form 
118 4 -2.3688 +6 -7 +23 -24 .17 -18 $form 
119 4 -2.3688 +6 -7 +23 -24 +18 -19 $ form 
120 4 -2.3688 +6 -7 +23 -24 +19 -20 $form
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121 4 -2.3688 .6 -7 +23 -24 +20 -21 $ form 
122 4 -2.3688 +6 -7 +23 -24 +21 -22 $ form 
123 4 -2.3688 +6 -7 +23 +24 +10 -11 $form 
124 4 -2.3688 +6 -7 +23 +24 +11 -12 $form 
125 4 -2.3688 +6 -7 +23 +24 +12 -13 $form 
126 4 -2.3688 +6 -7 +23 +24 +13 -14 $form 
127 4 -2.3688 +6 -7 +23 +24 +14 -15 $form 
128 4 -2.3688 +6 -7 +23 +24 +15 -16 $form 
129 4 -2.3688 +6 -7 +23 +24 +16 -17 $form 
130 4 -2.3688 +6 -7 +23 +24 +17 -18 $ form 
131 4 -2.3688 +6 -7 +23 +24 +18 -19 $form 
132 4 -2.3688 +6 -7 +23 +24 +19 -20 S form 
133 4 -2.3688 +6 -7 +23 +24 +20 -21 $ form 
134 4 -2.3688 +6 -7 +23 +24 +21 -22 $form 
c 

c formation region to radius=40 cm 

C 

135 4 -2.3688 +7 -8 -23 -24 +10 -11 S form 
136 4 -2.3688 +7 -8 -23 -24 +11 -12 S form 
137 4 -2.3688 +7 -8 -23 -24 +12 -13 S form 
138 4 -2.3688 +7 -8 -23 -24 +13 -14 $form 
139 4 -2.3688 +7 -8 -23 -24 +14 -15 $form 
140 4 -2.3688 +7 -8 -23 -24 +15 -16 $form 
141 4 -2.3688 +7 -8 -23 -24 +16 -17 $form 
142 4 -2.3688 +7 -8 -23 -24 +17 -18 Sform 
143 4 -2.3688 +7 -4 -23 -24 +18 -19 $form 
144 4 -2.3688 +7 -8 -23 -24 +19 -20 S form 
145 4 -2.3688 +7 -8 -23 -24 +20 -21 $form 
146 4 -2.3688 +7 -9 -23 -24 +21 -22 S form 
147 4 -2.3688 .7 -8 -23 +24 +10 -11 $form 
148 4 -2.3688 +7 -8 -23 +24 +11 -12 Sform 
149 4 -2.3688 +7 -8 -23 +24 +12 -13 S form 
150 4 -2.3688 +7 -8 -23 +24 +13 -14 $form 
151 4 -2.3688 +7 -8 -23 +24 +14 -15S form 
152 4 -2.3688 +7 -8 -23 +24 +15 -16 $form 
153 4 -2.3688 +7 -8 -23 +24 +16 -17 S form 
154 4 -2.3688 +7 -8 -23 +24 +17 -18 $form 
155 4 -2.3688 +7 -8 -23 +24 +18 -19 $ form 
156 4 -2.3688 +7 -8 -23 .24 +19 -20 $form 
157 4 -2.3688 +7 -8 -23 +24 +20 -21 $ form 
158 4 -2.3688 +7 -8 -23 +24 +21 -22 $ form 
159 4 -2.3688 +7 -8 +23 -24 +10 -11 S form 
160 4 -2.3688 +7 -8 +23 -24 +11 -12 $form 
161 4 -2.3688 +7 -8 +23 -24 +12 -13 $form 
162 4 -2.3688 +7 -8 +23 -24 +13 -14 Sform 
163 4 -2.3688 +7 -4 +23 -24 +14 -15 $form 
164 4 -2.3688 +7 -8 +23 -24 +15 -16 $form 
165 4 -2.3688 +7 -8 +23 -24 +16 -17 $form 
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166 4 -2.3688 +7 -4 +23 -24 +17 -18 $ form 
167 4 -2.3688 +7 -8 +23 -24 +18 -19 $form 
168 4 -2.3688 +7 -4 +23 -24 +19 -20 Sform 
169 4 -2.3688 +7 4 +23 -24 +20 -21 Sform 
170 4 -2.3688 +7 -8 +23 -24 .21 -22 $ form 
171 4 -2.3688 +7 -8 +23 +24 .10 -11 S form 
172 4 -2.3688 .7 -8 .23 +24 .11 -12 $ form 
173 4 -2.3688 +7 -8 .23 +24 .12 -13 $form 
174 4 -2.3688 +7 -8 .23 .24 +13 -14 $ form 
175 4 -2.3688 .7 -8 .23 +24 +14 -15 $form 
176 4 -2.3688 +7 -8 +23 +24 +15 -16 $form 
177 4 -2.3688 +7 -8 +23 +24 +16 -17 $form 
178 4 -2.3688 +7 -8 +23 +24 .17 -18 $ form 
179 4 -2.3688 +7 -8 .23 +24 +18 -19 S form 
180 4 -2.3688 +7 -8 +23 .24 +19 -20 S form 
181 4 -2.3688 +7 -8 +23 .24 +20 -21 $ form 
182 4 -2.3688 .7 -8 .23 +24 +21 -22 $form 

c 

c -= formation region to radius= 60 cm 
C 

183 4 -2.3688 +8 -9 -23 -24 +10 -11 S form 
184 4 -2.3688 +8 -9 -23 -24 .11 -12 $form 
185 4 -2.3688 .8 -9 -23 -24 +12 -13 S form 
186 4 -2.3688 +8 -9 -23 -24 +13 -14 S form 
187 4 -2.3688 +8 -9 -23 -24 .14 -15 $ orm 
188 4 -2.3688 +8 -9 -23 -24 +15 -16 $ form 
189 4 -2.3688 +8 -9 -23 -24 -16 -17 $form 
190 4 -2.3688 .8 -9 -23 -24 +17 -18 $form 
191 4 -2.3688 .8 -9 -23 -24 +18 -19 $form 
192 4 -2.3688 +8 -9 -23 -24 +19 -20 $ form 
193 4 -2.3688 +8 -9 -23 -24 .20 -21 S form 
194 4 -2.3688 +8 -9 -23 -24 .21 -22 $form 
195 4 -2.3688 +8 -9 -23 .24 +10 -11 $Sfom 
196 4 -2.3688 +8 -9 -23 +24 +11 -12 S form 
197 4 -2.3688 .8 -9 -23 +24 +12 -13 $form 
198 4 -2.3688 +8 -9 -23 +24 +13 -14 $form 
199 4 -2.3688 .8 -9 -23 +24 +14 -15 Sform 
200 4 -2.3688 +8 -9 -23 +.24 +15 -16 $ form 
201 4 -2.3688 +8 -9 -23 +24 +16 -17 $form 
202 4 -2.3688 +8 -9 -23 +24 .17 -18 Sform 
203 4 -2.3688 +8 -9 -23 +24 +18 -19 $ form 
204 4 -2.3688 +8 -9 -23 .24 +19 -20 $ form 
205 4 -2.3688 +8 -9 -23 +24 +20 -21 S form 
206 4 -2.3688 +8 -9 -23 .24 +21 -22 $form 
207 4 -2.3688 .8 -9 +23 -24 +10 -II $form 
208 4 -2.3688 +8 -9 +23 -24 +11 -12 $form 
209 4 -2.3688 +8 -9 +23 -24 +12 -13 $form 
210 4 -2.3688 +8 -9 .23 -24 .13 -14 S form 
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211 4 -2.3688 +8 -9 +23 -24 +14 -15 S form 

212 4 .2.3688 +8 -9 +23 -24 +15 -16 $ form 

213 4 -2.3688 +8 -9 +23 -24 +16 -17 $ form 

214 4 -2.3688 +8 -9 +23 -24 +17 -18 $ form 

215 4 -2.3688 +8 -9 +23 -24 +18 -19 S form 

216 4 -2.3688 +8 -9 +23 -24 +19 -20 $ form 

217 4 -2.3688 +8 -9 +23 -24 +20 -21 S form 

218 4 -2.3688 +8 -9 +23 -24 +21 -22 Sform 

219 4 -2.3688 +8 -9 +23 +24 +10 -11 Sform 
220 4 -2.3688 +8 -9 +23 +24 +11 -12 $form 

221 4 -2.3688 +8 -9 +23 +24 +12 -13 S form 
222 4 -2.3688 +8 -9 +23 +24 +13 -14 Sform 

223 4 -2.3688 +8 -9 +23 +24 +14 -15 $ form 
224 4 -2.3688 +8 -9 +23 +24 +15 -16 Sform 
225 4 -2.3688 +8 -9 +23 +24 +16 -17 Sform 
226 4 -2.3688 +8 -9 +23 +24 +17 -18 Sform 
227 4 -2.3688 +8 -9 +23 +24 "+18 -19 S form 
228 4 -2.3688 +8 -9 +23 +24 +19 -20 Sform 
229 4 -2.3688 +8 -9 +23 +24 +20 -21 $ form 
230 4 -2.3688 +8 -9 +23 +24 +21 -22 S form 

C 
C 

C - external void 
C 

C 

231 0 +9 $ exter 
-10 S exter 

:+22 $ exter 

C 

c 

c surface cards 

c general symbols 

C 

c === detectors 
C 

C 

I cy 1.27 $ Scnea 
2cy 2.54 Scjar 

c === tool, borehole and formation cylinders 
c 

3 cy 3.81 $ c-too 
4 cy 8.255 $ chal 
5 c/y -6.34 0.0 10.16 S c€bh 

6 cdy -6.34 0.0 15.0 S cJfor

42-



MCNNJ4A Oualification Regot 30006-2003 Rev 02

7c/y 8c•y 
9c/ 

10 py 
1lpy 
12 py 
13 py 
14 py 
15 py 
16 py 
17 py 
18 py 
19 py 
20 py 
21 py 
22py 

C

-6.34 
-6.34 
-6.34 

-38.1 
-5.0 
5.0 
15.24 
22.86 
30.0 
38.1 
46.0 
54.0 
63.5 
70.0 
82.5 
101.6

0.0 
0.0 
0.0

25.0 
40.0 
60.0

$ Cfor 
$ c.for 
$ c-for 

$btm 
$ b-sou 
st uou 
$ b._nea 
$ .nea 

$ plane 
$ b_far 
S plane 
S plane 
S$Lfar 
$ plane 
$ plane 
$Sop

C 

c - divide formation into 4 pieces 
C-

C 
23 p 
24 p

1.0 
1.0

0.0 
0.0

1.0 0.0 
-1.0 0.0

S pl 
$ p2

c 

C

c data cards 
C 

C.

mode n 
print 110 157 
drxs 
nps 3000 
C 

c 

c =material # I 
C 
c name = hellum-3 
c density = 0.000502 glcc

C 

C 

C

ml 2003.00c 1.00000

c ==material # 2 

c name = iron 
c density = 7.8600 gecc 
C
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m2 26000.40c 1.00000 
C 
C 
C ==material # 3 

C 

c name . borehole fluid- fw 
c density - 1.0000 9/cc 
C m3 1001.00c 0.66667 8016.40c 0.33333 

c 

c 
c material # 4 
C 

c name = formation - 20 pu limestone, fw 
c density= 2.3688 glcc 
€m4 lO0l.OOc 0.15675 6012.40c 0.15298 8016.40c 0.53730 

C 

C 
c -- material1# 5 

c name = formation - I pu limestone, fw 

c density - 2.6939 g/cc 
cm5 I001.0oco.0081 8  6012.40c0.197 55  016AOco.59673 

C 

"c -C 

C ,= s(ab) treatment 
C 

mn3 lwtr.Ol 
mt4 lwtr.01 
mn5 lwtr.01 

c neutron source => ambe neutron &ource 

c 

c sdir 0.0 1.0 0.0 0.6 0.5 
sdef ce-=3wgt=1 erg=dl dir=-d2vec=0.01.00.0 
sil .0026126 .0408000 .0673800 .0865170 

.11,0900 .1227700 .1356900 .1499600 .1647300 
.1831600 .2024200 .2237100 .2427400 .2732400 
.3019700 .3337300 .3683300 .4076200 .4504900 
.4978700 .5502300 .6081000 .6720600 .7427400 
.8208500 .9o07800 1.002600 1.108000 12.24600 
1.353400 1.495700 1.653000 1.826800 2.019000 
2.231300 2.466000 2.725300 3.011900 3.329700 
3.678800 4.065700 4.493300 4.965900 5.488100 
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6.065300 6.703200 7.408200 8.187300 9.048400 
10.00000011.052000 

spl .000000 .005728 .003977 .002886 .003685 
.001752 .001938 .002141 .002366 .002615 
.002889 .003193 .003530 .003900 .004310 
.004764 .005265 .005819 .006431 .007107 
.007854 .008681 .009594 .010602 .011717 
.012950 .014313 .012208 .013505 .014918 
.016482 .016790 .016973 .020516 .022661 
.025052 .027678 .037100 .051803 .046116 
.046571 .051469 .063324 .068786 .051124 
.046359 .056039 .060159 .037157 .028095 
.019113 

sp2 -310-5 
C 

c 

c a-- tallies 
C 

c 

fqO e f 
C 

c 

c = tally 4, neutron flux in cells I (near) and 2 (far) 
C 

f4:n 1 2 
fc4 neutron flux*volume in cells I (near) and 2 (far) 
e4 O.le-6 0.41e-6 10.6e-6 IOle-6 1.5e-3 26e-3.49 2.7 12.2 17.3 
em4 I9r 
c 

C 

c = tally 24, absorption rate in cells I (near) 
C 

f24:n I 
fc24 neutron absorption rate in cells 1 (near) 
e24 O.le-6 0.41e-6 10.6e- l01e-6 1.0e-3 26e-3 .49 2.7 12.2 17.3 
em24 1 9r 
fm24 1.0023e-04 1 103 

c tally 44, absorption rate in cells 2 (far) 
C 

f44:n 2 
fc44 neutron total reaction rate in cells I (near) and 2 (far) 
e44 O.le-6 0.41e-6 10.6e-6 lOle-6 1.5e-3 26e-3 .49 2.7 12.2 17.3 
em44 I 9r 
fro44 1.0023e-04 1 103 
C 
c 
c tally 64, absorption rate in cells I (near) and 2 (far) 
c
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f64:n 1 2 
fc64 neutron elastic scattering rate in cells I (near) and 2 (far) 
e64 O.le-6 0.41e-6 10.6e-6 lOle-6 l5e-3 26e-3 .49 2.7 12.2 17.3 
em64 1 9r 
fM64 1.0023c-04 1 2 
C 

c 

c = cutoffs 
C 
C 

phys.n 14 14 
cut:n 830000 0.0 -.1 -.05 
thtme 0 
prdmp 2j-1 
ctme 3600 
tmpl 0.0253e-6 230r 
vol I 230r 
area I 23r 
C 

c 
C •bias parameters 
C - derived from xtrapt with full diffusion approximation 
c = (these are parameters for deriving ww from xtrapt 
c adjoint fluxes).  
c 

c = adjoint fluxes por5xul.  
c = normalization cell 3 
c = = normalization group : 2 
c == normalization weight 0-5 
c nminimum weight allowed : 0.00001 
c = maximum weight allowed: 1.0 
c analog weight value :100000.0 

c - number of neutron windows : 5 
c number of photon windows: 0 
c - number of mcnp cells : 231 
C 
wwp:n 5 3 5 
wwe:n 4.1399-7 1.013-4 2.6058-2 2.7253 17.333 
wwnl:n 5.4376c-03 5A376e-03 5.4376e+02 5.4376e+02 1.8431e-01 

1.3183e-02 1.2343e-01 5.4376e-03 5.4376e-03 5.4376e-03 
5.4376e-03 5.4376e-03 3.9857e-01 5.4376e+02 5.4376e+02 
2.7765e+02 7.5563e-01 6.5276e-02 I.8178e-01 7.0702e-03 
5.4376e-03 5.4376e-03 5A376e-03 2.7976e-02 2.7976e-02 
6.9505e+01 5.4376e+02 7.8168e+Ol 1.2746e+00 3.1653e-0l 
1.8776e-01 1.5314e-02 S4376e-03 5.4376e-03 5.4376e-03 
2.9537e-02 2.9537e-02 1.0680e+1 5A376c402 7.8002e+01 
6.0885e+00 1.9371e+00 4.1142e-01 9.4630e-02 2.2850e-02 
2.2850e-02 2.2851e-02 1.0777e-01 1.0777e-01 6.4436c+00 
5.4376e+02 3.0382e+0l 1.0628c+00 2.2054e-01 1.0523e-01

.0006-2003 Rev 02
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1 .0598e-02 5.4376e-03 5A376e-03 5.4376e--03 2.OBSge-02 
2.OBSge-02 2.9029e+00 S.4376e+02 3.6225e+OI 9.3802e-01 
2.2052c-0I I .0528c-0I I .0603e-02 5.376e-03 5.4376e-03 
5A376e-03 1 .9844e-02 I .9844e-02 3.4659e+0O 5.4376e+02 
5.6288c+01 4.8798c.0I 5.6195e-02 8.BIOOe.02 5.4376e-03 
5.4376c-03 5.4376e-03 5.4376e-03 1 2737e-02 1 .2737e-02 
6.3693c+00 5.4376e+02 7.7442e+Ol1I.1057e+0I 2.2675c+.00 
6.0 164e-01 2.0593e-01 9.7778c-02 9.7778c-02 9.7799C-02 
2.9976e-01 2.9976e-O1 5.1704c+00 4.0053e+02 1.0606e+01 
1.2840e+OO 2.5166e-O1 6.2879e-02 1.7525e-02 9.2302e-03 
8.2302e-03 9.231 Ite03 2.94M4c02 2.9484c-02 7.1 153e-0I 
4.1913e+i02 I.1420e+0I I.4398e.0O 2.516ge-01 6.2878c-02 
1 .7524e-02 9.8269e-03 9.9269e-03 9.9292e-03 3.3765e-02 
3.3765e-02 7.6667e-0I 2.0561e+02 4.7561c+00 4.9360e-01 
1.0839e-01 2.6956e-02 6.5165e-03 5.4376e-03 5.4376c-03 
5.4376e-03 1.0606c-02 1.0606e-02 3.1804c-01 5.4376c+02 
5.4376e+02 5.2172c.0I 6.3354c..00 6.3354c+00 1.7651e+OO 
8.3526c-01 9.3526e-01 8.3583c.0I 8.3583e-01 2.32 1 1c4.OD 
3.0391ec401 I.4502e+02 1.4502c+02 3.5676c..00 5.3502c-OI 
5.3502e-01 1.4243e-O1 5.173le-02 5.1731e.02 5.1760e-02 
5.1760c-02 1.5475e-O1 2.1337c+00 2.234c02 2.2354c+02 
5.4793e+00 9.0092"1O 8.0092e.Ol 2.1635"10 9.2825e-02 
9.2925c-02 9.2873e-02 9.2973e-02 2A264&O1 3.2576c+00 
5.8205e+OI 5.8205e+0lI 1.125e+0O 1.9358e-01 1.9358e-01 
4.9763e-02 1 .9193e-02 1.8 193e-02 1.9202c-02 I.8202e-02 
5.7382c-02 8.597c-01 5.4376e+02 5.4376c+02 1.9501e+02 
4.3795e.01 4.3795e+0I 1.8594c401. I1 175e.01 1.1 175e401 
1. 11SSe+0I 1.11 98c.OI 2.21 M+01 I.240e+02 3.1569e4'02 
3.1569e+02 1.7356c+Ol 3.1466c+00 3.1466e+00 1.3307e+00 
1 .0193e+00 1.0 193ei00 1 .0204c+00 1.0204c+00 2.0302e+00 
I.1171e+OI 3.1575e+02 3.1.575e+02 I.7358e+0I 4.0953e+00 
4.0853c+00 1.7341c+00 1.0194e+00 1.0194e+00 1.0205c+00 
I.0205eiOO 2.0303c+00 1.1 172e-+O1 L.3B9Oe01 8.3890ei0I 
4.6086e+00 1.0557c+00 1.0557e+00 4.3674c-Ol 2.5267e-01 
2.5267c-0I 2-5294c-01 2.5294e-O1 5.1594e-01 2.9604c+00 

-1 .0OO0e+0O 
wwn2:n 1.7757c-02 5.4350c-04 I.5SS0e+0O 1.5980e+00 9.625ge-02 

1.9247c-02 1.1756e-02 1.9036e-03 4-5S02e-04 4.2660c-04 
4.6101e-04 2.0273e-03 9.248ge-03 7.7646c-0I l.5SOe+O00 
1.5980e+o00 3.2581e-01 5.65236-02 9.4317e-02 6.3792e-03 
7.9420e-04 7.6414e-04 7.9513e-04 9.9312e-03 9.9312e-03 
1.3818e+00 1.5880e+00 1.580+0OD 1.5880e+OO 3.2129e-01 
2.0132e-01 1.9183e-02 3.7223e-03 3.3823e-03 3.7288c-03 
4.2937e-02 4.2937c-02 1l5880e+00 1 .5880e+00 1 .5990e+00 
1.5990c+00 8.6552e-01 2.2900e-01 5.6212e-02 1.6773e-02 
1.6773c-02 1.6965e-02 6.0314e-02 6.03 14e-02 1.5990c+00 
1.5990e+00 1.5890e+00 7.0903c-01 1.1 152c-0I 4.3747e-02 
9.0062e-03 2.5991e-03 2.5991e-03 2.6214e-03 2.1023e-02 
2.1023e-02 6.2600c-01 1 .5880c+00 1.5980c+00 6.0060e-01 
1. 1429c-01 4.4277c-02 9.2444"-3 2. 1392"-3 2.1 392e-03
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2.1579e-03 1.8356e-02 1.9356e-02 5.8795e-O1 1.5SS0e+OO 
I.5880e+0O 2.597le-O1 4.7687e-02 1.9363c-02 4.1038c-03 
1 .0309c-03 1 .0309c-03 1 .0374e-03 9.5303c-03 9.5303e-03 
3.0474e-Ol1 L5880e+00 1.5980c+00 1.5980e+00 1.3679e400 
4.2220e-01 1.7796e-O1 9.6109e-02 9.6109e-02 9.9062e-02 
3.0572e-01 3.0572e-01 1 .5980e+00 1 .5890e+00 1.5980e+00 
1.O97Se+OO 1.7900e.OI 5.2649e-02 2.0479c-02 1.1504c-02 
1.1504e-02 1.1929e-02 4.5590e-02 4.5590c-02 7.026ge-OI 
1 .5S80e+00 1.5980e+00 1.17 12c+00 I .7892e-Ol 5.2624e-02 
2.0222c-02 1 .2029e-02 1.2029e-02 1 .2354c-02 4.8261c-02 
4.826le-02 7.4323e-01 1.5980e+00 1.59M~+00 4.6283e-01 
9.2036e-02 2.3525c-02 9.7609e-03 4.0469e-03 4.0469e-03 
4.1419e-03 l.8ISM-02 1.S180e-02 3.OSO5e-Ol 1.5SB0e+00 
1.5880e+OO 1.5990e+00 1.5980e+00 15880e+00 1.5980e+00 
1 .4073e+00 1 .4073c+00 1 .4452c+00 1 .4452e+00 I .5BS0e+OO 
I .5880e+OO 1 .5890e+00 I .5880e.'C I.5880e+OO 7.5695e-01 
7.5695e-01 2.9543c-OI I.0399e-Ol1I.0399e-O 1I.0656e-OI 
1.0656e.OI 3.5910e-01 1.59M~+00 1.5980e+00 1.5980e+00 
1.5880c+00 1.1149c+00 1.1149e+00 4.3249e-OI 1.6244e-01 
I.6244c-Ol 1.6680c-01 I.66S0e-O1 5493Oe-OI 1.5990e+00 
1 .5880c+00 1.5980e+00 1 .5980e+00 2.793ge-O1 2.7938c-OI 
1.1265e-OI 3.7097e-02 3.7097e-02 3.7S06c-02 3.7M06-02 
1.3673e-O 1 I58M~+00 1.5980c+00 1.5880e+00 I.5880e+OO 
1.588e+OO 1.5880e+OO I.5880c400 I.SS$OeOO0 1.5S80e+00 
1.SSBke*O 159M+00 IMM8+00 1.598k000 1.5980e+00 
1.5880e+00O 15880c+OO I.5880e+OO 1-5880c+*O 1.5880e.OO 
1.SBSOe+OO 1.5880c+00 1.58M800+ 1.5880e+00 1-5980e+00 
1.5980c+00 1i5990e+00 13980e+00 1.580eO00 1.5990e+00 
1-5SM80O.590OO 1.5980e +00 1.5880e+00 1SSeO .5990e+00 
I.5BS0e+OO 1.5890"MO 1-5880e+00 1.5880e+00 I.5880e+OO 
1.5980"MO 1.5S80e+00 1.5880e+00 1.1394e4'00 6.7161e-OI 
6.7161c-O1 6.917le-OI 6.9171e-OI 1-5656e+00 1-5980e+00 
*1.0OO0e+oo 

wwu3:n 2.4622e.O1 9.9597e-03 7.4392e-01 7.4392e-OI 1.0193e-Ol
2-5999e-02 9.6579e-03 
7.7837e-04 3.3590r--03 
7.4392e-01 2.8421e-O1 
1.21 19c-03 1.2386e-03 
4.671ge-O1 7.4392c-OI 
3.9413e-Ol 5.0412e-02 
1.065lc-O1 1.0651e-0I 
7.4392e-OI 7.4392e-OI 
3.1077c-02 3.1603e-02 
7.4392e-O1 7.4392e-Of 
1.4425e-02 4.3630e-03 
3.9964e-02 7A392e-OI 
1.5171e-OI 6.6566e-02 
3.I62lc-03 2.6527c-02 
7.4392e-OI 3.6778e-O1 
1 .9229c-03 1 .9229e-03

2.7290e-03 7.710te-04 
6.3425e-03 2.103fe-O1 
8.3287.e-0 7.1040c-02 
1.2 14e-03 7.2949e-03 
7.4392e-O1 7.4392e-O1 
9.6695e-03 8.6395e-03 
7.4392e-01 7A4392e.OI 
3.8527e-Of I.0286c-OI 
1.0566e-01 1.0566e-Ol 
7.4392e-O 1 .4784e.Ol 
4.3630c-03 4.4091c-03 
7.4392e-01 7.4392e-OI 
1.4620c-02 3.1299e-03 
2.6527c-02 7.4392e-Ol 
8.646ge-02 3.41 12c-02 
1 .9344c-03 1 .2542e-02

7.5365e-04 
7.4392c-0I 
9.636]c-03' 
7.2949c-03 
6.9575e-OI 
9.7032e-03 
7.4392e.O1 
3.1077c-02 
7.4392e-Ol 
6.5230e-02 
3.9864e-02 
7.4392e-OI 
3.1288e-03 
7.4392c-O1 
B.8659e-03 
1 .2542e-02
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3.5943c-02 3.6887e-02 6.5540e-02 
6.5593e-01 6.5593€-Cl 3.7687c-01 
4.6030e-02 3.2707c-02 3.2707c-02 
6.1201e-02 2.6451e-01 6.5593e-01 
1.0329.-Cl 5.3342e-02 3.2002e-02 
2.1S65c-02 3.9569e-02 3.9569c-02
6.5593e-Cl 
4.4861e-Cl 
6.5593e-01 
4.4258.-Cl 
i.3562.-Cl 
6.5593e-01 
1.4945c-01 
6.5593.-Cl 
1.3444-01
1.5446e-l1 
6.5593.-01 
6.5593e-01 
6.5593e-Cl 
6.5593e-Cl 
6.5593e-0I 
6.5593e-01 
6.5593e-Cl 
6.5593ec-01 
5.5474e-01 
- .COe+00O 

wwg 2431.0 
wwge:n 4.13-7 
rdum 0.8

6.5593e-01 
4A861e-0l 
6.5593e-01 
2.2366e-01 
2.5696e-01 
4.9646e-01 
1.5339.-Cl 
6.5593e-01

6.5593e-01 
4.5836e-01 
6.5593e-01 
1.3216e-01 
6.5593e-Cl 
4.9646e-01 
1.5339c-01 
6.5593e-01

7.8026e-02 7.8026e-02
6.5593e-01 
6.5593.-Cl 
6.5593e-01 
6.5593e-01 
6.5593e-Cl 
6.5593c-01 
6.5593.-C1 
6.5593e-Cl 
6.5593e-01 
5.6948e-01

6.5593e-0l 
6.5593.-0l 
6.5593e-01 
6.5593e-Cl 
6.5593.-Cl 
6.5593e-01 
6.5593e-01 
6.5593.-Cl 
6.5593e-Cl 
5.6948.-Cl

6.5540e-02 2.7761e-01 
I.4780e-01 7.6900e-02 
3.3596e-02 6.120le-02 
6.5593.-0l 2.5556c-01 
2.1341e-02 2.1341e-02 
!.7524e-01 6.5593e-Cl 
6.5593e-0l 65.593e-01 
4.5836e-01 6.5593c-Ol 
6.5593e-01 4.4258e-01 
1.3216e-01 1.3562e-01 
6.5593"01 6.5593e-01 
2.4892e-01 1.4945e-Cl 
2.9222.-01 6.5593e-Cl 
2.6836e-01 2.6836e.-l 
"7.9840e-02 7.9840e-02 
6.5593e-01 6.5593.-Cl 
6.5593c-0l 6.5593.-Cl 
6.5593e-Cl 6.5593.-01 
6.5593e-01 6.5593e-0l 
6.5593e-01 6.5593.-Cl 
6-5593e-01 6.5593e-01 
65-593e-01 6.5593e-01 
6.5593e-01 6.5593c-01 
6.5593e-01 5.5474e-"l 
6.5593c-01 6.5593.-01

35•19.050 
2.606-2 20

2.2.13 Installation Test Case 13 

The input file for this test problem is listed below. The input and output files are included on the 
electronic copy. No significant differences were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

probl3 - check of the volume calculator, rotational symmetry case 
I I -3.7 -6 4(4(3:-2):-5 -2):-7:4 9:-4 11:2 -3 12:-3 2 -13 15 

:-14 15 20:-16 -17(18:19) 
2 2.075#1-1 
3 01 

I so25 
2 pz-10 
3 kz-9.9 .625 1 
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4 cz3 
5 z-13 3 -16 4-20.4 6.3 
6 z -20.4 6.3 -6 10.7 75 3.1 
7 tzO0-10 112.2 1.6 
8 Iz00-101522.8 
9 tzO0-1017.8 1.3 
10 tzOO-3 122.72 
I1 z-410012 
12 z7101116 
13 z 7.5 3.112414.8 5 
14 z 14.85 16 IS.4 10 
15 z16018.4 10 
16 tz002195.64 
17 tz002225.64 
18 z 018224 
19 3 18224 
20 pzl 4 

21 sz-25 20 
22 pz-2 
23 z224 160 

imp:n 10 
ml 13027.40c 
m2 26000.40c I 
c inward uniform source flux, biased toward the center 
sdef sur I arm-I dirdl erg I wgt 1963.495406 
sbl -212 
fq fs 
fc4 the source bias causes the total bin to have zero variance.  
f4Mn 12t 
f2. 345678910111213141516171819t 
f24:n I 
fs24:n -21 -22 -23 
f22.-n 6 
fs22:n -21 -22 
void 
rps 10000 
print -98 
prdmp 2j -1 

2.2.14 Installation Test Case 14 

The input file for this test problem islisted below. The input and output files are included on the 
electronic copy. No significant differences were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.
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probl4 - test general source In repeated structures.  
I 1 -.5 -7 #2 #3 #4 #5 #6 imp:n=l 
2 0 I -2-3 4 5-6 imp:n=2 trcl=2 fill=l 
3 like 2 but trcl=3 
4 like 2 but trcl=4 
5 like 2 but trcl=S imp:n=l 
6 ike 2 but trcl=6 
7 0 7"imp:n=O 
8 0 8-9-1011 lmp:n=l trcl=(-.9.90)fili=2u=l 
9 like 8 but trcl=(.9.9 0) 
10 lie 8 but trcl=(.1 -.9 0) 
11 2-18#8#9 #10 imrp:n=l u=l 
12 2-1 -12 Imp:n=l trcl=(-.3 .30) u=2 
13 like 12 but trcl=(.3 .3 0) 
14 like 12 but trcl=(.3 -.3 0) 
15 like 12 but trcl=(-.3 -.3 0) 
16 1-.5 012#13#14#15 u=2imp:n=l

! 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12

px -2 
py2 
px 2 
py -2 
pz -2 
pz2 
sols 
px -.7 
py .7 
px .7 
py -.7 
cz .1

udef erg=dl cel=d2:d3:0 md-d5 ext=d6 axsO01 pos=d7 
Sill gpl sbl 

1 0 0 
3 .22 .05 
4 .08 .05 
5 .25 .1 
6 .18 .1 
7 .07 .2 
8 .1 .2 
9 .05 .1 
1i .05 .2 

si2 123456 
sp2 I1111 
si3 18910 
sp3 1 11 
si0 0.1 
sp5 -211 
si6 -22 
sp6 01
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67 1.3.3 0 .3 -.3 0 -.3.3 0 -. 3-3 0 
sp7 1111 
fcl:n 13j -.5 $ forced collision in lev.ne.0 geom crashes mcnp4.2 
ml 6012.40c 1 
m2 92235.40c I 
drxs 
tr2 -6 71.2 
tr3 761.1 
tr4 8-51.4 
tr5* -1-41 40 1309050409090900 
tr6 -9-21.3 
f4:n 12 13 14 15 $ union of all 15 cell 12s, 13s, etc.  

(12 13 14 15<(u=l)) $ same as previous line, i hope 
(12 13 14 15<u:2<u1l) $ each cylinder tallied separately 

sd4 1.89495553r $ Isttallyline- 15xvolumeof cell 12, 13, etc.  
1.8849555 3r $ 2nd tally fine - 15 x volume of cell 12, 13, etc.  
0.1256637 3r $ 3rd tally line - volume of cell 12, 13. etc.  

fq fe 
cut:n le20.1 
rps 10000 
f7nm (12<u=2<2) (12<2) $ each cell 12 in cell 2, plus union 

(13<u=2<3)(13(3) $ eachceli13 in cell 3,plus union 
(14<u=2<5) (14<5) $ each cell 14 in cell S, plus union 
(15<u=2'c6) (15<6) $ each cell 15 in cell 6, plus union 

sd7 2.26194666.7858398 $ massofcell 12.3xmassofcell 12 
2.26194666.7858398 $massofcell 13,3xmassofcell 13 
2.2619466 6.7858398 $ mass of cell 14,3 x mass of cell 14 

• 2.2619466 6.7858398 $ mass ofcell 15, 3 x mass of cell 15 
fq7 fe 
totnu 
print -98 
prdmp 2j -I 

2.2.1S Installation Test Case 15 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

probl5 - test filled lattice and skewed lattice.  
I i -.6-1 imp.n=l 
2 0 1 2-.4 fi6l=l (-6 -6.5 0) imp:n=l 
3 0 2-3-4 *fM11=2(-750306090 1203090) imp:n=2 
4 0 23-4 *fill=2(48015105907515 90) imp:n=2 
5 0 4 imp:n=0
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6 0 -5 6 -7 8 -9 10 fi0l=3 u=1 lat=! imp:n=1 
7 3 -2.7 -11 12-13 14-1516 u=2 lat=1 imp:n=1 
8 2 -.8 -17 u=3 impM=1 
9 0 17 u=3 imp:n=l 

I sy-53 
2 py 0 
3 px 0 
4 so 15 
5 px 1.5 
6 px -1.5 
7 pyl 
8 py-l 
9 pz 3 
10 pz-3 
it p 1-.501.3 
12 p 1 -.50-1.3 
13 py .5 
14 py -.5 
15 pz3 
16 pz -3 
17 sq 1200007-.200 

sdef pos0-50ergdl radd2 
sit 010 
spI 01 
si2 3 
sp2 -21 
f2:n 3 
sd2 I 
f4:n 89 
sd4 I I 
ml 4009.00c 1 
m2 6012A0c 1 
m3 13027A0c I 
drxs 
rips 2000 
print -98 
prdmp 2j -1 

2.2.16 Installation Test Case 16 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.
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probl6 - test general source in a lattice.  
1 0 1:-3:-4:5:6:-7 imp:n-
2 0 -234-5-67 imp:n-l fill=t (-2500) 
3 0 -1 24-5-67 imp:n=l fill--2 (0 -20 0) 
4 0 -1! 12-14 13 imp:n=! lat=l u=l fill=3 
5 0 -15 16-18 17 imp:n=2 laz=1 u=2 
c interrupt card 

fill--: & 
I 0.30.0444(500)44544 
6 1 -.9 21:-22:-23:24 Imp:n=l u-3 
7 1-.9 19 imp-n=! u=4 
8 2-18 -212223 -24 imp:n=1- u=3 
9 1 -.9 20(31:-32:-33:34) itmpn=I u=5 
II 2-18 -19 lmp:n=l u=4 
13 2-18 -20 imp:n=l u--
15 2-18 -3132 33-34 imp.n=! u=5 

I -3 px 50 
2pxO 
3 -1 px -50 
4 -5 py- 2 0 

5 -4 py 2 0 

6+ pz60 
7+ pz-60 
11 px 8.334 
12 px-8.334 
13 py -6.67 
14 py 6.67 
15 px 2.000001 
16 px -.0000001 
17 py -.0000001 
18 py l0.0000001 
19 c/z 105 3 
20 cz 105 3 
21 px4 
22 px-4 
23 py-3 
24 py3 
31 px20 
32 px 16 
33 py3 
34 py 6 

ml 6012.40c .4 8016.40c.2 2900).40c .2 
m2 92238.40c .98 92235.40c .02 

sder ergfcel cd Ield6 xfccldll yfceldi3 zfceldiS& 
radfceldl7 extfceldl9 posfeeld2l axsfceld23 

dsl sd2d3d4d5 
# sp2sp3 sp4 sp5 & 
-2 -2 -2 -2 &

-56 -

IAfWPAA A Nfle-gkt; 1PPrewt mm W"



';flkylfl2fA Rev 02

-57-

MCNU"4A 1U2Umiication KIepo.  

1.2 1.3 1.4 1.42 & 
si6 s d7 d8 d9 dtO 
sp6 .65.2.1.05 
si7 1-2:4:8 
sp7 I 
siA 13:5(000):11 3:5(0 00):11 3:5(01 0):11 3:5( 1 O):11 

3:5(020):MA 3:5(030):!! 3:5(1 30):l1 
sps I111111 
0i9 13:5(l 20):13 
Sp9 1 
sil0 13:5(1 20):15 
SplO I 
dsll d1200d25 
dst3 sd1400d26 
dsi5 sdl600dl6 
dsl7 s0disdisO 
dsl9 sOd20d200 
ds21 s0d22d220 
si22 11050 
sp22 I 
ds23 s0d24 d24 0 
AN24 1001 
sp24 I 
# sp12 i12 sil4 spl4 sil6 spl6 sil8 splg si20 sp2O si25 sp2 5 si2 6 sp26 

046-170-6000-21-60016030 
1-4 171 6013 1 60120161 
f2:n 2 
e2 .1120 
f6:n 2468 3579111315 
sd6 lilt 1111 11 1 
print 
fq6 fe 
cps 2000 
prdmp 2j -1 
elpt.n 0 4r .05 .06.05.06 3r 
cut-n 30 

2.2.17 Installation Test Case 17 

The input file for this test problem is listed below. The input and output files arc included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

probl7 - kcode in a rectangular finite lattice.  
c finite lattice fails in mcnp4.2
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30-87-109-12 11 kat-= imp:n=t & 
fi1l•-2:2 -2:2 -2:2 2 124r

4 0 -13:14:15 
5& 
2& 

.100691 13-14-15#6 
6 1& 

.0983726 16-17-18

u=2 imp:n=! 

u=-2 imp:n=l 

u=-2 imp:n=l

px -17.15 
px 17.15 
py -17.15 
py 17.15 
pz-16.5 
pz 16.5 
pz -9.5 
pz 9.5 
cz 10.15 
pz -8.839 
pz 8.839 
cz 9.489

kcode 200 15 10 
ml 1001.00c .057776 7014A0c .002131 016AOc .037403 & 
92238.40c .09846 & 
92235A0c .000062 

.n2 1001.00c .053702 6012A0c .033564 8016.40c .013425 
mtl & 
Iwtr grph.01 $ Iwtr. lwtr.01 combo fails in mcnp4.2 
mrt2& 
benz Iwtr.Olt 
print 
prdmp 2j -1

2.2.18 Installation Test Case 18 

The input file for this test problem is listed below. The input and output files are included on the 
electronic copy. No significant differences were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

probl 8 - kcode in a hexagonal prism lattice.  
c three hal• control rods and five whole control rods.  
30 0-905-19291 fill=! 
31 0-906-19291 fil=1(16.711300) 
37 0-907-19291 filIl= (-16.711300)
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34 0-913-1929 fif=l (011.91850) 
32 0-914-1929 fif=1 (10.3217 5.9592 0) 
33 0-915-1929 fifl=l (8.3557 14,4724 0) 
35 0-916-19 29 6i11=1 (-8.3557 14.4724 0) 
36 0-917-1929 fdi=l (-10.32175.95920) 
c universe 1: stnrture of control rod.  
38 11 -2.02 -880 u=1 $Scontrol rod core 
39 6 -8A 880 -881 u=-I $ control rod cladding 
40 12 -1.00 881-882 u=-I Scontroliodgap 
41 6-8.4 882 u=1 $ control rod sheath 
c the space between the control rods, filled with lattice.  
140 0 -17 129-19905906907913914915916917 fi0l=2 
c universe 2: lattice of fuel rods with water in between.  
42 12-1.00 -301302-303304-305306 u=2 iat=2 fill= 

-37:27 -1:33 0:0 & 
24r39r24r3 11r24r3 llr24r39r2 
24r39r23r3 12r23r3 12r23r39r2 Ir 
23r3 10r22r3 13r22r3 13r22r3 10r2 Ir 
2 3r357r2 2r & 
2 2r 3S8:2 2r 
2 2r3 16r22r3 l7r22r3 16r 23r 
22r3 15r23r3 16r23r3 15r24r 
2 Ir3 15r 24r 3 lr524r3 15r24r 
2 Ir3 15r23r3 16r2 3r3 1Sr25r 
2 1r3 15r 22r 3 17r 22r3 15r26r 
2 1r354r27r& 

c can code remember & thru comment? 
2355r27r 

2 3 25r 2 2r 3 25r 2 Sr 
23 24r 2 3r3 24r29r 
2323r24r323r2 I•0r 
23 15r22r 3 4r 2 3r 34r2 2r3 15r 2 Ir 
23 14r2 3r 34r2 2r 34r2 3r3 M4r2 12r 
23 13r24r3 1ir24r313r2 13r 
23 13r2 3r3 12r2 3r3 13r214r 
23 13r2 2r 3 13r2 2r3 13r2 ISr 
2346r2 16r 
2 3 45r2 17r 
2344r2 18r 
2 lr341r220r 
2 lr340r221r 
2 ir3 39r222r 
2 2r 3 36r 2 24r 
2 2r 3 35r 2 25r 
2 3r 3 32r 2 27r 
24r 3 29r 2 29r 
2 Sr 3 26r 2 31r 
2 6r 3 23r 2 33r 
2 8r 3 18r 2 36r 
2 1103 lr240r
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2 64r 
c universe 3: structure of fuel rod lattice elements.  
154 2-13.75 -58 u=3 M fuel element 
149 12 -1.00 58-268 u=3 Sgap 
144 7-19.66 268-478 u=3 $ liner 
159 6 -8.4 478 -698 v=3 $ cladding 
141 12 -1.0 698 u=3 S water between the fuel rods 
162 0 17:-29:19:-I $ outside world 

*1 py 0 $ x-z plane, reflective 
17 cz 29.135 
19 pz 31.75 s top or reactor 
29 pz-31.75 $bottomofreator 
58 "lz 3.4414 .8515 .3240 
268 cha 3.4414 .8515 .3345 
478 c/z 3.4414 .8515 .3475 
698 c/z 3.4414 .8515 A318 
880 cz 1.7251 
881 cz 1.8051 
882 cz 1.9051 
905 cz 2.1055 
906 c/z 16.711302.1055 
907 c€a -16.7113 02.1055 
913 c/a 011.91852.1055 
914 c/z 10.32175.9592 2.1055 
915 c/z 8.3557 14.4724 2.1055 
916 c/z -8.3557 14.4724 2.1055 
917 c/z -10.32175.9592 2.1055 
301 px 3.9330 
302 px 2.9498 
303 p 11.73205080760 5.8994 
304 p I 1.73205080760 3.9330 
305 p -11.73205080760 -.9834 
306 p -1 1.73205080760-2.9498 
inpn 1 18r 0 
m2 92235AOc -.70573 92238.A0c -. 3821 7014AOc -.05605 
m6 41093.40c -.99000 40000.40c -.01000 
m7 74000A0c -.74000 
ml 1 5010.03d -.6870 5011.40c -.0=40 6012A0c -.2290 
m12 1001.00c I 1002.55c I 8016.40c I 
mtl2 hwtr.01 iwtr.01 
kcode 200 1 5 6 
ksrc 3.2.2.23.2-3.2.2.23.243.243.243.1-432 
e .01 .1 1. 10.  
fq fe 
fc4 fuel rod flux in 5 y locations averaged over 5 x elements 
f4:n (154<(42[-10:-6 -1 0])) S average 5 x elements atj=-l 

(154<(42[-10:-6 3 0])) & $ average 5 x elements at j=3 
(154<(42[-40:-6 400])) $ average5 x elements at j=l0 & 

(154<(42[-10-.-6 21 O)) $ average 5 x elements at j=21
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(154<(42[-10:-6 290])) S average 5 x elements atj=29 
sd4 104.7089062 4r $5 times the volume of cell 154 
print -98 
prdmp 2j -I 
ptrac buffer-=20 file=asc write=all event=bnk 

2.2.19 Installation Test Case 19 

The input file for this test problem is listed below. The input and output files are included on the 
electronic copy. No differences whatsoever were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

prob 19 - multigroup boltzman-fokker-planck version of electron problem prob20.  
I 111-23-45-6 
2 0#1 

I pz0 
2 pz .00635 
3 px-lO 
4 px O 
5 py-1O 
6 pylO 

ml 74184.10m I 
sdef erg=l surt-t 
imp:n 1 0 
*fl m 1 2 

0l .1 .191 .282.373.464.555.645.736.827.918 1.1 
ful 5110 
ftl ptt 
fql eu 
f&I 50group-electrons 30group-photons 
f4:n I 
fm4 1. 1 703 
sd4 I 
mgopt f -80 
ups 2000 

ctme 40 
prdmp 2j-1 
print 10
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2.2.20 Installation Test Case 20 

The input file for this test problem is listed below. The input and output files are included on the 
electronic copy. No significant differences were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

prob20 - continuous energy electron version of problem prob 19.  
1 1-19.3 1-23-45-6 
2 0#1 

1 z02 
2 pz.00635 
3 px-10 
4 xlO0 
5 y- 10 3 

6 p0100 1100 0101 

ml 74184. 1 
sdeferg=I sur=l vec=O0 1 par=3 
imp:p,e 1 0 
mode p e 
*fh:p 1 2 
e0 .1 .191 .282.373.464.555.645.736.827.918 1.1 
*f I:e 1 2 
09 000 100 010 000 1 
fq cf 
f21:e 1 2 
•f28.p I 
e28 -.001 0 U.e-6 .1 .191.282.373 464.555.645.736.827.918 1.1 
e58 -.001 0 l.e-6.1.191.282.373.464.555.645.736.827.918 1.1 
f58:e I 
6.'p I 

031:e 1 2 
ft31 elc I 
f41:e 1 2 
ft41 elc2 
f5l:e 1 2 
f1 elc 3 
e8 1000 nt 
*•B..pe I 
nps 10000 

ctme 30 
prdmp 2j-I 
cut:p lj .1 
cut:e 1j .1 
print 110 70 
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2.2.21 Installation Test Case 21 

The input file for this test problem islisted below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

prob2l - electron-photon problem - generates surface source for prob22.  
C au cones 
1 0-502503 -12 
2 0.502503-23 
c cu cones 
3 1-8.92-502503-34 
4 1-8.92-502503-45 
5 1-8.92-502503 -56 
6 1 -8.92 -502 503 -6 7 
7 14.92-502503-7 8 
8 1-8.92-502503 49 
9 1 -8.92 -502 503 -9 10 
10 14.92 -502503 -10 11 
11 -8.92-502503-1112 
12 1-8.92-502 503 -12 13 
13 1-8.92-502503-1314 
c a! cones 
14 2 -2.7 -502 503 -14 15 
15 2-2.7-502 503-15 16 
16 2 -2.7 -502 503 -16 17 
17 2-2.7-502503-17 18 
18 2-2.7-502503-18 19 
19 2-2.7-502503 -19 20 
20 2-2.7-502503-2021 

.21 2 -2.7 -502 503 -2122 
22 2-2.7-502503 -2223 
23 2-2.7-502503-23 24 
c detector box cells 
101 0 -504 507 101 -301 201 -401 #(102 -302 202 -402) $side an 
102 0 -504 507 102-302 202 -402 #(103 -303 203 -403) $side au 
103 1 -8.92 -504 507 103 -303 203 -403 #(104 -304 204 -404) $side cu 
104 1 -8.92 -504 507 104 -304 204.404 #(105 -305 205 405) $side cu 
105 1-8.92 -504 507 105 -305 205 405 #(106 -306 206 406) Sside cu 
106 1 -8.92 -504 507 106 -306 206 -406 #(107 -307 207 -407) $side cu 

107 1 -8.92 -504 507 107 -307 207 -407 #(108 -308 208 -408) $side cu 
108 1 -8.92 -504 507 108 -308 208 -408 #(109 -309 209 -409) $side cu 
109 1 -8.92-504507 109 -309 209 -409 #(110 -310 210 -410) $side cu 
110 1 .8.92-504507 110-310210.410#(111 -311211411) $side cu 

111 1 -B.92 -504 507 111-311211-411 #(112 -312 212 412) $side cu 

112 14-.92-504507 112-312212.412#(113-313213 413) $sidecu 
113 1 -8.92 -504 507 113 -313 213 413 #(114 -314 214 414) Sside cu 
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114 2-2.7-504 50 14.314 214 414 #(115 -315 215 -415) $sidc al 

115 2.2-7-504507 114 3511C1361~ ~Sie.  
116 2-2.7-50507 115-315215.4156#(16-316216.416) $side al 

116 2 .2.7 -504 507"116 -316 216 -416 #(117 -317 217-41-7) $side al 
117 2 -2.7 -504 507"117 "-317 21-7-417/#(!118 -318 219 -419) $side al 

118 2 -2.7 -504 507 118 .318 218 -418 #(119 -319 219.419) $side al 

119 2 .2.7 -504 507 119.319219-419#(120-320220-420) $side a 

120 2 -2.7.504 507-120 -320 220.420 #(121 -321 221 -421) $side al 

121 2-2.7 -504 507 121 -321 221 -421 #(122 -322 222 -422) $side al 

122 2-2.7 -504 507-122 -322 222 -422 #(123 -323 223 -423) $side al 

123 2 -2.7 .504 507"123--323 223 -423 #(124 -324 224 -424) $side al 

c rest of detector 
500 5 -1.6374 -502 503 -24 : -503 504 -513 She inside cone 

501 4-1.85-504505 124-324224-424 $be window into xc active 

502 6 -5.370-3 -505 506 126 -326 226 -426 $xe active 

503 6 -5.370-3 -506 507 125 -325 225 -425: $xc anti-c 

-505506125-325225 -425 #(126 -326 226 -426) Sedge anti-c 

504 6.5.370-3 -505 507 124 -324 224.424 #(125 -325 225 -425) Sedge xe 

505 7 -4.5 -503 504 513 101-301201-401 $ti 

506 2-2.7-507 508 101-301 201-401 $bottom a! I0.02cm 

507 2-2.7 -508 509 101 -301201 -401 $boUo= &I 2, .02cm 

508 2 -2.7 -509 510 101 -301 201 -401 $bottom al 3, .02cm 

509 2-2.7-510511 101-301201-401 Sbottom al&, .067cm 

510 0 -511512 101 -301201 -401 SbottomVoid, .067cm 

599 4 -1.85 -501 502 -1 Sbe end cap 

c outside world 
998 0 (501: -501 503 1: -503 512 #(101 -301 201-401): -512) -999 $outside 

999 0999 

c cones 
I zO 21.20637 15.78337 $au-other, t=.O2"iotal 

2 z0212=2 0 1 15.77901 $au-oder .t=.002"total 

3 z021.197 65 15.77465 Scu, t=.O13" total 

4 z021.19250 15.7695 $cu, --.013. total 

5 z021.18735 15.76435 $cu,t=.0l3"Ioud 
6 z021.18 220 15.7592 $cu, t=.03"total 
7 z021.1770515.75405 $cu,t3=.0l3"tot 
8 z021.1719015.7489 Scu,t--.O3"totl 
9 z021.16675 15.74375 $cu,t=.0l3"totl 
10 z021.16160 15.7386 $cu,-.OI3"total 

11 z021.1564 5 15.73345 $cu, t=.013 " total 

12 z021.15130 15.7283 $cu, t=.013" total 

13 z021.14615 15.72315 $cu,t--.013"total 
14 z021.1410015.7180 Sal, t=.050"total 

15 z021.11920 15.6962 Sal. t=.50"total 

16 z 0 21.09740 15.6744 $al, t-.050" total 

17 z 0 21.07560 1S .6526 Sal, t=.050" total 

18 z021.0538015.6308 Sal, t-.050"total 

19 z021.0320015.6090 $al, t=.050"total
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20 z 0 21.01020 15.5872 $al, t=.0500 total 
21 z 0 20.98840 15 .5654 $al, t=.050" total 
22 z 0 20.96660 15 .5436 Wal, t=.050" total 
23 z020.94480 15.5218 $al. t=.050"tota! 
24 z 020.9230015.5 $al, t=.050" total 
c detector box planes 
101 px -21.08808 
102 px-21.08554 
103 px -21.083 
104 px -21.080 
105 px -21.077 
106 px -21.074 
107 px -21.071 
108 px -21.068 
109 px -21.065 
110 px -21.062 
I11 px -21.059 
112 px -21.056 
113 px-21.053 
114 px -21.050 
115 px -21.0373 
116 px -21.0246 
117 px -21.0119 
118 px -20.9992 
119 px -20.9865 
120 px -20.9738 
121 px -20.9611 
122 px -20.9484 
123 px -20.9357 
124 px -20.9230 
125 px-16.89 
126 px-16.  
c 
201 py -2 1.08808 
202 py.21.0854 
203 py -21.083 
204 py- 2 1.080 
205 py-21.077 
206 py -21.074 
207 py -21.071 
208 py -21.068 
209 py -2 1.06 5 

210 py -2 1.06 2 

211 py -21.059 
212 py -2 1.056 
213 py -21.053 
214 py -2 1.050 
215 py-21.0373 
216 py -21.0246 
217 py- 2 l.O119
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K. 218 py-20.9992 

219 py-20.9 865 
220 py -20.9738 
221 py -20.9611 
222 py -20.9484 
223 py -20.9357 
224 py .20.9230 
225 py -16. 89 

226 py- 16.  
c 
301 px +21.08808 
302 px +21.08554 
303 px +21.083 
304 px +21.00 
305 px +21.077 

306 px +21. 074 

307 px +21.071 
308 px +21.0 68 

309 px +21.0 65 

310 px+2 1.062 

311 px +21.059 
312 px +21.056 
313 px +21.053 
314 px +21.050 
315 px +21.0 373 

316 px +21.0 246 

317 px +21. 0 119 
"318 px +20.9992 

319 px +20.986S 
320 px +20.9738 

321 px +20.9611 
322 px +20.9484 
323 px .20.9357 
324 px +20.9230 
325 px +16. 89 

326 px +16.  
c 
401 py +21.08808 
402 py +21.0 8554 

403 py +21.083 

404 py +21.ASO 
405 py +2 1.077 

406 py +2 1.074 

407 py +21.071 

408 py +2 1.069 

409 py+-21.0 65 

410 py +2 1.062 

411 py +21.0 5 9 

412 py +21. 0 56 

413 py +2 1.053 
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414 py +21.050 
415 py +21.0373 
416 py +21.0246 
417 py +21.0119 
418 py +20.9992 
419 py +20.98M5 
420 py +20.9738 
421 py +20.9611 
422 py +20.9484 
423 py +20.9357 
424 py +20.9230 
425 py +16.89 
426 py +16.  
c cone planes 
501 pz 15.00508 
502 pz 15.  
503 pz 0 
504 pz-.127 
505 pz-.13462 
506 pz-1.135 
507 pz -2.135 
508 pz -2.155 
509 pz -2.175 
510 pz -2.195 
511 pz -2.262 
512 pz -2.3 
513 cz 20.923 $ti cyl 
c outside surf 
999 sz 15.35 $sphere atbe window 

ml 29000 1. Scu 
m2 130001. Sal 
m3 79000 1. Sau 
m4 40001. $be 
rn5 20001. She 
m6 54000 1. $xe, rhdo5.370-3 g/cc 
m7 22000 1. Sti 
c 
mode p $no expl. e-, ttb 

cut:e Ij .001 
elpt:e .001 59r $ecut by cell 
phys•p 10 
cut:p l.e+10 .001 -S-.25 
rips 10000 

prdmp 2j -1 
ctme 60.  
print -50 -60 -70 -85 -98 
dd .5500 
c 
fOl:p 24 (124 224 324 424)
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fqO eu 
ftl scx I 
col .002.003.004.005.006.007.008.009.01 

.015.020878.03.04.05.06.07.08.09.1 

.2.51 
fnI-p 24 (124 224 324 424) 
elI .002.0208781 

sdeferg=dl sur-999 nnm=-I wgt=i dir=d2 $inward cosine 
sb2 -21 4000 Sbias to match h 
scl moss cosmic photon source for detector design 
sil h .002.003.004.005.006.007.008.009.01 

.015.020878.03.04.05.06.07 .08.09 .1 
.2.51 

spi d 0 2.41 1.49 1.04.785.621 -507 426.364 Scof 11/2 
1.265.893.719.363.197.122.0815.0579.0429.0329 $corr 11/2 
.129.0579.01405 Scott 112 

sbl 01 20r 
C 
c surface source write 
ssw -24 124224 -324 -424 $inner wall of shield 
c to change starting imp, change in 3 places 
imp:p.c I Ir Scone au 

1.m 1.5m 1.5m i.lm 1.lm l.Im I.Im 1.lm l.lm I.Im l.lm $conecu 

l.lm L.Im l.lm L.Im L .Im l.lm .lm L .Im L.lM L.ILM $coneal 
Ir Sbox au 
1.Sin 1,Sm 1.Smnllm lhin I.lm 1.lm 1.ira 1.Im 1.Im l.lwn $boxcu 

I.lm L.Im L.Im Ini 1.lm L.Im L Im L.IM I.LIm L.Im $box &l 
0000018.80 $500-506 
.5.25.10 $2nd-4thal, voidbelow 
0 Sbe end cap 
1 0 $outside 

2.2.22 Installation Test Case 22 

The input file for this test problem is listed below. The input and output files are included on the 

electronic copy. No significant differences were observed between the sample test run and the 

output provided with the MCNP4A code package. This installation test problem was therefore 

successfully completed.  

prob22 - electron-photon surface source read from prob 21 
c au cones 
1 0-502503-12 
2 0-502 503 -2 3 
c Cu cones 
3 1 -8.92-502 503 -34 
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4 1 -8.92 -502503.-45 
5 i -8.92-502503-56 
6 1 -8.92-502503 -67 
7 1 -8.92-502503 -7 8 
s 1 .8.92 -502 503 -4 9 
9 1 -8.92-502503 -9 10 
10 1 -8.92 -502 503-1011 
11 1-8.92-502503-1112 
12 1 -8.92-502503-12 13 
13 1 -4.92-502 503-13 14 
c at cones 
14 2 -2.7 -502503-14 15 
15 2-2.7 -502503 -15 16 
16 2-2.7-502503 -16 17 
17 2-2.7 -502503-17 18 
18 2-2.7 -502503 -18 19 
19 2-2.7-502503 -1920 
20 2-2.7-502503 -2021 
21 2 -2.7-502503-2122 
22 2-2.7 -502.503-2223 
23 2-2.7-502503 -2324 
c detector box cells 
101 0-504 507 101 -301 201.401 #(102 -302 202 -402) $side an 
102 0 -504 507 102 -302 202 -402 #(103 -303 203 -403) Sside au 
103 1 -8.92 -504 507 103 -303 203 -403 #(104 -304 204 -404) $side Cu 

104 1 -8.92-504 507 104 -304 204 404 #(105 -305 205 -405) Sside cu 

105 1 -8.92 -504 50 105 -305 205 405 #(106 -306 206 -406) Sside cu 

106 1-8.92 -504 507 106.306 206 406 #(107 207 407) $side cu 

107 14.92 -504 507 107 -307 207 -407 #(108 -308 208 -408) $side cu 

108 1 -8.92 -504 507 108 -308 208 -408 #(109 -309 209-409) $side cu 

109 1-8.92--504507 1.09 -309 209 -409 #(110-310210-410) Sside cc 

110 1 -8.92-504507 110-310210-410#(111 -311 211 -411) Sside cu 

111 1 -8.92-504507 111 -311211411 #(112-312212-412) $side cu 

112 1 -8.92-504 507 112 -312 212 412 #(113 -313 213 413) $side u 

113 1 -4.92-504 507 113 -313 213 -413 #(114 -314 214.414) $side cu 

114 2-2.7-504507 114-314214-414#(115-315 215 -415) $sideal 

115 2 -2.7 -504 507 115 -315 215 415 #(116 -316 216 416) $side al 

116 2 -2.7 -504 507"116 -316 216 -416 #(117 -317 217 -417) $side al 

117 2-2.7-504507 117"-317217-417#(i18-318218"418) $sideal 

118 2-2.7 -504 507 118 -318 218 418 #(119 -319 219 -419) $side al 

119 2 -2.7/-504 507 119 -319 219 -419 #(120 -320 220 -420) $side al 

120 2 -2.7"-504 507 120 -320 220-420 #(121 -321221-421) $side al 

121 2-2.7-5D4507-121-321221-421 #(122-322222-422) Sside al 

122 2 -2.7--504 507 122 .322 222 -422 #(123 -323 223 -423) $side a] 

123 2 -2.7 -504 507 123 -323 223 -423 #(124 -324 224 -424) $side al 

c rest of detector 
500 5 -1.637-4 -502 503 -24: -503 504 -513 She inside cone 
501 4 -1.85 -504 505 124 -324 224 -424 $be window into xe active 

502 6 -5.370-3 -505 506 126 -326 226 -426 $xe active 

503 6-5.370-3-506 507 125 -325 225 -425: $xe anti-c
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-505 506 125 -325 225 -425 #(126 -326 226 -426) Sedge anti-c 
504 6 -5.370-3 -505 507 124 -324 224 -424 #(125 -325 225 -425) Sedge xc 

505 7 -4.5 -503 504 513 101 -301201-401 S6 
506 2-2.7 -507 508 101 -301 201-401 $bottom al I, .02cm 
507 2 -2.7 -508 509 101 -301 201 -401 $bottom a& 2, .02cm 
508 2 -2.7 -509 510 101 -301 201 -401 $bottom M13, .02cm 
509 2-2.7-510511 101 -301 201 -401 $bottomal 1, .067cm 
510 0 -511 512 101 -301 201 -401 $bouom void,.067cm 
599 4-1.85-501502-1 $beendcap 
c outside world 
998 0(501: -501 503 1 :-503 512#(101 -301 201 -401) -512) -999 $outside 
999 0999 

c cones 
1 z021.20637 15.78337 $au-other, t=.002"total 
2 z021.20201 15.77901 $au-other, t=.002"total 
3 z021.19765 15.77465 $cu, t=.013"total 
4 z021.1925015.7695 Su,t=-.013"total 
5 z021.1873515.76435 $cu, t=.OI3"total 
6 z021.1822015.7592 $cu, t=.OI3"total 
7 z021.1770515.75405 $cut=.013"total 
8 z021.17190 15.7489 $cu,t=.0l3 total 
9 z021.16675 15.74375 $cu, t=.013" total 
10 z021.1616015.7386 $cut-=.0130totaW 
11 z021.15645 15.73345 $cu, t=.013"total 
12 z 0 21.15130 15.7283 Scu, t=.Oi3" total 
13 z021.14615 15.72315 $cu,t=.013"total 
14 z 0 21.14100 15 .7180 Sal, t7.050" total 
15 z021.11920 15.6962 Sal, t=.050"total 
16 z021.09740 15.6744 Sal, t=.050"total 
17 z 0 21.07560 15.6526 $al. t=.050" total 
18 z021.05380 15.6308 $al, t=.050"total 
19 z021.0320015.6090 $al, t=.050" total 
20 z021.0102015.5872 Sal, t=.O0total 
21 z020.98840 15.5654 $al. t=.050" iotal 
22 z 0 20.96660 15S5436 Sal, t=.050" toad 
23 z020.94480 1i5.5218 $al, t=.O50total 
24 z020.92300 15-. Sal, t=.050"total 
c detector box planes 
101 px-21.0 88 08 
102 px -21.0 8554 
103 px -21.083 

104 px -21.080 
105 px -21.077 

106 px -21.074 

107 px -21.071 
108 px -21.068 

109 px-21.065 
110 px -2 1.062 

IIl px -21.059
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112 px -21.056 
113 px -21.053 
114 px -21.050 
115 px -21.0373 
116 px-21.0246 
117 px-21.0119 
118 px -20.9992 
119 px -20.9865 
120 px -20.9738 
121 px -20.9611 
122 px -20.9484 
123 px -20.9357 
124 px-20.9230 
125 px-16.89 
126 px-16.  
c 
201 py -21.08808 
202 py -21.08554 

203 py -21.083 
204 py-21.080 
205 py-21.077 
206 py -21.074 

207 py -21.071 
208 py -21.068 
209 py- 2 1.065 

210 py- 2 1.06 2 

211 py-21.059 
212 py-21.05 6 

213 py -21.053 
214 py -21.050 
215 py -21.0373 
216 py -21.0246 
217 py-21.0119 
218 py -20.9 992 

219 py -20.9865 
220 py -20.9738 
221 py -20.96 11 
222 py- 2 0.9 4 84 

223 py -20.9357 
224 py -20.9230 
225 py -16.89 
226 py-16.  
C 

301 px +21.08808 
302 px +21.08554 
303 px +21,k83 
304 px +21.080 
305 px +21.077 
306 px +21.074 
307 px +21.071 
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308 px +21.0 6 8 

309 px +21.0 65 

310 px +21.0 6 2 

311 px +21. 0 59 

312 px +21.056 

313 px +21.053 
314 px +21.050 
315 px +21.037 3 

316 px +21.0 2 4 6 

317 px +21. 0 119 
313 px +20.99 92 

319 px +20.98 65 

320 px +20.9738 
321 px +20.9611 
322 px +20.9484 
323 px +20.9357 
324 px +20.92 30 
325 px +i16.89 

326 px +16.  
C 

401 py +21.08808 
402 py +21. 0 8 55 4 

403 py +21. 0 83 
404 py +2 1.080 
405 py +21.M77 

406 py +21.0 7 4 

407 py +21.071 
408 py +21.0 6 8 

409 py +21.0 65 

410 py+21.0 6 2 

411 py +2 1.05 9 

412 py +21.0 5 6 

413 py +21. 0 53 

414 py +21.050 
415 py +21.0 3 73 

416 py +2 1 .024 6 

417 py +2 1.0119 

418 py +2 0 .9 992 

419 py +20. 9 865 

420 py +20. 97 38 

421 py +20. 9 6 11 
422 py +20.9484 
423 py +20.9357 
424 py +2 0 .9 2 3 0 

425 py +16.8 9 

426 py 4:1 6 .  
c cone planes 
501 pz 15.00508 
502 pz 15.  
503 pz 0 
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504 pz-.127 
505 pz -.13462 
506 pz-1.135 
507 pz-2.135 
508 pz -2.155 
509 pz -2.175 
510 pz -2.195 
511 pz -2.262 
512 pz-2.3 
513 cz20.923 SUicyl 
c outside surf 
999 szI5.35 $sphere at be window 

ml 29000 1. Scu 
m2 130001. Sal 
m3 790001. Sau 
u4 40001. Sbe 
M5 20001. She 
m6 54000 1. Sxe, rho=5.370-3 gkcc 
m7 22000 1. $ti 

mode p $no expl. e-, ttb 
phys:e 5j 1.2 1.1 .8.9 
cut:e lj .001 
elpt:e .001 59r $ecut by cell 
phys:p 10 
cut'p 1.ee+l .001 -.5-.25 
nps 10000 

prdmp 2j -1 
ctme 60.  
print -99 
dbcn 12j 4297 
dd .5500 
c 
f08:p 502 
c ftOl scx 121 
cOS .002.003.004.O05.006.007.008.009.01 

.015.020878.03.04.05.06.07.08.09.1 

.2.51 
fl8:p 502 
e08 .002.020878 1 
C 
c surface source write 
ssr wgt=I 
c to change starting imp, change in 3 places 
imp.'p.e I lr. Scone au 

1111111tll11 $conecu 
I111111111 Sconeal 
I Ir $box an 
II111111111 $boxcu
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1111111111 $box al 
1111111 $50-506 

1 10 $2nd-4th al. void below 
I $be end cap 
10 $outside 

2.2.23 Installation Test Case 23 

The input file for this test problem islisted below. The input and output files are included on the 
electronic copy. No differences whatsoever were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

prob23 - forward S0 group electron-photon detector chip problem 
c region I aluminum 

10 1 -2.7 1 -10 31 -40 71 .72 
111 -2.7 1 -10 31 -32 72-82 
12 1 -2.7 1 -10 39-40 72-82 
13 1 -2.7 1 -2 32-39 72-82 
14 1 -2.79 -10 32-39 72-82 
15 1 -2.7 1 -10 31 -40 82 -43 

c regions 13 and 14 aluminum and oxygen 
1304-3.7 2 -9 32-33 72 -75 
131 4-3.72 -9 38-39 72-75 
1324 -3.72 -3 33 -38 72-75 
1334-3.78 -9 33 -38 72-75 

c region 8 void 
800 3-8 33-38 72-73 
810 3-8 33-34 73-74 
820 3-8 37-38 73.74 

.830 3 -4 34-37 73-74 
840 7-8 34-37 73-74 

c region 7 tungsten 
702-19.34-7 34 -37 73 -74 
71 2-19.33 -8 33 -38 74 -75 

c region 12 aluminum and oxygen 
120 4 -3.7 2 -9 32 -39 75 -76 

c region I i aluminum and oxygen 
1104-3.7 2 -9 32 -35 76-78 
111 4 -3.7 2 -9 36 -39 76 -78 
1124 -3.72 -5 35-36 76 -78 
113 4 -3.7 6 -9 35 -36 76 -78 

c region 6silicon 
60 3 -2.33 5 -6 35 -36 76 -77 

c region 5 void 
500 5 -6 35-36 77-78 
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c region 10 aluminum and oxygen 
1004-3.72 -9 32-34 78-80 
101 4 -3.7 2 -9 37 -39 78 -80 
1024-3.7 2 -4 34 -37 78 -80 
1034-3.77 -9 34 -37 78 -80 

c region 4 void 
400 4-7 34-37 78-79 

c region 3 aluminum 
30 1 -2.7 4 -7 34 -37 79 -80 

c region 9 void 
900 2 -9 32-33 80-81 
91 0 2 -9 38-39 80-81 
920 2 -3 33 -38 80-81 
930 8-9 33-38 80-81 
940 2 -9 32 -34 81-82 
950 2 -9 37 -39 81 -82 
960 2 -4 34-37 81 42 
970 7-9 34-37 814-2 

c region 2 tungsten 
202-19.3 3 -8 33 -38 80-81 
21 2-19.34 -7 34-37 81 -42 

c region 15 outer void 
1500 1 -10 -31 71 -43 
151 0 1 -10 40 71 -83 
1520 -1 71 -83 
153 0 10 71 -83 
1540 -71 
155 0 83 

I px -1.31 
2 px -1.21 
3 px -.794 
4 px -.603 
5 px -.476 
6 px .476 
7 px .603 
8 px .794 
9 px 1.21 
10 px 1.31 
31 py -1.31 
32 py .1.21 
33 py -.794 
34 py -.603 
35 py -.476 
36 py A76 
37 py .603 
38 py .794 
39 py 1.21 
40 py 1.31 
71 pz -.102

-.75-

XAMMA A f6, IM ; ID • •I/'V'II'• +')/"M"•"2 "ID.,., 4"L'q



�aPY�TFIA A � �.vuwt 
1V1L.I�F9J1 � -

Iqn(M200 ey 02

-76-

72 pz 0.' 
73 pz .0381 
74 pz .102 
75 pz .152 
76 pz .229 
77 pz .244 
78 pz .305 
79 pz .335 
80 pz .343 
81 pz .394 
82 pz .457.  
83 pz .559 

impyp I1 39r 0 5r 
irnp:e .0625.125 3r 1..0625 3r1. 4r.125. 25 -5 4. 3r 16 

1 4 3r 1 8 1 7r 4 20 Sr 
ml! 13027 1.  
m2 74184 1.  
m3 14000 1.  
vn4 13027-.5295 8016-.4705 

c ate sourfce surface area is 6.86440 
mode p c 
bbrernSI~i3l~iII~l. 3 I 
sdef x=dl y=d2 z=.559 vcc= 0 01. dir=d3 erg~d5 wgt'6.86440 

par=3 sur=-83 
sit -1.31 -.603 .603 1.31 
spi 0.27.46.27 
sl2 -1.31 -.603 .603 1.31 
sp2 0 .27.46.27 

j13 B10 
sp3 -21 1 
siS 0--OM-~01l0.21061e+00 037121e+00S0.3192e+00O.69242e+O 

0.95303c+00 0.1O136c+OI 0.1 1742e401 0.13348"+01 0.14955C+01 
0.16561c+01 0.18167e+01 0.1g773e+01 0.21379e+01 0.22985e*01 
0.24591e+01 0.26197c4l01 .7803e+01 O.29409e+01 0.31015e401 
0.32621e+Ol 0.34227e+01 0.35833e+01 0.37439e+01 0.3904Sc+01 
0.40651e4'01 0.2258e40I 0.43864e401 0.4S470e+01 0.47076e+01 
0.48682e+01 05028e+01 0.51894e+01 0.53500e+0t 0.55106e+01 
0.56712e401 0.58318e401 D.59924e+01 0.61530e401 0.63136e+01 
0.64742e401 0.66348e+01 0.67955e.01 0.69561e+01 0.71 167e+01 
0.72773e+01 0.74379e+01 0.759M5+01 0.77591e+01 0.79 197e+01 
0.80803e+01 

sp5 0.OOOO0e400 0.1095 le+00 0.99484e-01 0.9011 Se-0 0.8 1402e-01 
0.73321e-01 0.65955e-01 0.5898le-01 0.52676e-01 0.4691 le-Ol 

0.41659e-01 0.36890c-Ol 0.32574e-01 0.28682e-01 0.25183e-01 
0.22049e-01 0.19250e-01 0.16758e-01 0.1454ge-01 0.12594c-01 
0. 10971e-0 I 0.93572e-02 0.80315c-02 0.69740e-02 0.59667c-02 
0.49928e-02 0A4237le-02 0.35956e-02 0.30256e.02 0.25459c-02 
0.2136le-02 0.17973c-02 0.1491 le-02 0.12406c-02 0.10292e-02 
0.851 36c-03 0.70229c-03 0-57767"-3 0.47383e-03 0.38755e-03
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0.31608&-03 0.25706e-03 0.20847e-03 0.16859e-03 0.13595e-03 
0.10932e-03 0.87652e-04 0.70083c-04 0.55877e-04 0.44424e-04 
0.3521 ge-04 

6b5 0 1 28r 2 20r 
*'l 8:p,e 60 
sdS18 .031939 
f4I4:p 60 
f424:e 60 
sd414 .031939 
sd424 .031939 
6:p 60 

ft6 scx5 
fq6 vt 
018:e 60 
phys:e 8.080301 00 11 .6 3 1.3 IA 
phys:p 0 0 1 
cut:p 1j .05 
cut:e Ij .05 
nps 2000 

prdmp 2j -I 
elpe:e .05 15r 1.3r.05 17r 1. 1.05r 
fcl:p 0 21r 1 0 22r 
print -140 -85 -98 
4fl8:e 60 
ptrac file=a=c write=all event--scbnksur,colter filter=l18erg 

type=e surface=5,6 taIly=-8 value=l 

2.2.24 Installation Test Case 24 

The input file for this test problem islisted below. The input and output files are included on the 
electronic copy. No differences whatsoever were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

prob 24 - reflecting lattice. 15xl5 at 3.75 wlo u-235 enrichment.  
I i -10.182-1 u=2 
2 2 -.001 i-2 u=2 
3 3 -6.55 2-3 u=2 
4 4-1.0 3 u=2 
5 4-1.0-14:15u=3 
6 3-6.55 14 -15 u=3 
7 4-1.0-4+5-6+7 u=I lat=I fi1l=-8:8 -8:8 0:0 

I 17r2 14r 112 14r 11223 22322r322 
322 1126r326rI 123r3 
24r323r 1122328r322 
1 1214r 1122r322r322r 
322ri 1214rl 122328r3
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"22 11 23r324r323r I I 
26r326r 11 223223 
22r3223 2 2 1 1214r I 1214r I 17r 

8 0-4 -10 -12u--4fill=l 
9 5 -7.9 8:lO u=4 
10 4-1.0-8 -10 ÷12u"4 
11 4-1.0-16+9 u:5 lat=l fill=0:60:00:.04 3r5 2r 

12 0 +28 +29 -19 -17 +13 -18 fill--5 
13 0 +28 -19 +17 -31 +13 -18 fill-5 (411.5 23 O) 
14 0 +28 -19 +31 -32 +13 -18 fill--4 (-23 46 O) 
15 0 +28 -19 +32 -33 .13 -18 fill-- (-69 69 0) 
16 4 -1.0+28-19+33+13-18 
17 4 -1.0+28 +29 -19 -24+18 
18 6 -7.9 (+28 +29 +19 -20 +23 -25):(+28 +29 -19 +23 -13) 

:(+28 +29 -19 +24 -25) 
19 7 -7.088254305 (+28 .29 +20 -21 +22 -25):(+28 +29 -20 +22 -23) 

20 0 -28:-29:+21:-22-+25 

1 cz .464693 
2 cz .483743 
3 cz .535940 
4 px .71501 
5 px -.7150 1 

6 py .71501 
7 py-.7150l 
8 px 11.0 
9 px -11 .  
10 py 11.0 
12 pz 400.903 
13 pz 34.0 
14 cz .652018 
15 cz .690118 
16 px 12.0 
17 py 12.0 
18 pz 439.0 
19 cz 82.25 
20 cz 83.25 
21 cz 116.35 
22 pz 0.0 
23 pz 33.0 
24 pz 447.9 
25 pz 485.9 
*28 px 0.0 
*29 py 0.0 
31 py 35.0 
32 py 58.0 
33 py 81.0 

imp:n I I rO 
kcode 250.7 2 4 4500 0

-78-

Inuand Lmiujmcauon-zsm•I.JL.•N 

Y4A IJll•lllIICa•roD isct.,ui t



ksrc 1.5 1.5 217.4515 
ml 92235.40c 1.3196420 92238A0c 2.15905c22 
m2 8016.40c 1.00000000 
m3 40000.40c 1.  
m4 1001.00c.666666667 8016AOc.333333333 
m5 26000.40c-.68874500 5010.-.00178200 5011.40c-.00721800 
m6 26000.40c -.69500000 
m7 26000.40c.830266962 6012.40c.133437328 14000.40c.002370386 
mt4 Iwtr.0I t 
drxs 
prdmp 2j -1 
f6:n 8 12 13 14 15 $ heating in mat=0 cells kills mcnp4.2 
sd6 I 4r 

2.2.25 Installation Test Case 25 

The input file for this test problem is listed below. The input and output files are included on the 
electronic copy. No significant differences were observed between the sample test run and the 
output provided with the MCNP4A code package. This installation test problem was therefore 
successfully completed.  

prob25 - fission surface source from prob9 
1 1 -14.1 -I 2 3(-4:-16)5 -6(12:13:-14X10:-9:-lI1:-7:6)15 
2 2-7.58 -109 117-6-1.2-1214-6-133 
3 3-.01 -17(1:-2:-5:6:-3:-!5:16 4) 
4 017 

I pz 10 
2 pz-10 
3 py -10 
4 py 10 
5 px -10 
6 px 10 
7 px-1 
9 py-2 
10 pyO 
I1 pz5 
12 pz-8 
13 py-3 
14 px 2 
15 ky-1.3-1 
16 ky 13 I-1 
17 so20" 

imp:n I I 0 
ssr
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- nonu 
ml 92235.40c I $ test of getting 92235_51c instead 
m2 29000.40c -. $ test getting 29000.51c instead 
m3 8016AOc 1 7014.40c i 
print -98 
prdmp 2j -1 
volj lj 
fq0 ef 
f4:n 12 3 
co .162524 .266043 .358425 .445672 .530293 .613680 

.696783 .780264 .864702 .950540 1.038286 1.128326 1.221111 
1.317206 IA170701.521302 1.630646 1.745929 1.868073 1.998282 

2.138046 2.289259 2A54356 2.636707 2.840830 3.073518 3.344965 

3.672134 4.086420 4656234 5.588725 9.000000 

2.2.26 Results of Installation Test Cases 

Satisfactory agreement between the results of the sample problems executed on the QUICHE 

HP9000/C I60 workstation and those included with the installation package sent by the developer 

verify the correct installation of the MCNP4A code package and confirm that the criticality safety 

and shielding capabilities are functioning correctly. Any differences in output files that were noted 

consisted of a unit change in the 5th or 6th significant digit of particular values. In all cases, these 

minor differences occurred in intermediate calculational steps and were determined to be the result 

of differences in numerical processing (round-off) inherent in the CPU architecture of the HP 

9000/C160 workstation. These differences were determined to be insignificant.  

Installation test cases 1-25 were run on the QUICHE HP 90001C160 workstation and on the 

PORTNOY HP 90001700 workstation NFS mount to QUICHE. This approach assured correct 

performance of the code for both operating systems and both types of CPUs.  

The results of the installation test cases for the QUICHE HP 9000/Cl 60 workstation, the PORTNOY 

HP 9000n700 workstation, and the desktop GATEWAY2000 P5-90 PC indicate that MCNP4A code 

package is operating correctly on all three systems. No significant differences were determined in 

output comparisons on all three systems.  

2.3 ENDF/B-VI Cross Section Library Installation 

The MCNP4A code package has previously been qualified with cross section libraries based 

primarily on the ENDF/B-V nuclear data set. The purpose of this cross section update is to add the 

capability of utilizing MCNPDAT6, an ENDF/B-VI based cross section library, on the HP9000
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"workstations.  

The cross section installation test cases (benchmarks) are briefly described in section 3.3 and Table 

3.3-1. They are a subset of those listed in Reference 2 and demonstrate that the cross section 

installation has been correctly performed on the Hp 9000/C160 series workstation. The relevant 

output for the 17 test cases requires numerous printed pages and is too large to include in this SQR.  

This output is archived in electronic media, MI: 30006-M03-002.  

The procedure followed for installation of the ENDF/B-VI cross section library for use with 

MCNP4A is described below. Instructions for accessing these cross sections and the results of test 

cases utilizing these cross sections are included.  

The procedure for installing the ENDF/B-VI cross sections is as follows: 

1) Copied the d00118allcp0l.tar.Z file provided by RSIC to directory 

QUICHE:/opt/neuthmcnp/ENDFB
6 .  

2) Ran uncompress and tar -xvf on the file to extract the cross section files in ascii format 

comprising MCNPDAT6.  

3) Updated the MCNPDAT6 manual based on instructions from LANL memo (Attachment IV) 

provided based on personal communications with S. Frankles of LANL.  

4) Deleted the cross section files am95242 and np93238 and their entries in the xsdir file per 

instructions in the memo FranklesnLANL dated 4/5/96 (Attachment IV).  

5) Modified the cross section files c6000 and sc21045 per the instructions in the memo 

Frankles/LANL dated 6f21/95 (Attachment V).  

6) Ran MAKXSF to convert the cross section files into binary form and consolidate them into one 

file name endfbvi2. In addition, a new photon library included in the MCNPDAT6 package was 

converted to binary format and named mpclib22.  

7) Modified the atomic weights section of the xsdir file to include the atomic weights for the 

missing Kidman isotopes (44103, 45105, 53135, 60147, 61147, 61148, 61149, 62151, 63155) 

based on the atomic weights included with the cross section directory listing provided in the 

second section of the xsdir file.  

8) Modified the xsdir file so that the preferred ENDF/B-V cross sections were listed first in the 

xsdir file (default values) followed by the ENDF/B-VI files. In addition, mpclib22 was made
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the preferred photon cross section set. A copy of the new xsdir file is included in Attachment 

VI.  

9) Copied the files xsdir, endfbvi2, and rnpclib2 into the directory QUICHE-Jopt/neutfmcnp/lib for 

access on all machines. Previous versions of the xsdir file and libraries were renamed and moved 

to directory QUICHE/opt/neut/mcnp/lib/evold.  

These cross sections are currently accessed by normal use of the MCNP4A code. The normal 

operation DATAPATH is set to the following directory: 

MESSAGE: DATAPATH=/optlneut/mcnp/lib 

As long as the user has the environment variable DATAPATH set as indicated above all the other 

cross section files provided in that directory can be accessed as well.  

To access the ENDF/B-V cross sections with the previous atomic weights listing, the alternate xsdir 

filename must be listed on the command line for running MCNP4A and the following DATAPATH 

line should be added to the input file. This line is followed by a blank line then the title card of the 

input file.  

MESSAGE: DATAPATH=/opt/neut/mcnp/lib/evold 

Note, that in most cases, both ENDF/B-V and ENDF/B-VI cross sections may need to be accessed 

concurrently. A new Table I for Appendix 0 of the MCNP4A manual which lists the available cross 

sections for use in MCNP4A is included in Attachment IV.  

3.0 VALIDATION 

3.1 MCNP4A Validation Tests 

A series of benchmark experiments are analyzed to insure that the MCNP4A code package provides 

correct answers for problems of the type required for the waste package design program. These 

benchmark test cases are selected from published experiments. The agreement noted by this 

comparison provides the validation for the MCNP4A code package for design applications consistent 

with the'type of problems analyzed by the WPDD.  

Descriptions of the benchmark test cases used in the validation of the MCNP4A code package
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installed on the HP 9000 workstations and the GATEWAY2000 P5-90 are described in detail in the 

following sections.  

3.1.1 Rodded Lattices 

Critical Configurations of Subcritical Clusters of 2.35 wt% Enriched U02 Rods in Water with 

Fixed Neutron Absorber Plates 

This section includes four unique critical configurations (Ref. 6) each consisting of three fuel 

assemblies of various size arranged in a row with various absorber plates positioned between them.  

The fuel assemblies in each critical experiment contained 2.35 wt% U-235 enriched U02 fuel rods 

with a square pitch of 2.032 cn. The absorber plates placed between the fuel assemblies were either 

Boral, aluminum, or stainless steel. One experiment did not use absorber plates. These critical 

experiments demonstrate MCNP4A's ability to accurately predict the critical multiplication factor 

(kefi) for configurations containing light-water reactor fuel separated by absorber plates as is often 

found in waste package designs. The general configuration for the four experiments is shown is 

Figure 3.1.1-1.  

The fuel rod description is shown in Figure 3.1.1-2. The U02 composition used in the MCNP4A 

models is shown in Table 3.1.1-1. The 1100, 5052-M32, and 6061 aluminum compositions used in 

the MCNP4A models are shown in Table 3.1.1-2. The acrylic spacer grids and base plate shown in 

Figure 3.1.1-1 were modeled as plexiglass. Substituting plexiglass for acrylic in the models will 

have an insignificant effect on the critical multiplication factor of the configurations due the limited 
reactivity worth of the spacer grids and base plate. The plexiglass composition used in the models 
is shown in Table 3.1.1-3.  

Table 3.1.1-1 

2.35 wt% U-235 Enriched UO2 Composition (9.20 g/cc) 

Element/Isotope Weight Percent 

U-234 0.0049 

U-235 2.0715 

U-238 86.0741 

Oxygen 11.8495
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Table 3.1.1-2 
Aluminum Compositions 

Weight Percent 

Element/Isotope Type 6061 Aluminum Type 5052-H32 Aluminum 

(2.6989 g/cc) (2.70 g/cc) 

Aluminum 96.93 96.4 

Carbon 1.0 2.5 

Silicon 0.6 0.25 

Titanium 0.15 

Chromium 0.195 0.25 

Manganese 0.15 0.1 

Iron 0.7 0.4 

Copper 0.275 0.1 

Table 3.1.1-3 
Plexiglass Composition (1.18 glco) 

Element/Isotope Atom Density (atoms/b-cm) 

Hydrogen 0.05678 

Carbon 0.03549 

Oxygen 0.01420 

The first experiment, designated EXPI, consisted of three 20 x 16 fuel rod lattices separated by 

water only. The rod-to-rod spacing between the fuel lattices was 8.39 cm. The configuration was 

uniformly surrounding by a 30 cm water reflector. This critical experiment was analyzed with 

MCNP4A using the input in Figure 4.2.1-3. This configuration's x-y plane, x-z plane, and y-z plane 

cross-sectional views obtained from the MCNP4A plotting sequence are presented in Figures 

3.1.1-4, -5, -6, respectively. The WPDD's MCNP4A k~f result was 0.9991 with a standard deviation 

of 0.0013.



The second experiment, designated EXP2, consisted of a 20 x 16 fuel rod lattice positioned between 
two 22 x 16 fuel rod lattices. The rod-to-rod spacing between the fuel lattices was 5.05 cm. Boral 
absorber plates were positioned between the center and outer fuel lattices. The absorber plates were 
positioned 0.645 cm from the cell boundaries of the center assembly. The Boral absorber plates 
were 36.5 cm wide, 91.5 cm long, and 0.713 cm thick. The 0.713 cm thickness includes a 0.102 cm 
thick aluminum cladding on both sides of the B4C-Al absorber material. The Boral composition 
used in the MCNP4A model is shown in Table 3.1.1-4. The configuration was uniformly surrounded 
by a 30 cm water reflector. This critical experiment was analyzed with MCNP4A using the input 
in Figure 3.1.1-7. This configuration's x-y plane, x-z plane, and y-z plane cross-sectional views 
obtained from the MCNP plotting sequence are presented in Figures 3.1.1-8, -9, -10, respectively.  
The WPDD's MCNP4A kf.result was 0.9986 with a standard deviation of 0.0013.  

Table 3.1.1-4 

Boral Absorber Plate Composition (2.49 g/cc) 

Elementlisotope Weight Percent 

Carbon 7.97 

Aluminum 63.0 

Iron 0.33 

Boron-10 5.28 

Boron- Il 23.42 

The third experiment, designated EXP3, consisted of three 20 x 16 fuel rod lattices. The rod-to-rod 
spacing between the fuel lattices was 8.67 cm. Type 6061 aluminum absorber plates were positioned 
between the center and outer fuel lattices. Table 3.1.1-2 shows the type 6061 aluminum composition 
used in the MCNP4A model. The absorber plates were positioned 0.645 cm from the cell boundaries 
of the center assembly. The aluminum absorber plates were 35.6 cm wide, 91.5 cm. long, and 0.625 
cmn thick. The configuration was uniformly surrounded by a 30 cm water reflector. This critical 
experiment was analyzed with MCNP4A using the input in Figure 3.1.1-1I. This configuration's 
x-y plane, x-z plane, and y-z plane cross-sectional views obtained from the MCNP plotting sequence 
are presented in Figures 3.1.1-12, -13, -14, respectively. The WPDD's MCNP4A kf result was 
1.0018 with a standard deviation of 0.0013.  

The fourth experiment, designated EXP4, consisted of three 20 x 16 fuel rod lattices. The rod-to-rod 
spacing between the fuel lattices was 6.88 cm. Type 304 stainless steel absorber plates were 
positioned between the center and outer fuel lattices. Table 3.1.1-5 shows the type 304 stainless steel
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composition used in the MCNP4A model. The absorber plates were positioned 0.645 cm from the 

cell boundaries of the center assembly. The aluminum absorber plates were 35.6 cm wide, 91.5 cm 

long, and 0.485 cm thick. The configuration was uniformly surrounded by a 30 cm water reflector.  

This critical experiment was analyzed with MCNP4A using the input in Figure 3.1.1-15. This 

configuration's x-y plane, x-z plane, and y-z plane cross-sectional views obtained from the MCNP 

plotting sequence are presented in Figures 3.1.1-16 and -17, respectively. The WPDD's MCNP4A 

k.f result was 0.9993 with a standard deviation of 0.0013.  

Table 3,1.1-S 

Type 304 Stainless Steel Composition (7.9 g/cc) 

Element/Isotope Weight Percent 

Carbon 0.08 

Nitrogen 0.40 

Silicon 1.0 

Phosphorous 0.045 

Sulfur 0.03 

Chromium 19.0 

Manganese 2.0 

Iron 67.245 

Cobalt 0.20 

Nickel 10.0
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Figure 3.1.1-1 Absorber Plate Experimental Setup.  
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DESCRIPTION OF 2.35 wt% 2'$U ENRICHED U02 RODS

mm WALL

'-_ 977.9 mm 31 

CLADDING: 061 ALUMINUM TUBING SEAL WELDEDWITH A LOWER END PLUG 
OF 5052-02 ALUMINUM AND A TOP PLUG OF 1100 ALUMINUM 

TOTAL WEIGHT OF LOADED FUEL RODS: 917gm (AVERAG.) 

LOADING: 
825 gm OF U02 POWDER /ROD. 126 gm OF UIROD. 17.08 gm OF U-3/ROD 
ENRI MOM -L.35 1O.5 WLO U-235 
FUEL DENSITY -9.20 Mglnni' (84% ThEORETICAL DENSITY)

Figure 3.1.1-2 Absorber Plate Experiments' Fuel Rod Description 
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Figure 3.1.1-3 MCNP Input File: EXPI

CRITICAL EXPERIMENT No. I. (p2438x05). 23Swlo with No Absofrb Plazes 
C 
C FILENAME: expl 
C INITIAL SOURCE DISTRIBUTION WITHIN INPUT DECK.  
C 
C EXPERIMENTDESCRIPTION 
C 
C 2.35% U-235 ENRICHED U02 RODS, 1.270 CM OD AL CLAD. 1.1176 ID 

C 1.1 176 CM OD UO2 91.44 CM LONG, ROD 97.79 CM LONG 

C 3-20XI6 CLUSTERS. 2.032 CM SQUARE PITCH. .39 CM ROD-TO-ROD CLUSTER 

C SEPARATION. NO ABSORBER PLATES BETWEEN FUEL CLUSTERS.  
C ORIGINAL REERENCE. PNL-2438 EXPERIMENT NO. 5

CELL SPECIRCATIONS

FUEL ROD 
1 -9.20 
1 -9.20 
1 -9.20 
I -9.20 
I -9.20 
2 -2.6929 
2 -2.6989 
2 -2.6989 
2 -2.6989 
2 -2.6989 
2 -2.6989 
2 -2.6989 
6 -2.71 
3 -2.70 
4 .1.0 
4 -1.0 
4 -10 
4 -1.0 
.5 -1.18 
5 -1.18

(-1+4-29) IMP:N=I U:I 
(-0 29 -28) IMP:NI U-I 
(-0 +28-27) IMP=NmI UI 
(.0 +27-26) IMP:N-I U-I 
(-0+26-3) IMPNl=I UI 
(+! -2-29+4) IMP:NI U-I 
(+t1-2-4) IMPN-1 U-I 
(+1-2+29-28) IMP:Nal Ui= 
(4+1-2+28-27) IMP'N=I U=I 
(.1-2+27-26) MP:.N=I U-i 
(+1-2+26-3) IMP.=1 U-I 
(+1 -2+3) MP.N=I U-I 

(-1 +3) IMP-:NI Uzi 
(-1-4) IMP:N=I U-I 
(42.29) IMP.•N= UzI 
(+2.28-27) IMP.Nu- U=I 
(+2+26-3) IMP:.•l U-I 
(+2 +3) IMP.NaI U-I 
(-26+27+2) IMP:Na! U-I 
(-28 +29+2) IUPN=! U-I

C 
C 
C 

C 
I 

2 
3 
4 
S 
6 
34 
7 
8 
9 
10 
33 
it 
12 
13 
14 
is 
32 
16 
17 
C 
C 
Is
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20XI6 ARRAY OFFUEL RODS 
4 -I.D -465-74. IMPN,-I LAT-1 U.2 

FILL 0210:170.0 
2 21R 
21 19R2 
2 1 19R 2 
21 i19R2 
21 19R2 
2 1 19R 2 
21 19R2 
21 19R2 
21 19R2
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Figure 3.1.1-3 (continued) MCNP Input File: EXPI 

2 19R2 
2 19R2 
23 19R2 
2 119R2 
21 19R2 
21 19R2 
2 19R2 
2 1 19R 2 
221R 

C 
C FUEL CLUSTERS AND INTERMEDIATE WATER REGIONS 
19 4 -1.0-17+24.12-11+20-9 IMPN=I 
20 4 -1.0 .9 .10+12-11 +19-17 IMP:N=1 FILL=2i(.9.604•417.2720) 
21 4 .1.0 -17+13+12-11 +10-13 IMP:N=I 
22 4 -1.0 ,13-14+12-11+19-17 1MPN=I FILL.2 (-21.336 -17.272 0) 
23 4 .1.0 -17 +18÷2-11 ÷14-1 IMP.N-I 
24 4 -1.0 +15-16÷12-11I+1-17 IMP:N=I FLL=2 26.932-17.272 0) 
25 4 -1.0 .17÷24I12-11 +16-19 IMP:N-I 
C 
C GLOBAL CONFIGURATIONS 
C 
C PLEXIGLASS BOTTOM 
26 5 -3.18 .9-16+24-18+12-1I RAP-R.N 
C WATER SURROUNDING FUEL CLUSTERS AND INTERMEDIATE WATER REGIONS 
27 4 -I.0 -19+20-21+22-24+23 IMP:N=1 
28 4 -1.0 -19+20-21 +22-25 ÷17 IMPN=I 
29 4 .1.0 -17+24+22-12÷20-19 IMP.NXI 
30 4 -1.0 -17.24+11-21+20-19 IMPX.N-I 
C ZERO IMPORTANCE REST OF WORLD 
31 0 -2..+19:-22:e21:-23:+25 IMP:NO 

C SURFACE SPECIFICATIONS 
C 

I C2 0.5598 
2 CZ 0.6350 
3 1Z 45.72 
4 PZ -45.72 
S PX 1.016 
6 PX -1.016 
7 PY 1.016 
8 PY -1.016 
9 PX -685879 
I0 PX -27.9481 
11 PY 16.2559 
12 PY -16.2559 
13 PX -20.319 
14 PX 20.319
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Figure 3.1.1-3 (continued) M MNP Input File: EXPI 

15 PX 27.9481 
16 PX 68.5879 
17 PZ SO.80 
Is PZ 46.99 
19 PX 983588 
20 PX -98.588 
21 PY 46.256 
22 PY -46.256 
23 PZ -79.53 
24 PZ -49.53 
25 PZ 10.80 
26 PZ 34.74 
27 PZ 33.47 
25 PZ -33.47 
29 PZ -34.74 

C MATERIAL SPECIFICATIONS 
C 
C 4.31 wlo URANIUM DIOXIDE 
MI 922343CC 0.0O49 

92235.50C -2.0715 
92238.5CC -86.0741 
9016.50C -11.3495 

C 6061 ALUMINUM 
W2 130275CC -96.93 

12000.50C -1.0 
14000.30C -0.6 
22003CC .-0.15 
2400050C -0.195 
25053.5CC -0.15 
26000..5C -0.7 
29000.5•C -0.275 

C 5052-132 ALUMINUM 
M3 13027.5-C -96.40 

12000.=SC -2.  
140003•C -0.25 
24000.5 .0.25 
25W55 .-. 10 
2600.55C -0.4 
2900.50C -0.10 

C WATER 
M4 1001.50C 2.0 

90163.C 1.0 
MT4 LWIR.IlT 
C PLEXIGLASS 
MS 6012.5=C 0.03549 

1001.cC 0.056"7
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Figure 3.1.1-3 (continued) MCNP Input File: EXPi 

9016..3C 0.01420 
C 1100 ALUMINM 
M6 13027.0C -99.00 

14000=0C -0.325 
2.553W0C .0.05 
2900030C -0.125 

C 
C CONTROL CARD SPECIFICATIONS 
C 
MODE N 
KCODE W0 1 25 525 
KSRC -63.507.1120-63.50 9.1440-63.7•8-.1120-63.503 -9.1440 

-61.476 7.112 0 -61.476 9.144 0 -61.476 -7.112 0-61.476 -9.144 0 
-51.316 1.016 0 -51.316 -1.016 0 -49.284 1.016 0 -49.284 -1.016 0 
-39.124 7.112 0 -39.124 9.144 0 -39.124 -7.112 0 -39.124-9.144 0 
-37.092 7.1120 -37.092 9.144 0 -37.092 -7.112 0 -37.092 -9.144 0 
-15.24 7.112 0 -15.24 9.144 0 -15.24 -7.112 0-15.24 .9.144 0 
-13.20 7.112 0 -13.20 9.144 0 -13.20 -7.112 0 -13.208 -9.144 0 
-3.048 1.016 0 -3.048 -1.016 0 -1.036 1.016 0 -1.016 -1.016 0 
9.144 7.112 0 9.144 9.144 0 9.144 -7.112 0 9.144 -9.144 0 
11.176"7.1120 11.1769.1440 11.176-7.1120 11.176-9.1440 
33.0237.112033.0289.144033.0287-.112033.028.9.1440 
35.06 7.112 0 35.06 9.144 0 35.06 -7.112 0 35.06 .9.144 0 
45.22 1.016 0 45.22 -1.016 0 47.252 1.016 0 47.252 -1.016 0 
5"7A12 7.112 0 57.412 9.144 0 57A 12 -7.112 0 57A12 -9.144 0 
59.444 7.112 0 59.444 9.144 0 $9.444-7.112 0 59.444 -9.144 0 

PRINT
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Figure 3.1.1-4 MCNP Plot: EXPI x-y plane crous-scction



Figure 3.1.1-5 MCNP Plot: EXPI x-z plane cross-section
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Figure 3.1.1-6 MCNP Plot EXPI y-z piano cross-section
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Figure 3.1.1-7 MCNT input File: EXP2

CRMCAL EPERItMENT No. 2. (p2432x 17). 2.35wlo with Borl A.sorber FcPes 

C 
C FILENAME: cxp2 

C INITIAL SOURCE DISTRIBLUTION WITHIN INPUT DECK.  

C 
C EXPERIMENT DESCRIPTION 

C 2.3.% U.235 ENRICHED U02 RODS. 1.270 CMl OD AL CLAD. I' 176 ID.  
C !. 1176 CM OD U02 91.44 CM LONG, ROD 97.79 CMd LONG, 

C 1.20X 16 FUEL CLUSTER BETWEEN 2-22XI6 FUEL CLUSTERS.  

C 2.032 CM SQUARE PITCH, 0.645 CM BETWEEN CENTRAL CLUSTER A 

C 5.05 CM SEPARATION BETWEEN CLUSTERS, BORAIL ABSORBER PLO 

C 0.713 CM. H20 MODERATED AND REFLECTED.  
C ORIGINAL REFERENCE: plL.2433 EXPERIMENT NO. 17 

C 
C CELL SPECRICATIONS 
C 
C FUEL ROD 

1 1 -9.20 (-1+.4.29) IMP:NI U-1 

2 3 -920 (-I .29 -23) IMP:N=I U-I 

3 1 -9.20 (-1+29-27) IMP'Nol U-I 

4 1 -9.20 (-1 +27-26) IMP:NIu U-1 

5 1 .9.20 (-)'+26 -3) IMP:N.= U-1 

6 2 .2.6989 (1 -2-29.4) IMP:.N-I U-I 

7 2 -2.6989 (41.2-4) IM..N-I U-I 

1 2 -2.6989 (+1.2.29-23) IMP:N-I U-I 

9 2 .2.6989 (+1 -228-27) IMP:N-I U-1 

10 2 -2.6989 (1.-2+27-26) IMP'N-! U"I 

it 2 -2.6989 (+1-2+26-3) IMP:N'' U1I 

12 2 -2.6939 (+1 -2+3) IMP:N-I U-I1 

13 6 .2.71 (01.3) IMP'NI U-I 

14 3 -2.70 (-1.4) IMP.N-l UI 

15 4 -1.0 (÷2-29) IMP•:1I U-I 

16 4 .1.0 (+2+28-27) IMPTNI U-I 

17 4 -1.0 (+2+26-3) IMP:Nwl U-1 

I1 4 -1.0 (+2+3) IMP'Nwl U-I 

19 5 -1.13 (-26+27+2) IMP.N-1 U-1 

20 5 -.1.1 (.28+29+2) TMP:%Nw U-I 

C 

C 2 OX 16 ARRAY OF FUEL RODS 

21 .4 -1.0 -546-73 ),tMPN-I LAT-I U-2 

FILL 0.21 0:17 0:0 
2 21R 
2 I 19* 2 
2 1 19R 2 

2 I 19R2 
21 19R2 
2 I19R2

ND ABSORBERS.  
.TE THICKNESS OF
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Figure 3.1.1-7 (continued) MCNP Input File: EXP2 

2 19R2 
21 19R2 
21 19R2 
2 119R2 
21 I9R 2 
2 1 19R2 
21 19R2 
22 19R2 
21 19R2 
2 1 I9R2 
21 19R2 
2 2iR 

C 
C "22XI6 ARRAY OFFUEL RODS 
2: 4 -I.0 .5+6-7.+ IMP:N'I LAT-I U-3 

FILL 023 0- 17 0-0 
3 23R 
3 21R 3 
3121R3 
3 1 21R3 
3 12iR3 
31 21R3 
3 1 21R 3 
3 121R3 
3 121R3 
31 21R3 
3 121R3 
31 21R3 
3 21R13 
3 121R3 
3 21R3 
3 12IR3 
3 121R3 
3 23R 

C 
C GLOBAL CONFIGURATIONS 
C 
C FUEL CLUSTERS AND INERMEDIATE WATER REGIONS 
23 4 -1.0 .17 +24 +12 -11+.20-9 IMP:Na1 
24 4 -2.0 49-10+12-11+.1-17 IMP:NIFILL=3(-70.328*I?.2".20) 
25 4 .1.0 -17.+1+12-11+10-30 IMP:.NI 
26 2 .2.6989 +30-31 +35-34.+1-36 IMP:N=1 
27 7 -2.49 .31 -32 +35 -34 +18 -36 IAPN-,
21 2 -2.6989 .32 -33 .35 -34 .51-36 IMP.N-I 
29 4 -1.0 +33-13+12-11+18-17 IMP:N-I 
30 4 -1.0 +13-14.12-11+.11-17 IMP:N=FI.L=2(-21.336*-17.2720) 
31 4 -I.0 -17+!1+12-13+14-37 TMP'N-I
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Figure 3.1.1-7 (continued) MCNP Input File: EXP2 

32 2 .2.6989 +37 -38 +35-34 +18 -36 IMP.N=' 

33 7 -2.49 +39-39+35-34 +1.-36 IMP:N-t 

34 2 -2.6989 +39-40+35 -34 +1g -36 IMP.N-1 

35 4 -1.0 .40-15+12-11 +11-17 IMP.N=I1 

36 4 -1.0 .15-16+.12-11+19-17 IMP:N=wIFILL-3(23591iT.7.2720) 

37 4 .1.0 .17÷24+12-11416-19 IMP.N-I 

C 
C PLEXIGLASS BOTTOM 

38 5 -1.18 +9.16+24-18+12-11 IMP:N-1 

C WATER SURROUNDING FUEL CLUSTERS AND INTERMEDIATE WATER REGIONS 

39 4 .1.0 .19 .20-21 +422-24 .23 IMP:N-I 

40 4 .. 0 .19+20-21 t22.25+17 IMP.NI 

41 4 .1.0 -17 +24 ÷22 -35 +20-19 IMP.N=I 

42 4 .1.0 .17 .24 .34 -21 +20-19 IMPJ=I 

43 4 .1.0 +20.30+11-34+24 .17 IMP:N-I 

44 4 .1.0 +33-37"+11-34+24-17 IMP:NI 

45 4 -1.0 .40.19 .11.34+24-17 IMP.Nni 

46 4 .1.0 +20.30+35.12+24-17 IMP:NwI 

47 4 -1.0 ÷33.37,+35-12"+24.17 IMP.N=I 

48 4 -I.0 .40-19 +35 -12+24.1
7 IMP:NI 

49 4 -1.0 '30.33"35.34.36-17 IMP:NIa 

50 4 -1.0 .37/40,35 -34 +36 -17 IMP.N-I 

51 4 -1.0 ,30-.33+11-34+24 -19 IMP:N-I 

52 4 -1.0 ÷30.33 +35 -12÷24-18 IMP.N-I 

53 4 -1.0 .37.40+11-34+24-19 IMP-=N-I 

54 4 -1.0 +37.40+35 -12+24-1: IMP:N-1 

C ZERO IMPORTANCE REST OFWORLD 

55 0 .20:+19:-22:.21h-23:-+25 IMP'N-0 

C SURFACE SPECIFICATIONS 
C 
I CZ 05588 
2 CZ 0.6350 
3 PZ 45.72 
4 PZ -45.72 
5 PX 1.016 
6 PX .1.016 
7 PY 1.016 
8 PY -1.016 
9 PX 469.3119 
10 PX -24.6081 
II PY 162559 
12 PY -16.2559 
13 PX -20.319 
14 PX 20.319 
15 PX 24.6071 
16 PX 69.3109
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Figure 3.1.1-7 (continued) MCNP Input File: EXP2

PZ 50.80 
PZ .46.99 
PX 993119 
PX .99.3119 
PY 46.256 
PY .46.256 
PZ -79.53 
PZ .49.53 
PZ 80.80 
PZ 34.74 
PZ 33A7 
PZ -33.47 
PZ -34.74 
PX -21.677 
PX -21.575 
PX -21.066 
PX .20.964 
PY 18.25 
PY -18.25 
PZ 44.51 
PX 20.964 
PX 21.066 
PX 21.575 
PX 21.677 

MATEIUAL SPECIFICATIONS

C 
C 4.31 wlo URANIUM DIOXIDE 
MI 9223450C -0.0049 

92235.5CC -2.0715 
92233=C 46.0741 
$016.=O -.11.1495 

C 6061 ALUMINUM 
M2 13m27-0C -96.93 

12000.5=C .I.0 
1400030C 40.6 
2200030C -0.15 
2400•=.C -0.15 
25055=SC -0.15 
26000.55C -0.7 
29000.5C -0.275 

C 5052-H32 ALUMINUM 
M3 13027.S0C -96.40 

12000-50C .2.5 
14000..OC -0.25 
24000.50C -0.25 
250550C .0.10
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Figure 3.1.1-7 (continued) MCNP Input File: EXP2 

26000D55C -0.4 
29000.50C -0.10 

C WATER 
M4 10013S0C 2.0 

8016.30C 1.0 
MT4 LWTR.0lT 
C PLEXIGLASS 
M5 6012.53C 0.03549 

1001.50C 0.05679 
801630C 0.01420 

C 1100 ALUMINUM 
M6 1302730C .99.00 

14000.50C -0.825 
25055.SOC -0.05 
29000.50C -0.125 

C BORAL 
M7 5010.5C -5.28 

5013C0C .23.42 
13027.50C -63.0 
6012.50C -7.97 
26000.55C -033 

C 
C CONTROL CARD SPECIFCATIONS 
C 
MODE N 
KCODE 500 1 25 525 
KSRC -69.312 7.112 0 -.69.312 9.144 0 -69.312 -7.1120 -69.312 -9.144 0 

-6728 7.112 0 -6728 9.144 0.6728 -7.112 0 -67.28 -9.144 0 
-59.152 1.0160 -59.152 -1.016 0-S7.12 1.016 0-57.12 -1.0160 
-48.992 7.1120 -48.992 9.144 0 -48.992 -7.112 0 -4.992 .9.144 0 
-46.96 7.112 0 -46.96 . 144 0,46.96 -7.112 0 -46.96 .9.144 0 
-15.24 7.112 0 -15.24 9.144 0 -15.24 -7.112 0 -1524 -9.144 0 

-13.20 7.112 0 -13.208 9.144 0.13208.7.112 0.13208.9.144 0 
-3.048 1.016 0.3.048 -1.016 0 -1.016 1.016 0.1.016 -1.016 0 
9.144 7.11209.1449.14409.144-7.11209.144-9.1440 
11.3767.1120 11.1769.1440 11.176-'7.1120 11.176-9.1440 
28.671 7.112028.671 9.144 0 28.671 -7.112028.671 -9.144 0 

30.703 7.112 0 30.703 9.144 0 30.703 -7.112 0 30.703 -9.144 0 
38.331 1.016 0 38.131 -1.016 0 40.563 1.016 0 40.363 -1.016 0 
48.991 7.112048.991 9.144048.99 1-7.112 0 4.991 .9.144 0 
51.023 7.112 0 51.023 9.144 0 51.023 -7.112 0 51.023 .9.144 0 

PRINT
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Figure 3.1.1-8 MCNP Plot: EXIP2 x-y plane cross-section
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Figure 3.1.1-11 MCNP Input File: EXP3

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
I 
2 
3 
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S 
6 
7 

10 
!It 
12 
13 

14 
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CRITICAL EXPERIMENT No. 3. (p2439.24). 2.35w/a with Alumimml Absoel Flates 

FILENAME: exp3 

INITIAL SOURCE DISTRIBUTION WITHIN INPUT DECK.  

EXPERIMENT DESCRIPTION 

2.35% U-235 ENRICHED U02 RODS. 1270 CM OD AL CLAD. 1.1 176 ID.  

1.1176 CM OD U02 91.44 CM LONG, ROD 97.79 CM LONG.  

3-20X16 FUEL CLUSTERS.  

2.032 CM SQUARE PITCH. 0.645 CM BETWEEN CENTRAL CLUSTER AND ABSORBERS.  

8.67 CM SEPARATION BETWEEN CLUSTERS. ALUMINUM ABSORBER PLATE THICKNESS OF 

0.625 CM, 120 MODERATED AND REFLECTED.  

ORIGINAL REFERENCE: PNL-2439 EXPERIMENT NO. 24 

CELL SPECIFICATIONS

FUEL ROD 
1 -9.20 
1 -9.20 
I -9.20 
1 -920 
i -9.20

-2.6929 
-2.6989 
-2.6989 
-2.6939 
,2.6989 
-2.6989 
-2.6989 
-2.71 
-2.70 
-I.0 
-1.0 
.1.0 
-1.0 
-I.!5 
-1.1I

2 
2 
2 
2 
2 
2 
2 
6 
3 
4 
4 
4 
4 
5 
5

(-1 44-29) IMP:N,=I U=I 
(-I .29-23) IP:.NI U-I 
(-I +2.2-7) IMP,.NI U-i 
(-1 +27-26) IMP:N-I U-I 
(-0 .26-3) IMP:N•: UzI 
(+1-2-29+4) IMP'N-I U-1 
(01-2-4) IMPN-I U-I 

(.1-229-28) iMP-.N-I U-I 

(+1-2.8 -. 27) IMP:N- 1 U1I 
(+1-2+27-26) IMP•:N•I UmI 
(+1-2 +26-3) IMP-N-I U-I 
(+1 -2+3) IMP:N-I UzI 

(-1.3) IMP:N=I U-I 
(-4 -4) IMP-.N-I U1I 
(42-29) IMP:N-I UcI 

(+2+28-27) IMP'N"I U=i 
(+2 +26-3) IMP:N=I U-I 

(+2+3) IMP.N-I. .U-I 
(-26 *"2 +2) IMP.N-1 U-I 
(-26 +29 +2) IMP:N=I U-I

20X16 ARRAY OF FUEL RODS 
4 -1.0 "5+.6-7+: IMP:-.Na LAT-I U-2 

FILL 0:210:17 00 
221R 
21 19R 2 
21 19R2 
2119R2 
21 19R2 
2 1 19R2
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Figure 3.1.1-11 (continued) MCNP Input File: EXP3

21 19R2 
2 1 19R2 
2 1 19R 2 
2 I 19R 2 
2 1 19R2 
2 I 19R 2 
2 I 19R2 
2 I 19R 2 
21 19R2 
21 19R2 
2 i 19R 2 
221R 

C 
C GLOBAL CONFIGURATIONS 
C 
C FUEL CLUSTERS AND INTERMEDIATE WATER REGIONS 
23 4 -1.0 .17,+24,+12-11+20-9 IMP:N=I 
24 4 -1.0 +9 -10+12-1l i+-17 IMP:N= FILL2(469.83"14?.

2 "2 0) 

25 4 -1.0 -17+11+!2-11,4.10-30 IMPNmi 
26 2 -2.699 .+30 -33+35-34+13-36 IMP4N-1 
29 4 .1.0 +33-13+12-11 +19-17 IMP:N-1 
30 4 -1.0 ,+13-144+12-11,+1-17 MP.N=!FILLm2(.21.336-1

7 2"O ) 

31 4 -1.0 .17+i1÷!2-11*14-37 IMP:N=1 
32 2 2.6989 +37-40,+35-34+13-35 IMP:N=I 
35 4 .1.0 .40-15,+12-11+15-17 IMP.N=! 

36 4 -1.0 +15-16+12-11+ 18-17 TMP;.NlFIRLL-2(27.211-17.272
0) 

37 4 -1.0 -17+24.12-11+16-19 IMP:NIl 
C 
C PLEXIGLASs BOTTOM 
33 5 -1.13 +9-16,24-18+12-11 IMP.N-1 
C WATER SURROUNDING FUEL CLUSTERS AND INTERMEDIATE WATER REGIONS 

39 4 -I.0 -19 +20-21.22 -24+23 IMP:N-I 
40 4 .1.0 -19 +20 -21+22 .25 47 IMP.N-I 
41 4 -1.0 -17 +24 +22 -35 ,*20-19 IMP.N-I 
42 4 .1.0 -17 +24 34-21 .20-19 IMP:Nw1 
43 4 .1.0 +20-30 +11.34.24-17 IMP.N-I 
44 4 -1.0 +33-.3711-34+24-17 IMP-.N-1 
45 4 .1.0 +40-19 +11 .34 24-17 IMP:NzI 
46 4 -1.0 ,20-30435-12,+24-17 IMP:N-I 
47 4 -1.0 ,33.37,+35-12.24-17 IMP.Nut 

43 4 .1.0 .40 -19 +35-12 +24-17 IMP:N-] 
49 4 .1.0 +30 -33 +35 -34 ,+36-17 IMP:N=I 
50 4 -1.0 +37..40,35-34 +36 -17 IMP N-I 
Sl 4 .1.0 ,+30-33 +II-34 +24 -1 IMP:.N,, 
52 4 .1.0 .30-33,35 -12+24 -13 IMP.N-I 
53 4 -1.0 ,+y.40 +t1-34+24-1$ lMPN.-I 

54 4 -1.0 +37-40.+35 -12.+24 -13 IMP:N-I
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Figure 3.11-11 (continued) MCNP Input File: EXP3 

C ZERO IMPORTANCE REST OF WORLD 

55 0 .20:+19:-22:+21:-23:+25 IMP:N-0 

C SURFACE SPECIFICATIONS 
C 
I CZ 0.358 
2 CZ 0.6350 
3 PZ 45.72 
4 PZ -45.72 
5 PX 1.016 
6 PX .-1.016 
7 PY 1.016 
S PY -1.016 
9 PX -68.8669 
10 PX -2M2271 
11 PY 162559 
12 PY -16.2559 
13 PX -20.319 
14 PX 20319 
15 PX 28.2271 
16 PX 68.3669 
17 PZ 50.80 
13 FZ .46.99 
19 PX 993119 
20 PX .993119 
21 F? 46.256 
22 PY -462.56 
23 PZ -79.53 
24 FZ -49.53 
25 PZ 80.90 
26 PZ 34.74 
27 PZ 33.47 
28 PZ -33.47 
29 FZ .34.74 
30 PX -21.589 
33 PX .20.964 
34 F? 17.8 
35 PY .17.8 
36 PZ 44.51 
37 PX 20.964 
40 PX 21.589 

C MATERIAL SPECIFICATIONS 
C 
C 4.31 wlo URANIUM DIOXIDE 
MI 92234.50C .0.0049 

922353..C .2.0715
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Figure 3.1.1-11 (continued) MCNP Input File: EXP3 

92238.50C .35.0741 
9016=5C -11.3495 

C 6061 ALUMINUM 
M2 13027.5C -96.93 

12000.50C .1.0 
14000.50C -0.6 
22000.50C .0.15 
24000.50C .0.195 
25055.5CC -0.15 
26000.55C .0.7 
29000.50C .0.275 

C 5052-H32 ALUMINUM 
M3 13027.= -96.40 

12000.SC -2.5 
14000.50C .0.25 
24000.30C .0.25 
25055.5 .0.10 
26000.55C -0A 
29000.50C .0.10 

C WATER 
M4 1001.5=C 2.0 

5016.50C 1.0 
MT4 LVWR.0IT 
C PLEXIGLASS 
MS 6012.50C 0.03549 

1001.CC 0.05678 
10163WC 0.01420 

C 1100 ALUMINUM 
M6 13027.0CC -99.00 

14000.50C -0.125 
2505..5=C .0.05 
29000=.5C .0.125 

C 
C CONTROL CARD SPECIFICATIONS 
C 
MODE N 
KCODE S00 i 25 25 
KSRC .63.777.1120-63.7979.144 0-63.787-7.1120.63.797 -9.1440 

-61.7557.1120-61.7559.1440-61.75S -7.1120-63.755.9.1440 
-53.627 1.016 0-53.627 .1.016 0 -51.93 1.016 0 -51.5395 .1.016 0 
.43.467 7.112 0 43.467 9.144 0 43.467.7.112 0 -43A67 .9.144 0 
•41.435 7.112 0-41A35 9.144 0 41.435 -7.112 0-41.435 -9.144 0 
.15.24 7.112 0.15.24 9.144 0.15.24 -7.112 0 -15.24 .9.144 0 
-13.208 7.1120.13.208 9.144 0-13.208 -7.112 0.13.208 -9.144 0 
.3.048 1.016 0 -3.048 -1.016 0 .-. 016 1.016 0-1.016 -1.016 0 
9.144 7.112 0 9.144 9.144 0 9.144.7.112 0 9.144 -9.144 0 
11.176 7.1120 11.1769.1440 11.176-7.1120 11.176-9.1440 
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Figure 3.1.1-11 (continued) MCNP Input File: EXP3 

33307 7.112 0 33307 9.144 0 33.307.7.112 0 33.307 -9.144 0 
35.339 7.112 0 35.339 9.144 0 35.3397. 112 0 35.339•-9.14 0 
43.467 1.016 0 43.467 -1.016 0 45.499 1.016 0 45.499 -1.016 0 
53.67 7.112 0 53.627 9.144 0 53.67 -7.112 0 53A27 -9.144 0 
55.659 7.112 0 5.659 9.1440•0 5.659 .7.112 0 55.6599.44 

PRINT
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Figure 3.1.1-12 MCNP Plot: EXP3 x-y plane cross-section
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Figure 3.1.1-13 MCNP Plot: EXP3 x-7. plane cross-section
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Figure 3.1.1-15 MCNP Input File: EXP4

CRITICAL EXPERIMENT No. 4. (p2438x28). 2.35w1o with Steel Absorber Plxes 
C 
C FILENAME: exp4 
C INITIAL SOURCE DISTRIBUTION WITHIN INPUT DECK.  
C 
C EXPERIMENT DESCRIPTION 
C 
C 235% U-235 ENRICHED U02 RODS. 1.270 CM OD AL CLAD. 1. 1176 ID, 
C 1. 176 CM OD U02 9 1.44 CM LONG. ROD 97.79 CM LONG.  
C 3-20XI6 FUEL CLUSTERS.  
C 2.032 CM SQUARE PITCH. 0.645 CM BETWEEN CENTRAL CLUSTER Al 
C 6.88 CM SEPARATION BETWEEN CLUSTERS. STEEL ABSORBER PLA7 

C 0.485 CM. 1-20 MODERATED AND REFLECTED.  
C ORIGINAL REERENC. PNL-2438 EXPERIMENT NO. 28 
C 
C CELL SPECIFICATIONS 
C 
C FUELROD 
1 I -9.20 (0 ÷4-29) IMP.N-! U.•1 
2 1 -9.20 (-1 +29-29) IMP:N-i UI.  
3 1 -920 (-0 +28-27) IMP:N-! U-I 
4 1 -9.20 (-1+27-26) IMP:N=1 U&I 
5 1 -920 (-1 +26-3) IMP:N-I U-1 
6 2 -2.6989 (+1 -2-29 +4) IMP:NzI U-I 
7 2 -2.6989 (+1 -2-4) IMP:N=I U-I 
9 2 .2.6989 (+1 -2 +29 -28) IMP:N-I U-1 
9 2 -2.6989 (01-2428-27) IMP'N-I U-1 
I0 2 -2.6989 (+1 -2+27-26) IMP:N=I U-I 
11 2 -2.6989 (.1"-2+26-3) IMP:Nal U-1 
12 2 -2.6989 (+1-2+3) MP'.N-= U-I 
13 6 -2.71 (-0 +3) IMP:N=! U-I 
14 3 -2.70 (-0 -4) IMP:NaI U=I 

15 4 -I.0 (2-29) IMP:N=I U=I 
16 4 -I. (+2+28-27) IMPN-I U-I 
17 4 -1.0 (+2+26-3) IMP:N-tI U1l 
1 4 -1.0 (+2+3) IMP.'NI U-I 
19 5 -1.11 (-26+27+2) IMP:N-I U=I 
20 5 -1.11 (-29+29+2) IMP:N.I UI 
C 
C 2DXI6 ARRAY OF=FUEL RODS 
21 4 -1.0 -5-6-7+1 IMP:N-I LAT-I U=2 

FILL 0.21 -17 0.0 
221R 
2 I 19R2 
21 19R2 
2 1 19R2 
21 19R2 
21 19R2

ND ABSORBERS.  
TE THICKNESS OF
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Figure 3.1.1-15 (continued) MCNP Input File: EXP4 

2 119R2 
2 119R2 
21 19R2 
2 1 19R2.  
2 1 19R2 
21 19R2 
2 119R2 
2 t 19R2 
2 1 19R 2 
2 1 19R2 
2 1 19R2 
2 21R 

C 
C GLOBAL CONFIGURATIONS 
C 
C FUEL CLUSTERS AND INTERMEDIATE WATER REGIONS 
23 4 .1.0 .17+24+12-11 +20-9 IMP:N-I 
24 4 .1.0 +9 .10.12-11 +18-17 IMP:N=IFILL,2(-6U.093-17.2720) 
25 4 -1.0 -17.19+12-11+10-30 IMP:N=1 
26 7 *7.9 +30-33.35.-34+1 -36 IMP:N:I 
29 4 -I.0 +33-13+12-11+19-17 IMP:N=I 
30 4 .1.0 +13-14+12-11+13-17 IMP:N=1 FILL2 (-21336 -17.22 0) 
31 4 -1.0 -17+19+12-1i1i4-37 IMP:N,1 
32 7 -7.9 +37 -40 +35 -34 +11 -36 IMP.N,,I 
35 4 -1.0 +40-15+12-11+1-17 IMP:NwI 
36 4 -1.0 .+5-16+12-11+13-17 IMP'N= IFIlm2 C25.421 17272 0) 
37 4 -1.0 -17.24+12-11+16-19 IMP:N-! 
C 
C PLEaGLASS BOTTOM.  
33 5 -1.13 +9-16+24-11+12-11 IMP:N=! 
C WATER SURROUNDING FUEL CLUSTERS AND INTERMEDIATE WATER REGIONS 
39 4 -I.0 -19.20-21.22-24.23 IMP:N=I 
40 4 -1.0 -19+20-21.22-25+17 IMP:N-1 
41 4 -1.0 -17+24+22-35 +20-19 IMP:N-I 
42 4 -1.0 -17.+24+34-21+20-19 IMP:Na1 
43 4 -1.0 .20-30.11-34+24-17 IMP:N-I 
44 4 -1.0 +33-37.11-34+24-17 IMP:N=I 
45 4 -1.0 -40-19+31-34+24-17 1MP.N-I 
46 4 -1.0 420-30+35-12+24-17 IMP:N-I 
47 4 -1.0 +33-37 +35-12 +24-17 IMPW -I 
43 4 -1.0 440-19'+35-12,24-17 IMP:NuI 
49 4 -1.0 +30-33+35-34+36-17 IMP:NwI 
50 4 -1.0 +37-40+35-34.36-17 IMP:NaI 
51 4 -I.0 +30-33+11-34.24-13 IMP:N-! 
52 4 -I1 +30-33 +35 -12 .24 -18 IMP.N=I 
53 4 -1.0 +37-40+11-34*24-19 IMP:N=I 
54 4 -1.0 +37 -40.35-12.24-19 IMP:.N=i
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Figure 3.1.1-15 (continued) MCNP Input File: EXP4 

C ZERO IMPORTANCE REST OF WORLD 
5S 0 .20:+19:-22:+21:-23:+25 IMP:N-0

C SURFACE SPECIFICATIONS 
C 
I CZ 0.55S8 
2 CZ 0.6350 
3 PZ 45.72 
4 PZ -45.72 
5 PX 1.016 
6 PX -1.016 
7 PY 1.016 
a PY -1.016 
9 PX .67.0769 
1O PX -26.4371 
II PY 16.2559 
12 PY -16.559 
13 PX -20.319 
14 PX 20.319 
15 PX 264371 
16 PX 67.0769 
17 PZ 50.80 
18 PZ .46.99 
19 PX 99.3119 
20 PX .99-3119 
21 PY 46.256 
22 PY -46.256 
23 PZ -79.53 
24 PZ -49.53 
25 PZ 30.80 
26 PZ 34.74 
27 PZ 33.47 
28 PZ -33.47 
29 PZ .34.74 
30 PX -21.449 
33 PX -20.964 
34 PY 17.3 
35 PY -17.8 
36 PZ 44.51 
37 PX 20.964 
40 PX 21.449 

C MATERIAL SPECIFICATIONS 
C 
C 4.31 w/o URANIUM DIOXIDE 
MI 92234.5CC -0.0049 

V-235.50C .2.0715
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Figure 3.1.1-15 (continued) MCNP Input File: EXP4 

922383-C 46.0741 
80163.C -1.1495 

C 6061 ALUMINUM 
M2 13027.5 -96.93.  

12000.-SC -1.0 
14000.50C .0.6 
22000.•50C -0.15 
24000=.CC .0.195 
25055.50C .0.15 
26000.55C -0.7 
29000.50C .0.275 

C 5052-1132 ALUMINUM 
M3 13027..0C -9640 

12000.3CC -2.5 
14000.-0C -0.25 
2400050C .0.25 
25055.50C .0.10 
2600055C .0.4 
2900.5C .0.10 

C WATER 
M4 I001.50C 2.0 

8016.50C 1.0 
MT4 LWI'I01T 
C PLEXIGLASS 
MS 6012.5=C 0.03549 

1001.5=C 0.05673 
3016.50C 0.01420 

C II00ALUMINUM 
M6 13027.50C -99.00 

140003WC .0.1325 
25055.50C -0.05 
29000W3C .0.125 

C STAINLESS STEEL 304 ABSORBER PLATE 
M7 6012=CC .0.0800 

"7014=C .0.4000 
14000=CC -1.0000 
15031..0C .0.0450 
16032.50C .0.0300 
24000.50C .19.0000 
250553.C -2.0000 
26000.=C -67.24S0 
270593CC .0.2000 
28000.50C -40.0000 

C 
C CONTROL CARD SPECIICATIONS 
C 
MODE N 
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Figure 3.1.1-15 (continued) MCNP Input File: EXP4 

KCODE 500 1 25 525 
KSRC .61.9977.1120-61.9979.1440-61.997-7.1120-41.997-9.1440 

.59.965 7.112 0.59.965 9.144 0-59.965 .7.112 0-59.965.9.144 0 

.51.337 1.016 0 .5.137 -1.016 0-49.305 1.016 0-49.905.1.016 0 
41.677 7.112 0 -41.6"7 9.144 0-41077 -7.112 0.41.677 .9.144 0 
.39.645 7.112 0 -39.645 9.144 0 -39.645 -7.112 0.39.645 .9.144 0 
.15.24 7.112 0-15.24 9.144 0.15.24 -7.112 0-15.24.9.144 0 
13.20 7.112 0.13.20 9.144 0-13.208 -7.112 0.1320 -9.144 0 

.3.048 1.0160-3.043 .-.016 0-1.016 1.0160.1.016.1.0160 
9.144 7.112 0 9.144 9.144 0 9.144 .7.112 0 9.144 -9.144 0 
'I1.1767.1120 11.176 9.1440 11.176-7.1120 11.176.9.1440 
31.517 7.112 0 31517 9.144 0 31.517 -7.112 0 31.517 .9.144 0 
33.549 7.112 0 33.549 9.144 0 33.549 -7.112 0 33.549 -9.144 0 
41.677 1.016041.677-1.016041.677 .016041.677-1D16 0 
.43.709 7.112 0 43.709 9.144 0 43.709 -7.112 0 43.709 .9.144 0 
55.659 7.112 0 SSA59 9.1 440 SS59 .7.112 0 55.659 .9.144 0 

PRM 
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Figure 3.1.1-16 MCNP Plot: E XP4 x-y plane cross-section
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Eigure 3.1.1-17 MC'NP Plot: EXP4 x-z plane cross-section
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3.1.2 Mixed Oxide Fuel 

Electric Power Research Institute Mixed Oxide Critical Configurations 

This section contains six critical experiment configurations (Ref. 7) composed of unborated and 
borated water moderated lattices of 2 wt% PuO2 (8 wto Pu-240)/9S wt%/o U02 (natural) fuel rods.  
The PuO2/UO2 fuel rod description is shown in Figure 3.1.2-1. The PuO2/UO2 composition used 
in the MCNP models in shown in Table 3.1.2-1. The fuel rods were supported in a core structure 
composed of "eggcrate" type lattice plates with an upper lead shield. The axial view of the general 
core configuration is shown in Figure 3.1.2-2. The eggcrate lattice description is shown in Figure 
3.1.2-3. The aluminum compositions used in the MCNP models are shown in Table 3.1.2-2. A 
water reflector of at least 30 cm thickness was located below the aluminum base plate and around 
the fuel rod configuration in each experiment.  

Table 3.1.2-1 

2 wt% PuO2 (8 wt% Pu-240)/98 -t% U02 (natural) Fuel Composition (9.54 g/cc) 

Element/Isotope Atom Density (atoms/b-cm) 

U-234 1.2462E-6 

U-235 1.4891E-4 

U-236 2.0943E-9 

U-238 2.0619E-2 

Pu-238 3.8850E-8 

Pu-239 3.9477E-4 

Pu-240 3.321 SE-5 

Pu-241 1.6023E-6 

Pu-242 1.1887E-7 

Am-241 1.5024E-6 

Oxygen 4.3763E-2
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Table 4.2.2-2 
Tvne 6061 Aluminum Composition (2.6989 g/cc)

ElementlIsotope Weight Percent 

Aluminum 96.93 

Carbon 1.0 

Silicon 0.6 

Titanium 0.15 

Chromium 0.195 

Manganese 0.15 

Iron 0.7 

Copper 0.275

The first experiment, designated EXP22, is a 1.778 cm square pitch lattice composed of 469 fuel 

rods. The core loading diagram is shown in Figure 3.1.2-4. The water-to-fuel volume ratio is 1.195, 

K>_j and the water moderator is unborated. This critical experiment was analyzed with the WPDD 

MCNP4A code system. The MCNP4A input file is presented in Figure 3.1.2-5. This configuration's 

x-y plane, x-z plane, and y-z plane cross-sectional views obtained from the MCNP plotting sequence 

are presented in Figures 3.1.2-6, -7, -8, respectively. The WPDD's MCNP4A kcresult is 0.9966 

with a standard deviation of 0.0015.  

The second experiment, designated EXP23, is a 1.778 cm square pitch lattice composed of 761 fuel 

rods. The core loading diagram is shown in Figure 3.1.2-9. The water-to-fuel volume ratio is 1.195, 

and the water moderator contains 680.9 ppm of boron. This critical experiment was analyzed with 

MCNP4A using the input in Figure 3.1.2-10. This configuration's x-y plane cross-sectional view 

obtained from the MCNP plotting sequence is presented in Figure 3.1.2-11. The WPDD's MCNP4A 

kr result is 1.0018 with a standard deviation of 0.0015.  

The third experiment, designated EXP24, is a 2.210 cm square pitch lattice composed of 197 fuel 

rods. The core loading diagram is shown in Figure 3.1.2-12. The 1.562 cm pitch eggcrate lattice 

plate is used in this experiment. The fuel rods are loaded into every other lattice location to obtain 

the 2.210 cm pitch. The water-to-fuel volume ratio is 2.527, and the water moderator is unborated.  

This critical experiment was analyzed with MCNP4A using the input in Figure 3.1.2-13. This 

configuration's x-y plane cross-sectional view obtained from the MCNP plotting sequence is 
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presented in Figure 3.1.2-14. The WPDD's MCNP4A kff result is 1.0066 with a standard deviation 

of 0.0015.  

The fourth experiment, designated EXP25, is a 21210 cm square pitch lattice composed of 761 fuel 

rods. The core loading diagram is shown in Figure 3.1.2-15. The 1.562 cm pitch eggcrate lattice 

plate is used in this experiment. The fuel rods are loaded into every other lattice location to obtain 

the 2.210"cm pitch. The water-to-fuel volume ratio is 2.527, and the water moderator contains 

1090.4 ppm of boron. This critical experiment was analyzed with MCNP4A using the. input in 

Figure 3.1.2-16. This configurations x-y plane cross-sectional view obtained from the MCNP 

plotting sequence is presented in Figure 3.1.2-17. The WPDD's MCNP4A ker result is 1.0050 with 

a standard deviation of 0.0015.  

The fifth experiment, designated EXP26, is a 2.515 cm square pitch lattice composed of 160 fuel 

rods. The core loading diagram is shown in Figure 3.1.2-18. The 1.778 cm pitch eggcrate lattice 

plate is used in this experiment. The fuel rods are loaded into every other lattice location to obtain 

the 2.515 cm pitch. The water-to-fuel volume ratio is 3,641, and the water moderator is unborated.  

This critical experiment was analyzed with MCNP4A using the input in Figure 3.1.2-19. This 

configuration's x-y plane cross-sectional view obtained from the MCNP plotting sequence is 

presented in Figure 3.1.2-20. The WPDD's MCNP4A k.. result is 1.0086 with a standarddeviation 

of 0.0014.  

The sixth experiment, designated EXP27, is a 2.515 cm square pitch lattice composed of 689 fuel 

rods. The core loading diagram is shown in Figure 3.1.2-21. The 1.778 cm pitch eggcrate lattice 

plate is used in this experiment. The fuel rods are loaded into every other lattice location to obtain 

the 2.515 cm pitch. The water-to-fuel volume ratio is 3.641, and the water moderator contains 767.2 

ppm ofboron. This critical experiment was analyzed with MCNP4A using the input in Figure 3.1.2

22. This configuration's x-y plane cross-sectional view obtained from the MCNP plotting sequence 

is presented in Figure 3.1.2-23. The WPDD's MCNP4A kcr result is 1.0073 with a standard 

deviation of 0.0014.  
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CLAD. 1.435g0.003 an 00

U01 POWDER 

0.698 cm

CLADDING: ZIRCALOY-2 TUBING WITH PLUGS SEAL WELDED AT BOTH ENDS 

LOADING: 

ENPJCHMENT - 2.00 WT% PuOt IN NATURAL U02 

OXIDE DENSMTY - 1.54 g/cm3 

puo+UO . 11 2BgiROD 
Pu . 20.169 rC0.004 sIROD 

U - 970.305:0.225 glROO 
U0, POWDER . NATURAL URANIUM ABOUT 0.2 = THICK

Figure 3.1.2-12 wt% PuO2 (8 m1% Pu-240)198 mt% U02 (natural) Fuel Rod 
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Figure 3.1.2-2 Axial View of the EPRI Mixed Oxide General Core Configuration
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PITCH GRID D DIMA DIM B

Figure 3.1.2-3 Mixed Oxide Experiment Eggcrate Lattice Plate Description 
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Figure 3.1,2-5 MCNP Input File: EXP22 

CRITICAL EXPERIMENT NO. 22.0.71 wt' U-235. 0.700-in. pitch. 0 ppmb 

C 

C EXPERIMENT DESCRIPTION (FILENAME: EXP22A) 
C 
C THIS EXPERIMENT CONSISTS OF A WATER MODERATED AND REFLECTED CORE 

C OF 469 PuO2-UO2 FUEL RODS. THE WATER-TO-FUEL VOLUME RATIO IS 1.195.  

C THE CORE LATTICE HAS A SQUARE PITCH OF 0.7 INCHES OR 1.778 CM.  

C A 0.9525 CM LEAD SHIELD COVERS THE CORE AT THE TOP OF THE FUEL RODS.  

C THE FUEL RODS ARE SUPPORTED BY A 2.575 CM ALUMINUM PLATE. THE CORE 

C IS COMPLETELY REFLECTED ON ALL SIDES BY 30 CM OF WATER.  

C 
C REFERENCE: EPRI NP-196 
C 
C CELL SPECIFICATIONS.  
C 
C UNIT CE LL CONTAINING A FUEL ROD 

I I .9.54 .1+5-9 IMP:NI! U-1 

2 2 -954 -1 +4-5 IMP'N=I U-I 

3 3 4.3333-2 -2 .9 IMP:N=I U1I 

4 3 4.3333-2 -2+.1-9+4 IMP.N=I U=I 

5 3 4.3333-2 -2-4 IMP:Nut Uzi 

6 5 -1.0 +2-I1+12-13+14-+7 IMP:N=I UEI 

7 5 -1.0 2-11+.12-13414.6*3 IMP•NI UmI 

1 5 -1.0 +24 IMP.N=I U=I 

9 5 .-. 0 *2-7,6 IMP:NI U=I 

10 S -1.0 .2-3 IMP.N=I UzI 

II 4 -2.6939 (,11:-12:4.13:-14)4-7 IMP.N=I U=1 

12 4 -2.6989 (+11,:-12:.13:-14)-6+3 IMP:N-I UmI 
C 
C UNIT CELL CONTAINING ONLY THE SPACER GRIDS 

13 5 -I.0 +8 rMP:N-= U=2 

14 5 1-.0 .11+12-13+14-9*7 IMP:NaI U=2 

15 5 -1.0 -7.6 IMP:N=I U,=2 

16 5 -1.0 -II+12-13+14-6.3 IMP.N=I U=2 

17 5 -1.0 -3 IMP:.=l U=2 

I 4 -2.6939 (I11:-12:.13:-14)-8+7 IMP:N=I U=2 

19 4 -2.6989 (+11:-12:4.13:!4)-64.3 IMP:N=I 1U=2 
C 
C ARRAY OF CORE 
20 5 -1.0 -15.16-17+18 LAT=I U=3 IMP:N=I 

FILL 0:42 0:42 0.0 
I 1IR29R32OR 
I IIR29R320R 
I 1IR29R320R 
I IIR29R320R 
I 1IR29R320R
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Figure 3.1.2-5 (continued) MCNP Input File: EXP22 

I 11R29R320R 
I 1IR29R320R 
I IOR2 IOR 3 20R 
1 9R2 1IR320R 
I1 R 2 12R320R 
I 7R2 12R 3 21R 
I6R12 12R 3 22R 
2 I8R 3 23R 
2 17R 3 24R 
2 16R 3 25R 
2 15R 3 26R 
2 14R 3 27R 
2 13R 3 28R 
2 12R 3 29R 
2 1IR330R 
2 I0R 3 3IR 
2 9R 3 32R 
3 42R 
3 859R 

C 
C GLOBAL CONFIGURATIONS 
C 
C WINDOW FOR CORE ARRAY 
21 5 -.. 0 +19121+22-20-I0 IMP:Nw2 FILLn3 
C LEAD SHIELD 
22 6 -11.4 +10-23+19+21-20 IMPN-=I 
C 6061 ALUMINUM PLATE 
23 4 -2.6989 -22+24+19+21-20 IMP-N-I 
C WATER REFLECITPR REGIONS 
24 5 -10 +23-25.19+21-20 IMP-.N=I 
25 5 .1.0 +26-24 19+21-20 IMP:N-1 
C ZERO IMPORTANCE REST OF WORLD 
26 0 +25:-26:÷20:-19:-21 IMP:N-0 

C SURFACE SPECIFICATIONS 
I C 0.6415 
2 CZ 0.717S 
3 PZ 0.3175 
4 PZ 0.698 
5 PZ 0.898 
6 FZ 2.8575 
7 PZ 89.535 
9 PZ 92.b75 
9 PZ 92.138 
10 PZ 92.964 
II PX 0.73025 
12 PX -0.73025
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Figure 3.1.2-5 (continued) MCNP Input File: EXP22 

13 PY 0.73025 
14 PY -0.73025 
15 PX 0.889 
16 PX .0.899 
17 PY 0.889 
is PY .0.839 
190 PX 0.0 
20 CZ 69.0 
210 PY 0.0 
22 PZ 0.0 
23 PZ 93.916.  
24 PZ -2.8575 
25 PZ 124.0 
26 PZ -33.0 

C MATERIAL SPECIFICATIONS 
C 
C PuO2.UO2 FUEL 
MI 92234.50C 1.242-6 

92235.5CC 1.4S91-4 
92236.50C 2.0943-9 
92238.5C 2.0619-2 
94239.5C 3.885
94239.55C 3.9477-4 
94240.5CC 3.32-3-5 
94241-3CC 1.602.1-6 
94242.5WC 1.1187-7 
95241.50C 15024-6 
1016.5CC 43763-2 

C U02 WITh NATURAL ENRICHMENT 
M2 9223450C 1.1702-6 

92235.50C 1.5311-4 
9223.C5 2.1121-2 
.306.W5C 42.55-2 

C Z .RCALOY-2 
M3 3016.50C .0.12 

24000.50C -0.10 
26000.55C -0.10 
40000.50C -98.23 
50000.35C .1.40 
23000.50C -0.05 

C 6061 ALUMINUM 
M4 130273=C -96.93 

12000.50C .1.0 
14000.50C -0.6 
2.0003CC -0.15 
240003CC -0.195
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Figure 3.1.2-5 (continued) MCNP Input File: EXP22 

2505.5DC .0.15 
26000.55C -0.7 
29000.50C -0275 

C WATER 
MS $016.50C 1.0 

I0015OC. 2.0 
MT5 LV•rR.0IT 
C LEAD 
M6 32000.50C 1.0 
C 
C CONTROL CARD SPECIFICATIONS 
C 
MODEN 
KCODE 500 1 25 525 
KSRC 1.778 1.773463.5561.773461.7733.556463.5563.55646 

3.59 1.773 46 10.668 1.779 46 .89 3.556 46 10.669 3.556 46 

16.0 772 1.7S46 17.73 1.779 46 16.002 3.556 46 17.78 3.556 46 

5334 7.112 46 5.334 919 46 7.112 7.112 46 7.1 2 5.19 46 

12.446 7.112 46 12.446 .9 46 14224 7.112 46 14.224 9.89 46 

1.771 12.446 46 1.779 14.224 46 3.556 12.446 46 3.556 14224 46 

1.39 12.446 46 39 14.224 46 10.663 12.446 46 10.668 14.224 46 

5.335 16.002465.335 17.78467.112 16.002467.112 17.7146 
C 
C TALLY CARD SPECI'ICATIONS 
F24"N (12) 
FM24 1.01.6 
*F34:N (1 2) 
FM34 1.01-5 
F44 N (12) 
FM44 1.01-6 
"F54"N (12) 
FM54 1.01-6 
F64:N (12) 
n1b64 1.01-6 
*F74:N (1 2) 
FM74 1.01-6 
F&4:N (12) 
FM84 0D 4 -6 
*F94:N (1 2) 
FM94 1.0 1-6 
F104:N (12) 
Fi 104 1.0 1-6 
PFi 14:N (12) 
FMI14 1.0 16 
F124:N (12) 
FM124 1.0 1 6 
'F134N (12)
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Figure 3.1.2-5 (continued) MCNP Input File: EXP22 

FM604 1.0 1.6 
*F614-N (12) 
FM614 1.01.6 
F624:N (1 2) 
FM624 1.01.6 
OF64:N (1 2) 
FM634 1.01.6 
F644N (12) 
FM644 1.01.6 
OF654:N (1 2) 
FM654 1.01-6 
F664:N (1 2) 
FM664 .1.01-6 
*F674:N (1 2) 
FM674 1.01.6 
F684:N (12) 
FM694 1.01-6 
*F694"•N (1 2) 

FM694 1.0 16 
F704:.N (12) 
FM704 1.016 
IF714"N (12) 
FM714 1.01.6 
FM24:N (I 2) 
FM724 1.0 16 
OF734.N (12) 
FM734 1.0146 
F744:N (12) 
FM744 1.01-6 
-F754N (12) 
FM754 1.0 1-6 
F764:N (12) 
FM764 1.01.6 
*F774N (1 2) 
FM774 1.0146 
F'84:N (t 2) 
FM784 1.01.6 
-F794:N (12) 
FM794 1.0 1.6 
F804:N (12) 
FM804 • 01.6 

FS4:lN (1 2) 

FMSI4 1.01.6 
F824:N (12) 
FM824 1.01.6 

FS34N (0 2) 
FM834 1.0 1-6
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Figure 3.1.2-5 (continued) MCNP Input File: EXP22 

E174 9.00E-7 20.0 
E94 i.00E-6 20.0 
E194 L.0E-6 20.0 
E204 1.10E-6 20.0 
E214 .1 0E,-6 20.0 
E224 1.20E-6 20.0 

M234 1.20E-6 20.0 
E244 1.30E-6 20.0 
E254 1.30E-6 20.0 
E264 1.40E-6 20.0 
E274 1.40E-6 20.0 
E284 .SOE-6 20.0 
E294 1.50E-6 20.0 
E304 1.60E-6 20.0 
2314 1.60E-6 20.0 
E324 1.70E-6 20.0 
E334 1.70E-6 20.0 
E344 1.80E.6 20.0 
E354 1.802-6 20.0 
2364 1.90E6 20.0 
E374 1.90E-6 20.0 
E394 2.-OE-6 20.0 
E394 2.00E-6 20.0 
2404 2.IOE-6 20.0 
2414 2.10E-620.0 
E424 2.20E-6 20J) 
E434 2.20E-6 20.0 
2444 2.30E-6 20.0 
2454 2.30E-6 20.0 
E464 2.40E-6 20.0 
E2474 2.40E-6 20.0 
E484 2.50E-6 20.0 
2494 2."OE.6 20.0 
E504 2.60E-6 20.0 
E514 2.60E-6 20.0 
E524 2.70E-6 20.0 
2334 2.70E-6 20.0 
E544 2.80E-6 20.0 
E554 2.30-6 20.0 
E564 2.90E-6 20.0 
E574 2.90E-6 20.0 

584 3.00E-6 20.0 
54 3.004-6 20.0 
604 3.10E-6 20.0 

E614 3.10E- 20.0 
2624 3.20E26 20.0 
E634 3.20E-6 20.0
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Figure 3.1.2-5 (continued) MCNP Input File: EXP22 

E644 3.30E-6 20.0 
£654 3.30E-6 20.0 
E664 3.40E-6 20.0 
E674 3.40E-6 20.0 
E684 3.501-6 20.0 
E694 3.50E-6 20.0 
E704 3.60E-6 20.0 
£714 3.60E-6 20.0 
E724 3.70E-6 20.0 
F7.4 3.7E-6 20.0 
E744 3110£-6 20.0 
£754 3.SGE-6 20.0 
E764 3,90E-6 20.0 

E"74 3.90E-6 20.0 
£734 4.00E-6 20.0 
£794 4.00E-6 20.0 
E.04 4.10-6 20.0 
ES14 4.i0E-6 20.0 
£824 4.206 20.0 
E834 4.20E-6 20.0 
E844 4.30E-6 20.0 
E354 4.30M-6 20.0 
1864 4.40-6 20.0 
£874 4.40E-6 20.0 
E.314 4.50E-6 20.0 
E894 4.50A 20.0 
E904 4.6OE-6 20.0 
B914 4.60E-6 20.0 
E924 4.70E-6 20.0 
E934 4.70E-6 20.0 
E944 404E-6 20.0 
£954 4.10E-6 20.0 
E964 4.90E-6 20.0 
£974 4.901-6 20.0 
1984 5.00E-6 20.0 
E994 5.00-6 20.0 
PRINT
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Figure 3.1.2-8 MCNP Plot: EXP22 y-z plane cross-section
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L I 1 11 -1 -1- 1 

1 7 9 1115 17 19 21 23 25 27 29 31 33 •35 7 39 41 4.  

Figure 3.1.2-A EXP2.3 Core Loading Description
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Figure 3.1.2-10 MCNP Input File: EXP23 

CRCAL EXPERIMENT NO. 23,0.7 wt% U-235. 0.700-in. pitch. 630.9 ppmb 
C 
C EXPERIMENTDESCRIPTION 
C 
C THIS EXPERIMENT CONSISTS OFA WATER MODERATED AND REFLECTED CORE 

C OF 761 PuO2-UO2 FUEL RODS. THE WATER-TO-FUEL VOLUME RATIO IS 1.195.  

C THE CORE LATTICE HAS A SQUARE PITCH OF 0.7 INCHES OR 1.778 CM.  

C A 0.9525 Cm LEAD SHIELD COVERS THE CORE AT THE TOP OF THE FUEL RODS.  

C THE FUEL RODS ARE SUPPORTED BY A 2.0575CM ALUMINUM PLATE. THE CORE 

C - IS COMPLETELY REFLECTED ON ALL SIDES BY 30 CM OF WATER.  

C 
C REFERENCE: EPRJ NP-I96 
C 
C CELL SPECIFICATIONS 
C 
C UNIT CELL CONTAINING A FUEL ROD 

1 I -9.54 -1 .5-9 IMP:NzI Umi 

2 2 -9.54 -1+4-5 IMP:NI U-I1 

3 3 4.3333-2 -2+9 IMP'NwI U-I 

4 3 43333-2 -2+1 -9+4 IMP:N=I U-O 

5 3 4.3333-2 -2-4 IMP'N=I UlI 

6 5 -1.0 +2-11#12-13+14-9+7 IMPN-I U-I 

7 5 -1.0 +2-11,12-13+14,6+3 'MPNwI UJl 

9 5 -1.0 +2+ IMPN-I U=i 

9 5 -I.0 +2-7.6 IMP.N=I UIa 

10 5 -10 +2-3 IMP:NwI U=I 

I1 4 -2.6939 (÷11:-12:+13:.14)-4+7 IMP:NaI U-I 

12 4 .2.6989 (4i1:4I1+13:-44)4-63 IMP:NaI U-I 
C 
C UNIT CELL CONTAINING ONLY THE SPACER GRIDS 

13 5 -1.0 4- IMP:NwI U=2 
14 5 -. ,0 -11+12-13+14-3+7 IMPN=I U=2 

15 S -1.0 -7+6 . IMP:N=I U=2 

16 5 .1.0 -1112-13+14-6÷3 IMP:NaI U=2 
17 5 -1.0 -3 IMP:N=I U=2 

It 4 -2.6989 (÷I!:-12:+i3:-14)-8'7 IMP:N=I U-2 
19 4 -2.6989 (÷11-12:-+13:.14)-6+3 IMP'N=I U-2 
C 
C ARRAY OF CORE 

20 5 -1.0 .15 +16-17+1: LAT=I U=3 IMP:N=I 
FILL 0:42 0.42 0-0 
I 15R 2 •R 3 20R 
I lSR25R320DR 
I ISR2 5R 3 20R 
I 15R2,R320R 
I 14R 2 6R 3 20R
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Figure 3.1.2-10 (continued) MCNP Input File: EXP23 

I 14R 26R 3 20R 
I 14R2 6R 3 20R 
I 13R 2 7R 3 20R 
I 13R27R 3 20R 
I 12R 2 8R 3 20R 
I 12R 27R3 21R 
I 1IR27R322R 
I 10R 2 7R 3 23R 
I 8R2SR324R 
I 6R29R325R 
I 3R211R326R 
2 14R 3 27R 
2 13R 3 28R 
2 12R 3 29R 
2 11R 3 30R 
2 tOR 3 31R 
2 9R 3 32R 
3 902R 

C 
C GLOBAL CONFIGURATIONS 
C 
C WINDOW FOR CORE ARRAY 

21 5 .lb ÷19,21,22-20-10 IMPJN=! FML]•3 

C LEAD SHIELD 
22 6 -11.4 +10.23.19+21-20 IMP:N-l 

C 6061 ALUMDM PIATE 
23 4 -46999 -22 ,24 ÷19 421-20 IMP:N-I 

C WATER REFLECTOR REGIONS 

24 5 -1.0 +23-25+19+21-20 IMP'J4=I 

25 5 -1.0 ,26-24€19+ 21-20 MPH.N-I 

C ZERO IMPORTANCE REST OF WORLD 

26 0 +25:-26:420:-19:-21 IMP.N-0 

C SURFACE SPECIFICATIONS 
I CZ 0.6415 
2 CZ 0.7175 
3 PZ 0.3175 
4 PZ 0.698 
5 PZ 0.993 
6 PZ 2.8575 
7 .Z 99.535 
8 PZ 92.075 
9 PZ 92.138 
10 lFZ 92.964 
iI PX 0.73025 

12 PX .0.73025 
13 PY 0.73025 
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Figure 3.1.2-10 (continued) MCNP Input File: EXP23 

14 PY -0.73025 
15 PX 0.989 
16 PX -0.889 
17 PY 0.889 
Is PY -0.889 
190 PX 0.0 
20 CZ 69.0 
21* PY 0.0 
22 PZ 0.0 
23 PZ 93.9165 
24 PZ -2.1575 
25 PZ 124.0 
26 PZ -33.0 

C MATERIAL SPECIFICATIONS 
C 
C PuO2-UO2 FUEL 
MI 92234.50C 12462-6 

92235..5C 1.4891-4 
92236.•C 2.0943-9 
922383CC 2.0619-2 
94238.5C 3.135-1 
94239.55C 3.94774 
94240.50C 3.3219-5 
9424 1.5CC 1.6023-6 
94242-50C 1.187-7 
952413.5C I.5024
1016.50C 4.3763-2 

C U02 WITH NATURAL ENRICHMENT 
M2 922343CC 1.1702-6 

92235.50C 1.5311-4 
92238-50C 2.1121-2 
9016.50C 4.2551-2 

C ZIRCALOY-2 
M3 101650C -0.12 

24000.50C -0.10 
26000.55C -0.10 
40000.50C 9M3.2 
SC0C.35C -1.40 
28000.50C -0.05 

C 6062 ALUMINUM 
M4 130273CC .96.93 

120003WC -1.0 
14000.50C .0.6 
22D0.50CC .0.15 
2400050C -0.195 

25055.5C 40.15 
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Figure 3.1.2-10 (continued) MCNP Input File: EXP23 

26000.S5C -0.7 
29000.5CC .0.275 

C WATER WITH U0.9 PPM OF BORON 
Ms 100150C 2.0 

3016.50C 1.0 
5010.50C 2.2135-4 
5011.50C 9.099275-4 

MTS LWTR.OIT 
C LEAD 
N16 320005CC 1.0 
C 
C CONTROL CARD SPECIRICATIONS 
C 
MODE N 
KCODE 500 1 25 52 
KSRC 1.779 1.775 46 3.556 1.778 46 1.778 3.55646 3.556 46 

8.29 1.771 46 10.668 1.775 46 $19 3.556 46 10.668 3.56 46 
16.002 1.778 46 17.78 1.778 46 16.002 3556 46 17.79 3.556 46 
5.334 7.112 46 5.334 1.59 46 7.112 7.112 46 7.112 8.99 46 
12.446 7.112 46 12.446 1.39 46 14.224 7.112 46 14.224 3.89 46 
1.778 12.4"646 1.771 14.224 46 3.556 12.44646 3.556 14.224 46 
5.89 12.44646 8.89 14.224 46 10.668 12.44646 10.668 14.224 46 
5335 6.002 46 5.335 17.72 46 7.112 16.002 46 7.112 17.7 46 

PRINT
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Figure 3.1.2-13 MCNP Input File: EXP24

CRITICAL EXPERIMENT NO. 24a. 0.71 wte U-23S, 0.370-in. pitch. 0 ppmb 

C (RODS ARRANGED AS SHOWN IN FIG. 32 OF ORNL.TM-12295) 

C EXPERIMENT DESCRIPTION 
C 
C THIS EXPERIMENT CONSISTS OF A WATER MODERATED AND RI 

C OF 195 PuO2-UO2 FUEL RODS. THE WATER-TO-FUEL VOLUMERU 

C THE CORE LATTICE HAS A SQUARE PITCH OF 0.370 INCHES OR 

C A 0.9-5 CM LEAD SHIELD COVERS THE CORE AT THE TOP OFP 

C THE FUEL RODS ARE SUPPORTED BY A 2.1575CM ALUMINUMP 

C IS COMPLETELY REFLECIED ON ALL SIDES BY 30 CM OF WATE 

C 
C REFERENCE: EP NP-196 
C 
C CELL SPECIFICATIONS 
C 

C UNIT CELL CONTAINING A FUEL ROD 

1 1 -9.54 -1*5-9 IMP.N-1 U-I 

2 2 -934 -144-5 IMP:NHI UaI 

3 3 4.3333-2 -2+9 IMP:N-I U-1 

4 3 4.3333-2 -2 +1 -9 +4 IMP:N-I UnI 

5 3 4.3333-2 .2.4 IMP:N=I U-I 

6 5 -lb +2-11+12-13+144÷7 IMP'-NI U-I 

7 5 -1.0 +2-11+12-13+14-6÷3 IMP'N=I UmI 

8 5 .1.0 +2+÷ IMP:N=! U-I 

9 S -1.0 42-746 IMP:N-I U-I 

10 5 -. 0 .2-3 IMP:.N-I U-1I 

11 4 -2.6989 (+11:-12:.13:-14)4+7 IMP:Nzl Ua! 

12 4 -2.6989 (,+I:-12:+13:-14)-6+3 IMP:N-! U-I 
C 

C UNIT cELL CONTAINING ONLY THE SPACER GRIDS 

13 5 -1.0 4. IMP.N-I U-2 

14 5 -1.0 .11,12-13*14-S÷7 IMP:NI U=2 

15 5 -1.0 -746 IMP:N-I U=2 

16 5 -1.0 .11,12.13÷144-63 IMP:N=I Uw2 

17 5 -1.0 -3 IMP-N-I U-2 

18 4 -2.6989 (÷1h42:013:-14)-84
7 IMP-.N-I U-2 

19 4 -2.6989 (+11:-12.-+13:-14)-6+3 IMP'N=I U-2 
C 
C ARRAY OF CORE 

20 5 -1.0 .15 +16-17 +18 LATwl U1=3 IMP:Nal 
FILL -33:33 -38:380.:0 
3 1077. SROWS I TO 14 

3 13R 3 17R 2 10R 3 Hit 3 13R SROW IS 

3 13R 3 I6R 2 14R 3 16R 3 13R 
3 13R 3 13R 220R 23 13R 3 13R 
3 13R3 12R222R3 12R3 13R

EFLECTED CORE 
ATIO IS 2.527.  
L2IOCM.  
HEFUEL RODS.  

LATE. THE CORE 
R.
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Figure 3.1.2-13 (continued) MCP Input File: EXP24 

3 13R 39R22R3 R 3 13R 
3 13R3SR230R3BR3 13R SROW2D 

3 13R 3 7R 2 32R 3 7R 3 13R 

3 13R 3 6L2 34R 3 6R 3 13R 

3 13R 35R2 36R 3 SR 3 13R 

3 13R 34R23R 34R3 13R 
313R 3 3R 2 40R 3 3R 3 13R SROW 25 

313R 34R,238R 34R 313R 

3 13R 33R 240R 3 3R 3 13R 

3 13R 3 2R 242R 3 2R 3 13R 

3 15R2 11R25R 1212 1212125R2 IIR3 15R 

315R2 11R22R !2121212121212122R2 1IR315R SROW30 

3151211R221212121212121212122211R315R 
314R212R2121212121212121212122212R314R 
313R212R221212121212121212122212R3 15R 

313R212R212121212121212121212212R315R 
312R213R 1212 12121212121212122213R3 14RSROW35 

312R213R21212 121212 12121212 12213R3 14R 

312R2 13R 1212 121212 12 12121212 12 13R3 14R 

312R213R21212 1 2121212 1212 1 2 1 2213R3 14R 

312R2 13R 1212121212121212 12121213R314R 

312R213R212121212121212121212213R3 14RSROW40 

312R213R 1212 1212121212121212 1213R3 14R 

312R213R2 12121212121212121212213R314R 
312R213R221212121212121212121213R314R 
313R212R212121212121212121212212R315R 

3 13 R 2 12 R 2 2 1 2 1 2 1 2 12 2 1 2 1 2 122 !2 2 2 212R315"RSROW45 

313R12 12212 12122121212121212122212R3 15R 

313R2 12R22 121212 12 121212121222 1IR3 171R 

3 15R2 1IR22R 11212121212121212R2 1IR3217R 

313R2 1IR25R12 121212125R2 1IR3 17R 

3 13R32R242R32R313R SROW 50 

3 13R 3 3R 2 40R 3 3R 313R 
313R34R231134R313R 
3 13R 33R 2 40R 3,3R 3 13R 
3 13R 34R 2 38R 3 4R 3 13R 

3 13R3SR236R35R3 13R SROWSS 

3 13R 36R 234R 36R3 13R 

3 13R 37R2 32R 3 7R3 13R 
3 1313 3 IR 2 30 3S3 OR3 

3 13R 3 9R 2 28R 3 9R3 13R 

3 13R 3 12R 2 22R 3 12R 3 13R SROW 6D 

3 13R3 13R 2 201 3 13R3 13R 

3 13R 3 16R 2 141 3 16R 3 13R 

3 13R 3 17R 2 10PO 3 19R 3 13R $ROW 63 

3 1077R SROWS 64 TO 77 
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Figure 3.1.2-13 (continued) MCNP Input File: EXP24 

C 
C GLOBAL CONFIGURATIONS 
C 
C WINDOW FOR CORE ARRAY 

21 S -1.0 +22-20-10 IMP'Nw' FILLx3 
C LEAD SHIELD 
22 6 .114 +10-23-20 IMP:N=I 
C 6061 ALUMINUM PLATE 

23 4 .2.6989 .22 +24-20 IMP:.N

C WATER REFLECTOR REGIONS 
24 5 -1.0 +23-25-20 IMP.N-I 

25 5 -1.0 +26-24-20 IMP:N-1 
C ZERO IMPORTANCE REST OF WORLD 

26 0 425:-.26:+20 IMP.N,0 

C Su'RFACE SPECIFICATIONS 
I CZ 0.6415 
2 CZ 0.7175 
3 pZ 0.3175 
4 PZ 0.69K 
5 PZ 0.898 
6 FZ 2.8575 
7 PZ 89.535 
S PZ 92.075 
9 pz 92.138 
10 PZ 92.964 
11 PX 0.74041 
12 PX .0.74041 
13 py 0.74041 
14 PY .0.74041 
15 PX 0.78105 
16 PX .0.78105 
17 PY 0.73105 
1i PY 4.78105 
20 CZ 58.0 
22 PZ .0 
23 PZ 93.9165 
24 PZ -2.5 
25 PZ 124.0 
26 PZ .33.0 

C MATERjAL SPECIFICATIONS 
C 
C PuO2-UO2FUEL 
MI 92234.5C 1.2462-6 

92235. C 1.A891-4
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Figure 3.1.2-13 (continued) MCNP Input File: EXP24 

92236.50C 2.0943-9 
9223•3•C 2.0619-2 
942333C 3.8354 
9423955C 3.S4r7.4 
94240-5CC 3.3219-5 
942413CC 1.6023-6 
94242=5C 1.1387-7 
95241.MC 1-024-6 
9016,5DC 4.3763-2 

C U02 WITH NATURAL ENRICHMENT 
M2 92234S0 1.1702-6 

92235.5C 1.531.-4 
9223•30C 2.1121-2 
8016.,5C 4.2551-2 

C ZIRCALOY-2 
M,3 8016.30C -0.12 

240003CC -0.10 
26000.SS -0.10 
400005WC -9.23 
S0000= -1.40 
280003WC -0.05 

C 6061 ALUMINUM 
M4 130273CC -96.93 

12000=C -1.0 
14000.5CC .0.6 
22000..C -0.15 
24000.0C 40.195.  
2•5•CC .0.15 
26000.55C .0.7 
29000.50C -0.275 

C WATER 
Ms 3016.30C 1.0 

10015CC 2.0 
MT5 LWTR.0IT 
C LEAD 
M6 n =000.5CC 1.0 
C 
C CONTROL CARD SPECIFICATIONS 
C 
MODE N 
KCODE 500 1 25 525 
KSRC 00466.629404613.2583046-6.6294046-13.253 046 

06.6294460 13.2583460.6.6294460 -13.2335046 
6.62946.6294466.6294 13.2588 466.6294 -6.629446 
6.6294 -13.2533 46 4.624•6.6294 46 -6.6294 13.25•3 46 
-6.62•4 -.6294 46 -6.6294 -13.258 46 13.2583 6.629446
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Figure 3.1.2-13 (continued) MCNP Input File: EXP24 

13.258-6.6294 46 -13.2588 &.6294 46 -13.2598 -6.6294 46 
PRINT
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Figure 3.1.2-14 MCNP Plot: EXP24 x-y plane cross-section
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Figure 3.1.2-16 MCNP Input File: EXP25 

CRmCAL EXPERIMENT NO. 25. 0.71 wt% U.235. 0.170-in. piteh. 1090.4 ppmb 

C 
C EXPERIMENT DESCRIPTION 
C 
C THIS EXPERIMENT CONSISTS OF A WATER MODERATED AND REFLECTED CORE 

C OF 761 FuO2-UO2 FUEL RODS. THE WATER-TO-FUEJL VOLUME RATIO IS 2"527.  

C THE CORE LATTICE HAS A SQUARE PITCH OF 0.170 INCHES OR 2, 10 CM.  

C A 0.9525 CM LEAD SHIELD COVERS THE CORE AT THE TOP OF THE FUEL RODS.  

C THE FUEL RODS ARE SUPPORTED BY A 2.$575CM ALUMINUM PLATE. THE CORE 

C IS COMPLETELY REFLECTED ON ALL SIDES BY 30 CIA OF WATER.  

C 
C REFERENCE: EPRI NP-196 
C 
C CELL SPECIFICATIONS 
C 
C UNIT CELL CONTAINING A FUEL ROD 

1 1 .9.54 -1 5 .9 ImP:N=I UZI 

2 2 -9.54 -1+4.5 IMPI.N-I U-I 

3 3 4.3333-2 -2 .9 IMP.N-I Ual 

4 3 4.3333-2 -2*+I -94 IMP:1NI U-I 

5 3 4.3333-2 -2-4 IMP-.N=I U-! 

6 5 -1.0 +2.11+12-13+144+7 IMP:N-1 U-I 

7 5 -I.0 +2-11+12-13+14-6+3 IMP:Nl UI 

1 5 -1.0 +24 IMPN.-I UzI 

9 5 -I.0 #2.-7 6 IMP:N-I UzI 

10 5 -1.0 +2-3 IMP-N-I U-I 

I1 4 -2.69"9 (+11:-12.+13:.14) 4+7 IMP:N-i UI1 

12 4 -2.6989 (+11,12:+13:-14)-
6 +3 =MP-N1 U-I 

C 
C UNIT CELL CONTAINING ONLY THE SPACER GRIDS 

13 5-1.0 +. IMP'NI U-2 

14 5 .1.0 -II+12-13+144+7 IMP;N-I U,2 

15 5 -1.0 -746 IMP.N-I 11= 

16 5 -1.0 .1I+12-13+14.6+3 IMP:.N=I U=2 

17 5 -1.0 -3 IMP:N-I U=2 
18 4 .2.6989 (+II:-12:+13:.14)-9+7 IMP:N-I U=2 

19 4 -2.6989 (,II:-12:.13:-14).6+3 IMP:NmI U-2 

C 
C ARRAY OF CORE 
20 5 -1.0 -15+16-17I÷1 LAT-1 U=3 IMP-N=I 

FILL 0:38 038 0:0 

1 2 12121 2 121212121212121 22 313R 

21212121212121212121212 22 313R 

121212i2r21212121212121 22 313R 

21212121212121121212121 222 313R 

1212121212121212121212 222 313R
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Figure 3.1.2-16 (continued) MCNP Input File: EXP25 

2121212121212121212121 223 313R 
121212121212121212121 2223 313R 
212121212121212121212 2223 313R 
121212121212121212121 2233 313R 
21212121212121212121 22233 313R 
1212121212121212121 222233 313R 
2121212121212121212 222333 313R 
1212121212121212121 223333 313R 
212121212121212121 2223333 313R 
12121212121212121 22223333 313R 
2121212121212121 222233333 313R 
121212121212121 2222333333 313R 
21212121212121 22223333333 313R 
i212121212121 222233333333 313R 
2121212121 222222333333333 313R 
121212121 2222223333333333 313R 
212121 2222223333333333333 313R 
121 2222222233333333333333 313R 
3 623R 

C 
C GLOBAL CONFIGURATIONS 
C 
C WINDOW FOR CORE ARRAY 
21 5 .10 ÷22.20.10+27.23 IMPN-I F111-3 
C LEAD SHIELD 
22 6 -11A +10-23-20.27.23 IMP-.N=! 
C 6061 ALUMINUM PLATE 
23 4 -2.6989 .22#24-20+27+28 IMPN=I 
C WATER REFLECTOR REGIONS 
24 5 .1.0 .23 -25-20 +27"/29 IMP:N-1 
25 5 -1.0 +26-24-20+.2728 IMPN-I 
C ZERO IMPORTANCE REST OF WORLD 
26 0 ÷25:426:420:427:429 IMP:N0 

C SURFACE SPECIFICATIONS 
I CZ 0.6415 
2 CZ 0.7175 
3 PZ 0.3175 
4 PZ 0.699 
5 PZ 0.898 
6 PZ 2.3575 
7 PZ 89.535 
8 PZ 92.075 
9 PZ 92.138 
10 PZ 92.964 
I1 PX 0.74041 
12 PX -0.74041
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Figure 3.1.2-16 (continued) MCNP Input File: EXP25 

13 PY 0.74041 
14 PY -0.74041 
15 PX 0.78105 
16 PX -0738105 
17 PY 0.73105 
19 PY .0.78105 
20 CZ 58.0 
22 PZ 0.0 
23 PZ 93.9165 
24 PZ -2.2575 
25 FZ 124.0 
26 PZ -33.0 
27" PX 0.0 
29* PY 0.0 

C MATERIAL SPECIFICATIONS 
C 
C PuO2-UO2FUEL 
MI .22345.0C 12462-6 

92235.50C 1.4S91-4 
92236.50C 2.0943-9 
9223.SOC 2.0619-2 
942393.CW 3.385-3 
94239.55C 3.9477-4 
94240.50C 33213-5 
94241,.5C 1.6023-6 
94242.50C 1.1187-7 
952413.0C 1.5024-6 
9016.50C 4.3763-2 

C U02 WITH NATURAL ENRICHMENT 
M'-2 92234.5CC 1.17024 

9223..50C 1.53194 
922385CC 2.1121-2 
1016.=OC 4.2551-2 

C ZIRCALOY-2 
M3 1016.5CC -0.12 

2400050C -0.10 
26000.55C -0.10 
400003C .9S.23 
5C00035C -1.40 
2000D30C -0.05 

C 6061 ALUMINUM 
M4 13027.SOC -96.93 

12000.5CC .-.0 
14000.50C -0.  
22000.OCC .0.15 
2400050C .0.195
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Figure 3.1.2-16 (continued) MCNP Input File: EXP25 

25055.50C -0.15 
26000.55C -0.7 
290005CC -0.275 

C WATER 
M5 1001.50C 2.0 

3016.50C 1.0 
5010.50C 3.66199-4 
5011.50C I A55565-3 

MT5 LWTR.OIT 
C LEAD 
M6 32000.5=C 1.0 
C 
C CONTROL CARD SPECIFCATIONS 
C 
MODE N 
KCODE 5O0 1 25 52S 
KSRC 3.1242 3.1242 46 3.1242 12.4968 46 3.1242 21.8694 46 3.1242 31.242 46 

7.3105 7.8105 46 7.1105 17.183146 7.1105 26.557 46 
12.4968 3.1242 46 12.4963 12.4968 46 12A969 21.1694 46 
17.1331 7.8105 46 17.1331 17.1331 46 17.1331 26.5557 46 

21.3694 3.1242 46 21.8694 12.4968 46 21.1694 21.1694 46 

26.5557 7.3105 46 26.5557 17.133146 31.242 3.1242 46 
PRINT 
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Figure 3.1.2-19 MCNP Input File: EXP26 

CRITICAL EXPERIMENT NO. 26.071 wt% U-235.0.990-in. pitch, 0 ppmb 
C 
C EXPERIMENT DESCRIPTION 
C 
C THIS EXPERIMENT CONSISTS OF A WATER MODERATED AND REFLECTED CORE 

C OF 160 PuO2-UO2 FUEL RODS. THE WATER-TO-FUEL VOLUME RATIO IS 3.641.  

C THE CORE LATTICE HAS A SQUARE PITCH OF 0.990 INCHES OR 2-5 15 CM.  

C A 0.9525 CM LEAD SHIELD COVERS THE CORE AT THE TOP OF THE FUEL RODS.  

C THE FUEL RODS ARE SUPPORTED BY A 2.75 CM ALUMINUM PLATE. THE CORE 

C. IS COMPLETELY REFLECTED ON ALL SIDES BY 30 CM OF WATER.  
C 
C REFERENCE: EPRI NP-I96 
C 
C CELL SPECIFICATIONS 
C 
C UNIT CELL CONTAINING A FUEL ROD 
I I -9.54 -1+S-9 IMP.N=I U=1 
2 2 -9.54 -144-5 IMP:NSI U-I 
3 3 43333-2 -2+9 " IMP'NwI Ui 
4 3 4.3331-2 -2 +1 -9+4 IMP N-I UzI 
5 3 4.3333-2 -2-4 IMP:N-! UzI 
6 5 -1.0 ,2-11,12-13*14÷S+7 IMP.NI Ui 

"7 5 -1.0 +2-11+12-13* 14 -6 +3 IMP'Nw- UzI 
1 S .1.0 .24. IMP'N=I Uzi 
9 S -1.0 +2-746 IMP:N-I UI 

10 5 -1.0 +2-3 IMP:NI U=I 
i1 4 -2.6989 (+It:.12:.I3:-14)4÷7 IMP:NI U-I 

12 4 -2.6989 (,II:-12:*13:.14)-6÷3 IMP.N.! UzI 
C 
C UNIT CELL CONTAINING ONLY THE SPACER GRIDS 

13 5 -I.0 + IMP'NI U.-2 
14 S .1.0 -II +12-13"14 4+7 IMP.NI1 U32 
15 S -1.0 .746 IMP:N-I 1U-2 
16 S •1.0 .11,12-13+14-643 IMP:NI U3=2 
17 S -1.0 -3 IMP:NwI Uw2 
I1 4 -2.6989 (+11:-12:1.3:-.14)-9÷7 IMP:N"I U=2 

19 4 .2.6989 (11:.-12:+13:-14)-6"3 IMP:N-1 U=2 
C 
C ARRAY OF CORE 
20 5 -1.0 -15,16-17+15 LATwI 13.3 IMP-.N=I 

FILL 0:390:39 0.  
1212121212 21CR 315R 
2121212121 21CR 315R 
1212121212 210R 315R 
2121212121 210R 31tR 
121212121 21IR 31gR
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Figure 3.1.2-19 (continued) MCNP Input File: EXP26 

212121212 211R 338R 
121212121 21IR 318R 
212121212 210R 3 318R 

M21212121 210R 3 318R 
2121 215R 3 313R 
213R 33 318R 
21SR 33 318R 
21SR 33 318R 
217R 32R 31KR 
216R 33R 31KS 
215PK 34R 31KR 
214R 35R 313R 
213R 36R 313R 
212R 37R 3139 
29R 310R 31SR 
26R 313R 3 ISR 
3 759R 

C 
C GLOBAL CONFIGURATIONS 
C 
C WINDOW FOR CORE ARRAY 
21 5 -1b0 ' 19+21-22-20-10 IMP:NW FILL-3 
C LEAD SHIELD 
22 6 -IIA +10-23+19÷21-20 IMP:N=l 
C 6061 ALUM3NUM PLATE 
23 4 .2.6989 .22 .24 .19 +21 -20 IMPN-I 
C WATER REFLECTOR REGIONS 
24 5 .1.0 ÷23-25+19.21-20 IMPN-! 
25 5 .1.0 .26-24.19.21-20 IMP-.N=I 
C ZERO IMPORTANCE REST OF WORLD 
26 0 +25:.26:420:-19:421 IMP:N=0 

C SURFACE SPECIFICATIONS 
I CZ 0.6415 
2 CZ 0.7175 
3 PZ 0.3175 
4 PZ 0.698 
5 PZ 0.898 
6 PZ 2.8575 
7 PZ 89.535 
8 PZ 92.075 
9 PZ 92.138 
10 PZ 92.964 
I1 PX 0.73025 
12 PX -0.7302r5 
13 PY 0.73025 
14 PY -0.73025
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Figure 3.1.2-19 (continued) MCNP Input File: EXP26 

15 PX 0.889 
16 PX -0.889 
17 PY 0.389 
is PY -0.889 
19" PX 0.0 
20 :z 69.0 
210 PY 0.0 
22 PZ 0.0 
23 FZ 93.9165 
24 PZ -2.8575 
25 PZ 124.0 
26 PZ -33.0 

C MATERIAL SPECFICAMTONS 
C 
C PuO2-UO2FUEL 
M1 92234.5C 1.2462-6 

92235.SOC 1.4391-4 
92236.50C 2.0943-9 
92238.5C 2.0619-2 
94238.5CC 3.3858 
94239.5C 3.94774 
94240.51 3.321-.5 
942415CC 1.6023-6 
94242.50C 1.1387-7 
95241.=CC 130244
3016.5CC 4.3763-2 

C U02 WITH NATURAL ENRICHMENT 
M2 92234.5=C 1.1702-6 

92235.5= ..1334 
92239.5C 2.1121-2 
8016=C 4.2551-2 

C ZIRCALOY-2 
M3 3016.50C -0.12 

24000.5C 40.10 
26000.L5C -0.10 
400005CC -98.23 
50000.35C .1.40 
2800053C -0.05 

C 6061 ALUMINUM 
M4 13027.50C -96.93 

1200035C -1.0 
140005WC .0.6 
22000-CC -0.15 
24000.5CC .0.195 
25055.5CC -0.15 
26000.SSC -0.7
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Figure 3.12-19 (continued) MCNP Input File: EXP26 

29000n=C -0.275 
C WATER 
M5 8016.50C 1.0 

I001.50C 2.0 
MTS LWTR.01T 
C LEAD 
M6 82000=5C 1.0 
C 
C CONTROL CARD SPECIFICATIONS 
C 
MODEN 
KCODE 500 I 25 525 
KSRC 1.77 1.778 46 3.556 1.77146 1.778 3.556 46 3-556 3-556 46 

1.19 1.771 46 10.661 1.773 46 3.19 3-556 46 10.668 3.556 46 

16.002 1.771 46 17.71 1.778 46 16.002 3.556 46 17.78 3.556 46 

5334 7.112 46 5.334 1.39 46 7.112 7.112 46 7.112 3.89 46 

12.446 7.112 46 12.446 3.89 46 14.224 7.112 46 14.224 3.99 46 

1.7 78 12.446 46 1.771 14.224 46 3.556 12.446 46 3.556 14.224 46 

3.19 12.446 46 1.19 14.224 46 10.66M 12.4646 10.66U 14.224 46 

5.335 16.002 46 5335 17.78 46 7.112 16.002 46 7.112 17.79 46 
PRINT
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Figure 3.1.2-21 EXP27 Core Loading Description 
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Figure 3.1.2-22 MCNP Input File: EXP27

CRITICAL EXPERIMENT NO. 27.0.71 wt% U-235, 0.990-in. pitch, 767.2 ppmb 
C 
C EXPERIMENTIDESCRIPTION 
C 
C THIS EXPERIMENT CONSISTS OF A WATER MODERATED AND REFL 
C OF 689 PuO2-UO2 FUEL RODS. THE WATER-TO-FUEL VOLUME RATI 
C THE CORE LATTICE HAS A SQUARE PITCH OF 0.990 INCHES OR 2.51 
C A 0.9S25 CM LEAD SHIELD COVERS THE CORE AT THE TOP OF THE I 
C THE FUEL RODS ARE SUPPORTED BY A 2.8S75 CM ALUMINUM PLAI 
C IS COMPLETELY REFLECTED ON A.L SIDES BY 30 CM OF WATER.  
C 
C REFERENCE RI NP-196 
C 
C CELL SPECIFICATIONS 
C 
C UNIT CELL CONTAINING A FUEL ROD 
1 1 .9.54 .1+5-9 IMP:N-I U-I 
2 2 -9.54 -1.4-5 IMP:N-I UaI 
3 3 4.3333-2 -2,9 IMP:N-I UI 
4 3 4.3333-2 .2,1-9.4 IMP:N-1 UzI 
5 3 4.3333-2 .2.4 IMP:NuI U-I 
6 5 -10 +2-11+12-13+14-9+7 IMP.N-I Uzi 
7 5 .1.0 +2.11+12.13,14-6+3 IMP:N-I 1.1=1 
3 S -1.0 +2+9 IMP-.I U1I 
9 S -1.0 42-746 IMPN=I UzI 
30 5 -1.0 +2-3 IMP1N=1 U-i 
II 4 .2.6989 (411:4.'2:13:-44).117 IMP.NI U.i 
12 4 -2.6939 (01,:-12:.13:14)-643 IMP;.NI U,,I 
C 
C UNIT CELL CONTAINING ONLY THE SPACER GRIDS 
13 5 -1. 48 IMP:NmI U-2 
14 5 .1.0 -11.12-13+.14-4.7 IMP:N=I U12 
15 5 -1.0 .7+6 IMP:.N-I U=2 
16 5 -1.0 .11+12-13+14-6.+3 IMP:N'I U12 
17 5 -1.0 -3 IMP.N-| U=2 
13 4 .26989 (÷|1:-12:÷13:-14)-g÷7 IMP:N=1 U-2 
19 4 -2.6989 ( i1:-12:÷13:-14)-6+3 IMP:N=I U4=2 
C 
C ARRAY OF CORE 
20 5 .1.0 -15+16-17+11 LATuI U,=3 IMP'NwI 

FILL 0:39 0:39 0.0 
12 2123 21212121212 121 31SR 
212122121212121212121231IR 
12121212121212121212131OR 
212121212121212121212319R 
123212121212121212121313R

ECTED CORE 
O|S3.641.  
5CM.  
FUEL RODS.  
rE. THE CORE
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Figure 3.1.2-22 (continued) MCNP Input File: EXP27

2121212121212121212 12319R 

12121212121212121212131SR 
21212121212121212121231&R 
121212121212121212123313R 
212121212121212121212133 1IR 

12121212121212121212331SR 
2121212121212121212333152 
1212 121212121212122333 1R 

2 12 12 12 12 12 12 12 12232R 3 35R 
1212 I 2 12.12121212233R 318R 

212121212121212234R 313R 

1212121212121223SPR 3332.  

2121212121212236R 318R 

121212121212237R 313R 

2121212121239R 315R 

12121212312R 318R 

3 759R 
C 
C GLOBAL CONFIGURATiONS 

C 
C WINDOW FOR CORE ARRAY 

21 5 -1.0 +19 ÷21 +22-20-10 IMP:.N-I FILL,3 

C LEAD SHIELD 
22 6 -1.A +10-23+19+21-20 IMP[:N-I 
C 6061 ALUMINUM PLATE 
23 4 .2.6989 -22+.24+19 +21-20 IMP.N-I 

C WATER REFLECTOR REGIONS 
24 5 .1.0 +23.-2519,21-20 IMP-NmI 
25 5 -1.0 .26-24+19+21-20 IMP.N-] 

C ZERO IMPORTANCE REST OF WORLD 

26 0 ,25:.26:,20:-19"-21 IMP:N-0 

C SURFACE sPECIFICATIONS 
I CZ 0.6415 
2 CZ 0.7175 
3 PZ 0.3175 
4 PZ 0.69S 
5 PZ 0.898 
6 PZ 2.8575 
7 PZ 89.535 
8 PZ 92.075 
9 PZ 92.138 
I0 o L 92.964 
11 PX 0.73025 

12 PX .0.73025 
13 PY 0.73025 
14 PY .0.73025
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Figure 3.1.2-22 (continued) MCNP Input File: EXP27 

15 PX 0.389 
16 PX -.0889 
17 PY 0.389 
1i PY -0.889 
190 PX 0.0 
20 CZ 69.0 
21" PY 0.0 
22 PZ 0.0 
23 PZ 93.9165 
24 f. -2.8575 
25 PZ 124.0 
26 PZ -33.0 

C MATERIAL SPECIFRCATIONS 
C 
C PuO2-T702 FUEL 
MI 22343W 1.2462-6 

92235.5CC 1.4391-4 
92236.5CC 2.0943-9 
92233.5CC 2.0619-2 
94238.5CC 3.13854 
94239.55C 3.9477-4 
94240.SOC 3.3219-5 
94241.50C 1.60M3.6 
94242.50C 1.1887-7 
95241.50C 1.504-6 
80163CC 4.3763-2 

C U02 WITH NATURAL ENRICHMENT 
M2 92234.50C 1.1792-6 

92235=C 13.3114 
92233.50C 2.1121.2 
10163WC 4.2551-2 

C ?IRCALOY-2 
M3 301630C -0.12 

240003CC -0.10 
26000.55C -0.10 
40000.5C -98.23 
5000035C -I.40 
290003DC -0.05 

C 6061 ALUMINUM 
M4 13027.5OC .96.93 

12000.50C -1.0 
1400050C -0.6 
22000.50C -0.15.  
24000.CC -0.195 
2505550C -0.15 
26000.55C -0.7 

g -167-



MCNP4A Qualification Report 30006-2003 Rev 02 

Figure 3.1.2-22 (continued) MCNP Input File: EXP27 

2900050C 40275 
C WA"ER WITH 680.9 PPM OF BORON 
MS 100130C 2.0 

8016.50C 1.0 
5010.50C 2.54434-4 
5011.5OC 1.02413-3 

MTS LWTR.0IT 
C LEAD 
M6 12000.D0C 1.0 
C 
.C CONTROL CARD SPECIICATIONS 
C 
MODEN 
KCODE 500 1 25 5 
KSRC 1.779 1.773 46 3.MS6 1.778 46 1.77 3.M6 46 3.556 3.556 46 

L.19 1.773 46 10.668 1.778 46 9.89 3.556 46 10.668 3.55646 
1602 1.778 46 17.78 1.77 46 16.0023556 46 17.78 3.556 46 
5.334 7.112 46 5.334 3.19 46 7.112 7.112 46 7.112 829 46 
12.446 7.112 46 12.446 3.9 46 14224 7.112 46 14.224 .9 46 
1.773 12.446 46 1.779 14.224 46 3.56 12.446 46 3.536 14.224 46 

L.39 12.44646 1.39 14.224 46 10.668 12.44646 10.668 14224 46 

5.335 16.002 46 5.335 17.79 46 7.112 16.02 46 7.112 17.78 46 
1.778 1.778.7 3.556 1.778.7 1.778 3.5S6.7 313.5656.7 
1.39 1.778.7 10.668 1.778.7 1.89 3336.7 10.66S 356.7 
16.002 1.778.7 17.71 1.778.7 16.0023556.7 17.7 3556.7 
5.334 7.112.7 5.334 8.39.7 7.112 7.112.7 7.112 1.9.7 
12.446 7.112.7 12A446 L9.7 14224 7.112.7 14.224 1.19.7 
1.773 12.446.7 1.771 14.2247 3.556 12.446.7 3.556 14.224.7 
L.9 12.446.711.89 14.224.7 10.668 12.446.7 10.66 14.224.7 
5,335 16.02.7 5.335 17.78.7 7.112 16.002.7 7.112 17.73.7 

PRINT
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3.1.3 Results of Validation for the HP 9000 Workstation 

The results of the validation benchmark test cases on the QUICHE IHP 9000/C 160 workstation are 

tabulated in Table 3.1.3-1. Results are also provided for the same benchmark test cases run on a HP 

9000/700 series workstation designated "ROSEBUD" to confirm correct operation using both 

operating systems and CPUs. The multiplication factor results from MCNP4A represent the 

combined average of three MCNP4A estimated multiplication factors: collision, absorption, and 

track length. The combined results of the ten benchmark test cases obtained from the QUICHE HP 

9000/C 160 workstation produce an average multiplication factor of 1.0025 ± 0.0042. The combined 

results of the ten benchmark test cases obtained from the ROSEBUD HP 9000/700 workstation 

produce an average multiplication factor of 1.0028 ± 0.0039. Differences in multiplication factors 

between operating systems and CPUs (HP 9000/C 160 vs. HP 9000/700) for the same experiments 

are within Io statistical uncertainty. The ten benchmark test cases are well established critical 

experiments which all have a reactivity of 1.000. Thus, the average value of the multiplication factor 

for each set often benchmark cases is sufficiently close to one to indicate that the MCNP4A code 

package is functioning properly. In addition, each of the individual benchmark cases were run on 

each UP 9000 workstation (HODGE: 700667, OPUS: 102878, PORTNOY: 700669, MILO: 105062, 

OLIVER: 700314, DALLAS: 110689, and ROSEBUD: 700315) in the WPDD to verify correct 

network installation.  

Based on the MCNP4A multiplication factor results for the ten benchmark test cases, the MCNP4A 

code package installed at the NFS mount point located on the QUICHE HP 9000/C 160 workstation 

'and run on any HP 9000 workstation in the WPDD is determined to be operating correctly for 

applications involving criticality and shielding analyses supporting WPDD activities.
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TABLE 3.1.3-1 

MCNP4A RESULTS (Kw) FOR BENCHMARK CASES ON HP 9000 WORKSTATIONS 

Ce ID HP000/CI60-QUCHE HP 90001700-ROSEIBUD 
EXPI 0.9991 (0.0013) 0.9991 (0.0013) 

EXP2 0.9986 (0.0013) 1.0005 (0.0013) 

EXP22 0.9966 (0.0015) 0.9968 (0.0014) 
EXP23 1.0018 (0.0015) 1.0018 (0.0016) 
EXP24 1.0066 (0.0015) 1.0066 (0.0015) 

EXP25 1.0050(0.0015) 1.0050 (0.0015) 
EXP26 1.0086(0.0014) 1.0086 (0.0014) 

EXP27 1.0073 (0.0014) 1.0073 (0.0014) 

EXP3 1.0018 (0.0013) 1.0003 (0.0013) 
EXP4 0.9993 (0.0013) 1.0019(0.0014) 
Average 1.0025 ± 0.0042 1.0028 ± 0.0039 

*Standard deviation in parentheses.  

3.2 Results of MCNP4A Validation Cases For PC 

The ten critical benchmark eases described in Sections 3.1.1 and 3.1.2 were tested on the 

GATEWAY2000 P5-90 computer, using the same input files as listed in the referenced sections.  

However, the MCNP4A code package installed on the GATEWAY2000 P5-90 only uses the cross 

section library based on ENDF/B-V.  

Table 3.2-1 provides the MCNP4A criticality results for benchmark test cases run on the 

GATEWAY2000 P5-90 platform. The criticality results from the HP 9000 workstations are also 

included for comparison purposes. The results represent the combined average of the three 

estimators used in MCNP4A: collision, absorption, and track length. The criticality results are 

sufficiently close to one and within 2o statistical uncertainty between the three computer platforms.  

Based on the MCNP4A multiplication factor results for the ten benchmark test cases, the MCNP4A 

code package installed on the GATEWAY2000 P5-90 PC is determined to be operating correctly 

for applications involving criticality and shielding analyses supporting WPDD activities.
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TABLE 3.2-1 

MCNP4A RESULTS (K,) FOR CRITICALITY BENCHMARK CASES ON HP AND PC 
PLATFORMS

eID GATEWAY2000P 
EXPI 1.0017 (0.0013) 
EXP2 1.0007 (0.0012) 
EXP22 0.9987 (0.0015) 
EXP23 0.9990 (0.0015) 
EXP24 1.0043(0.0014) 
EXP25 1.0079 (0.0015) 
EXP26 1.0056 (0.0015) 
EXP27 1.0091 (0.0015) 
E•P3 0.9978 (0.0013) 
EXP4 1.0003 (0.0013) 
Average 1.0025 ± 0.0040

HP9000/C160-IQCHE 
0.9991 (0.0013) 
0.9986 (0.0013) 
0.9966(0.0015) 
1.0018 (0.0015) 
1.0066 (0.0015) 
1.0050(0.0015) 
1.0086 (0.0014) 
1.0073 (0.0014) 
1.0018 (0.0013) 
0.9993(0.0013) 
1.0025 ± 0.0042

0.9991 (0.0013) 
1.0005 (0.0013) 
0.9968 (0.0014) 
1.0018 (0.0016) 
1.0066 (0.0015) 
1.0050 (0.0015) 
1.0086 (0.0014) 
1.0073 (0.0014) 
1.0003 (0.0013) 
1.0019 (0.0014) 
1.0028 ± 0.0039

*Standard deviation in parentheses.  

3.3 ENDF/B-VI Cross Section Library Installation Test 

The original generation and testing of the ENDF/B-VI cross sections by LANL is documented in the 

report "ENDF/B-VI DATA for MCNP" and included in the MCNPDAT6 manual (Ref. 2). A 

description and summary of results for a number of benchmark test cases are provided in Reference 

1. Seventeen representative benchmark test cases from Reference 2 were selected and run. The 

kyenchmark test case input files are listed in sections 3.3.1-17. The input files for these cases were 

taken from References 8 and 9. The original results obtained by LANL and the results from the 

rerun of these cases on the QUICHE HP 9000/C160 workstation and PORTNOY HP 9000/700 

workstation are listed in Table 3.3-1. In addition, each of the individual cross section benchmark 

test cases were run on each HP 9000 workstation (HODGE: 700667, OPUS: 102878, PORTNOY: 

700669, MILO: 105062, OLIVER: 700314, DALLAS: 110689, and ROSEBUD: 700315) in the 

WPDD to verify correct network installation.  

Comparison of the LANL results with those run on the QUICHE HP 9000/C160 workstation and 

the PORTNOY HP 9000/700 workstation indicate that the ENDF/B-VI cross sections have been 

successfully installed and provide the same results within the statistics of the calculations. All cases 

fall within 3a (standard deviation) of each other.  

-172-



30006-2003 Rev 02 
MCNP4A OualfctOlRpr 

Table 3.3-1 MCNP4A RESULTS (I•n) FOR MCNPDAT6 

(ENDF/B-VI CROSS SECTION LIBRARY) INSTALLATION TEST CASES

Case Description LANL Results HP 9000/C 160 
Quic__

Godiva: 93.71% 
U-235 Enriched 
Bare Sphere 

Jezebel: 95.5% 
Pu-239 Enriched 
Bare Sphere 

Jezebel: 80% 
Pu-239 Enriched 
Bare Sphere

F

0.9953 (0.0011) 1= 0.99400.0010

HP 9000/700 
PORTNOY

I Ar'.AAI'IIOftAIA\

1.0023 (0.0022) 1.0057 (0.0017) 1.0057(0.0017)

1.0097 (0.0012)

Uranium 0.1YI t1.uuu) 
Cylinder, 10.9% 
U-235 Enriched 

Graphite- 0.9900 (0.0010) 
Tamped 93.9% 
U-235 Enriched 
Sphere 

3 X 3 Array of 0.9992 (0.0015) 
95.5% Pu-239 
Enriched rods 

KENO 1 0.9936 (0.0009) 

KNO 3 1.0002 (0.0011) 

KENO 6 0.7426 (0.0007) 

KENO 7 0.9954A(0.0008) 

KENO 12 0.9994 (0.0013) 

KENO 13 0.9914 (0.0008) 

KENO 14 0.9969 (0.0008)

1.0073 (0.0012)
1.0073 (0.0012)

0.9997 (0.0005) 0.9997 (0.0005)

0.9908 (0.0009) 0.9908 (0.0009)

0.9992 (0.0013) 0.9992 (0.0013)

0.91(0.0008) 

0.9986 (0.0010) 

0.7426 (0.0007) 

0.9951 (0.0008) 

1.0019 (0.0011) 

0.9924 (0.0008) 

0.9972 (0.0009)

0.9951 (0.0008) 
0.9988 (0.0010) 
0.7426 (0.0007) 
0.9951 (o.0008) 
1.0019(o.0011) 

0.9924 (0.0008) 

0.9972(0.0009)
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Case Description

KENO 15 
KENO 16 

KEN•O 18 

KN 20

HP 900/I60HP 9000/70 
LANL Redults HP 9000/Cy160 PO90070 

QUICHE PORTNOY

1.0003 (0.0011) 

0.9924 (0.0009) 

1.0308 (0.0013) 

0.9981 (0.0015)

1.0005 (0.0011) 
0.9920 (0.0010) 

1.0298 (0.0014) 

0.9999 (0.0014)

3.3.1 Cross Section Validation Test Case 1 

GODWVA 
1 1-18.7400 -1 IMP:N-1 
2 0 1 IMP:N-O 

1 SO 8.741000 

Ml 92235.60C-93.7100 92238.60C-5.27 92234.60C-1.02 
KCODE 30001.060 150 
KSRC 0. 0. 0.  
PRINT 

3.3.2 Cross Section Installation Test Case 2 

JEZEBEL 4.5% ENRICHED Pu-240 
1 1-15.61 -1 IMP:N-I 
2 0 1 IMP:N=0 

1 SO 6.385 

MI 94239.60C-95.5 94240.60C-4.5 
KCODE 3000 1.090 110 
KSRC 0. 0. 0.  
PRINT 

3.3.3 Cross Section Installation Test Case 3 

IEZEBEL 20% ENRICHED Pu-240 
1 1 -15.73 -i IMP:N=1 
2 0 1 IMP:N-0 

I SO 6.660
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MI 94239.60C -80 94240.60C -20 
KCODE 30001.060 150 
KSRC 0.0. 0.  
PRINT 

3.3.4 Cross Section Installation Test Case 4 

URAN•IM CYLINDER 10.90% ENRICHED 
1 1 -18.63 -I 2 .3 IMP:N-I 
2 0 -4 #1 IMP:N-I 
3 0 4 IMP:NO 

I CY 26.65 
2 PY0 
3 PY 119.392 
4 SO 130 

MI 92235.60C -10.9 92238.60C -49.1 
KCODE 9000 1 25 40 
SDEF AXS 0 1 0 POS 000 0 EXTD P AD D2 
sit 55 
S12 0.1 26 
PRINT 

3.3.5 Cross Section Installation Test Case 5 

GRAPHiTE REFLECTED URANIUM SPHERE 93.9% ENRICHED 
1 I -18.6 -1 IMP:N-I 
2 2 -1.67 1 -2 IMP:N-I 
3 0 2 DMP.N-0 

I SO 7.39840 
2 50 12.49840 
3 SOSS 

MI 9223$.60C -93.5 
92238.60C -6.5 

M2 6000.60C -99.5 
26054.60C-0.019 26056.60C -0.312 26057.60C .0.007 
26058.60C-0.001 16032.60C -0.16 

MT2 GRPH.01T 
KCODE 3000 1.0 30 SO 
SDEF AXS 0 I 0 POS 0 0 0 EXT DI RAD D2 
SII 6 
S12 6 
PRINT
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3.3.6 Cross Section Installation Test Case 6 

3X3X3 PLUTONIrM ARRAY 
I 5 -2.710 -1 2 5 .27 IMP:N=1 U-1I 
2 2 .0.5400 3 -4.-3 IMP:N1 
3 5 -2375 4 -44 -38 IMP:N-I 
4 6 4.800 -2 5 -6 IMP:N-1 U--I 
5 1 -2.5000 6 -7 -8 9 IMP:N-1 U--I 
6 3 -0.001 6 -7 -9 IMP:N-! U-I 
7 I -2.5000 -8 7 -10 IMP:-NI U-i 
8 2 .7.870 -8 10 -11 IMP:N-1 U--I 
9 7 .19.6 -12 11 -14 IMPW4-! U-1 
10 5 .2.710 12 -13 11 -14 IMP:N-1 U-I 
11 4 -2.640 4 14 -15 IMP:N-1 U--I 
12 1 -2.5000 4 9 15 .16 IMP:N-1 U-1 
13 3 -0.001 8 -2 -16 14 IMP:N-! U-I 
14 3 4-.00113 .2 .14 1I IMP:N-1 U-I 
15 3 -0.001 8 .2 -11 6 IMP:N1! U-i 
16 3 .0.001 -9 15 -16 IMP:N-1 U--i 
17 0 37 IP:N-0 
19 3 4.001-37 #2 #3 #41 #51 052#53 954 #55 #56 #57 #58 MP.N-1 
20 1-.5000,. 16 -17 IMP.N-l U-I 
21 2-7.870 48 17 -18 IMP N-I U-I 
22 7-19.6 -12 19 -19 IMP:WN1 U--1 
23 4-2.640 -8 19 -20 IMP:N-! U-I 
24 3 -0.001 -9 20 .21 IMP:N-1 U--I 
25 1.2.5000-8 21 -22 IMPWN-I U-1 
26 2-7.870 -8 22 -23 IMP:N-1 U-
27 7-19.6 -12 23 -24 IMP:N-1 U-1 
28 4-2.640-8 24 -25 IMP'.N-I U-I 
29 3 4-.001 -9 25 -26 IMPN-I U--I 
30 6-4.810-226 -27 IMP.N-I U-I 
32 5 -2.710 -13 12-19 18 rMP:N-I U-I 
33 1-2.500-8920 -21 IMP:N-1 U--I 
34 5 -2.710 -13 12 -24 23 IMPN-I U-I 
35 1-2.500-8925 -26 IMP'4-I U-I 
36 3 4-.001 8 -2 -26 24 IMP:N-1 U-1 
37 3-0.00113-223 -24 IMP:N-I U--I 
38 340.0013-2-23 19 IMP:N-1 U-•-i 
39 34.001 13-2-19 18IMP:N- U'-I 
40 34.0018 -2-18 16 IMAP'N-1 U-I 
41 0 -42 43 44F1LJL IMP:N-1 
42 0 (1:27:-5) U-I IMP:N-I 
51 LIKE41 BUTTRCL-1 
52 LIKE 41 BUT TRCL-2 
53 LIKE 41 BUT TRCL-3 
54 LIKE 41 BUT TRCL-4 
55 LIKE 41BUT TRCL-5 
56 LIKE'41 BUT TRCL-6 
57 LIKE 41 BUT TRCL-7 
58 LIKE 41 BUT TRCL-8 

I C/Y 3.609 3.609 3.609

30006-2003 Rev 02
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2 C/Y 3.609 3.609 3.425 
3 PYO.O 
4 PY 30.0 
5 PY 32.540 
6 PY 40.795 
7 PY 47.725 
8 C/Y 3.609 3.609 3326 
9 C/Y 3.609 3.609 3.104 
10 PY 48.360 
!I PY48.381 
12 VY 3.60900 3.609 3.26250 
13 CfV 3.60900 3.609 3.29950 
14 PY 53.014 
iS PY 3.580 
16 PY 55.425 
38 ClY 3.609 3.609 80 
37 SOSOO 
17 PY 56.060 
18 PY 56.081 
19 PY 60.714 
20 PY 61.280 
21 PY 63.125 
22 PY 63.760 
23 PY 63.781 
24 PY 67.714 
25 PY 68.2800 
26 PY 70.125 
27 PY 78.380 

• 42 C/Y 3.609 3.609 3.6100 
43 PY 78.3810 
44 PY 32.539 

TRI 9.6 0.0 0.0 
TR2 19.2 0.0 0.0 
TR3 0.0 0.0 9.6 
TR4 9.6 0.0 9.6 
TR$ 19.2 -0.0 9.6 
TR6 0.0 0.0 19.2 
TR7 9.6 0.0 19.2 
TRS 19.2 0.0 19.2 
M3 7014.60C -0.78 8016.60C -0.21 18000.35C -0.01 $ Air 
MI 24050.60C 4.3474-5 24052.60C .1.6740-3 S Al for Inner spacer 

24053.60C -1.9345-4 24054.60C -4.9068-5 
26054.60C -3.9892-4 26056.60C -6.4309-3 
26057.60C .1.4987-4 260S$.60C -2.0335-5 
29063.60C -0.0017 29065.60C -0.0008 
12000.60C -0.010 25055.60C -0.0015 14000.60C -0.006 
22000.60C -0.0015 13027.60C -0.9670 

M2 6000.60C -0.0008 25055.60C -0.0037 15031.60C -0.00015 $ Ste w/holes 
14000.60C -0.0001 16032.60C -0.00025 50000.35C -0.0030 
26054.60C -0.0565 26056.60C -0.9113 26057.60C -0.0212 
26058.60C -0.0029 

MS 29063.60C .0.0017 29065.60C -0.0008 S Al for can sides & container 
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26054.A -3.9892-4 26056.60C .6.4309-3 26057.60C -1.4987-4 
26058.60C .2.0333-5 12000.60C -0.0105 
25055.60 -0.0125 14000.60C -0.003 13027.60C 0.9630 

M4 24050.60C -4.1737-5 24052.60C -4.37004 24053.60C .9.6726-5 
24054.60C -2.4534-5 29063.60C -1.7125-3 29065.60C -7.8751.4 
26054.60C -3.9892-4 26056.60C -6.4309-3 26057.60C -1.49874 
26058.60C .2.0333-5 
12000.600C -0.01025 25055.60C -0.007 14000.60C -0.0045 
22000.60C .0.00075 13027.60C -0.9645 $ Al for can top 

M7 94239.60C -0.9356 S Pu metal 
94240.60C -0.0597 
94241.60C .0.0046 
94242.60C -0.0001 

M6 6000.60C -0.0003 25055.60C -0.005 15031.60C -0.00005 S Al/StCee MIX 
14000.60C -0.0033 16032.60C -0.00009 50000.3•C -0.0011 
26054.60C .2.0254-2 26056.60C -3.2650-1 26057.60C -7.6093-3 
26059.60C -1.0324-3 
24050.60C -2.9216-5 24052.60C .-.8590-4 24053.60C -6.7708-5 
24054.60C .1.7174-5 29063.60C -1.91M0-2 29065.60C -8.8202-3 
12000.60C -0.0097 13027.60C -0.5945032 

KCODE 3000 0.5 60 150 
C KSRC 3.6 50.3.6 3.6 58.3.6 3.6 65.3.6 2050.3.6 2065.20 
SDEF AXS-0 1 0 POS=13.2 58.0 13.2 EXT-DI RAD-D2 
SII 9 
S12 0.001 16 
PRINT 

3.3.7 Cross Section Installation Test Case 7 

ESM. 1: CONVERTED FROM KENO FILE K. 1; CONTINUOUS ENERGY; ENDF/B-S 
C B BARE CYlINDERS OF U-METAI 
C 
C CELL CARDS 
C 

I I 4.80368E-2 -7-8 9 IMP:N.-I U-1 
2 0 #1 IMP:N-I U-i 
3 0 -1 2-3 4 -5 6 IMP:N= U-2 LAT-I 

FILL-0:1 0:10:1 1 1 11 1111 
4 0 -11 12-13 14 -15 16 .IMP:N-I FILL-2 
5 0 #4. IMP:N-0 

C SURFACE CARDS 
C 
C PARALLELPIPED.  

I PX 0.0 
2 PX-13.74 
3 PY .o 
4 PY-13.74 
5 PZ 0.0 
6 PZ-13.0I

30006-2003 Rev 02
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C CYLINDER 
7 C/Z -6.87-6.87 5.745 
8 PZ .1.1225 
9 PZ -11.8875 

C PARALLELPIPED (SHRINK DIMENSIONS SLIGHTLY TO AVOID FILL TROUBLE) 
II PX 13.7399 
12 PX -13.7399 
13 PY 13.7399 
14 PY-13.7399 
15 PZ 13.0099 
16 PZ-13.0099

C DATA CARDS 
C 
MODE N S TRANSPORT NEUTRONS ONLY 
C 
C MATERIAL CARDS; ENDF/B-5 DATA 

MI 92235.60C 0.932631 S U-235 
92238.60C 0.055328 S U-238 
92234.60C 0.010049 S U-234 
92236.60C 0.001992 S U-236 

C 
C S(ALPHA, BETA): NOT APPLICABLE 
C 
C 
C 
C DEFAULT ENERGY BINS; HANSEN-ROACH STRUCTURE 

ED I.OE-7 4.OE-7 1.OE-6 3.OE-6 1.OE-5 3.OE-S1.OE-4 S.SE-4 3.OE-3 
1.7E-2 0.1 0.4 0.9 1.4 3.0 20.0

C 
C TALLIES 

F4:N I S AVE FLUX IN CELL I

IOS).  

QUELY 
UTERMOST 
POSITION

C 
C CRITICALITY CARDS 
KCODE 3000 1.02020045000 
C 
C UNIFORM VOLUME SOURCE IN FISSILE CELLS 
C UNIFORMLY DISTRIBITED VOLUME SOURCE IN EACH CYLINDER 
C YOU HAVE TO SET UP DISTRIBUTIONS FROM WHICH TO CHOOSE: 

C CELL, ENERGY, RADIUS(FROM AXIS), AND Z DISPLACEMENT (FROMF 

C SINCE THE CYLINDER IS IN A REPEATED STRUCTURE, BUT ALWAYS 

C CALLED CELL 1. YOU MOST SPECIFY THE PATH OF CELLS WHICH UNi 

C DEFINES THE CYLINDER YOU WANT. THE PATH BEGINS WITH THE 0 

C CELL AND WORKS DOWN. WHEN CELL 3 IS REACHED, THE LATICE 
C MUST ALSO BE GIVEN.  
C 
SDEF CEL-DI ERG-D2 RAD=D3 EXT-D4 POS--6.87 .7-6.505 AXS-0 0 1 
C 
SlI L 4:3(I 0):! s PATH: ICELL4/CELL3/LATICE•.(,I,OyCELLu

4:3(! 00):! 
4:3(0 1 0):1 
4:3(0 00):l 
4:3(1 I 1):!

S ETC.  
S THIS ORDERING CHOSEN TO WATCH 
S SAMPLING IN ESCE.2
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4:3(1 0 1)1I 
4:3(0 1 I):I 
4:3(0 0 I):l 

SPI I1111 III IEQUAL PROBABILY FOR ALL PATHS ABOVE 

C 
SP2 -3 S WATT FISSION SPECTRUM 
C 
S 0.0 5.748 S RADIAL DISTRrBUTION 
SP3 -211 sP(X) - CONSTABS(X) 
C 
S14 -5.3823 53825 S AXIAL DISTRIBUTION 
SP4 -21 0 SP(X)-CONST 
C 
PRDMP JJIJ S WRITE MCTAL FILE 
C 
PRINT S FULL OUTPUT 

3.3.8 Cross Section Installation Test Case 8 

E5MT3: CONVERTED FROM KENO FILE K3; CONTINUOUS ENERGY; ENDF/B-5 

C UNIVERSES OF PARAFFIN WITH CONSTANT IMPORTANCE SURROUNDING CORE 

C 
C CELL CARDS 
C 
C LATTICE WITH CYLINDERS OF U umEL 

I I 0.0480368 -74 9 IMP:.N-1 U-I S U CYLINDER 

2 0 11 IMP:.N! U-I S OUTSIDE 
3 0 -1 2-3 4 -4 6 IMP:N=I U-2 LAT-I S 2X2X2 LATTICE 

FILL-0:I 0:1 0:1 11 11 11 11 S FILLING US 

4 2 0.122282 53 IMP:N1 U-2 S OUTSIDE 
C 
C CONCENTRIC BOXES OF CONSTANT IMPORTANCE 
10 0 -11 12-13 14 -1 16IMP:N=I U-10 FILL-2 

I! 20.122282 #10 IMP:N-I U-10 

20 0 -21 22-23 24-25 26 IMPN-I U-20 FILL-IO 

21 20.122282 120 IMP:N-1 U-20 

30 0 -31 32-3334-3536 TMP:N-I U-30 FILL-20 

31 20.122282 #30 IMP:N=! U-30 

40 0 -41 42-4344-4546 IMP.N=;! U-40 FILL-30 

41 20.122282 #40 IMP:N-I U-40 

50 0 -51 52-53 54 -55 56 IMP:N-I U-SO FILL-40 

51 20.122282 #50 IMP:N=1 U-50 

60 0 -61 62-63 64-6 66 TMP:N-I FILL"-50 

61 0 #60 IMP:N-0 

C SURFACE CARDS 
C 
C PARALLELPIPED 
I PX0.0 
2 PX -23.48 
3 PY 0.0
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4 PY -23.48 
5 PZ 0.0 
6 PZ -22.75 
C CYLINDER 
7 CJZ-11.74 -11.74 5.748 
9 PZ -5.9925 
9 PZ -16.7575 
C PARALLELPIPED (DIMENSIONS SHRUNK BY 0.001 TO AVOID FILL PROBLEMS) 
I I PX 23.479 
12 PX -23.479 
13 PY 23.479 
14 PY -23.479 
15 PZ 22.749 
16 PZ -22.749 
C PARALLELPIPED 
21 PX 26.48 
22 PX .26.48 
23 PY 26.48 
24 PY -26.48 
25 PZ 25.75 
26 PZ -25.75 
C PARALLELPIPED 
31 PX 29A8 
32 PX -29.48 
33 PY 29.48 
34 PY -29.48 
35 PZ 28.75 
36 PZ -28.75 
C PARALLELPIPED 
41 PX 32.48 
42 PX -32.48 
43 PY 32.48 
44 PY -32.48 
45 PZ 31.75 
46 PZ -31.75 
C PARALLELPIPED 
51 PX 35.48 
52 PX-35.48 
53 PY 35.48 
54 PY-35.48 
55 PZ 34.75 
56 PZ-34.75 
C PARALLELPIPED 
61 PX 38.72 
62 PX-38.72 
63 PY 38.72 
64 PY-38.72 
65 PZ 37.99 
66 PZ-37.99 

C DATA CARDS 
C 
MODE N $ TRANSPORT NEUT17RONS ONLY

- 181 -



MCNP4A Oualification Report 30006-2003 Rev 02 

C 
C MATERIAL CARDS; ENDF/B-5 DATA 

MI 92235.60C 0.932631 $U-235 
92238.60C 0.055328 - SU-238 
92234.60C 0.010049 $U-234 
92236.60C 0.001992 SU-236 

C PARAFFIN 
M2 1001.60C 0.675324 SH (IN PARAFFIN) 

6000.60C 0.324676 SC (IN PARAFFIN) 

C 
C S(ALPHA, BETA) 
MT2 POLY.0IT 
C 
C DEFAULT ENERGY BINS; HANSON-ROACH STRUCIURE 

Eo 1.0E-7 4.OE-7 1.OE-6 3.0E-6 1.0E-5 3.OE-5 
1.oE-4 S.5E-4 3.OE-3 1.7E-2 0.! 0.4 0.9 1.4 3.0 20.0 

C 
C TALLIES 
F4:N I $ TALLY THE AVE FLUX IN CELL I 

C 
C CRITICALITY CARDS 
KCODE 3000 1.0 20 200 4500 0 
C 
SDEF CEL.DI ERG-D2 RAD-D3 EXT-D4 POS-I 1.74 -11.74 -11.375 AXS-0 0 1 
C 

Snl L 60:50.40:30:20:10:3(0 0 0):1 S PATH: ICELL60ICELLtOf ... CELLI 

60:50:40.30.20:10:3(1 0 0):I S PATH TO CELL I THRU LATlICE(I,0,0) 

60:60:40.30:20:103(I 1 0):! S PATH TO CELL 1 THRU LATTICE(iI,0) 

60:50:40:30:20:10:3(0 1 0):l $ ETC.  
60:50:40-30:20:10:3(0 0 I):1 
60:50:4030.20:10:3(1 0 1):l 
60:50:40:30:20:10:3(0 1 I):! 
60:50:40:30:20:10:3(! 1 1):1 

SPI 11111111 S EQUAL PROBABILITY FOR ALL PATHS ABOVE 
C 

SP2 -3 S WATT FISSION SPECTRUM 
C 
S13 0.0 5.748 S RADIAL DISTRIBUTION 
SP3 -21 1 $ P(X) - CONST*ABS(X) 
C 
S14 -5.325 6.3825 S AXIAL DISTRIBUTION 
SP4 -21 0 SP(X)i-CONST 
C 
PRDMP I I I I S WRITE MCTAL FILE 

C 
PRINT $ FULL OUTPUT 
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3.3.9 Cross Section Installation Test Case 9 

ESMT.6: CONVERTED FROM KENO FILE K-6; CONTINUOUS ENERGY; ENDF/B-5 
C 
C CELL CARDS 
C 
I 1 4.90368&-2 -7 4 9 IMP:N1
2 0 (.1 2-3 4.5 6)1 IMP:N-I 
3 0 1: -2: 3: -4: 5: -6 IMP:NO-0 

C SURFACE CARDS 
C 
C PARALLELPIPED 
I PX 6.87 
2 PX -6.87 
3 PY 6.87 
4 PY -6.87 
5 PZ 6.505 
6 PZ -6.505 
C CYLINDER 
7 CZ 5.748 
8 PZ 5.3825 
9 PZ -5.3825 

C DATA CARDS 
C 
MODE N $ TRANSPORT NEUTRONS ONLY 
C 
C MATERIAL CARDS ENDF/B-5 DATA 
C SAME COMPOSITION AS MCUP.1 
MI 9223S.60C 0.932631 S U-235 

92239.60C 0.055328 S U-238 
92234.60C 0.010049 S U-234 
92236.60C 0.001992 S U-236 

C 
C S(ALPHA, BETA): NOT APPLICABLE 
C 
C 
C DEFAULT ENERGY BINS; HANSEN-ROACH STRUCTURE 
E0 I.0E.-7 4.OE-7 1.OE-6 3.0E-6 t.OE-5 3.OE- I.OE-4 5.5E-4 3.0E-3 

. 1.7E-2 0.1 0.4 0.9 1.4 3.0 20.0 
C 
C TALLIES 
F4:N I S AVE FLUX IN CELL I 
C 
C CRITICALITY CARDS 
KCODE 3000 1.0 20 200 4600 0 
C 
SDEF CEL-1 POS-0 0 0 AXS-0 0 1 RAD-DI EXT-D2 ERG-D3 
C 
SII 0.0 5.748 S BE SURE THIS ENCLOSES CELL I 
C 
S12 -S.3825 5.3825 S BE SURE THIS ENCLOSES CALL I

30006-2003 Rev 02
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"C 
SP3 -3 s WATT FISSION SPECTRUM 

C 
PP.DMP JJ I 3 $ WRITE MCTAL FILE 

C 
PRINT S FULL OUTPUT 

3.3.10 Cross Section Installation Test Case 10 

ESMT.7: CONVERTED FROM KENO FILE K.7; CONTINUOUS ENERGY; ENDF/B-5 DATA 

C REFLECTION ON 3 SIDES 
C 
C CELL CARDS 
C 
I I 4.80368E-2-7 4 9 IMP:N'I 

2 0 (-1 2-3 4-5 6)11 IMP:N!1 

3 0 1:-2: 3:-4: 5: -6 IMP:N-0 

C SURFACE CARDS 
C 
C PARALLELPIPED 
C 
*I PX 6.87 S REFLECTING SURFACE 
2 PX -6.87 
*3 PY6.87 $ REFLECTING SURFACE 
4 PY -6.87 

"*5 PZ 6.505 S REFLECTING SURFACE 

6 PZ -6.505 
C CYLINDER 
7 CZ 5.748 
8 PZ 5.3825 
9 'PZ-5.3825 
C ENCLOSING SPHERE 
10 so 11.0 

C DATA CARDS 
C 
MODE N S TRANSPORT NEUTRONS ONLY 

C 
C 
C MATERIAL CARDS ENDFIB-6 DATA 

C SAME COMPOSITION AS MCNP.1 

MI 92235.60C 0.932631 $ U-235 

92238.60C 0.055329 S U-238 

92234.60C 0.010049 $ U-234.  

92236.60C 0.001992 $ U-236 

C 
C S(ALPHA, BETA): NOT APPLICABLE 

C 
C 
C DEFAULT ENERGY BINS
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E 0.02SE-6 1.0E-6 1.0E4 1.0-2 .OE-I. .0E- 1.0 2.0 4.0 10.0 14.0 20.0 
C 
C TALLIES 
F4:N I $AVEFLUXIN CELL I 
C 
C CRITICALTY CARDS 
KCODE 3000 1.02020045000 
C 
SDEF CEL-I POS-0 0 0 AXS-0 0 1 RAD-DI EXT-D2 ERG-D3 
C 
SII 0.0 5.748 $ BE SURE THIS ENCLOSES CELL I 
C 
S12 -5.3825 5.3825 S BE SURE THIS ENCLOSES CELL I 

C 
SP3 -3 S WATT FISSION SPECTRUM 
C 
PRDMP J J I J WRITE MCTAL FILE 
C 
PRINT S FULL OUTPUT

3.3.11 Cross Section Installation Test Case 11 

ESMT.12: CONVERTED FROM KENO FILE K. 12; CONT ENERGY; ENDF/B-S 
C 
C CELL CARDS 
C 

1 I 0.0480295 -7 4 9 IMP:N-, 
2 2 0.09806472 -17 -18 19 IMP:N-! U-I 

3 .3 0.106657 17: 18-19 IMP:N-1 U-i 
4 0 -27 -28 29 IMP.N=I FILL-I 
C 
I!1 LIKE 1 BUT TRCL,(0.0O 13.15 0.00)
14 LIKE 4BUT TRCL-(0.00 21.75 0.00) 
C 
21 LIKE I BUT TRCL-(0.00 0.00 12.45) 
24 LIKE 4 BUT TRCL-(0.00 0.00 20.48) 
C 
31 LIKE 1 BUT TRCL-(0.00 13.11 12.45) 
34 LIKE 4 BUT TRCL-(0.00 21.75 20.48) 
C 
40 0-30#1#4#1t #14 #21#24131#34 IMP:N!= SBTWNCYL1NDER& SPHERE 
C 
50 0 30 IMP:.N-0 S OUTSIDE OF SPHERE 

C SURFACE CARDS 
C 
C FINITE CYLINDERS 
7 C/Z -6.59 -6.59 5.749 
8 PZ -0.8425 S 5.3825 ABOVE MIDPLANE 

9 PZ -11.6076 $ 5.3825 BELOW MIDPLANE 
C
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17 C/Z 10.875 -10.375 9.525 
1I PZ -1.35 $ 1.89 ABOVE MIDPLANE 
19 PZ -19.13 S8.89BELOWMIDPLANE 
C 
27 CIZ 10.875 -10.875 10.16 
28 PZ -0.715 S 9.525 ABOVE MIDPLANE 
29 PZ .19.765 S 9.525 BELOW MIDPLANE 
C 
30 SO 35.0 S ENCLOSING SPHERE 

C DATA CARDS 
C 
MODE N S TRANSPORT NEUTRONS ONLY 

C 
C MATERIAL CARDS; ENDF/B-5 DATA 
MI 92238.60C 0.067198 

92235.60C 0.932802 
C URANYL NITRATE 
M2 1001.60C 0.592466 

7014.60C 0.020143 
8016.60C 0.376557 

92235.60C 0.010041 
92238.60C 0.000792 

C PLEXIGLAS 
M3 6000.60C 0.333330 

1001.60C 0.533336 
8016.60C 0.133334 

C S(ALPHA, BETA) 
MT2 LWTPOIT 
C DEFAULT ENERGY BINS; HANSON-ROACH STRUCTURE 
EO 1.0E-7 4.OE-7 I.OE-6 3.OE-6 i.OE-5 3.0E-S 1.OE-4 5.SE-4 3.0E-3 

1.7E-20.1 0.4 0.9 1.4 3.0 20.0 
C 
C TALLIES 
C 
F4:N I S AVE FLUX IN CELL I 
C 
C CRITICALITY CARDS 
KCODE 3000 1.0 20 200 4500 0 
C 
C UNIFORM VOLUME SOURCE IN FISSILE CELLS 
C 
SDEF CEL-Di ERG=D2 RAD-FCEL D3 EXT-FCELD4 

POS=FCEL D5 AXS-0 0 1 
C 
Sit L 11 21 31 $CELLS 

4:2 14:2 24".2 34:2 SPATH TO CELL 2 

SPI V SPROB PROPORTIONAL TO VOLUME 

C 
SP2 -3 $WATT FISSION SPECTRUM 

C 
DS3 S 313131 31 SRADIAL DISTRIB NUMBERS BASED ON CEL
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323232 32 SCORRESPOND TO SI1 CARD 

S131 0.0 5.748 SRADIAL LIMITS: SOURCE IN CELL I 

SP31 -21 1 SP (X)-CONSTABS(X) 
S132 0.0 9.525 $RADIAL LIMITS: SOURCE IN CELL 2 

SP32 -21 1 SP(X) - CONST*ABS(X) 
C 
DS4 S 41414141 SRADIAL DISTRIB NUMBERS BASED ON CEL 

42 42 42 42 $CORRESPOND TO S11 CARD 

S141 -5.3825 5.3825 sAXIAL LIMITS: SOURCE IN CELL I 

SP41 -21 0 $P(X) -CONST 
S142 4.89 9.89 SAXIAL LIMITS: SOURCE IN CELL 2 

SP42-21 0 SP(X) - CONST 
C 
DSS L -6.59 -6.59 -61225 SPOS VARIABLE BASED ON CEL 

-6.59 6.59-6.225 $CORRESPOND TO ST1 CARD 
-6.59 6.59 6.225 
-6.59 6.59 6.225 
10.875 -10.875 -10.24 SWMEN PATH IS GIVEN (SEE SIi) 

10.375 -10.975 -10.24 STHE POSITION OF THE 
10.375 -10T75 -10.24 SUNTRANSLATED CELL IS GIVEN, SO 

10.875 -10.575 -10.24 SPOS IS THE SAME EACH TIME

C 
PRDMP JJIJ 
C 
PRINT

SWRrTE MCTAL FILE

3.3.12 Cross Section Installation Test Case 12 

ESMT.13: CONVERTED FROM KENO FILE IL13; CONTINUOUS ENERGY; ENDF/B-S 

C 2 OFFSET CUBES OF-ENRICHED U-235 SURROUNDED BY A CYLINDRICAL 

C. ANNULUS OF ENRICHED U-235 
C 
C CELL CARDS 
C 
I I 4.5036SE-2 -1 2-3 4-5 6 IMP:N=1 TRCL-(40.2566 .635 0.00) 

2 1 4.80368E-2 -1 2-3 4-7 6 IMP:Ni TRCL-(-12.4434 -6.35 7.62) 

3 1 4.90368E-2 .12 -13 6 11 IMP:N-I S ANNULUS 

4 0 -11-13 6#1#2 IMP.N-I $BTWNBOXESANDCYLINDER 

5 0 (12: 13:-6)#2 IMP:N0 SOUTSIDE

C 
C 
C 
1 
2 
3 
4 
5 
6 
7

SURFACE CARDS 

PLANES 
PX 12.7 
PX 0.0 
PY 42.7 
PY 0.0 
PZ 7.62 
PZ 0.0 
PZ 11.176
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C CYLINDERS 
11 CZ 13.97 
12 CZ 19.05 
13 PZ 16.18 

C DATA CARDS 
C 
MODE N S TRANSPORT NEUTRONS ONLY 

C 
C MATERIAL CARDS; ENDF/B-$ DATA 

MI 92235.60C 0.932631 
92238.60C 0.055321 
92234.60C 0.010049 
92236.60C 0.001992 

C 
C S(ALPHA. BETA): NOT APPLICABLE 
C 
C DEFAULT ENERGY BINS; HANSEN-ROACH STRUCTURE 
E0 1.0E-7 4.0E-7 i.0E-6 3.0E-6 1.OE-5 3.OE-5 I.0E-4 5.5E-4 3.0E-3 

i.7E-2 0.1 0.4 0.9 1.4 3.0 20.0 
C 
C TALLIES 
F4:N 1 S AVE FLUX IN CELL I 

C 
C CRITICALITY CARDS 
KCODE 3000 1.0 20 200 4500 0 
KSRC 6.35 0.0 3.81 -6.35 0.0 13.2 S POINT IN EACH BLOCK 

C 
PRDMP J J I J S WRITE MCTAL FILE 

C 
PRIM S FULL OUTPUT 

3.3.13 Cross Section Installation Test Case 13 

ESMT.14: CONVERTED FROM KENO FILE K.14; CONTINUOUS ENERGY; ENDF/B-5 

C 
C CELL CARDS 
C 
I I 4.90362E-2 -1 4 9 1MP:N
2 0 1-8 9-2 IMP:N
3 1 4.80362E-2 -3 4 9 2 IMP:N-1 

4 0 3: 8.-9 .IMP:N-0 

C SURFACE CARDS 
C 
c CYLINDER 
I C/Z 5.08 0.0 8.89 
2 CZ 13.97 
3 CZ 19.05 
C PLANES 
8 PZ 10.109 
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9 PZ 0.0 

C DATA CARDS 
C S TRANSPORT NEUTRONS ONLY 

MODE N 
C 
C MATERIAL CARDS ENDF/B-$ DATA 

Mi 92235.60C 0.932631 $SU-235 
92238.60C 0.055329 $ U-238 
92234.60C 0.010049 $ U-234 

'92236.60C 0.001992 S U-236 
C 
C S(ALPHA, BETA): NOT APPLICABLE 
C.  
C 
C DEFAULT ENERGY BINS, HANSEN-ROACH STRUCTURE 

ED L.OE-7 4.OE-7 1.0E-6 3.OE-6 I.OE-5 3.0E-5 1.0E-4 5.•E-4 3.0E-3 

1.7E-2 0.1 0.4 0.9 1A 3.0 20.0 
C 
C TALLIES 
F4:N I $ AVE FLUX IN CELL I 

C 
C CRrTICALITY CARDS 
KCODE 3000 1.0 20 200 45000 
C 
SDEF cEL-DI POS-FCEL D2 EXT-FCEL D3 RAD-FCEL D4 ERG-DSAXS'0 01 

C 
SII LI 3 SCELLS 
SPI V I PROB PROPORTIONAL TO VOLUME 

C 
DS2 T I 5.08 0.0 0.0 S POS FOP, CEL-I 

3 0.0 0.00.0 S POS FOR CEL-2 

C 
DS3 S 3132 EXTDISTRB NUMBERS BASED ON CEL 

S131 0.0 10.109 S AXIAL RANGE ABOUT POS 

SP31 -210 s P(Z) CONST 

S132 0.0 10.109 S AXIAL RANGE ABOUT POS 

SP32 -210 S P(Z) CONST 

C 
DS4 S 4142 S RAD DISTRIB NUMBERS BASED ON CEL 

S141 0.0 8.89 $ RADIAL RANGE ABOUT POS 

SP41 -211 S P(R) - CONST*ABS(R) 

S142 13.97 19.05 S RADIAL RANGE ABOUT POS 

SP42 -21 1 S P(R) - CONST*ABS(R) 

C 
SP5 -3 
C 
PRDMP J J 1 3 I WRITE MCTAL FILE 

CPRNT S FULL OUTPUT 
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"3.3.14 Cross Section Installation Test Case 14 

EOMT.I 5: CONVFRTED FROM KENO FILE K.15; CONTINUOUS ENERGY; ENDF/B-5 

C 
C CELL CARDS 
C 
1 1 0.04817212 -5 IMP:.N
2 2 0.106657 1-2 3-4 IMP:N-1 
3 3 0.100113 6-7411#2 IMP:N71 
4 0 #3 #2 #1 IMP:N0 

C SURFACE CARDS 
I PZ -7.092175 
2 PZ -4.552185 
3 CZ 4.1275 
4 CZ 12.7 
s SZ 0.538475 6.5537 
6 PZ .22.092175 
7 PZ 22.092175 
8 CZ 32.97 

C DATA CARDS 
C 
MODE N 
KCODE 3000 1.0 20 200 4500 0 
SDEF CEL1! ERG-D1 RAD-D2 POS-0.0 0.0 0.538475 
C 
SPI .3 
C 
S12 0.0 6.56 
SP2 -21 2 
C 
C conINUOUS ENDF/B-V 
C 
Mi 92234.60C 0.01177258 S U-234 

9223s.60C 0.97656128 $ U-235 
92236.60C 0.0019912319 S U-236 
92238.60C 0.009674906 S U-238 

C PLEXIGLAS 
M2 1001.60C 0.5333358 $ H 

6000.60C 0.3333302 S C 
8016.60C 0.13333396 $ 0 

C WATER 
M3 1001.60C 0.666667 S H 

8016.60C 0.333333 $ 0 
C 
C S(ALPHA, BETA) 
MT3 LWTR.OIT 
C 
PRDMP J 3 1 $ WRITE MCTAL FILE 

C 
PRINT S FULL OUTPUT
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3.3.15 Cross Section Installation Test Case 15 

ESMT 16: CONVERTED FROM KENO FILE K.16; CONTINUOUS ENERGY; ENDF/B-.  
C U2F2 INFDTE SLAB 
C 
C CELL CARDS 
C 
1 1 0.09872456 (-1 2 -3 4-5 6) IMP:N-1 
2 20.07044000(-11 12-3 4-S 6)(1: -2) IMP:N-1 
3 30.1 (-2122-3 4.5 6)(11: -12) IMP:N-1 
4 0 (21:-22: 3:-4: 5:6) IMP:N=0

C SURFACE CARDS 
C 
C PLANES 
I PX 2A79 
2 PX-2A79 
*3 PY 100.0 
*4 PY .100.0 
05 PZ 100.0 
$6 PZ-100.0 
C 
II PX 3.749 
12 PX -3.749 
C 
'21 PX 17.479 
*22 PX-17.479

C DATA CARDS 
C 
MODE N 
C

s TRANSPORT NEUFRONS ONLY

C MATERIAL CARDS; ENDF/B-5 DATA 
C UO2F2 SOLN 
MI 92235.60C 0.013999 

9223.60C 0.001008 
9019.60C 0.030013 
1016.60C 0.338315 
1001.60C 0.616665 

C PYREX 
M2 13027.6CC 0.007524 

5010.6CC 0.012967 5011.6CC 0.052195 $ NATURAL BORON 
8016.60C 0.637706 
14000.60C 0.255821 
11023.60C 0.033788 

C BORATED UO2F2 SOLN 
M3 5010.60C 0.002943 501 i.60C 0.011846 $ NATURAL BORON 

92235.60C 0.013792 
92238.60C 0.0009935 
9019.60C 0.029S69 
5016.60C 0.333312 
1001.60C 0.607545 

C
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C S(ALPHA, BETA) 
MTI LWTR.0IT 
MT3 LWTR.OIT 
C 
C DEFAULT ENERGY BINS. HANSEN-ROACH STRUCTURE 
E0 1.OE-7 4.OE-7 1.OE-6 3.OE•6 1.OE-$ 3.0E-5 1.0E.4 5.5E-4 3.011-3 

1.7E-2 0.1 0.4 0.9 1.4 3.0 20.0
C 
C TALLIES 
F4:N I 
C 
C CRITICALITY CARDS 
KCODE 3000 1.0 20 200 45' 
C 
KSRC 0.0 0.0 0.0 

-10.61 0.0 0.0 
10.61 0.0 0.0 

C 
PRDMPJJ I J 
C 
PRINT

S AVE FLUX IN CELL 1 

DO0 

S POINT IN MATERIAL I 
S POINT IN MATERIAL 3 
S POINT IN MATERIAL 3 

$ WRITE MCTAL FILE 

$ FULL OUTPUT

3.3.16 Cross Section Installation Test Case 16 

ESMT.1: CONVERTED FROM ENO FILE K.I1; CONTINUOUS ENERGY; ENDF/B-S 
C 
C CELL CARDS

1 0.0981986 1 -2 -3 
0 1-4 .31 .  
20.106657 5-6 -7 012 
4 0.100113-9 -5:6:7 
0 14-1516-1718 -19 
FILL-h:1 -1:1 -1:1 
Ill III 1ll 

III III III 

0 20-2122 -23 24 -25 
30.122268 30.3132-33 34.  
50.100113 30-3132-33 44 
0 (-30:3 :-32"33:-44:35)

IMP.N-1 U-I 
IMP:N-I U=1 

IMP:N=I U=I 
IMP:N-Il U-I 
IMP:N=I U-3 LAT=1 

IMPh.N-= FILL-3 
-35 (.20.21 :-22:23:.24:25) IMP:N-I 
-34 MP:N-i 

IMP:N=0

SURFACE CARDS 

URANYL-NITRATE CYLINDER 
PZ 487804 
PZ 8.7804 
CZ 9.52 

VOID CYLINDER - USED TO ACCOUNT FOR THE FACT THAT THE PLEXIGLAS 
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C CYLINDER IS NOT COMPLETELY FULL 
4 PZ 8.9896 
C 
C PLEXIGLAS CYLINDER 
5 PZ -9.4204 
6 PZ 9.6296 
7 CZ 10.16 
C 
C WATER FILLED CUBOID THAT CONTAINS THE CYLINDERS 
14 PX -18.45 
15 PX 18.45 
16 PY -18.45 
17 PY 18.45 
18 PZ -17.6854 
19 PZ 17.8946 
C 
C CUBOID THAT CONTAINS ALL THE OTHER CUBOIDS 
20 PX -553499 
21 PX 55.3499 
22 FY -55.3499 
23 PY 55.3499 
24 PZ -52.9199 
25 PZ 52.9199 
C 
C CUBOID THAT CONTAINS THE PARAFFIN 
30 PX -70.591 
31 PX 70.591 
32 PY -70.591 
33 PY 70.591 
34 PZ -68.6100999 
35 PZ 68.6100999 
C 
C SLAB OF WATER - ON THE NEGATIVE Z FACE 
44 PZ -99.09 

C DATA CARDS 
C 
MODE N 
C 
C MATERIAL #1 - AQUEOUS URANYL NITRATE 
C MATERIAL #2- PLEXIGLAS 
C MATERIAL #3 - PARAFFIN 
C MATERIAL #4 - WATER, VERY LOW DENSITY (WATERVAPOR) 
C MATERIAL #5 - WATER. NORMAL DENSITY 
C 
C CONTINUOUS ENDF/B-V 
C 
MI 92238.60C 0.00079085 S U-238 

92235.60C 0.01002407 $ U-235 
8016.60C 0.37766319 S 0 
7014.60C 0.02010823 S N 
1001.60C 0.59141367 $ H 

MTI LWTR.01T

S... ... O • m
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C 
W2 1001.60C 0.5333358 S H 

6000.60C 0.3333302 S C 
9016.60C 0.13333396 s o 

C 
M3 1001.60C 0.67532797 S H 

6000.60C 0.32467203 S C 
MT3 POLY.01T 
C 
M4 100 1.60C 0.66666667 $ H 

8016.60C 0.33333333 s o 
MT4 LWTR.0IT 
C 
M5 1001.60C 0.66666667 $ H 

8016.60C 0.33333333 s o 
MTs LWTR.OIT 
C 
KCODE 3000 1.0 20 200 4500 0 
SDEF CEL-DI ER•-D2 RAD-D3 ECT-D4 P0S-0.0 0.0 0.0 AXS-00 1 

C 
C PATH TO EACH OF 27 SOURCE CELLS 
SII L6:5(! I I):1 6:5(-l!-1 0):1 6:5(-1 -1 !):1 

6:5(-1 0-1):l 6:5(-I 0 0):1 6:5(-1 0 I).1 
6:.5(-I 1-1I):l 6 ".5(-I 1 0):1 6:5(-1 1 1):1 

6:5(0-1-1):1 6:5(0 -1 0):! 6:5(0 -1 I):1 
6:5(0 0-1):l 6:5(0 0 0):1 6:5(0 0 1):1 
6:5(0 1-1):l 6:5(0 1 0):1 6:5(0 1 1):1 
6:5( I -1 -1):! 6:5(1 -1 0):1 6.5( 1 -1 1):1 
6:5(1 0-1):! 6:5(1 0 0):1 6:5(1 0 I):i 
6:5(1 1-1):! 6:5(1 1 0):! 6:5(1 I I):1 

SPI III I 11I1 S EQUAL PROBABILITY FOR ALL PATHS ABOVE 
!11 Il1 !11 
!iI III II! 

SP2 -3 S WATT FISSION SPECTRUM 
C 
S13 0.0 9.52 $ RADIAL DISTRIBUTION 
SP3 -21 1 S P(X)-CONSTIABS(Z) 
C 

S14 4.7804 8.7804 S AXIAL DISTRIBUTION 
SP4 .21 0 S P(X)- CONST 
C.  
PRDMP JI I J S WRITE MCIAL FILE 
PRINT 

3.3.17 Cross Section Installation Test Case 17 

ESMT.20: CONVERTED FROM KENO FILE K.20; CONTINUOUS ENERGY; ENDFiB-5 

C 
C CELL CARDS 
C 
C ALUMINUM CAN WITH URANYL NITRATE
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I 1 0.0982616 -17 -18 19 IMP:N=I U-I 
2 2 0.060242 17: I:-19 MPP:N-I U-I 
3 0 .27 .28 29 IMPn:N-1 FILL-! 
C MAKE A TRIANGULAR ARRAY OF THE ABOVE CANS 
13 LIKE 3 BUT TRCL-(21.006 0.000 0.000) 
23 LIKE 3 BUT TRCLw(-21.006 0.000 0.000) 
33 LIKE 3 BUT TRCL,( 10.503 18.192 0.000) 
43 LIKE 3 BUT TRCL-(-10.503 15.192 0.000) 
53 LIKE 3 BUT TRCL-( 10.503 -18.192 0.000) 
63 LIKE 3 BUT TRCL-(-10.503-18.192 0.000) 
C ENCLOSE THE ARRAY IN A BOX 
101 0 -12-3 4 -5 6 #3 113 #23#33#43#53#63 IMP:N=1 SBTWN 

102 0 1:-2: 3:-4: 5:-6 1MP:N0 S OUTSIDE

C SURFACE CARDS 
C 
I PX 50.0 
2 PX -50.0 
3 PY 50.0 
4 PY -50.0 
5 PZ 50.0 
6 PZ -0.152 
C FINITE CYLINDERS 
17 CZ 10.16 
Is PZ 18.288 
19 PZ 0.0 
C 
27 CZ 10.312 
28 PZ 18.288 
29 PZ -0.152

C DATA CARDS 
C 
MODE N S TRANSPORTNEUTRONS ONLY 

C 
C MATERIAL CARDS; ENDF/B-5 DATA 
C URANYL FLUORIDE 
MI 92235.60C 0.014017 S U-235 

92238.60C 0.001010 S U-239 
8016.60C 0.338342 s 0 

"9019.60C 0.030053 S F 
1001.60C 0.616578 S H 

M2 13027.60C 1.0 SAL CAN 
C 
C S(ALPHA, BETA) 
MT! LVWTR.OIT 
C 
C DEFAULT ENERGY BINS; HANSON-ROACH STRUCTURE 

E0 1.OE-7 4.OE-7 1.OE-6 3.OE-6 1.OE-5 3.0E-5 L.OE-4 5.SE.4 3.OE-3 

1.7E-2 0.1 0.4 0.9 1.4 3.0 20.0

C 
C TALLIES 
F4:N I s AVE FLUX IN CELL I
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13:1 
23:1 
33:1 
43:1 
53:1 
63:1

*5PI 111111 
C 
SF2 -3 
C 
SO 0.0 10.16 
SP3 -21 I 
C 
S14 -9.1449.144 
SP4 -21 0 
C 
PRDMP JJIJ 
C 
PRINT

IPOS).  
S 
:ELLS 
[BEGINS

S EQUAL PROB FOR ALL THE ABOVE 

S WATT FISSION SPECTRUM 

S RADIAL LIMITS 
S P(Q) - CONST*ABS(X) 

S AXIAL LIM•rS 
S P(X) - CONST 

S WRITE MCTAL FILE 

S FULL OUTPUT

3.3.18 Results Of Cross Section Installation Tests 

During the original generation and testing of MCNPDAT6 package based on the ENDF/B-VI cross 

section library, results calculated using this library were compared with the results for a number of 

other data libraries for infinite medium simulations of all nuclides. In addition, a number of 

experimental benchmarks consisting ofpulsed sphere experiments, iron benchmark experiments, and 

criticality experiments were run. The cases listed in Reference 2 are adequate for validating 

MCNPDAT6 (ENDF/B-VI cross section library) for use with MCNP4A. The benchmark test cases 

listed in Table 3.3-1 are a subset of those listed in Reference 2 and demonstrate that the validation 

can be extended to the HP 9000 series workstations. The output from these benchmark test cases 

(including mirrored input) is archived on electronic media, MI: 30006-M03-002.
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C 
C CRITICALITY CARDS 
KCODE 3000 1.0 20 200 4500 0 

C.
C UNIFORMLY DISTRIBUTED VOLUME SOURCE IN EACH CYLINDER.  

C YOU HAVE TO SET UP DISTRIBUTIONS FROM WHICH TO CHOOSE: 

C CELL, ENERGY, RADIUS (FROM AXS), AND Z DISPLACEMENT (FRON' 

C SINCE THE CYLINDER IS IN A REPEATED STRUCTURE, BUT ALWAY 

C HAS THE SAME CELL NUMBER, YOU MUST SPECIFY THE PATH OF C 

C WHICH UNIQUELY DEFINES THE CYLINDER YOU WANT. THE PATH 

C WITH THE OUTERMOST CELL AND WORKS DOWN.  

C 
SDEF CEL-DI ERG-D2 RAD-D3 EXT-D4 POS-0.0 0.0 9.144 AXS-0 01 

C 
S51I L 3:1 S$PATH: ICELL13ICELLI

s ETC.

I
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"Based on the result comparisons of these specific test cases, the operation of the MCNP4A code 

package using the MCNPDAT6 library (ENDF/B-VI based cross section library) on the QUICHE 

HP 9000/C 160 workstation and any other HP 9000 series workstation located at the WPDD was 

determined to be satisfactory. No limitations on the use of the MCNPDAT6 package or ENDF/B-VI 

cross sections with MCNP4A are noted.  

4.0 RECOMMENDATIONS 

The installation of the MCNP4A code package and the ENDF/B-VI based cross section library was 

reviewed and found to have been accomplished according to the instructions provided by the 

developer. The test cases required for installation verification and code validation have been 

executed and found to satisfy the acceptance criterion for numerical results. Additional benchmark 

test cases have been successfully run to validate the proper operation of MCNP4A as well as to 

verify the proper installation of the ENDF/B-VI based cross section library update. Thus, the 

MCNP4A code package installation was shown to be satisfactory and complete in all aspects.  

Based upon the sufficient fulfillment of installation requirements as set forth by the developer, and 

the acceptance of the MCNP4A code by the NRC, it is recommended that the MCNP4A code be 

approved for use in work that is subject to QARD requirements.  

- -- As noted above in section 3.1.3 for the HP 9000 series workstations, this validation document 

pertains to both the HP 9000/700 and the HP 9000/C160 workstations using the UNIX operating 

systems V9.07 and V10.2. The HP 9000 workstations (both C160s and 700s) are connected to the 

QUICHE MCNP4A code package installation via a NFS mount. Numerous benchmark test cases 

have been run on all HP 9000 workstations in this configuration at the WPDD and results have been 

sufficiently similar for this validation document. For the PC version, this validation document 

pertains to the PC platform using the WINDOWS 3.1 1/MS-DOS 6.22 operating system. This 

validation document is valid for other PCS with the same operating system, if they produce the same 

results for the test problems.  

There are no MCNP4A software components that could not be validated as indicated by this SQR.  

The MCNP4A code package operating on the GATEWAY2000 P5-90 uses the ENDF/B-V based 

cross section library and is not validated for the ENDF/B-VI based library.  
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5.0 ATTACHMENTS 

Attachment I: Software Acquisition Correspondence 

Attachment U: Installation Information/Notes 

Attachment III: MCNP4A Directory And File Listing 

Attachment IV: MCNP4A New Appendix G For Manual 

Attachment V: README2 For ENDF60 

Attachment VI: XSDIR Cross Section Library File
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Attachment I: Software Acquisition Correspondence 

This attachment contains a copy of the CRWMS/M&O requisition requesting the MCNP4A package 

from RSIC and a copy of the RSIC letter that accompanied the package.
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CRWMSIM&O Property Movement Authorization 
*1I

Pbwn. check .pptopdatt Aocadon •rmntff',.r: r - VA - Virginia (3 OC - District of Columbia Q NC - Norh Ca-olna P •v. Las Vegas 

This form must be completed for aD cus:odimn or Ioc3don changes of M&O number tagged propeny. If the change involves 

moving the property outside its current faclty. a separate Property Remova! AuthorizatiOn PP,.') must also be completed. SEE 

INSTRUCTIONS ON THE REVERSE SIDE OF TilS FORM.

€UIRRC!TCJSTOOIAN NAME
-- cuUMENT~ CUTDAN S-IGNATURE- . 6 VDAIL

PROPITY F.2ýSpT AND CiSTODIAN ACCEPTANCE 

I acbow•edqe rt-e-u of ,J'e praope.y Is-ed- e-Ove =nd=zc,, r.sn f • ce r en. nd uti for thes 

item.s a% aso tunes. I agret'that each ktemn assigned to my~cwsody will be proprytaserd nlrrre Vo ProeOrtay Costso 
when I no loner have a business need for them (e.g. termination, job change. Of tanser.e. I agree to promptlyr, r n es 

dama• e nd unders.nd that I may be charged for any repair or replacement aa • de~structon, or raf of an. POI)Mi MY. Cud Iy jym who_ kn'v~l C•,er, s for Pe-%WW use. or the use 

costs these items due to my e Ol I further undeand that anyone w,. on c r o n s or 

of another, anything of value belonging to the tktited States Government ma2Y be SubjeC2 to 8 m iftr Fenshy Of &a 0-0 

fine. Or ten Years; imprisonment. or both (Public Law 772. Both Congress).

""" -N-W CUSTODIAN SIGNATURE - DATE

NEW CUSTODIAN NAME

CC - MAG.ERA SIGNATURE .. ... DATE--.: -

AJAMAE��

£ I .*.A I .0

CPU NIWUEP 1ECEIVED:• 

COMMEN4TS: 

The ADP equipment iste9d above has been inspected and sa 
aut•orized Icr movement.  

SSG SIGNATURE DATE PROPERTY CONTROl.. DATE

1-2
.....--.-...-.  

- .t.

f



�*2 

qI�9 

* I

�1*
A 4

1 

Vt' ,� 

I �' 
5... I..  

* � * **:.  

* .5 I.  ** 

Si * t$ '� 
'.5 * ... r' 

�. JtI9" 

9 .. I. ,.  

*1 

.9

* **f 
14. t� 

9,* * 
* **9.* �

I''..  
* I 91

1 .a 

-d1 

WIG 4, 

+4 

Av~ 

$4-* 1 U 

,b I. saVC 
v Quo

I-Y 73

INtt



34 to 

0.4 a o 

0 C. rd 00 

A S U 
w gl .  

IH E 
4. Ai A ! O I4 

.5 00 0 s S 

i 

B ig' No r.-0 
P. 0 Ai HI.4 4 

O R 0 R d a 
0 0* . . 0 " a b 

-00* * * ~MUagul s U 

o **~ 4H l13S 5 3 0: 1 a 44 Is 81.4 81 i v a 4 -I .  

4450 u s i 

90 wN1 '4 ".H 

.4.4.4FES0Un * 40 B B * 'a A 1% s g+U 
wH;" N :N,- 4V



�OOfl�2C Rev 02
'� I.).VbA A l-n*#�.. D .. � -- a IvItA'.rfl ,upI.. .t.ptnn.

.he following test files a-- in ta:- foroa&t. trxact otaer ftmt 
testinputar - 25 KOH? sample problems in 'tar foml 

tas~npvms - 25 X=H 8 sA&~l przblm far vxILxMs.  
taescrc.ai&x - 25 XCXl t:my oaput fils for XA 
tmstoctl.deC - 25 =17 tAL~ owput- fim for DC.  
tftstort-lA7 25 KOX7 tallyopu films far X7.  

uas:L f;L 25 KC%.7 tally o'up files far 5ZI.  
te9runE:s=mA - 25 X==P tall.y eupau files for SMS 
tacomct.l.uwcos - 25 MCNl tal our.=--ftugs for Cray/MXCOS.  
testoct~wm - as XOHP tal ouput fims fec UZ/IVXS.  
tas~out .aLlz - 25 KOX7 out-p ouput file fec 1J6Z 
testoutp.dec - 259 XCN7 outp oaput filas fe. DZC.  
Itestutp.hp -25 KC!M ouZ7 Caput files for up.  
tmstoutp.sqi -s 25 N cO utp Caput files for got.  
teotcutp.sun -2S O=7 Out; Ouput files fec sOW 
tmseeutp.Ucas -25 XCXP oCaw Caput files for Cra;I/UKZ0OS.  
tostaut~vu as 25 X MO u~p ouput films for VAXIVKS 

DOS - ubdLcectery Of DOS specific files.  
Contents-of DOS subdLcectuyZT 

imLportanlt information to sncompress DOS films.  
ZNPD- :ampressed DOS film of 25 KO~l sample problems.  

KCLDOS.= - mpressed DOS file of 25 KOW sample tally output.  
GV-IDOS .Z= compressed DOS file of 2S NM~I sample output.  
f7713 .eer -error text file requixred by- Labey IuoPilar at runtime.  
*iI~cnmp .bat C OS command to comIl and link SC".  
lintkmakxs.bat C OS command to compile and link X=7ST.  
lLrkprpr.bat C OS command to ecop~le and link P15.9 
makxsf .mz eezcu.table HAZXS program for DOS.  
Mcntp.mxe executable CHOW? for DOS (Compiled with MMS000000) 
prpc.aex- executable PRPR1 pcogram.  
CRuProb.bat command film to ruan 25 MOMl sample problems.  

ZSEO~N - ubdirmctory of standard SCHp cross sec-.ions 
based an MrD/a-Zv. riles && this eirectocyt 
specs, xsedir. ash.:. andl,93l. boccal, toccal. d11, 
mophibl. 521doml. S32dosl. llldosl. thezasl. al1

1-5 -

waeg 3 of 3 
ZVI COO2O0=.LCPG2 

I Dc 6150 (150N3) ItSICS : C 3c 00 
I a6= (2.303) CODE F=C 1rvJ I X=14 
1 40M (1.003) KP.: crayTXZXVAX 
21 3.5- (1.44N5) diskettes Unix wor~kstations 
90mb cc 150mb Bernoulli disk PC 314 and hLghe: 
QtC-CIGIOC-40 data cartridge PJKCV.C= Is 09/30/93 

T. extract the files% 
I.* tar -xvf Idevlrmto yutaedvcmybe4!ent 
2. uncoZpcess c0O200AllC?C2.tar ~ ~ dvc a edfeet 
3. tar -Zvi C0O200allC70l.tar 

C0020O.LUW - this Listing o all &1f~ims in 11C".  
izarnE.Cos -- Instr-Uctions tz Lnsztall XCX an COS systems.  

PZA=-.N~x -zan'uctions to installl wf? an 0)122 systems 

R!~Z -general Lnst.alla!tion ins=tructigl5.A 
Lns-.!A~ds 10fe.- i LstallatiLon comncd fLii. for VX:X systems.  

Ln~alld~ssta3.latLcn c--uan-d file f or DOS.  
install.wns - astalla-cion ca~wnd file for V1IX/VS 

insall fi -COCrTcCI-ons to ZNSL.= fi~le 
mcsenu?.f a: - rGIa required in installing KXX (rOIRA 77 source).  

-compres~sed file containing xc"I.Ztv NXi3XS?.Z. PR2n.zt.  
pr Id - TC0V.2FX 77 PC-pTQC6220V PA11 needed to creat t 

Y=IP end 3DAi~S rO~R==! 77 sources.  
ucp.id - KN=M uOurn file to bhe processed by I.  

Manic. id - XA3=S? source, file to be processed by PlID..  
mcnc~i -KCN7 C sour-ce to be processed by VSP.  

df.iffLae.c - duuy C subrouti~ne for San syt~tens (may a0: need).  
L'Unrob- CNI2 scrip. fMl to run 25 =07? sample problems.  

- MY= scr~pt, 9-11s to run a5 X=PH sa=ple prablems under rmX.  

-VAX/Y).Ws c==an%. file to ran 25 It=l sal problems.  
- C-Csactao.y. requIredb XA=.  

specs - list of cross ecostobe converted by WJx5T.  
tectl1Il - cZOss sectiLon M3brary used for 25 KOCXl sample problems.

-1 .



.7 -C 
so R.ii i ea - ' : 014l 

a a. ol a IP' 

p4 at 4* .. l #A ofr. ~ 
*IO- 6 IO? *.- 0 4 

FI~ 4ie 
* ~ ~ ~ e of * 0 ;~ 

a do -9 0 
$-toG IV P ~ 

0s 4I* tI' J1 * 
~qF, a 

A 'EI 1 C * ~ : 

. **. 4 : .  

rs .  

R* :- 
516 At 51 

1; St 

"I-m . C 0 -.o 

F, F.'Os4. ro



MCNP4A Oualification Rert 3M006-2003 Rev 02 

Attachment 11: Installation Information/Notes 

This attachment contains a copy of the installation instructions contained in the "README." and 

"README.UNIX" files of the code package. No difficulties were encountered with the installation 

by the installer. A separate section is included in this Attachment on installation of the MCNIP4A 

code with the DLCI05C ENDFIB-V cross section data files on the PC platform. This section 

follows the README and README.UNTIX sections for the HP version.  

I. 11-
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README 

DISTRIBUTION FILES 

The following files should be present with the MCNP 4A distribution: 

FILE DESCRIPTION 

Readme This file.  

INSTALL Installation controller. Named INSTALL.SYS for non

U"N-IX systems (e.g., VMS and DOS).  

INSTA-LL.FIX Installation fix file.  
MCSETUP.FOR Setup FORTRAN code.  

PRPR.ID FORTRAN preprocessor code.  

MAKXS.ID Cross-section processor source code.  

MCNPC.ID MCNP C source code (used on UNIX systems only).  

MCNPF.ID M ,CNP FORTRAN source code.  

RUNPROB Script file for MCNP verification. Named 
RUNIPROB.SYS for non-UNIX systems.  

TESTINP.TAR Compressed input files for MCNTP verification.  

Named TESTINP.SYS for non-UNIX systems.  

TESTMCTL.SYS Compressed tally output files for MCNP verification.  

TESTOUTP.SYS Compressed MCNP output files for MCNP verification.  

XSDIR Cross-section directory for MCNP verification.  

TESTLIBI Cross-section data for MCNP verification.  

Substitute the appropriate system identifier from the following table 

for the "SYS" suffix.  

SYSTEM IDENTIFIER SYSTEM IDENTIFIER 

Cray UNICOS ucos DEC LJ.TIRX dec 

Sun SunOS sun PC DOS dos 

IBM RS.'6000 AIX aix Sun Solaris sun 

HP-9000 HPUX hp SGI IRIX sgi 

VAX VMS Vms 

The INSTALL.FIX file is used to implement corrections to either the MCNP 

source or the MAKEMCNP script. The latter is important for future
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changes/bugs in compilers and/or operating systems. The format of this 
file is provided within INSTALL.FIX, and more details can be found in 
Appendix C of the MCNP manual. The MCSETUP utility is a user friendly 
interface for creating system dependent files. The remaining files in 
the first group are MCNP related source code. and the second group of 
files are used for MCNP verification (i.e. running the 25 MCNP test 
problems).  

For DOS systems. two additional utilities have been included: the 
file compare utility FC.EXE and the archive utility PKXARC.COM.  

Software Requirements: 

(1) A FORTRAN 77 compiler. The supported compiler for each system is 
listed in the 1.1 MCSETUP menu (see below).  

(2) On Unix systems, a C compiler is recommended and a Bourne-shell 
command interpreter is required to execute the installation 
scripts. If the X-Window graphics are to be used, an ANNSI C 
library must be available.  

Hardware Requirements: 

Minimum Recommended 

RAM 2 Mbytes 16 Mbytes 
Disk Space 50 Mbytes 100 Mbytes 

GETTING STARTED 

On VMS systems, add the following line in your LOGIN.COM file to 

enable argument passing on the MCNP execution line: 

MCNP := SMCN'P_DISK:[MCNP._ATH]MCNP.EXE 

where MCNP DISK and MCNP....PATH are the disk and directory path to be 
used for the MCNP installation. To update this change. log back in or 
type .aLOGIN.

11-3
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"On all systems, initiate the installation controller with the following 

commands: 

COMMANDS COMMENT 

chmod a--x install L,UNIX systems - SYS keyword 

.Iinstall SYS given in the table above.  

COPY INSTALL.VMS INSTALL.COM VMS systems 

@INST.ALL 

COPY INSTALL.DOS INSTALL.BAT DOS systems 

INSTALL 

The MCSETUP utility is initiated first. Simply alter the main menu 

according to the MCI'NP options you desire. Note the following: 

(1) Section 1.1 of the main menu SHOULD BE ALTERED FIRST.  

This sets the appropriate computer system which in 
turn selects suitable defaults for the remaining 
options.  

(2) Default responses are included within barckets, fl.  
(i.e., a <CR> will produce the default response) and 

additional options are included within parentheses.  

(3) If the dynamic memory option is turned "off'. an 
appropriate value for the MDAS parameter should be 
set (default is mdas-4000000). In general MDAS 
should be greater than 100000 and less than 
(R-2)14 * 1000000. where R is your available RAM 
in Mbytes.  

(4) More information on the setup options is available in 
the MCNP manual. If you are unsure as to graphics 
libraries available on your system or their location.  
"contact your system administrator. Default library 
names and directory paths are supplied by the MCSETUP 
utility; however these may not be applicable to your 

system. A FATAL error message is displayed if 

needed libraries could not be located. Included in

300W6-2003 Rev 02
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this message is the expected library name and path.  

V%'hen done altering the main menu. use the PROCESS command to continue 

the installation. The MCSETUP utility creates three system dependent 

files: the PRPR C patch file (PATCHC, for UNIX systems only). the 

PRPR FORTRAN patch file (PATCHF), and the MAKEMCNP script. MCSETUP 

also creates an ANSWER file which contains the MCSETUP input for 

future installations. This file reflects all options chosen during 

the initial installation and can be used in future installations by 

CO.MMAND(S) COMMENT" 

./install SYS < answer 'NIX systems 

ASSIGN ANSWER.DAT SYSSCOMMAND VMS systems 

@TNSTALL 

INSTALL ANSWER DOS systems 

Next, the installation controller initiates the MAKEMCNP script which 

creates the MCNP executable. System differences can result in 

compilation errors (e.g., unsatisfied externals). If this occurs, 

contact MCN'P@LANL.GOV regarding a fix. In most cases a two line fix 

can be added to your INSTALL.FIX file to rectify the situation (the 

INSTALL.FIX file included with the distribution contains examples of 

such fixes).  

The last section of the installation controller performs MCNP 

verification by running the 25 MCNCP test problems. If this step is 

to be omitted. rename the RUNPROB file with some other name (e.g., 

RUNPROB.ORG).  

On most dedicated systems, compilation time is roughly 15-30 minutes 

and verification an additional 20-40 minutes.  

UPON COMPLETION 

A successful compilation generates an MCNP executable. called mcnp on 

UNIX systems and MCNP.EXE on VMS and DOS sytems. The .MCNP FORTRAN 
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source will be placed in the flib directory on UN.IX systems or called 

MCNP.FOR on VMS and DOS systems. Likewise for the object code. A 

normal completion results in the following message: 

Installation complete - see Readme file.  

A log of the installation process is written to the INSTALL.LOG file.  

An abnormal completion results in one of the following messages: 

SETUP ERROR OR USER ABORT.  
COMPILATION ERROR - see INSTALL.LOG file.  

VERIFICATION ERROR - see INSTALL.LOG file.  

The cause of the error can be found in the INSTALL.LOG file.  

Upon completion of MCNP verification, 25 difm?? files will exist 

containing the MCNP tally differences between your runs and the 

standard. Similarly, the 25 difo?? files mill contain the MCNP output 

file differences between your runs and the standard. Exact tracking 

is required for MCNP verification, thus significant differences 

(i.e. other than round-off in the last digit) may prove to be serious 

(e.g. compiler bugs, etc.). In such cases the TNSTALL.LOG file should 

be reviewed to ensure that the 25 test problems ran successfully.  

yK"•ON- PROBLEMS 

(1) On Sun Solaris systems. a compiler bug results in a loss of 

output. A fix is contained in the INSTALL.FIX file. Simply un

comment this fix (lines 29-31) before installing MCNP (be careful 

what column each line begins on after removing the comments - the 

*d command should be in column I and "return" starts in column 7).  

(2) Many LNIX systems have been found to be missing an ANSI C 

compilerlibrary and result in an unsatisfied external for 

DIFFTIME, used in the X-window MCNP C functions. Once such a 

library has been located, it can be included via the INSTALL.FTX 
file (see lines 47-48 for an example). * 

(3) Inquiries related to other installation problems can be sent 
to MICNP!5LANL.GOV.

,006-2O00. Rev 02
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- README.U-LNIX 

RSIC CODE PACKAGE CCC-200,%MCNrP4A 
Instructions for UNIX systems.  

February 1994 Bernadette L. Kirk 
RSIC 
615-574-6176 
615-574-6182 FAX 
blk-g-oml.gov 

These notes are not absolute and are not meant to replace the 

MCNP manual. Please familiarize yourself with the manual to avoid delays.  

V.AX'VMS users can follow the steps below, using VAX commands (not all 

commands ,ill apply).  

Hardware requirements: 150 megabytes hard disk 

8 megabytes or more of memory 

>Software requirements: U.NIX operating system or V.AX/VMS 

FORTRAN 77 compiler 
ANSI C compiler for LNIX systems 

I. Create an MCNP subdirectory.  
mkdir mcnp4a 
cd mcnp4a 
uncompress ccc200allcp02.tar.Z 
tar -xvf ccc200allcpO2.tar 

2. Change the access mode of the script file 'runprob'.  

chmod a+x runprob 

3. Now install MCNP4A. You need to follow the instructions in the README 

file at this point. If you want to run the sample problems separately 

from the installation, rename 'runprob' before you run the install 

script. Then consider the 'Note on MAKXSF' below.  

chmod a+x install 

install SYS 
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where SYS is described in the README file.  

Note on MAKXSF: 
To cut down on running time, it is better to convert the cross section 
library 'testlib 1 into binary form.  

Program 'makxsf requires the 'specs' file and 'xsdirl' file and 
the cross section data 'testlibl'.  

cp xsdir xsdirl 
mv xsdir xsdir.old 
makxsf 

c. The output from makxsf consists of the files: xsdir2.  
testliba, testlibb, testlibc (the latter are binary files).  
Copy the new cross section directory xsdir2 to xsdir (note the 
old one is saved as xsdir.old).  

cp xsdir2 xsdir 
chmod a+x runprob 
runprob 

On an IBM RISC 6000, Model 550, the problems took about 45 minutes 
and double that ifTESTLIBI is used with no conversion.  

11-8
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INSTALLATION OF MCNP4A AND DLCI05C ON PC 

MC\'P4A distributed by RSIC is intended for use without restrictions. This version contains the 
EN'DF/B-IV cross section data. Distribution of the ENDF;'B-V data to foreign users is prohibited.  
All the EN.DF/B-V data are provided in a separate package called DLCI05C. It is necessary to 
attach DLC105C to MCNP4A in order to use the ENDF"B-V data.  

DESCRIPTION OF MCNP4A PACKAGE 

MCNP4A is version 4A of the MCNP code sstem created on 10/01/93. The README.RSI file 

in MCNP4A wAs written in February 1994, and revised on April 21, 1994. The MCNP4A package 

includes a total of 29 3.5" floppy disks as described below: 

Disk 1: MCNP, PRPR and MAKXSF source files, INSTALL and RUNPROB batch files, README 
files, and miscellaneous files for FORTRAN source code setup, cross section file directory, 
and output files for MCNP verification 

K>_ Disk 2: Executable files to extract MCNP.EXE, PRPR.EXE and MAKXSF.EXE 

Disk-3 Executable file LIB 1 to extract the test cross section library 

Disk 4: Executable file LIB2 to extract the test cross section library 

Disk 5: Executable file LIB2 to extract the test cross section library 

Disk 6: Executable file LIB4 to extract the test cross section library 

Disk 7: Executable file LIB5 to extract the test cross section library 

Disk 8: Executable file LIB6 to extract the test cross section library 

Disk 9: Executable file OUTPDOS.EXtr to extract DOS output files for verification problems 

Disk 10: Output files for other computer systems (SUN and DEC) 

Disk 11: Output files for other computer systems (HP and Silicon Graphics workstations) 

1-9
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Disk 12: Output files for other computer systems (CRAY and VAX) 

Disk 13: SPECS, XSDIRI, XSLIST, and ENDL85A.EXE files. SPECS and XSDIRI are required 

to convert the cross section data from Type I (ASCII) to Type 2 (binary) by MAKXSF.  

XSLIST is a text file listing the cross section data files available by element. EN.DLS5A.EXE 

extracts the ENDLS5A cross section data file.  

Disk 14: ENDL85B.EXE to extract ENDLS5B file (Type I data) 

Disk 15: ENDL85C.EXE 

Disk 16: ENDL85D.EXE 

Disk 17: ENDL85E.EXE 

Disk IS: ENDL85F.EXE 

Disk 19: BMCCSA.EXE to extract BMCCSA file (Type I data) 

Disk 20: BMCCSB.EXE 

Disk 21: BMCCSC.EXE 

Disk 22: TMCCSA.EXE to extract TMCCSA file (Type 1 data) 

Disk 23: TMCCSB.EXE 

Disk 24: TMCCSC.EXE 

Disk 25: TMCCSD.EXE, and D9A.EXE to extract D9A file (Type I data) 

Disk 26: D9B.EXE 

Disk 27: D9C.EXE 

Disk 28: MCPLIB.EXE, LLLDOS.EXE. THERXS.EXE, EL.EXE, and 53 1DOS.EXE to produce 

MCPLIB1. LLLDOSI. THERXSI. ELI and 531DOS1 data files (Type 1) 

Disk 29: 532DOS.EXE to produce 532DOS!I data file (Type 1) 

DESCRIPTION OF DLC1O5C PACKAGE
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The DLC1O5C package contains Type 2 (binary) data library associated with ENDF/B-V. The 
package contains an information file named DLC 1 05C.DOC. which was last updated on September 
10. 1992. The data files currently reside on the hard disk drive (C:) under the "\MCNP\DLC105C\ 
subdirectory. including the follow-ing: 

NEVXS2 
NEWXSD2 
RMCCS2 
RMCCSA2 
DRMCCS2 
ENDF5P2 
ENDF5U2 
ENDF5T2 
DRE52 
MGXSN'P2 
EPRIXS2 
XSDIR.SUN 

Note that the digit 2 appears at the end of each data file to indicate Type 2 data. XSDIR.SUN 
provided in this package is for the SUNZ workstation. Modifications to XSDIR.SUN are required for 
the PC version.  

FULL INSTALLATION PROCEDURE 

The full installation of MCNP4A includes compilation of the source code, and verification of 
the test problems in the MCNP4A package. The compilation requires Lahey FORTRAN F77L
EM/32 Version 5.10 or higher compiler residing in the \F77L3 directory. The hardware 
requirements are 150 MB hard disk. 9 or more MB RAM. and PC-386 or higher. The step-by-step 
installation procedure is given below: 

1. Create MCNP4A directory on hard disk (C: assumed), and copy Disk I files on drive A.  

print a:readme.rsi (print information on diskettes, if wanted) 
print a:readme (print Los Alamos installation instructions, if w-anted) 
C: (working drive) 
cd'% (change to root directory) 
md rncnp4a (make MCNP4A directory) 
cd mcnp4a (change directory to MCNP4A) 
a:id (extract MCNP, PRPR and MAKXSF source codes) 
copy a:*.bat (copy all batch files from a:) 
copy a:\mctl\mctldos.exe (compressed MCNP tally output files)
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copy a:inpdos.exe (compressed input files for 25 test problems) 

copy a:xsdir (copy cross section directory file used for test problems) 

copy a:specs (file needed by MAKXSF for test library) 

copy a:install.dos install.bat (command file to install MCNP4A) 

copy a:install.fix (installation fix file useful for future) 

copy a:mcsetup.for (FORTRAN 77 setup source needed for installation) 

2. Copy the cross section library for the test problems to file TESTLIB1. Insert Disks 3-8.  

a:libl (extract file LIB I) 

a:lib2 (extract file LIB2) 

a:lib3 (extract file LIB3) 

a:lib4 (extract file LIB4) 

a:libS (extract file LIBS) 

a:lib6 (extract file LIB6) 

copy libi-lib2+lib3÷lib4+lib5+lib
6 testlibl (merge files to testlibl) 

TESTLIB 1 is a Týpe I data library. During the installation process, INSTALL.BAT will convert 

it to a Type 2 library named TESTLIB2. The use-of Type 2 data generally cuts the MCNP running 

time by half, as compared to Type I data.  

3. Insert Disk 9 in drive A to copy DOS output files.

copy a:outpdos.exe

4. Install and verify MCNP4A.  

copy \f7713\bin\run3 86.exe 
\f7713,bin\fig3 
install

(compressed DOS output files for test problems)

(copy the Lahey compiler to the MCNP4A directory) 
(check F77L3 settings) 

(compile, and install .MCNP4A. Run 25 test problems.)

Before installation of MCNP4A, it is necessary to run \,F77L3\B1r\,FIG3 to check the Lahey 

F77L3 settings to be consistent with the options used at RSIC to compile the FORTRAN sources.  

The RSIC options are listed below for reference:

OPTION DESCRIPTION C 
!nO - Standard FORTRAN- 77 IMPLICIT 

/n2 - Generate 387 constants and code / 

!n4 - No 80486 optimizations I 

/n7 - Optimize inter-statement !nQ 

/nA2 -No allocatable array checking

)PTION DESCRIPTION 
i L - Line-number traceback table 

P - Protect constant arguments 
QI - Limit NDP stack entries 

2- No protected-mode RPC 
/nQ3 - No real-mode RPC
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/nB - No Bounds checking 
InC - Ignore nonstandard usage 
/nC I - INTEGER constants 4 bytes 
/ D - DIRECT files without headers 
/nH - No Hardcopy source listing 
InI - No Interface checking 
InK - Generate 80x87 code

/ R - Remember local variables 
InS - No SOLD file created 
InT - INTEGER*4, LOGICAL*4 default 
.nV - Not VAX interpretation 
/ W - Display Warning messages 

!nX - No Xref listing 
/ Z I - Production optimiZations

The INSTALL program consists of three parts executed in sequence: setup, compilation, and 

verification. During the setup stage. the computer system setting must be PC DOS (No. 7 designated 

by MCNP4A). Additional settings that may be changed include: 

Parameter MDAS (size for dynamically allocated storage): Default setting--4000000 

Parameter DATAPATH: Default-c:\ancnpxs. Recommended=c:\mcnp4a 

Upon completion of setup and compilation, the INSTALL program continues to perform 

verification of MCNP4A by executing 25 test problems. Up to this point, the code is good for the 

test problems only. Additional steps as described below are required to complete the installation in 

order to run actual problems.  

5. Insert Disk 13.

copy a:specs 
copy a:xsdirl 
copy a:xslist 
a:endl85a

(copy file SPECS for use by MAKXSF) 
(copy file XSDIRI for use by MAKXSF) 
(copy-file XSLIST) 
(extract file ENDL85A)

6. Insert Disk 14.

a:endlg5b (extract file ENDLBSB)

7. Insert Disk 15.

a:endlg5c (extract file ENDL85C)

S. Insert Disk 16ý.

a:end185d (extract file ENDL85D)

9. Insert Disk 17.
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a:endl85e (extract file ENDLS5E) 

10. Insert Disk 1 .  

a:endlg5f (extract file ENDL85F) 

11. Insert Disk 19.  

a:bmccsa (extract file BMCCSA) 

12. Insert Disk 20.  

a:bmccsb (extract file BMCCSB) 

13. Insert Disk 21.  

a:bmccsc (extract file BMCCSC) 

14. Insert Disk 22.  

a:tmccsa (extract file TMCCSA) 

15. Insert Disk 23.  

a:tmccsb (extract file TMCCSB) 

16. Insert Disk 24.  

a:tmccsc (extract file TMCCSC) 

17. Insert Disk 25.  

a:tmccsd (extract file TMCCSD) 

a:d9a (extract file D9A) 

18. Insert Disk 26.  

a:d9b (extract file D9B) 

19. Insert Disk 27.  
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a:d9c (extract file D9C)

20. Insert Disk 28.

a:mcplib 
a:llldos 
a:therxs 
a:el 
a:531 dos

(produce MCPLIB I) 
(produce LLLDOS 1) 
(produce THERXS I) 
(produce ELI) 
(produce 53 1DOS )

21. Insert Disk 29.

a:532dos (produce 532DOS 1)

22. Convert cross section data from Type I to Type 2.

copy endI85a+endl85b+endlg5c+endlg5d+endl85e'endl15f endlS51 

copy bmccsa+bmccsb+bmccsc bmccsl 
copy tmccsa-tmccsb+tmccsc;tmccsd tmccsl 
copy d9a+d9b+d9c d91 
makxsf (convert from Type 1 to Type 2 data) 

copy xsdir2 xsdir (create xsdir for use in running MCNP4A) 

MAKXSF uses files SPECS and XSDTRI copiedfrom Disk 13, and creates MCPLIB2, EL2, 

EN-DL52. BMCCS2, TMCCS2, LLLDOS2, -53IDOS2, 532DOS2, THERXS2. D92, XSDIR2. and 

"TPRINT. Read file TPRINT to check if MAKXSF is successfully run. If not, remove all the files 

created by MAKXSF before re-running. After conversion, all Type I data files may be deleted.  

The above procedures complete installation of MCNP4A for use wxith the ENDF'B-TV cross 

section data. The following additional procedures will attach the DLCI05C data package to 

MCNP4A to include the ENDF.!B-V data.  

23. Modify XSDIR.SL.'N in the -MCN\;..DLC I05C" subdirectory.

cd c:\mcnp\dlc I05c 
copy xsdir.sun xsdir 
edit xsdir

(change directory to WC\CN'P.DLCI05C) 
(create XSDIR for editing) 

(modify XSDIR)

Edit file XSDIR to remove all c:\mcnp\dlclO5c'. and c:\rmcnp',xslibe\ subdirectory names.  

24. Copy all files in \MCNP\DLC 105C to the MCNP4A directory.  
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cd mcnp4a (change directory to MC"NP4A) 

ren xsdir xsdir.4a (rename XSDIR created above to XSDIR.4A) 

copy c:\mcnp\dlc 105c\.* (copy all files in \MCNPDLC IOSC subdirectory) 

del xsdir.sun (delete XSDIR.SUN which is not needed) 

The full installation is now complete. MCNP4A can be used to run shielding and criticality 

problems using the ENDF/B-IV and/or ENDFIB-V cross section data.  

IN'STALLATIONN TTH WITT COMPILATION. ANND NVERIFCATION 

The MCNP4A package includes file MCNP.EXIE, which is ready for running actual problems.  

It should be noted that this executable file was produced using MDAS-1000000. This setting is 

satisfactory for most of photon problems, but may be inadequate for large neutron and photon 

coupled problems.  

The following procedures install MCNP4A without recompiling the source code or running the 

test problems for verification: 

1. Insert Disk I.

C: 
cd\ 
cd mcnp4a 
copy a:f7713.eer

(working drive) 
(change to root directory) 

(change to MCNP4A directory) 

(required for using the executable MCNP, PRPR & MAKXSF)

2. Insert Disk 2.

a:mcnpdos 
a:prprdos 
a:makxsdos

(extract MCNP.EX7E) 
(extract PRPR.EXE) 
(extract MAKXSF.EXE)

3. Perform Steps 5 through 24 in the full installation procedure.  

MCNP4 A "E"CTTTON 

Use the following command to execute MCNP4A: 

cd mcnp4a 
mcnp inp=(input file name in the MCNP4A directory) 

11-16
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"The code automatically produces an output file named OUTP, which can be renamed for easy 
identification. In addition, a run dump file named RUNTPE is created. OUTP and RUNTPE can 
be deleted when no longer needed.  

To check the input setup and plot the 2-D geometry of the model for viewing on screen, the ip 

options shall be used as follows: 

mcnp inp=(input file) ip 

BEFERENCES 

1. RSIC Computer Code Collection, "MCNP 4A - Monte Carlo N-Particle Transport Code System," 
CCC-200, Oak Ridge National Laboratory, January 1995.  

2. RSIC Data Library Collection, "MCNP Standard Neutron Cross Section Data Library Based in 
Part on ENDF/B-V," DLCI05C/PC, Oak Ridge National Laboratory, December 1992.  
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The following files are required for execution of the MCNP4A code system. These have been 

placed under the control of the appropriate systems administrator to provide write protection for 

these files.  

MCNP4A - MCNP executable version 4A for the HP 9000 series, 1323008 bytes, 09."22'94.  

MCNP - MCNP executable version 4A for the GATEWAY P5-90 PC, 1,582,026 bytes. 04.'15!96 

MAKXSF - executable to convert cross section file from ASCII to binary format for the HP 9000 

series, 135168 bytes, 09/21/94. For the GATEWAY P5-90 PC: 326,054 bytes. 04/15/96.  

PRPR - executable for source to create machine dependent FORTRA\.N source code for MCN.P4A 

and MAKXSF for the HP 90001700 series, 40960 bytes, 09!21194.  

HE 9000 DIRECTORY LISTING 

This attachment contains a listing of the MCNP4A executable and library files contained in 

subdirectory /opt/neutlmcnp on the QUICHE HP 9000 workstation. These files were created during 

the installation process. Upon approval of this SQR all files other than those controlled by the 

systems administrator and selected test case input files will be removed after they have been 

electronically archived. This is done to conserve storage on the workstation.

quiche-./optnfutmf•'dP 
toWa 2636 
-N.r-r- I root 

rwo~r-t- I root 
d~rx-xT-7x 3 root 
..r'w Xr -1 4 I root

quichr:/optfflcuVfT-npfl ib 
total 239426 
•cwr-f-r- I foot Sys 
*rw-r--t- I root sys 
-rwxrf-- I root Sys 
.rwxr-xr-X 1 root sy's 
-i'rXr-xf-X 1 foot sys 
-rwx•r-Xr-X 1 moot s's 

*rT -f-f- I root Sys 
-r-.r- I foot sys 

*rw-r-f- I foot Sys 
-rw-r-r- I root sys -rw-.X-r- 1 root sys 
.rv•'r-xr-x I oot 

-M4 -f-f- I root ITS 
.rw-T-r,- I root SYS 

-M n-r--- I foot SYS 
-r'A-r-r- I root MIS 
-M -f-r- 1 root s55 
-. -T-f- I foot 5•.1 
-r%% -T-f- I foot SYS

Sys 8199 sys 2430 
sys. 2041 
sys 1323001

Mar 7 16:00 README 
Mar 7 16-00 README.UNIX 
Apr 14 09:06 ib 
Mar 7 16.03 n•p

305152 Mar 7 16:00 531DOS2 
374496 Mar 7 16:00 532DOS2 
34S3 Mar 1 16:00 532dos 
4014010 Mar 7 16:01 BMCCS2 
2514944 Mar 7t 16:01 D92 
2705401 Mar 7 16-01 DRES2 
5117952 Mar 7 16:01 DRMCCS2 
770041 Mar 7 16-01 El.2 
3665920 Mar 7 16:01 ENDF.r2 
5937152 Mar 7 16:01 MEJDFSU2 
6000640 Mar 7 16:01 ENDL$52 
1617552 Mar 7 16:01 LLLDOS2 
440320 Mar 7 16:01 MCPLIB2 
1621160 Mar 7 16:01 MGXS"IP2 
47752 Mar ? 16:01 NEWID 
1112410 Mar 716:01 NEWXS2 
"716200 Mar 7 16:01 NEWXSD2 
15975 Mar 7 16:03 README.I.DRBV!

III-2
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-ITw4-r- I root sys -165729 Mar 7 16:01 RI1CCS2 
.rw-r-r- I root Sys 3532100 Mar 7 16:01 RICCSA2 

-rw.--T- I root sYS 90112 Mar 7 16:01 THERXS2 

.n*r-r- I toot sys 2416640 Mar 7 16:01 TMCCS2 

.rw•.-T- I foot sYS 1362797 Mar 7 16:01 WI84XS 

-r-.r-r- 1 root sYS S947392 Mar 7 16:02 endfSp2 --- roo sys 36635924 Mar 7 16:04 endfbvi2 

.rw-r-r- I root sys 2320314 Mar 7 16:02 cprixs2 

drwxr-xr-x 2 root sys 1024 Apr 14 07:50 evold 
.*-r-r- I root sys 1259520 Mar 7 16:02 kidmW2 

.rA-r-r- I root sys 577536 Mair 7 16.-03 mcplib22 

-w-r-r- I root Sys 21346524 Apr 3 12:42 tstOibl 

.rw---r- I root sYS 161632 Mar 7 16:03 xsdir 

.r---r-- I root sys 19856 Apr 3 12-42 xsdirt

quiche:opt.ncutzmc1W'iblcvold 
total 122192 
*r-r-r- 1 root sys 305152 Apr 13 17:26 531DOS2 

*r-r-r- I root sys 174496 Apr 13 17:31 532DOS2 

.r.xr-xr-x I root Ms 4014010 Apr 13 17:31 BMCCS2 

-r.xr-xr-x I root sys 2514944 Apr 13 17:31 D92 

-r-r-r- I root sys 2705401 Apr 13 17:27 DRE52 

-r-r-r- I root sys 5117952 Apr 13 i'•7 DPLMCCS2 
-r-r-r- .oot Ys 770043 Apr 13 17025 El2 

.r-r-r- I root sys 5947392 Apr 13 20:27 ENDF5P2 

-r-r-r- I root sys 3665920 Apr 13 17:21 ENDFlT2 
r-r-r- I root sys 5937152 Apr 13 172 ENDFSU 2 

.r.xr-.-x I root sys 6000640 Apr 13 17:30 •ENDU52 

.-.-1r- I root sys 1637552 Apr 13 17:27 LLLDOS2 

.r--rr- I root Sys 440320 Apr 13 17:25 MCPLB2 

I root sys 1629160 Apr 13 17:26 MGXSKP2 
-r-r-r- I root sys 1:12480 Apr 13 17:26 ?4EWXS2 

*r-r-r- I root sys 716800 Apr 13 17:29MEXSWD2 

.r-r-r- I root sys 1265721 Apr 13 1729 IMCCS2 
r--r-r- I root P's 3532300 Apr 13 17:19 RMCCSA2 

-r-r-r- I rool Sys 90112 Apr 13 17:32THERXS2 

-r-r-r- I root sys 2416640 Apr 13 1726TMCCS2 
-r--r- I root mys 2320314 Apr 13 17:33 cprixs 

-r-r-r- I root sys 1259520 Apr 13 17"32 kidnman 

-r'-r-- I root Sys 139533 Apr 14 07:49 xsdir.eV 

rw-r-r- I root sys 139113 Apr 13 17:23 xsdir.endfbv
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GATEWAY'2000 P5-90 DIRECTORY LISTING 

A listing of the MCN'P4A files contained in the \mcnp4a directory on the GATENWAY2000 P5-90 

PC is provided below. Only the files required to execute MCNP4A are listed. The listing includes 

the file size, date and time for each file created. Upon approval of this SQP, a copy of these files 

along with the source code %ill be made available to the SCCB Secretary for locking up in the SCM 

controlled safe. All the files not required for executing the code will be removed from the \-ncnp4a 

directory.  

531DO52 305.152 04-1.-96 10.07A 

532DOS2 J.496 04-15-96 10-07A 

3MCCS2 3.500.032 04.15-96 10.07A 

D92 2.514.9 04-15-96 10b06A 

DRES2 2.705.409 09.12-92 07"13P 

DRMCCS2 5.117.9S2 05-12-92 09.27P 

EL2 770.041 4-15.96 1003A 

Ehih P2 5,,47.392 09-12-92 04 49P 

ENM'DFT2 3.W5.1420 05-1:.92 07:32P 

E?%DFSU2 5.937.152 08-12.-92 06.01P 

IEU,.52 &8359.311 04-15-96 10.053A 

EFRhXS2 2.320.383 0M-12-92 0533P 

LLLDOS2 M~f7352 04-15-96 10•A 

MAKXSV.EXE 326.054 04-15.-96 086A 

MCN4PIME 1.i,2.026 04-1f-96 05-44SA 

MCPL1M2 440.320 04-1I-96 10:03A 

MOXSnP I.AI,60 09.12-92 041)09P 

EWXS2, 1.t12.430 09-12-92 04:01P 

NMWX3D2 716,$00 03-12-92 03:451P 

FPR.F.X •Y36.06 04-15-96 06:37A 

RMCCS2 •L6265.72 08"12M92 05:15P 

KMCCSA2 3.3.3IM 0A 08-13-92 07"49P 

RLK316 EXE 119.412 04-02-93 04.9P 

THERXS2 90.112 04-1"6-9 10.05A 

TMCCS2 2.416.640 04-1!96 100M 

WIS4XS L.UI5.364 0&2"-92 11-41A 

XSDIR 141.50 04-0396 09.23A 

XSL1ST 106.511 010L5.94- II -6A 
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Los Alamos 
NATIONAL LABORATORY 

Applied TheoretJcal/& Computational Date: April 5, 1996 
Physics Division Symbol: XTM:96-145 (U) 
Transport Methods. XTM 
Mait Stop 5225 
Los Aiamos. New Mexico 8.545 
(505? 667-4189. FAX (535) 665-5538 

Jennie Manneschmidt 
RSIC, MS 6362 
ORNL, P.O. Box 2008 
Oak Ridge, TN 37831-6362 

Dear Jennie, 
After more closely reviewing the evaluations upon which the ENDF60 neutron 

data library (DLC-181:MCNPDAT6) is based, we have concluded that two nuclides 

need to be removed from distribution: 142Am (ground state) 95242.60c and 211NP 

93238.60c. These files appear in the ENDF60 library as am92242 and np93238. The 

corresponding lines in the XSDIR file for these nuclides should also be removed. For 

these two nuclides, the data files represent the evaluations, but the evaluations do not 

include any reaction data above an incident neutron energy of "I keV. We feel that 

these evaluations are too incomplete to be used effectively in transport calculations.  

I have also Included an updated errata sheet for the report LA-1 2891, 

"ENDF/B-MV Data for MCNP", and the most recent Table 1 for.the Appendix G 

information which includes the ENDF60 data library. These two items should be 

included in the distribution with the other documentation. I do not believe that it is 

necessary to include the new Table I information with the MCNP4A manual, but you 

may choose to do so if you wish. Thanks for your help in this matter. Please don't 

hesitate to contact me if you have any questions.  

Sincerely, 

Stephanie Frankle 
(505)665-6461 
frankles@lanl.gov

An Equal Opportulty Employer/Operated by the UniveritY of CaLifornia

"• hi•i•_ "1 I'irt'• 1D .. ,rt'l
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ERRATA 

LA--1288 7 : MCNPTM ENDF/B-VI Validation 

Infinite Media Comparisons of ENDF/B-VI and ENDF/B-V 

and 

LA-1289 1 : ENDF/B-VI Data for MCNP

( CORRECTIONS ARE INDICATED BY A I
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Table 1. The MCNP ENDF60 Library 

Material ZAID Filenarne Evaluation Release Type Photon

1001.60c 
1002.60c 
1003.60c 
2003:60c 
2004.60c 
3006.60c 
3007.60c 
4009.60c 
5010.60c 
5011.60c 
6000.60c 
7014.600 
7015.60c 
801 6.60c 
8017.60c 
901 9.60c 
11023.60c 
12000.60c 
13027.60c 
14000.60c 
15031.60c 
16000.60c 
16032.60c 
17000.60c 
19000.604 
20000.60t 
21045.60' 
22000.60 
23000.60 
24050.60

hi 001 
01002 
t1003 
he2003 
he2004 
li3006 
1i3007 
be4009 
b5010 
b5011 
c6000 
n7014 
n7015 
oBO16 
o8017 
f9019 
nal 1023 
mg12000 
a113027 
si14000 
p15031 
s16000 
s16032 

: c117000 
c k19000 
c ca20000 
a sc21045 
c ti22000 
c v23000 
)c cr24050

LANL 
LANL, AWRE 
LANL 
LANL 
LANL 
LANL 
LANL 
LLNL 
LANL 
LANL 
ORNL 
LANL 
LANL 
LANL 
BNL 
ORNL 
ORNL 
ORNL 
LANL 
ORNL 
LLNL 
BNL 
LLNL 
GGA 
GGA 
ORNL 
BNL 
BRC, ANL 
ANL, LLNL, + 
ORNL

6.1a New` 
- New 

6 New 6.1 New 

- New 

eNew 

6.1 New 
- New 

6.1 New 

LANL New 
New 

. New 

. New 
6.1

'H 
2 H 
3He 

'He 6Li 
•Li1 

'Be 

"B 
C 
"AN 
160 
170 

"I9F 
"2Na 
Mg 
27AI 
Si 3•p 

S 32s 
Cl 
K 
Ca 
4sSc 
1" 
V Sv~

YeN 

No 
No 
No 

No

New' 
New* 

New 
New -

* All releases are release 6.0. of ENDF/B-Vl unless otherwise rnoted. LANL 

indicates modifications were performed.  SAll 
types are translations from ENDFIB-V Release 0, unless otherwise noted.  

C All nuclides have photon production, unless otherwise noted.

K->.
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Table I (cont.) The MCNP ENDF60 Library 

Material ZAID Filename Evaluat on Release Tyne Photon

24052.60c 
24053.60c 
24054.60c 
25055.60c 
26054.60c 
26056.60c 
26057.60C 
26058.60c 
27059.60c 
28058.60c 
28060.60c 
28061.60c 
28062.60c 
28064.60c 
29063.60c 
29065.60c 
31000.60c 
39089.60c 
40000.60c 
41093.60( 
42000.60c 
43099.601 
47107.60, 
47109.60 
49000.60 
53127.60 
53129.6C 
55133.6C 
55134.6( 
55135-6( 
55136.61 
55137.6'

cr2405 2 
cr24053 
cr24054 

mn2505 5 

fe2605 4 

fe26056 
fe26057 
fe26058 
co2705 9 

ni28058 
ni28060 
nW28061 
ni2806 2 

n12806 2 

cu29063 
cu29065 
ga31000 
y39O89 

zr40000 

Snb41093 
mo4200 0 

c tc4309 9 

c ag4710 7 

c ag471 0 9 

c in49000 

ic j53127 
)c i53129 
)c cs5513 3 

)c cs5513 4 

)c cs55135 
0c cs55136 
0c cs5513 7

ORNL 
ORNL 
ORNL 
ORNL 
ORNL 
ORNL 
ORNL 
ORNL 
ANL 
ORNL 
ORNL 
ORNL 
ORNL 
ORNL 
ORNL 
ORNL 
LLNL, LANL 
ANL, LLNL 
SAI, BNL 
ANL. LLNL 
LLNL, HEDL 
HEDL, BAW 
BNL, HEDL 
BNL, HEDL 
ANL 
HEDL, RCN 
HEDL, RCN 
HEDL, BNL. + 
ORNL, HEDL 
HEDL 
HEDL 
HEDL

6.1 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 
6.2 
6.1 
6.1 
6.1 
6.1 
6.1 
6.2 
6.2 

6.1 
6.1

52Cr 
53Cr 
r'Cr 
55Mn 
r•Fe 
S6Fe 
"•Fe 
"SFe 
".9Co 
"NNi 
GNi 
61Ni 
6'Ni 

6Cu 6sCu 

Ga 
ely 
Zr 
13Nb 
Mo 

1VAg 
I*CAg 
In 
12-7 

.291 
'=3Cs 

136Cs 
'7Cs

New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 

New 

New 

New' 
New 
New 

New' 
New

No 

No 
No 
No 

No 
No No 
No 
No 
No

a All releases are release 6.0 of ENDFIB-VI unless otherwise noted. LANL 

indicates modifications were performed.  
= All types are translations from ENDF/B-V Release 0, unless otherwise noted.  

C All nuclides have photon production, unless otherwise noted.

LANL
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Table 1 (cont.) The MCNP ENDF60 Library

Material ZAID Filename Eva!ua4ion Release Type Photon 

":'Ba 56138.60c ba56138 ORNL, HEDL " " 
%S*Eu 63151.60c eu63151 LANL . New 

'-"Eu 63153.60c eu6315 3  LANL . New 
'1Gd 64152.60c gd64152 BNL - No 

.
5

4Gd 64154.60c gd6415 4  BNL " - No 

"-sGd 64155.60c gd64155 BNL - No 
ISGd 64156.60c gd64156 BNL No 
,&.'Gd 64157.60c gd64157 BNL - No 

*SsGd 64158.60c gd64158 BNL " No 

"164Gd 64160.60c gd64160 BNL N N 
'"Ho 67165.60c ho67165 LANL . New 

Hf 72000.60c hf72000 SAI - No 
""'Ta 73181.60c ta73181 LLNL - No 

182Ta 73182.60c ta73182 Al New 

1.9 74182.60c w7418 2  LANL, ANL, + 
law 74183.60C w7418 3  LANL, ANL, + New" 

W 74184.60c w7418 4  LANL, ANL, " New 

"74186.60c w7418 6  LANL, ANL, + - New* 

:3 5Re 75185.60c re7518 5  ORNL, LANL - New No 

IS'Re 75187.60c re7518 7  ORNIL, LANL - New No 

IsAu 79197.60c au7919 7  LANL 6.1
2-'Pb 82206.60c pb82206 ORNL New 

8 -:Pb 82207.60c pb82207 ORNL 6.1 New 
2^.Pb 82208.60c pb82208 ORNL - New 

2-rBi 83209.60c bi83209 ANL No 

-Th 90230.60c th90230 1EDL - No 

"2 3Th 90232.60c th90232 BNL, ANL, ÷ " " 
23-"Pa 91231.60c pa91231 HEDL . No 

""3U 92232.60c u92232  HEDL No 

:-U 92233.60c u9223 3  LANL, ORNL - No 

:JU 92234.60c u92234  BNL, GGA 
N 

' All releases are release 6.0 of ENDFI/-VI unless otherwise noted. LANL 

indicates modifications were performed.  

' All types are translations from ENDF/B-V Release 0, unless otherwise noted.  

C All nuclides have photon production, unless otherwise noted.

K.>.
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Table I (cont.) The MCNP ENDF60 Library

Tvn� PhntonMaterial ZAID Filename

92235.60c 
-2236.60c 
92238.60c 
93237.60c 
93238.60c 
93239.60c 
94236.60c 
94237.60c 
94238.60c 
94239.60c 
94240.60c 
94241.60c 
94242.60c 
94243.60c 
94244.60c 
95241.60c 
95242.60c 
95243.60c 
96241.60c 
96242.60c 
96243.60c 
96244.60c 
96245.60c 
96246.60c 
96247.60c 
96248.60c 
97249.60c 
98249.60c 
98250.60c 
98251.60c 
98252.60C

u92235 
u92236 
u92238 
np93237 
np93238 
np93239 
pu94236 
pu94237 
pu94238 
pu94239 
pu94240 
pu94241 
pu94242 
pu94243 
pu94244 

am95241 
am95242 
am95243 
cm96241 
cm96242 
cm96243 
cm96244 
cm96245 
cm96246 
cr. 96247 
cm96248 
bk97249 
cf98249 
cf98250 
cf98251 
cf98252

ORNL. LANL 
HEDL 
ORNL, LANL. + 
LANL 
SRL 
ORNL 
HEDL, SRL 
.HEDL 
HEDL, Al, 
LANL 
ORNL 
ORNL 
HEDL, SRL,.  
BNL, SRL, + 
HEDL, SRL 
CNDC 
SRL 
ORNL, HEDL.  
HEDL 
HEDL, SRL. 
HEDL, SRL. 
HEDL, SRL.
SRL, LLNL 
BNL, SRL, 
BNL, SRL. 
HEDL, SRL.
CNDC 
CNDC 
BNL, SRL. 
BNL, SRL. 
BNL, SRL-.

3 All releases are release 6.0 of ENDFIB-VI un;ess otherwise noted. LANL 

indicates modifications were performed.  
"- All types are translations from ENDF!B-V Rel-ease 0. unless otherwise noted.  

"All nuclides have photon production, unless o:serwise noted.  
= These data files are not recommended for use due to the evaluations being 

incomplete, and are currently being removed from distribution. Additionally, 

95242.60c represents the ground state of 24Am, noQt the metastable state.

:25U 

=-Np 
. Np 

:36pu 
":1Pu 

23Bpu .3 Spu 

"40Pu 

4'2Pu 

24"Pu 
2-"Am 
242Amd 
243Am 

2" Cm 
245Cm 2 1SCm 
2,4Cm 

2416Bk 
2 .9 9C f "2MCf 

2s:Cf

New 
New 
New 
New 
New 
New 

New 
New 
New 

New 

New 

New 
New

6.2' 

6.2 
6.1 
6.2' 

6.2 
6.2' 
6.1 

6.2' 

LANL 
6.1 

6.2 
6.2 
6.2 

LANL 
6.2 
6.2 
6.2'

No 

No 
No 
No 
No 
No 

No 

No 

No 

No 
No

CPM1 MI; on Releasip TvnP Photon %A -d

s* _.'___ 'Pa ....  S...... ="
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Table I 

Continuous-Energy and Discrete Neutron Data Libraries maintained by XTM

ZA!D Atomic Wt. Library 
Ratio Name

Source
Date of Temp. Length Num. of Emax GPD 
Eval. ('K) (words) Energies (MeV)

= ............. 1Hydrogen ...........  pre198

"H-.1 " 
1001.35c 1001.42c 

1061.50d 
1001.53c 
1001.60c 

" H-2 "" 
1002.35c 
1002.50c 
1002.58d 
1002.55c 
1002.55d 
1002.60c 

" K-3" 
1003.35c 
1003A2c 
1003.50c 
1003.50d 
1003.60c

0.9992 
0.9992 
0.9992 
0.9992 
0.9992 
0.9992 

1.9968 
1.9908 
1.9968 
1.99%8 
1.99%8 
1.9968 

2.9901 
2.9901 
2.9901 
2.9901 
2.9901

enc135 end192 

ckmnccs 
ep•ixs 
endfGO 

end~f5p dre5 
mlocrs 
dnTX:S 
endf00 

encIB5 
endA92 
Unocs 
d~mr-cs 
enxf[.0

LLNL LLNL 
ENDFIB-V.O 
ENDFIW-V.0 
ENDFI/-V.0 
ENDFIB-VI.1 

LLNL 
ENDF/I-V.O 
ENDF/13-V.0 
LANLIT-2 
LANU'r-2 
ENDFID-VI,0 

LLNL 
LLNL 
ENDFAW-V.0 
ENDF-K-V.0 
ENDFJB-VI.0

pre.1985 pre-1992 
1977 
1977 
1977 
1989 

pre-1985 
1967 
1967 
1902 
1902 
1067 [II 

pre-1985 
pro-19 92 

1965 
1965 
19G5

0 300 
294 
294 
587 
294 

0 
294 
204 
294 
294 
294 

0 
300 
294 
294 
294

3,506 1.968 
2Z766 
3,175 
4,001 
3.484 

2,507 
3,987 
4.686 
5,981 
5.343 
2,704 

1.269 
2,300 
2428 
2.807 
3.338

330 121 
244 
263 
394 
357 

135 
214 
263 
285 
263 
178 

76 
52 

184 
263 
180

20 30 
20 
20 
20 

100 

20 
20 
20 
20 
20 
20 

20 
30 
20 
20 
20

yes yes 
yes 
yes 
yes 
yes 

yes 
yes 
yes 
yes 
yes 
yes 

no 
no 
no 
no 
no

Z = 2 .............. Helium ....... 4*".6- "'. . ........ . .  

Z=e198

Nubar

no no 
no 
no 
no 
no 

no 
no 
no 
no 
no 
no 

no 
no 
no 
",no 
no

2.9901 2.9901 
2.9901 
2.9901 
2.9090

encfl5 enfl92 
mrl.cs 
fdrccs 

endlGO

3.9082 end185

LLNL LLNL 
ENDFIB-V.0 
ENDFIB-V.0 
ENDF/-VI.1 

LLNL

pre-1985 pre-1992 
1971 
1971 
19M0 

p:-. 1985

0 300 
294 
294 
294

2.481 1.477 
2320 
2.612 
2834

182 151 
229 
263 
342

20 30 
20 
20 
20

yes yes 
no 
no 
no

no no 
no 
no 
no

78 20 no no

(.

7 1� 

0 
I.  

r.  

g

"He-3 °" 
2003.35C 
2003.42c 
2003.50c 
2003.50d 
2003.G0c 
"He-4 * 
2004.35c

A mIitr,

-I r.J 

0 
-I 

0 
'-I

0 .1.442



Atomic WI. Library 
Ratio Name

( 
ZAID 

2004A2c 
2004.50c 
2004.50d 2004.60c

5.9035 5.9634 
5.9634 
5.9634 

6.9557 
6.9557 
6.9557 
6.9557 
6.9557 
6.9557

erK1192 
drinccS 
endf60

endt92 
dmx=cs 
end[60 

endI92 
endf5p 

dre5 
dnnccs 
emlf60

Source 

LLNL 
ENDFI/B-V.O 
ENDF/B-V.O 
ENDFA3-VI.0

Z= 3 ..* .......... Liliumll ...... ....

LNL ENDF/3-V.0 
ENDFIB-V.0 
ENDF/B-VI.1 

LLNL 
ENDFID-V.0 
ENDF3/B-V.0 
ENDFID-V.

2 

ENDFI/-V.2 
ENDFIB-VIO

Date oF. Temp.  EvaL. (K) 

pre-199
2  300 

1973 294 
1973. 294 
1973 294

pro-1992 1977 1077 
1989 

pre-1992 

1972 
1972 
1979 
1979 
1988

Z = 4 ............. Oryllilm..

6.9567 end3S5 6.9567 endI92

8.9348 8.9340 
6.9348 
8.9348

100xs 
rimccs 

endiGO

LLNL 
LLNL 
LANIJT.2:XTM 
ENDFIB-V.0 
ENDF/I3-V.0 
ENDFIB-V1.0

pre-198 5  0 pre-1992 30W 

1989 300 
1976 294 
1976 294 
1986 294

Z= 5 ............. 3'oon ... ..........

) "B-10O 
5010.42C 
5010.50c 
5010.50d 
5010.530 
5010.60c

9.9269 enrd92 
9.9269 IICCS 
9.9269 dnCxcs 
9.9269 eprixs 
9.9269 evdO60

3.9082 4.0015 
4.0015 
4.0015

( 
Num. of 

GPD 
Nubar

Length (words) 

1,332 
3.061 
2.651 
2.971

no 
no 

I�0 
no 
no 

no

no 
no 
no 
no

•"Li-6 "" 
3000.42c 
3006.50C 
3006.50d 
3006.60C 
1U-7 " 

3007A2C 
3007.50C 
3007.50d 
3007.55c 
3007.55d 
3007.60c

Lb 
I..

110 no 

no 
no

yes yes 
yes 
yes 

yes 
yes 
yes 
yes 
yes 
yes

300 294 
294 
294 

300 
294 
294 
294 
294 
294

Num. Of Energies 

49 
345 
263 
327

294 373 
263 
498 

141 
343 
263 
328 
263 
387

180 127 

316 
329 
263 
276

Emax (MeV) 

30 
20 
20 
20

30 20 
20 
20 

30 
20 
20 
20 
20 

20

20 30 

100 
20 
20 
20

7.,805 9.932 
8,716 

12.385 

5,834 
4.864 
4.935 

13,171 
12,647 
14,567

1,834 1.544 

28.964 
8.886 
8.756 

64.410

"e-/"7 
4007.35c 
4007.42c 
""e-9 *" 
4009.21C 
4009.50C 
4009.50d 
4009.60c

no no 
no 
no 

no 
no 
no 
no 
no 
no

no no yes no 

yes no 
yes no 
yes no 
yes no

LLNL 
ENDFIB-V.0 
ENDF/Bi-V.O ENDFIO-V.0 
ENDF/B-VI.I

re-1992 9"7 
1977 
1917 
1M99

300 294 
294 
581 
294

4,733 20.200 
12.322 
23.676 
27.957

175 514 
263 
700 
673

30 20 
20 
20 
20

yes yes 
yes 
yes 
yos

no no 
no 
no 
no

,J

2



ZAID

K) "" B13-11" 5011.35c 
5011.42c 
5011.50C 
5011.50d 
5oll.55c 
5011.55d 
5011.56c 
5011.56d 
501 1.60c

Atomic WA. Library 
Ratio None

10.9147 
10.9147 
10.9150 
10.9150 
10.9150 
10.9150 
10.9147 
10.9147 
10.9147

end185 end192 
endf5p 
dmn5 
mncca 
dnnccs 
nowxs 
newxsd 
endrGO

SoUrce

LLNL LLNL 
ENDFIB-V.O 
ENDFIB-V.O 
ENDFIB-V.O:T-2 
ENDFIB-V.0:T-

2 

LANtJT-2 
LANLrT-2 
ENDF/B-VI.O

Oaf e oF Temp. Length Num. of Ernax GPO 

Eval. ('K) (words) Energies (MeV)

pie- 19 85 pre-19 9 2 

1974 
1974 
1971 121 
1971 [2] 
1986 
1980 
1909

0 300 
294 

294 
294 
294 204 
294 
294

4,289 4,285 4.344 
2,812 

12,254 
7,106 

56,929 
17,348 

108,351

247 244 407 
263 
860 
263 

1,762 
263 

2,969

20 30 
20 
20 
20 
20 
20 
20 
20

no 
no yes 
yes 
yes 
yes 
yes

Z = 6 .............. Carbon .............. .............

11.8969 iTcCS St.8969 dnccs 
11.6980 endrGO

11.8969 
11.8969 

11.8969 
11.8969

lOOxs e•xI85 
endI92 
Igccs 131 
drmccs 131

12.6916 endIGS 
12.6916 endI92

ENDFI/-V.O ENDFfl3-V.O 
ENDF/B-Vi. 1 

LANLI r.2:XTM 
LLNL 
L.NL 
ENDFI/-V.0 
ENDFIB-V.O 

LLNL 
LLNL

Z= 7 .............. Nitrogen ..........

" N-14 " 
7014 .42c 
7014.50c 
7014.50d 
7014.60c "N-15 " 
7015.42c 
7015.55c 
7015.55d 
7015.600

13.8020 13.8W30 
13.6830 
13.6828 

14.8713 
14.0710 
14.8710 
14.86710

endIO2 
dr~niei~ 

end&02 

dkinocs edcO2

LLNL ENDF/B-V.0 
ENDFI/-V.O 
LANUL-2 

U.NL 
LANLIr-2 
LANUr-2 
ENDFI/-VI.O

pre.1992 
1973 
1973 1992 

pre-1992 
19083 
1903 
1993

300 20.528 29-1 45,457 
294 2G.793 
294 60.397 

300 22,590 
294 20.920 
2,94 15,273 
294 24,410

(
Nubar

no no* 
no 
no 
no 
no 
no 
no 

no0

:L

• "C-nat " 
6000.50c 
6000.50d 
6000.60c 

""C-12 "" 
6012.21c 

.6012.35C 
6012.42c 
6012.50c 
6012.501.  

""C-13 " 
6013.35c 
6013.42c

1977 
1977 
1989 

1989 
iWo-1965 pre-19 9 2 

1977 
1977 

pre-1985 
pre-19 92

294 294 
294 

300 
0 

300 
294 
294 

0 
300

23,326 10,844 
22.422 

28,809 
5,154 
6,229 

23.326 
16.044 

4,086 
5.993

875 263 
970 

919 
225 
191 
875 
263 

395 
429

20 20 
32 

100 
20 
30 
20 
20 

20 
30

yes yes 
yes 

yes 
yes 
yes 
yes 
yes 

yes 
yes

no no 
no 

no 
no 
no 
no 
no 

o10 
no

770 1,196 
263 

1.379 

352 
744 
263 
653

30 20 
20 
20 

30 
20 
20 
20

yes yes 
yes 
yes 

yes 
yes 
yes 
yes

no no 
no 
no 

no 
no 
no 
no

.3 

V.
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t.
Atomic Wt. Library 

Ratio Name
Source

Z = 8 .............. Oxygen .............  

-O-166 " 
8016.21c 15.8575 1O xs LANL/'-2:XTM 1989 

8016.35c 15.8575 end185 LLNL pre-1985 
8016.42c 15.8575 endW92 LLNL pre-19 92 

016.50c 15.8580 rniccs ENDFIB-V.O 1972 
6016.50d 15.8580 PTmoKs ENDFIB-V.0 1972 
8016.53c 15.8580 eprnxs ENDFIB-V.O 1972 
8016.54C 15.8580 eprixs ENDFIB-V.O 1072 

8016.60c 15.8532 endft0 ENDFIB-VI.O 1990 ""0-17""17 
8017.60c I6.8531 endf60 ENDFIB-Vt.0 1978 

Z= 9 ............ Fkjoine ............  

F-19" ie-1985 
9019.35c 18.8352 enclO5 LLNL 

9019.42c 16.8352 eLnd2 LLNL pre-199 2 

9019.50c 16.8350 endf5p ENDIF/-V.O 1976 

9019.50d 18.8350 dreS ENDF/B-V.O 1976 

9019.51c 18.8350 ms ENDF/B-V.0 1976 

9019.51d 18.8350 duhIcC% ENDF/I-V.O 1976 

9019.60c 18.8350 endrGO ENDF/D-VI.0 1990 

Z- 10 ........... Neon ................  

"Ne-20 "" ie-1992 
10020A2c 19.8207 enc192 LLNL 

Z I .......... Sodium ...........  

Na-23 "" Ixe-1985 
11023.35c 22.7923 endMl5 LLNL 
11023.42c 22.7923 end192 LLNL pre-199 2 

11023.50c 22.7920 endf5p ENDF/I-V.0 1977 

11023.50d 22.7920 dre5 ENDF/13-V.0 1977 

11023.51c 22.7920 nmxs ENDFD/-V.0 1977

DateOF" Temp. Length Eval. ("K) (words)

300 45.016 0 10,357 
300 9,551 
294 37,942 
294 20.455 
587 37,989 
881 38.017 
294 58.253 

294 4,200 

0 31,547 
300 37.814 
294 44,130 
294 23.156 
294 41.442 
294 23.156 
300 93,826 

300 14.286

0 300 
294 
294 
294

22.777 19.309 
52.252 
41.665 
40,863

Hum. of Emax Energies (MeV)

1,427 465 
337 

1,391 
263 

1.398 
1.402 
1.609 

335 

1,452 
1.118 
1.569 

263 
1.541 

263 
1.433

100 20 
30 
20 
20 
20 
20 
20 

20 

20 
30 
20 
20 
20 
20 
20

1,011 30 yes no

1.559 1,163 
2.703 

263 
2.228

20 30 
20 
20 
20

(.

GPD Nubar

D

yes no yes no 
yes no 
yes no 
yes no 
yes no 
yes no 
yes no 

no no

yes yes 
yes 
yes 
yes 
yes 
yes

no no 
no 
no 
no 
no 
no

K

yes no yes no 
yes no 
yes no 
yes no

rJ 

'I 

I.'
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Atomic Wt. Library 
Ratio Name

Source
Date oF" Temp. Length Num. of Emax GPD Nubar 

Eval. (-K) (words) Energies (MeV)

11023.51d 22.7920 drmcos ENDFl-V3.0 1977 294 41,665 

1 1023.60c 22.7920 endfGO ENDFID-VI.1 1977 294 50.294 

Z a ............... Magnesium ...........................................  

Mg-nat * 0 9.686 
12000.35c 24.0962 endt85 LLNL pre-1985 
12000.42c 24.0962 end192 LLNL pre-199 2  300 9,288 

12000.50c 24.0963 endr5u ENDF/B.V.0 1978 294 56,334 

12000.50d 24.0963 dre5 ENDF/B-V.0 1978 294 14.070 
12000.51c 24.0963 rnccs ENDF/I3-V.0 1978 294 48,917 

12000.51d 24.0963 dmxcs ENDF/3-V.0 1978 294 14.070 

12000.60a 24.0963 end160 ENDFIB-Vt.0 1978 294 55,776 

Z = 13 n........ Auminumn 
"" A-27 ""300 35.072 

13027.21c 26.7490 100xs LANLJT-2:XTM 1989 

13027.35c 26.7498 endI85 LLNL prc-1985 0 36,895 
13027.42c 26.7498 end92 LLNL pro-199 2  300 32,380 
13027.50c 26.7500 menxcs ENDF/-V.0 1973 294 54,162 

13027.50d 26.7500 dmIcCs ENDF/I-V.0 1973 294 415947 

13027.60c 26.7500 endIG0 ENDFI/-VI.0 1973 294 55,427 

Z = 14 ........ ..... Silicon ............. ....  

"t S-nat "T 300 76,399 
14000.21c 27.8440 100xs LANtrr-2:XTM 1889 
14000.350 27.8442 end[85 LLNL pro-198 5  0 19.016 

14000.42c 27.8442 endt92 LLNL tpe-1992 300 10.696 
14000.500 27.8440 endfSp ENDFri-V.0 1976 294 9f,.609 

14000.50d 27.8440 dre5 ENDOF/-V.0 1976 294 69,498 
14000.510 27.8440 mnccs ENDFM1-V.0 1976 294 88:129 
14000.51d 27.8440 drmocs ENDFIB-V.0 1976 294 69.498 
14000.605 .27.8440 erd60S ENDFr/B-V& 0 1976 294 10,t,198

2G3 20 yes no 
2.543 20 yes no 

675 20 yes no 
468 30 yes no 

2,430 20 yes no 
263 20 yes no 

1.928 20 yes no.  
263 20 yes no 

2.525 20 yes no 

1.473 100 yes no 

2:038 20 yes no 
1.645 30 yes no 
2.028 20 yes no 

.263 20 yes no 
2.241 20 yes no 

2.883 100 yes no 
1,012 20 yes no 

855 30 yes no 
2.440 20 yos no 

263 20 yes no 
1.887 20 yes no 

263 20 yes no 
2,824 20 yes no

5

zL11

J
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( 
ZAJO Alomc WI. Library 

Ratio Name
Source

t 
DateOFr Tenmp. Length Num. of Emax GPD Nubar 

Eva. CK) (words) Energies (MeV)

- .. a ... ..**a,.... ..............

K> Z j 15 "...........,nosp1lUiiuI "" P-31 
15031.35c 30.7077 envJd5 
15031.42c 30.7077 endI92 
15031.50c 30.7080 endf5u 
15031.50d 30.7080 dre5 
15031.51c 30.7080 nnccs 
15031.51d 30.7080 dnnccs 
15031 .60c 30.7080 endro0

LLNL pro-19 8 5  0 5,675 

LLNL pre-1992 300 6,80!i 

ENDF/B-V.0 1977 294 5,733 

ENDFID-V.O 1977 294 5,7G1 

ENDFIB-V.0 1977 294 5.732 

ENDF/B-V.0 1977 294 fl.70l 

ENDFiB-VI.O 1977 294 G.715

303 20 yes no 224 30 yes no 
326 20 yes no 
263 20 yes no 
326 20 yes no 
263 20 yes no 
297 20 yes no

z= 16 .............. Sulfur .... .......... so **. . .. . .. .

"- S-nat " 
16000.60c 31.7882 end0GO 

- S-32 " 
16032.35c 31.6974 endI85 
16032A2c 31.6974 encd92 
16032.50c 31.6970 end[Su 
16032.50d 31.6970 drm5 

16032.51c 31.6970 nuccs 
16032.51d 31.6970 dinmxcs 
16032.60c 31.6970 erlviGO

ENDFIB-VI.O 1979 294 100.683 8.382 20 yes no 

LLNL pre-198
5  0 7,054 357 20 yes no 

LLNL pre-199 2  300 6,823 307 30 yes no 

ENDF/B-V.O 1977 294 6,789 363 20 yes no 

ENDFI/-V.0 1977 294 1,.3•y2 263 20 yes no 

ENDI)F-V.O 1977 294 16.780 362 20 yes no 

ENDFID-V.O 1977 294 6.302 263 20 yes no 

ENDF/M-VI.0 19" 294 7,025 377 20 yes no

Z , 17 ............... Clouiple

"Cl-nat " 

17000.35c 35.1484 endI85 
17000.42c 35.1484 end192 
17000.50c 35.1480 endfSp 
17000.50d 35.1480 dFC5 
17000.51c 35.1480 m=cs 
17000.51d 35.1480 dmocLs 
17000.60c 35.1480 endIGO

LLNL U.Nt.  
ENDF/O-V.0 
ENDF/G-V.O 
ENDF/B-V.O 
ENDF/D-V.O 
ENDr/0-VI.0

pre-198 5  0 12,903 1,014 20 yes no 
ixe-19

9 2  300 12:012 807 30 yes no 

1967 294 23.313 1,499 20 yes* no 

1907 294 18.209 263 20 yes no 

1967 294 21,084 1.375 20 yes no 

1067 294 110,209 263 20 yes no 

1967 2W4 74.090 1,816 20 yes no

p 

0 

I
,<

IJ 
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Atomic Wt Library 
Ratio Name

Source Date oF Temp. Length Num. of Emnax GPD Nubar 
Eval. (-K) (words) Energies (MeV)

Z 18 . . . A n . .. .. a ........... *g ... .............  

18000.35c 39.6048 nmccsa LLNL pre-1985 

18000.35d 39.6040 dmccs LLNL pro-1985 
18000.42c 39.6048 endI92 LLNL pre-1992 
18000.59c 39.6048 arkrc [41 LANLIT-2 1982 

Z = 19 a........... Potassium ........  

K-nal 
19000.35c 38.7624 endi85 LLNL pro-198 5 

19000.42c 38.7624 endt92 LLNL pre-1992 
19000.50c 38.7860 endrSu ENDF/B-V.0 1974 
19000.50d 38.7660 dre5 ENDFIB-V.0 1974 
19000.51c 38.7660 rmns ENDF/B-V.0 1974 
19000.51d 38.7660 dnnocs ENDFIO-V.0 1974 

19000.GOc 38.7060 endf60 ENDF3-Vt.0 1974 

Z = 20 ............. Calciu,n .... ............... . ............  

"Ca-nalI 
20000.35c 39.7357 en185 LLNL prn-1985 
20000.420 39.7357 enlI92 LLNL pre-1992 

20000.50c 39.7360 etnlf5u ENDI'B-V.0 1910 

20000.50d 39.7360 dre5 ENDFIB-V.0 1976 
20000.51c 39.7360 nmccs ENDF/B-V.O 1976 
20000.51d' 39.7360 dirrmcs ENDFJO-V.0 1976 

20000.60c 39.7360 end(GO ENDFII-VI.0 1900 

"Ca-40" 
20040.21c 39.6193 IONxs LANLIT-2:XTM 1009 

Z - 21 ... &.... Scandium ...............  

2 1Sc-45 "1 21045.60c 44.5679 endiGO ENDriD-V1.2 1092

0 5.585 0 14.703 
300 5,580 
294 3.473

259 20 yes no 263 20 yes no 
152 30 yes no 
252 20 yes no

0 11.130 714 20 yes no 300 11,060 544 30 yes no 
294 22:051 1.243 20 yes no 
294 23.137 263 20 yes no 
294 18.798 1.046 20 yes no 
294 23,137 263 20 yes no 
294 24,402 1.767 20 yes no 

0 120933 974 20 yes no 
300 13,946 1.002 30 yes no 
294 62.624 2,394 20 yes no 
294 29,033 263 20 yes no 
294 53.372 1.796 20 yes no 
294 29.033 263 20 yes no 
294 76.468 2.704 20 yes no 

300 53.013 2.710 100 yes no 

294 105.627 10.639 20 yes no

( 
l. D

(

2 

0 
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7AD Alomic WI. Laib aly Ratio Name. Source
Date oo Tanp. Length Num. of Enmx GPD Nubar 
Eval. MK) (words) Energies (MeV)

YZ =22............T~nut L•,j " T-a!" po195 0 13,421 1.337 20 yes no 

Ti-nat PF-95ysn 
22000.35c 47.4805 endl5 LLNL G12 20 yes no 

22000.2c 47.4885 endI92 LLNL Ixe-1992  300 8.979 0 0 Yes no 

22000.50c 47.4676 endf5u ENDF/D-V.0 1977 "4 54,801 4,434 20 yes no 
22000.50d 47.4676 dre5 ENDFJB-V.0 1977 .114 10.453 263 20 yes no 
22000.51c 47.4676 m0dccs EN"FO-V.O 1977 , 31.832 1.934 20 yes no 

S 22000.51d 47.4676 dhncs ENDFID-V.0 1977 %.9,4 10.453 263 20 yes no 

22000.60c 47.4676 endic 0 ENDF/D-VI.O 1977 ,2h4 76.454 7,761 20 yes no 

Z = 23 ........ Vantdit•.. .  

•30V-n0t5 50.5040 endfSu ENDF/O-V.0 1977 .194 38,312 2,265 20 yes no 
\ 23000.5W0cFI-- 1977 .294 8,868 263 20 yes PO 

23000.50d 50.5040 dmn5 ENOFIB-V.0 20 yes no 
23000.51c 50.5040 rmccs ENDFIB-V.0 1977 .194 34,110 1,899 20 yes no 
23000.51d 50.5040 dhmcJs ENDFIo-V.0 1977 2m 8,868 263 20 yes no 
23000.60c 50.5040 endiGO ENDrJ/-VI.0 1988 2.$ 167.334 8.957 20 yes no 

•*V-5t .. pr-99 0D 94.002 5.908 30 yes no 

23051.42c 50.5063 enil92 LI.NL pro-1992 

Z = 24 ................ 
. .. ..

f.h.

Cr-nat * 
24000.35r, 51.5493 endtS5 
24000.42c 51.5493 end¶92 
24000-50C 51.5490 miocs 
24000.50d 51.5490 dnnccs 
Cr-50 "" 
24050.60C 49.5170 endfGO 
Cr-52" 
24052.60C 51.A940 endfGO 
"Cr-53 "" 
24053.600 52.48M0 endro0 
"Cr-54 " 
24054.68C 53.4760 endf6O

LINL poe-1985 0 9,210 .358 20 yes no 
LLNL pre-1992  .,ao 12,573 377 30 yes no 

ENDFIB-V.0 1977 .. ,34 134.454 11,050 20 yes no 

ENDF/I3-V.O 1977 j,:t4 30,714 263 20 yes no 

ENDF/I3-VI.1 1989 1t,• 19.178 11,918 20 yes no 

ENDFiD-VI.1 1989 294 117.680 10,679 20 yes no 

ENDFIB-VI.1 1989 24 114.902 10,073 20 yes no 

ENDF/1-VI.1 1909 294 90,510 9,699 20 yes no

1..  I

IJ 
0 
0 
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Z&. Alnmic Wi. Library 
Ratio Name 

S Z=25 .............. Manganese 

*" Mn-55 "1 
25055.35c 54.461 endlO5 
25055A2c 54.4661 onO192 

29055.50c 54.4661 endf5u 

25055.50d 54.4661 cde5 
25055.51c 54.4661 nmcs 

25055.51d 54.4661 dhnccs 
25055.U00 54.4661 endO60

(

Source
IatooF *TtInip. Length Num. of Emax GPO Nubar 
Eval. 1 .0c) (words) Energies (MeV)

. .....I . . .. & ........o S 

LLNL pro-1985 LLNL [wo-1992 
ENDFIB-V.0 1977 
ENDFiB "'.0 1977 
ENDFIB *,/.O 1977 
ENDFI/B-'.0 1977 
ENDFi/-VI.0 1988

Z = 20 .......... Iron .................................  

"- Fe-nat " 
26000.21c 55.3650 10Oxs LANLJT-2.XTM 1089 

26000.35c 55.3672 endiBS LI.NL Ixp-198 5 

26000.42c 55.3672 endI92 LLNL pre-199 2 

26000.50C 55.3550 endrSp EN)F/I-N.O 1978 

26000.50d 55.3650 cke5' ENI)F3'.V.0 1970 

26000.55C 55.3650 nw.cs LANI.hT-;- 190 

26800.55d 55.3650 dnincr.s LANI rr.2 1906 

Fe-54 " 1989 
26054.60c 53.4760 or1df0 ErIDI/B-VI.1 19 
•"Fe-56 " 

26056.60c 55.4540 ondf60 E14DF113-VI.1 1989 

"" Fe-57 "" 
26057.60c 50.4460 endf60 ENDHI'/-VI.1 1909 
Fe-58 long 
26058.600 57.4360 endGO ENDNV.1 1 

Z = 27 ........... Cobalt ............ ".  

• Co-59 " pr0-1985 
27059.35c 58.4269 ernxOS LLNL 

27059.42c 5•.4269 end192 LLNL pre-1992 

27059.50c 58.4269 endf5u ENDF/P,-V.0 1977 

27059.5od 58.4269 dre5 ENDFIB-V.0 19)T/ 

27059.51c 58.4269 nl--, ENDF/B-V.0 1977 

27059.51d 58.4269 dimocs ENDF/O-V.0 1977 

27059.60C 58.4209 endIGO ENDrF/-VI.2 1992

0 7.493 446 20 yes no yO 10:262 460 30 yes no 

105,093 12,525 20 yes no 

9,681 263 20 yes no 

J94 25,727 1.570 20 yes no 

.24 9.681 263 20 yes no 

294 104.269 0.207 20 yes no 

W00 149,855 15,590 100 yes no 

0 30,983 2.772 20 yes no 

300 38,653 3,385 30 yes no 

.294 115,447 10,957 20 yes no 

,J94 33.896 263 20 yes no 

,294 170,392 6.099 20 yes no 

.254 72.632 263 20 yes no 

.294 121.631 10.701 20 yes ro 

.294 174,517 11.618 20 yes no 

294 133,995 7,606 20 yes no 

zS4 93.450 6,788 20 yes no 

0 38,958 4,177 20 yes no 

.V0 119.231 13.098 30 yes no 

294 117.075 14,502 20 yes no 

294 11,769 263 20 yes no 

2!34 28.355 1.928 20 yes no 

.194 11,769 263 20 yes no 

j94 186.610 11.838 20 yes no

9



•,9AO1 Atomic WJ'. I ibrapy 
Ratio Name

Smurce

I 
Dale ,F Temp. • Lengit Num. of CsiEnmx GPD Nubar 

EvaL V"K) (words) Energies (MeV)

Z = 28 ......... Nickcl ...............  

"- Ni-nat " 
28000.42c 58.1957 end192 LLNL pre-1992 

28000.50c 58.1826 nnccs ENDF-O-V.O 1977 

28000.50d 58.1826 dnnccs ENDFI/-V.0 1977 

28058.35c 57.4376 endU85 LUNL pro-1985 

- Ni-58 "" 
28058.42c 57.4376 endI92 LI.NL pre-1992 

28058.60c 57.4380 endIGO ENDF/B-VI.1 1989 

N-W60 
"280G0.60C 59.4160 end(GO ENDF/13-VI.1 1991 

"- Ni-61 " 
28061.60c 60.4080 end(G0 ENDF/B-VI.I 1089 

"" Ni-62 "" 
28062.600 61.3900 cndt60 ENDF/B-VI.1 1989 

""Ni-64 ° 
28064.60c 63.3700 endfO0 ENDF/I3-VI.1 1989 

Z = 29 *............ Copper ....................  
, Ctl-nat 110-08 

29000.35c 63.0001 CIKIdtf5 I.I.NL Pe-1 8 5 

29000.50c 63.5400 nnccs ENDF/L3-V.O 1970 

29000.50d 63.5460 dnnccs ENDF/B-V.0 1978 

"Cu-63 
29063.60c 62.3890 CndfGO ENDrII-VI.2 1989 
Cu-65 

"29065.60c 64.3700 endGO ENDF/B-VI.2 t989 

Z = 30 ............ Zinc 

°* Zn-nat* 
30000.40c 64.8183 endI92 LLNL pre-1992 

30000.42c 64.8183 endI92 LLNL:XIM pre-1992

30(0 44.833 3.116 30 yes no 294 139,913 8.927 20 yes no 

294 21.990 263 20 yes no 

0 42.744 4,806 20 yes no.  

3001 38,930 4.914 30 yes no 

294 172,069 16.445 20 yes no 

294 110.885 10,055 20 yes no 

294 93,001 5.882 20 yes no 

294 82.085 7.230 20 yes no 

294 66.656 6.144 20 yes no

0 7.039 293 20 yes 10 
294 51.850 3,435 20 yes no 
294 12:777 263 20 yes no 

294 119.097 11.309 20 yes no 

294 118,385 11.801 20 yes no

30n 271.897 33,027 30 yes no 300 271,097 33,027 30 yes no

10
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Atonic Wi. . Library 
Ratio Name

Source
Dale Cp Temp. Length Num. of Enax GPD Nubar 
Eval. (") (words) Energies (MaV)

Z = 31 ........... Gallium .........  
Ga-nal " 

.0 

3t000.35c 69.1211 endI85 LLNL pre-1985 7,509 
31000.42c 69.1211 end192 LLNL pre-1992 .30n 6.311 

31000.50c 69.1211 mice ENDIfiB-V.0 1900 294 7,928 

31000.50d 69.1211 drmccs ENDFIB-V.0 1980 294 6.211 

31000.60c 69.1211 end(t0 ENDF/B-VI.0 1980 294 9228 

Z = 33 ......... rsenic 

As-74 "5 
33074.35c 73.2889 endr85 LI.NL pre-1905 0 50,801 

33074.42c 73.2809 end192 LLNL pre-1992 30() 55.752 

As-75 0, 
33075.35c 74.2780 nnccsa ENDFrI-V.0 1974 0 50.931 

33075.35d 74.2780 cfiv=S ENDFIB-V.0 1974 0 8480 

33075.42c 74.2780 endl92 LLNL pre-1992 300 56.915

Z=35 ............ rono.  
""Dr-79 " 
35079.55C -18.2404 12ddc 151 LANIJr-2 1982 

35081.55c 80.2212 12ddc (51 LANL.r-2 1982 

Z= 36 .............. Krypton ..............................  

"- Kr-783 0 
36078.50c 77.2510 Inccsa ENDI.'/-V.0 1978 
36078.50d 77.2510 drrnc ENI)r/B-V.0 1918 

"- Kr-80" 
36080.50c 79.2290 n :.csa ENDFIFO-V.O 1978 

36080.50d 79.2298 dm=cs ENDF/1r-V.0 1978 

" Kr-82 
36082.50c 81.2098 rmccsa ENDI/D-V.O 1978 

36082.50d 81.2098 dm•nccs ENDr/B-V.O 1978 

36002.59c 81.2098 atkrc 141 LANLIr-2 1902

290 10.431 
294 5.342 

294 9.057 
294 4.358 

294 10.165 
294 4.276 

294 7.220 
294 4.266 
294 7,010

469 20 yes no 219 30 yes no 
511 .20 yes no 
263 20 yes no 
566 20 yes no

6,424 20 yes no 6,851 30 yes no 

6.421 20 yes no 
263 20 yes no 

6.840 30 yes no 

1.589 20 no no 

831 20 no no 

939 20 no no 
263 20 no no 

1.108 20 no no 
263 20 no no 

586 20 no no 
263 20 no no 
499 20 'yes no

(

i 

n 

a

.1

0 
'S.  

'I 

0 
I..

11
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Zfl, A/oomic W. library 
I atio Namne

Source
Date of Toemp. Length Numn. of Einax GPD Nubar 
Eval. ('K) (words) Energies (MeV)

Kr-83 " 
36083.50c 112.2018 nncsa ENDF/1-V.0 - 1978 

36083.50d 82.2018 dmckcs ENDFI/-V.0 1978 

36083.59c (2.2010 atkrc (4j LANUT-2 1902 

• M Kr-84 "1 
38084.50c 83.1906 nnccsa ENDFIO-V.0 1978 
30084.56d1 83.1906 dnnccs ENDFII3-V.0 1978 

308.59C 83.1906 mkrc [41 LANLIT-2 1902 

"Kr-8, "" 
36086.50C P,5.1726 nnccsa ENDFID-V.0 1975 

36086.50(d 05.1726 dnmccs ENDr/B-V.0 1975 

360086.59C 85.1726 aikirc [4 LANLiT-2 1902 

Z=37 ............ "Rubiuil .................... ***.....  

"Rb-85" 
37085.55c 84.1.824 t2ddc 151 LANUT-2 1902 

Rb-87 " 
"37087r55c 86.1620 t2duJc 151 LANUT-2 1902 

Z = 39 ........ I"** ythiuts ................. 
....

39080.35C 87.1543 eCIKO5 

39008.42C 87.1543 endIO2 
Y -89 "" 
39089.35c 80.1421 wiscxs 
39089.42c 88.1421 enl192 
39089.50c 88.1421 endr5u 
39009.50d 88.1421 dre5 
39089.60c 88.1420 cndfO0

294 8,078 294 4.359 
294 8.069 

294 9.364 
294 4.463 
294 10.370 

294 10.416 
294 4.301 
294 8.740 

294 27.304 

294 8,400

LI.NL pre-1985 o 11.299 
LLNL pre-1992 300 11,682 

LLNL 0 49.885 

LLNL pre-199 2  300 69.315 

ENDFlD-V.0 [03 1085 294 18,631 

ENDF/B-V.0 161 1965 294 2.311 

END/BM-VI.0 1906 294 80.556

all 263 
704 

944 
263 
954 

741 
263 
551 

4,507 

1.373

272 181 

6,154 
8.771 
3,029 

263 
9.567

20 110 110 20 no no 
20 yes no 

20 no no 
20 no no 
20 yes no 

20 no no 
20 no no 
20 yes no 

20 no no 

20 no no

20 yes no 30 yes no 

20 yes no 
30 yes no 
20 no no 
20 no no 
20 yes no

Z = 40 ............. Zirconium .................  

Zr-nat 
40000.35c 90.4304 end185 LLNL pre-1985 

40000.42c 90.4364 eLnd92 LLNL p.e-1992 

40000.56c 90.4360 zr 171 ENDFIB-V:XTM 1976 

40000.56d 90.4300 zr 171 ENDFI/DV:XTM 1976

0 14.738 300 131,855 
300 52.064 
300 5,400

(

As.

C

1,292 17,909 
7944 
263

20 yes no 30 yes no 
20 no no 
20 no no

.3
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( 
ZAJ) Altoic Wt. Library 

Oalio Namo.

(
Source

K ) 40000.57c 90.4360 zr (7] ENDFIB-V:XTM 1 
40000.57d 90.4360 zr (7) ENDF/B-V:XTM I 40000.58c 90.4360 zr 17) ENDF/B-V:XTM 1 

40000.60c 90.4360 endf60 ENDF/I-VI.1 ¶ 
""Zr.93 "" 

40093.50c 92.1083 kidman ENDF/B-V.0 1

Date c0 Temp. Length Num. .i Enmx GPD Nubar 
Eval. (-K) (words) Energies (MeV) 

976 300 I1,816 2.116 20 no no 

976 300 5S.00 263 20 no no 

976 587 51.528 8.777 20 no no 

976 [71 294 661,035 10,298 20 no no 

974 294 2,570 236 20 no no

Z = 41 .......... Niobiun ........ . . .  

"Nb-93 "0 50.441 
41093.35c 92.1063 endlO5 LINL pre-1905 
41093.42c 02.1083 ondI92 LI.NL pre-1992 300 73.324 
41093.54c 92.1051 endl5p ENDF/I-V.0 1974 294 128.960 
41093.50d 92.1051 dkc5 " ENDFlI-V.0 1974 294 10.332 

41093.51c 92.1051 Mlces ENDFIB-V.0 1974 294 14.675 

41093.51d 92.1051 dmrcs ENDF/D-V.O 1974 294 10.332 

41093.60C 92.1051 endIGO ENDFID-VI.1 1990 294 110.269 

Z = 42 .............. Molybdenumn- .................................

Mo-nal 
42000.35c Ur.1158 eJInl5 
42000.42C 95.1158 endlO2 
42000.50c 95.1160 elyllsu 
42000.50d 95.1160 cde5 
42000.51C 95.1160 Mnccs 
42000.51d 05.1160 rCnMCCS 
42000.60C 95.1160 endlIW 

""Mo-95 " 
42095.50c 94.0906 kkkn,'

LI.NL pre-1985 0 8.628 
LI.NL pre-1992 300 9.293 
ENDF/I-V.0 1979 294 35.634 

ENDFI/-V.0 1979 294 7.754 
EN')F/B-V.0 1979 294 10,139 
ENDFIB-V.O 1979 294 7,754 
ENDFI/3-VI,0 1970 294 45,573 

ENDFI/-V.0 1980 294 15.411

6.095 20 yes no 9,277 30 yes no 
17,279 20 yes no 

263 20 yes no 
963 20 yes. no 
263 20 yes no 

10.678 20 yes no 

573 20 yes no 
442 30 yes no 

4.260 20 yes no 
263 20 yes no 
618 20 yes no 
263 20 yes no 

5,466 20 yes no 

2,256 20 no no

Z = 43 .......... Tochrlilki..  

"Tc-99" 
43099.50c 90.1500 kidi•an ENDFI/-V.0 1978 

43099.60c 00.1500 endrGO ENDF/B-VI.0 1978

294 12.152 1.640 20 no no 294 54.262 8.565 20 no* no

I.,
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IZA4o Atomic WI. Library 
Ratio Name

Source Date op Temp.  Eval. C-K)

Z=44 ........ Rulheniul ..........  

'V Ru-101 294 

44101.50c 100.0390 kkidan ENDFII-V.0 1980 

Ru-103 "" 294 
44103.50C 102.0220 kldman ENDFiB-V.0 1974 

Z" 4 ........... Rl~ium...... I.......................;......  

Z =45 .......... RIxxtum 

"Rh-103 s1 294 
45103.50c 102.0210 mxs ENDF/B-V.0 1978 

"Rh-105 " 
45103.50d 102.0210 dgnccs ENDF/B-V.0 1974 294 

45105.50c 104.0050 kidrnan ENDF/3-V.0 1974 294 

Z = 45 ......... Average fission product from Urarium-2:"5 .................  

"U-235 fp -1 
45117.90c 115.5446 mncs LANL/T-2 1902 204 

45117.90d 115.5446 dnnccs LANL/T-2 1982 294 

Z=46 .............4Palladiun ..... ! ........*. ......  

" Pd-105 "" 
46105.50c 104.0040 kidman ENDF7/I-V.0 1980 294 

- Pd-1i08 "2 
46108.50c 100.9710 kidimn ENDF/IB-V.0 1980 294 

Z = 40 ...... Average fission product from Plutonimn-'!39 ' .

Length Num. of Emax (words) Energies (MeV)

5.299 
3.052 

18.870 

4.663 
1.591 

10.314 
9.507 

4.647 

4.549

543 20 
235 20

2.600 
263 
213

20 
20 
20

GPD Nubar 

no no 

no no

no 
no 
no

399 20 yes no 263 20 yes no

505 20 
555 20

no no 
no no

• Pu-239 fp, 
46119.ODC 117.5255 NTc 

46119.90d 117.5255 dm,

LANLrT-2 
LANL/T-2

1982 1982 294 10.444 294 9.542 407 20 yes no 263 20 yes no

(

I
no 
no 
no

rJ
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I-

(.7A0 Alomic WI. Libray Source Date oF Temp.. Length Num. of Emax GPD Nubar 

Ritio N-me Eval. ("K) (words) Energies (MoV) 

Z = 47 ......... Sivr...................................  

47000.55c 106.9420 rmccsa LANL/T-2 1904 294 29.092 2.350 20 yes no 

47000.55d 100.9420 dmrcs LANL/T-2 1984 294 12.400 263 20 yes no 

Ag-107 ""o 
47107.35c 105.9867 endI85 LLNL pre-1985 0 13.134 994 20 yes no 

47107A2c 105.9867 endO92 LLNL pre-1992 300 27,108 2.885 30 yes no 

47107.50c 105.9870 mca ENDF/B-V.0 1978 294 12.111 1.669 20 no no 

47107.50d 105.9870 drmccs ENDFIB-V.0 1978 294 4.083 263 20 no no 

47107.60c 105.9870 endr6o ENDFIB-VI.0 1983 294 64.008 10.101 20 no no 

Ag-109" 
47109.35c 107.9692 en•185 LLNL pre-1985 0 13.452 1.094 20 yes no 

47109.42c 107.9692 endIg2 LLNL pre-1992 300 33.603 3,790 30 yes no 

47109.50c 107.9690 rmccsa ENDF/B-V.0 1970 294 14.585 2,120 20 no no 

47109.50d 107.96090 dnoccs ENDFI/B-V.0 1978 294 3.823 263 20 no no 

47109.60c 107.9600 endrGO ENDFlO-VI.0 1083 294 76,181 11,903 20 no no 

Z = 48 ............. Cadnuuil .......................  

Cd-nat 

48000.35c 111.4443 end185 LLNL pre-1985 0 12,253 1.115 20 yes no 

48000.42c 111.4443 endI92 L.NI. plr-1992 300 211.537 29.369 30 yes no 

48000.50c 111.4600 eoxlfSu ENI)F13-V.0 1974 294 19,714 2.981 20 no no 

48000.50d 111.4600 die5 ENI)I:/B-V.0 1974 294 3.026 263 20 no no 

48000.51c 111.4600 rnmcs ENDF/3-V.0 1974 294 6.734 818 20 no no 

48000.51d 111.4600 dsmccs ENIWFI3-V.0 1974 294 3.026 263 20 no no 

Z =49 *iim 
..................... q ..........  

In-nat 
49000.42c 113.8336 endI92 LLNL pre-1992 300 65.498 7.870 30 yes no 

49000.60c 113.8340 endf00 ENDFIB-VI.0 1990 294 93,662 10.116 20 yes no 

Z = 49-50 ......... Fission products ............ ............. 46-4...  

Ave fp " 
49120.42c 116.4906 enCd192 10 LLNL pre-1992 300 12.755 164 30 yes no 

49125.42c 116.4906 endI92 (0) LLNL pre-1992 300 9.142 119 30 yes no 
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