= &
1 =
Department of Energy o =
Washington, DC 20585 2
March 25, 2004 P
-~ -0
o =
c
The Honorable John T. Conway r
. o =
Chairman o
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Dear Mr. Chairman:

In December 2003, I reported completion of Commitment 4.2.1.5 in the Department’s
Implementation Plan for Software Quality Assurance (SQA) in response to Board

Recommendation 2002-1. This commitment required the Department of Energy (DOE)
to conduct a survey of design codes currently in use to determine if any should be

included as part of the toolbox codes. The survey was completed and a copy of the
design code survey report was provided.

As part of our continuous improvement effort, we have updated the design code survey
report to include additional survey data submitted by sites after completion of the first
report. Nineteen codes have now been identified based on the additional survey results
provided from other Departmental organizations. However, as with the first report, no
additional codes were identified for inclusion in the DOE toolbox based on this activity.
The additional design codes identified in the attached report are also proprietary and/or
are being maintained external to the Department. Some have also been through a formal
software quality assurance program. This activity continues to help define the path
forward for sharing design information, notices, and upgrades on these key design codes.

Questions concerning the updated Design Code Survey Report may be directed to
Richard Lagdon at (301) 903-4218 or me at (301) 903-8008.

Sincerely,

%,7////

Frank B. Russo
Deputy Assistant Secretary
Office of Corporate Performance Assessment
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FOREWORD

This document provides the results of a Department of Energy Complex survey on safety related design
software. Together with the survey responses, contained as a second volume to this report, the
documentation meets IP commitment 4.2.1.5 to Implementation Plan for Defense Nuclear Facilities
Safety Board Recommendation 2002-1.

Suggestions for corrections or improvements to this document should be addressed to:

Chip Lagdon

EH-31/GTN

U.S. Department of Energy
Washington, D.C. 20585-2040
Phone (301) 903-4218

Email: chip.lagdon@eh.doe.gov
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Safety-Related Design Software Survey and
Recommendations

EXECUTIVE SUMMARY

The Department of Energy (DOE) Implementation Plan (IP) for Defense Nuclear Facilities Safety Board
(DNFSB) Recommendation 2002- 1, Quality Assurance for Safety-Related Software at Department
of Energy Defense Nuclear Facilities, identifies a series of actions and commitments that address
DOE’s Software Quality Assurance (SQA) programs and activities. Commitment 4.2.1.5 addresses the
conduct of a survey of safety-related design software currently in use to determine if any design code
should be included as part of the DOE Safety-Related Toolbox. This report contains the results and
recommendations of the design software review.

Sixteen organizations at thirteen DOE sites provided input to the design code survey. The National
Nuclear Security Administration (NNSA) and DOE Program Offices, including Environmental
Management (EM), manage these organizations and sites. The survey duration was from October 2003
to February 2004. Therefore, the survey information represents a snapshot in time of design code usage.
While some sites and organizations did not respond to the survey, the information is believed
representative of general trends and characteristics for design code SQA.

The survey information was grouped into seven major categories representing design areas including
civil/structural/geotechnical, mechanical, and fire protection. Nineteen design codes were identified as
being used at multiple sites or by multiple organizations. They are labeled as “multiple use” design codes
and are described in this report. Other software that is used by a single organization or site may still be
acceptable depending on the SQA status of the software, appropriateness of the software for the

However, the nineteen design codes are not designated for the toolbox, which currently contains six
safety analysis codes. Most of the design codes are proprietary, and are developed and maintained
externally to DOE. . In addition, these codes are used widely in many industries throughout the world.
Most of the vendors/developers of these codes maintain their own SQA programs to correct errors and
defects, and to provide notices and upgrade information to users, in order to be competitive with other,
same-purpose design software.

DNFSB Recommendation 97-02 and DOE response and implementation plans have previously
addressed criticality infrastructure and associated areas. Re-examination of ongoing SQA programs for
criticality and shielding software as part of [P Commitment 4.2.1.5 is therefore not warranted.
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The DOE Office of Environment, Safety and Health (EH) developed a web-based information system,
or tool, with design software options for communicating information on configuration control, developer-
user interface, and other SQA processes. The web-based tool builds upon and extends the original
toolbox concept, and facilitates greater information sharing regarding design-related software. The web-
based tool will promote consistency in identifying the appropriate software version for DOE applications,
and thus will be a primary mechanism for configuration control by effectively managing:

 design software developer information

* training opportunities

* software notices

¢ software error and defect reports, and

* software “bug” fixes and version upgrades.

Also, the web-based information system will be a primary mechanism to share vendor training
opportunities and other SQA information. The web-based approach will provide an opportunity for
DOE users to provide user interface and application-specific information in a timely manner, greatly
improving the ability of DOE users to communicate and respond to software-related issues.

While the survey responses indicated that there were differences in the SQA approaches used for design
software among code developers and user organizations, no evidence was found of software-induced
errors in design that have led to non-conservatisms in nuclear facility operations, or in the identification of
facility controls. As with application of any engineering, scientific, and mathematical software, user
organizations are still responsible for assuring design software falls within the appropriate SQA plan at
their sites or organizations, and training has been completed.

It is recommended that the conclusions and recommendations based on the survey be revisited upon
changes to the primary design software and trends among DOE users. The decision to re-survey should
be made on an as-needed basis, as determined by the Office of Quality Assurance Programs.
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1.0 Introduction

In January 2000, the Defense Nuclear Facilities Safety Board (DNFSB) issued Technical Report 25,
(TECH-25), Quality Assurance for Safety-Related Software at Department of Energy Defense Nuclear
Facilities (DNFSB, 2000). TECH-25 identified issues regarding computer software quality assurance
(SQA) in the Department of Energy (DOE) Complex for software used to make safety-related
decisions, or software that controls safety-related systems. Instances were noted of computer codes
that were either inappropriately applied, or were executed with incorrect input data. Of particular
concern were inconsistencies in the exercise of SQA from site to site, and from facility to facility, and
the variability in guidance and training in the appropriate use of accident analysis software.

Progress was made in the 2000 to 2002 period assembling the basic elements to a response plan and
collected data from DOE field offices and safety contractors on SQA programs and processes.
However to expedite implementation of corrective actions in this area, the DNFSB issued
Recommendation 2002- 1, Quality Assurance for Safety-Related Software at Department of Energy
Defense Nuclear Facilities, (DNFSB, 2002). As part of its Recommendation to DOE, the DNFSB
enumerated many of the points noted earlier in TECH-25, but noted specific concemns regarding the
quality of the software used to analyze and guide safety-related decisions, the quality of the software
used to design or develop safety-related controls, and the proficiency of personnel using the software.

A senes of actions that address the DNFSB’s concerns are documented in the DOE Implementation
Plan for DNFSB Recommendation 2002- 1, Implementation Plan for Defense Nuclear Facilities Safety
Board Recommendation 2002-1, (DOE, 2003). The Implementation Plan (IP) was accepted by the
DNFSB in April 2003 as adequately addressing the concems raised by Recommendation 2002-1. The
IP includes a commitment (4.2.1.5) to conduct a survey of design codes currently in use to determine if
any should be included as part of the toolbox codes.

The toolbox codes are a small number of standard computer models (codes) supporting DOE safety
analysis that have widespread use and appropriate qualification. Generally, the toolbox codes will have
been developed and maintained within the DOE Complex. However, the toolbox concept may also
include commercial or proprietary grade software typically applied for design purposes. In this case,
DOE may consider additional SQA controls appropriate for repetitive use of the software in safety
applications.

The scope of the survey required by commitment 4.2.1.5 includes the identification of safety software
currently used to support the analysis and design of defense nuclear facilities including structures,
systems and components, as well electrical and contro! system design. The survey requested
identification of both commercial off-the-shelf (COTS) software and DOE/contractor developed
software, as well as other industry sources. Often the same software is used for both safety and non-
safety applications, and nuclear and non-nuclear facility design.

1-1
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1.1  Objectives and Content of Report

This report supports completion of the commitment (4.2.1.5) by:

Providing the results of a survey of the design codes currently in use in the DOE Complex
¢ Determining if any of the identified design software should be included as part of the toolbox.

The balance of this report includes discussion of the “Survey of Safety Software Used in Design of
Structures, Systems, and Components”. The results and trends identified from the survey are covered
next. Contrasts between the multiple-use design software and the multiple-use safety analysis software
previously identified (DOE, 2002) are then highlighted, before proposing a strategy for maintaining

software quality assurance among the design software. Following this discussion, a practical approach
is provided for addressing other widely used categories of software commonly used in engineering and
safety analysis, i.e. General Use and commercial-off-the-shelf software. The document continues with
recommendations and lessons leamed from the survey and interpretation process, before developing a
set of conclusions on design-related safety software in light of DNFSB Recommendation 2002-1.

A second volume to this report contains the full set of responses from DOE field offices and safety
contractors.

1.2  Scope

The scope of this report is limited to the safety related design codes as used within the Department of
Energy.

1.3  Purpose

The purpose of this report is to document a survey of safety related design codes as used in the
Department of Energy sites and laboratories to determine if any should be designated as toolbox codes
and placed in the Central Registry.

14  Methodology for Survey

A safety-related design code survey was developed by DOE to identify multiple use software among
the various sites and laboratories in late 2003. The survey was based on an earlier solicitation made to
identify safety analysis and instrumentation and control (1&C) software, but tailored to meet current
requirements for information to support the IP. A secondary goal was to review the various programs,
practices, and procedures used to assure software quality in the design software area among site
contractors.

1-2
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The “Survey of Safety Software Used in Design of Structures, Systems, and Components” was finalized
and was transmitted to primarily NNSA and EM sites on 12 September 2003. The survey first
requested identification of the principal DOE office(s) that the contractor supported.!

Software used in seven categories was then solicited, including:

Civil/Structural/Geotechnical Systems
Mechanical Systems

HVAC

Electrical Systems

Fire Protection Systems
Instrumentation and control

Other categories.

For each computer code identified, the inputs to Table 1-1 were requested.

A final, optional section to the survey requested input on the contractor SQA programs, procedures,
and training, and the SQA standards or DOE directives that are met in terms of compliance.

In terms of timing, the survey was in effect a snapshot of the design software used throughout the DOE
Complex for safety purposes in the October 2003 — February 2004 period. It was anticipated that
nearly all the software used for design purposes would be commercial grade and proprietary.

! Secondary releasc of the survey also included Office of Civilian Radioactive Waste Management, Office of Science
and Office of Nuclear Energy sites.

1-3




Safety-Related Design Software Survey and Recommendations March 2004
Final Report

Table 1.1 Design Software Information Requested in Survey

Code name and-version

p. | Function of code

Application (what prqects/facnlmes at the 51te/lab)

d Code developer and/or sponsor

Commercial Proprietary or Other (Explvain)

f Current OwnerNendor and techmcal support prov1der

,Documenta’aon avallable 7
h Code platform (W orkstatlon,' PC-based, Mainframe)
i Operating System (Windows, DOS, other) »
i Frequency of Use (Routine, repeéted use, code of ohoj:oe_ -R, Occasionaluse = , ) )

i | How are error and user questions reported?

L Comments on experience with this computer soﬁware ease of application, documentation
provided; known errors or issues
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2.0 Survey Results
This section presents the survey results.

This survey identified over seventy codes being used as safety-related design software at Department of
Energy sites. Table 2.1 presents the results of the survey in tabular form. The rows correspond to the
codes identified and are sub-grouped into one of seven use categories. The use categories are Civil,
Mechanical, HVAC, Electrical, etc. The columns of Table 2.1 correspond to the site or organization
that supplied the survey information. In each row under a category, codes are listed alphabetically.
Multiple code versions are listed as “A), B), C)...” ina row. In the cells, if the code is used by the.
organization, the appropriate letter is given to indicate the version specified. “None” is entered for a
category when the survey responder entered “None” for a category. If nothing was given by a
responder for a category, nothing is entered. Rows that are shaded designate design codes that are
multiple-use, that is, used by more than one organization or site.

Table 2.2 provides the same survey information but reorders the table to show site/organization by row
and code category by column. The cells specify the code names.

The data represented in Table 2.1 and 2.2 is from the survey results as can be found in detail in Volume
II of this document. The data in the tables is provided directly as provided from the field. No attempt
has been made to alter, refine, or filter the data as returned through the Department of Energy field
offices and organizations. No iteration was performed with the respondents.

2-1
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Table 2.1 Survey Results —Category vs. Site/Org.
Site/Organization

JJ'_I

A 4
Category — , e AN IEL LI

1. Civil/ Structursl/
IGeotechnical Systems

o

JCE920
A)Cempress

-~ ; o O e SR W e % "‘A:: = ¥ K
)JCE928 (DATAN) :
1991 " A

ANLS-DYNA
AYMSC MARC 2003,
Dytaa 2002,

PArdeomUs |

AD A
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Table 2.1 Survey Results —Category vs. Site/Org.

Site/Organization

Vi 4
Category Code ; f f &/$ fme /S fief 4 4

lz. Mechanical Systems  LAVABAQUIS.

A)ALGOR
|B)ALGOR FEMPRO : 4 .

S0, A
— o I S B ,.

A)JANSYS
Y8 2.4
BRIAC 111 A

[AVATHENA 3119 ‘ : e o g ——] - #

A)Autopipe

B)Autopipe 6.20.09 ¥ -3
|C)Autopipe 62 E
i £3 —tC | n N 4 n

A)B31.3/Multiple Mes
L& vorsions

AWAESARIIV4Q A
A)CFX 4.2,5.0,
$5.86 A
A)Compress
61826214 A — i #
AYCOSMOS/M2.6 ’ :
|mxcosmos 28

ADAPSS 1.0 A
IANEEMLAR 0 A

AELUENT : T " —
JAFLUENT/GAMBIT A
JAACMEATINGZ 3 A
A)HTRI (IST 2.0)
(PHE2 0\ A

A)Jet Impingement
| —Code (NELSS), A
A)MSC/THERMAL
Y8.5 A
A)Pipe-Flo
IB)Pipe-Flo Prof V7.0
[C)Pipe-Flo

A)Type 1 Tank

|Jonload

A)Type II, 111,

& A
Taok. Taolaoad
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Table 2.1 Survey Results -Category vs. Site/Org.

Site/Organization

{

e

/ ///j
fo/i’/a:i

4. Electrical Svatesas

5. Fire Protection

. Instrumentation and
ontrel

JAMMRCS,

A)Comtrol Valve Sizing
- Gas Service

| _Version 1 |

A)Control Valve Sizing
- Licuid Servi
o L1

- Steamn Service
Yool 1.

A)Coutrol Valve Sizing

AIDMT
AWLOWEL,

¥exiion .00
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Table 2.1 Survey Results ~Category vs. Site/Org.

Site/Organization

Yy

A, /
Category  Code _ giif fiffgffj'fé’ﬁég

[7. Other Design Software JANADEPT

AATTILA A

41 A

|easicochieds fn join lan{ PO S T

A)WinnUPRA
|Nerion 2.0 A
JAXWTP Fner Raseline A

A)ALGEBRACDB,
BL.OTCDB,
BRAGFLO,

:.:)ther Software- Not R CCD2STEP,

ommended As Design |, ctc !

AJALQHA A A A

A)Andover Direct

Digital Controt

l.Safftware, A

lAlAutoDesk AutoCad, A

A)CAMEO

IBYCAMEOfm B

AMCAPRR.:PC V1 Q A

A)CFAST

B)CFAST/FAST 5.01,
312201

JAADANTSYS A

JAJMRESIRE 2000

A)EPIcode

o
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Table 2.1 Survey Results —Category vs. Site/Org.
Site/Organization

cuogory ot ‘g/l;}' ;/z’M |

k.oaus.nw

are- Net . AJERAD

As Design AD12 ™
2

44
44

<

L5

Lo
444

e
234

AR [RE
A)Silent Knight

ARSHIRCE : A
AXSO ILIMS V3.1
A)Tesasient
Combustible EXCEL
Sodsheet V2.1 B
(IKODAN A
(ENTLIR A
ALYIS] EDITQR A

u the performance of the WIPP repoeitory, not used for safety.
Multiple use codes are not highlighted for this section.
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Many of the computer codes identified in Table 2.1 are special use software, i.e., applicable to unique
design or process requirements, or site-specific or site-developed codes used only at one site by one
organization. These codes appear only once in Table 2.1.

Table A-1 (Appendix A) provides the same survey information as Table 2.1 but reorders the table to
show site/organization by rows and category by columns.

Many of the computer codes identified are used at more than one site or by more than one organization.
There are nineteen codes designated as multiple-use codes, codes used by more than one site or by
multiple organizations, with approximately half of these being in the Civil/Structural/Geotechnical
category. These are listed in Table 2.2.

Table 2.2 Multiple-use Design Codes Identified by Survey

Number  [Number
Category Item {Code Name of Sites __[of Orgs.

1. Civil/Structural/Geotechnical ABAQUS
ALGOR
ANSYS
BlastX
COSMOS
GTSTRDL
RISA3D
SAP 2000
SASSI
10 {SHAKE
11 {STAAD Pro 2003
2. Mechanical repeat] ALGOR
repeat]ANSYS

12 |AutoPipe
repeat|COSMOS

13 |FLUENT

14 |Pipe-Flo
3. HVAC repeatiFLUENT
4. Electrical Systems 15 |[ETAP
16 |SKM Power Tools
S. Fire Protection 17 |[HASS
6. Instrumentation and Control none
7. Other 18 {MicroShield 4
19 |SCALE 3

W

O [0 [NV |wn|d jw N |—

ESE SIS R i ST S I VS § SR (U ) ST AV KVERE | S 2 | S 2 (US| S0 | S 2 I Ny F9%)
00 [N |0 == (N | N & [N |[W N W & W [N W NN |3 fjw |wn

W |

All of the software codes listed in Table 2.2, except for SCALE, are proprietary/commercial and tend
to be widely used in a number of different industries and applications outside of the Department of
Energy. SCALE is controlled by RSICC and is a set of criticality/shielding codes.
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Several survey respondents noted use of criticality and shielding software for making safety-related
design decisions. The criticality and shielding software areas are not central to the concems articulated
in TECH-25’s core issues of safety analysis. Furthermore, DNFSB Recommendation 97-02,
Continuation of Criticality Safety at Defense Nuclear Facilities in the Department of Energy, and
subsequent DOE response and implementation plans have addressed these areas (DNFSB, 1997).
Re-examination of ongoing SQA programs for criticality and shielding software therefore is not
warranted.

ALGOR, ANSYS, COSMOS and FLUENT are each listed in two categories. The final two columns
give a count of the number of sites where each code is used and the total number of organizations
(regardless of being on the same site) using each code. For example, responses were received from
Hanford from four different organizations, and in some cases, the same site organizations used the same
code.

Most codes are for general application and used not only in the Department of Energy but also across a
broad array of industries and applications. For example, ANSYS is used throughout the United States
and internationally to perform structural analysis. PIPE-FLO is a general use code to analyze pressure
drops and to help design piping and pumping layouts in the chemical, nuclear, and other industries.
PIPE-FLO has thousands of customers in the United States and abroad. FLUENT is a general use
computational fluid dynamics code used in a broad array of applications ranging from assessing weir
overflow in sanitary distribution systems to evaluating optimum geometry for computer drive heads.

The survey responses indicated that there were differences in the SQA approaches used for design
software among design code developers and user organizations. However, no evidence was found of
software-induced errors in design that have led to non-conservatisms in nuclear facility operations, or in
the identification of facility controls.

The following sub-sections, 2.1 — 2.7, describe the multiple-uge software. A listing of the Area of
Applicability is given along with a summary description of the software. Contact information, SQA-
related discussions, and training information for each computer code are found in Appendix A. The
mnmamfomanmmchldesﬂwwebmaddms,asweﬂmplmemmbemmﬂamﬂmfmnmnmwhm
provided on the web site as of December 2003 to March 2004. The synopsis of each code’s quality
assurance is based primarily on information gleaned from the web site associated with the code, or
based on information that could be gathered from the web. There is very likely additional SQA
information that a vendor could provide if requested.

21  CivilStructuralGeotechnical Engineering Design Applications

Software identified in this area of applicability includes ABAQUS, ALGOR, ANSYS, BlastX,
COSMOS, GTStrudl, RISA-3D, SAP2000, SASSI, SHAKE, and STAAD Pro 2003. Refer to
Tables B-1 through B-11 for more information.

2-8
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2.1.1 ABAQUS

ABAQUS provides solutions for linear, non-linear, explicit and multi-body dynamics problems to
deliver a unified finite element analysis environment. The ABAQUS suite consists of three core
products - ABAQUS/Standard, ABAQUS/Explicit and ABAQUS/CAE. Each of these packages
offers additional optional modules that address specialized capabilities some customers may need.

ABAQUS/Standard®, provides ABAQUS solver technology to solve traditional implicit finite element
analyses, such as static, dynamics, or thermal problems, all powered with the widest range of contact
and nonlinear material options. ABAQUS/Standard also has optional add-on and interface products
with address design sensitivity analysis, offshore engineering, and integration with third party software,
e.g., plastic injection molding analysis.

ABAQUS/Explicit®, provides ABAQUS solver technology focused on transient dynamics and quasi-
static analyses using an explicit approach appropriate in many applications such as drop test, crushing
and many manufacturing processes.

ABAQUS/CAE®, provides a complete modeling and visualization environment for ABAQUS solvers.
With direct access to CAD models, advanced meshing and visualization, and with an exclusive view
towards ABAQUS solvers, ABAQUS/CAE is the modeling environment of choice for ABAQUS
solvers.

2.1.2 ALGOR

ALGOR® provides a suite of code modules. Code modules cover static stress analysis and mechanical
event simulation with linear and nonlinear material models, linear dynamic analysis, steady-state and
transient heat transfer analysis, steady and unsteady fluid flow analysis, electrostatic analysis and others.
The modules have the ability to interact with CAD software. Mechanical Event Simulation combines
large-scale motion and stress analysis and includes linear and nonlinear material models. The
combination of motion and stress analysis considering full inertial effects enables engineers to see motion
and its results, such as impact, buckling and permanent deformation. ALGOR's finite element modeling,
results evaluation and presentation interface, FEMPRO, provides a complete and easy-to-use finite
element analysis interface. FEMPRO supports a wide range of simulation capabilities including static
stress and mechanical event simulation with linear and nonlinear material models, linear dynamics,
steady-state and transient heat transfer, steady and unsteady fluid flow, electrostatics and full mult-
physics. FEMPRO includes a suite of modeling and meshing tools and a wide range of results
evaluation and presentation options.

2.1.3 ANSYS

ANSYS is structural analysis software. Its structural models have a full complement of nonlinear
elements, nonlinear and linear material laws, and inelastic material models. ANSYS simulates the largest
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and most intricate of structures. Its nonlinear contact functionality allows for the analysis of complicated
assemblies. ANSYS offers users an intuitive, tree-structured GUI for easy definition of even the most
intricate material models and a choice of iterative and direct solvers for optimal solutions. ANSYS
mechanical models include a full complement of nonlinear and linear elements, material laws ranging
from metal to rubber, and a comprehensive set of solvers. The mechanical models can handle complex
assemblies—for example, those involving nonlinear contact—and can be used for determining stresses,
temperatures, displacements and contact pressure distributions on component and assembly designs.

2.1.4 BlastX

BLASTX is a code developed by the Army Corps of Engineers Energy and Research Development
Center that calculates blast overpressure. It accurately computes both the positive and negative phases
of the shock wave. BLASTX (version 3.0) code calculates the propagation of blast shock waves and
detonation product gases in multi-room structures. The code provides predictions of the pressure-time
and temperature-time histories in these structures. The 3.0 version includes: (1) a variety of room shapes
that may be used throughout a structure, (2) an interactive menu-driven input module, (3) an enhanced
version of the burning, venting, and wall- failure models from the Naval Surface Warfare Center
INBLAST code, (4) failure models using the total shock and quasi-static gas pressure on a wall, (5)
heat conduction to walls, (6) a more accurate model of shock propagation through openings, and (7)
modeling of blast-effects within and outside of explosive storage magazines. The code uses dynamic
memory allocation so that structures ranging from a single room to many rooms may be treated.

2.1.5 COSMOS

COSMOSM™ is one of a series of COSMOS modules that offer a wide range of material properties

e Modeling, meshing and visualization of parts as well as assemblies,

o Comprehensive analysis capabilities, stress, frequency, displacement, buckling, heat
transfer, Nonlinear, dynamic response and fatigue capabilities; and,

e Desi N

COSMOSM features an extensive library of 1D, 2D and 3D elements and supports isotropic,
orthotropic, anisotropic, multi-layer composite, and temperature-dependent material properties.

Capabilities include linear gap/contacts, stress stiffening, sub-structuring, multi-point constraints,
constraint equations and more. COSMOSM can solve the computation of heat transfer due to
conduction, including with convection and radiation boundary conditions, for materials with isotropic,
orthotropic, composite, and temperature-dependent properties. The code can also perform nonlinear
analyses. ’ ’ '
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2.1.6 GTStrudl

GT STRUDL is a Structural Design & Analysis software program for Architectural - Engineering -
Construction (AEC), CAE/CAD, utility, offshore, industrial and civil works organizations. GT
STRUDL is a fully integrated general-purpose structural information processing system capable of
supplying an engineer with accurate and complete technical data for design decision-making.

GT STRUDL integrates graphical modeling and result display; frame and finite static, dynamic, and
nonlinear analysis; finite element analysis; structural frame design; graphical result display; and structural
database management, into a menu driven information processing system.

2.1.7 RISA-3D

RISA-3D for Windows is a general purpose three-dimensional analysis and design program developed
to make the definition, solution and modification of 3D problem data faster and more manageable.
Complete hot rolled steel, cold formed steel, and wood design is included. Analysis, up to and including
calculation of maximum deflections and stresses, may be done on structures constructed of any material
or combination of materials.

RISA-3D is based on the widely accepted Linear Elastic Stiffness method for model solution. The
stiffness of each element of the structure is calculated independently. These stiffnesses are then
combined to produce the models overall (global) stiffness matrix. This global matrix is then solved
(versus the applied loads to calculate joint deflections.) These joint deflections are then used to calculate
the individual element stresses. The dynamic analysis is performed using a subspace iteration procedure.

2.1.8 SAP2000

SAP2000 is a tool to provide three dimensional static and dynamic finite element analysis and design of

structures. The intuitive interface allows creation of structural models rapidly and intuitively without long
learning curve delays. Complex models can be generated and meshed with powerful templates built into
the interface.

The advanced analytical techniques allow for step-by-step large deformation analysis, multiple p-delta,
eigen and ritz analyses, cable analysis, tension or compression only analysis, buckling analysis, blast

. analysis, fast nonlinear analysis for dampers, base isolators and support plasticity, energy methods for
drift control and segmental construction analysis.
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2.1.9 SASSI

SASSI (a System for Analysis of Soil-Structure Interaction) was originally developed by a group of
graduate students at the University of California, Berkeley. SASSI2000 is a package of interrelated
computer programs that can be used to solve a wide range of dynamic soil-structure interaction
problems in two or three dimensions. SASSI has been used by many engineering firms and other
institutions for dynamic soil-structure interaction analysis. It is currently an industry standard for solving
soil-structure interaction problems.

The seismic design of all standard nuclear power plants in the United States (ABWR, SBWR, AP600,
and System 80+) and many of the older plants is based on the SASSI solution for generation of seismic
responses. SASSI is increasingly used in other industries including transportation, petrochemical, and

2.1.10 SHAKE

SHAKE is software for equivalent linear seismic response analysis of horizontally layered soil deposits.
It is developed and supported by the University of California. The SHAKE program has been a widely
used program for computing the seismic response of horizontally layered soil deposits. The program
computes the response of a semi-infinite horizontally layered soil deposit overlying a uniform half-space
subjected to vertically propagating shear waves. The analysis is done in the frequency domain, and,
therefore, for any set of properties, it is a lincar analysis. An iterative procedure is used to account for
the nonlinear behavior of the soils. The object motion (i.e., the motion that is considered to be known) -
can be specified at the top of any sub layer within the soil profile or at the comresponding outcrop.

Manuals source code and information can be found through the National Information Service for
Earthquake Engineering, University of Califomia, Berkeley.

2.1.11 STAAD Pro 2003

STAAD Pro 2003 is a structural engineering software product for 3D model generation, analysis and
multi- material design. It has an intuitive, user-friendty GUI, visualization tools, powerful analysis and
design facilities and seamless integiration to several other modeling and design software products. The
software also is fully compatible with Windows 2000 and Windows ME, and is optimized for the new
Windows XP. The code can be used for static or dynamic analysis of bridges, containment structures,
embedded structures (tunnels and culverts), pipe racks, steel, concrete, aluminum or timber buildings,
transmission towers, stadiums or any other simple or complex structure.
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2.2 Mechanical System Analysis

Software identified in this area of applicability includes ALGOR, ANSYS, AutoPIPE, COSMOS,
FLUENT, and PIPE-FLO. Refer to Tables B-2, B-3, B-5, and B-12 through B-14 for more
information.

2.2.1 ANSYS

ANSYS was described earlier in section 2.1.3 and will not be repeated.
2.22 ALGOR

ALGOR is described above in Section 2.1.2 and in Table B-2.
2.2.3 AutoPIPE

AutoPIPE is a computer aided engineering program for stress analysis of piping systems. AutoPIPE
enables engineers to explore different altematives for piping design and perform code compliance
checks in a time and cost efficient manner. AutoPIPE contains a comprehensive and extensible library
of material properties and piping components including pipes, reducers, tees, valves, flanges, flexible
connectors and other items. It performs single and multiple spring hanger design for one or more
operating conditions. The code performs linear or nonlinear static analysis of piping systems and their
supports. The software’s proven nonlinear algorithm solves complex problems containing gaps, friction,
buried pipe, limit stops, and other piping configurations. Loading includes gravity, buoyancy, support
displacements, point and distributed loads, thermal expansion, pressure thrust, equivalent static
earthquake, wave, and wind loadings.

2.24 COSMOS

COSMOSM™™ js described above in Section 2.1.5 and in Table B-5.

2.2.5 FLUENT

FLUENT is a computational fluid dynamics (CFD) code used to resolve a wide range of problems. It
has unique capabilities as an unstructured, finite volume based solver. It is frequently coupled with pre-
processing and post-processing software offered by the software developer. Some of its features
include: Complete mesh flexibility; All speed regimes (low subsonic, transonic, supersonic, and
hypersonic flows); Parallel processing; Solution-based mesh adaption; Steady-state and transient flows;
Inviscid, laminar, and turbulent flows; Newtonian or non-Newtonian flows; Full range of turbulence
models from simple k-epsilon models to large eddy simulation; Heat transfer including forced, natural,
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and mixed convection, conjugate heat transfer, as well as several radiation models; Chemical species
transport and reaction, including homogeneous and heterogencous combustion models and surface
reaction models; Free surface, Eulerian and mixture multiphase models; Lagrangian trajectory
calculation for dispersed phase modeling (particles/droplets/bubbles); Phase change model for
melting/solidification applications; Cavitation model; Materials property database; Integrated problem
set-up and post-processing; and Extensive customization via user-defined functions.

2.2.6 PIPE-FLO

PIPE-FLO is a piping system analysis tool. It can provide a picture of the entire piping system by
integrating the following tasks into a single program: 1) A flow diagram interface showing how the
system components and pipelines are connected, 2) A powerful calculation engine showing how the
system operates, 3) Communication tools to share the design with others, 4) Links to supporting
documents in electronic format.

PIPE-FLO draws a piping system schematic or FLO-Sheet showing all the pumps, components, tanks,
control valves and interconnecting pipelines. It sizes the individual pipelines using electronic pipe, valve,
and fluid data tables. It selects pumps and control valves from manufacturer's Electronic Catalogs, to
optimize pump and system operation. PIPE-FLO calculates how the system operates including
pressures and flow rates, net positive suction head, and annual operating costs. It creates FLO-Links
to provide immediate access to supporting documents needed to design, build and operate the piping
system. The user can share the piping system information with others by way of the PIPE-FLO Viewer.

23  HVAC System Analysis

Software identified in this area of applicability includes only FLUENT. See Section 2.2.5 above and
Table B-13 for more information.

24  Electrical Systems Analysis

Software identified in this area of applicability includes ETAP and SKM Power Systems. Refer to
Tables B-15 and B-16 for more information.

24.1 ETAP

ETAP PowerStation is a fully integrated electrical power system analysis tool. Over 50,000 engineers
use PowerStation worldwide in the design, analysis, maintenance, and operation of electrical power
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systems. ETAP PowerStation offers a wide selection of modules including: panel systems, short-circuit,
load flow, motor acceleration, transient stability, generator start-up, harmonic analysis, etc.

2.4.2 SKM Power Tools

SKM Power Tools for Windows, PTW, is an integrated set of programs written for engineers who
design and analyze commercial, light and heavy industrial, institutional, utility, and petro-chemical sites
and facilities. A simple graphical interface and a powerful object oriented database are provided. PTW
allows multiple single-line diagrams that can contain overlapping system components. PTW allows
user-defined symbols and annotation on the one-line diagram. The PTW coordination module,
CAPTOR, is completely integrated with the one-line diagram interface and other study modules.
Calculators for transformer impedance, cable parameters, motor parameters, etc., are provided.
Coordination drawings can be dynamically generated by simply selecting a group of components on the
one-line. Calculated fault currents are automatically displayed on the Coordination drawings. CAPTOR
has a large user-expandable library, high quality output and flexibility. PTW displays combinations of
input data or output results on the one-line diagrams and coordination drawings. PTW allows user-
defined spreadsheet reports, which are useful for custom motor lists, cable schedules, etc.

2.5 Fire Protection

Software identified in this area of applicability includes HASS. Refer to Table B-17 for more
information.

2.5.1 HASS

HASS (Hydraulic Analyzer of Sprinkler Systems) was introduced in 1976 and has been upgraded
annually. The code operates with all versions of Windows in English or metric units as well as metric
units with Spanish text. Data entry features include a grid estimator, tree generator, system builder and
utilities to develop equivalents for K- factors, branch lines, grids and fitting lengths. Other utilities
calculate earthquake bracing, report flow results, analyze water hammer, and more. HASS calculates
complex systems in seconds using either the Hazen- Williams or the Darcy- Weisbach formulas, with or
without velocity pressure. HASS performs hydraulic analysis in accordance with NFPA 13, calculating
any connection of nodes and pipes.

2.6 Instrumentation and Control Applications

No one software package was identified for I &C applications with more than one contractor. In most
cases, the responses indicated that no commercial grade software is used for this purpose.
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2.7 Other

Software identified in this area of applicability includes MicroShield and SCALE. Refer to Table B-18
and Table B-19 for more information.

2.7.1 MicroShield

MicroShield is a comprehensive photon/gamma ray shielding and dose assessment program being used
by more than 500 organizations. It is widely used for designing shields, estimating source strength from
radiation measurements, minimizing exposure to people, and teaching shielding principles. Its use
requires a basic knowledge of radiation and shielding principles. It was originally developed by Grove
Engineering, which was acquired by Framatome ANP.

2.7.2 SCALE

SCALE is the Standardized Computer Analyses for Licensing Evaluation (SCALE) package of codes
developed at Oak Ridge National Laboratory for the NRC. It is maintained and enhanced under the
sponsorship of the NRC and DOE. Its goal is to provide an easy to use system for criticality, shielding,
and thermal analysis of nuclear facility and package designs. It is distributed by RSICC. Sub-package
modules are codes such as KENO, BONAMI, ORIGEN, MORSE, XSDRNPM, etc. Monte Carlo
1-D, 3-D, neutron multiplication; problem dependent cross sections; point depletion decay; 1-D
shielding; Monte Carlo dose evaluation; 3-D point kernel gamma-ray shielding; and R-Z steady state
and transient heat transfer are all modeled.
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3.0 Contrast to Safety Analysis Toolbox Software Codes

This section compares the six designated safety analysis codes with the multiple-use safety-related
design software, as well as general use analytical software. It then contrasts typical practice for using
the design software with the use of safety analysis software.

3.1 Design Software

The design software listed in Table 2.2 is widely used outside of the DOE Complex, has been in use for
many years, and in most cases, can be considered to have widespread acceptance and user’s groups
that are extensive. In general, the multi-use design code individual user communities are considerably
larger than those for the designated safety analysis toolbox codes. Additionally, use of the safety-
related design software tends to be industry-independent, typically spanning many sectors of engineering
design. Finally, the design software is typically proprietary. Thus, commercial interests (competitive
acceptance) create a dynamic for the software developer to identify and correct deficiencies or errors in
a timely manner.

In contrast, the safety analysis toolbox software codes have relatively smaller user groups, and with the
exception of EPIcode, are not proprietary. Thus, the competitive commercial incentive to maintain a
comprehensive error identification and correction process does not exist. To address this shortcoming
the DOE established the toolbox software strategy as part of the Implementation Plan response to the
DNFSB Recommendation. These safety analysis codes are thus supplemented with DOE published
user guidance documents that establish the applicable usage, appropriate range of use and cautionary
instructions to minimize the potential for inappropriate software applications.

Design software is usually used to establish the structural or system details necessary to fulfill a SSC’s
design functions. As such, there are established design methodologies, design requirements (i.e.,
building codes and standards) safety factors and construction techniques associated with the software
use. These established protocols reduce the potential for software errors resulting in unacceptable SSC
performance. In addition, typical industry practice is to submit the design of critical SSCs to alternate
verification (e.g., independent calculation or physical testing). This further reduces the potential for
unacceptable SSC performance based on one specific computer analysis alone.

When used in a safety analysis context, the design software is commonly used to evaluate the actual
safety margins that exist for an SSC. These safety margins are then used to judge if the selected safety
class (SC) and safety significant (SS) controls are adequately robust. Thus, the design software usually
does not have a direct affect on the stated DSA accident consequences. In this context, there is
typically a high degree of independent technical confirmation that assures a robust analytical process.

The designated toolbox software codes are usually used to either estimate postulated accident
conditions (e.g., CFAST) or the consequences (e.g., MACCS2). As such, predictions from safety
analysis software are used directly in deriving the SC and SS controls. In addition, the safety analysis
software predictions often are not subject to as robust an independent technical confirmation by
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alternate calculation as are design software applications. Rather, the software predictions are taken as
valid if the software inputs and outputs are confirmed.

Since design software is typically proprietary, has widespread use, and does not have as direct a
bearing on SSC determination and DSA conclusions, the software quality assurance implementation
process need not be as rigorous as proposed for the safety analysis toolbox software. As such, the
critical SQA functions that DOE must ensure independent of the software developer are (1) an error

identification and tracking system, (2) adequate user training, and (3) incorporation of lessons leamed.
A strategy to discuss how these SQA functions will be accomplished will be presented in Section 4.

3.2  Analytical Software

Another group of software reported in the survey, cannot be categorized as strictly design software or
safety analysis software. It is more appropriately thought of as analytical software. Analytical
software does not focus on any specific application, and is widely used outside of the DOE Complex
throughout science, engineering, and business sectors, It is usually general-purpose, proprietary
software used to solve a wide array of problems in design as well as other engineering areas. This
software, of which MATLAB, MATHEMATICA, MATHCAD, and EXCEL are examples from the
design software survey, is used directly without modification, and is commercial off-the-shelf in nature.
Analytical software has been in use for many years and has even greater acceptance and a more
extensive user base than safety-related design software. As with the design software, these
characteristics are very different from the designated safety analysis toolbox software.

Because of their flexibility, analytical software codes carmot be readily demonstrated as adequate, using
a back-fit SQA process, based on the outcome of a gap analysis. In addition, such a process is usually
ndwmmnwdsincecommmialhltcowenﬂmﬂlataSQAmmxstexist In addition, all DOE
sites have a QA program that controls the preparation of calculations. This site-specific QA program
must include a requirement for independent review of all design products (10CFR830.122(f)). Thus, a
centralized approach to SQA for analytical software is neither practical nor desirable. RathertheSQA

forsuchsoﬁwatemﬂbeassmeddnwghcxmmc-spemﬁcQApmgmms

While aformalizedSQAeﬁ'onrehtedtoandyﬁcalsoﬁwateisnotwmnted,itwmﬂdbedmhableto
facilitate the sharing of information between software users and facilitate the publication of lessons
leamed. To accomplish this objective, provisions on the SQA web-based information system will be
made for the exchange of this information. This is discussed in Section 4.
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4.0 SQA Strategy
This section describes the proposed DOE strategies to address SQA for design and analytical software.

4.1  Design Software

As discussed in Section 3, the infrastructure supporting the design code SQA is very different from that
supporting the existing toolbox software. Thus, upgrades to the DOE SQA program as defined in the
IP must be adapted to reflect these realities. In essence, the current competitive dynamic existing
among design software developers, and the proprietary nature of the multiple-use software will be used
to focus the proposed DOE SQA strategy. Primarily, the DOE SQA program will assume that the
developer of the design software has an adequate process to verify, test and control the software prior
to its release. However, other aspects of a robust and mature SQA process must be present. DOE
efforts will then focus to promote these areas through the following:

» Reporting and tracking of errors and deficiencies
+ Incorporation of lessons learned, and
+ Adequate user training.

The reporting and tracking of errors and deficiencies will be accomplished through the DOE web-based
information system. DOE design software users will be encouraged to report known errors through the
web-based information system and encouraged to share lessons leamed. Such an effort will contribute
to, but not replace, adequate user training.

This centralized approach is expected to streamline the SQA implementation effort related to design
software and reduce the likelihood of unrecognized errors affecting multiple projects. It is considered
appropriate because the software is:

*  Widely used, thus the potential for unreported errors is low
* Nearly all proprietary, thus the DOE influence to modify the existing SQA is limited
= Subject to alternate reviews in the DSA development process.

This approach necessitates that each DOE software user:

+  Identify and justify the version of design software in use

« Be adequately trained

+  Understand limitations of the software

* Use inputs and assumptions that are consistent with the intent of the software, and the
specific application.
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42  General Use/Commercial off the Shelf Software

Analytical software such as MATLAB, MATHEMATICA, MATHCAD, and EXCEL were identified
in the survey (See table 2.1 and the category titled: Other software not recommended as design). As
noted earlier, these codes are general-purpose, proprietary software used to solve a wide array of
problems in design as well as other engineering areas. Many of these software packages are used
directly without modification, and are commercial off-the-shelf in nature. The codes are often used in
simple ways to sum data in rows and columns as well as perform simple mathematical operations. They
are also used for much more complex analysis inchuding solving sets of differential equations, and .
programming complex conditional logic.

All of these codes are widely used. A huge mumber of users apply the codes to problems across many
disciplines on a daily basis. Within the DOE Complex, these general use tools are fundamental tools for
engmeexsandsolveallsonsofdeslgnpmblans. thtymeforﬂiesetypwofcodesptesemsa
special set of challenges.

Simple models or mathematical manipulations are documented easily and may be checked by hand
calculations or with a calculator. thtyasanmwemmmpkmsesmbeachxevedbymspechon.

MomcmmlcxmodekpteseNnmofachaﬂcngemﬂmbewmemvaknthmgdmgwdm
independent piece of software thereby invoking all the rules, requirements and necessary actions that
would be called for by generation of one of the proprietary codes listed in Table 2.1.

thtyassmmwemooMoﬂedfmdwsegmﬂmccodwdnmxghﬂnkmlmMaW&c&Wmﬁwm
quality assurance program. Typically, each use of one of these codes is validated on an individual basis.
Inputs to the code, the models employed, and the output are documented according to rules and
guidelines specific to the site/lab/facility requirements when the results are to be applied. The level of
detail and documentation applied is graded based on the level of complexity.
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5.0 Lessons Learned and Recommendations

5.1 Lessons Learned

A survey has been completed for determining widely used, safety-related design software applied in the
DOE Complex to support the analysis and design of defense nuclear facilities including structures,
systems and components, as well electrical and control systems. From the responses to this survey, the
following lessons leamed are noted:

Over seventy computer codes are used to support safety-related design functions.

Nineteen of these codes are used by least two or more contractor organizations.

Seventeen from this group of design software are used at two or more DOE sites.

Most of the software is used for either civil/structural/geotechnical system analysis and design,

or mechanical system analysis and design.

o There is no common software tool applicable to HVAC system design that is used at more than
one site. The same is true for the instrumentation and control area.

e Nearly all of the nineteen computer codes are commercial grade, proprietary software offered
by United States-based software developers. One exception is BlastX, a computer code for
calculating blast overpressure, and developed and maintained by the U.S. Army Engineering
Research and Development Center. Another is SCALE, a reactor physics code suite
distributed by the Radiation Safety Information Computational Center RSICC.

e Most of the software is updated on a frequent basis, on the order of one to two years.

e Nearly all of the codes in the multiple-use group have extensive, worldwide user communities.

In a limited review of these code developers, most have a user-fiiendly Internet website. Many

of these sites provide newsletters, list online or remote training opportunities, and provide

developer/user and user message boards. However, less satisfactory were several codes’ sites
that appeared to offer little more than registration and callback opportunities.

The review of survey results and subsequent evaluation of the multiple-use design software was limited.
However, it did reveal the level of formal compliance claimed to SQA standards. Nine of the nineteen
computer codes have Quality Assurance Plans and processes that appear compliant with one or more

of the following: 10 CFR 50 Appendix B, ISO 9001:2000 or ISO 9000-3. Only two, AutoPIPE and

ETAP, claimed compliance with applicable parts of ASME NQA-1.

Finally, it must be emphasized that no one computer code should be excluded from use at a specific site
because it is not used elsewhere. If certain software is the best tool for a design or safety analysis
purpose, and the user clearly understands the nature of the problem being modeled and the limitations of
the code being applied, then that software should not be disallowed and other software, possibly inferior
for the same function, applied. Each safety analyst and design engineer is responsible for understanding
the pedigree of the software they apply to each and every task, obtaining the appropriate training, and
obtaining sufficient peer review of their analyses.
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52 Recommendations

Recommendations based on the outcome of the safety-related design software survey and interpretation
of the lessons leamed include the following:

1.

Toolbox Recommendation: Safety-related design software is different from safety-related
analysis software in its development, maintenance and application in the DOE Complex. Most
of the software identified in the survey have worldwide user groups spanning many industries,
have well-organized and comprehensive websites, and are commercially driven to minimize
software deficiencies and provide comrective actions when identified. Based on this
understanding, no design software is recommended for inclusion in the DOE Safety Software
Toolbox.

Design Software Links an DOE Web-based [anformation Systenx A DOE web-based
information system, or tool, is recommended with design software options for communicating
information on configuration control, developer-user interface, and other SQA processes. The
web-based tool will promote consistency in identifying the appropriate software version for
DOE applications, and thus will be a primary mechanism for configuration control by effectively
managing: .

design software developer information

training opportunities

software notices

software error and defect reports, and

software “bug’ fixes and version upgrades. _

The website link for safety-related design software could be defined by survey category, ie., or
maintained on a broader basis. A separate link would be available for the same purpose for
general-use analytical software. While the multiple-use software identified earlier would be
expected to be the basis for most of the information “traffic,” most design software use could, in
principle, be monitored.

urvey Updates: While the survey reported herein is a good basis for decision-making on
safety-relameddmgnsoﬁwmatdnstnne a survey of this nature should be updated regularly.

. The decisions to re-survey will be made on an as-needed basis, as determined by the Office of

Quality Assurance Programs. Trends identified over the course of successive surveys would be
invaluable in identifying problem areas or aspects of SQA protocol among developers, users,
and DOE that may need attention. A survey could also evaluate the effectiveness of the DOE
Web-based information system and the various degign software links.

4. SQA Standard Compliance: Whﬂedxemlﬂﬁplesoﬁwmdevelopasappwtomoognizcdxe

value of compliance with one or more of the SQA standards, there does not appear to be a set
of minimum expectations that are clearly defined for each of the use categories. It is suggested
that minimum requirements be developed by category and posted on the appropriate link in the
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DOE Web-based information system. In practice, the various categories could have the same
set of standards, e.g. NQA-1, or ISO 9000, but some may also choose additional industry-
specific standards.

5. Re-examination of criticality and shielding software: DOE has responded to criticality
software issues described in Recommendation 97-02 previously as part of its infrastructure

improvements. Therefore, re-examination of ongoing SQA programs for criticality and shielding
software is not recommended.
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6.0 Conclusion

A safety design code survey was completed per IP Commitment 4.2.1.5. The survey scope was within
the DOE complex for facilities under major management of NA, EM, NE, and SC, and was limited to
safety related design software. The survey found that most of the software being used is proprietary.
The survey categorized software into seven major groups dependent on technical discipline or area.
The survey duration was over the period from October 2003 to February 2004 and represents a
snapshot of code use.

The survey results identify approximately seventy codes in the safety design arena. A significant number
of the codes are site-specific codes (See Table 2.1 and Table A-1 in Appendix A). Multiple
sites/organizations use nineteen codes that are identified in Table 2.2. These are summarized in Table
6.1 below.

Table 6.1 Summary Table of Multiple-Use Design Codes

Number
Number of
of Sites  |Organizations
Code Name Using Code | Using Code

1. ABAQUS 5 5
2. ALGOR 3 3
3. ANSYS 4 7
4. Autopipe 3 4
5. BlastX 2 2
6. COSMOS 2 2
7. ETAP 2 2
8. FLUENT 2 2
8. GTSTRDL 3 3
10. HASS 7 8
11. MicroShield 4 5
12. Pipe-Flo 1 2
13. RISA3D 2 2
14. SAP 2000 2 3
15. SASSI 3 4
16. SCALE 3 3
17. SHAKE 3 3
18. SKM Power Tools 2 2
19. STAAD Pro 2003 2 2

These codes are used in industries outside of the Department of Energy with most being widely
distributed, used for multiple applications, and in many industries.
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In contrast to the safety analysis toolbox codes, these codes generally:

Are proprietary or controlled distribution codes

Have general industry acceptance

Have long standing use with successful histories

Have extensive user groups

Are commercially competitive (helps drive QA)

Have critical use applications based on alternative methods (The results are not usually
stand alone, but are supported in the context of the application by other means to assure
quality.)

Based on the differences between the safety analysis toolbox codes and the design codes, it is
concluded that a new software quality assurance strategy is needed for design codes.

For the design code software quality assurance strategy, no design codes are selected for the toolbox.
The software quality assurance strategy for the design codes is dependent primarily on the fact that the
design codes have been widely used, and have historically demonstrated acceptable quality. It is the
user’s responsibility to select the software version in a particular design application and justify its use.
To centralize and streamline the software quality assurance process, several steps will be taken for the
muktiple use design codes. The DOE users will be invited interactively to supply user interface and other
DOE application specific information on a web-based information system. Information on DOE specific
applications will be shared in this way. Software developer-supplied information (inchuding user group
location and information, bug reporting, and training resources) can be provided to this web-based
information system. Useful information exchange (on errors, defects, notices, upgrades) can be
maintained and revised as needed on such a proposed system.

It is concluded that existing software quality assurance far the sdfety related design codes is adequate.
Users are responsible for assuring that use of the codes falls within the appropriate overall quality
assurance plan.

A number of codes used in design are general-use/commercial off the shelf software. The survey has
identified some of these codes such as Mathematica, MathCAD, and Excel. These codes have broad
use worldwide. Use of these codes is to be controlled though existing site/lab software quality
assurance programs.

This survey is a snapshot in the October 2003 to February 2004 time frame of safety related design
code usage in the DOE Complex. - Although the survey was not responded to by all potential sites and
organizations, the response was believed sufficiently large to form a basis for identification of trends and
characteristics. As new codes are identified through the web-based information system, they may be
reviewed to determine if the current set should be modified.
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It is the users’ responsibility to assure appropriate software quality assurance is employed and
implemented for each specific design code in a specific application. Users are responsible for assuring

that use of a specific code falls within the appropriate overall quality assurance plan at their DOE site or
laboratory.
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7.0 Acronyms and Definitions

ACRONYMS:
ABWR  Advanced Boiling Water Reactor
AEC Architectural Engineering Construction
ANL Argonne National Laboratory
ANS American Nuclear Society

ANSI American National Standards Institute

AP600 Advanced Pressurized Reactor 600 Mega-Watts
ASME American Society of Mechanical Engineers
CAD Computer Aided Design

CAE Computer Aided Engineering

CFD Computational Fluid Dynamics

CFR Code of Federal Regulations

COTS Commercial Off-The-Shelf

CS1 Computers and Structures Inc.

DNFSB  Defense Nuclear Facilities Safety Board

DOE Department of Energy

DSA Documented Safety Analysis

EH DOE Office of Environment, Safety and Health
EM DOE Office of Environmental Management
GUI Graphical User Interface

HVAC Heating, Ventilation, and Air Conditioning

IEEE Institute of Electrical and Electronics Engineers
INEEL Idaho National Engineering and Environmental Laboratory
P Implementation Plan

ISO International Organization for Standardization

IV&V Integrated Verification & Validation
LANL Los Alamos National Laboratory

LLNL Lawrence Livermore National Laboratory

NE DOE Office of Nuclear Energy Science and Technology
NA National Nuclear Security Administration

NFPA National Fire Protection Association

NNSA National Nuclear Security Administration
NQA National Quality Assurance (standards)

OTI Operations Technology Inc.

PLC Programmable Logic Controller

QA Quality Assurance

QAP Quality Assurance Program (alternatively, Plan)

RSICC Radiation Safety Information Computational Center
SASG Safety Analysis Software Group
SBWR Simplified Boiling Water Reactor

SC Safety Class

SC DOE Office of Science

SNL Sandia National Laboratories
SQA Software Quality Assurance
SSC System Structure or Component
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SRS Savannah River Site
SRS Software Requirements Specification
SS Safety Significant

SVVP Software Verification & Validation Plan
SVVR Software Verification & Validation Report
V&V Verification and Validation

WIPP Waste Isolation Pilot Project

YMP Yucca Mountain Project
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DEFINITIONS:

The following definitions are taken from the Implementation Plan. References in brackets following
definitions indicate the original source, when not the Implementation Plan.

Central Registry — An organization designated to be responsible for the storage, control, and long-
term maintenance of the Department’s safety analysis “toolbox codes.” The central
registry may also perform this function for other codes if the Department determines that
this is appropriate.

Computer Code — A set of instructions that can be interpreted and acted upon by a programmable
digital computer (also referred to as a module or a computer program).

Design Requirements — Description of the methodology, assumptions, functional requirements, and
technical requirements for a software system.

Gap Analysis — Evaluation of the Software Quality Assurance attributes of specific computer
software against identified criteria.

Independent Verification and Validation (IV&V) — Verification and validation performed by an
organization that is technically, managerially, and financially independent of the
development organization.

Safety Analysis and Design Software — Computer software that is not part of a structure, system,
or component (SSC) but is used in the safety classification, design, and analysis of
nuclear facilities to ensure proper accident analysis of nuclear facilities; proper analysis
and design of safety SSCs; and proper identification, maintenance, and operation of
safety SSCs.

Safety Analysis Software Group (SASG) — A group of technical experts formed by the Deputy
Secretary in October 2000 in response to Technical Report 25 issued by the Defense
Nuclear Facilities Safety Board (DNFSB). This group was responsible for determining
the safety analysis and instrument and control (1&C) software needs to be fixed or
replaced, establishing plans and cost estimates for remedial work, providing
recommendations for permanent storage of the software and coordinating with the
Nuclear Regulatory Commission on code assessment as appropriate.

Safety-Class Structures, Systems, and Components (SC SSCs) — SSCs, including portions of
process systems, whose preventive and mitigative function is necessary to limit
radioactive hazardous material exposure to the public, as determined from the safety
analyses. {10 CFR 830]

Safety-Significant Structures, Systems, and Components (SS SSCs) — SSCs which are not
designated as safety-class SSCs, but whose preventive or mitigative function is a major
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contributor to defense in depth and/or worker safety as determined from safety
analyses. [10 CFR 830] As a general rule of thumb, SS SSC designations based on
worker safety are limited to those systems, structures, or components whose failure is
estimated to result in prompt worker fatalities, serious injuries, or significant radiological
or chemical exposure to workers. The term serious injuries, as used in this definition,
refers to medical treatment for immediately life-threatening or permanently disabling
injuries (e.g., loss of eye, loss of limb). The general rule of thumb cited above is neither
an evaluation guideline nor a quantitative criterion. It represents a lower threshold of
concem for which an SS SSC designation may be warranted. Estimates of worker
consequences for the purpose of SS SSC designation are not intended to require
detailed analytical modeling. Consideration should be based on engineering judgment of
possible effects and the potential added value of SS SSC designation. [DOE G 420.1-
1]

. Safety Software — Includes both safety system software and safety analysis and design software.

Safety Structures, Systems, and Components (SSCs) — The set of safety-class SSCs and safety-
significant SSCs for a given facility. [10 CFR 830]

Safety System Software — Computer software and firmware that performs a safety system function
as part of a structure, system, or component (SSC) that has been functionally classified
as Safety Class (SC) or Safety Significant (SS). This also includes computer software
such as human-machine interface software, network interface software, programmable
logic controller (PLC) programming language software, and safety management
databases that are not part of .an SSC but whose operation or malfunction can directly
affect SS and SC SSC function.

Software — Computer programs, operating systems, procedures, and possibly associated
documentation and data pertaining to the operation of a computer system. [IEEE Std.
610.12-1990] '

Software Design Verification —The process of determining if the product of the software design
activity fulfills the software design requirements. [NQA-1]

Source Code — A computer code in its originally coded form, typically in text file format. For
programs written in a compilable programming language, the uncompiled program.

Toolbox Codes — A small number of standard computer models (codes) supporting DOE safety
analysis, having widespread use, and of appropriate qualification that are maintained,
managed, and distributed by a central source. Toolbox codes meet minimum quality
assurance criteria. They may be applied to support 10 CFR 830 DSAs provided the
application domain and input parameters are valid. In addition to public domain
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software, commercial or proprietary software may also be considered. In addition to
safety analysis software, design codes may also be included if there is a benefit to
maintain centralized control of the codes [modified from DOE N 411.1].

Validation — Assurance that a model as embodied in a computer code is a correct representation of
the process or system for which it is intended. This is usually accomplished by
comparing code results to either physical data or a validated code designed to perform
the same type of analysis. [IEEE-610.12]: The process of evaluating a system or
component during or at the end of the development process to determine whether it
satisfies specified requirements. Contrast with: verification.

Verification — Assurance that a computer code correctly performs the operations specified in a
numerical model or the options specified in the user input. This is usually accomplished
by comparing code results to a hand calculation or an analytical solution or
approximation. [IEEE-610.12]: (1) The process of evaluating a system or component
to determine whether the products of a given development phase satisfy the conditions
imposed at the start of that phase. Contrast with: validation. (2) Formal proof of
program correctness.
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APPENDIX A.—Site Organization Software Use by Design Category

Table A-1 provides the same survey information as Table 2.1, but reorders the table to show
site/organization by row and by category in the columns.
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Table A-1 Site/Contractor and Software Used by Design Category

lSite/

Catego

Civil/
Structural/
Geo-
technical

Mechanical
Systems

HVAC

Electrical

Fire Pro-
on

Instru-
mentation
and Control

|

Other
Design
Software

|Other

Not Recom-
mended As
Hl)esi‘n

ANL-W

ALGOR

ALGOR

Micro-
Shield

[Nonlinear

s pur

CS

SAP2000

Richland

ABAQUS

AutoPipe

MATLAB

ANSYS

Pipe-Flo

RISA3D

SAP2000
Plus

SAP
Nonlinear

SASSI

VAM3DF

WaterCAD

Duratek

ALGOR

ALGOR

Ansoft
Mawell 3 d

MCNP

ANSYS

FLUENT/G
AMBIT

PTW

JCOSMOS

Flex PDE

LS-DYNA
land LS-
POST
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Table A-1 Site/Contractor and Software Used by Design Category
Category
Other
Civil/ Software-
ite/ Structural/ Instru- Other Not Recom-
Geo- Mechanical Electrical |[Fire Pro- |mentation |Design mended As
rg technical {Systems HVAC Systems tection and Control |Software  {Design
Control Delmia
Valve Sizing|Envision
anford/ - Gas Version
echtel Aspen AGI32 Service D5R12 MATHCAD
National ANSYS BJAC 11.1 JFLUENT |Version 1.64{HASS 7.5 |Version 1.1 |(IGRIP) 11
Control
EA399/Setr Valve Sizing
CE980 B31.3/Multi oute - Liquid HSC
(BSIMQKE) jple ME’s & Version Service Chemistry jMathematic
,1984 versions 8.7.1.1 Version 1.1 |4.1 a
Control
ETAP Valve Sizing|
POWERST - Steam
Compress |Compress ATION Service Process
6.187/6.214 16.187/6.214 4.7.0 Version 1.1 _|Perf. SW 1.0{JMCNP 4C
CE928
(DATAN), FLOWEL, [Micro
1991 DAPSS 1.0 Version 3.0g|Shield 6
GTSTRUDL Process
Version 25 |FLUENT Perf. SW1.0
HTRI (IST
2.0) (PHE WinnUPRA
SASSI 2000 {2.0) Version 2.0
Jet
Impingemen|
SHAKE t Code WTP Engr.
2000 (NE155) Baseline
Pipe-Flo
compressibl
e Version
7.0
Pipe-Flo
Professional,
Version 7.0
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Category
er
Civil/ fiware-
ite/ Stractural/ : Instru- Other ot Recom-
Geo- Aechanical m ntation [Design mended As
technical _{Systems _ [HVAC ystems & Control [Software _[Design
ANSYSMe |
mﬂl ch. Version Micro-
Hil |70 AutoPIPE 1{GOTH-SNE Shield 6
SAP 2000
Micro-
JINEEL None one [None one *None [None Shield DANTSYS
IMCNP
SCALE V4.3{0RIGEN2
AC
AFT ALOHA
JLANL ABAQUS |Fathom 5.0 [HASS V53.2
ANSYS AutoPipe AutoDesk
V1.1 JPlus 6.3 AutoCad
COSMOS/
BlastX M 2.6 CAMEOfm
ICFAST/FA
ST 5.01
ETABS NL 3.1.7,2.01
PSADS DANTSYS
DESIRE
RISA3D 2000
EPlcode
6.01, MACC
S2,GENI 2,
MELCOR,
HOTSPOT
SAFE 2.05
Sap 2000 -
NL ERAD 3.2
SASSI FDS2
MAR
Summary03
LANL 2701
kconT)  [sHAKE9L V1.00.1
A-4
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Table A-1. Site/Contractor and Software Used by Design Category

ite/

Category

Civil/
Structural/
Geo-
technical

Mechanical
Systems

HVAC

Electrical
Systems

Fire Pro-
tection

Instru-
mentation
and Control

Other
Design
Software

Other
Software-
Not Recom-
Imended As

Design

MARPLOT
V3.3

MASS

h MATHCA
D

Iw«»mx
MCNP-4C

POSTMAX
2

SANET

SeaTREE

SQLIMS
V3.1

Transient
Combustibl
e EXCEL
Sprdsheet
V2.1

HLLNL

HOTSPOT
V2.05

iamisburg
losure

roject

None

None

None

None

None

None

None

Andover
Direct
Digital
Control
Software

Silent
Knight
Software
Suite

ABAQUS

ALGOR

None

SKM Power
Tools

HASS 7.5

None

ATTILA

HOTSPOT

ALGOR

ATHENA
3.1.1.2

SSAMS 1.0

DOORS-
DORT

IMCNPx, 5

ORNL
KCONT.)

GTSTRUD

CAESAR I
V4.0

Micro-
Shield

POSTMAX
2




Safety-Related Design Software Survey and Recommendations March 2004
Final Report
Table A-1. Site/Contractor and Software Used by Design Category
Category
r
Civil/
ite/ Structural/ Instru- her Recom-
Geo echanical Eumul Pro- tion |[Design  |mended As
technical ystems JHVAC . {Systems and Control |Software  |Design
REBUS-PC,
42,50, SCALE D8/ VA
PATRAN |5.5,5.6 V4.4A
STAAD ProfFEMLAB
2003 3.0 VENTURE
[FLUENT
HEATING
7.3
I[CEM-CFD
Hexa
RELAP 5
ALOHA,
CCS 2,
heio
HOTSPOT
ANSYS Trace 700 - [SKM Power 2.0, EPIcode}
antex V1.1 ANSYS 7.1 {V40 Tools S 03
T, BlastX V4.2 ERAD
STAAD Pro} KENOV &
2003 KENO -3D
MSC
MARC
2003,
Dytran
2002, MCNP
Nastran 4A,4B 4C.5
2003 AND X
MSC
Pro- ADAMS
Engineer 2003,
2001 {Mvision
STAAD MSC
Pro 2003 Patran 2003
NARAC
Pantex
kconT) SABRINA
SAFER
V202
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Table A-1. Site/Contractor and Software Used by Design Category

Categor
Other
Civil/ Software-
ite/ Structural/ Instru- Other Not Recom-
Geo- Mechanical Electrical |Fire Pro- |mentation |Design mended As
g technical |Systems |HVAC Systems  |tection and Control[Software _[Design
SOURCES-
4C
TWODAN
T
VISUAL
EDITOR
ocky Flats {None None None None FAST None RADIDOSE
{HASS
ABAQUS |COSMOS
Sandia 6.3 2.8 ADEPT MACCS 2
COSMOS ANITA
2.8 V2000 MCNP V5.0
CINDER
V90 {MELCOR
DKPOWR
Integrated
Tiger Series
V5.0
PARTISN
V29
SCALE
V44A
Autopipe
RS ABAQUS |Plus None PDMS HASS None VERSE-LC | ALOHA
GTSTRUDLJABAQUS ETAP KYPIPE CAMEQO
NIST Fire
Dynamic
Type I1, I, Simulator
SRS & IITA Tank and Smoke
KCONT.) SHAKE9! |Top Load, ° View HOTSPOT
MSC/THER
SASSI MAL Pipe 2000
Type I Tank
SRPP Top Load
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Table A-1. Site/Contractor and Software Used by Design Category

Catego

Civil/ ftware-
ite/ Structural/ Instru-  |Other Not Recom-
Geo- echanical Electrical Pro- |mentation |[Design mended As
technical [Systems HVAC |{Systems and Control [Software  |Design

ANSYS ANSYS

EBRAC
'WIPP None [None [None [None [None [None [None |DB, Exc.!
{CAP88-PC
V1.0

|CFAST

GEN-II-s
GXQ
MetData
 Application

RadClient/R]
adnet

IMACCS2
[Yucca Mtn, (Version 1.12

Footnotes to Table
! Multiple codes used to model the performance of the WIPP repository, not used for safety.
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APPENDIX B.— Information Summaries Related To Multiple-Use Safety Design Codes
Identified In The Survey

Introduction

Table 2.2 of the main text identifies the codes from the survey that are used at more than one site, or by
more than one organization (multiple-use codes). This Appendix presents brief one-page descriptions
of each code. Contact information is provided. A synopsis based on web information available is
provided conceming the quality assurance status of each code.
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Table B-1. ABAQUS
Area of Applicability Civil/Structural/Geotechnical Systems;
Code name and : ABAQUS
version(s) ‘
Function of code -1 ABAQUS provides solutions for lincar, non-linear, explicit and multi-body dynamics

problems to deliver a unified finite element analysis cnvironment. The ABAQUS suite
consists of threce core products - ABAQUS/Standard, ABAQUS/Explicit and
ABAQUS/CAE. Each of these packages offers additional optional modules that address
specialized capabilities some customers may need.

ABAQUS/Standaid® , provides ABAQUS solver technology to solve traditional implicit
finitc clecment analyscs, such as static, dynamics, thermal, all powered with the widest

{ range of contact and nonlincar material options. ABAQUS/Standard also has optional
add-on and interface products with address design sensitivity analysis, offshore
engineering, and integration with third party software, e.g., plastic injection molding
analysis.

ABAQUS/Explicit®, provides ABAQUS solver technology focused on transient
dynamics and quaststatic analyscs using an cxplicit approach appropriatc in many
applications such as drop test, crushing and many manufacturing processcs.
ABAQUS/CAE®, provides a complcte modeling and visualization environment for
ABAQUS solvers. With direct access to CAD models, advanced meshing and
visualization, and with an exclusive view towards ABAQUS solvers, ABAQUS/CAE is
thec modcling environment of choice for ABAQUS solvers.

Software ABABAQUS, Inc , 1080 Main Street, Pawtucket, Rhode Island 02860-4847
Developer/Owner; Tel: 401 727 4200; Fax: 401 727 4208
Contact Information | E-mail: infolcabaqus.cony hup://www.abaqus.com/contact.htnl

- Technical support: supportabaqus.com

SQA Standard(s) Quality assurance is statcd to meet the ISO 9001 standard. However, vendor indicates QA
Cited Plan allows providing software that conforms to the US Nuclcar Regulatory Commission's
quality assurance requircments and may thus be used for calculations associated with the
licensing of nuclear power facilities in the USA.

Tralmng/User- ABAQUS and its representatives offer regularly scheduled public seminars as well as
Developer training seminars at customer sites. An extensive range of seminars is available, ranging
Interaction from basic introductions to advanced seminars which cover specific analysis topics and

applications.

Three times a yecar ABAQUS Insights newsletter is published. Sincc 1988, each ycar in
late spring, ABAQUS Inc. hosts the annual worldwide ABAQUS Users' Conference.
ABAQUS employs over 350 pcople worldwide, with over 24 direct offices providing
technical support, sales, and scrvices and with a network of technically advanced
distributors in emerging markets.

Estimated Number Worldwide
of Users
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Table B-2. ALGOR,,

Area of Applicability Civil/Structural/Geotechnical Systems; Mechanical

COd? nameand 1 ALGOR,, (Suite of codes)
version(s)

Function of code ALGOR® provides a suite of code modules. Codc modules cover static stress analysis
and mechanical cvent simulation with lincar and nonlincar material models, lincar dynamic
analysis, stcady-state and transient heat transfer analysis, steady and unsteady fluid flow
analysis, electrostatic analysis and others.

MES combines large-scaic motion and stress analysis and includes lincar and nonlincar
material models. The combination of motion and stress analysis considering full incrtial
cffects cnables engincers to sec motion and its results, such as impact, buckling and
permanent deformation. This core package also includes FEMPRO, a complete finite
element modcling, results evaluation and presentation interface and a suite of modeling
capabilitics.

Heat transfer analysis capabilitics solve lincar and nonlinear thermal designs by
considering conduction, convection, heat flux, heat generation, radiation and thermal
contact in steady-state or transient analyses.

Software ALGOR, Inc.

. 150 Beta Dnive
Developer/Owner; | & eh PA 15238.2932

Contact Information | ysa Tel: 1.800.48 ALGOR (1.800.482.5467)

E-mall: http://www.algor.com/scrvice support/contact.asp or service(@algor.comor
info@algor.com

Technical support: http://www.algor.com/service_support/default.asp

SQA Standard(s) ALGOR has implemented a quality assurance (QA) program. ALGOR’s QA program
Cited has been designed to comply with 10CFR50, Appendix B and 10CFR21 of the Code of
Federal Regulations (CFR) governing the United States nuclear power industry. These
regulatory standards include 18 scparate criteria that encompass virtually the full range of
a company’s softwarc development and manufacturing processes, including, but not
limited to design procurement, documentation, outsourcing, production, measurement,
inspection, handling, storage and shipment. ALGOR’s QA program is also ISO 9001

compliant.

Trammg/User—, ALGOR and its rearesentatives offer regularly scheduled training via the classroom as

Developer well as at customer sites. Distancc learning is provided with www.cTechl.caming.cords

Interaction intcrnet-based distance learning. ALLGOR's training programs have qualificd for
Professional Developmert Hours (PDH) within those states that have Continuing
Professional Competency (CPC) requirements as a condition of license rencwal for
Professional Enginecrs.

Estimated Number Worldwide use.

of Users
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Table B-3. ANSYS
Area of Applicability Civil/Structural/Geotechnical Systems;
. Mechanical;

Code name and ANSYS

version(s) :

Function of code ANSYS is structural analysis software. Its structural models have a full complement of
nonlinear clements, nonlinear and lincar material laws, and inelastic material models.
ANSYS simulates the largest and most intricate of structures. Its nonlinear contact
functionality allows for the analysis of complicated assemblics. ANSYS offers users an
intuitive, trec-structured GUI for casy definition of even the most intricate material models
and a choice of iterative and direct solvers for optimal. ANSYS mechanical models
include a full complement of nonlinear and linear elements, material laws ranging from
metal to rubber, and a comprehensive set of solvers. The mechanical models can handle
very complex assemblics—for example, those involving nonlincar contact—and is used
for determining stresses, temperatures, displacements and contact pressure distributions
on component and assembly designs.

Software ANSYS, Inc.

Ow . Southpointe

.Devehp ‘,"”. , ner., | 275 Technology Drive

Contact Inf(_)rma_tmn Canonsburg, A 15317
ansysinfo@ansys.com
T 724.746.3304
F 724.514.9494
Toll Free USA and Canada: 1.866.ANSYS.AI(1.866.267.9724)

. Home Page: http://www.ansys.com/index.htm

SQA Standard(s) ANSYS, Inc. is claimed to be the first developer of simulation softwarc to obtain ISO

Cited 9001:2000 certification, the internationally accepted quality standard for the software
industry.

Traim‘ng/User. Training courses are provided on a regular basis and newsletters are issued.

Developer

Interaction

Estimated Level of | Worldwide.

Use
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Table B-4. BLASTX

Applicability .. ~ . .
a. Area of Applicability Civil/Structural/Geotechnical Analysis
b. Soft\'yare name and BLASTX
version(s) .
c Function of Software | BLASTX is a cod: developed by the Army Corps of Engincers Energy and Research
R P I Dcvelopment Center that calculates blast overpressure. It accurately computes both the
positive and ncgative phases of the shock wave. BLASTX (version 3.0) code calculates
the propagation of blast shock waves and detonation product gases in multi-room
structurcs. The code provides predictions of the pressure-time and temperature-time
histories in these structures. The 3.0 version includes: (1) a variety of room shapes that
may be used throughout a structure, (2) an interactive menu-driven input module, (3) an
‘{ enhanced version of the burning, venting, and wall-failure modcls from the Naval Surface
Warfare Center INBLA ST code, (4) failure models using the total shock and quasi-static
gas pressurc on a wall, (5) heat conduction to walls, (6) a more accurate model of shock
propagation through openings, and (7) modcling of blast-effects within and outside of
cxplosive storage magazines. The code uses dynamic memory allocation so that
structures ranging from a single room to many rooms may be treated.
d. | Software
Developer/Owner; E.S. Army Engincif:r Rescarch and Development Center
A seotechnical and Structures Laboratory
Contact lnformatmn 3909 Halls Ferry Road
Vicksburg, MS 39180-6199
No website information is available.
e. SQA Standard(s) No SQA information has been identified.
Cited
£ Training/User— No Training/User-Developer Interaction Information is available.
| Developer
Interaction
g. Estimated Level of | ;.\ own.
Use
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Table B-5. COSMOS
Area of Applicability | /s crural/Geotechnical Analysis; Mechanical
Sof;v;vare name and COSMOS
version(s)
Function of Software | COSMOSM™ is onc of a scrics of COSMOS modules that offer a wide range of analysis
- | capabilitics, including:
' ' e Modecling, meshing and visualization of parts as well as assemblies
e Comprehensive analysis capabilities, stress, frequency, displacement, buckling,
heat transfer, nonlincar, dynamic response and fatigue capabilitics; and
e Design optimization.
COSMOSM features an extensive library of 1D, 2D and 3D clements supports isotropic,
orthotropic, anisctropic, multi-layer composite, and temperature -dependent material
properties.
Capabilitics include linear gap/contacts, stress stiffening, sub-structuring, multi-point
constraints, constraint equations and more. COSMOSM can solve the computation of
heat transfer due to conduction, including with convection and radiation boundary
condition, for materials with isotropic, orthotropic, composite, and tempcraturc-dependent
properties. It can perform nonlinear analyses.
Software Structural Research & Analysis Corp.
. 1 12121 Wilshire Blvd.
Developer(Owne::, Suite 700
Contact Information | | o5 Angelcs, CA 90025
Phone: 310.207-2¢00
Fax: 310.207-2774
E-mail: info@srac.com
Home Page: hitp://www.cosmosm.com/pages/products/cosmosin.htinl
SQA Standard(s) Not apparent.
Cited . . , . .
The web sitc allows for fcedback and crror reporting. A newsletter for the product is
offered. Frequen:ly asked questions for running the codc are posted on the site.
Training/User- Training packages: are offered through Structural Rescarch & Analysis Corporation. Some
‘Developer are available “onlinc”.
Interaction
Estimated Level of |\ qwidc
Use
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Table B-6. GTStrudl
Area of Applicability | /s ctural Geotechnical Systems
Software name and | 1 <rpupL
version(s)
GT STRUDL is a Structural Design & Analysis software program for Architectural -

Function of Software

Engineering - Construction (AEC), CAE/CAD, utilities, offshore, industrial and civil
works. GT STRUDL is a fully integrated general- purpose structural information
processing system capable of supplying an engineer with accurate and complete
technical data for design decision-making.

GT STRUDL integrates graphical modeling and result display, frame and finite static,

dynamic, and nonlinear analysis, finitc clement analysis, structural frame design, graphical

result display, and structural database management into a menu driven information
processing system. In over 25 years of use, GT STRUDL has become a widely accepted
Computer-Aided Engincering and Design tools for the structural analyst and structural
design engineer.

Software

GT STRUDL
. Georgia Tech - CASE Center

Developer/Owner; | oo "0 - Drive

Contact Information | Aan, Georgia 30332-0355 USA Phone: (404) 894-2260; FAX: (404) 894-8014
E-mail: casec@ce.gatech.cdu

o ' lHome Page: http://www.gtstrudl. gatech.edu/
SQA Standard(s) The vendor assets that GT STRUDL is validated and certified in full conformance to the
Cited applicable provis:ons of the United States Nuclear Regulatory Commission software
: quality assurance and quality control regulations.

Additionally, it is stated that GT STRUDL support and quality assurance standards
offered by the Georgia Tech - CASE Center are among the most rigorous in the industry.
GT STRUDL. software certification procedures are in full conformance with the applicable
provisions of the J.S. Nuclear Regulatory Commission quality assurance and quality
control regulations (10CFR-50, Appendix B), and ISO9000-3. Full-service support
provided by the CASE Center includes softwarc verification and certification, quality
control and assurance, program updates, enhancements, performance improvements, and
telephone hot- line support (providing installation assistance, systems support, and
advice on the effective uses of GT STRUDL.

TralmngJUser' Training and seminars on using of GTSTRUDL are provided.

Developer

Interaction

Estimated Level of Worldwide: GT STRUDL is used on a regular basis by thousands of engineers in over 30

Use

countrics.
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Table B-7. RISA-3D

March 2004

Area of Applicability

Civil/Structural/Geotechnical Analysis
Software name and | p g\ 3y
version(s)
Function of Software | RISA-3D for Windows is a general purpose three-dimensional analysis and design
G program dcveloped to make the definition, solution and modification of 3D problem data
- | as fast and casy as possible. Complete hot rolled steel, cold formed steel, and wood
- design is included. Analysis, up to and including calculation of maximum deflections and
stresses, may be done on structures constructed of any material or combination of
materials.
4 This program is based on the widely accepted Lincar Elastic Stiffness method for model
solution. The stiftness of each element of the structure is calculated indcpendently.
These stiffnesses arc then combined to produce the model's overall (global) stiffness
| matrix. This global matrix is then solved (versus the applicd loads to calculate joint
deflections.) These joint deflections are then used to calculate the individual element
stresses. The dynamic analysis is performed using a subspace iteration procedure.
Software RISA Technologies
Tracal . 26632 Towne Centre Drive, Suite 210
| Developer/Owner; | L. "¢ onch, CA 92610
'C—ontfa—“ Information United States of America
- ‘ Voice: (949) 951-5815 (local & international)
Toll Free: (800) 332-RISA (inside the US)
Fax: (949) 951-5843
E-mail: info@risatech.com
7 Home Pagc: : http://www risatech.com/default.asp
SQA Standard(s) The RISA Technology site has an error and bug-reporting page. The site lists technical
Citéd frcquently asked questions. No other QA specific information was found on the web site.
Training/User_ Training courscs are offcred by RISA Technologies.
Developer
JInteraction
Estimated Level of Appears extensive, but could not be confirmed
Use
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Table B-8. SAP2000

Area of Applicability Civil/Structural/Geotechnical Analysis
Software name and SAP2000
version(s)

‘Function of Software | SAP2000 provides three dimensional static and dynamic finite element analysis and
design of structures. The intuitive interface allows creation of structural models rapidly
and intuitively without long lcarning curve delays. Complex models can be generated and
meshed with powcerful templates built into the interface.

The advanced analytical techniques allow for step-by-step large deformation analysis,
multiple p-delta, eigen and ritz analyses, cable analysis, tension or compression only
analysis, buckling analysis, blast analysis, fast nonlincar analysis for dampers, basc
isolators and support plasticity, energy methods for drift control and segmental
constructicon analysis.

Software Computers & Structures, Inc. (CSI)

. Telephone Number: 510-845-2177
Developer/Owner; E-Mail Address: baser@comp -engincering.com

Contact Information Home Page: http:/iwww.csiberkeley.com’SAP2000 Software.html

SQA Standard(s) SAP 2000 Version 8.0 has a new QA program in place with a new verification manual. A

Citéd verification document provides example problems used to test various features and
capabilitics of the SAP2000 program. The problems demonstrate the adequacy of the
program for use in all applications, including safety-rclated nuclear, as governed by
10CFR50 requirements as well as other international QA standards, such as ISO 9000:2000
requircments.

Training/User- Tutorials are provided or: the web and training is scheduled by CSI on a regular basis.

Developer '

Interaction

Estimated Level of | Unknown

Use
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Table B-9. SASSI

March 2004

Area of Applicability | . ./crctural/Geoteohnical Systems
‘Software name and SASSI
version(s)

Function of Software

SASSI (a System for Anzlysis of Soil-Structure Interaction) was originally developed by a
group of graduate students at the University of California, Berkeley. SASS12000 is a
package of intcrrelated computer programs that can be used to solve a wide range of
dynamic soil-structure interaction problems in two or threec dimensions. SASSI has been
used by many cngineering firms and other institutions for dynamic soil-structurce
intcraction analysis. It is currently an industry standard for solving soil-structurc
interaction problems. The seismic design of all standard nuclear power plants in the
United States (ABWR, SBWR, AP600, and System 80+) and many of the older plants is
based on the SASSI solution for generation of scismic responses. SASSI is increasingly
used in other industrics iacluding transportation, petrochemical, and industrial facilities
when subjected te dynamic loading.

Software
Developer/Owner;
Contact Information

SASSI2000

2 Agnes St

Oakland

CA 94618-2523

USA

Fax number for Registration: (510) 652 2958

Account enquiries: accounts(@sassi2000.com

Information enquiries about SASSI2000: info@:sa5512000.com
Homc Page: bitp:/www.sassi2000.com

SQA Standard(s) The site has a discussion forum and manuals. No other QA information was found on
Cited thc web site.

Training/User- Tutorials are provided on the website for training.

Developer

Interaction

Estimated Level of | v/ 14wide.

Use
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Table B-10. SHAKE

March 2004

Area of Applicability Civil/Structural/Geotechnical Analysis
Software name and SHAKE
version(s)

Function of Software

SHAKE is sofiware for equivalent lincar seismic response analysis of horizontally layered
soil deposits. It is developed and supported by the University of California. The SHAKE
program has been a widely uscd program for computing the scismic response of
horizontally layered soil deposits. The program computes the response of a scmi-infinite
horizontally layered soil deposit overlying a uniform half-space subjected to vertically
propagating shear waves. The analysis is done in the frequency domain, and, thercfore,
for any set of propertices, it is a lincar analyss. An iterative procedure is uscd to account
for the nonlinear tchavior of the soils. The object motion (i.e., the motion that is
considered to be known) can be specified at the top of any sub layer within the soil
profile or at the ccrresponding outcrop.

Manuals source code and information can bc found through the National Information
Scrvice for Earthquake Engineering, University of California, Berkeley.

Software
Developer/Owner;
Contact Information

National Information Service for Earthquake Engineering
University of California, Berkcley

EERC Library

1301 S. 46th Street

Richmond, CA 94£€04-4693

Phone: 510-231-9433

Fax: 510-231-9461

Email: cerclibynisee.berkeley.edu

Home Page: http:/snisce.berkeley.edw/software/shake9 i
SQA Standard(s) No SQA information has been identified.
Cited
Training/User- Unknown, Online manuals availablc.
Developer
Interaction

Estimated Level of
Use

Unknown
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Table B-11. STAAD Pro 2003

Area of Applicability

Civil/Structural/Geotechnical Analysis

Software name and
version(s)

STAAD Pro 2003

Function of Software

STAAD Pro 2003 is a stractural engincering software product for 31D model generation,
analysis and multi-material design. It has an intuitive, user-friendly GUI, visualization
tools, powerful analysis and design facilities and scamless intcgration to several other
modecling and dcsign software products. The software also is fully compatible with
Windows 2000 and Wincows ME, and is optimizcd for thc new Windows XP. The code
can be used for static or dynamic analysis of bridges, containment structures, cmbedded
structures (tunncls and culverts), pipe racks, steel, concrete, aluminum or timber
buildings, transmission towers, stadiums or any other simple or complex structure.

Software
‘Developer/Owner;
Contact Information

RE], a division of netGury, Inc.

22700 Savi Ranch Pkwy.

Yorba Linda, CA 92887

USA

Phone: (714) 974-2500

Fax: (714) 974-477"

Email: info@ca.reiusa.com or sales@ca.reiusa.com
Home Pagc: http://www.reiworld.com/Indcx.asp

SQA Standard(s)
Cited

The developer of STAAD.Pro meets the rigid requirements of NUPIC/NRC (Nuclcar
Regulatory Cemmission). development, maintenance. Design codes followed and
included are AISC (ASD and [.LRFD), AASHTO and optional codcs such as ASCE 52 and
several internationil codes like BS5400, BS5950, French, German, Canadian, Japancse,
Chinese, Indian ard Scandinavian. Also in the list is the new AASHTO 2000 codc, the
new IBC 2000 codc, the n2w AISI Cold-Formed Steel Design and scction library, the new
wclding design code and many others. The site hosts bug reporting, with code updates,
patches, ncwsletters, FAQ’s, and forums.

Training/User-
Developer
Interaction

REI and its representatives offer regularly scheduled training via the classroom
as well as at custoiner sites. An engineer can achieve certification in the code.
Rescarch Engineers certify STAAD training. The two-day certification course
counts as 1.6 Continuing Education Units (CEEU’s) as required by some
enginccrs holding a PE or SE. The web site hosts discussion groups, a
knowlcdge basc, and tutorials and demos. Conferences arc scheduled.

Estimated Level of
Use

Worldwide, The company currently licenscs its software products to more than 19,000
businesses, with 47,000 installations and 160,000 users in over 85 countries.
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Table B-12. AutoPIPE

Area of Applicability Mechanical

Softv.vare name and AutoPIPE

version(s)

Function of Software | AutoPIPE is a computcr aided engineering program for stress analysis of piping systems.
AutoPIPE cnablcs engineers to explore different alternatives for piping design and
perform code compliance checks in a time and cost efficicnt manner. AutoPIPE contains a
comprehensive and exteasible library of matcrial propertics and piping components
including pipes, reducers, tees, valves, flanges, flexible connectors and other items. It
performs single and multiple spring hanger design for onc or morc operating conditions.
The code performs lincar or nonlincar static analysis of piping systems and their
supports. The software’s proven nonlinear algorithm solves complex problems containing
gaps, friction, buried pipe, limit stops, and other piping configurations. Loading includes
gravity, buoyancy, support displacements, point and distributed loads, thermal
expansion, pressure thrust, cquivalent static earthquake, wave, and wind loadings.

Software Bentley Systcms, Inc.

Developer/Owner; | 685 Stockton Drive

. Exton, PA 19341

Contact Information | | go0 BENTLI:Y or +1 610 458 5000
Home Page: hittp:/www bentley,com/products/disciplin cs/plant/cngincering/autopipe/
Contact sitc: hup:/www.bentlcy.com/tools/sales.cfin?product: AutoPIPE

SQA Standard(s) The vendor claims that AutoPIPE's rigorous quality assurance program has passcd

Cited numerous indcpendent on-sitc audits to 10CFR50 App. B, ASME NQA-1, and ANSI
N45.2 standards. Bentley has formally written and approved test plans for verification of
cvery modification and new feature to AutoPIPE as well as integration testing for features
implemcnted in pievious versions with records of validation spanning more than six
years. Users can rzceive formal error reports that classify errors based on severity, an
cxplanation of the implications of cach error, and known workarounds. .

Training/User- Training is provided for the code by a number of vendors.

Developer

Interaction

Estimated Level of | y/ 14widc.

Use
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Table B-13. FLUENT

Area of Applicability

Mechanical Analysis; HVAC Analysis

Software name and
version(s)

FLUENT

Function of Software

FLUENT is a computaticnal fluid dynamics (CFD) code uscd to resolve a wide range of
problems. It has unique capabilitics in an unstructured, finite volume based solver. It is
coupled with pre-processing and post-processing software offercd by FLUENT Inc.
Some of its features include: Complete mesh flexibility; All speed regimes (ow subsonic,
transonic, superscnic, and hypersonic flows); Parallcl processing; Solution-based mesh
adaption; Steady-state and transient flows; Inviscid, laminar, and turbulent flows;
Newtonian or non-Newtonian flows; Full range of turbulence models from simple k-
epsilon models to large eddy simulation; Heat transfer including forced, natural, and
mixed convection, conjuzate heat transfer, as well as several radiation models; Chemical
species transport and reaction, including homogeneous and heterogencous combustion
models and surface reaction models; Free surface, Eulerian and mixture multiphasc
models; Lagrangian trajectory calculation for dispersed phase modeling
(particles/droplcts/bubbles); Phase change modcl for melting/solidification applications;
Cavitation modcl; Materials property databasc; Intcgrated problem set-up and post-
processing; and Extensive customization via user-defined functions.

Software
Developer/Owner;
Contact Information

FLUENT USA

10 Cavendish Court,

Centerra Park L.cbanon,

New Hampshire 05766

Phone: (603) 643-2600

Fax: (603) 643-3967

Home Page: http://www.fluent.com/

http:/iwww flucnt.com/worldwide/usa/about/nh htm

SQA Standard(s) FLUENT’s quality management system is now registered to the 1SO 9001:2900

Cited international standard and TickIT. FLUENT has chosen the widely recognized ISO 9001
standard for quality assurance and the TickIT scheme for softwarc development
organizations as the basis for a quality management system. ISO 9001 applics to
businesscs that are involved in design, development, production, installation, and
servicing. The TickIT scheme contains guidelines for applying ISO 9001 requirements
specifically to sof:ware industries.

Training/User- -Consulting and University Program Information is available from website; Some initial

Developer training is offered with original license.

Interaction

Estimated Level of
Use

- Worldwide.
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Table B-14. PIPE-FLO
Area of Applicability Mechanical System Analysis

Software name and
version(s)

PIPE-FLO

Function of Software

PIPE-FLO Professional provides a picture of the entire piping system by integrating the
following tasks into a single program: 1)A flow diagram interface showing how the system
components and pipelinzs are connccted, 2)A powerful calculation engine showing how
the system opcrates, 3)Communication tools to share the design with others, 4)Links to
supporting documents in clcctronic format.

PIPE-FLO draws a piping systcm schematic or FLO-Sheet showing all the pumps,
components, tanks, control valvcs and interconneeting pipelincs. It sizes the individual
pipelines using electronic pipe, valve, and fluid data tablcs. It sclects pumps and coatrol
valves from manufacturer's Electronic Catalogs, to optimize pump and system opcration.
PIPE-FI.O calculates how the system operates including pressures and flow rates, net
positive suction kead, and annual operating costs. It creates FL.O-Links to provide
immediate access (o supporting documents nceded to design, build and operate the
piping systcm. The user can share thc piping system information with othcrs by way of
the PIPE-FLO Viewer.

Software Engineered Software, Inc.
. . 4531 Intelco Loop SE
Developer/Owner; | " "\ 065035941
Contact Information Sales - (800) 786-£545
Technical Support - (360) 412-0702 opt. 4
Office - (360) 412-0702
Fax - (360) 412-0672
Home Page: Lttp://www.cng-software.com/pro.htm
SQA Standard(s) A ncwsletter is provided. Technical information on the code is provided at the site. No
Cited other QA information was found on the web site.
Training/User- Training on the scoftwarc is provided by Enginecred Software.
Developer
Interaction

Estimated Level of
Use

Engineered Software indicates that the software is used in 20 diffcrent industrics with
over 15,000 customers.
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Table B-15. ETAP

Area of Applicability

Electrical Systems

Software name and
version(s)

ETAP

Function of Software

ETAP PowerStation is a fully integrated electrical power system analysis tool. Over
50,000 enginecrs ase PowerStation worldwide in the design, analysis, maintenance, and
operation of cleetrical power systems. ETAP PowerStation offers a wide selection of
modules including: pancl systems, short-circuit, load flow, motor acceleration, transicnt
stability, gencrator start-up, harmonic analysis, etc.

Softhﬁe
Developer/Owner;
Contact Information

OTl Inc.

17 Goodycar

Irvine, CA 92618-1812
(949) 462-0100

(800) 477-ETAP

Fax: (949) 462-0200

Home Page: www.ctap.com

SQA Standard(s)
Cited

PowerStation is dzveloped undcr an established quality assurance program and is being
uscd in the majority of high-impact nuclear facilitics in the United States. OTI’s
commitment to providing the highest quality product in the marketplace is thoughtfully
exccuted through the ETAP Quality Assurance program, first implemented in 1991. The
Quality Assurance Plan has since bcen expanded and enhanced to comply with the
following widcly accepted and firmly established standards: United States Code of
Federal Regulations, 10 CFR 50, Appendix B, 10 CFR 21, ANSVASME N45.2-1977, ASME
NQA-1 (Including Subpart 2.7), ISO 9001 Standard, ANSI/IEEE Std 730.1-1989, CAN/CSA -
Q396.1.2. When purchased as a ‘Safcty-Related” (High-Impact) Nuclear version, the
ETAP package is accompanied by the following: - Certification Letter, Software
Requircments Specificaticn (SRS), Software Verification & Validation Plan (SVVP),
Software Verification & Validation Report (SVVR), Test Files & Output Report Files in an
Elcctronic Format, and Cpportunity to Audit & Assess OT1’s Quality System.

Training/User-
Developer
Interaction

Training packages arc offered through Structural Research & Analysis Corporation. Some
are availablc “onliae”.

Estimated Level of
Use

Worldwidc. Over 50,000 enginecrs use PowerStation worldwide in the design, analysis,
maintcnance, and operation of electrical power systems.
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Table B-16. SKM Power Tools

Are’aoprphcabihty 1 Electrical Systems

b.. Software name and .| ¢y )1 pover Tools

.| Power Tools for Windows, PTW, is an integrated set of programs written for engineers
| who design and analyze commercial, light and heavy industrial, institutional, utility, and
petro-chemical sites and facilities. A simple graphical interface and a powerful object
oricnted database are provided. PTW allows multiple single-line diagrams that can
contain overlapping system components. PTW allows user-defined symbols and

{ annotation on thc onc-line diagram. The PTW coordination module, CAPTOR, is
compietely integrated with the one-line diagram interface and other study modules.
Calculators for transformer impedance, cable parameters, motor parameters, etc., are
provided. Coordination drawings can be dynamically gencrated by simply selecting a
group of components on the one-line. Calculated fault currents are automatically

1 displaycd on the Coordination drawings. CAPTOR has a large user-expandable library,
high quality output and flexibility. PTW displays combinations of input data or output
{ results on the one-line diagrams and coordination drawings. PTW allows user-defined
spreadsheet reports, which are useful for custom motor lists, cable schedules, etc.

d | Software L SKM Systems Analysis I
Nairaling b g ;", ystems Analysis Inc.
Developer/Owner; | ), ' o0\ on Beach Blvd.
ict Information | p o pox 3376
g . Manhattan Beach, California 90266
e Phone (310) 698-4700
n Fax (310) 698-4708
pwrtools@skm.com
www.skm.com

No information could be found on the website.

Context-sensitive on-line help is available. Extensive User's Guide and reference manuals
are available. A stcp-by-step tutorial is provided at the web site. The site maintains

1 FAQ’s and a knowledge base. Error reporting and suggestions may be submitted
through the web site.

{!}Stll;la!ed Level of Worldwide over 15,000 users.
Use -
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Table B-17. HASS

March 2004

Area of Applicability

Fire Protection

SoftWare name and -
version(s)

HASS

Function of Software

HASS (Hydraulic Analyzer of Sprinkler Systems) was introduced in 1976 and has been
upgraded annually. The codc operates with all versions of Windows in English or metric

1 units as well as metric units with Spanish text. Data entry features include a grid estimator,

trec generator, system builder and utilitics to develop equivalents for K-factors, branch
lines, grids and fitting lengths. Other utilitics calculate carthquake bracing, report flow
results, analyze water hammer, and more. HASS calculates complex systems in seconds
using either the Hazen-Williams or the Darcy-Weisbach formulas, with or without velocity

{ pressure. HASS performs hydraulic analysis in accordance with NFPA 13, calculating any
connection of nodes and pipes.

Software -

o 1 . HRS Systems
Deve-loperlownel:’ Phone: 770.934.8423
Contact Information | .y 770.934.7696
hass@hrssystems.com
http:/www.hrssysteins.con/index.hun!
SQA Standard(s) Users are supplicd with updates and code revisions annually. No other quality assurance
Cited data on the code was found on the web site.
Training/User- No training was discussed on the web site. The web site states most HASS users have
Developer experience in sprinkler system design, layout or review. HASS was designed for those
. with sprinkler knowledge and capable of making valuc judgments concerning the
Interaction calculations.
Estimated Level of Vendor reports the code is used by thousands in over fifty countries.
Use
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Table B-18. MicroShield

a. | Area of Applicability | 4. ¢ 4icl0gical Shiclding
b. Softv’vare name and MicroShield
version(s) ,
Function of Software | MicroShield is a comprehensive photon/gamma ray shielding and dosc assessment
c. program being used by more than 500 organizations. It is widely used for designing
shiclds, estimating source strength from radiation measurcments, minimizing exposure to
people, and teaching shielding principlcs. Its usc requires a basic knowledge of radiation
and shiclding principles. It was originally developed by Grove Engincering which was
acquired by Framatome ANP.
d Software Framatome ANP
. Grove Engincering
Developer/Owner; | ./ ¢ Olanwood Cour
Contact Information | g, 211
Olney, Maryland
(301) 929-3028
Fax (301)929 3047
| http://www.framatcch.com/radsoft/radsoft.asp
| e SQA Standard(s) MicroShield has a Yeriﬁcatign and validatiqn package available. Thg overall purpose of
. Cited thc V&V package is to furnish documentation and software as an aid to users in their

internal software qualification or verification and validation. The V&V package includes a
two-part "MicroShield Verification & Validation Report". This report censolidates a
myriad of information sourccs used over the years for devclopment of MicroShield. It also
shows thc mathematical basis for all the calculations performed by the program. In
general, it is a complete compendium of the technical bases for MicroShield. Part I of the
report contains thc V&V test plan and results and the user instructions for VNV .EXE. Part
I contains the mathematical formulation for the calculations. Historical tcst results are
included in appcndices for tracecability and completeness.

¢ | Training/User-
Developer
Interaction

Training is discussed on the web site.

Estimated Level of
Use

Widely used by more than 500 organizations.
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Table B-19. SCALE

March 2004

Area of Applicability | - p,giclogical Shielding
Software name and SCALE
version(s)

Function of Software

SCALE is the Standardized Computer Analyses for Licensing Evaltuation (SCALE)
package of codes developed at Oak Ridge National Laboratory for the NRC. Itis
maintained and enhanced under the sponsorship of the NRC and DOE. Its goal is to
provide an casy to use system for criticality, shiclding, and thermal analysis of nuclear
facility and package designs. It is distributed by RSICC. Sub-package modules are codes
such as KENO, BONAMI, ORIGEN, MORSE, XSDRNPM, etc. 1-D, 3-D Monte Carlo
ncutron multiplication, problem dependent cross sections, point depletion decay, 1-D
shielding, Monte Carlo dose evaluation, 3-D point kernel gamma-ray shielding, and R-Z
steady state and transicnt heat transfer are all modeled.

Software
Developer/Owner;
Contact Information

ORNL

RSICC: Post Officc Box 2008, 1 Bethel Valley Road, Oak Ridge, Tennessze 37831-6171
Phone: 865-574-6176 Fax: 865-241-4046

RSICC Email: pdec@ornl.gov

Phone: 865-574-6181 (for uscr rcgistration RSICC)

SCALE Help: scalchelp@ornl.gov

SCALE home page: http://www.omml.gov/sci/scale/scalc-home.html

is maintained undcr configuration managcment . Sample problems arc

tandard(s SCALE intained und figurati g by ORNL. Sample probl

Cited provided for most modules. Manuals are provided. User help available at
scalchclp@ornl.gov. A web page is devoted to verification and validation, sce
http://www.oml.gov/sci/scalc/benchmark.htmi. NUREG’s and other documents arc
provided detailing the V&V effort.

Training/User- SCALE newsletter is delivercd twice a year to over 450 readers. Training is conducting in

Developer the U.S. and overseas. Training courses schedules are given at the wet sitc. Onsite

. instruction is provided.
Interaction

Estimated Level of
Use

Worldwide use.
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FOREWORD

This document is a collection of inputs from Department of Energy Complex field office and
contractors, in response to a safety related design software survey transmitted in September
2003. Together with the main report (Volume 1), this report (Volume II), meets Commitment
4.2.1.5 to the Implementation Plan for Defense Nuclear Facilities Safety Board Recommendation
2002-1. Included are responses from seventeen contractors at nearly all the major Department of
Energy sites and laboratories.

Suggestions for corrections or improvements to this document should be addressed to —

Chip Lagdon

EH-31/GTN

U.S. Department of Energy
Washington, D.C. 20585-2040
Phone (301) 903-4218

Email: chip.lagdon@eh.doe.gov
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Safety-Related Design Software Survey and
Recommendations
Volume II - Field Office and Contractor Inputs

EXECUTIVE SUMMARY

A series of actions that address Software Quality Assurance issues identified in Defense Nuclear
Facilities Safety Board (DNFSB) Recommendation 2002-1, Quality Assurance for Safety-
Related Software at Department of Energy Defense Nuclear Facilities, are documented in the
Department of Energy (DOE) Implementation Plan (IP) for DNFSB Recommendation 2002-1.
The IP includes a commitment (4.2.1.5) to conduct a survey of design software currently in use
to determine if any should be included as part of the toolbox codes.

A safety design software survey was completed per IP Commitment 4.2.1.5. The main report to
this document, Volume I, summarizes inputs received from DOE field offices and DOE safety
contractors, and recommends a path forward to address issues of additional design software
placement in the Central Registry. The current document, Volume II, contains all design
software responses as received by the DOE Office of Quality Assurance through February 27,
2004.

Information contained in an individual response is presented in its entirety, with the exception of
extraneous material (e.g., cover notes, facsimile pages or electronic mail pages, etc.).
Discussions of code use and software quality assurance programs, procedures, and practices are
reproduced as received from the field. However, full Quality Assurance Plans where provided
by a contractor, are not shown. In other cases, the editors chose to reconfigure inputs to improve
the readability of the information.

The information contained herein is in two major sections. First, the Survey of Safety Software
Used in Design of Structures, Systems, and Components that was transmitted on September 12,
2003, is shown (pages 1-6). Secondly, the inputs from the field offices and the safety contractors
follow (pages 7-257).
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Survey of Safety Software
Used in Design of Structures, Systems, and Components

1. Introduction

The Department’s Implementation Plan for Software Quality Assurance (SQA) that was
developed in response to Defense Nuclear Facilities Safety Board Recommendation 2002-01,
Quality Assurance for Safety-Related Software, includes a commitment (4.2.1.5) to conduct a
survey of design codes currently in use to determine if any should be included as part of the
toolbox codes. The toolbox codes are a small number of standard computer models (codes)
supporting DOE safety analysis that have widespread use and appropriate qualification.
Generally, the toolbox codes will have been developed and maintained within the DOE complex.
However, the toolbox may also include commercial proprietary design codes where additional
software quality assurance controls are appropriate.

The scope of the survey required by commitment 4.2.1.5 includes the identification of safety
software currently use to support the analysis and design of defense nuclear facilities including
structures, systems and components, as well electrical and control system design. Both
commercial off-the-shelf software and DOE/contractor developed software should be included in
the survey. Often the same software is used for both safety and non-safety, and nuclear and non-
nuclear facility design. Therefore, care should be taken in identifying the safety software.

DOE field elements, including contractors and sub-contractors, as appropriate, should provide
the information in the attached survey forms. The Office of Environment, Safety and Health
(EH) will review the information submitted through this survey and determine if additional
safety software should be included as toolbox codes.

In addition to the safety software information requested in this survey, EH would also like to
receive information regarding your organization’s SQA programs, procedures and training. This
information should be entered in Section 5 of the survey form. This information will assist EH
in the preparation of DOE SQA directives, which are also an Implementation Plan deliverable.
However, this Section 5 of the survey form is optional.

Please submit completed survey information to Chip Lagdon, EH-31, using the design software
survey email address sqa@eh.doe.gov by October 31, 2003.
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2. Survey Information Prepared By

Name(s):
Organization(s):

Site or Laboratory:
Address:

Phone/email/facsimile:

Principal DOE organization(s) supported (NNSA, EM)
Date Survey Form Submitted:

3. Design Safety Software

List the safcty software that is used to support the analysis and design of safety-class structures,
systems, and components (SC SSCs) and safety-significant structures, systems, and components
(SS SSCs) for DOE defense nuclear facilities.

Attach additional sheets if needed.

1.1.1 Area of Applicability 1.1.2 Computer Software Name*
Civil/Structural/Geotechnical Systems

Mechanical Systems

HVAC

Electrical Systems

Fire Protection Systems

| Instrumentation and Control

“Others (not included above)

* Enter “None” if no_Safety software is appli_c“able to the area.
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4. Safety Software Information

For each safety software application identified in Section 3, provide the information requested
below. Attachment 1 is provided as an example. For additional assistance, email questions to
sqa@eh.doe.gov.

Code name and version

b Function of code

c. Application (what projects/facilities at
the site/lab)

d. | Code developer and/or sponsor

e. Cornmercial, Proprietary or Other
(Explain) |
f. Current Owner/Vendor and technical

support provider

g. | Documentation available

h. | Code platform (Workstation, PC-
bascd, Mainframe)

i Operating System (Windows, DOS,

other)

j- Frequency of Use (Routine, repeated
use, code of choice — R; Occasional
use — O; )

k. How are error and user questions
reported?

k. | Comments on experience with this

computer software, easc of
apglication, documentation provided;
known errors or issues
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5. Other Information on Your Organization’s Software Quality Assurance Program
(Optional)

Please take a moment to provide this additional information regarding your SQA
programs, procedures, and training.

5.1 Whar documented SQA programs and procedures do you follow for developing, testing,
documenting, maintaining, and applying safety software?

Document title(s) and report number(s):

5.2 Do your procedures comply in whole or in part with (check compliance)?

Yes/No/Uncertain | Standard/Rule/DOE or Other Directive

a. 10 CFR 830, Subpart A, Quality Assurance Requirements
b. ASME NQA-1a-1999, NQA-1a-2000 (Part 2.7); or
predecessor (indicate which)

c. ANSI/ISO/ASQ Q9001-2000, Quality Management
Systems - Requirements, or Related Standards

d. DOE Order 414.1, Quality Assurance
e. DOE Order 420.1, Facility Safety

f. DOE Order 200.1, /nformation Management Program
g. DOE Guide 200.1-1, Department of Energy Softwarz
Engineering Methodology o
h. DOE Guide 414.1-1, Assessment Guide for QA

1. ANSI/ANS-10.4-1987, Guidelines for the Verification

and Validation of Scientific and Engineering Computer
Programs for the Nuclear Industry

j. Other DOE, National, International, cr Industry Standards,
Requirements, or Guidelines

(Please identify)
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53  How do you apply QA procedures to safety software?

54  How do you train users on safety software?
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1.2  Attachment 1. EXAMPLE OF SAFETY SOFTWARE INFORMATION

The following input is provided to guide survey respondents on the level of detail for completing

the Section 4 survey information

Code name and version

a. STRUCTURE<:ode; Version 2003.1
i f - - . ]
b. Function of code STRUCTRUEcode is used in the structural analysis and
design of nuclear facilitics and related structures.
c. Application (what projects/facilities at the The software has bcen used in the analysis of many
site/lab) , Hazard Category 2 and 3 facilities at the Site. It was used
in the design of Facility A, and the upgrades to Facility B.
d. Code developer and/or sponsor XYZ Structural Safety Associates,
Address:
Email:
Phone:
€. Commiercial, Proprictary or Other (Explain) P; Site-license
f. Current Owner/Vendor and technical support Same as (d.) above; Tectnical Support is included and is
provider part of Sitc licensc fee.
g. Documentation availablc 1. User’s Manual

2. Software Mode!l Description
3. Software Requirements Specification
4

Test Problems- Input and Output files

h. Code platform (Workstation, PC-based,

The software runs on a PC-bascd platform.

of choice R; Occasional use — O; )

Mainframe)
i Operating System (Windows, DOS, other) WINDOWS-NT, -XP; -2000 are supported.
J- Frequency of Use (Routine, repeated use, code | R

k. How are error and user questions reported?

Response is within 24 hours of the request.

L Cominents on expericnce with this computer
software, case of application, documentation
provided; known errors or issues

The vendor reports updates and sends out error notices
via email. A websitc cxists for reporting software
problems and posing qucstions on use of the code.

STRUCTURECcode requires a formal training class (given
by vendor) and completion of several test studies beforc a
user is qualificd. Most users are structural cngineers at
the BS level.

Documentation is upgraded with each version update.

Expericnce with this software has been good and
relatively few (minor) crrors have been identified in five
years of use.
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Department of Energy/Office of Environmental
Management

Hanford

Bechtel National, Inc.
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Survey Information Prepared By:

Name: Carlos Villalpando

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Ceater Place, Richland WA 99352

Phone/email/facsimile: 371-2782

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

plicability
AA;':pliemionisunedinthcmnlysiunddesimofuﬁctycl»nndnfctyaigniﬁcantsuucnn'ec,sy:mm,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Qther.

For each safety software application identified:

Code/application name and version

AGID32 version 1.64

Function of code System Design Lighting Analysis
* Area of applicability - see above Electrical Systems

Application (what projects/facilities at the Across all ficilities

site/lab) '

Code developer and/or sponsor Lighting Analysts, Inc.
Commercial, Broprictary, of Ofher (cxplain) | Commercial

Current Owner/Vendor and technical support:
provider -

Bechtel National, Inc. / Lighting Analysts, Inc. is the
vendor/tech support

Documentation available

Yes - Manuals in acrobat format & online
documentation

Code Platform (Workstation, PC-based,
Mainframe)

PC workstations

Operating System (Windows #, DOS, Othex)

Windows NT 4.0, Windows 2000, Windows XP

Frequency of Use (Routine, repeated use, code
of choice -R; Occasional - Q) '

Routine usage

How are error and user questions reported?

Error notification is handled according to procedure
24590-WTP-GPP-IT-001, Use of Quality Affecting
Software Applications snd can be obtained through
Project Archives and Document Controls.

User questions are handled internally, or by Lighting
Analysts, Inc. technical support.

Comments on experience with this computer
software, case of application; documentation
provided; known exrors or issues.

AGI32 is a state of the art illumination engineering
program. It will run satisfactorily on the Minimum
required hardware for relatively simple applications.
Users planning on taking advantage of the full
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spectrum of power offered by AGI32 should
consider the Recommended hardware requirements
(see next page).

AGI32 provides a software tool used to predict the
lighting performance of selected luminaires in a
simulated environment. The environments that may
be considered in AGI32 can range from a simple
rectangular space to a multilevel interchange or
complex auditorium. AGI32 is a stand-alone tool,
meaning that other software is not required to create
or output the calculations results.

Software errors are reported in accordance to
procedure 24590-WTP-GPP-IT-001, Use of Quality
Affecting Software Applications. No crrors have been
reported at this time.

Design and analysis work being performed using
this application

See above. Lighting Calculations for the illuminated
arcas of all facilities.
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Name: Tim Milot

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: $09-371-4542/ @m htel.com /

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
Civil/Structurel/Geotechnical

and components in the following areas: Civi

Systems, Mechamical Systema,

HVAC, Electrical Systems, Fire Protection Systems, Instramsntation and Control, Other.

For each safety software application identified:

Code/application name and version ANSYS
Function of code Finite Elemont mechanical Analysis of equipment
* Area of applicability - see above Structural, Mechanical systems
Application (what projects/facilities at the pressure vessels, equipment .
site/lab)
Code developer and/or sponsor ANSYS Inc
» Proprietary, or Qther (explain) Commercial off the shelf
Current Owner/Vendor and technical support JLR ANSYS
provider
Documentation available Yes
Code Platform (Workstation, PC-based, Workstation
Mainframe)
Operating System (Windows #, DOS, Other) Windows
Frequency of Use (Routine, repeated use, code R
of choice -R; Occasional - Q) :
How are error and user questions reported? Software error notices

Comments on experience with this computer
software, ease of application; documentation
provided; known errors or issues.

ANSYS is industry standard Finite Element Analysis
software, which is very thoroughly documented and
supported by the vendor

Design and analysis work being performed using

this application

preliminary sizing of pressure vessels, stress and
thermal analysis of equipment

10
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Name: Snehal Shah

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 509-371-4540 / ssshah@bechtel.com /

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the preliminary design of safety class and safety significant structures, systems, and
components in the following arcas: Mechanical Systems
Note: This software is not used for final design of any component regardless of safety classification.

For each safety software application identified:

Code/application name and version

Aspen - BJAC 11.1

Function of code

Mechanical design of shell and tube heat exchangers

* Arca of applicability - see above

Mechanical systems

Application (what projects/facilities at the
site/lab)

heat exchangers for PTF, HLW, LAW, BOF, LAB

of choice -R; Occasional - Q)

R

Code developer and/or sponsor Aspen Technology Inc.
Comunmercial, Proprietary, or Other (explain) Commercial off the shelf
Current Owner/Vendor and technical support Aspen Technology Inc.
provider

Documentation available Yes

Code Platform (Workstation, PC-based, PC-based, Workstation
Mainframe) .

Operating System (Windows #, DOS, Other) Windows

Frequency of Use (Routine, repeated use, code

How are error and user questions reported?

Software error notices

Comments on experience with this computer
software, ease of application; documentation
provided; known errors or issues.

Aspen-BJAC is widely used software for mechanical
design of shell and tube heat exchanger, which is
very thoroughly documented and supported by the
vendor

Design and analysis work being performed using
this application

Preliminary mechanical design of shell and tube type
heat exchangers to support Material Requisition for
quotes and to verify the vendor design. This is not
used for final design of any shell and tube heat

exchanger.

11
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Name: Ivan Papp

| Organization: Bechtel National, Inc,

Site or Laboratory: River Pretection Project - Waste Treatment Plant, Hanford
Address: 2435 Stevems Center Place, Richland WA 99352

Phone/email/facsimile: 371-36035/igpapp@bechtel.com/371-3507

Principal DOE Organization(s) spparted: U.S. Department of Energy, Office of River Protectien

plicability
AAgphcanonuusedmdumlysismddmanofnfayohanduﬁtydgmﬁcmtlmm systems,
and componeuts in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Qther.

For each safety software application identified:

Code/applicstion name and version WTP Engincering Baseline Process Performance
Software, Version 1.0
Function of code To provide stream data to support design and
Commjissiening and Testing of WTP (Waste
* Area of applicability - sce above Q
Application (what projects/facilities at the ¢ Design input for design calculations (PT,
site/lab) LAW Vit, HLW Vit, Lab)
¢ Forecasts performance of various feed
streams to the WTP and effluent streams to
LBRF/ETF
o thengnpaformcecmbimy
during cold and hot commissioning
Code developer and/or sponsor : Sponsor: Iven Papp
Commercisl, Proprietary, or Qther (explain) Q -

The routine was produoced by the Process Engineering
Department using fundamental engineering and
chemistry equations.

The Quality Affecting Software (QAS) routine was

developed using Microsofi® Excel 2000.
CurrentOwnermdormdtechmcalwppat- . Central Prooess Engineering/Central Process
provider Enginecring
Documentation available 24590-WTP-VV-ENG-03-005, Rev. 0.
Code Platform (Workstation, PC-based, “Workstation

Mainframe)

12
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Operating System (Windows #, DOS, Other)

Windows 2000

Frequency of Use (Routine, repeated use, code
of choice -R; Occasional - Q)

R

How are error and user questions reported?

Error identification and notification is per procedure
24590-WTP-GPP-IT-001 (Use of Quality Affecting
Software Application).

User questions are reported to the Project Program
Sponsor (Ivan Papp).

Comments on experience with this computer
software, case of apphcatnon, documentation
provided; known errors or issues.

It is a Microsoft® Excel based model where all the
inputs into the routine are listed in Appendix C of
24590-WTP-VV-ENG-03-005. A desktop instruction
on using the routine is available from Ivan Papp or
Dale Obenauer.

Design and analysis work being performed
using this application

¢ Estimated Hydrogen Generation Rates for
Pretreatment and HLW Calculation

¢ Memo reporting stream data for AY-102 and
AP-101

13




CCN: 075930 - Attachment #1 - Page 7 of 47

Survey Information Prepared By:

Name: Farhang Ostadan

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Wasts Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richiand WA 99352

Phone/email/facsimile: 415-768-3734

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applcabitity
Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,

HVAC, Electrical Systems, Fire Protection Systems, Instrtumentation and Coatrol, Qther.

For each safety software application ideintified:

Code/application name and version

CE980 (BSIMQKE), 1984, version B1-4PC

ch&on of code

Generstion of spectrum-compatible time histories

* Area of applicability - see above

C

provider

Application (what projects/facilities at the All Seismic Category I WTP buildings
site/lab)

Code developer and/or sponsor Bechtel

Commercial, Proprietary, or Other (explain) P

Current Owner/Vendor and technical support: Bechtel

Documentation available

Computer Service Library of Bechtel Corp. in San
Francisca. Californi

Code Platform (Workstation, PC-based, PC-based
Mainframe) :

Operating System (Windows #, DOS, Other) Windows 95/98/2000
Frequency of Use (Routine, repeated use,code | O

of choice -R; Occasional - Q)

How are error and user questions reported?

Report to technical specialist or the Computer
Service Library of Bechtel Corp. in San Francisco,
Califerni

Comments on experience with this computer
software, case of application; documentation
provided: known errors or issues.

Specialized program needs experienced user

Design and analysis work being performed using
this application

Generation of spectrum-compatible time histories

14
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Survey Information Prepared By:

Name: Tim Milot

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/ematl/facsimile: 509-371-4542 / tsmilot@bechtel.com /

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability
Compress Codeware is an ASME VIII pressure vessel calculation program used for preliminary sizing of
pressure vessels and nozzles. Compress is not used for final design.

For each safety software application identified:

Code/application name and version Compress 6.187/6.214
Function of code Pressure vessel sizing software
*Area of applicability - see above Structural, Mechanical systems
Application (what projects/facilities at the pressure vessels

site/lab)

Code developer and/or sponsor Codeware

Commercial, Proprietary, or Qther (explain) .| Commercial off the shelf

Current Owner/Vendor and technical support Codeware

provider

Documentation available PDF manual
Code Platform (Workstation, PC-based, Workstation
Mainframe)

Operating System (Windows #, DOS, Other) Windows

Frequency of Use (Routine, repeated use, code | R
of choice -R; Occasional - Q)

How are error and user questions reported? Software error notices are reported per procedure
24590-WTP-3DP-G04B-00038 rev 1. User
questions are directed to PPS and Codeware

technical support.
Comments on experience with this computer Compress is straightforward to use and user friendly.
software, ease of application; documentation It is only applicable to pressure vessels, not tanks. -
provided; known errors or issues. Manuals are updated with version revisions and are
in PDF format.
Design and analysis work being performed using | Preliminary sizing of pressure vessels. Compress
this application Codeware is not used for final design.

15
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Name: Sean G. Smith

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Pliace, Richland WA 99352

Phone/email/facsimile: (509) 371-8179 / sgsmith2@bechtel.com / (509) 371-8172

Principal DOE Organization(s) supported: U.S. Departnsent of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: QM&MSMM&M@W
HVAC, mmsmnmnmsmmmmmLQma

For each safety software application w

Code/application name and version

Control Valve Sizing - Gas Service, Version 1.1

Function of code Calculate Valve Sizing
*Area of applicability - see above Instrumentation and Control (1&C)
Mechanical Systemis

Application (what projects/facilities at the
' gite/lab)

WTP RPP Project for the LAW, PTF, HLW, BOF,

. mdoﬁaﬁcﬂiﬁuuneededonﬂwgoject.

Code developer and/or sponsor ' Calvin Lasley (PPS)

Commercial, Proprietary, or Qther (explain) Othet 'l'hero\mcwugcnermdbyI&CCmtnl
. on the WTP RPP project.

Current Owner/Vendor and technical support Calvin Lasley (PPS)

provider .

Documentation available ¢  24590-WTP-VV-ENG-03-002, Control

Valve Sizing for Gas Service - QAS Routine
o 24590-WTP-GPG-J-016, Design Guide

of choice -R; Occasional - Q)

Coutrol Valve Sizing
Code Platform (Worhuuon. PC-based, PC-Based
Mainframe)
Operating System (Windows #, DOS, Other) Windows 2000 Service Pack 3
Windows NT 6 SP6a
Frequency of Use (Routine, repeated use, code | Routine

How are error and user questions reported?

All errors will be reported to the PPS and processed
in accordance with 24590-WTP-GPP-IT-001. All
questions sre also directed to the PPS.

software, ease of application; documentation
provided; known exrors or issues.

Comments on experience with this computer.

1&C have generated a significant amount of
calculations with this routine and have not
experienoed any technical errors or issues.

16




CCN: 075930 - Attachment #1 - Page 10 of 47

Design and analysis work being performed
using this application

Design work being performed involves 1&C
generating a valve size calculation based upon
committed process data from Mechanical Systems.
Once the sizing is completed and the calculation
released, the HOLDS are removed from the P&ID’s
and Plant Design can model accordingly.
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Name: Sean G. Smith

| Organization: Bc;chtel National, Imc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (509) 371-8179 / sgsmith2@bechiel.com / (509) 371-8172

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Apphahmuundmthcmﬂysumddemmofu&tychumdmymﬁcmmm
and components in the following areas: Civil/Structural/Geotechmical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Sysm.hmﬁondeonuol,Qﬂw.

For each safety software aggllcaﬂon ldudﬂul.

Code/application name and version

Control Valve Sizing - Liquid Service, Version 1.1

Function of code

Calculate Valve Sizing

*Area of applicability - sce above

Instrumentstion and Control (1&C)
Mochanical Systems

Application (what projects/facilities at the
site/lab)

WTP RPP Project for the LAW, PTF, HLW, BOF,
and other facilities as needed on the project.

Code developer and/or sponsor

Calvin Lasley (PPS)

Commercial, Proprietary, oerm(aplam)

Other. The routine was generated by 18C Central
ing on the WTP RPP project. .

Current Owner/Vendor and technical support
provider

Calvin Lasley (PPS)

Documentation available

o 24590-WTP-VV-ENG-03-001, Control
Valve Sizing for Liquid Service - QAS
Routine

*  24590-WTP-GPG-J-016, Design Guide
Control Valve Sizing

of choice -R; Occasional - Q)

Code Platform (Workstation, PC-based, PC-Based

Mainframe)

Operating System (Windows #, DOS, Other) Windows 2000 Service Pack 3
Windows NT 6 SP6a

Frequency of Use (Routine, repeated use, code

Routine

How are error and user questions reported?

All errors will be reported to the PPS and processed
in acoordance with 24590-WTP-GPP-IT-001. All
questions are also directed to the PPS.

Comments on experience with this computer
software, case of apphcatlon, docume:mtlon
provided; known errors or issues.

1&C have generated a significant amount of
calculations with this routine and have not

experienced any technical esrors or issues.

18




OCN: 075930 - Attachment #1 - Page 12 of 47

Design and analysis work being performed
using this application

Design work being performed involves I&C
generating a valve size calculation based upon
committed process data from Mechanical Systems.
Once the sizing is completed and the calculation
released, the HOLDS are removed from the P&ID’s
and Plant Design can model accordingly.
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Name: Sean G. Smith

Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Trestmest Plant, Hanford

Address: 243S Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (509) 371-8179 / sgsmith2@bechtel.com / (509) 371-8172

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems
and components in the following areas: Civil/Structural/Geotochnical Systems, MechamcalSwwms,
HVAC, Electrical Systems, Fire Protection Systems, [nstrumentation and Control, Qther.

For each safety software application identified:

Code/aspplication name and version

Control Valve Sizing - Steam Service, Version 1.1

Function of code

Calculate Valve Sizing

* Area of applicability - see above

Instrumentation and Control (I&C)
Mechanica! Systems

Application (what projects/facilitics at the
site/lab)

'WTP RFP Project for the LAW, PTF, HLW, BOF,
and other fhcilities as needed on the project.

Code developer and/or sponsor

Calvin Lasley (PPS)

Commercial, Proprietary, or Qther (explain)

Other. The routine was generated by 16&C Central

Curreat Owner/Vendor and technical support
provider

&l‘he%-ihc WTP RPP project.
Calvin (PPS)

Documentation available

e 24590-WTP-VV-ENG-03-003, Control
Valve Sizing for Steam Service - QAS

of choice -R; Occasional - Q)

Routine
o 24590-WTP-GPG-J-016, Design Guide

Coatrol Valve Sizing
Code Platform (Workstation, PC-based, PC-Based
Mainframe)
Operating System (Windows #, DOS, Other) Windows 2000 Service Pack 3

Windows NT 6 SP6a

Frequency of Use (Routine, repeated use, code | Routine

How are error and user questions reported?

All errors will be reported to the PPS and processed
in accordance with 24590-WTP-GPP-IT-001. All
questions are also directed to the PPS.

Comments on experience with this computer
software, ease of application; documentation
provided; known errors or issues.

I&C have generated a significant amount of
calculations with this routine and have not
experienced any technical errors or issues.
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Design and analysis work being performed
using this application

Design work being performed involves [&C
generating a valve size calculation based upon
committed process data from Mechanical Systems.
Once the sizing is completed and the calculation
released, the HOLDS are removed from the P&ID’s
and Plant Design can model accordingly.
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Name: Amir Hamaoui

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (415) 768-5516 / shamaoui@bechtsl.com / (415) 768-5512

Principal DOB Organiuﬁon(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and componeats in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Qther.

For each safety software application W

software, case of application; documentation
provided; known crrors or issues.

Code/application name and version DAPSS 1.0

Function of code Process Tool

* Area of applicability - see above Piping

Application (what projects/facilitics at the PTE, HLW

site/lab)

Code developer and/or sponsor Amir Hamaoui
Commercial, Proprietary, or Other (explain) Developed

Current Owner/Vendor and technical mpport Amir Hamaoui

provider

Documentation available Non-QAS documentation
Code Platform (Workstation, PC-based, PC-based

Mainframe)

Operating System (Windows #, DOS, Other) Windows

Frequency of Use (Routine, repeated use,code | R

of choice -R; Occasional - Q) .

How are error and user questions mportnd? Email to PPS

Comments on experience with this oomputer Increases efficiency and quality.

Design and analysis work being performed using
this application

Pipe Support Calculation Qualification Report
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Survey Information Prepared By:

Name: Farhang Ostadan

Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 415-768-3734

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Qther.

For each safety software application identified:

Code/application name and version CE928 (DATAN), 1991, version C14PC

Function of code Probabilistic data analysis

* Area of applicability - sce above C ’

Application (what projects/facilities at the All Seismic Category [ WTP buildings

site/lab)

Code developer and/or sponsor Bechtel

Commercial, Proprietary, or Qther (explain) P

Current Owner/Vendor and technical support Bechtel

provider

Documentation available Computer Service Library of Bechtel Corp: in San
Francisco, California

Code Platform (Workstation, PC-based, PC-based

Mainframe)

Operating System (Windows #, DOS, Other) Windows 95/98/2000

Frequency of Use (Routine, repeated use, code o)
of choice -R; Occasional - Q)

How are error and user questions reported? Report to technical specialist or the Computer
Service Library of Bechtel Corp. in San Francisco,
California

Comments on experience with this computer Specialized program needs experienced user

software, case of application; documentation
provided; known errors or issues.

Design and analysis work being performed using | Probabilistic data analysis of ground motions
this application
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Survey Information Prepared By:

Name: Carlos Villalpando

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richiand WA 99352

Phone/email/facsimile: 371-2782

Principal DOE Organization(s) supported: U.S. Departmest of Energy, Office of River Protection

Applicability
Apphcauomsuwdmﬁemdysumddeamofufdychuunduﬁtynwﬁcmtmm systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, ]n'u'\menm:ndContml,QM

For each safety software applicatien identified:

Code/application name and version

: ETAP POWERSTATION 4.7.0
Function of code Eleetrical Power System Analysis
* Area of applicability - see above Electrical Systems
" | Application (what projects/facilities at the Acroes all facilities
site/lab)
Code developer and/or sponsor . OTL
Commercial, Proprietary, or Qther (explain) Commercial

Current Owner/Vendor and technical suppon
provider

Bechtsl National, Inc. / OT1 is the vendor/tech
support ' 4

Documentation available

Yes - Manuals & online documentation

Code Platform (Workstation, PC-based,
Mainframe)

Operating System (Windows #, DOS, Oth:r)

Windows NT 4.0, Windows 2000, Windows
Millennjum, Windows XP

Frequency of Use (Routine, repeated use, code
of choice -R; Occasional - Q)

Routine usage

How are error and user questions reported?

Error notification is handled according to procedure
24590-WTP-GPP-IT-001, Use of Quality Affecting
Sqﬂvaioadmandmbeobnmedﬂnough
Project Archives and Document Controls,

User questions are handled intemally, or by OTT -
techm _

Comments on experience with this computer
software, case of application; documentation
provided; known errors or issues.

hnical sgpport.
ETAP PowerStation is a fully graphical power
systems analysis program that runs on Microsofi®
Windows® 98, NT 4.0, 2000, Me, and XP
cnvironments. ETAP PowerStation is used to
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analyze complex power distribution networks
requiring intensive computation. The software has
been in use from the beginning of the project. There
have been software errors reported in accordance to
procedure 24590-WTP-GPP-IT-001, Use of Quality -
Affecting Software Applications. These errors have
not affected project calculations. All the recorded
errors have been documented and can be obtained
through Project Archives and Document Controls.

Design and analysis work being performed
using this application

See above. Electrical system analysis work such as
short circuit, load flow, cable pull, and grounding
calculations as required.
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Surve! Information Prepared By:

Name: Sean G. Smith

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richiand WA 99352

Phone/email/facgimile: (509) 371-8179 / sgsmith2@bechtel.com / (509) 371-8172

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Pretection

Heability
AA]l:gl;limtionisuse:clintlmam.lyxisanddesignofufetyclauaudnfetysignifielntsu'uctmu,syatezns,
and components in the following arcas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety software application id H

Code/application name and version - FLOWEL, Version 3.0g
Function of code Calculate Orifice Plate Size(s)
*Ares of applieobility - see above Instrumentation and Control (I&C)
Application (what projects/facilitics at the WTP RPP Project for the LAW, PTF, HLW, BOF,
site/lab) and other facilities as neoded on the project.
Code developer and/or sponsor Kenonic Controls LTD
© | Sean G. Smith (PPS)

Commercial, Proprietary, or Qther (explain) : Commercial

Current Owner/Vendor and technical support. Kenonic Controls LTD
provider

Documentation available e 24590-WTP-PL-IN-03-001, Project Plan for
‘ FLOWEL

e 24590-WTP-RPT-ENG-03-016, FLOWEL
Software Requirements Specification

¢  24590-WTP-PL-ENG-03-016, FLOWEL
V&YV Plan

o  24590-WTP-VV-HS-03-002, Verification
and Validation Report for FLOWEL

e FLOWEL 3.0 for Windows, Revision G, July
1999, Kenonic Controls Ltd.

¢ - FLOWEL 3.0 Equations Validation Vol. 1, 2,
3, February 1995, Kenonic Controls Ltd.

Code Platform (Workstation, PC-based, PC-based
Mainframe)

Operating System (Windows #, DOS, Other) | Windows NT 6 SP6a
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Frequency of Use (Routine, repeated use, code
of choice -R; Occasional - Q)

Occasional

How are error and user questions reported?

All errors will be reported to the PPS and processed
in accordance with 24590-WTP-GPP-IT-001. All
questions are also directed to the PPS.

Comments on experience with this computer
software, ease of application; documentation
rovided; known errors or issues.

1&C have generated calculations with this routine
and have not experienced any technical emrors or
issues.

Design and analysis work being performed
using this application

Design work being performed involves 1&C
generating an orifice size calculation based upon
committed process data from Mechanical Systems.

27




Survey Information Prepared By:

CON: 075930 - Attachment #1 - Page 21 of 47

Name: Jon Berkoe

| Organization: Bechtel National, Inc.

'| Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, RIcllnd WA 99352

Phone/email/facsimile: 415-768-2149; jberkne@bechtel.com; 415-768-1794

| Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability '
A::Baﬁwhuwdhﬂwmlyshmasimbfnfaychnmdnfayﬁgniﬁmtsmmwm
and components in the following areas: Civil/Structural/Gectechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Coatrol, Qther.

For each safety seftware application identified:

Code/application name and version

Fluent - Version 6.1.18

Function of code

Computational Fluid Dynamics

* Area of applicability - see above

HVAC, Mechsnical Systems

Application (what projects/facilities at the
site/lab) v

HLW, LAW, and Pre-Treatment Buildings ~Mixing
Vessels, Pour Caves, Canisters

Code developer and/or sponsor

Fluent, Inc. (L.ebanon, NH)

Mainframe)

Commercial, Proprietary, or Other (explain) Commeroial

Current Owner/Vendor and technical support | Fluent, Inc. (Lebanon, NH)
providex .

Documentation available Yes - COROM

Code Platform (Wortkstation, PC-based, Workstation snd PC

Operating System (Windows #, DOS, Other)

Linux, Windows 2000, Unix

Frequency of Use (Routine, repeated use, code
of choice -R; Occasional - Q)

R

How are error and user questions reported?

Documentation or email replies sent from vendor to
PPS; PPS to notify users of significant errors

Comments on experience with this computer
software, case of application; documentation
provided; known errors or issues.

Very robust and industry-tested software. User-
friendly Graphical user interface. Excellent
CDROM documentation. Errors reported and
resolved effectively.

Design and analysis work being performed using
this application

CFD snalysis of pulsed jet mixing systems for
Newtonisn and non-newtonian vessels; CFD analysis
for LAW/HLW pour cave HVAC design and
structural heat transfer.
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Name: Ronald Graves

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile:

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety sbﬁare application identified:

Code/application name and version

Fluent 6.1.18

Function of code

Computational Fluid Dynamics

*Area of applicability - see above

Mechanical Systems

Application (what projects/facilities at the
site/lab)

Species transport and heat transfer in HLW waste
tanks

Jon Berkoe

provider

Code developer and/or sponsor
Commercial, Proprietary, or Qther (explain) Commercial
Current Owner/Vendor and technical support Fluent, Inc.

provided; known errors or issues.

Documentation available Document is online at www.fluent.com and on CD
Rom

Code Platform (Workstation, PC-based, PC (Compaq W6000)

Mainframe)

Operating System (Windows #, DOS, Other) Windows 2000, SP3

Frequency of Use (Routine, repeated use, code of | Repeated use, code of choice

choice -R; Occasional - Q)

How are error and user questions reported? Fluent technical support/PPS

Comments on experience with this computer Running the code requires training and knowledge

software; ease of application; documentation - in physics and fluid dynamics.

Design and analysis work being performed using
this application

The Bechtel SF group is using the code for a
number of WTP projects. E&NS is using the code
for safety analysis work.
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Name: Sam Ramesh

| Organization: Bechtel National, Inc.

Site or Laboratory:

River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 509-371-5425

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

and components in the following areas: Ci

Application is used in the analysis and design of safety class and safety significant structures, systems,
vil/Structural/Geotechnical

Systems, Mechanical Systems,

HVAC, Electrical Systems, Fire Protection Systems, Instrumenstion and Control, Other.

For each safety software application identified:

Code/application name and version

GTSTRUDL Version 25

Function of code Struotural and Finite Element Analysis - Concrete
and Steel Design

* Area of applicability - see above C

Application (what projects/facilities at the All major WTP buildings and structures

site/lab)

Code developer and/or sponsor Georgia Tech University

Commercial, Proprietary, or Qther (explain) - 1 P

Current Owner/Vendor and techmeal suppo!t Georgia Tech University

provider

Documentation available Yes

‘Code Platform (Workstation, PC-based, :
Mainframe) '

Workstation installation, License off wtps0050
server )

Operating System (Windows #, DOS, Other)

Windews 2000 Service Pack 3

Frequency of Use (Routine, repeated use, code
of choice -R; Occasional - Q)

R

How are error and user questions reported?

Errors are reported to Computer Sexvice Library in
San Francisco. The Computer Service Library
forwards the Error Notices to the PPS. User
Questions are reported to the to the PPS.

Comments on experience with this computer
software, case of application; documentation
provided; known errors or issues.

Comprebengive program for analysis and design of
structures. Known errors are distributed to users
 SENs.

Design and analysis work being performed using
this application

Structural and Finite Element Analysis - Concrete
and Steel Design
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Survey Information Prepared By:

Name: Charles W. McKnight

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project ~ Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (509)371-3145/cwmcknig@bechtel.com/(509)371-3508

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Qther.

For each safety software application identified:

Code/application name and version

HASS 7.5
Function of code _ Hydraulic analysis of automatic fire protection
rinkler systems
*Area of applicability - see above Fire Protection
Application (what projects/facilities at the Hydraulic analysis of automatic fire protection
site/lab) sprinkler systems
Code developer and/or sponsor N/A

Commercial, Proprietary, or Qther (explain) Commercial

Current Owner/Vendor and technical support Bechtel National Inc/ Haestad Methods Inc.
provider

Documentation available Yes
Code Platform (Workstation, PC-based, PC-Based and Workstation
Mainframe)

Operating System (Windows #, DOS, Other) Windows NT, 2000, XP

Frequency of Use (Routine, repeated use, code R
of choice -R; Occasional - Q)

How are error and user questions reported? Via phone or email

Comments on experience with this computer This software is very easy to use and does an

software, ease of application; documentation excellent job of modeling fire protection sprinkler

provided; known errors or issues. systems. There are no known errors or issues at this
time.

Design and analysis work being performed using | This software is being used to verify fire sprinkler

this application designs supplied by subcontractors.
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Name: Scott Rossell

| Organization: Bechtel National, In¢,

Site or Laboratory: River Pretection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phom/mil/faeoimilc: Phone: (509) 371-3843, e-mail: srosseli@bechtel.com, fax: (509) 371-3507

Principal DORB Organization(s) supported: US, Department of Energy, Office of River Protection

pplmﬂonumdmthemﬂymnddedpdnfetyol-ndnﬁtymﬁmmmm
and components in the following areas: Civil/Structural/Geotechinical Systems, MechamulSynam.
HVAC, Electrical Systems, Fire mwSMMmMCMI,Qmu

For each safety software application identifisd

Code/spplication name and version HSC Chemistry 4.1

Function of code Chemical Reagtion Equilibrium Software with
Thermodynamic Databese

*Area of applicability - sec above Other .

Application (what projects/facilitics at the Used to define enthalpies for certain compounds-

site/lab) ‘ :

Code developer and/or sponsor . | Outolaxtipys Research Oy

Commercial, Proprietary, or Qther (aphm) Commercial

Current Owner/Vendor and technical support:
provider

developer: mailto-hsc@outokumpu.com

vendor: hitp://www.csm-software.com/ or

http://www.chemsw.comy

Documentation available

 Users have a manual
Code Platform (Workstation, PC-based, Workstation
Mainframe) ‘
Operating System (Windows #, DOS, Other) | Windows

Frequency of Use (Routine, repeated use, code
of choice -R; Occasional - Q)

(o)

Howarearormduserquesuonsrepomd? _

Users can refer to the manual, other users or the PPS

for questions. The procedure for error reporting is
documented in: 24590-WTP-3DP-G04B-00038.

Comments on experience with this computer
software, case of application; documentation
provided; known etrors or issues.

o Itis useful as a quick reference for
thermodynamic information

¢ The documentation does a good job of
explaining the features and giving examples.

¢ - Upgrade information is posted on the website:
‘http://www.outokumpu.com/hsc
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Design and analysis work being performed
using this application

Temperature Enthalpy data was extracted from the
database for several minor compounds.

The majority of the enthalpy information in the mass
balance was taken from Thermochemical Data of Pure
Substances by Barin. However, for completeness
temperature enthalpy data was extracted from the HSC
database for several minor components that were not
found in the Barin reference.
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Sarvey Information Prepared By:

Name: Snehal Shah

| Organization: Bechtel National, Inc.

Site or Laboratory: mmmmiwea-wwwmm,mm

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 509-371-4540 / ssshah@bechtel.com /

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applcability

Application is used in the preliminary sizing of safety class and safety significant structures, systems, and
components in the following arcas: Mechanical Systems

Note: This soﬁwmnnotundfotﬁmldennofmycmmmtmﬂeuofnfetychmﬁaum

For each safety software application identified:

Code/application name and version : HTRI (IST 2.0)

Function of code Thermal design/rating of shell and tube heat
exchangers

*Area of applicability - see above Mechanical systems

Application (what projects/facilities at the heat exchangers for PTF, HLW, LAW, BOF, LAB

site/lab) '

Code developer and/or sponsor HTRI Inc.

Commercial, Proprietary, or Qther (explain) Commercial off the shelf

Current Owner/Vendor and technical support. HTRI Inc.

provider

Documentation available Yes

Code Platform (Workstation, PC-basged, PC-based, Workstation
Mainframe)

Operating System (Windows #, DOS, Other) - Windows

Frequency of Use (Routine, repeated use,code | R
of choice -R; Occasional - Q)

How are error and user questions reported? Software error notices

Comments on experience with this computer HTRI (IST 2.0) is widely used software for thermal
software, ease of application; documentation design of shell and tube heat exchanger design and

provided; known errors or issues. rating, which is very thoroughly documented and
supported by the vendor

Design and analysis work being performed unng Preliminsry sizing of shell and tube type heat

this application exchangers to support Material Requisition for

quotes and to verify the vendor design. This is mot
used for final design of any shell and tube heat
exchanger.
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Survey Information Prepared By:

Name: Snehal Shah

Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 509-371-4540 / ssshah@bechtel.com /

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicablility
This program is not used on WTP/RPP project, this program is part of HTRI package.
Note: This software is not used for final design of any component regardless of safety classification.

For each safety software application identified:

Code/application name and version HTRI (PHE 2.0)
Function of code Design/rating of plate and frame heat exchangers
* Area of applicability - see above None

Application (what projects/facilities at the N/A

site/lab)

Code developer and/or sponsor HTRI Inc.

Commercial, Proprictary, or Other (explain) Commercial off the shelf
Current Owner/Vendor and technical support HTRI Inc.

provider .

Documentation available Yes

Code Platform (Workstation, PC-based, PC-based, Workstation
Mainframe)

Operating System (Windows #, DOS, Other) DOS

Frequency of Use (Routine, repeated use, code N/A
1 of choice -R; Occasional - Q)

How are error and user questions reported? N/A

Comments on experience with this computer Not used
software, ease of application; documentation
provided; known errors or issues.

Design and analysis work being performed using | Not used
this application
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Name: Stephen Troilett

| Organization: Bechtel National, Ine.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/ecmail/facsimile: (509) 371 3710 __ sptroilo@bechtel.com

plluhlllty
and components in the following areas:

PrincipdDOEOrgmintim(s) WU&de,Omceofww

Application is used in the snalysis and design of safety class and safety significant structures, system,
Civil/Structural/Gegtachnical

Systems, Mechanical Systems,

HVAC, Electrical Systems, Fire Protection Systems, Jnstrumentstion snd Control, Qther.

For each safety software identified: ,
Code/application name and version | Detmia Envision Version D5R12 (IGRIF)
Function of code lnokumlldemofkemowlyopaﬂadphnt

quynmt

® Area of applicability - see above

Application (what projects/facilities at the
site/lab)

RPP-WTP. High Level Waste Treatment Plant, Pre
Trestment Facility, Low Active Waste and

of choice -R; Occasional - Q)

Laborstorics
Code developer and/or sponsor PPS / Stephen Troilett
Commercial, Proprictary, or Other (explain) ' [C
QnrwtOwna/Vendormdtechmaluwm WTP / Delmia snd Delmia
provider ~
Documentation available Delmia O&Wuon
Code Platform (Workstation, PC-based, PC-based
Mainframe) .
Operating System (Windows #, DOS, Other) | Windows 2000
Frequency of Use (Routine, repeated use, code | Routine

How are error and user questions reported?

Directly to Delmia support services, either via e-mail
or over the

Comments on experience with this computer
software, case of application; documentation
provided; known errors or issues.

IGRIP is & 3 Dimensional aoﬁwnrewlnchuavuy

good tool for viewing plant and equipmentin a
virtual world.

Design and analysis work being performed using
this application

Envision provides a virtual model for looking at the
_overall design and finctionality of complete systems.
Taking into account equipment dynamic movement
and reach, system cycle times, overall equipment
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layout, equipment functionality and maintainability,
remote viewing from cameras and shield windows.
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Name: Mary Hull

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Ceater Place, Richland WA 99352

Phone/email/facsimile: 509-371-3739

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

licability . .
AAgﬁaﬁmhmdmﬂwmdwhmddedmdufaych-mdufaydgﬁﬁ«mmm,M
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, [nstrumentation and Coutrol, Other. ‘

For each safety software application identified:

Code/application name and version Msthcad 11, Roark’s and Civil Engineering Library
Function of code Application used to complete calculations

* Area of applicability - see above ALL

Application (what projects/facilitics at the ALL

site/lab)

Code developer and/or sponsor PPS - Mary Hull

Commercial, Proprictary, or Other (explain) C

Current Ownex/Vendor and technical support Mathsoft

provider

Documentation available User Guide

Code Platform (Workstation, PC-based,
Mainframe)

CmLicennonmwtpooo%,aharedm
workstations

Operating System (Windows #, DOS, Other) Win2K service Pack 3
Frequency of Use (Routine, repeated use, code | R

of choice -R; Occasional - Q)

How are error and user questions reported? To the PPS and then with SENs

Comments on experience with this computer
software, ease of apphcahon, docmnenuaon
provided; known errors or issucs.

MathCAD is & widely used software (comparable to
Microsoft excel), it is easy to use because it displays
calculstions and output in a “book” like manner.
Known errors, documentation, and templates are
found off their website.

Design and analysis work being performed using
this application

Every calculation for the WTP can be created using
this software.
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Name: Ronald Graves

Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 509-371-3744

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety software application identified:

Code/application name and version

Mathematica

Function of code

Mathematical tool

*Area of applicability - see above

Mechanical Systems, Safety Analysis

Application (what projects/facilities at the
site/lab)

Used as a mathematical tool for WTP safety
analysis.

provider

Code developer and/or sponsor Ronald Graves
Commercial, Proprietary, or Qther (cxplain) Commercial
Current Owner/Vendor and technical support ‘Wolfram Research.

Mainframe)

Documentation available Documentation is in a book, which came with the
product. Help files are accessible when the program
is running.

Code Platform (Workstation, PC-based, PC (Compaq W6000)

Operating System (Windows #, DOS, Other)

Windows 2000, SP3

Frequency of Use (Routine, repeated use, code of
choice -R; Occasional - Q)

Repeated use, code of choice

How are error and user questions reported?

Wolfram Research

Comments on experience with this computer
software, ease of application; documentation
provided; known errors or issues.

Running the code requires training and knowledge
in mathematics. Also, some features require Lisp

programming knowledge.

Design and analysis work being performed using
this application

The code is being used as a tool to solve safety
analysis related problems.
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Survey Information Prepared By:

Name: Steven M. Heary

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treattwent Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 371-3695/ loony 371-3511

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

AppHicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety software application identifiod:

Code/spplication name and version

- MCnP 4C
Function of code . Ciriticality and dose rate determination
* Area of applicability - see above . Q'mcllityandd:ieldmgmalysls
Application (what projects/facilities at the WTP
site/lab)
Code developer and/or sponsor LANL

Commercial, Proprictary, or Other (explain) -~ | Commercial

CmentOwnet/deorandwchmedwppm {1 ORNL

provider

Documentation available ' Yes’
Code Platform (Workstation, PC-based, * | PC-Based
Mainframe)

Operating System (Windows #, DOS, Oﬂv.t) DOS program but runs under windows:

Frequency of Use (Routine, repeated use, code | Routine
of choice -R; Occasional - Q)

How are crror and user questions reported? Software Error Notification Form

Comments on experience with this computer No problems®
software, ease of application; documentation
provided: known errors or issues.

Deamandanalymworkbemspermtmedmﬁg Criticality and dose rate analysis
this application '
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Survey Information Prepared By:

Name: Jack Shen

Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (415) 768-2867 / jkshen@bechtel.com / (415) 768-5512

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety software application identified:

of choice -R; Occasional - Q)

Code/application name and version B31.3/ME101 Release N8
Function of code Process Tool for pipe stress analysis
*Area of applicability - see above M (Piping Systems)

Application (what projects/facilities at the RPP-WTP Project, all Facilities
site/lab)

Code developer and/or sponsor Milton Dong

Commercial, Proprietary, or Qther (explain) P

Current Owner/Vendor and technical support Milton Dong/Mo Khlafallah
provider

Documentation available QAS Documentation

Code Platform (Workstation, PC-based, PC-based -

Mainframe)

Operating System (Windows #, DOS, Other) Windows NT and Windows 2000
Frequency of Use (Routine, repeated use, code R

How are error and user questions reported?

If an error is discovered, the user immediately
notices the Project Program Sponsor (PPS). The PPS
analyzes software application errors and classifies
them. User notification of Class 1 errors is optional,
at the PPS’s discretion. User notification is required
for Class 2 and Class 3 errors. After being informed
of application errors, the PPS prepares a Software
Error Notification and e-mail notification of the error
to IT Change Manager. Upon receiving a software
error notification from the PPS or IT Change
manager, the user determines if past or present
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activities are impacted or affected by the error and
take appropriate action to avoid use of results with
the error prosent.

Comments on experience with this computer
software, ease of spplication; documentation
provided; known exrors or issucs.

ME101 performs both static and dynamic piping
stress analyses. It includes the analyses of weight,
thermal expension, the combined weight load and
thermal expansion with non-linear effect, thermal
stratification, wind (UBC or ASCE standards), static
seismic, uniform response spectrum method, the
independent support motion, and water hammer with
linear or non-linesr elements. Harmonic analysis is
available to evaluate steady-state vibrations.
Bechtel's non-linear energy absorber may be used to
reduce dynamic response. All load cases can be
evaluated in a single computer run, and the results
can be combined easily sccording to project criteria
to generate support and hanger guidance and to
perform stress checks. ME101 provides standard
material property tables and a standard AISC table,
and has code compliance checks for the ANSI B31
Codes, ASME Section Il Codes, and the British
Code.

TheME101 input is simple and user-friendly. On
Windows 95/NT platforms, a windows-based
intuitive and easy-to-use GUI interface is provided

‘through the ME101PRE module. State-of-the-art

numaerical techniques and analytical methods are
incorporated to provide the best solutions with fast
turnaround time. On Windows 95/NT platforms, all
graphics can be exported to any Microsoft Office

_progran such as Word. Either a simple linedraw

mode or & more realistic solid mode! mode can be
selected to view the system, and animation of mode
shapes or deformation is available as well. ‘Response
from time history analysis can be plotted in the form
of time history traces.

Based on the staffing curve in Pipe Stress Group, we
may neod ME101 software licenses up to 15 ~20
copies to perform the piping stress analysis for this

Design and analysis work being performed ulmg
this application

Pipe stress analysis and code compliance
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Sarvey Information Prepared By:

Name: Jack Shen

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (415) 768-2867 / jkshen@bechtel.com / (415) 768-5512

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety software application identifled:

Code/application name and version

Code: B31.3

Application name and version
ME150 Version 19

ME152 Version 11

MEI153 Version 11

of choice -R; Occasional - Q)™

MEI149 Version 6

ME035 Version 16
Function of code Process Tool for pipe support design
*Area of applicability - see above M (Piping Systems)
Application (what projects/facilities at the RPP-WTP Project, all Facilities
site/lab)
Code developer and/or sponsor Harendra Shah
Commercial, Proprietary, or Qther (explain) P
Current Owner/Vendor and technical support Harendra Shah /Mo Khlafallah
provider
Documentation available QAS Documentation
Code Platform (Workstation, PC-based, PC-based
Mainframe)
Operating System (Windows #, DOS, Other) Windows NT and Windows 2000
Frequency of Use (Routine, repeated use, code R

How are error and user questions reported?

If an error is discovered, the user immediately
notices the Project Program Sponsor (PPS). The PPS
analyzes software application errors and classifies
them. User notification of Class 1 errors is optional,
at the PPS’s discretion. User notification is required
for Class 2 and Class 3 errors. Afler being informed
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of application errors, the PPS prepares & Software
Error Notificstion and e-mail notification of the error
to IT Change Manager. Upon receiving a software
error notification from the PPS or IT Change
manager, the user determines if past or present
activities are impacted or affected by the error and

. mmmbavmdmofresulhmﬂx

the ervor present.

Comments on experience with this computer |
software, ease of application; documentation
provided; known errors or issues.

ME150 is a suite of unique integrated computer
programs for pipe support engineering work that
increases productivity, consistency and quality while
family of programs effectively addresses technical,
the time consuming manual calculstion, expensive
engineering judgment and “cookbook™ approach,
while reducing materisl and construction cost, and
unneoessary repairs. The results provide the margin
factors of various pipe support elements, thus assist
in making sound engineering decisions in a timely
fashion, snd reduoce the need for re-calculation.
ME150 family of programs contains five PC-based
mm Together with Windows

OpenGL graphic, this program provides us more
power and versatility than the traditional mainframe
systoms. The Windows 95/NT version utilizes a
graphical user interface to easc our work as we have
expected frem today’s computer technology. ME150
family of programs has user’s friendly interfacs,
flexibility and simplicity, and provides consistency
and integration.

Design and analysis work being performed m;
this application

Pipe support design and code compliance
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Survey Information Prepared By:

Name: Steven M. Henry

Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 371-3695/ smhenry@bechtel.com/ 371-3511

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability
Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,

HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety software application identified:

Code/application name and version

Micro Shield 6.01
Function of code Calculate Dose rate
* Area of applicability - see above Shielding Analysis
Application (what projects/facilities at the WTP
site/lab)
Code developer and/or sponsor Grove Engineering
Commercial, Proprietary, or Qther (explain) Commercial
Current Owner/Vendor and technical support BNI/Grove Engineering
provider
Documentation available Yes
Code Platform (Workstation, PC-based, PC-Based
Mainframe)
Operating System (Windows #, DOS, Other) Windows
Frequency of Use (Routine, repeated use, code R
of choice -R; Occasional - Q)
How are error and user questions reported? Software Error Notification Form
Comments on experience with this computer No problems
software, ease of application; documentation
provided; known errors or issues.
Design and analysis work being performed using | Shiclding Analysis
this application
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Name: Sharok Khabir
| Organization: Bechtel Nationsl, Inc.
Site or Laboratory: River Protection Preject - Waste Treatment Plant, Hanford

Address: 2435 Stevens Ceunter Place, Richland WA 99352

Phone/email/facsimile: 371-3628/skhabir@bechtel.com
Principal DOE Organization(s) supported: U.S.anrtnd of Energy, Office of River Protection

NHeability _
:;:Mmuundhmemdwmmddwpﬁnmychuadnfayamﬂmtmm
and components in the following arcas: Civil/Strustural/Geotecimical Systems, Mechanical Systems,
HVACG, Electrical Systems, Fire Protection Systems, Jnstrumentation and Control, Other. .

For each safety software application identified:

Code/spplication name and version Jot Impingoment Code (NE155)
Function of code ‘ Jet lnpm.-nnt forces and zone
* Area of applicability - see above Mechanical Systems

Application (what projects/facilities at the | All

site/lab)

Code developer and/or sponsor Bechtel

Qomtmul Proprietary, oerhc(mﬂ) None

provider

Documentation available : User Manual (on hand per Corporate procedure for
SCP’s.)

Code Platform (Workstation, PC-based, PC - Based

Mainframe) ' _

Opersting System (Windows #, DOS, Other) Window/DOS

Frequency of Use (Routine, repeated use, code | Occasionat

of choice -R; Occasional - Q)

How are error and user questions reported? - Errors are to be handled per Project procedures
24590-WTP-GPP-IT-001, Use of Quality Affecting
Sofiware Applications.

Comments on experience with this computer. Working knowledge of heat transfer and fluid flow
software, ease of application; documentation: required. About 4 hours are required to familiarize a

provided; known errors or issues. user with the code.

Design and analysis work being performed using Nooe at this time. Plans are to use the software for

this application Hazard topegraphy final implementation and
completion.
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Name: Tim Eichhorn

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (509) 371-3679/tpeichho@bechtel.com / (509) 371-3507

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, nstrumentation and Control, Other.

For each safety software application identified:

Code/application narne and version

Pipe-Flo Compressible Version 7.0

site/lab)

Function of code Calculate flow parameters in compressible fluid flow
piping networks.

*Area of applicability - see above M

Application (what projects/facilities at the WTP Mechanical Systems Richland

Code developer and/or sponsor

PPS - Tim Eichhom

Commercial, Proprietary, or Other (explain)

C

Current Owner/Vendor and technical support
provider

WTP - Licensee
Engincered Software Inc. - technical support
provider

Documentation available

24590-WTP-RPT-M-02-002 Rev 2, Test Plan/Report
for Pipe-Flo Compressible Version 7.0

Code Platform (Workstation, PC-based,
Mainframe)

Windows NT Version 4.0 SP6A workstations:
Compaq AP550, Deskpro EN, Evo D500, and
AP400

Windows 2000 Version 5.0 SP3 workstations:
Compaq Deskpro ENS, AP550, Evo D500, Evo
D510, and W6000 Single Processor ,

Operating System (Windows #, DOS, Other)

Windows NT Version 4.0 SP6 and/or Windows 2000
Version 5.0 SP3

Frequency of Use (Routine, repeated use, code
of choice -R; Occasional - Q)

R

How are error and user questions reported?

Errors are reported on screen at local workstation
when the program hits an error/interrupt. Questions
answered by consultation with another engineer,
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enginecring sutomation, or vendor.

Comments on experience with this computer None
software, ease of spplication; documentation

provided; known exrors or issues.
Daimandmalymworkbemgperfmdum Newtonian, compressible, fluid flow through piping

this application systems.
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Survey Information Prepared By:

Name: Tim Eichhomn

| Organization: Bechtel National, Inc,

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (509) 371-3679/tpeichho@bechtel.com / (509) 371-3507

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Qther.

For each safety software application identified:

Code/application name and version

Pipe-Flo Professional Version 7.0

Function of code

Calculate non-compressible flow parameters in fluid

* Area of applicability - see above

flow piping networks.
M

Application (what projects/facilities at the
site/lab)

WTP Mechanical Systems Richland

Code developer and/or sponsor

PPS - Tim Eichhom

Commercial, Proprietary, or Qther (explain)

C

Current Owner/Vendor and technical support
provider

WTP - Licensee
Engineered Software Inc. - technical support
provider

Documentation available

24590-WTP-VV-M-01-001 Rev 4, Verification and
Validation Report for Pipe-Flo Professional

Code Platform (Workstation, PC-based,
Mainframe)

Windows NT Version 4.0 SP6A workstations:
Compaq AP500, Deskpro ENS, AP550, Deskpro
EN, Evo D500, W6000 single Processor and AP400

Windows 2000 Version 5.0 SP3 workstations:
Compagq Deskpro ENS, AP550, Evo D500, Evo

D510, and W6000 Single Processor

Operating System (Windows #, DOS, Other) Windows NT Version 4.0 SP6A and/or Windows
2000 Version 5.0 SP3

Frequency of Use (Routine, repeated use,code | R

of choice -R; Occasional - Q)

How are error and user questions reported?

Errors are reported on screen at local workstation
when the program hits an error/interrupt. Questions
answered by consultation with another engineer,
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engineering automation, or vendor.

Comments on experience with this computer Due to the limited number of pumps contsined in the
software, case of application; documentation software dstabase, engineering judgment must be
provided; known exrors or issues. used when filling out the Mechanical System Data
Sheet to start the bid-procurement process.

Design and analysis work being performed using | Newtonisn, non-compressible, fluid flow through
this application piping systems.
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Survey Information Prepared By:

Name: FariQLOstadan

| Organization: Bechtel National, Inc.

Site or Lﬁboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 415-768-3734

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability

Application is used in the analysis and design of safety class and safety significant structurcs, systems, |
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety software application identified:

Code/application name and version SASSI 2000

Function of code Analysis of soil-structure interaction

* Area of applicability - see above C

Application (what projects/facilities at the All Seismic Category I WTP buildings
site/lab) ' .
Code developer and/or sponsor University of California, Berkeley
Commercial, Proprictary, or Qther (explain) P

Current Owner/Vendor and technical support University of California, Berkeley
provider

Documentation available Computer Service Library of Bechtel Corp. in San
Francisco, California

Code Platform (Workstation, PC-based, PC-based

Mainframe)

Operating System (Windows #, DOS, Other) Windows 95/98/2000

Frequency of Use (Routine, repeated use, code R
of choice -R; Occasional - Q)

How are error and user questions reported? Report to technical specialist or Computer Service

Library of Bechtel Corp. in San Francisco,
California
Comments on experience with this computer Specialized program needs experienced user

software, ease of application; documentation
provided; known errors or issues.

Design and analysis work being performed using | Analysis of soil-structure interaction
this application
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Survey Information Prepared By:

Name: Jack Ho

 Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Trestment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: (509) 37lo3221/jlho@bechtel.cou1(509)37l-3001

Principal DOE Organization(s) supported: us. Department of Energy, Office of River Protection

Applicability
Application is used in the analysis and design of safety class and safoty significant structures, systems,
mwmmmmmmmmmmmwm

HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety software n
Code/application name and version

EA399 / Setroute Ver, 8.7.1.1

Function of code

Cable, raceway and wiring system

* Area of applicability - see above

Eloctricel Syst

Application (what projects/facilitics at the
site/lab)

WP/ All Facilitics and Construction Site

Code developer and/or sponsor Bechtel Information Systems & Technology (IS&T) /
Kenneth Hobbs
Commercial, Proprietary, or Other (explain) Commercial

Current Owner/Vendor and technical suppod

Bechtel Corporation (Owner) and David Kennedy
echnicaSupport)

of choice -R; Occasional - Q)

provider (Tec

Documentation available Bwhnlml.ihuy
Code Platform (Workstation, PC-based, Workstation -
Mainframe)

OpawngSym(Wmdow:#DOSOtha) - { WIN 2000 Service Pack 3
Frequency of Use (Routine, repeated use, code’ | R

How are error and user questions reported?

Error and user questions are reported to Setroute
Administrator and Program Sponsor and also
forwarded o Setroute tTchnical Support.

provided: known errors or issues.

Comments on experience with this computer
software, ease of application; documentation .

An cfficient software program to be used on the
project. Nomundusueshubemxdmnﬁedfoc
SR ver. 8.7.1.1.

Design and analysis work being performed
using this application

Yes, electrical engineers, designers, project control
and construction are using this application.
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Survey Information Prepared By:

Name: Farhang Ostadan

| Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plaat, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 415-768-3734

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicabmty

Application i3 used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,
HVAC, Electrical Systems, Fire Protection Systems, Instrumentation and Control, Other.

For each safety software application identified:

Code/application name and version SHAKE 2000

Function of code Program for conducting equivalent linear seismic
response analyses of horizontally layered soil
deposits

*Area of applicability - see above C

Application (what projects/facilities at the All Seismic Category I WTP buildings

site/lab)

Code developer and/or sponsor Bechtel

Commercial, Proprietary, or Qther (expl_ain) P

Current Owner/Vendor and technical support Bechtel

provider

Documentation available Computer Service Library of Bechtel Corp. in San
Francisco, California

Code Platform (Workstation, PC-based, PC-based

Mainframe)

Operating System (Windows #, DOS, Other) Windows 95/98/2000

Frequency of Use (Routine, repeated use, code 0]
of choice -R; Occasional - Q)

How are error and user questions reported? Report to technical specialist or the Computer
Service Library of Bechtel Corp. in San Francisco,
California

Comments on experience with this computer Specialized program needs experienced user

software, ease of application; documentation
provided; known errors or issues.

Design and analysis work being performed using | Equivalent linear seismic response analyses of
this application horizontally layered soil deposits
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Survey Information Prepared By:

Name: Robert Niall Hunt

Organization: Bechtel National, Inc.

Site or Laboratory: River Protection Project - Waste Treatment Plant, Hanford

Address: 2435 Stevens Center Place, Richland WA 99352

Phone/email/facsimile: 371-3314

Principal DOE Organization(s) supported: U.S. Department of Energy, Office of River Protection

Applicability
Application is used in the analysis and design of safety class and safety significant structures, systems,
and components in the following areas: Civil/Structural/Geotechnical Systems, Mechanical Systems,

HVAC, Electrical Systems, Fire Protection Systems, Instrumentstion and Control, Other.

For each safety software lication identified:

Code/application name and version ;

WINNupra, Version 2.0

Function of code

Integrated Probebilistic Risk Assessments

* Area of applicability - see above

Other - Relisbility Analysis

of choice -R; Occasional - Q)

Application (what projects/facilities at the WTP Operations Risk Asscssment
gite/1ab)

Code developer and/or sponsor SCIENTECH, Inc.
Commercial, Proprietary, or Qther (explain) Proprietary )
Current Owner/Vendor and technical support’ SCIENTECH, Inc.

provider .

Documentation available User’s Manual, V&V Report
Code Platform (Workstation, PC-based, PC-Based

Mainframe)

Operating System (Windows #, DOS, Other) Windows

Frequency of Use (Routine, repeated use, code { O

How are error and user questions reported? '

There si an exror reporting process to SCIENTECH

Comments on experience with this computer
software, ease of application; documentation
‘provided; known errors or issues.

No problems although we do not use all of the
functions provided by the code.

Design and analysis work being performed using

Reliability analyses (Fault trees) for WTP system
configurations
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Survey of Safety Software
Used in Design of Structures, Systems, and Components

1 Survey Information Prepared By

Name(s): Ernie Hamm, Larry Julyk, Robert Brown, Jack Nicholson,
Dave Barnes :

Organization(s): CH2M HILL Hanford Group Inc.

Site or Laboratory: Office of River Protection, Hanford Site

Address: P.O. Box 1500, MSIN R1-14 Richland, Washington 99352

Phone/email/facsimile: (509) 372-0310 FAX (509) 372-1608

Principal DOE organization(s) supported (NN 8A, EM, NE, etc.): EM
Date Survey Form Submitted: 11/15/83 '

2. Design Safety Software

Area of Applicability Compauter Software Name*
Civil/Structural/Geotechnical Systems: ANSYS/ Mochanical Version 7.0
Mechanical Systems Auto

HVAC : GOTH-8NF

Electrical Systems None '

Fire Protection Systems None

Instrumentation and Control None

Others (not included above) . Micro-Shield 6.01

* Enter “None” if no safety software in
applicable the area.




3.

Safety Software Information
Code name and version ANSYS/ Mechanical Version 7.0
Function of code General purpose finite-element code used to

solve linear and non-linear, static and dynamic
structural, and heat transfer problems.

Application (what projects/facilities at
the site/lab)

Double-Shell Tank Integrity Program, Single-
and Double-Shell Dome Load Program,
PUREX connector analysis for Waste Feed
Delivery Project, support for Tank Farm
FSAR.

Code developer and/or sponsor

ANSYS, Inc.

Address: Southpointe

275 Technology Drive
Canonsburg, PA 15317
Email: ansysinfo@ansys.com
Web: http//www.ansys.com
Phone: 724-746-3304

Commercial, Proprietary or Qther
(Explain)

C; Site-license

Current Owner/Vendor and technical
support provider

Same as (d) above; Technical Support included
in Site license fee through East coast vendor
JLR, The Engineering Solutions Company

Address: 111 SE Everett Mail Way, Suite E-
201

Everett, WA 98208-3236
Email: jradochia@jlrcom.com
Web: http//www jlrcom.com
Phone: 425-353-8089, x251

Documentation available

1. User’s Manual (hard copy and online)
2. Verification Manual

other)

3. Class notes
Code platform (Workstation, PC- PC-based
based, Mainframe)
Operating System (Windows, DOS, Windows XP
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Frequency of Use (Routine, repeated
use, code of choice — R; Occasional
use—0;)

How are error and user questions
reported?

ANSYS, Inc. provides hard copy Class 3 error
roports and QA Notices. Website and customer

| portal also provided as well as direct contact

Comments on experience with this
computer software, eass of .
application, documentation provided;
known errors or issues

Formal training classes are available by vender.
Documentation is available on-line for current
version and updates.

Vender is responsive to user identification of
poteatial errors. Patches and updates are
periodically made available to correct errors.




Code name and version

AutoPIPE, Version 6.2

Function of code

Piping stress analysis for safety and non-safety
related systems (ASME B31 and Boiler and
Pressure Vessel Code piping systems)

Application (what projects/facilities at
the site/lab)

Project W-211 and W-314; safety significant
and general service piping systems

Code developer and/or sponsor

Rebis/Bently

Corporate Headquarters address:

685 Stockton Drive

Exton, PA 19341

E-mail: autopipe.com

Phone: 1-800-236-8539 (corporate & technical)

Commercial, Proprietary or Qther
(Explain)

Commercial

Current Owner/Vendor and technical
support provider

Same as (d.) above; Technical Support is
included and is part of Site license fee.

Documentation available

1. User’s Manual
2. Verification Manual

Code platform (Workstation, PC- PC-based
based, Mainframe)

Operating System (Windows, DOS, Windows
other)

Frequency of Use (Routine, repeated | Routine

use, code of choice ~ R; Occasional
use-0;)

How are error and user questions
reported?

The vendor reports updates and sends out error
notices via email. A website exists for
reporting software problems and posing
questions on use of the code. Response is
within 24 hours of the request.

Comments on experience with this
computer software, case of

Documentation is upgraded with each version
‘update.
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Wmmm"‘"‘““- Experience with this software has been good
known esrors or issues and relatively few (minor) errors have boen
identified in more than five years of use. |




Code name and version Micro-Shield 6.01

Function of code Estimate radiation levels and evaluate shielding

Application (what projects/facilities at | Tank Farm Nuclear Facilities
the site/lab)

Code developer and/or sponsor Grove Engineering
15215 Shady Grove Road
Rockville, MD 20850

Commercial, Proprietary or Qther Commercial

(Explain)

Current Owner/Vendor and technical | Grove Engineering 15215 Shady Grove Road
support provider Rockville, MD 20850

Documentation available Users Manual

Verification Manual

Code platform (Workstation, PC- PC Based
based, Mainframe)

Operating System (Windows, DOS, Windows
other)

Frequency of Use (Routine, repeated | Routine
use, code of choice ~ R; Occasional
use - 0O; )

How are error and user questions Customer help lines
reported?

Comments on experience with this This is a good software package. It requires
computer software, ease of the user to have a knowledge of Health

application, documentation provided; | Physics. This is a recent upgrade from 5.05.
known errors or issues
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Code name and version

GOTH-SNF Version 5.3 and Version 6

Function of code

GOTH-SNF is a multi-dimensional, multi-
phase, finite-difference, thermati-hydraulic
computer code

Application (what projects/facilities at
the site/lab)

Analyzing pneumatic flow and pressure drops
for the new Project 314 provided exhauster,
and for analyses of waste tanks.

Code developer and/or sponsor

John Marvin, Incorporated (JMI)

5335 West Van Giesen Street
West Richland, WA 99353

509-967-2940

Commercial, Proprietary or Other
(Explain)

Proprietary

Current Owner/Vendor and technical
support provider

John Marvin Incorporated

Documentation available Analysis Cutput and QA documentation
Code platform (Workstation, PC- | Workstation

based, Mainframe)

Operating System (Windows, DOS Unknown

other)

Frequency of Use (Routine, repeated

use, code of choice - R; Occasional Routi

use-0;)

How are error and user quesﬁons
reported?

Proprietary Code: Handled internal to the
vendor

Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issues

'I‘hblonwmwasdorivodﬁ'omthPRl
GOTHIC code and has been used to support
various Tank Farm Design Efforts for several
years.
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Survey Information Prepared By:

CCN: §73030 - Attachment #2 - Page 1 of 8

Name: Duratek

| Organization: Federal Services

Richiand, WA

Site or Laboratory: River Protection Project - Wasts Trestment and Immobilization Plant,

Address: 345 Hill St, Richland WA

Phone/email/facsimile: 509-376-9942

Principal DOE Organization(s) supported: U&nmcm.omamm

Applicability
List the commercial software packages and
of design for the Waste Trestment and

rummgxmmww=

ry software used in the analysis, design, and testing
Plant (WTP) in Richiand, WA.

po— ———

Code/application name and version Fluent/Gembit

Function of code Finite Element Analysis
*Area of applicability - see above | Waste Glase Melter Design
W(mmwmmﬁ.uu | River Protection Project Waste Glass Melters
si —

Code developer and/or sponsor Fluent

Commercial, Proprictary, or Qther (explain) Commercial

Current Owner/Vendor and technical support Fluent

provider _ -

Documentation availsble Maninls and CDs

Code Platform (Workstation, PC-based, PC Based

Masinframe)

Operating System (Windows #, DOS, Other) Windows

Froquency of Use (Routine, npenedme,code Occasional

of choice -R; Occasional - Q) -

How are error and user questions reported? E-mail and website
Commcntsonapmmmﬁﬁnsm Good. No issucs

Process CFD design of gas flow and heat transfer.
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Code/application name and version Algor
Function of code Finite Element Analysis
* Area of applicability - see above Waste Glass Melter Design

Application (what projects/facilities at the
site/lab)

River Protection Project Waste Glass Melters

Code developer and/or sponsor Algor
Commercial, Proprietary, or Qther (explain) Commercial
Current Owner/Vendor and technical support Algor

provider

Documentation available Manuals and CDs
Code Platform (Workstation, PC-based, PC Based
Mainframe)

Operating System (Windows #, DOS, Other) Windows
Frequency of Use (Routine, repeated use, code | Occasional

of choice -R; Occasional - Q)

How are error and user questions reported? E-mail and website
Comments on experience with this computer Good. No issues

software, ease of application; documentation
provided; known errors or issues.

Design and analysis work being performed using
this application

Structural and seismic analysis of melter and heat
transfer of refractory.
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Code/application name and version

Flex PDE
Function of code Finite Element Analysis .
*Area of applicability - see above Waste Glass Melter Design

Application (what projects/facilities at the - -
site/lab)

“River Protectioa Project Waste Glass Melters

Code developer and/or sponsor Flex PDB

Commercial, Proprietary, or Other (explam) : Commercial

Current Owner/Vendor and tochnical support | Flex PDE

provider

Documentation availsble Manuals and CDs

Code Platform (Workstation, PC-based, PC Based

Mainframe) .

OpcaingSywun(Wmdows# DOS, Olht) Windows

Frequency of Use (Routine, repeated use, cods | Ocoasional

of choioce -R; Occasional - Q) _

How are error and user questions reported? E-mail and website
Good. No issues

Comments on experienoe with this computer :
software, casc of application; documentation

known errors or issues.

| provided; known erroes or
this spplication
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Code/application name and version LS-DYNA and LS-POST
Function of code Finite Element Analysis
*Area of applicability - see above Waste Glass Melter Design

Application (what projects/facilities at the
site/lab)

River Protection Project Waste Glass Melters

Code developer and/or sponsor

LSTC (Livermore Software Techmology Corp.)

Commercial, Proprietary, or Qther (explain)

Commercial

Current Owner/Vendor and technical support
provider

LSTC (Livermore Software Technology Corp.)

Documentation available Manuals and CDs
Code Platform (Workstation, PC-based, PC Based
Mainframe)

Operating System (Windows #, DOS, Other) Windows
Frequency of Use (Routine, repeated use, code Occasional

of choice -R; Occasional - Q)

How are error and user questions reported?

E-mail and website

Comments on experience with this computer
software, case of application; documentation
provided; known errors or issues.

Good. No issucs

Design and analysis work being performed using
this application

Non Linear stress analysis of melter dam
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Code/application name and version Ansoft Mswell 3-D

Punction of code Finite Element Analysis

*Area of applicability - sec sbove | Waste Glass Melter Design
Application (what projects/facilitiea atthe - River Protection Project Waste Giass Melters
site/lab) :

Code developer and/or sponsor : | Ansoft

Commercial, Proprietary, or Other (explain) Conmercial
Current Owner/Vendor and technical support Ansoft

provider

Documentation available " Masuals snd CDs
"Code Platform (Workstation, PC-besed, PC Based
Mainframe)

Opersting System (Windows #, DOS, Other) Windows
Froquency of Use (Routine, repeated use, code | Occasional
of choice -R; Occasional - Q)
How are error and user questions reported? | B-mail and webeite
Comments on experience with this computer | Good. No issues
software, ease of application; documentation
provided: known etrors or issues. . ‘

Design and analysis work being performed using | Analysis of electrical fields for bus work of glass
this application melter.




Code/application name and version
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ANSYS
Function of code Finite Element Analysis
* Area of applicability - sce above Waste Glass Melter Design

Application (what projects/facilitics at the :
site/lab)

River Protection Project Waste Glass Melters

Code developer and/or sponsor ANSYS
Commercial, Proprietary, or Qther (explain) Commercial
Current Owner/Vendor and technical support ANSYS

provider

Documentation available Manuals and CDs
Code Platform (Workstation, PC-based, PC Based
Mazinframe)

Operating System (Windows #, DOS, Other) Windows
Frequency of Use (Routine, repeated use, code Occasional

of choice -R; Occasional - Q)

How are exror and user questions reported?

E-mail and website

Comments on experience with this computer
software, case of application; documentation
provided; known errors or issues.

Good. No issues.

Design and analysis work being performed using
this application

Used for structural analysis of glass melter damn and |-
trough. '
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Code/application name and version MCNP/ORIGEN
Function of code Finite Element Analysis
*Ares of spplicability - sec above Waste Glass Melter Design
Applicstion(whtlmjecwhciliﬁuuh”f River Protectiont Project Waste Glass Melters
Code developer and/or sponsor Origen
Conumercial, Proprietary, GQM(M Cosamercial
Current Owner/Vendor and technical support Origen
provider _
Documentation available ‘Manuale snd CDs
Code Platform (Workstation, PC-based, | PC Based
Mainframe) e
Operating System (Windows ¥, DOS.Odnr) Windows
PwofUn(Rmupmdmm Ocbasional
of choice -R; Occasional - Q) o
How are exror and user questions reported? E-nuil and website

Good. No issucs

Comments on experience with this computer g
documentation

software, case of application;
| provided; known errors or issues.

Duignandnlyuwukbeh;puhma
using this application

| Used foe radicactive shiclding calculations associated

with the waste glass meltens..
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Code/application name and version COSMOS
Function of code Finite Element Analysis
*Area of applicability - sec above Waste Glass Melter Design

Application (what projects/facilitics at the
site/1ab)

River Protection Project Waste Glass Melters

Code developer and/or sponsor

Structural Research & Analysis Corporation (SRAC)

Commercial, Proprietary, or Qther (explain)

Commercial

Current Owner/Vendor and technical support
provider

Structural Rescarch & Analysis Corporation (SRAC)

Documentation available Manuals and CDs
Code Platform (Workstation, PC-based, PC Based
Mainframe)

Operating System (Windows #, DOS, Other) Windows
Frequency of Use (Routine, repeated use, code Occasional

of choice -R; Occasional - Q)

How are error and user questions reported? -

E-mail and website

Comments on experience with this computer
software, ease of application; documentation
provided; known errors or issues.

Good. ‘No issues

Design and analysis work being performed using

this application '

Used for structural and thermal analysis of the waste
glass melters..
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U.S. Department of Energy
Richland Operations Office

Schedule for Conducting Software Quality Assurance Assessments
(Commitments 4.2.3.2 and 4.2.4.2, DOE Implementation Plan for
: DNFSB Recommendation 2002-1)

Attachment 1 provides a schedule for compieting the identification, selection, and
assessment of safety system software and safety analysis and design software.

The following assumptions were made in order to bound the workscope:

o Safety Software was identified as that supporting selected Vital Safety Systems
tracked in accordance with DNFSB Recommendation 2000-2, that used in the
design and analysis of passivc safety systems, and that used in safcty analyses.

* Safety Software includes design software and design modifications used since the
start of the Project Hanford Management Contract (PHMC) on October 1, 1996.

. Safety Software does not include software systems used by subcontracted vendors
that performed design or analysis under contracts with already defined quality -
assurance standards.

o Safety Software includes only repetitive use software (no hand ca]culanons or
single-use applications wholly incorporated into technical reports).

The schedule broadly identifies the activities and their durations from the time RI. gives
formal direction to its contractor for undertaking the assessments. [t is noted that the
definitions for Salety Soitware and Safety System Software do not curreatly exist in the
PHMC.

During FY 2003, RL’s prime contractor, Fluor Hanford Inc. restructured its entire )
software QA program; requiring all projects 10 have a Software Management Plan, and to
evaluate all inventoricd softwarc agaiast current NQA, software life cycle requirements
for compliance. ‘L'his work effort was completed at the end of FY 2003 and, therefore, all
Safety Software can be expected to meet quality assurance expectations.
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Design Software Survey and Recommenadations ‘ February 2004
Final Report

Survey of Safety Software
Used in Design of Structures, Systems, and Components

1. Introduction

The Department’s Implementation Plan for Software Quality Assurance (SQA) that was
developed in response to Defense Nuclear Facilities Safety Board Recommendation 2002-01,
Quality Assurance for Safety-Related Software, includes a commitment (4.2.1.5) to conduct a
survey of design codes currently in use to determine if any should be included as part of the
toolbox codes. The toolbox codes are a small number of standard computer models (codes)
supporting DOE safety analysis that have widespread use and appropriate qualification.
Generally, the toolbox codes will have been developed and maintained within the DOE complex.
However, the toolbox may also include commercial proprietary design codes where additional
software quality assurance controls are appropriate. -

The scope of the survey required by commitment 4.2.1.5 includes the identification of safety
software currently use to support the analysis and design of defense nuclear facilities including
structures, systems and components, as well electrical and control system design. Both
commercial off-the-shelf software and DOE/contractor developed software should be included in
the survey. Often the same software is used for both safety and non-safety, and nuclear and non-
nuclear facility design. Therefore, care should be taken in identifying the safety software.

DOE field elements, including contractors and sub-contractors, as appropriate, should provide
the information in the attached survey forms. The Office of Environment, Safety and Health
(EH) will review the information submitted through this survey and determine if additional
safety software should be included as toolbox codes. .

In addition to the safety software information requested in this survey, EH would also like to
receive information regarding your organization’s SQA programs, procedures and training. This
information should be entered in Section S of the survey form. This information will assist EH
in the preparation of DOE SQA directives, which are also an Implementation Plan deliverable.
However, this Section 5 of the survey form ig optional.

If you have technical questions regarding the survey please contact Chip Lagdon, EH-31, at
(301) 903-4218 or Larry Vaughan, EM-5, at (202) 586-2523.
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2. Survey Information Prepared By

Name(s): John Saluke

Organization(s): DOE/OH/MCP

Site or Laboratory: Miamisburg Closure Project
Address: 500 Capstone Circle, Miamisburg, OH

Phone/email/facsimile:  937-865-3747/ john.saluke@ohio.doe.com/ 937-847-8352

Principal DOE organization(s) supported (NNSA, EM, NE, etc.) EM
Date Survey Form Submitted: Jan 14, 2004

3. Design Safety Software

List the commercial software packages used in the analysis and design of safety class and safety
significant structures, systems, and components for DOE defense nuclear facilities. Also, list the
proprietary software used in the analysis and design of safety class and safety significant
structires, systems, and components where the software was used at more than one DOE site.
(Note: This question was revised by EM.)

Attach additional sheets if needed.

Area of Applicability Computer Software Name*
Civil/Structural/Geotechnical Systems None

Mechanical Systems None

HVAC Andover Direct Digital Control Software
Electrical Systems None

Fire Protection Systems Silent Knight Software Suite
Instrumentation and Control None

Others (not included above) None

* Enter “None” if no safety software in applicable
the area.
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4. Safety Software Information

For each safety software application identified in Section 3, provide the information requested
below. Attachment 1 is provided as an example. For additional assistance, email questions to

sqa@eh.doe.gov.

a. Code name and version

Andover Direct Digital Control Software
(installed ~1982-1998)

b. Function of code

Monitors and controls ventilation system parameters

c. | Application (what projects/facilities p,t

T Bldg Haz Cat 2 (downgrade to rad facility

the site/lab) expected Sep 2004)
SW/R Complex Haz Cat 2 (downgrade to rad
facility expected March 2004)
d. | Code developer and/or sponsor Andover Controls
e. | Commercial, Proprietary or Other P
(Explain) ,
f. | Current Owner/Vendor and technical | Eavironmeatal Temperature Controls
support providct Springboro OH
g | Documentation available User Manual
Drawings for each installation

Temperature Control Submittals

h. | Code platform (Workstation, PC-
based, Mainframe)

Firmware in controllers
Workstations  /

i. Operating System (Windows, DOS,
other)

Controller - DOS §
Workstation - Windows

j- Frequency of Use (Routine, repeated
use, code of choice — R; Occasional
use - 0;)

R

k. | How are error and user questions

Reported to DDC Coordinator and Ventilation

reported? System Engineer
Resolved by DDC Coordinator and Ventilation
System Engineer or Environmental
Temperature Control

L Comments on experience with this Very good experience

computer software, ease of No errors or issues to report

application, documentation provided; PO

known errors or issues
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Code name and version

Silent Knight Software Suite
Model 5660, Version 2.2.3

Function of code

Monitors alarm and status signals for the fire
detection system. System is linked to central
supervising station at Savannah River Site

Application (what projects/facilities at
the siteflab)

T Bldg Haz Cat 2 (downgrade to rad facility
expected Sep 2004)

SW/R Complex Haz Cat 2 (downgrade to rad
facility expected March 2004)

Code developer and/or sponsor Silent Knight
Commercial, Proprietary or Other P

(Explain) )
Current Owner/Vendor and technical | Silent Knight

support provider

Documentation available User Manual

Drawings for each installation

Code platform (Workstation, PC-
based, Mainframe)

Firmware in controllers

Workstations
Operating System (Windows, DOS, Windows
other)
Frequency of Use (Routine, repeated | R

use, code of choice — R; Occasional
use —~ O;)

How are error and user questions
reported?

Reported to Fire Protection Supervisor

Resolved by Fire Protection Supervisor or
Silent Knight

Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issues

Moderate ease of application
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S. Other Information on Your Organization’s Software Quality Assurance Program
(Optional)

Please take a moment to provide this additional information regarding your SQA
programs, procedures, and training.

5.1  What documented SQA programs and procedures do you follow for developing, testing,
documenting, maintaining, and applying safety software?

MD-10541
5.2  Document title(s) and report numb_:cr(s):
MD-10541, Software Quality Assurance Plan for Mound Exit Project, Issue 1

5.3 Do your procedures comply in whole or in part with (check compliance)?

| Yes/No/Uncertain Standard/Rule/DOE or Other Directive

Yes a. 10 CFR 830, Subpart A, Quality Assurance Requirements
b. ASME NQA-13-1999, NQA-1a-2000 (Part 2.7); or
_predecessor (indicate which)

c. ANSIISO/ASQ Q9001-2000, Quality Management
Systems — Requirements, or Related Standards

Yes d. DOE Order 414.1, Quality Assurance

e. DOE Order 420.1, Facility Sgfety

Yes f. DOE Order 200.1, Information Management Program
g. DOE Guide 200.1-1, Department of Energy Software
Engineering Methodology

h. DOE Guide 414.1-1, Assessment Guide for QA

i. ANSIVANS-10.4-1987, Guidelines for the Verification and
Validation of Scientific and Engineering Computer Programs

for the Nuclear Industry .
Yes j. Other DOE, National, International, or Industry Standards,
DOEN203.1 | Requirements, or Guidelines .
(Please identify)

54  How do you apply QA procedures to safety software?
5.5  How do you train users on safety software?

Vendor training provided to users. Review of User Manual by system operators.
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Attachment 1. EXAMPLE OF SAFETY SOFTWARE INFORMATION

The following input is provided to guide survey respondents on the level of detail for completing

the Section 4 survey information

a. Code name and version

STRUCTUREcode; Version 2003.1

b. Function of code

STRUCTRUEcode is used in the structural analysis and
design of nuclear facilities and related structures.

c. Application (what projects/facilities at the
site/fab)

The software has been used in the analysis of many
Hazard Category 2 and 3 facilities at the Site. It was used
in the design of Facility A, and the upgrades to Facility B.

d. Code developer and/or sponsor

XYZ Structural Safety Associates,
Address:
Email:

Phone:

e. Commercial, Proprietary or Other (Explain)

P; Site-license

f. Current Owner/Vendor and technical support Same as (d.) above; Technical Support is included and is
provider part of Site license fee.
g Documentation available 1. User's Manual

2. Software Model Description
3. Software Requirements Specification

4.  Test Problems- Input and Output files

h. Code platform (Workstation, PC-based,
Mainframe)

The software runs on a PC-based platform.

i. Operating System (Windows, DOS, other)

WINDOWS-NT, -XP; -2000 are supported.

j- Frequency of Use (Routine, repeated use, code
of choice — R; Occasional use ~ O; )

R

software, ease of application, documentation
provided; known errors or issues

k. How are error and user questions reported? The vendor reports updates and sends out error notices via
email. A website exists for reporting software problems
and posing questions on use of the code. Response is
within 24 hours of the request.

1. Comments on experience with this computer STRUCTURECcode requires a formal training class (given

by vendor) and completion of several test studies before a
user is qualified. Most users are structural engineers at
the BS level.

Documentation is upgraded with each version update.

Experience with this software has been good and
relatively few (minor) errors have been identified in five
_years of use.
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Department of Enei;'gy/Ofﬁée of Environmental
Management

Rocky Flats Environmental Technology Site

Kaiser-Hill Company, LLC |




Survey of Safety Software
Used in Design of Structures, Systems, and Components

1. Survey Information Prepared By

N

Name(s): Dovie Glliamie __

Organtzation(s): Kaisex-Hill Company, LI.C

 |SteorLaboratory:  Rocky Flats Environmentsl Technology Site

Address: 10808 Highway 93, Golden, CO 80403-8200
Phone/emailfacsimile:  303.966:2413Dove, Glllespie@rfets, 00v/03-966-3407

Principal DOE organization(s) supported (NNSA, EM, NE, etc.) EM__

Date Survey Form Sabmitted: 20/23/3

2 Design Safety Software

List the safety software that Is used to support the analysis and design of safety-class
structurce, syslems, and components (SC SSCs) snd safety-significant sguctares,
systems, and components (SS SSCs) for DOE defense nuciear facilitics.

" Attach additiona) shects if nceded.

Ares of Applicabllity Computer Software Name*
Civil/Structural/Geotechnical Systems None
Mechanical Systems None
HYAC . None
Electrical Systems ’ Npne
Fire Protection Systems HASS
FAST
Instrumentation and Control None
Others (aot included above) RADIDOSE —

# Eater *None™ xf no-safety soﬁ:wamin
applicable the area.
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3.  Safoly Software Informatica
For each safety softwarc application identified in Section 3, provide the information
requesied below, Attachment L is provided as au exampile. For additonal assisianos,
c:gnﬂqmﬂmwlqa.eh.doe.gw. .
8. | Code nsres and version " | BASSv14
b. | Functian of cude
K
c. | Applicntion (whet projecta/facilities iae | Fire Frometion ~ Spelakier Systsm dasign
the siteiab) o .
d Cc.'ahdwok"pcnndklrqmnml'1 .| HIS Sysearse, Inc, .
o, | Commercial, Proprietary or Qther Coswaercial
(Bxplain) '
f. | Current Owmer/Vendor and techuics) | MRS
g | Docomentation available Vendor-provides Manual
h. )} Code platform (Warksaaglon, PC- - | IC '
based, Msinfomne)
L | Oparsting Systcm (Windows, DOS, | Wiadows ‘
ocher) . ;
) medUu(mw o
use, code of choice ~ R; Qocasional |
use-0:) )
k | How are error and user questions To/iwough vendor - none exparienced o date
repocted? ‘ ’ :
k. | Corarnents on experience with this Good axperience. well-considesed by industry
compuser softweses, case of ‘
application, documeniation peovided:
known szyors or issues




Coda name and version

FAST v3.1.7

Function of code

Firc and Smoke Madcling

Application (what projecty/facilities at
the sive/tab)

Firo Protection: Fire and Smoke modaling

Code develoger and/or sponsor NIST Bullding and Hirs Rescarch
Gornmarcial, Proprietary or Qther Government
(Rxplain) :

Current Ownet/Vendor and wchnical | NIST

support provider

Documentation availsble You

Code platform (Workstation, PC- | PC

based, Mainfranw)

Operating System (Windows, DOS, | Windows

other)

Frequency of Use (Routine, repeaced | R

uxe, code of choica —~ R; Occasiona)

uss - 0;) - :

How are ecror and usar questions To NIST directly
reported? ‘ ) .

Commetts on experience with this
compurer software, ease of
applicntion, documentation provided;
known errors or jssues

application

Most Used Program in United States for this

8s




a. | Code name and vorsion RADIDOSE v 143 ,
b. | Punction of cods Analyzs radiological consequences from postulaced
aocidenis nesd ox poreatial .

Application (what projecta/facilities at
the silab)

AR nonreactor auciesr facitities on Sise.

Codtdovolq-rmdlwm

Ealser-Hil

Comwoerciul, Proprietary or Qther
(Bxplain)

O — this soware s specific © Rocky Flats

Current Owner/Veador and technical | KalecrHil Nuclear Safoty and Licanging

sopport pravider | . : s
Documentation availabls Can be cbkined.on the Isva-Net oa She

Code plarform (Workstadon, PC- £C-besod

MMﬁaﬁm)

OperdMSym(Windom.Dm.

Frequency of Use (Routine, rspsatod
uu.eg‘-)ofchoie--llzow 4
U~ ’ .

How are ervor and user questions
reported?

Commennaiexpuieacewkbﬂdo '
computar software, cass of ’
application, documentation provided;
knowna errors o issoes _

4/S. Otber Information on Your Organization’s Software Quality Assurmves-

s.1

Program (Optional)

Pleanse take 2 mament to provide this additional lnfomﬁdnregardin;ym
SQA programs, procedures, and tralaing,

What documcntcd SQA programs and procsdures do you follow for developing,
testing, documenting, maintsining, sad applying safety software?,

Documeat title(s) and report numba(:r mmnmmm'
Mapsgement Manual




52 Do your procedures comply in whole or In part with (check compliance)?

53

54

Yes/No/Uncertain

Standard/Rule/DOE or Other Divactive

2. 10 CFR 830, Subpart A, Quality Assurance Requircments

Y
1Y

b. ASME NQA-12-1999, NQA-1:2000 (Part 2.7); or
predacessor (indicatc which

2
>

¢. ANSVISO/ASQ Q9001-2000, Quality Management
Systerns — Requirements, or Related Standards

d. DOE Otder4l4.i , Quality Assurance

e. DOE Ocder 420.1, Fucility Safety

f. DOE Oxder 200.1, Information Managemens Program

§. DOE Guide 200.1-1, Department of Energy Software
Enginesring Methodology

b. DOE Guide 414.1-1, Assessment Guide for QA

<] Qi< ]|=

{. ANSVANS-10.4-1987, Guidelines for the Verification and
Validarlon of Scientific and Engineering Computer Programs
for the Nuclear Indusiry :

DOE/CBFO-%4-
1012

j. Other DOE, National, Intemational, or Industry Standards,
Requivemcnts, or Guidelines

(Please identify)

How do you apply QA procedures to safety software? ___Via software OA glans
generared to corgply with MAN-004-CSMM

How do you train usefs on safety software? Site Traiping

Program
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2. Survey Information Prepared By

Name(s): Keith Morrell

Organization(s): WSRC

Site or Laboratory: SRS

Address: 730-4B Room 3091 Aiken, SC 29808

Phone/email/facsimile:  803-952-8101

keith.morrell@srs.gov
Principal DOE organization(s) supported (NNSA, EM)
Date Survey Form Submitted: 10/31/03

3. Design and Analysis Safety Software

List the safety software that is used to support the analysis and design of safety-class structures,
systems, and components (SC SSCs) and safety-significant structures, systems, and components
(SS SSCs) for DOE defense nuclear facilities.

Attach additional sheets if needed.

Area of Applicability Computer Software Name*

Civil/Structural/Geotechnical Systems GTStrudl, Shake91, SASSI, SRPP,
ABAQUS

Mechanical Systems ANSYS,

Autopipe Plus, Type 1 Tank Top Load,
Type II, III & IIIA Tank Top Load,

MCS/THERMAL,ABAQUS
HVAC None
Electrical Systems PDMS, ETAP
Fire Protection Systems None
Instrumentation and Control None
Others (not included above) VERSE-LC

e Enter “None” if no safety software is
applicable the area.
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4. Design & Analysis Safety Software Information

a. Code name and version

GTStrudl Version 26

b. Function of code

Finite Element Code for analysis and design of
structures.

c. | Application (what projects/facilities at
the site/lab)

Tank Farm tank top structures. TEF interior steel
structures

d. | Code developer and/or sponsor

Georgia Institute of Technology — Computer Aided

use, code of choice — R; Occasional
use - 0;)

Structural Engineering Laboratory

e. | Commercial, Proprietary or Other Commercial

(Explain)
f. Current Owner/Vendor and techmeal Georgia Innuute of: Technology — Computer Aided

support provider Structural Engineering Laboratory
g. | Documentation available User Documentation.
h. | Code platform (Workstation, PC- PC

based, Mainframe)
i Operating System (Windows, DOS, Windows 2000 and later

other)
j- Frequency of Use (Routine, repeated | Routine

k. | How are error and user questions
reported?

Contact with GT through the PE&CD Software
library.

k. | Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issues

Excellent.

February 2004
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Design & Analysis Safety Software Information

a. Code name and version

SHAKE91

b. Function of code

Establish soil behavior under the action of seismic
motion. Used a basis for input to other programs
such as SASSI.

c. | Application (what projects/facilities at
the site/lab)

Tank Farm underground tanks. TEF Process
Building, KAMS Program.

d. | Code developer and/or sponsor

University of California

e. | Commercial, Proprietary or Other
(Explain)

Commercial

f. Current Owner/Vendor and technical
support provider

University of California

g. | Documentation available

User Documentation.

h. | Code platform (Workstation, PC-
based, Mainframe)

PC, WorkStation and Mainframe

i Operating System (Windows, DOS, Windows NT and later
other)

IR Frequency of Use (Routine, repeated | Routine
use, code of choice —~ R; Occasional
use — 0;)

k. | How are error and user questions
reported?

Contact with University of California through
the PE&CD Software library.

k. | Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issues

Code requires expert knowledge in soil-
structure interaction analysis. Code does not
have GUIL.
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Design & Analysis Safety Software Information

Code name and version

SASSI 2000

Function of cade

Finite Element Code for the soil-structure
interaction of surface and embedded structures.

Application (what projects/facilities at

Tank Farm underground tanks. TEF Process

the site/lab) Building, KAMS Program.
Code developer and/or sponsor University of California
Commercial, Proprietary or Other Commercial

(Explain)

Current Owner/Vendor and technical | University of California
support provider

Documentation available User Documentation.
Code platform (Workstation, PC- PC, WorkStation and Mainframe
based, Mainframe)

Operating System (Windows, DOS, Windows NT and later
other) .

Frequency of Use (Routine, repeated Routine

use, code of choice — R; Occasional
use —0; )

How are error and user questions
reported?

Contact with University of California through
the PE&CD Software library.

Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issues

Code requires expert knowledge in soil-
structure interaction analysis. Code does not
have GUI..
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Design & Analysis Safety Software Information

a. Code name and version

SRPP

b. Function of code

Develop seismic time histories whose response
spectra match a given design response spectrum.

c. | Application (what projects/facilities at
the site/lab)

Tank Farm underground tanks. TEF Process
Building, KAMS Program.

d. | Code developer and/or sponsor

University South Carolina

e. Commercial, Proprietary or Other
(Explain)

Owned by DOE Developed through SCURF funds.

f. Current Owner/Vendor and technical
support provider

DOE Technical support by WSRC PE&CD
Structural Mechanics Section

g. | Documentation available

User Documentation.

use, code of choice — R; Occasional
use - 0;)

h. | Code platform (Workstation, PC- PC,
based, Mainframe)

i. Operating System (Windows, DOS, Windows NT and later
other)

j- Frequency of Use (Routine, repeated | Routine

k. | How are error and user questions
reported?

Contact with WSRC Structural Mechanics
Department.

k. | Comments on experience with this
computer software, ease of
application, documentation provided,
known errors or issues

This code will be retired within the next two
years since criteria for enveloping response
spectra will be changed with the release of the
governing ASCE Standard
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Design & Analysis Safety Software Information

a. | Code name and version

ANSYS/Mechanical, versions 5.7, 6.0, 6.1, 7.0

b. Function of code

Structural analysis and design of nuclear facility
gystems, structure and components.

c. | Application (what projects/facilities at
the site/lab) S

The software has been used extensively in the evaluation
of many Hazard Category 2 and 3 systems, structures and
components at the Site, Examples include the 3013
storage coitainer welds, 3013 storage racks, and TEF
module tops.

d. | Code developer and/or sponsor

ANSYS, Inc. Southpointe
275 Technology Drive
Canonsburg, PA, 15317

Ansysinfo@ansvs.com

e. | Commercial, Proprietary or Qther
(Explain)

February 2004

P, Controlled ticense access (managed by FlexLM)

f. | Current Owner/Vendor and technical
support provider

Mallett Technology

4601 Creekstone Drive, Suite 112
Durham, NC 27703
919/474-9222

g- | Documentation available

User’s Mamual, Verification Manual,

use, code of choice — R; Occasional
use — 0; )

h. | Code platform (Workstation, PC- Two platforms are used at SRS:
based, Mainframe) Sun Work Station and PC-based

i Operating System (Windows, DOS, SUN UltraSPARC/Solaris
other) - | Windows NT, 98 & 2000

j- | Frequency of Use (Routine, repeated | Routine

k. | How are error and user questions
reported?

The vendor reports Code updates. The Code
developer sends out error notices via email

I Comments on experience with this -
computer software, ease of
application, documentation provided;
known errors or issues

Program benefits from ease of use for routine
evaluations typical at SRS. Complex
evaluations require formal training for
advanced users.
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Design & Analysis Safety Software Information

a. Code name and version

Type II, 111, & IIIA Tank Top Load Program,
Version 1

Type 1 Tank Top Load Program, Version 0

b. Function of code

To maintain the structural integrity of the Types I,
II, 11l & IIIA Tanks, these two Programs evaluate
the reinforced concrete tank tops for tank top loads
(track tank top loads and evaluate changes in these
loads).

c. | Application (what projects/facilities at
the site/lab)

The Type I, 11, III, & IIIA Tanks in F and H Areas.

d. | Code developer and/or sponsor

Structural Mechanics
Wade Faires
730-1B/2174

e. | Commercial, Proprietary or Other
(Explain)

Other — Used to evaluate the tank top loads (tracks
loads and evaluate changes) for the Type I, II, Il &
IIIA Tanks in F and H Areas.

f. Current Owner/Vendor and technical
support provider

Same as “d.”

g. | Documentation available

Software Quality Assurance Plan, Validation
Package and User Manual (with test problems). No
formal training is required. User friendly.

h. | Code platform (Workstation, PC-
based, Mainframe)

PC Based

1. Operating System (Windows, DOS,

WINDOWS-98, NT, & 2000 are supported.

other)

J- Frequency of Use (Routine, repeated | Routine
use, code of choice — R; Occasional
use - O;)

k. | How are error and user questions

Software Error Notice (SEN) Forms are used to

computer software, ease of
application, documentation provided;
known errors or issues

reported? report errors and are sent out via email. A website
exists for reporting software problems and posing
questions on use of the code. Response is within 24 hours
of the request.
L. Comments on experience with this The two programs enable tank top loads to be

tracked and changes (adds/deletes) evaluated in
a timely and efficient manner. No errors have
been reported or issues identified.
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Design & Analysis Safety Software Information

a. Code name and version

PDMS - Plant Data Management System

b. Function of code

Track Electrical Components: cable routing and
conduit & tray percent fills and their weights per ft.

c. | Application (what projects/facilities at
the site/lab)

All site areas that have opt to use it.

d. | Code developer and/or sponsor

| Cygna Energy Services (Glenn Smith and Tim Fay)

e. | Commercial, Proprietary or Qther
(Explain)

" Commercial (then made client specific for SRS use)

f. | Current Owner/Vendor and technical
support provider

Cygna Energy Services

g- | Documentation available

Validation Reports, Test Reports/Cases, Topology,
User Guide(s) and other release documentation.

h. | Code platform (Workstation, PC-

UNIX server with Windows 2000 client (minimum)

use, code of choice — R; Occasional
use —0;)

based, Mainframe)
i. | Operating System (Windows, DOS, | Windows 2000
other)
j. | Frequency of Use (Routine, repeated | Daily routine functions

k. | How are error and user questions
reported?

Email to SRS Authority then to Vendor
through SRS error handle process.

L. Comments on experience with this
computer software, ease of
application, documentation provxded,

Used in all phases of SRS Projects. Design,
construction, operations and maintenance.
Large user base. Living database &

known errors or issues .| documentation. Leaming curve = 10-20 hands-
| on-hours.
96
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Design & Analysis Safety Software Information

Code name and version

ETAP 3.0.1N/4.7N/4.7 4N

Function of code

Electrical analysis and calculation

Application (what projects/facilities at
the site/lab)

Anyf/all projects and facilities

Code developer and/or sponsor

Operations Technology, Inc. (OTI)

Commercial, Proprietary or Other
(Explain)

Commercial software but proprietary code

Current Owner/Vendor and technical
support provider

BSRI/OTI

Documentation available

Manuals test cases and error notification

Code platform (Workstation, PC- PC Workstation stand alone
based, Mainframe)

Operating System (Windows, DOS, Windows

other)

Frequency of Use (Routine, repeated | R

use, code of choice — R; Occasional
use — O3 )

How are error and user questions
reported?

Notification system from vendor (OTI) to
BSRI Software Library, then to users from
BSRI Software Library

Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issues

Very good quality product
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Design & Analysis Safety Software Information

a. | Code name and version | AutoPIPE Version 6.20.09
b. | Function of code AutoPIPE is used for the structural analysis of
piping systems.
c. | Application (what projects/facilities at | General site application used for all functional
the site/lab) classifications (GS,PS,SS,SC) and performance
categories (PC-0 thru PC-4) as necessary.
d. | Code developer and/or sponsor Bentley
| Address: 1600 Riviera Ave., Suite 300
Walnut reek, CA 94596

Phone:  925-933-2525
e. | Commercial, Proprietary or Other | P, Site licensed (17 users)

(Explain)
f. | Current Owner/Vendor and technical | Same as (d) above; Technical Support is included and is
support provider part of Site license fee.
g | Documentation available " | User Manual (computer based)
| Initial Software Verification
Software Validation Report
Microcomputer Application Control Form and
Software Revision Description
User Software Verification Instructions
h. | Code platform (Workstation, PC- | PC-Based

based, Mainframe)

i. Operating System (Windows, DOS, Windows
other) 4

j- Frequency of Use (Routine, repeated | R
use, code of choice — R; Occasional

use-0;)
k. How are error and user questions Critical errors are by phone and email within 24 br of
reported? confirmation. Vendor reports updates and sends out error

notices via email on a monthly basis. The vendor can be
contacted by phone for immediate response. A website
exists for reporting software problems and posing
questions on use of the code. Response is within 24 hours
of the request.
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Design & Analysis Safety Software Information

a. Code name and version

ABAQUS, Version 5.8

b. Function of code

Structural and heat conduction analyses

c. | Application (what projects/facilities at
the site/lab) '

Structural analyses of Type B radioactive
material packages such as 9975, SAFKEG, and
5320. :

d. | Code developer and/or sponsor

Hibbitt, Karlsson & Sorensen, Inc.
1080 Main Street

Pawtucket, RI 02860-4847

Tel. 401-727-4200

Email: info@abaqus.com

e. Commercial, Proprietary or Other
(Explain)

Commercial

f. Current Owner/Vendor and technical
support provider

Same as (d.) above; Technical Support is
included and is part of the license fee.

g. | Documentation available

User’s Manual. Sample Problems including
input and output files.

h. | Code platform (Workstation, PC-
based, Mainframe)

Mainframe; Workstation; PC-based

1. Operating System (Windows, DOS,
other)

UNIX; WINDOWS 2000

j- Frequency of Use (Routine, repeated
use, code of choice — R; Occasional
use — O; )

k. | How are error and user questions
reported?

The vendor reports updates and sends out error
notices via mail.

1. Comments on experience with this
computer software, ease of
application, documentation provided,
known errors or issues

Vendor documentation is upgraded with each
version update.
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Code name and version

MSC/THERMAL Version 8.5

Function of code

Thermal analysis for the design of subsystems and
components. The pre-processor MSC/PATRAN is
used to create finite element models for thermal and
stnictural analyses.

Application (what projects/facilities at
the site/lab)

Type B radioactive material packages such as 9975,
SAFKEG, and 5320, furnaces in the FB-Line and HB-
Line, material storage cans, inertial welds.

Code developer and/or sponsor

MacNeal-Schwendler Corporation, Costa Mesa, CA
www.mscsoftware.com
PH: 1-800-732-7284

Commercial, Proprietary or Other
(Explain)

Commercial

Current Owner/Vendor and technical
support provider

Same as (d.) above; Technical Support is included and
is part of the license fee.

Documentation available On-Line documentation, test problems selected by
SRS are used for QA documentation.

Code platform (Workstation, PC-. Mainframe; Workstation; PC-based

based, Mainframe)

Operating System (Windows, DOS,
other)

UNIX; WINDOWS 2000

Frequency of Use (Routine, repeated
use, code of choice — R; Occasional
use -0;)

R

How are error and user questions
reported?

Errors and patches are posted on the developer
website.  Solutions and patches are posted on the
website.

Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issues

Vendor documentation is upgraded with each version
update.
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Design & Analysis Safety Software Information

a. | Code name and version VERSE-LC v7.80

b. | Function of code VERSE is an advanced dynamic simulation
package for both batch and continuous liquid
chromatography.

c. | Application (what projects/facilities at | Ion-Exchange Modeling:

the site/lab) Low Curie Salt Program
Hanford Waste Treatment Plant
d. | Code developer and/or sponsor R. D. Whitley and N-H. L. Wang
School of Chemical Engineering, Purdue
University
e. | Commercial, Proprietary or Other Commercial
(Explain)
f Current Owner/Vendor and technical | Same as (d) above.
support provider
g. | Documentation available HTML User’s Guide
h. | Code platform (Workstation, PC- PC-based

based, Mainframe)

i. Operating System (Windows, DOS, Windows-NT and 2000 are supported.
other)

j- Frequency of Use (Routine, repeated | R
use, code of choice ~ R; Occasional

use — O;)

k. | How are error and user questions Errors and user questions are reported to the
reported? developers via email or phone.

L Comments on experience with this University developed code. No user interface.
computer software, ease of HTML documentation.

application, documentation provided;
known errors or issues
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5. Other Information on Your Organization’s Software Quality Assurance Program
(Optional)

Please take a moment to provide this additional information regarding your SQA
programs, procedures, and training.

5.1  What documented SQA programs and procedures do you follow for developing, testing,
documenting, maintaining, and applying safety software? Site SQA
procedure QAP 20-1 and Engineering SQA E7 Manual
Document title(s) and report number(s): Attachment 1

52 Do your procedures comply in whole or in part with (check compliance)?

Yes a. 10 CFR 830, Subpart A, Quality Assurance Requirements

Yes b. ASME NQA-12-1999, NQA-1a-2000 (Part 2.7); or
predecessor (indicate which) ‘

Yes c. ANSI/ISO/ASQ Q9001-2000, Quality Management
Systems — Requirements, or Related Standards

Yes d. DOE Order 414.1, Quality Assurance

Yes ¢. DOE Order 420.1, Facility Safety

Yes f. DOE Order 200.1, Information Management Program

Yes g. DOE Guide 200.1-1, Department of Energy Sofiware
Engineering Methodology '

Yes h. DOE Guide 414.1-1, Assessment Guide for QA

Uncertain i. ANSI/ANS-10.4-1987, Guidelines for the Verification and
Validation of Scientific and Engineering Computer Programs
for the Nuclear Industry

Yes j. Other DOE, National, International, or Industry Standards,
Requirements, or Guidelines

53  How do you apply QA procedures to safety software? Graded approach based on
classification. Using 5.2 documents above as guidance. Details are in procedures.

54  How do you train users on safety software? Software Engineering Training including SQA,

Required reading of QA and SQA procedures, Required user documentation and training of
users. Simulators are used where applicable.
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Attachment 1

WSRC 1 uality Assurance Manual
20-1 Software Quality Assurance

WSRC E7 Conduct of Engineering and Technical Support

Section 2.0 - Technical Baseline Change Control
2.25 Functional Classification
2.31 Engineering Calculations
2.40 Design Verification and Checking

Section 5.0 - Software Engineering and Control
5.01 Software Engineering and Control - Overview
5.03 Software Quality Assurance Plan (SQAP)
5.04 Software Project Management Plan (SPMP)
5.05 Software Classification
5.07 Evaluation of Existing or Acquired Software
5.10 Software Requirements
5.20 Software Design and Implementation
5.40 Software Testing, Acceptance and Turnover
5.61 Eng. & Scientific Software Distribution and Control
5.62 Computer Program Modification Tracker (CMT)
5.80 Data Management Plan
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Washington TRU Solutions

Sandia National Laboratories
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2. Survey Information Prepared By

Name(s): James R. Schuetz

Organization(s): Carlsbad Field Office (CBFO) Technical Assistance
Contractor (CTAC)

Site or Laboratory: Various as follows: (a and b)

(a) Washington TRU Solutions (WTS) — performing maintenance and
operations for and at the Waste Isolation Pilot Plant (WIPP) repository_

(b) Sandia National Laboratory — performing contract services related
to the design of the Waste Isolation Pilot Plant (WIPP) repository and
to the safety of the repository

Address: Carlsbad Field Office
4021 National Parks Highway
Post Office Box 1270
Carlsbad, New Mexico 88221-1270
Attn: J. R. Schuetz / GSA 215 — C235

Phone/email/facsimile: _Ph. (505) 234-7181 FAX (505) 234-1799

e-Mail: james.schuetz@wipp.ws

Principal DOE organization(s) supported (NNSA, EM, NE, etc.) _CBFO

Date Survey Form Submitted: _December 3, 2003
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5.1

3. Other Information on Your Orgsnization’s Software Quality Assurance Program

(Optional)

Please take a moment to provide this additional information regarding your SQA
programs, procedures, and training.

What documented SQA programs and procedures do you follow for developing, testing,
documenting, maintaining, and applying safety software?

Document title (s) and report number (s): Q‘§ Department of Energy, Carlsbad Field

Ofﬁce CBFO Iz DOE/CBF 12
™ : : , . n —

Sectlon 2.7

Washington TRU Soluti Action Plan, WP 16-2,

Revision 4, Effective May 28 rocedure

Sandia Natio ratori jr ts, NP _19-1, Revision 10
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52 Do your procedures comply in whole or in part with (check compliance)?

Yes/No/Uncertain | Standard/Rule/DOE or Other Directive
Y a. 10 CFR 830, Subpart A, Quality Assurance Requirements
CBFO, WTS, and
SNL
Y b. ASME NQA-1a-1999, NQA-1a-2000 (Part 2.7); or
CBFO, WTS, and | Predecessor (indicate which)
SNL
8] ¢. ANSI/ISO/ASQ Q9001-2000, Quality Management
Systems — Requirements, or Related Standards
Y d. DOE Order 414.1, Quality Assurance
CBFO, WTS, and
SNL
Y e. DOE Order 420.1, Facility Safety
CBFO, WTS, and
SNL
Y f. DOE Order 200.1, Information Management Program
CBFO, WTS, and
SNL
U g. DOE Guide 200.1-1, Department of Energy Software
Engineering Methodology
Y h. DOE Guide 414.1-1, Assessment Guide for QA
CBFO, WTS, and
SNL
U 1. ANSI/ANS-10.4-1987, Guidelines for the Verification and
Validation of Scientific and Engineering Computer Programs
or the Nuclear Industry
U J. Other DOE, National, International, or Industry Standards,
Requirements, or Guidelines
(Please identify)
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53

5.3.1

How do you apply QA procedures to safety software? _See section 5.1 of this document
for_references and procedure numbers for application of software quality assurance to
contractor and site activities. Also, contractors are required to implement all sections of
the CBFO QAPD including requirements for an internal assessment program. The CBFO
QAPD provides details of these requirements and the sites individual procedures give

details for site-specific implementation: The CBFO conducts certification audits and
annual re-certification audits of individual site QA program implementation. CBFO audit

scope includes evaluation of individual site implementation of software quality assurance
training, and QA program activities.

How do you train users on safety software? _Contractors conduct classroom training for

site personnel to CBFO QAPD requirements. Contractor trains their personnel to site-
specific implementation procedures on a required reading basis. Procedure up-dates are

also assigned on a required reading basis. This method of training is applicable to
technical and quality assurance programmatic procedures.
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Area of Applicability Software Name Version |Date Note
Civil/Structural/Geotechnical NONE
Systems
Mechanical Systems CAP88 PC Radiation 20 1/13/99
Risk Assessment
Software
GENII-S 1.485 10/10/94 |For background and assistance
from the Hanford software
authors visit the following
website.
http://www.pnl.gov/eshs/softw
are/genii.html
GXQ 4.0A 4/24/00
6/12/00
MetData Application | 4/2003 5/5/03
RadClient/Radnet RadclaJ1 | 8/12/03
Lpu02 afexe af 6/12/02
Lpu 022ab.exe ab 6/12/02
HVAC NONE
Electrical Systems NONE
Fire Protection Systems NONE
Instrumentation and Control NONE
Others (not included above) NONE

110




Design Software Survey and Recommendations February 2004

Final Report

Washington TRU Solutions Software Inventory (Cont.)

A. SoftwareName/ CAP88 PC Radiation GENII -S GXQ

Version Risk Assessment Version 1.485 Version 4.0A

Software - Version 1.0

B. Function of Code CAP88-PC version 1.0is | Environmental Radiation | General Purpose
a personal computer Dosimetery Software Atmospheric Dispersion
software system used for System Code produced by
calculating dose and risk Westinghouse Hanford
from annual average Company Users Guide

releases of radionuclide to
the air and for
demonstrating compliance
with 40 CFR 61.93 (a).

documented in WHC-SD-
GN-SWD-30002 Rev. 1

C. Application

Applied to monitoring and
reporting possible release

Applied to Environmental
monitoring and reporting

Applied to Environmental
monitoring and reporting

of radioactive materials at the WIPP site. at the WIPP site.
from the Waste Isolation
Pilot Project (WIPP) and
estimating surface area
impacted.
D. Code EPA - Developer C. Ortiz B. Faulk
Developer/Sponsor Linda Frank-Supka - J. McCormick
Sponsor at the WIPP
location
E. Commercial, Commercial Commercial Commercial
Proprietary, or Other
(explain)

F. Current Owner/ EPA C. Ortiz B. Faulk
Vendor and Technical J. McCormick
Support Provider

G. Documentation Mode!l Document User Manuals and Design | User Manuals and Design

Available (including calculation Documentation Documentation
algorithms), User Manual,
Installation instructions,
WIPP Software Inventory,
and WIPP Installation and
Check-out Forms
(including installation
testing and reporting)

H. Code Platform Desktop PC Desktop PC Desktop PC
(Workstation, PC-
based, Mainframe)

I. Operating System Windows NT, 2000, or XP | DOS Windows
(Windows, DOS,

Other)
J. Frequency of Use Quarterly Daily Daily

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)
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K. How are Error

Generated internally | Contact Mr. Peter Damm with WTS Contact Mr. Peter
and User using the WTS SQA | software quality assurance and vendor based | Damm with WTS
Questions protocol and on classification of problem or error. software quality
Reported? contacting EPA as assurance and

appropriate based on vendor based on

type of problem/error classification of
identified problem or error.
L. Comments EPA has approved For background and assistance from the None

(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

use of CAP88-PC
version 2.0 for
demonstrating
compliance with 40
CFR 61.93 (a)
NESHAPs subpart
H-emissions of
Radionuclides Other
than Radon from
Department of
Energy Facilities.

Hanford software authors visit the following
website.

http://www.pnl.gov/eshs/software/genii.
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Washington TRU Solutions Software Inventory (Cont.)

A. MetData Application RadClient/Radnet Lpu02 af.exe
SoftwareName/Version Version 4/2003 Version RadclaJ1 Version af

B. Function of Code

Converts the onsite
meteorological data into
stability array (STAR)
format that is part of
required input for the
CAP88-PC in order to
calculate the effective
dose equivalent resulting
from normal operations

Software for remote
monitoring/control of
RADOS Radiation
Monitoring System

Controls the Area
Radiation Monitor Local
Processing Unit. Receives
communications from all
the other ARMSs which
use Local Control Units

conducted at WIPP to the
maximally exposed
individual.
C. Application Applied to Environmental | Applied to Environmental | Applied to Environmental
monitoring and reporting | monitoring and reporting monitoring and reporting
at the WIPP site. at the WIPP site. at the WIPP site.
D. Code H. Chiou R. Sanchez R. Sanchez
Developer/Sponsor D. Kump R. Elmore T. Burrington

E. Commercial, Commercial Proprietary (supplied by Proprietary (supplied by
Proprietary, or Other vendor with monitoring vendor with monitoring
{explain) equipment equipment)

F. Current Owner/ H. Chiou R. Sanchez R. Sanchez
Vendor and D. Kump R. Elmore T. Burrington

Technical
Support Provider

G. Documentation User Manuals and Design | User Manuals and Design | User Manuals and Design
Available Documentation Documentation Documentation

H. Code Platform Desktop PC Desktop PC Monitoring Equipment
(Workstation, PC-
based, Mainframe)

I. Operating System Windows NT W98/2000 Windows 98
(Windows, DOS,
Other)

J. Frequency of Use Daily Daily Daily

(Routine, repeated
use, code of choice -
R;Occasional Use -

03)

K. How are Error and
User Questions
Reported?

Contact Mr. Peter Damm
with WTS software
quality assurance and
vendor based on
classification of problem
or error.

Contact Mr. Peter Damm
with WTS software quality
assurance and vendor
based on classtfication of
problem or error.

Contact Mr. Peter Damm
with WTS software
quality assurance and
vendor based on
classification of problem
or error.

L. Comments
(on experience with
this computer
software, ease of
application,
documentation
provided; known
errors or issues)

None

None

None
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A. Lpu 022ab.exe

SoftwareName/Version | Version ab

B. Function of Code Controls the Area
Radiation Monitor Local
Processing Unit.

C. Application Applied to Environmental
monitoring and reporting
at the WIPP site.

D. Code R. Sanchez

Developer/Sponsor T. Burrington

E. Commercial, Proprietary (supplied by
Proprietary, or Other | vendor with monitoring
(explain) equipment)

F. Current Owner/ R. Sanchez
Vendor and T. Burrington

Technical
Support Provider

G. Documentation User Manuals and Design
Available Documentation

H. Code Platform Monitoring Equipment
(Workstation, PC-
based, Mainframe)

L. Operating System Windows 98
(Windows, DOS, :
Other)

J. Frequency of Use Daily
(Routine, repeated

use, code of choice -
R;Occasional Use -

0

K. How are Error and

Contact Mr. Peter Damm

User Questions with WTS software

Reported? quality assurance and
vendor based on
classification of problem
or error.

L. Comments None

(on experience with

this computer

software, ease of

application,

documentation

provided; known
errors or issues)
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Software Inventory
Area of Applicability Software Name Version | Date Note
Civil/Structural/Geotechnical NONE '
Systems
Mechanical Systems NONE
HVAC NONE
Electrical Systems NONE
Fire Protection Systems NONE
Instrumentation and Control NONE
Others (not included above) ALGEBRACDB 235 1/13/1996
NOTE: BLOTCDB\ 1.37 6/4/1996
These codes are used to model the | BRAGFLO 4.1 5/8/1997
performance of the WIPP CCD2STEP 1.08 3/22/1996
repository. They contain CCDFCALC 4.29 3/6/1996
information related to the CCDFGF 3.01 8/12/1997
radioactivity characteristics of the | CCDFSUM 2.00 12/13/1996
waste interred in the repository but | CUTTINGS_S 5.04 7/9/1997
the software is not used for safety | DTRKCDB 1.00 2/18/2002
related reporting or reference.
DTRKMF 1.00 9/23/2002
EPANUI 1.14 10/4/1996
EQ3/6 7.2¢ 8/28/1996 | Acquired
FMT 24 9/3/1998
GENMESH 6.08 1/31/1996
GRASP-INV 2.01 4/26/1996
GROPECDB 2/12 6/27/1996
ICSET 222 2/5/1996
Kt3d 2.0 10/4/2002 | Acquired
LHS 241 3/6/1996
LHS2STEP 1.04 4/19/1996
MATSET 9.10 11/29/2001
MODFLOW 2K 1.6 3/5/2003 Acquired
NONLIN 2.0 8/23/1996
nSIGHTS 1.0 5/14/2002 | Acquired
NUCPLOT 1.2 2/27/2002
NUTS 2.05 5/30/1997
ORIGEN2 2.2 7/1/2002 Acquired
PANEL 3.60 5/17/1996
PAPDB 1.0 11/15/2001
PATTRN 1.00 3/15/1999 | Acquired
PCCSRC 2.21 5/23/1996
PEST 5.51 4/3/2003 Acquired
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Sandia National Laboratories
Software Inventory

Area of Applicability Software Name Version | Date Note
POST_EPAUNI 1.15 9/18/1997
PSOTBRAG 4.0 2/6/1996
POSTLHS 4.07 2/7/1996
POSTSECOFL2D | 4.04 4/23/1996
POSTSECOTP2D | 1.04 6/5/1997
PREBRAG 6.0 2/6/1996
PRELHS 2.30 11/27/2001
PRESECOFL2D 4.05 6/11/1996
PRESECOTP2D 1.22 6/12/1997
RELATE 1.43 3/6/1996
SANTOS 2.0 7/29/1996
SECOFL2D 3.03 5/7/1996
SECOTP2D 141a 7/9/2003
SGSIM 2.0 7/5/2002 Acquired
SPLAT 1.02 10/2/1996
STAMMT-L 1.0 2/22/2002
STAMMT-R 1.0 6/25/1998
STEPWISE 221 12/2/1996
SUMMARIZE 2.20 7/11/1997
SWIFT 2 2F N/A
TOUGH28W 2.00 3/3/1997
TRACKER 5.02 7/15/1997
TWBID 3.11 4/14/2003
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Sandia National Laboratories

Software Inventory

A. SoftwareName/ ALGEBRACDB BLOTCDB BRAGFLO

Version Version 2.35 Version 1.37 Version 4.1

B. Function of Code Used to algebraically Used to plot the mesh and | Used to study two-phase
manipulate data in results from finite-element | (brine and gas), three-
CAMDAT and finite-difference dimensional isothermal

analysis programs flow in porous media

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carisbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle | Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per | Documentation Suite Per | Documentation Suite Per
NQA 27 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, { server workstations server workstations server workstations

Mainframe)

1. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS

(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,

code of choice - R;

Occasional Use - O;)

K. How are Error Sandia Procedure NP 19-1 | Sandia Procedure NP 19-1 | Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2 } implementing NQA Part 2 | implementing NQA Part 2

Reported? section 2.7 requirements section 2.7 requirements section 2.7 requirements

L. Comments Software is used to model | Software is used to model | Software is used to model

(on experience with this | the physical waste the physical waste the physical waste

computer software, ease ] repository but does not repository but does not repository but does not

of application, contain data and/or is not | contain data and/or is not | contain data and/or is not

documentation provided; | used to report release to used to report release to used to report release to the

known errors or issues) | the atmosphere or impact | the atmosphere or impact | atmosphere or impact to
to the public. to the public. the public.
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A. SoftwareName/ CCD2STEP CCDFCALC CCDFGF
Version Version 1.08 Version 4.29 Version 3.01
B. Function of Code CCD2STEP reads CCDFCALC calls for and | Assemble WIPP PA codes
CCDFCALC files collects specific results to produce the

containing radionuclide
release data for the

radionuclide release data
calculated by various

CCDF specified in 40 CFR
191. Allow brine in the

dependent variables and WIPP PA codes designed | Castile Formation to be
writes an output file for to estimate such releases specified as input.
either STEPWISE or (e.g., CUTTINGS, Construct the distribution
PCCSRC PANEL, SECOTP2D, of CCDFs.
etc.). The release data are
scenario specific and are
normally provided in
CAMDAT format (CDB)
files
C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics
D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad
Developer/Sponsor )
E. Commercial, Proprietary Proprietary Proprietary
Proprietary, or Other
(explain)
F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based,
Mainframe)

server workstations

server workstations

server workstations

1. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS
(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error
and User Questions
Reported?

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

L. Comments

(on experience with this
computer software, ease
of application,
documentation provided;
known errors or issues)

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to the
atmosphere or impact to
the public.
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Software Inventory

A. SoftwareName/ CCDFSUM CUTTINGS_S DTRKCDB

Version Version 2.00 Version 5.04 Version 1.00

B. Function of Code Used to graphically Used to estimate the Used to track the pathway
display complementary quantity (in Curies) of of particles released in a
cumulative distribution wastes brought to the fluid velocity field.
functions (CCDFs) surface as a result of an
constructed by the inadvertent borehole
software CCDFGF drilled directly over the

WIPP repository so as to
penetrate a waste panel

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle | Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations

Mainframe)

I Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS

(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,

code of choice - R;

Occasional Use - O;)

K. How are Error

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2 | implementing NQA Part 2 | implementing NQA Part 2
Reported? section 2.7 requirements section 2.7 requirements section 2.7 requirements
L. Comments Software is used to model | Software is used to model | Software is used to model
(on experience with this | the physical waste the physical waste the physical waste
computer software, ease | repository but does not repository but does not repository but does not
of application, contain data and/or is not | contain data and/or is not | contain data and/or is not
documentation provided; | used toTeport release to used to report release to used to report release to the
known errors or issues) the atmosphere or impact | the atmosphere or impact | atmosphere or impact to

to the public. to the public. the public.
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A. SoftwareName/ DTRKMF EPANUI EQ3/6
Version Version 1.00 Version 1.14 Version 7.2¢
B. Function of Code N/A Used to concur with the Used for speciation-

EPA standards, build a
data set for the probability
distribution for the
volumetric EPA Unit

solubility and reaction path
calculation of aqueous
system.

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste tepository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform
(Workstation, PC-based,
Mainframe)

Mainframe, accessed from
server workstations

Mainframe, accessed from
server workstations

Mainframe, accessed from
server workstations

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS
(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error
and User Questions
Reported?

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

L. Comments

(on experience with this
computer software, ease
of application,
documentation provided;
known errors or issues)

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to the
atmosphere or impact to
the public.
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A. SoftwareName/ FMT GENMESH GRASP-INV

Version Version 2.4 Version 6.08 Version 2.01

B. Function of Code Used to calculate chemical | Used to generate three- Used to solve the inverse
equilibrium in high-ionic- | dimensional finite- problem of groundwater
strength geochemical difference mesh flow for an ensemble of
systems at 25°C. transmissivity fields

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carisbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle | Full Software Life-Cycle | Full Software Life-Cycle

Available, Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from j Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations

Mainframe)

L. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS

(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2 | implementing NQA Part 2 | implementing NQA Part 2
Reported? section 2.7 requirements section 2.7 requirements | section 2.7 requirements
L. Comments Software is used to model | Software is used to model | Software is used to model
(on experience with this | the physical waste the physical waste the physical waste
computer software, ease | repository but does not repository but does not repository but does not
of application, contain data and/or is not | contain data and/or is not | contain data and/or is not
documentation provided; | used to report release to used to report release to | used to report release to the
known errors or issues) | the atmosphere or impact | the atmosphere or impact | atmosphere or impact to

to the public. to the public. the public.
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Software Inventory
A. SoftwareName/ GROPECDB ICSET Kt3d
Version Version 2/12 Version 2.22 Version 2.0
B. Function of Code Used to examine Used to set initial A GSLIB kriging program

CAMDAT file. It allows a
user to interactively look
at the contents of

conditions in a PA
Computational Data Base
(CDB) file in 1-D, 2-D, or

Kt3d is used to estimate
the residual values at all
points on the grid within a

CAMDAT Database 3-D model domain.
(CDB) file.

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical
Support Provider

G. Documentation

Full Software Life-Cycle

Full Software Life-Cycle

Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based,
Mainframe)

server workstations

server workstations

server workstations

L. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS
(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error
and User Questions
Reported?

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

L. Comments

(on experience with this
computer software, ease
of application,
documentation provided;
known errors or issues)

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to the
atmosphere or impact to
the public.
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A. SoftwareName/ LHS LHS2STEP MATSET

Version Version 2.41 Version 1.04 Version 9.10
B. Function of Code Used to perform Latin LHS2STEP reads an LHS | Used to set material and
Hypercube Sampling sampled output file properties in CAMDAT
containing the
independent variables,
and writes an output file
for either the STEPWISE
: or PCCSRC codes.

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics : characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle | Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per | Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform + | Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations

Mainframe)

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS

(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2 | implementing NQA Part 2 | implementing NQA Part 2
Reported? section 2.7 requirements section 2.7 requirements section 2.7 requirements
L. Comments Software is used to model | Software is used to model | Software is used to model
(on experience with this | the physical waste the physical waste the physical waste
computer software, ease | repository but does not repository but does not repository but does not
of application, contain data and/or is not | contain data and/or is not | contain data and/or is not
documentation provided; | used to report release to used to report release to used to report release to the
known errors or issues) | the atmosphere or impact | the atmosphere or impact | atmosphere or impact to

to the public. to the public. the public.

124




Design Software Survey and Recommendations

Final Report

Sandia National Laboratories

Software Inventory

February 2004

A. SoftwareName/ MODFLOW 2K NONLIN nSIGHTS
Version Version 1.6 Version 2.0 Version 1.0
B. Function of Code A three-dimensional N/A nSights consists of a
finite-difference ground- numeric simulator, analytic
water model used to routines that support
perform ground water standard well-test
hydrology simulation. interpretation
MODFLOW2k also has methodologies, and
capabilities such as solute statistical
transport and parameter sampling/optimization and
estimation. post-processing procedures
that enable the analyst to
quantify uncertainty in
parameter estimates
C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical waste repository physical | waste repository physical
characteristics characteristics characteristics
D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad
Developer/Sponsor
E. Commercial, Proprietary Proprietary Proprietary
Proprietary, or Other
(explain)
F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical
Support Provider

G. Documentation

Full Software Life-Cycle

Full Software Life-Cycle

Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based,
Mainframe)

server workstations

server workstations

server workstations

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS
(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error
and User Questions
Reported?

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

L. Comments

(on experience with this
computer software, ease
of application,
documentation provided;
known errors or issues)

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to the
atmosphere or impact to
the public.
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Software Inventory

A. SoftwareName/ NUCPLOT NUTS ORIGEN2

Version Version 1.2 Version 2.05 Version 2.2

B. Function of Code Used to plot output data Used to simulate N/A
from the modeling codes radioisotope transport

through porous media and
includes first-order
radioactive decay
processes.

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per | Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations

Mainframe)

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS

(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - 0;)

K. How are Error

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2 | implementing NQA Part 2 | implementing NQA Part 2
Reported? section 2.7 requirements section 2.7 requirements section 2.7 requirements
L. Comments Software is used to model | Software is used to model | Software is used to model
(on experience with this | the physical waste the physical waste the physical waste
computer software, ease | repository but does not repository but does not repository but does not
of application, contain data and/or is not | contain data and/or is not | contain data and/or is not
documentation provided; | used to report release to used to report release to used to report release to the
known errors or issues) | the atmosphere or impact | the atmosphere or impact | atmosphere or impact to

to the public. to the public. the public.
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A. SoftwareName/ PANEL PAPDB PATTRN
Version Version 3.60 Version 1.0 Version 1.00
B. Function of Code PANEL takes brine flow The performance Used to detect patterns in

and repository volume
data and computes the
amount of mobilized
radioisotopes that leave
the repository.

assessment parameter
database.

scatterplots of independent
variables versus dependent
variables and used as an
additional sensitivity
analysis tool to aid in
identifying important
independent variables.

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider .
G. Documentation Full Software Life-Cycle Full Software Life-Cycle | Full Software Life-Cycle
Available Development Development Development

Documentation Suite Per
NQA 2.7

Documentation Suite Per
NQA 2.7

Documentation Suite Per
NQA 2.7

H. Code Platform

Mainframe, accessed from

Mainframe, accessed from

Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations
Mainframe)

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS
(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error
and User Questions
Reported?

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

L. Comments

(on experience with this
computer software, ease
of application,
documentation provided;
known errors or issues)

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere ot impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to the
atmosphere or impact to
the public.
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Sandia National Laboratories

Software Inventory

A. SoftwareName/ PCCSRC PEST POST_EPAUNI

Version Version 2.21 Version 5.51 Version 1.15

B. Function of Code Used to evaluate Used as a “model- Post-processor of output
parameter importance by independent parameter from EPAUNI to
reporting the partial estimator” and optimizes | CAMDAT
correlation coefficients parameters pertaining to
(PCCs) and standardized an existing simulation
regression coefficients model, such that the
(SRCs) on cither the raw outputs of that model are
or ranked data as well matched as

possible to a set of field
measurements.

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations

Mainframe)

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS

(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,

K. How are Error

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2 | implementing NQA Part 2 | implementing NQA Part 2
Reported? section 2.7 requirements section 2.7 requirements section 2.7 requirements
L. Comments Software is used to model | Software is used to model | Software is used to model
(on experience with this | the physical waste the physical waste the physical waste
computer software, ease | repository but does not repository but does not repository but does not
of application, contain data and/or is not contain data and/or is not | contain data and/or is not
documentation provided; { used to report release to used to report release to used to report release to the
known errors or issues) the atmosphere or impact | the atmosphere or impact | atmosphere or impact to

to the public. to the public. the public.
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A. SoftwareName/ PSOTBRAG POSTLHS POSTSECOFL2D

Version Version 4.0 Version 4.07 Version 4.04

B. Function of Code Post-processor (translator) | Post-processor (translator) | N/A
of output from BRAGFLO | of output from LHS to
to CAMDAT CAMDAT

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations

Mainframe)

L. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS
(Windows, DOS, :
Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error
and User Questions
Reported?

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

L. Comments

(on experience with this
computer software, ease
of application,
documentation provided;
known errors or issues)

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to the
atmosphere or impact to
the public.

129




Design Software Survey and Recommendations February 2004

Final Report

Sandia National Laboratories

Software Inventory

A. SoftwareName/ POSTSECOTP2D PREBRAG PRELHS

Version Version 1.04 Version 6.0 Version 2.30

B. Function of Code Post-processor of output Pre-processor (translator) | Pre-processor (translator)
from SECOTP2D to for input to BRAGFLO for input to LHS
CAMDAT

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprictary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations

Mainframe)

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS

(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,

code of choice - R; .

QOccasional Use - O;)

K. How are Error Sandia Procedure NP 19-1 | Sandia Procedure NP 19-1 | Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2 | implementing NQA Part 2 | implementing NQA Part 2

Reported? section 2.7 requirements section 2.7 requirements section 2.7 requirements

L. Comments Software is used to model | Software is used to model | Software is used to model

(on experience with this | the physical waste the physical waste the physical waste

computer software, ease | repository but does not repository but does not repository but does not

of application, contain data and/or isnot | contain data and/or is not | contain data and/or is not

documentation provided; | used to report release to used to report release to used to report release to the

known errors or issues) | the atmosphere or impact | the atmosphere or impact | atmosphere or impact to
to the public. to the public. the public.
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A. SoftwareName/ PRESECOFL2D PRESECOTP2D RELATE
Version Version 4.05 Version 1.22 Version 1.43

B. Function of Code Pre-processor for input to | N/A Used to transfer

SECOTP2D information from one
CAMDAT database file
(the “Reference” database)
to another CAMDAT
database file (the “Object”
database)

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

explain)
F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle | Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based,
Mainframe)

server workstations

server workstations

server workstations

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS
(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error
and User Questions
Reported?

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

L. Comments

(on experience with this
computer software, ease
of application,
documentation provided;
known errors or issues)

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to the
atmosphere or impact to
the public.
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A. SoftwareName/ SANTOS SECOFL2D SECOTP2D

Version Version 2.0 Version 3.03 Version 1.41a

B. Function of Code The quasistatic, large Performs single and N/A
deformation finite element | multiple component
code with a multi- radionuclide transport in
mechanism deformation to | fractured aquifers,
model the creep behavior | calculate the discharge
of rock salt. across a user defined

boundary.

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations

Mainframe) .

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS

(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,

code of choice - R;
Occasional Use - O;)

K. How are Error

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2 | implementing NQA Part 2 | implementing NQA Part 2
Reported? section 2.7 requirements section 2.7 requirements section 2.7 requirements
L. Comments Software is used to model | Software is used to model | Software is used to model
(on experience with this | the physical waste the physical waste the physical waste
computer software, ease | repository but does not repository but does not repository but does not
of application, contain data and/or is not | contain data and/or is not | contain data and/or is n
documentation provided; | used to report release to used to report release to used to report release t
known errors or issues) | the atmosphere or impact | the atmosphere or impact | atmosphere or mpacéo
to the public. to the public. the public. N
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A. SoftwareName/ SGSIM SPLAT STAMMT-L
Version Version 2.0 Version 1.02 Version 1.0
B. Function of Code A GSLIB utility used for | Used for X-Y plot. It N/A
creating realizations by reads data for ASCII files
performing (Sequential generated by
Gaussian Simulation ) SUMMARIZE.
conditional stochastic
Gaussian geostatistical.
simulations
C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics
D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad
Developer/Sponsor
E. Commercial, Proprietary Proprietary Proprietary
Proprietary, or Other
(explain)
F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad
Vendor and Technical
Support Provider
G. Documentation Full Software Life-Cycle | Full Software Life-Cycle | Full Software Life-Cycle
Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform
(Workstation, PC-based,
Mainframe)

Mainframe, accessed from
server workstations

Mainframe, accessed from
server workstations

Mainframe, accessed from
server workstations

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS
(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error
and User Questions
Reported?

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

L. Comments

(on experience with this
computer software, ease
of application,
documentation provided;
known errors or issues)

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to the
atmosphere or impact to
the public.
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A. SoftwareName/ STAMMT-R STEPWISE SUMMARIZE

Version Version 1.0 Version 2.21 Version 2.20

B. Function of Code Used for ground-water Used for stepwise Data integration and

transport simulation regression analysis conversion utility code for
the analysis of binary input
data. SUMMARIZE reads
specific data from a series
of CAMDAT binary CDB
data files and generates a
tabular ASCII output file
or files.

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical | waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle | Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based, | server workstations server workstations server workstations

Mainframe)

L. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS

(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2 | implementing NQA Part 2 | implementing NQA Part 2
Reported? section 2.7 requirements section 2.7 requirements section 2.7 requirements
L. Comments Software is used to model | Software is used to model | Software is used to model
(on experience with this | the physical waste the physical waste the physical waste
computer software, ease | repository but does not repository but does not repository but does not
of application, contain data and/or isnot | contain data and/or is not | contain data and/or is not
documentation provided; | used to report release to used to report release to | used to report release to the
known errors or issues) | the atmosphere or impact | the atmosphere or impact | atmosphere or impact to

to the public. to the public. the public.
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Sandia National Laboratories

Software Inventory

A. SoftwareName/ SWIFT 2 TOUGH28W TRACKER

Version Version 2F Version 2.00 Version 5.02

B. Function of Code N/A N/A N/A

C. Application Modeling of the WIPP Modeling of the WIPP Modeling of the WIPP
waste repository physical waste repository physical | waste repository physical
characteristics characteristics characteristics

D. Code SRS Carlsbad SRS Carlsbad SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary Proprietary Proprietary

Proprietary, or Other

{explain)

F. Current Owner/ SRS Carlsbad SRS Carlsbad SRS Carlsbad

Vendor and Technical

Support Provider

G. Documentation Full Software Life-Cycle Full Software Life-Cycle | Full Software Life-Cycle

Available Development Development Development
Documentation Suite Per Documentation Suite Per | Documentation Suite Per
NQA 2.7 NQA 2.7 NQA 2.7

H. Code Platform Mainframe, accessed from | Mainframe, accessed from | Mainframe, accessed from

(Workstation, PC-based,
Mainframe)

server workstations

server workstations

server workstations

I. Operating System Windows and/or VMS Windows and/or VMS Windows and/or VMS
(Windows, DOS,

Other)

J. Frequency of Use R R R

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. How are Error
and User Questions
Reported?

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

Sandia Procedure NP 19-1
implementing NQA Part 2
section 2.7 requirements

L. Comments

(on experience with this
computer software, ease
of application,
documentation provided;
known errors or issues)

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

Software is used to model
the physical waste
repository but does not
contain data and/or is not
used to report release to the
atmosphere or impact to
the public.
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Software Inventory

A. SoftwareName/ TWBID

Version Version 3.11

B. Function of Code N/A

C. Application Modeling of the WIPP
waste repository physical
characteristics

D. Code SRS Carlsbad

Developer/Sponsor

E. Commercial, Proprietary

Proprietary, or Other

(explain)

F. Current Owner/ SRS Carlsbad

Vendor and Technical

‘Support Provider

G. Documentation Full Software Life-Cycle

Available Development
Documentation Suite Per
NQA 2.7

H. Code Platform Mainframe, accessed from

(Workstation, PC-based,
Mainframe)

server workstations

I. Operating System Windows and/or VMS
(Windows, DOS,

Other)

J. Frequency of Use R

(Routine, repeated use,

code of choice - R;
Occasional Use - O;)

K. How are Error

Sandia Procedure NP 19-1

and User Questions implementing NQA Part 2
Reported? section 2.7 requirements
L. Comments Software is used to model
(on experience with this | the physical waste
computer software, ease | repository but does not

of application,
documentation provided;
known errors or issues)

contain data and/or is not
used to report release to
the atmosphere or impact
to the public.

136

February 2004




Design Software Survey and Recommendations
Final Report

Department of Energy/Office of
Radioactive Waste Management

Yucca Mountain Project

137

February 2004




Design Software Survey and Recommendations February 2004
Final Report

2. Survey Information Prepared By

Name(s): Roy D. Capshaw

Organization(s): OCRWM/OQA

Site or Laboratory: Las Vegas, NV Office of Repository Development

Address: 1551 Hillshire Drive, Suite A, Las Vegas, NV 89134

Phone/email/facsimile: 702 794-5067 / 702 794-1426

Principal DOE organization(s) supported (NNSA, EM, NE, etc.) RWI

Date Survey Form Submitted: 11/05/2003

3. Design Safety Software

List the safety software that is used to support the analysis and design of safety-class

structures, systems, and components (SS SSCs) and safety-significant structures, systems, and components

(SS SSCs) for DOE defense nuclear facilities.

Attach additional sheets if needed.

Area of Applicability Computer Software Name*

Civil/Structural/Geotechnical Systems MACCS2

Mechanical Systems hd

HVAC N

Electrical Systems .

Fire Protection Systems *

Instrumentation and Control

Others (not included above) *Early stages of SAR development
therefore many S/W selections
have not been made to date

*Enter "None" if no safety software is

applicable to the area.
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4. Safety Software Information
For each safety software application identified in Section 3, provide the information

requested below. Attachment 1 is provided as an example. For additional assistance,
email questions to sqa@eh.doe.gov.

a. Code Name and Version MACCS2V1.12

b. Function of Code Gaussian Dispersian Analysis

c. Application (what projects/facilities at | SAR for NRC Approval

the site/lab)

d Code developer and/or sponsor M. L. Young and D.I. Chanin
Sandia National Laboratory

e. Commercial, Proprietary, or Other Limited Use controlled by

(explain) Sandia National Laboratory
f. Current Owner/Vendor and technical Sandia National Laboratory

support provider
g Documentation available Yes, www.nea.fr/abs/html/ccc-0652 .html
h. Code Platform (Workstation, PC- IBM PC and other platforms

based, Mainframe)

1. Operating System (Windows, DOS, DOS IBM PC 80486 or Pentium

other) 8 MB RAM 30 MB hard disk space
J Frequency of Use (Routine, repeated Routine

use, code of choice - R; Occasional

use - O;)
k. How are error and user questions to Sandia

reported?
k. Comments on experience with this None

computer software, ease of
application, documentation provided,
known errors or issues
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5.

5.1

5.2

5.3

5.4

Other Information on Your Oerganization's Software Quality Assurance
Program (Optional)

Please take a moment to provide this additional information regarding your
SQA Programs, procedures, and training,

What documented SQA programs and procedures do you follow for developing,
testing, documenting, maintaining, and applying safety software? ¥ OCRWM

February 2004

Quality Assurance requirements and description

Document title(s) and report number(s): Quality Assurance

requirements and description DOE/RW-0333P

Revision 13 (NRC approved)

Do your procedures comply in whole or in part with (check compliance)?

Yes/No/Uncertain Standard/Rule/DOE or Other Directive
Uncertain a. 10CFR 830, Subpart A, Quality Assurance Requirements
Yes b. ASME NQA-1a-1999, NQA-1a-2000 (Part 2.7); or
predecessor (indicate which)
Uncertain ¢. ANSI/ISO/ASQ Q9001-2000, Quality Management
Systems - Requirements, or Related Standards
Uncertain d. DOE Order 414.1, Quality Assurance
Uncertain e. DOE Order 420.1, Facility Safety
Uncertain f. DOE Order 200.1, Information Management Program
Uncertain g. DOE Guide 200-1-1, Department of Energy Software
_Engineering Methodology
Uncertain h. DOE Guide 414.1-1, Assessment Guide for QA
Uncertain i. ANSI/ANS-10.4-1987, Guidelines for the Verification and
Validation of Scientific and Engineering Computer Programs
for the Nuclear Industry
Yes j. Other DOE, National, International, or Industry Standards,
Requirements, or Guidelines
(Please identify) (10 CFR50, appendix b)
10 CFR63.144 Quality Assurance
Program Change

How do you apply QA procedures to safety software? _ Through CFR requirements

DOE/OCRWM requirements and specified standards

How do you train users on safety software?  There is no formal training

program users have years of experience prior to hiring or use.

Program manuals during on-the-job training
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ANL-W Survey of Safety Software

The following information is provided in response to a request by the Argonne Area Office ~
West to complete a survey requested by the DOE. This includes safety software currently used
to support the analysis and design of defense nuclear facilities including structures, systems and
components, as well electrical and control system design. Although ANL-W does not currently
have defense nuclear facilities, it is responding to the survey just the same. This includes a
request for information regarding SQA programs, procedures and training.

It is understood that the Office of Environment, Safety and Health (EH) will review the
information for applicability as ‘toolbox’ codes; an effort in response to Defense Nuclear
Facilities Safety Board Recommendation 2002-01, Quality Assurance for Safety-Related
Software to in essence provide a central toolbox of safety codes used within the DOE complex.

Survey Information Prepared By

Name(s): Deborah A. Tate

Organization(s): Argonne National Laboratory- West
Address: PO Box 2528, Idaho Falls, ID 83403
Phone/email/facsimile: (208) 533-7088 / Deborah.tate@anl.gov

(208) 533-7471

Principle DOE Organization(s)
Supported: NE

Date Survey Form Submitted: November 6, 2003
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1. Design Safety Software

A list of safety software that is used to support the analysis and design of safety-class structures,
systems, and components (SC SSCs) and safety-significant structures, systems, and components
(SS SSCs) at ANL-W is provided in the table below. Detailed information on each of the
individual applications is provided in attachment 1.

Table 1 — ANL-W Safety Software

,A:‘,'é.a of Applicability R Comi)Utéffsﬁifﬁgré"NamE* ;f-‘gz“
SAP2000 Nonlinear

Civil/Structural/Geotechnical Systems ALGOR

Mechanical Systems ALGOR

HVAC None

Electrical Systems None

Fire Protection Systems HASS

: DMT

Instrumentation and Control ARCS

Microshield

Others (not included above)

* Enter “None” if no safety software in applicable the area.

2. ANL-W’s Software Quality Assurance Program

2.1 Documented SQA Programs and Procedures

ANL-W applies a graded approach for developing, testing, documenting, maintaining and
applying all software, regardlcss of its usc. Two main procedures document this process
and they are as follows. I[n addition, individual formal documents prescribe procedures
and requirements that are unique to a given software system. For each codc listed in
tablc 1 above, these types of documents are also listed in Attachment 1.

Document title(s) and report number(s):

e  AWP 4.9, Software Quality Assurance
e AWP 2.9, Engineering Procedure
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2.2 ANL-W SOA Procedure Compliance

Table 2 — ANL-W SQA Procedure Compliance List

WA o 1 b e B phiiRinT oy

Y a. 10 CFR 830, Subpart A, Quality Assurance Requirements

Y b. ASME NQA-1a-1999, NQA-1a-2000 (Part 2.7); or predecessor
(indicate which)

z

c. ANSI/ISO/ASQ Q9001-2000, Quality Management Systems —
Requirements, or Related Standards

d. DOE Order 414.1, Quality Assurance

e. DOE Order 420.1, Facility Safety

f. DOE Order 200.1, Information Management Program

< <<=

g. DOE Guide 200.1-1, Department of Energy Software Engineering
Methodology

<

h. DOE Guide 414.1-1, Assessment Guide for QA

c

1. ANSI/ANS-10.4-1987, Guidelines for the Verification and
Validation of Scientific and Engineering Computer Programs for the
Nuclear Industry

U J. Other DOE, National, International, or Industry Standards,
Requirements, or Guidelines

23 Application of SQA Procedures To Safety Software

As part of good business practice, the version being used is verified to be the latest version available
from the vendor. All analyses are checked; however, this only ensures that the software was used
correctly, not that the software works correctly.

2.4 Software Training

Engineers familiar with the software train other engineers. The tutorials available for the program
are also used.
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Point of Contact: Brent Harns Phone: (208) 533-7996

a. Code name and version SAP2000 Nonlinear, Version 8.1.6

b. Function of code Structural Analysis and Design

. Application (what projects/facilities at the | Used routinely for structural analysis of facilities and
site/lab) equipment at the Laboratory.
d. Code developer 'énd[or sponsor Computers and Structures, Inc.
o ' 1995 University Ave., Suite 540 Berkeley, CA 94704
Phone: 510-845-2177
PR e-mail: info@csi.berkeley.com

e. Cominercial, Btoprietary or Other C; Individual User Licenses & Maintenance Agreements

£ Current Owner/Vendor and technical Same as (d) above. Technical support is included as
support provider part of maintenance agreement.

g Documentation available Users Manual; Verification Problem Manual

h. Code platform PC-based

1. Operating System Windows XP, NT

j Frequency of Use (Routine, repeated use, | R
code of choice — R; Occasional use — O; )

k. How are error and user questions A website exists for reporting software problems via e-
reported? mail; problems can also be reported by telephone.

k. Comments on experience with this Experience over the past several years has been quite
computer software, ease of application, good. The program is relatively user-friendly; however
documentation provided; known errors or | some problems have been encountered. The problems
tssues are usually resolved in periodic program updates issued

by the vendor.

SQA/V&YV: The vendor does not have an SQA/V&V program for structural evaluations that address safety issues.
The vendor does maintain a verification manual that provides comparisons between SAP2000 solutions and
theoretical solutions for a wide variety of problems using different element and analysis types. ANL-W has a

current maintenance agreement for this software.

Training: Sclf-taught, user manuals and tutorials.
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Point of Contact: Ken Durstine Phone: (208) 533- 7492

a. | Coderameandversion. - . .| ALGOR FEMPRO, Version 14.02

Finite element code used for stress and heat transfer
analysis.

Equipment and structural analysis, used to verify
adcquacy of design. All facilities and projects
‘| needing this type of analysis.

ALGOR Inc. 150 Beta Drive, Pittsburgh, PA.

| Commercial

f. Currem OwnerN endor and techmcal
‘ support provxder L

ALGOR Inc., technical support provided under
maintenance agreement

1 Software based owners manual, tutorials,
{ verification examples

h. Code platform (Workstatlon, PC—based Workstation /PC

Mamframe)

i - Operatmg System (Wmdows DOS, | Windows XP
other)

i Frequéncy of Use (Rqﬁtinc, repeated use, /| Routine

- | code of choiéé'%'iR; O_c'casional use ~0;)

k. How are eror and user qucstlons < . -] Via email to customer support, clectronic notice
,:reported‘? S when updates are available, QA subscription
l g -3 available.
k. w3 Comments on expenence with this -~ I Vendor continuously updates capabilitics and
computer software; ease of apphcatlon, .| features of software.
documcntatxon provnded known etrors or
issues

SQA/V&V: Performed by vendor; vendor QA program satisfies 10CFR 50, App. B, 10 CFR 21, & ISO- 9001.
ANL-W has a current maintenance agrecment for this software.

Training: Sclf-taught, user manuals and tutorials.
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Point of Contact: Doug Ray

Phone: (208) 533-7800

code of choice — R; Occasional use — O; )

a. Code name and version DMT
b. Function of code Supports daily certification of the TREAT Reactor Trip
Systems (RTS).
c. Application (what projects/facilities at the | Transicnt Reactor Test Facility (TREAT)
site/lab)
d. Code developer and/or sponsor ANL-W
Ve. Commercial, Brdprietary or Other O -- Code not in use at this time.
(Explain) ‘
£ Current Owner/Vendor and technicél ANL-W
support provider
g Documentation available
h. Code platform (Workstation, PC-based,
’ Mainframe) ‘
i. Operating System (Windows, DOS,
other)
B Frequency of Use (Routine, repeated use, | Softwarc is not currently active, however it will be

regarding TREAT restart.

placed back in service when the final decision is made

computer software, ease of application,
documentation provided; known errors or
issues

k. How are error and user questions Errors/user questions reported to the facility manager
reported?
k. Comments on experience with this This code is a series of modules that run on a number

of processors to support daily certification of the
TREAT Reactor Trip System (RTS).

SQA/V&V: Software is controlled under the TREAT Software configuration Contro! Procedure (SQA No:
7.0006-0004-OP). It is validated using the DMT Fault Detection System Test Procedure (L6570-8372-DA)

Training: In addition to formal educational backgrounds in computer science, electrical engineering and
mathematics, this code is still maintained by one of the original code developers.
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Point of Contact' Doug Ray Phone: (208) 533-7800

a ;Code {ﬁme and versmn ARCS

,Fun tion of code Supports daily operation of the TREAT Reactor

Control System.

| Applicdtion
sne/lab)

(wliat projects/faciliti Transient Reactor Test Facility (TREAT)

 ANL-W

4 O — Code not in use at this time.

] ANL-W

This code is a series of modules that run on the
i.| various processors that form the TREAT Automatic
Reactor Control System

Errors/user questions reported to the facility
manager.

This code is a series of modules that run on a
-4 number of processors to support daily certification
4 of the TREAT Reactor Trip System (RTS).

SQA/V&YV: Software is controlled under the TREAT Software configuration Control Procedure (SQA No: Z0006-
0004-OP). It is validated using the ARCS Reference Transient Test Procedure (Z0003-0150-OP Appendix D)

Training: In addition to formal educational backgrounds in computer science, electrical engineering and
mathematics, this code is still maintained by one of the original code developers.
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Point of Contact: Paul Hart or Mike Lehto Phone: (208) 533-7319, (208) 533-7295
a. Code name and version ‘ MicroShield, Version 6
b. Function bfcode MicroShield is a photon/gamma ray shielding and dose

assessment program used for designing shields,
estimating source strength from radiation measurements,
minimizing exposure to peoplc, and teaching shielding
principles.

c. Application (whéi projects/facilities at the | It is used for DTRA Training, source materials handling
site/lab) . and HP field measurements.

Grove Enginecring
1700 Rockville Pike, Suite 525
Rockville, MD 20852

(301) 231-5137

d. | Code developer and/or sponsor

e. Commercial, Proprietary or Other '. C; Individual User Licenses & Maintenance Agreecments

f. Current Owner/Vendor and technical .| Mike Lehto or Paul Hart. Technical support is included
support provider as part of maintcnance agrecement.

g. Documentation available Users Manual

h. | Code platform ' PC-based

1 Operating System . Windows XP, NT

J Frequency of Use (Routine,-répééted use, | R

code of choice — R; Occasional use — O; )

k. How are error and user questions A website exists for reporting software problems via c-
reported? mail; problems can also be reported by telephonc.
k. Comments on experience with this

computer software, ease of application,
documentation provided; known errors or
issues

SQA/V&YV: Performed by vendor, vendor QA program satisfies I0CFR50 App. B as well as ASME NQA 2a-1990,
Part 2.7

Training: Attendance a formal course in addition to user manuals and tutorials.
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Point of Contact: Roy Nelson

Phone: (208) 533-7576

Code riarhe afid version ., .- -

-1 HASS, Version 7.5

: I‘\lnctlon ofco’dcir.g",. .

1 HASS (Hydraulic Analyzer of Sprinkler Systems) is

used to determine water supply adequacy based on

{ system demand and distribution piping, hydraulic
| analysis in accordance with NFPA 13, and calculation
| of any connection of nodes and pipes.

ANL-W has a current maintenance agreement for this
software. It is used for any new or to be modified ANL-
W buildings.

HRS Systems Inc.
4792 LaVistaRd

Tucker, Georgia 30084

-Commercial, P_lfdpﬁé’ L

+... | C; Individual User Licenses & Maintenance Agreements

“'Current Owner/VendQ' 'andteo hical
ipport provnder A

Roy Nelson. Technical support is included as part of
maintenance agreement.

; Documentdtioni‘avaiiéblcf;"— '

Users Manual

i} Code jplatform :

=] PC-based

; ‘ Opemﬁng‘System

Windows XP, NT

. ‘Frequency of Use (Routme repcated uSe
-} code of choice ~ R; Occasional _us 0,

1o

How are error and user quest:ons ’
-1 reported? :

A website exists for reporting software problems via e-
mail; problems can also be reported by telephone.

Comments on experience with this
computer software, ease of apphcauon
documentation provided; known errors or
issues

SQA/V&V: The vendor has no specific SQA. Vendor
previous versions and examples with NFPA 13.

provides comparisons with known calculations from

Training: Self-taught; manuals and tutorials, University of Idaho classroom instruction.
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Idaho National Engineering and Environmental Laboratory
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2. Survey Information Prepared By
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Date Survey Form Submitted: 10/31/03

Name(s): R.L. Blyth

Organization(s): NE-ID

Site or Laboratory: INEEL

Address: 1955 Fremont Ave. Idaho Falls, ID 83415

Phone/email/facsimile:  Phone 208-526-1181,

email blythri@id.doe.gov
fax 2088-526-0160

Principal DOE organization(s) supported (NNSA, EM, NE, etc.) Lead PSO NE

3. Design Safety Software

List the safety software that is used to support the analysis and design of safety-class
structures, systems, and components (SC SSCs) and safety-significant structures,
systems, and components (SS SSCs) for DOE defense nuclear facilities.

Attach additional sheets if needed.

Area of Applicability Computer Software Name*
Civil/Structural/Geotechnical Systems None

Mechanical Systems None

HVAC None

Electrical Systems None

Fire Protection Systems None

Instrumentation and Control None

Others (not included above) See section 4
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For each safety software application identified in Section 3, provide the information
requested below. Attachment 1 is provided as an example. For additional assistance,

email questions to sqa@eh.doe.gov.

a. Code name and version

Radiological Safety Analysis Computer (RSAC)
Program, Versions 5 and 6

b. Function of code Dose consequences due to an airborne radiological
release for the inhalation, ingestion, ground
deposition and direct dose pathways.

c. Application (what projects/facilities at | Accident analysis for nuclear facility safety basis

the site/lab) and the selection of safety SSCs and TSR-level

controls. Used on all INEEL nuclear facility safety
analysis.

d. | Code developer and/or sponsor

Bechtel BWXT Idaho, LLC (BBWI)

e Commercial, Proprietary or Other
(Explain)

Proprietary (copyright protected)

f. Current Owner/Vendor and technical
support provider

DOE (NE-IDYBBWI/Radiclogical Engineering

g. | Documentation available

RSAC and 5.0 and 6.0 User’s Manuals

V&V files maintained on the INEEL Enterprise
Architecture system (Tracking numbers 69132 and
121980)

h. | Code platform (Workstation, PC-
based, Mainframe)

PC-based

1. Operating System (Windows, DOS,

Microsoft Windows 98/XP/NT

other)
] Frequency of Use (Routine, repeated | R
use, code of choice — R; Occasional
use —O;)
k. | How are error and user questions RSAC Web page
f’
reported? http://www.inel.gov/rsac/

k. | Comments on experience with this
computer software, ease of
application, documentation provided,
known errors or issues

As of August 27, 2002 the INEEL has released
RSAC 6.2 with WinRp 1.2. WinRp is our new
windows interface for RSAC. The new
interface is very user-friendly, provides more
options and greatly increases the versatility of
the program. With the addition of Run History
and a new Run Output window, version 1.2
allows the user to easily find the data of
interest.
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a. | Code name and version MicroShield 5.0 and 6.0
b. Function of code Evaluates shielding and direct doses.
c. Application (what projects/facilities at | Accident analysis for nuclear facility safety basis
the site/lab) and the selection of safety SSCs and TSR-level
controls. Used on all INEEL nuclear facility safety
analysis.
d. | Code developer and/or sponsor Grover Engineering
e. | Commercial, Proprietary or Other Commercial, site wide licenses for 5.05 and 6.0
(Explain)

f. Current Owner/Vendor and technical | Grover Engineering
support provider

g- | Documentation available Micro Shield 5.0 and 6.0 User's Manuals

V&YV files maintained on the INEEL Enterprise
Architecture system (Tracking numbers 64335 and
121983)

h. | Code platform (Workstation, PC- PC-based
based, Mainframe)

i Operating System (Windows, DOS, Microsoft Windows 98/XP/NT
other)

J- Frequency of Use (Routine, repeated | R
use, code of choice — R; Occasional

use — 0;)

k. | How are error and user questions Grover Engineering via INEEL Radiological
reported? Engineering group, which controls the site

wide license.

k. | Comments on experience with this Software is user friendly with input screens for
computer software, ease of required data. User must be familiar with
application, documentation provided; | shielding design and analysis to use the code.
known errors or issues User manuals are ok, but not clear.
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a. | Code name and version ORIGEN2 Version 2.1
b. | Function of code ORIGEN2 is designed to calculate the composition
and characteristics of nuclear materials as a function
of decay time and the changes the materials undergo
during various fuel cycle operations.
c. | Application (what projects/facilities at | Used across the Site to calculate fission product
the site/iab) inventories.
d. | Code developer and/or sponsor Oak Ridge National Laboratory
e Commercial, Proprietary or QOther O (available within DOE, but also sold outside of
(Explain) DOE)
f. Current Owner/Vendor and technical | Oak Ridge National Laboratory
support provider
g. | Documentation available 1. User's Manual
2. Test Problems — Input and Output Files
h. | Code platform (Workstation, PC- PC-based
based, Mainframe)
1. Operating System (Windows, DOS, Windows
other)
). Frequency of Use (Routine, repeated | R
use, code of choice — R; Qccasional
use — O;)
k. How are error and user questions This has not been an issue with our use at INEEL.
reported? Any questions/issues would be addressed to RSIC at
Qak Ridge National Laboratory
k. | Comments on experience with this An cffective tool for its purpose.
computer software, ease of
application, documentation provided;
known errors or issues
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a. Code name and version SCALE, Version 4.3
b. Function of code SCALE is used to calculate k-eff (eigenvalue) for
systems that contain fissile material.
c. Application (what projects/facilities at | Criticality safety analysis for all INEEL nuclear
the site/lab) facilities.
d. | Code developer and/or sponsor Oak Ridge National Laboratory
e. Commercial, Proprietary or Qther SCALE is in public domain and distributed by
(Explain) Radiation Safety Information Computational Center
f. Current Owner/Vendor and technical | Oak Ridge National Laboratory
support provider
g. | Documentation available 3. SCALE User’s Manual
4. Test Problems — Input and Output Files
h. | Code platform (Workstation, PC- Workstation-based
based, Mainframe)
i. Operating System (Windows, DOS, HP-UX 10.20and 11.0
other)
j- Frequency of Use (Routine, repeated | R
use, code of choice — R; Occasional
use —Q;)
k. | How are error and user questions SCALE Homepage
f)
reported? http://www.ornl gov/scale/scale-home. html
k. Comments on experience with this Newer Version, SCALE 5 will be available in
computer software, ease of December, 2003. Used to compare with
application, documentation provided; | MCNP results.
known errors or issues
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Code name and version

MCNP, Version 4B

Function of code

MCNP is used to calculate k-eff (eigenvalue),
neutron and gamma ray flux/dose for systems that
contain fissile material.

Application (what projects/facilities at
the site/lab)

Criticality safety analysis and radiation dose
evaluation for all INEEL nuclear facilities.

Code developer and/or sponsor

Los Alamos National Laboratory

Commercial, Proprietary or Other
(Explain)

MCNP is in public domain and distributed by
Radiation Safety Information Computational Center

Current Owner/Vendor and technical
support provider

Los Alamos National Laboratory

Documentation available

5. MCNP4B User’s Manual
6. Test Problems — Input and Output Files

Code platform (Workstation, PC-
based, Mainframe)

Workstation-based

Operating System (Windows, DOS,
other)

HP-UX 10.20and 11.0

Frequency of Use (Routine, repeated | R

use, code of choice — R; Occasional

use - O;)

How are error and user questions Forum for MCNP Users

reported?

http://laws.lan}.pov/xS/MCNP/forum.html

Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issues

Newer Versions, 4C and 5 are available, but we
have to have software quality assurance plan
before using it.
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a. | Code name and version DANTSYS, Version 4.3

b. Function of code DANTSYS is used to calculate k-eff (eigenvalue)

for fissile system.

c. | Application (what projects/facilities at | Criticality safety analysis for all INEEL nuclear
the site/lab) facilities.

d. | Code developer and/or sponsor Los Alamos National Laboratory

e. Commercial, Proprietary or Qther DANTSYS is in public domain and distributed by
(Explain) Radiation Safety Information Computational Center

f. Current Owner/Vendor and technical | Los Alamos National Laboratory
support provider

g Documentation available 7. DANTSYS User’s Manual

8. Test Problems — Input and Output Files

h. | Code platform (Workstation, PC- Workstation-based
based, Mainframe)

i. Operating System (Windows, DOS, HP-UX 10.20 and 11.0
other)

J- Frequency of Use (Routine, repeated | O
use, code of choice — R; Occasional
use - 0;)

k. How are error and user questions Los Alamos National Laboratory
reported?

k. Comments on experience with this PARTISN’ a successor “? DANTSYS is
computer software, ease of avallab!e: Occasionally is used to compare
application, documentation provided; k-cff against MCNP and SCALE results.
known errors or issues
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5. Other Information on Your Organization’s Software Quality Assurance

5.1

5.2

53

Program (Optional)

Please take a moment to provide this additional information regarding your
SQA programs, procedures, and training.

What documented SQA programs and procedures do you follow for developing,
testing, documenting, maintaining, and applying safety software? PRD-5074,
PRD-5092, PRD-112 and MCP-3039, MCP-550

Document title(s) and report number(s):
PRD-5074, “Design Control”
PRD-5092, “Software Quality Assurance”
PRD-112, “Program Requirements Document for the Criticality Safety Program
Requirements Manual”™
MCP- 550, “Software Management”
MCP-3039, ““ Analysis Software Control”

Do your procedures comply in whole or in part with (check compliance)?

Yes/No/Uncertain | Standard/Rule/DOE or Other Directive

Yes a. 10 CFR 830, Subpart A, Quality Assurance Requirements

Yes to ASME b. ASME NQA-1a-1999, NQA-1a-2000 (Part 2.7); or

NQA-1-1997 redecesscr (indicate which)

Yes c. ANSVISO/ASQ Q9001-2000, Quality Management
Systems — Requirements, or Related Standards

Yes d. DOE Order 414.1, Quality Assurance

| Uncertain . e. DOE Order 420.1, Facility Safety

Yes f. DOE Order 200.1, Information Management Program

No g. DOE Guide 200.1-1, Department of Energy Software
Engineering Methodology

Uncertain h. DOE Guide 414.1-1, Assessment Guide for QA

Uncertain i. ANSI/ANS-10.4-1987, Guidelines for the Verification and
Validation of Scientific and Engineering Computer Programs
‘or the Nuclear Industry

Uncertain j. Other DOE, National, International, or Industry Standards,

Requirements, or Guidelines
(Please identify)

How do you apply QA procedures to safety software? Through company level
procedures (i.e., PRDs, MCPs, etc.) _See item 5.1
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54  How do you train users on safety software? Formal training, and on the job
experience under the direction of a qualified code user.
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Department of Energy/Office of Nuclear Energy,
Science, and Technology

Oak Ridge National Laboratory
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SURVEY OF DESIGN SOFTWARE CODES

Survey Information Prepared By

February 2004

Name(s):
Organization(s):
Site or Laboratory:
Address:

Phone/email/facsimile:

Principal DOE Organization(s)
supported:

Date Survey Form Submitted:

David G. Renfro
Operational Safety Services Division

Oak Ridge National Laboratory

PO Box 2008, Oak Ridge, TN 36831-6126
(865) 576-4120/ renfrodg(@ornl.gov/ (865) 576-6011

SC
January 9, 2004

Design Safety Software

List the safety software that is used to support the analysis and design of safety-class structures,
systems, and components (SC SSCs) and safety-significant structures, systems, and components
(SS SSCs) for DOE defense nuclear facilities.

Area of Appli

Civil/Structural/Geotechnical Systems

GTSTRUDL, ABAQUS, PATRAN, STAADPRO

Mechanical Systems

ALGOR, RELAPS5, HEATING7, ATHENA, CFX,
FLUENT, FEMLAB, ICEM-CFD, CAESAR Il

HVAC None

Electrical Systems POWERTOOLS
Fire Protection Systems HASS, SSAMS
Instrumentation and Control None

Others (not included above)

HETC, ORIHET9S, CINDER90

SCALE, DOORS-DORT, MCNP, REBUS,
ATTILA, VENTURE, MICROSHIELD, MCNPX,

* Enter “None" if no safety software in applicable the area.
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Safety Software Information

GTSTRUDL oo e e oo et s e es e e s eeeeerere s 3
ABAQUS ..ot r et e e 4
PATRAN ..o s es e s e ee e s eeeeees s e s e eeeese e s ee e eeee 5
TN e ) SO 6
RELAPS ..o eeee e s s e e ee et ee e ees e 7
HEATINGT oo s e e s ee e ee e s ee s e eseeeeeseeeeeseeees e eses e eesnees 8
ATHENA oo s oo es e e e s e s e eeseeeese 9
CFX e e e ee e ettt ee e s e ee e 10
FLUENT oo e 1o s e e oo e s e s ees e s e 1
FEMLAB ... ee oo ee oo ese e eeee e se e eeseeeeereeeeeeeee 12
TICEM-CFD .o e ee et eee e ees s seeeeeeseeesereeeeseene 13
CAESAR L oo et e e e oo e e s et s e ere e s 14
POWERTOOLS ..o eeee e e eee s eseeeeees s ees s e s eeesseeeeeseeeeeenes 15
HASS oot eeee oo e e ettt 16
SSAMS oot eee ettt e et oo e et eee e 17
SCALE oot eee e et r e se e 18
DOORS-DORT ..ot ee oo e eeee e seeeee s e e eesee s s e s seee s eesserese s 19
IMONP e e e e s et e s s s e e ee s et s e er e 20
REBUS oot e oo st ee s eseee e e s s s ee s e e s eee s eee e s 21
ATTILA oo et et re s e s et s oo e s ee s 22
VENTURE ..ot e oo e s et e s s eee e eee s es e 23
MICROSHIELD ..o e es e ses e eeses s e es e eeee e 24
MONPX2.1.5 oo e e s s e e eee e eee e e 25
MONPX2.4.0 oot e et s e es e s s ee e es e es oo s s ee e eereeeeseeeene 26
HETC oo e e et 27
ORTHETOS ..o oo et e e e ee e 28
CINDEROO .....ooo oo oot eeees e s se e s oo seess e eee e eseeeeee 29
STAAD ... et v e e ettt ettt s e ee e e 30
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GT STRUDL Version 27

GT STRUDL is used in the structural analysis
and design of nuclear and non-facilities and
related structures.

HFIR

Georgia Tech

| Proprietary

Georgia Tech Research Corporation
'| Atlanta, Georgia

~4 1. User’s Manual

1 2. Software Model Description
3. Software Requirecments Specification
4. Sample Problems- Input and Output

PC based

Windows

quenby of Use (Routme, repeatedg;se, 0
; code of chowe R; Occasmnal use O )

. { User questions are submitted via phone or
How are en'or and user questlous © .| website.

' Vreported‘7 - . Annual user meetings are used to highlight
i ' o ] errors identified in the program.

. Commems on experience with this :

L computer software, ease of application, Vendor provides various levels of training on
" | documentation provided; known errors or | this program.
issues
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a. | Code name and version

GT STRUDL Version 27

b. | Function of code

| and design of nuclear and non-facilities and
| related structures.

GT STRUDL is used in the structural analysis

Application (what prOJects/faclhtles at the

support provider

¢ site/lab) HFIR
d." | Code developer and/or sponsor Georgia Tech
Commercial, Propnetary or Other - : .
e. (Explain) Proprietary
¢ Current Owner/Vendor and techmcal Gceorgia Tech Research Corporation

Atlanta, Georgia

g. | Documentation available

1 1. User’s Manual

| 4, Sample Problems- Input and Output

2. Software Model Description
3. Software Requirements Specification

Code platform (Workstation, PC-based,

reported?

h. Mainframe) PC based
0 Operating System (Windows, DOS, Windows
other)
. Frequency of Use (Routine, repeated use, 0
- | code of choice — R; Occasional use — O; )
User questions are submitted via phone or
K How are error and user questions website.

Annual user mectings are used to highlight
crrors identificd in the program.

Comments on experience with this

I computer software, ease of application,

" | documentation provided; known errors or
1ssues

Vendor provides various levels of training on
this program.
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0 ename and ‘verysidn { ABAQUS versions 6.3 & 6.4

{ Structural and Thermal Analysis Finite
Element Code

.. .-{ High Flux Isotope Reactor (HFIR), Spallation
" Neutron Source (SNS), ORNL nuclear
facilities

i ABAQUS, Inc.

Commercial & Proprietary

ABAQUS, Inc.

On-line and user manual

o based Mamframe) T Al
T Qperatm System (Wmdow ”'DOS
R ‘ : All
' other) »
7 Frequency of Use (Routme ;Te j)eat‘e‘é f‘_
~ j. | use, code of chonce R; Occas:onal IR
oo Juse—0;) : N

; ‘| How are error and user questlons ‘

reported‘7 ABAQUS, Inc.

Comments on expenence w;th thls
computer software, ease of

| application, documentation prov1ded
known errors or issues :

This 1s an essential tool.
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a. | Code name and version PATRAN v2003
“b. | Function of code Structural and thermal analysis pre- and post-
: processor
c Application (what projects/facilities at SNS
* | the site/lab) B
- d. | Code developer and/or sponsor MSC Software, Inc.
e, Cdmm'ercnal, Proprietary or Other Commercial
-| (Explain)
£ Current Own'er/V endor and technical MSC Software, Inc.
support provider
g | Documentation available On-linc
h. " | Code platform (Workstation, PC- PC
" | based, Mainframe)
0 Operating System (Windows, DOS, Win2000, XP
other)
Frequency of Use (Routine, repeated i
J- | use, code of choice — R; Occasional R
use - O; )
| How are error and user questions .
k. reported? By phone and e-mail
Comments on experience with this
1. comPut(?r software, ease'of . This is an essential tool.
application, documentation provided,;
known errors or issues
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}:Code naineand version™
: SR el

-1 ALGOR

" design.

ALGOR is used for mechanical analysis and

{ ORNL nuclear facilities

%1 ALGOR, Inc.

Commercial

ALGOR, Inc.

PC - Based

1 Windows

1o

B Comn’ients on expenence Wlth‘thls
'] compufer software, ease of -

known'errors or issues.

apphcatgon documentatlon provxdc_._ :
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a. | Code name and version RELAP5/Mod 3.3

b. [ Function of code - - | Thermal-hydraulic system analysis

Application (what projects/facilities

“ |atthe site/lab) HFIR/ORNL
ISL Inc./NRC
d. | Code developer and/or sponsor INEEL/DOE

Commercial, Proprietary or Other
m > prictary Other, Government sponsored software

(Explain)
£ Current Own.er/V endor and techmcal ISL/NRC
support provider
g. | Documentation available Yes
h Code platform (Workstation, PC- Al
" | based, Mainframe)
; Operating System (Windows, DOS, All

other)

Frequency of Use (Routine, repeated
J. | use, code of choice — R; Occasional R
use — O; )

How are error and user questions
reported?

ISL/NRC

Comments on experience with this

[ | computer software, ease of

" | application, documentation provided,
known errors or issues
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{ HEATING7.3

4 Heat Conduction

‘| HFIR/SNS

ORNL/DOE

Other, Government sponsored.

¢ | ORNL/DOE

User manual

1 All

1Al

By phone and e-mail

Comments on expcnence Wi
‘computer sdﬁware -ease of:
‘application, documentanon prov1ded - | situations. Well validated.
known errofs or issues ‘

Simple code. Very useful for some specific
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a. | Code name and version ATHENA 3.1.1.2

Thermal-hydraulics with fluids other than

b. ' | Function of code
i water.

Application (what projects/facilities at

| the site /lab) Simulation of HFIR Cold Source
d. | Code developer and/or sponsor INEEL/DOE
e. Commercial, Proprietary or Other Other, Government sponsored.

(Explain)

£ Current Omer/Vendor and technical Most likely INEEL
" | support provider

g. | Documentation available Yes

Code platform (Workstation, PC-

based, Mainframe) All

Operating System (Windows, DOS,

other) Al

Frequency of Use (Routine, repeated
J- | use, code of choice — R; Occasional R
use — O;)

How are error and user questions
reported?

Comments on experience with this

| | computer software, ease of

" | application, documentation provided;
known errors or issues

171

ATTACHMENT
January Y. 2001
Page 171 of 30




Design Software Survey and Recommendations February 2004
Final Report

{ CFX 4.2,5.0,5.5,5.6

: Fluid and thermal analysis, post-processor

| HFIR/SNS

ANSYS, Inc.

Commercial & Proprietary

"1 ANSYS, Inc.

"] On-line

All

| All

ANSYS, Inc.

Comments on expeﬂence thh thxs
computer software, ease of - .| User-validated against physical data. Heavily
application; documcntanon promded utilized.

known errors or:issues o
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FLUENT

CFD Code

HFIR/ORNL

FLUENT, USA

Commercial & Proprietary

| FLUENT, USA

A support prei'(tide;g,

g. Documentzifion évaiiable . - | Yes

- b Code platform (Workstatlon PC— N All
" | based, Mamframe) N
. Operattng”;ystem (Wmdows DO%
1, All
other) . : , 7
Frequency of Use Routme repeated ' - -

Jo | use, code of cho,tce “R; Occaswnal R
use — O; ) e :

K ‘How are error ;md user quesnons '
" | reported? - = '

FLUENT, USA

| Comments on expenence with this

i | computer software, €ase of - -

" | application, documentatlon prov1ded
known errors or issues

173
ATTACHMENT
January 9, 2001
Page 173 of 30




Design Software Survey and Recommendations February 2004
Final Report

| FEMLAB 3.0

Simulation of physical systems using Finite
. -1 Element (FE) methods

‘| HFIRZORNL

COMSOL

Commercial & Proprietary

COMSOL

1 Yes

| An

All

: fFrequency -o“fUS'e (Rouhne repeate
3. | use, code of choice —R; OCcasxonal 10

K. - How are’ ergor and user qﬁest S COMSOL
" | reported? - 5 '

“ -+ | Comments on expenence w:thtlixs
L complutet software; ease of - : | Initial Use

apphcauon, documentation provlded
known errors ‘or issues
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- a. | Code name and version ICEM-CFD Hexa
b. | Function of c ddé i qu gcneragon for structural, thermal, and
fluid analysis
c Appllcauon (what pro;ects/facxhtles at SNS
" | the site/lab) : L
d. | Code devel»oper_,arzl,d'/or sponsor ANSYS
: e Commerclal Propnetary or Other Commercial
(Explain) 7
£ Current Owr{erN endor and technical ANSYS
support provider
g. | Documentation available On-line
h Code platform (Workstation, PC- pC
" | based, Mainframe)
i Operating System (Windows, DOS, Win2000, XP
other)
Frequency of Use (Routine, repeated
J- | use, code of choice — R; Occasional R
use — O; )
How are error and user questions ) .
k. reported? By phonc and c-mail

Comments on experience with this

1 computer software, ease of

" | application, documentation provided,
known errors or issues

Provides a way to rapidly generate hex grids.
Heavily utilized.
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| CAESAR 11 Version 4.0

Pipe Stress Analysis

Various piping modifications/installation at
HFIR

COADE Engineering Software

User Guide, applications manual, technical
reference manual

PC

"@ts on expenence wnththx
| comipi oftware, ease of apphi '
' documentanoxi prowded known errors or

issues
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a. | Code name and version PowerTools 3.7.2.0.
b. | Function of code Elcctrical power system modeling and analysis.
c Application (what-projects/facilities | Modeling and analysis of the HFIR electrical
| at the site/lab) : power distribution system.
d. | Code devel'oper and/or sponsor - | SKM Systems Analysis, Inc.
.. Cormn.ercxgl, Propni?tary OIVJOfl?er | Commercial.
: (Explain) "~ - .
£ Current an.er/Vendor and technical SKM Systems Analysis, Inc.
support provider
‘ N Detailed printed documentation from developcr
g. | Documentation available | provided with software; printed documentation
L 1s updated with each new software revision.
' Code platform (Wbrkstation, PC-
B based, Mainframe) PC-Based
i Operating System (Windows, DOS, Windows
other)
Frequency of Use (Routine, repeated
J. | use, code of choice — R; Occasional 0]
use —0; )
K How are error and user quesfions Via email or telephone to provider. Some on-
" | reported? line help available on developer’s web site.

Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issues

Very powerful software with many features and
availablc add-on modules. Initial installation
can be troublesome, but software is stable
during normal operation. Requircs a hardwarc
key (provided with software); can also be
installed on a network. Recommend attending a
factory training class to get the most from the
featurcs. Very good printed documentation.
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ERERS

. |"'Cademiame and version

5 HASS®, Version 7.5

| Performs Hydraulic Calculations for sprinkler
| systems

| Used to calculate/verify proposed changes to

existing sprinkler systems at ORNL. Can also
be used to verify vendor calculations.

HRS Systems, Inc.

{4 Commercial

ORNL Fire Protection Engineering / HRS
Systems, Inc.

i Owners Manual / Users Guide

PC Based

| Windows

10

HRS Systems, Inc.

| computer software, ease of - :
| application, documentation provnded;_-
known errors or issues '

User friendly and is becoming the industry
standard for performing sprinkler system
hydraulic calculations.
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a. | Code name and version Safe Shutdown Analysis Management System
) T (SSAMS) 1.0
. . Track and analyze safc shutdown clectrical

b. | Function of code

cables for nuclear power reactors.
Appﬁcation (what projects/facilities at Uscq to track and analyze electrical cable
c. " routings for the HFIR fire safe shutdown
the site/lab) :
' analysis.
d. | Code developer and/or sponsor "| Framatome ANP
o ‘Commiercial, Proprietary or Othcr ‘ Proprictary. Purchased from Framatome as
" | (Explain) ' : part of an engineering consulting contract.

£ Current Owner/Vendor and technical | Owner: Research Reactors Division.

" | support provider = Technical Support Provider: Framatome ANP.

g. | Documentation available ' Printed user documentation from developer.

Code platform (Workstation, PC- .
h. based, Mainframe) PC-Based
0 Operating System (Windows, DOS, Windows
other) ‘
Frequency of Use (Routine, repeated
j. | use, code of choice — R; Occasional 0
use — O; ) ‘
How are error and user questions . . .

k. reported? Via email and tclephone to support provider.
A Microsoft Access runtime application, this
program is essentially a relational databasc.
Very difficult to learn without instruction from

Comments on experience with this the developer. Printed user documentation is
I computer software, ease of provided but contains crrors and omits critical
" | application, documentation provided; | dctails. Can be installed to run on a network.
known errors or issues Several bugs were discovered during use and
reported to developer. Once the data is entered,
final output reports arc uscful for the intended
purpose.
179

ATTACHMENT
January 9, 2004
Page 179 of 30




Design Software Survey and Recommendations

Final Report

February 2004

SCALE 4.4a

Nuclear data preparation; criticality safety;
1 shielding; decay heat; radioisotope inventories

HFIR

ORNL/Nuclear Regulatory Commission

Open, publicly available from RSICC/ORNL

Center

Radiation Safety Information Computational

probs.

Yes; user manual, software model and req., [/O

Workstation, PC, mainframe

Windows, LINUX, others

" Frequ n_cyoste,"""“' ,
i ; of ch01ce R, Occasmnal

Reported to SCALE website

known errors or issues

None
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a. | Code name and version

DOORS-DORT Version 3.2

b. | Function of code

Shielding and reactor physics calculations,
neutron/gamma radiation transport

Application (what projects/facilitics at
the site/lab)

HFIR/ SNS

d. | Code developer and/or sponsor

ORNL/DOE

Commercial, Proprietary or Other
(Explain)

Open, available through RSICC

Current Owner/Vendor and technical
support provider '

ORNL and Pennsylvania State University
(Y. Y. Azmy)

g. | Documentation available

Yecs; user manual, software modcel and req., /O
problems

Code platform (Workstation, PC-

Workstation, PC, Mainframe

based, Mainframe)
0 Operating System (Windows, DOS, LINUX
other)
Frequency of Use (Routine, repeated
j- | use, code of choice — R; Occasional R
use — O; )
. |How are emror and user questions Email to RSICC, Penn State, NSTD/ORNL
reported?

Comments on experience with this

I computer software, ease of

" | application, documentation provided;
known errors or issues

Many codes (1D, 2D, 3D-transport, and
auxiliary codes), not rcally user friendly
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- | MCNP5 Version 1.20

Criticality safety, shielding, reactor physics

| HFIR

.| Los Alamos National Lab/DOE

{ Open to US citizens, RSICC

I LANL

Yes; user manual, software model and req., /O
{ problems

‘| Workstation, PC, Mainframe

' Windows, LINUX

10

Through MCNP website; RSICC

__ Comments on. expenence Wl&:thls

computer software, ease of iF - .
application, documentation: prowded
known errors or issues .

None
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a. | Code name and version REBUS-PC, DIF3D8/VARIANTS

b. | Function of code : Reactor physics; fuel depletion

Application (what projects/facilities at

® | the site/lab) HFIR
d. | Code developer and/or sponsor Argonne National Laboratory
e | Commercial, Proprietary or Ot?ler | Open, RSICC

(Explain)

£ Current OmerN endor and technical Argonne National Laboratory
support provider

Yes; user manual, software model and req., /G

g. | Documentation available
problems

Code platform (Workstation, PC- 1 PC, Workstation, Mainframe

based, Mainframe)
0 Operating System (Windows, DOS, Windows, LINUX

other)
Frequency of Use (Routine, repeated

J. | use, code of choice - R; Occasional 0
use — O; )

K How are error and user questions Reported to RSICC
reported?

Comments on experience with this
computer software, ease of
application, documentation provided;
known errors or issucs

None
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Code namne and version | arTiLA

Reactor physics, shielding

| HFIR

RADION Technologies, todd@radiative.com

| Commercial

RADION Technologies

-7 Only on-line users manual supplied with code

| PC, Workstation

| Windows, LINUX

Frequency of Use (Routine, repeated
-use, code, of chonce R,Qccasxonal 10
use — O ) :

How are error and
| reported? '

Reported to RADION via email

2%/ Comments on expenence wit ﬂus
| computer software, ease of -
application, documentation- provxded,-- y
known €rrors or issues

None
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a. 7' Code name and version VENTURE

" b. | Function of code Reactor physics, fuel depletion

Application (what projects/facilities at

C | the site/lab) HFIR
d. | Code developer and/or sponsor ORNL/DOE
: éﬁ: - | Commercial, Proprie‘tary or Other Other (internal ORNL version), older version.
" | (Explain) at RSICC

£ Current Owngr/’V endor and technical NSTD/ORNL
support provider

g. | Documentation available .
input problems

Limited; uscr manual, vague software model,

Code platform (Workstation, PC-

h. based, Mainframe) Workstation, PC
0 Operating System (Windows, DOS, LINUX, Windows
other)
Frequency of Use (Routine, repeated
J- | use, code of choice — R; Occasional R
use — O;)
K How are error and user questions J.C. Gehin, NSTD/ORNL
reported?

Comments on experience with this
computer software, case of
application, documentation provided;
known errors or issues

None
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e

Code name anidversion ! MICROSHIELD, Version 5.03

g ,;5 Radiation shielding (gamma only), decay heat

{ “Functioh of code =
' calculations

HFIR/ORNL

Grove Engineering

Commercial

UT-Battelle/Grove Engineering

User’s manual

; PC-based

Windows

Grove Engineering

* -] Very user friendly. Good for general design
_ ) since calculated doses are conservatively high.
apphcatnon, documentatlon prov:ded Other codes, such as MCNP, are utilized when
known errors or issues - detailed analysis required.
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--a. | Code name and version : MCNPX 2.1.5
b. | Function of code ' High-energy multi-particle radiation transport
-c Application (what projects/facilities at SNS
-~ | the site/lab) .
d. | Code developer and/or sponsor DOE
e Comr_n?rc:lal, Proprietary or Other Government
(Explain)
£ Current Ownpr/V endor and technical LANL
support provider
g. | Documentation available User manual
Code platform (Workstation, PC- —
h. based, Mainframe) PC cluster
i Operating System (Windows, DOS, Redhat Linux
other) .
Frequency of Use (Routine, repeated
J. | use, code of choice — R; Occasional R
use — O; )
K How are error and user questions E-mail to user erou
" | reported? ma Set group
Comments on experience with this
computer software, ease of .
L application, documentation provided; Easy to use, well documented
known errors or issues
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Code nameand vérsion: . 5w~ ' | MCNPX 2.4.0

High-energy multi-particle radiation transport

{sNs

DOE

1 Government

| LANL

User manual

PC cluster

"1 Redhat Linux

‘ E-mail to user group

, computéi' soﬁware ease of i
@ apphc&hon, documentation prcmdcd
‘known errors or issues :

Easy to use, well documented, greatly
| improved compared to 2.1.5
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a. | Code name and version : HETC
b. | Function of code : High-energy multi-particle radiation transport
c Application (what projects/facilitics at SNS
" | the site/lab) )
“d. | Code developer and/or sponsor DOE
e COmm.ermal, Proprietary or Other. - - Government
| (Explain)
£ Current Own_er/V endor and technical . ORNL
support provider
g. | Documentation available User manual
Code platform (Workstation, PC-
h. based, Mainframe) IBM RS6000
;| Operating System (Windows, DOS,
" | other) ‘
Frequency of Use (Routine, repeated
J- | use, code of choice — R; Occasional | O
use - O; )
K. How are error and user questions E-mail to code developer
reported?
Comments on experience with this.
| . computc?r software, ease‘of . Restricted to above 20 MeV neutron transport
application, documentation provided;
known errors or issues
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ORIHET95

Activation

Spallation Neutron Source

PSI

Commercial

PSI

| .support proi’lder:

Docm_ﬁer_\"tation available , User manual

'Code platform (Workstatlo,_ %
based, Mamﬁame)

1 Operatmg Sy ,,'em (W mdows, DQS a
other). .

'Frequency of Use (Routme I_ peated
use, code of choice - -R; Occasnonal 1R
use - Q; ) - : X

| How are error and user questlon“
reported?

PC cluster

| Redhat Linux

E-mail to experts

Comments Gn-experieqce. with ¢t
computer software, ease of - i
<1 -application, documentation provided; -
{ known errors or issues

Very robust and fast, underestimates decay heat
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a. | Code name and version

StaadPro 2003 2™ Edition

b. | Function of code

Structural design and analysis software
package capable of completing both static and
dynamic structural problems including finitc
element analysis. Effective in analyzing and
designing structures containing common
construction materials using a variety of design
codcs.

Application (what :projécts/ facilities at

ORNL nuclecar facilities

the site/lab)

d. | Code dévélo,per and/or sponsor

| Research Engineers International

Commercial, Propriétary or Other

e. (Explain) Commercial

f. Current OmcrNendor and technical Research Engineers International
support provider --

g. | Documentation available Yes
Code platform (Workstation, PC-

h. based, Mainframe) PC bascd

i Operating System (Windows, DOS, Windows
other) 7
Frequency of Use (Routine, repeated

j- | use, code of choice — R; Occasional R
use —0; )

K. How are error and user questions Phone call or email
reported?

Comments on experience with this

| | computer software, ease of

" | application, documentation provided;
known errors or issues

StaadPro 1s a widely used computer program
which is simple to use. Input through graphical
intcrfacc windows allows rapid construction of
computer modcls. Output manipulation is also
easily accomplished through the graphical
interface.
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u Lawrence Livetmore National Laboratory

Octoder 29, 2003
s """wmm R:c":r Ea': Ez':us |
Mdm
Livermare Sise Offics
P.O. Box 808, L-293
CA 94351
Sulyect:  LLNL Actien Maus for DOE fefivvare QA huplimnentation Plan
Reforsncs  Leteer from Phullip B Hill o Deaais X Flsher “Recommandation
Toplecnentarion Flan Cormutmentd 13 20 2t
Dear M, Hull:
Amdudutbmmﬂmfa 33ad 8 . ,
ey vy b A ¥l QA!PM QA’I‘P:-ZIs 4232, and 424.2, These
MMWNNBA::&W?;.&OOS mﬁuurmlmuhund
mma@mdmwhymumw of thees
Sincerely,
Dennis X, Fisher
Associse Dwector
Safety aad Eavirormeatal Prosection
Anacinnenis
oc T.Lamca
J. Palmar
H. Wong
DKF CYDI - 433

An Equal Opportunsly Employer o Unfuerelty of
(925) d22-3343 - (025) 434-2418
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Farver Foem: Batoty Bskgs Fabwars
. Cads Name and Version v YT
of Applicabihty (e g , structural, %
protection) matecial duporsion code
of Code s used for ufety-mnym of
uplear matenst In lddmm. Bmmm
pessonnel and with
fichd-portabls sst of software tools ﬂ ovaluating § fase,
Apphoation (wbat projectn/facilttics Analysos Tor LLNL 523 DOE too —
| soD) Emmasgmocy Operstora Centae o 2 Brxpecimeces
DJE RAP/RAPTOR programs

MM"P‘M«M
Fﬂmmﬂoﬂw -DOR

, Propnetaty, or Othee Jonumonooa)

Stewen Homann
Livermore Nahonal Labotatory
(PAS) 4234962
T Platform (Wotkstation PC-
Mamnframs)
'meﬂym ' Wibdaws 9398OWNT/XE 08
usocy of Use (Rovtine, repeated | R
code of chowee-R; Occasional use *
- Q)
Comments on experience with this “Hotspot 18 used throughout the world Onigmal software
computer software, ease of crested m 1988 Program i very easy to run, Complete
application, documentation provided, 0wyl decumentanon and uscs Manual are contained
k known errors or issues within the nun-tims program (CD).
'Name and phone number of contact. Steven Homann, (925) 423-4962
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lwviems
Summary of Action Iisms -

QAXP 33 NA will valudate and verify that QA girocesses are effects lemented
facility safety Due: December 31, 2003 vy v fox

LLNL proposes that a corbination of the pdevious assessments, such as the Best Practices
Assessment conducted m the summer of 2001, the ARO assessment of Configunition
Management conducted m the Sprning of 2043, vanous tp repocts of the DNRSB Staff and
other assessment paocesses proyids a credible case that clurent processes arc effactive.
These assessments Jooked at a vanety of systems and processes and m the aggregats will be
used to provide a summary overview of the kpphoation of QA practices to safety systems.

4.2.1.5. Survey of candidate dsaign codes for toolbox, Due October 31, 2008 .

LINL proposes Hotspot v 2,05 for inclusion into the tool box. The questiotinaire 18
attached. LLNL 18 not currently funded nor gasked to validate thus code,

Recommendation. DOE should establish a criteris for and a proocess of how codes wall be

qualified to be placed 1n the toc] box. Thus wouldthelp the sitss in making a decision on what
codes be nominated far the tool box. ,

The asscssments for 4.2 3 2, and 4.2.4.2. will be conducted together, Ths emphasis wall be oo
identifying requirements and therr implemengstion. Cyrreatly, the LINL Work Smart Standacds
Set doss not inclnde software QA standmds Thewmfore, 1t 318 sxpocted that many of attributss
defined in the CRADs wall not have been farmaily or consutantly apphed. In conducting the
assessment the following protocols wall be followed, Where a can be dentified, its
implementation will be verified by looking at recent activitnes a requirement does not
exast of has only receptly been ldentified, it wall bé assumed that the requirement has not been
mmplemented and evidence of mplementation wil] aot be sought

This assessment will bs applied site wade to both A and BM facilrties.

4232 Establish a schedule to :dentify, select and assess safety system scitware and firmware
m defense nuclear facalitiss Dus: October 29, 2008

LINL proposes that safety software ind firmware be identified by Japuary 31,
2004, systems to be asscssed be selocted by Apal 30, 2004 and the assesstent will take
Place in the spring and early summer of 2004. Thus assessment will be coordinated with
4242, below

4 2.4 2. Bstablish a schedule 1o complete the assedament of the pracesses in place to ensure that
safety software currently used to support analysls dnd design 1s adequate. Due: Octeber 29, 2003

This 18 an aspessment of the QA processss ugded to develop and support software, not 8 code
by code review, This asscssment will be cooddinated with 4.2.3.2, above.

This assessment will review facility relatod spfety software and will not include weapans
design codes
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LOS ALAMOS NATIONAL LABORATORY: Design and Analysis Code Survey Data

A. SoftwareName/ Sap2000, NL ETABS, NL SAFE
Version
Area of Applicability Structural Structural Structural-Slabs

B. Function of Code

Design and Analysis

Design and Analysis

Design and Analysis

C. Application

Documented Safety
analysis, seismic
analysis

Documented Safety
analysis, seismic analysis

Documented Safety
analysis, seismic analysis

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

D. Code Computers and Computers and Structures, | Computers and
Developer/Sponsor Structures, Inc. Inc. Structures, Inc.

E. Commercial, Commercial Commercial Commercial
Proprietary, or Other

| __ (explain)

F. Current Owner/ LANL/CSI LANL/CSI LANL/CSI
Vendor and Technical
Support Provider .

G. Documentation CSI CSI CSlI
Available

H. Code Platform PC PC PC
(Workstation, PC-
based, Mainframe)

1. Operating System Windows Windows Windows
(Windows, DOS,
Other)

J. Frequency of Use R R R

K. Comments
(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

Easy to use, support
from provider is difficult

Easy to use, support from
provider is difficult

Easy to use, support from |
provider is difficult

name and phone number of
contact

Mike Salmen, 5-7244

Mike Salmon, 5-7244

Mike Salmon, 5-7244
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A. SoftwareName/ RISA-3d MATHCAD ABAQUS
Version

Area of Applicability Structural All Nonlinear Analysis

B. Function of Code Analysis Numerical Processing Analysis

C. Application All DSA - Seismic Analysis

D. Code Mathsoft HKS
Developer/Sponsor

E. Commercial, Commercial Commercial
Proprietary, or Other
(explain)

F. Current Owner/ LANL/Mathsoft LANL/HKS
Vendor and Technical
Support Provider

G. Documentation Mathsoft + Users Forums HKS
Available

H. Code Platform PC UNIX
(Workstation, PC-
based, Mainframe)

1. Operating System Windows SGHUnix
(Windows, DOS,
Other)

J. Frequency of Use R (6]

(Routine, repecated use,
code of choice - R;
Occasional Use - O;)

K. Comments
(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issucs)

Easy to use, sufficient
documentation

Difficult to use and learn,
but very powerful

name and phone number of
contact

Mike Salmon, 5-7244

Francisco Guerra, 7-2143
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A. SoftwareName/
Version

SHAKEY1

SASSI

BlastX

Area of Applicability

Site Response

Soil Structure Interaction

Structural Safety Analysis

B. Function of Code

Analysis

Analysis

Blast Analysis~-BLASTX
code calculates the
propagation of blast shock
waves and detonation
product gascs in
multiroom structures. The
code provides predictions
of the pressure-time and
temperature-time histories
in these structures.

C. Application

Documented Safety
analysis, seismic

Documented Safety
analysis, seismic analysis

DSA, Seismic Analysis

analysis
D. Code UC-Berkeley UC-Berkeley US Army - SAIC
Developer/Sponsor
E. Commercial, Commercial (although
Proprietary, or Other may not be supported by
_(explain) SAIC any longer)
F. Current Owner/ UC-Berkeley UC-Berkeley US Army - SAIC
Vendor and Technical
Support Provider
G. Documentation none (TWHouston) none (TWHouston) SAIC
Available i
H. Code Platform UNIX,PC.Linux UNIX,PC,Linux PC
(Workstation, PC-
based, Mainframe)
1. Opcerating System Windows/Unix Windows/Unix Windows DOS
(Windows, DOS,
Other)
J. Frequency of Use (@] o 0

(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

K. Comments
(on expericnce
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

Easy to use, sufficient
documentation

Moderately casy to use and
learn. Interpretation of
results requires experience

Easy to use, sufficient
documentation

name and phone number of
coutact

Tom Houston, 5-7244

Tom Houston, 5-7244

[. Cuesta, 5-1911
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A. SoftwareName/ PSADS MASS SQL LIMS Version 3.1
Version
Area of Applicability Structural Calculating MAR Authorization Basis MAR

(materials at risk)
Authorization Basis

Limits

B. Function of Code

Blast Design

System of record for
tracking nuclear material
and reporting inventory
and transactions to
NMMSS

Inventory and track MAR

C. Application DSA LANL Wide CMR facility-wide

D. Code US Army Fermin Kelso Marie J. De La Torre /
Developer/Sponsor Bryan Omalley

E. Commercial, Proprietary Commercial with
Proprietary, or Other proprietary enhancements

___(explain)

F. Current Owner/ US Army LANL NMT-3 Applied Bio Systems
Vendor and Technical
Support Provider

G. Documentation LANL NMT-3 Applied Bio Systems
Available

H. Code Platform PC Mainframe Mainframe
(Workstation, PC-
based, Mainframe)

1. Operating System Windows Guardian OS VMS
(Windows, DOS,
Other)

J. Frequency of Use O R R

(Routine, repeated use,

code of choice - R;

Occasional Use - O;)

K. Comments Moderately easy to use none none

(oo experience
with this
computer
Software, ease of
application,
documentation
provided; known
errors or issues)

and leam.

name and phone number of
contact

I. Cuesta, 5-1911

Michae! Boor 5-1222

Bryan Omalley 5-1769
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A. SoftwareName/
Version

Transient Combustible
Excel Spreadsheet Rev.
2.1

MAR_Summary032701
version 1.0.0.1

HASS

Area of Applicability

Fire Protection

Authonzation Basis MAR
Inventory

Fire Protection Automatic
Sprinkler

B. Function of Code

To aid operators in the
performance of transient
combustible TSR
surveillance calculations

To sum the MAR in the
CMR Facility to aid in the
performance of the MAR
nventory TSR

Hydraulic Calculation of
fire suppression systems
per NFPA 13-16, 20 E.g.
TA-3-29, TA-16-205/450,
TA-55-4

C. Application

CMR facility-wide

CMR facility-wide

Applicable to any facility
w/sprinkler or other
water-based systems

D. Code Microsoft Excel Chris McConaha NMT-3 Vendor
Developer/Sponsor

E. Commercial, Commercial and Proprietary Commercial
Proprictary, or Other ] Proprietary
(explain)

F. Current Owner/ Microsoft Excel NMT-3 See Below
Vendor and Technical
Support Provider

G. Documentation Ted Partch NMT-3 Vendor
Available

H. Code Platform PC-based PC-based PC
(Workstation, PC-
based, Mainframe)

I. Operating System MS Windows 200 Windows Windows or DOS
(Windows, DOS, Professiona!
Other)

J. Frequency of Use R R (@]

(Routine, repeated use,

code of choice - R;

Occasional Use - O;)

K. Comments none none Commercially since 1976

(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

Industry Standard,
"Hydraulic Analyzer of
Sprinkler Systems”

name and phone number of
contact

Kenny Espinosa 5-5669

Chris McConaha 7-3528

ASA Tuten, 770-934-
8423
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A. SoftwareName/ CFAST/FAST 5.0.1 CAMEOfm (May 02), EPlcode 6.01 DOS
Version 3.1.7, 2.0.1 ALOHAS.3.2 (March 00), | 2.03 Windows
MARPLOT 3.3
Area of Applicability Safety Analysis and Fire | Safety Analysis Safety Analysis
Hazards Analysis Emergency Planning and Emergency Planning and
Response Response
B. Function of Code Accident Analysis, Fire Chemical dispersion Chemical
growth and smoke release/Dispersion and
transport Consequence
C. Application DSA/JCO DSA DSA
D. Code National Institute of EPA Homann Associates
Developer/Sponsor Standards and
Technology (NIST)
E. Commercial, Public Domain Public Domain Commercial
Proprictary, or Other
(explain)
F. Current Owner/ US Commerce EPA Homann Associates
Vendor and Technical Department
Support Provider
G. Documentation NIST EPA Homann Associates
Available
H. Code Platform PC 386 or higher PC or Mac PC
(Workstation, PC-
based, Mainframe)
I. Operating System DOS Windows 95/98/00/NT/XP | Windows or DOS
(Windows, DOS, or Mac System 7.X
Other)
J. Frequency of Use R/O R R
(Routine, repeated use,
code of choice - R;
Occasional Use - O;)
K. Comments moderate usage none none
(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)
name and phone number of ]| Ronald Eaton 7-8064, Eric Edmonds 7-6998 Eric Edmonds 7-6998
contact Eric Edmonds 7-6998
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A. SoftwareName/ MACCS2 GENII 2 MELCOR
Version
Area of Applicability Nuclear Facility Safety Safecty Analysis and Leakpath Factor
Analysis and EM&R

environmental impact
statements

B. Function of Code

Radionuclide dispersion

Radionuclide dispersion

C. Application

DSA

DSA

D. Code
Developer/Sponsor

SNL (MACCS2)

Pacific Northwest National
Laboratory (PNNL)

E. Commercial,
Proprietary, or Other

(explain)

Public Domain

Public Domain

F. Current Owner/
Vendor and Technical
Support Provider

NRC

EPA

G. Documentation
Available

NRC via SNL

LEPA

H. Code Pilatform
(Workstation, PC-
based, Mainframe)

PC

PC

1. Operating System
(Windows, DOS,
Other)

DOS

Windows
95/98/00/NT

J. Frequency of Use
{Routine, repeated use,
code of choice - R;
Occasional Use - O3)

(0]

K. Comments
(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

none

none

name and phone number of
contact

Eric Edmonds 7-6998

Eric Edmonds 7-6998

Eric Edmonds 7-6998
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A. SoftwareName/ MCNPx MCNP-4C FDS2
Version
Area of Applicability Neutronics {and other Design and Analysis of
particle) design and Neutronic Systems,
analysis Neutron Transport
Calculations
B. Function of Code Monte Carlo radiation Design and Analysis, Accident Analysis

transport

solves the Boltzmann
neutron transport equation

C. Application

See Detail Below: (A)

Used for accident analysis

DSA/JCO

D. Code
Developer/Sponsor

Many. Primarily AFCI,
also various N, ISR,
LANSCE, NASA,
outside contractors,
others.

X-Division, LANL

E. Commercial, Proprietary Proprietary
Proprietary, or Other
(explain)

F. Current Owner/ LANL D-5 LANL
Vendor and Technical
Support Provider

G. Documentation LANL LANL
Available

H. Code Platform all unix , PC windows, UNIX TRUE 264, PC
(Workstation, PC- Mac G5, and we are

based, Mainframe)

adding new platforms all
the time

1. Operating System
(Windows, DOS,
Other)

Unix , windows, Mac
oS

Unix, Windows NT/2000

J. Frequency of Use
(Routine, repeated use,
code of choice - R;
Occasional Use - O;)

R

The code was used
extensively during the
preparation of the TA-18
BIO, used extensively
elsewhere.

K. Comments
(on experience
with this
computer
software, case of
application,
documentation
provided; known
errors or issues)

MCNPX currently
released version at
RSICC 2.4.0 (anew
version, 2.5.0 will be
released to RSICC
probably in January. we
teach S-day classes (298
people trained since
August 2001). program.

At our site, we use MCNP
on a daily basis t odesign
critical experiments.
Tehere are many
publications that
appropriately advise the
users on how to use the
MCNP code.

name and phone number of
contact

Laurie Waters 54127

Rene Sanchez 662-7282

Ronald Eaton 7-8064
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A. SoftwareName/ POSTMAX 2 SeaTREE Explosive Release
Version Atmospheric Dispersion
(ERAD) 3.2 (Windows)
or 3.1 (UNIX
Area of Applicability Nuclear Facility Safety Selected Safety Analysis

Analysts and Emergency
Response Impact
Statements

B. Function of Code

Radionuclide dispersion
Accident Anatysis

Accident Analysis

The ERAD model is a
three-dimensional
numerical

simulation of particle
dispersion in the
atmosphere. The model
was developed to provide
realtime

predictions of the near-
filed radiological hazards
which would result from
an explosive

release of hazardous

material.
C. Application DSA/JCO DSA/ICO DSA
D. Code LANL (POSTMAX) Bruce Boughton
Developer/Sponsor Sandia National

Laboratory
Albuquerque, New
Mexico 87185
babough@sandia.gov

E. Commercial, Public Domain Public Domain
Proprietary, or Other
(explain)
F. Current Owner/ LANL DOE
Vendor and Technical
Support Provider
G. Documentation LANL SNL via NMSU
Available Kerry Alt
(505)646-3645
ERAD_support
@cs.nmsu.edu o
H. Code Platform PC PC or UNIX
(Workstation, PC- SPARGCstation 10 or
based, Mainframe) better
[. Operating System DOS Windows 95 or NT 4.X
(Windows, DOS, Solaris 2.6 (UNIX)
Other)
J. Frequency of Use R (¢]

(Routine, repeated use,
code of choice - R;
QOccasional Use - O;)
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A. SoftwareName/ POSTMAX 2 (cont.) SeaTREE (cont.) Explosive Release
Version Atmospheric Dispersion
(ERAD) 3.2 (Windows)
or 3.1 (UNIX) (cont.)
K. Comments none none

(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

name and phone number of
contact

Eric Edmonds 7-6998

Ronald Eaton 7-8064

Eric Edmonds 7-6998
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A. SoftwareName/
Version

HOTSPOT 2.05

Autodesk - Autocad

AutoPipe Plus 6.3

Area of Applicability

Safety Analysis and
EM&R

Mechanical Engincering

Mechanical Pipe-Stress

B. Function of Code

Radionuclide dispersion

Pipe stress analysis,
hanger design stress

C. Application DSA HVAC Dynamic pipe fitting
stress for any piping
project
D. Code Pacific Northwest NA AutoPIPE
Developer/Sponsor National Laboratory
(PNNL) _

E. Commercial, Public Domain Commercial Commercial
Proprictary, or Other
(explain)

F. Current Owner/ EPA NA LANL (one seat)
Vendor and Technical
Support Provider

G. Documentation EPA Marisa Gallegos Bentley Systems
Available

H. Code Platform PC PC PC
(Workstation, PC-
based, Mainframe)

I. Operating System Windows Windows XP Windows
(Windows, DOS, 95/98/00/NT
Other)

J. Frequency of Use O O O

(Routine, repeated use,

code of choice - R;

Occasional Use - O;) o

K. Commeants none Powerful bur not intuitive { have uscd many stress

(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

analysis programs. This
is the best choice.

name and phone number of
contact

Enc Edmonds 7-6998

L. Bornstein 7-4104

Doug Bailey 7-9870
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A. SoftwareName/ AFT Fathom 5.0 COSMOS/M 2.6 ANSYS V7.1
Version
Area of Applicability Mechanical Pipe-Flow Structural Mechanical Structural (Static

Dynamic Thermal)

B. Function of Code

Pipe flow analysis
modeling,
incompressible flow

Finite Element analysis,
analytical solutions

Finite Element Analysis

C. Application

Any liquid flow
modeling at any sie

TA-55 Glove box systems

SHEBA CAV, misc
support structures, exp.
Hardware

D. Code Applied Flow Structural Research and ANSYS, Inc.
Developer/Sponsor Technology Analysis Corp.

E. Commercial, Commercial Commercial Commercial
Proprietary, or Other
(explain)

F. Current Owner/ LANL (one sat) Curtis Sandoval Eric Sorensen
Vendor and Technical
Support Provider

G. Documentation Applied Flow Sunwest Cad, ANSYS, Inc.
Available Technology Albuquerque, NM

H. Code Platform PC PC PC
(Workstation, PC-
based, Mainframe)

I. Operating System Windows Windows NT Windows NT/2000
(Windows, DOS,
Other)

J. Frequency of Use R 0] 0]

(Routine, repeated use,

code of choice - R;

Occasional Use - O;)

K. Comments Mechanical Engineering | Recommended Excellent

(on experience
with this
computer
software, ease of
application,
documentation
provided; known
errors or issues)

rated this program the
best pipe flow analysis
system available. | have
used others and [ agree
that this is the best.

name and phone number of
contact

Doug Bailey 7-9870

Curtis Sandoval 7-7920

Eric Sorensen 5-3630
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Design and Analysis Code Survey Data (Cont.)

February 2004

A. SoftwareName/ DESIRE 2000 DANTSYS SANET
Version
Arca of Applicability Differential Equations Neutron Transport

Solver

Calculations

B. Function of Code

Code solves coupled
point kinetics and heat
transfer differential
equations

Code solves the Boltzmann
neutron transport equation
using the discrete-ordinates
technique

Accident Analysis

C. Application

Used for accident
analyses in nuclear
facilities

Used for accident analysis
in nuclear facilities

DSA/ICO

D. Code G.A.and T. M. Kom LANL
Developer/Sponsor Industrai [Consultants
E. Commercial, Commercial
Proprietary, or Other
(explain) ]
F. Current Owner/ LANL LANL
Vendor and Technical
Support Provider
G. Documentation G.A.and T. M. Kom LANL
Available Industrai [Consultants

H. Code Platform
(Workstation, PC-
based, Mainframe)

PC

UNIX TRUE 264, PC

1. Operating System
(Windows, DOS,
Other)

Windows 3.1, 95, NT

Unix

J. Frequency of Use
(Routine, repeated use,
code of choice - R;
Occasional Use - 0O;)

The code was used
extensively during the

preparation of the TA-18

BIO

The code was used
extensively during the
preparation of the TA-18
BIO

K. Comments
(on experience
with this
computer
software, case of
application,
documentation
provided; known
errors or issues)

At our site, we use
DESIRE to understand

the dynamic behavior of

critical experiments in
the event of an accident
due to miss loading the
assembly or an
anticipated insertion of
reactivity without
SCRAM. In addition,

there is a comprehensive

manual that explains the
main features of the
code.

At our site, we use
DANTSYS on a daily basis
t odesign critical
experiments and compare
its results t othose obtained
with MCNP. In addition,
there are many publicaions
that appropriately advise
the users on how to use the
DANTSYS codes.

name and phone number of
contact

Rene Sanchez 662-7282

Rene Sanchez 662-7282

Ronald Eaton 7-8064
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National Nuclear Security Administration

Pantex Plant
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United States Government Department of Energy
National Nuclear Security Administration

memorandum Nl Nuclea

DATE: NOV 14 203

oy AMOA:PXSO:KEW

susiect:  Design Code Survey
To:  Everet H. Beckner, Deputy Administrator, Defense Programs, NA-10/FORS

REFERENCE:  HQ Memorandum Survey of Design Codes Currently in Use, Cook/Beckner, dated
September 12, 2003

This is being provided in response to the reference memorandum. Any questions may

be directed to Mark Blackbum at (806) 477-3123.

Karl E. V(altzer

Assistant Manager for
Oversight & Assessments

Attachment
cc w/attachment:

X. Ascanio, NA-124/GTN
R. Singh, NA-124/GTN
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_Survey Form: § Design Sof ~ ‘
J SOURCES-4C: Code for Caiculating aiphe, n;
2 Spontaneouc Fission; and Delayed Neutron Sources and

TR mnmamunymetydm Materials.

o TRt F B Function. SOURCESAC i & 6006 sjstem el
R determines neutron production rates aind specira from

(RTGs)) In
’| storage vaulls, weapon assembly/ operations
! (Bays & Celis), and SNM characterization/requalification

. cododovolopor Los Alamos Naﬂonbl Labonﬁoty

(LANL)

| Code distributor: Radbtbn&fdyl fonmﬂon

| Com Center (RSICC).
"1 Other: S-4C was bylhoRooam:

.-+ the University of California at Los os National

| Laboratory under contract number W-7408-ENG-36 for
the U.S. Depariment of Energy (DOE), The University

| retains rights in the SOURCES-4C prqgram therefore,

. | SOURCES-4C is restricted from 1 third- -

. | parties without a icense. SOURC C is further
"./'| restricted from distribution for Anti-tertbrism (AT)

. by the U.S. Department of Gommaerce Title 15
"'t Commerce and Foreign Trade, Vii B Bureau of
.| Export Administration, Perts 730-774, 'Control

- | List a8 ODO99 Software.

~ ] Distributor: RadllbnSafuylnfotmdﬂonCommuond

_. 31 Conter (RSICC ;

.| See user manual LA-UR-02-1817.

it:x| Code: Fortran 77
‘| Platform: PC and Workstation

.| Windows 2000 on PC pisatform.

gid’ . Mfﬁ)mbomahw .
<l SOURCES-4C will become a element of
characlerizing the response of fissiie thaterials at Pantex
T‘A..H———-—-”'"L ;
*. 1 The SOURCES-4C software manual sre comprehensive
QY. hmmummmdmummmmu
"] of the code.

Name and phono number of con(act .
Roy R. Hedtke, 806-477-8285
Linds Vickers, 808-477-66817
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Survoy Form: Safety Design Software _~ |
Code: & Version =TT TWODANT: A two-dimensional (2D), muRtigroup, discrete-
co gmlie o ;1 ordinates transport code system.
AW B ABONATY (0,05 Suciril- e | The nuclear criticality safety of fissilo materiats.

¢ cLRdnedondkGode:- 0 " | Function: TWODANTbawno:y!ooludodtocaleulahmk-
A R off of fisslle systems.
Nature of Problem Solved: htis a modulie computer program
designed to solve the two-dimensional, pendent,
" multigroup discrete-ordinates form of the Holtzmana transport
tion.

equation. .

Method of Solution: TWODANT uses the discrets ordinates
approximation for treating the angutar varibtion of the particie
distributions. The diamond difference sch is used for phase
space discretization. In TWODANT, there{is an option to use
the adaptive weighted diamond method. Both inner and outer
iterations are accelerated using the diffusidn synthetic

-..{ acceleration method.

‘1 TWODANT is used to provide a cursory waluaﬁon of the
nuciear criticality safety of fissile materials|(pits, secondaries, &
radioisotopic thermoslectric generators (RYGs)) in storage
vauits, weapon sssembly/dissssembly opérations (Bays &

___.J Cells), and SNM characterization/requalfi¢ation faclities. ‘
- | Code developer: Los Alamos National gbonmry (LANL)

1 Code distributor: Radlation Safety Inforshation Computationsl
| Center (RSICC).

Zpaif] - | Other: TWODANT was prepared by Los lamos National
Laboratory (LANL). It is restricted from digtribution to third-

(X%

SR . : parties without a license. TWODANT is restricted from
e ) distribution for Anti-terrorism (AT) purposes by the U.S.

o Department of Commerce Title 15 C rce and Foreign

Trade, Chapter Vil B Bureau of Export Adininistration, Parts

- «:’| 730-774, Commerce Control List as OD99B Specific Software.
* | Distributor: Radlation Safoty Information-Computationel

.- | Center (RSICC) v/

-1 Users can recqive tochnkal suppon vla emall: W

1 Code: Fortran 77 (99.9%) and C (0.1%).
Platform: PC and Workstation
Windows 2000 on PC platform.

: & (Routine, npoatod s, Froquoncy will be Routine upon valdation and veriication
¥ wm«-— rOocasionatuse~BY. .| (VAV) of the code. Cumently, TWODANT has not been VaV'd
e for use at Pantex Plant.
4 OXPONeIT mo oftware, | User's experienca is Mmited (o hande-on experience. The user
| case ofwh adeg | has easily set-up DANTSYS input decks and viewed the
. démnhﬁm ptwldcd‘hto\vn um-qt ~] geometry. The tutorial manual is compnriamlvo and essy to

 use.
Nlmo and phom number of contact:
Roy R. Hedtke, 808-477-8295
Linda Vickers, 806-477-6617
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Potential Software for DOE “Toolbox”:

Surve Fomz___gﬂ)gp Software |
MACCS2

K Consequence Assessment

— Radiological Dispersion Calculatidn
at" | Nuclear Explosives Safety Calculations
] Authorization Basis

mﬁm&%.
>4 SNL (developerYUS NRC (s ) .'

-~ .1 Radiation Safety Information Computational Center
-] (RSICC) @ ORNL or SNL
..~ 1 RSICC/SNL
d; .| PC-based

1 D0s
g, foposted- | R

Name and phone number of conuct. E.rik E.ifat, x3549
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Sarvey Form. Safety Design Software |
[_a | GodeDane X Yemsiog. { MELCOR
Area.of Applicability: Material Transport in Facility

| Material Transport in Facility

~ { Nuclear Explosives Safety Calculations
~.| Authorization Basis

-] SNL (developer)/US NRC (sponsor)
Government Owned

1 Radiation Safety Information Computauonal Center
._-{ RSICC) @ ORNL or SNL

. - | RSICC/SNL

>-baséd; | PC-based

[ Dos

- m,eodcufehoiu'%iﬁ. Occaswnaluse

emot igsises, E
Name and phone number of contact Enk Elfert. x3549
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. _ oy Form: Safefy Design Software [
- & {CRENDe ¢ ERAD
b FAFSROf -] Consequence Assessment
6 FF .} Radiologi i ion Calculatign’
W RE NuclaerplosivesSafctyCalcul%ons
0.4 ‘4 SNL
Ex i -.| Government Owned
% | Ca 3 I Bruce Boughton
. 3 ‘Sandia National Laboratory
Albuquerque, NM 87185
Lt.'!:"-' .. g IR o 505‘844'8545
z= " 1 Bruce Boughton
it 4 Sandia National Laboratory
S ¥ A NM 87185
. . . s 505-844-8545

PC-based

Windows

R

.

& <

ey

AN
NG '..‘:'—‘1

Name and

phone number of contact: Erik Eifert, x3549
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Survey Form: Safety Design Software
a | Code Name and Version . | HotSpot Version 2.0
Area of Applicability (e.g., structural, fire Consequence Assessment
protection) .
¢ | Function of Code Radiological Dispersion Calculation
d | Application (what projects/facilities at the Emergency Planning
site/lab) Emergency Response
Authorization Basis
Nuclear Explosives Safety Studies

e | Code Developer and/or Sponsor Steven G. Homann
LLNL

f | Commercial, Proprietary, or Other (Explain) | Govemment Owned

g | Current Owner/Vendor LLNL

h | Technical Support Provider www.lInl.gov/nai/technologies/hotspot

i | Code Platform (Workstation, PC-based, PC

Mainframe)

j | Operating System The Hotspot codes have been developed
for the Windows, 95/98/00/NT/XP
operating systems

k | Frequency of Use (Routine, repeated use, Routine

code of choice - R; Occasional use - Q)

Comments on experience with this software,
ease of application, adequacy of
documentation provided, known errors or
issues.

Easy to use, the only Tritium codes used.

Name and phone number of contact: - At Pantex: Charles Rives x-5959
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Survey Form: Safety Design Software

a | Code Name and Version EPlcode Version 2.03
b | Area of Applicability (e.g., structural, fire Consequence Assessment
| protection)

¢ | Function of Code Chemical Dispersion Modeling

d | Application (what pmjects/fu:nlmu at the Emergency Planning
site/Iab) . Emergency Response

Authorization Basis
Nuclear Explosives Safety Smdles
e | Code Developer and/or Sponsor Homann & Associates
(510)490-6379
f | Commercial, Proprietary, or Other (Explain) | Commercial
g | Current Owner/Vendor , Homann & Associates

h | Technical Support Provider Homann & Associates

i | Code Platform (Workstation, PC-based, PC
Mainframe)

j | Operating System The Hotspot codes have been developed

for the Windows, 95/98/00/NT/XP
. . operating systems

k | Frequency of Use (Routine, repeated use, R
code of choice - R; Occasional use - 0) - ‘

] | Comments on experience with this software, | EPI Code performs autorhated dispersion
ease of application, adequacy of calculations using algorithins published in
documentation provided, known errors or US EPA documents. No “black box”
issues. methods are included in EPI Code

Name and phone number of contact: At Pantex: Charles Rives x-5959
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Survey Form: Safety Design Software

a | Code Name and Version

ALOHA 5.2.3.
Area of Applicability (e.g., structural, fire Consequence Assessment
protection) '
¢ | Function of Code Chemical Dispersion Modeling
d | Application (what projects/facilities at the Emergency Planning '
site/lab) Emergency Response
Authorization Basis

Nuclear Explosives Safety Studies

e | Code Developer and/or Sponsor

U.S. Department of Cominerce * National
Oceanic and Atmospheri¢ Administration
* NOAA's National Ocean Service

f | Commercial, Proprietary, or Other (Explain)

Govemment

g Current Owner/Vendor

U.S. Department of Commerce ¢
National Oceanic and Atmospheric
Administration - NOAA's National
Ocean Service

h | Technical Support Provider

www.epa.gov/ceppo/cameo/aloha.htm

For additional information: visit
www.response.restoration.noaa.gov/c
ameo/aloha.html

e-mail grr.cameo@noda.qgov
call 206/526-6317.

i | Code Platform (Workstation, PC-based, PC
Mainframe)
j | Operating System ALOHA runs on Apple Macintosh

computers and in Microsoft Windows
95, 98, NT, or 2000.

k | Frequency of Use (Routine, repeated use,
code of choice - R; Occasional use - O)

R

1 | Comments on experience with this software,
case of application, adequacy of
documentation provided, known errors or
issues.

Name and phone number of contact: At Pantex: Charles Rives x-5959

——
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Survey Form: Safety Design Software

b | Area of Applicability (e.g., structural, fire Connquencc Aasusmeni
protection)
¢ | Function of Code Chemical and Radlologwil Dispersion
. Modeling
d | Application (what projects/ficilities at the Emergency Planning
site/lab) Emergency Response
¢ | Code Developer and/or Spoasor LLNL
f | Commercial, Proprietary, or Other (Explain) | Proprietary to LLNL
g | Current Owner/Vendor LLNL
h | Technical Support Provider For software technical support, please
contact:
NARAC Customer Suppeort
Phone: 925-422-9159 -
Hours: 7:30am - 4:15pm Pacific Time
‘Monday - Friday, except holidays
- E-mail: narac@linl.gov
i | Code Platform (Workstation, PC-based, Internet Based — Runs on a mainframe at
Mainframe) LLNL via internet :
j | Operating System internet Based — Runs.on a
mainframe at LLNL vialintemet
k | Frequency of Use (Routine, repeated use, o )
code of choice - R; Occasional use - O)
1 | Comments on experience with this software,
case of application, adequacy of
documentation provided, known errors or
issues.

Name and phone number of contact: At Pantex, David Griffis x-4426
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Survey Form:

Safety Design Software

Code Name and Version

Trace 700 Version 4.0

Area of Applicability (e.g., structural,
fire protection)

Mechanical - HVAC (Heating = . -
Ventilation and Air Conditioning)

Function of Code

Calculate HVAC loads for system
evaluation, sizing and design -
perform life cycle cost and energy
analysis

Application (what projects/facilities at | All facilities
the site/lab)
Code Developer and/or Sponsor Trane Company

Commercial, Proprietary, or Other
(Explain)

Commercial

Current Owner/Vendor Mechanical Design Group — Capital
and Expense Projects,Division

Technical Support Provider Trane Company

Code Platform (Workstation, PC- PC-based

based, Mainframe)

Operating System Windows

Frequency of Use (Routine, repeated | O

use, code of choice - R; Occasional
use - O)

Comments on experience with this
software, ease of application,
adequacy of documentation provided,
known errors or issues.

Extensive training has been
provided to users. Software is
fairly user friendly. Adequate
documentation has been provided
and there are no known errors or
issues. '

Name and phone number of contact: Courtney Olson, 806-477-65178
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Survey Form: Safety Design Software

a | Code Name and Version BlastX Version 4.2

b | Area of Applicability (e.g., structural, fie | Structural ~ Blast load prgdiction'
protection)

¢ | Function of Code ' Calculate blast load overpressures and

time history
-.d_| Application (what projects/facilities at the Used on any project where explosives
site/lab) operations are proposed. :Basis for Cell
facility dispersion analysis.
e | Code Developer and/or Sponsor US Ammy Corps of Engincers, Engineer -
Research and Development Center

f | Commercial, Proprietary, or Other (Explain) | Other - distribution available to US
Government agencies and their
contractors

g | Current Owner/Vendor Civil Design Group — Capital and
Expense Projects Division
h | Technical Support Provider US Amy Corps of Engineers, Engineer
. Research and Development Center
i } Code Platform (Workstation, PC-besed, PC-based
Mainframe) , ,
j | Operating System Windows — Compatible with Windows

95, 98, NT, and 2000

k | Frequency of Use (Routine, repeated use, (o]
code of choice - R; Occasional use - O)

1 | Comments on experience with this software, | Software is documented and easy to use.

case of application, adequacy of Adequate documentation has been
documentation provided, known errors or provided and there are no known errors or
issues. issues.

Name and phone number of contact: Doug Kaczmarek, 806-477-4905
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Survey Form: Safety Design Software
a | Code Name and Version HASS
b | Area of Applicability (c.g., structural, fire Fire Protection
protection) . :
¢ | Function of Code Hydraulic calculations for fire protection
systems ;
d | Application (what projects/facilities at the All
site/lab)
e | Code Developer and/or Sponsor HRS Systems
f | Commercial, Proprietary, or Other (Explain) | Commercial
g | Current Owner/Vendor Infrastructure Controls
h | Technical Support Provider HRS Systems
i | Code Platform (Workstation, PC-based, PC-based
Mainframe)
) | Operating System Windows
k | Frequency of Use (Routine, repeated use, o
code of choice - R; Occasional use - O)
. . : No known errors. The computer software
1 | Comments on experience with this software, | .
ease of application, adequacy of is easy to use and well documented.
documentation provided, known errors or
issues.
Name and phone number of contact: Robert Calzareta, 806-477-6998
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Survey Form: Safety Design Software
Code Name and Version SKM Power Tools
b | Area of Applicability (c.g., structural, firo | Etectrical design
protection)
i Short ctmm. ground fault, and
Function of Code .y o ,
-d- | Application (what projects/facilities at the Analysis of electrical dis«ribution systems
site/lab)
¢ | Code Developer and/or Sponsor SKM
f | Commercial, Proprietary, or Other (Explain) Commercial
g | Current Owner/Vendor Electrical Design Group - CEPD
h | Technical Support Provider SKM
i | Code Platform (Workstation, PC-based, PC based
Mainframe)
Operating System Windows
k | Frequency of Use (Routine, repeated use, Anticipated frequent use
code of choice - R; Occasional use - O) 3
Recently purchased. Undergoing training
1 { Comments on experience with this software, / :
case of application, adequacy of and documentation appears to be
documentation provided, known etrors or adequate.

Name and phone number of contact: Dale Moon, 806-477-7070
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Survey Form: Safety Design Software
a | Code Name and Version STADD Pro - 2003
b | Area of Applicability (¢.g., structural, fire | Structural
protection) )
¢ | Function of Code Design of structural systems
. e . agegs Evaluation of structures, gystems or
d 4pphcat10n (what projects/facilities at the components for seismic or wind loading
site/lab)
¢ | Code Developer and/or Sponsor Rescarch Engineers Inc.
f | Commercial, Proprietary, or Other (Explain) Commercial
g | Current Owner/Vendor CE Design Group - CEPD
h | Technical Support Provider Research Engineers Inc.
i | Code Platform (Workstation, PC-based, PC-based
Mainframe)
. Windows
Operating System
k | Frequency of Use (Routine, repeated use, o
code of choice - R; Occasional use - O)
1 | Comments on experience with this software, Currently using NRC QC certified

| ease of application, adequacy of

documentation provided, known errors or
issues.

Name and phone number of contact: Jeff Wang, 806-477-7242
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Survey Form: Safety Design Seftware

a | Code Name and Versioa

ANSYS 7.1 (Mechanical)

Area of Applicability (.., structursl, fire protection)

Structural, Thermal, & Modal Finite Elemont Analysis.

¢ | Function of Code

M&WMW&MM
Analysis '

Application (what projects/facilities at the site/lab)

-5

Uudtopcfomdwgnufelyanﬂysuforsp&hl
tooling.

& | Code Developer and/or Sponsor Aneys Inc. batplwerw.ansvs.caV

f.. | Commercisl, Proprietary, or Other (Explain) Comemercial : -

g | Current Owner/Vendor Ansys Inc.

"h | Technical Support Provider DRD rmmcawm%u.omum)
hatp:/wrerw ded.comy/

Code Platform (Workstation, PC-based, Mainframe)

Workstation

—

Operating System

Microsoft Windows 2000 +

k | Frequency of Use (Routine, repested use, code of
choice - R; Occasional use - O)

Routine

1 | Comments on experience with this software, ease of

application, adequacy of documentation provided,
known ecrors or issues,

~User's Experience i imied to Offsite training & DRD
Technology Corporation.
-omnmmmmmwmm

Aswcllum uumul's louledwhhﬂusoﬁm
- Angys Software Has:

‘Formal commitment fo the requirements given in the United

States Nuciesr Regulatory Commission's Rules and

Rogulstions, Title 10, Chapter 1, Code of Federal Regulstion,
Part 38, Appendix B and spplicable parts of NQA-1, Subpart
2.7, Quality Assurance Requirements for Computer Software

Acceptance of provisioss of Title Io;MICodaot A
Foders! Roguisations, Part 21, titled upotﬁmofbefewud
Noacompliance’s® for commercial grade isoms.

Tracking of customer-reported ervors in ANSYS

Name and phone number of contact: Richard L Ray, x 4665
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Survey Form: Safety Design Software
a2 | Code Name and Version ANSYS 7.1 (Professional)
b | Area of Applicability (e.g., structural, fire protection) | Structural, Thermal, & Modal Finite Element Analysis.
Function of Code Lincar, Limited Nonlincar Structyral, Thermal, & Modal
Analysis.
d | Application (what projects/facilities at the site/lab) Used to perform design safety anllysls for special
' tooling.
s | Code Developer and/or Sponsor Ansys Inc. mimmmg_q@
f | Commercial, Proprietary, or Other (Explain) Commercial
8 | Current Owner/Vendor Ansys Inc. hitp://www.ansys.conl/
| Technical Support Provider DRD Technology Corporation— (T ulsa, Oklahoma)
http//www.drd.comy :
i | Code Platform (Workstation, PC-based, Mainframe) Workstation
J | Operating System Microsoft Windows 2000 +
k | Frequency of Use (Routine, repeated use, code of Routine

Comments on experience with this software, ease of
application, adequacy of documentation provided,
known errors or issues.

- User's Experience is limited to bmne training at DRD
Technology Corporation.

- Online Help Exists Thru The Asasys Customer portal:
As well as electronic manual’s loaded with the software.’
- Ansys Software Has:

Formal commitment o the requircemdnts given in the United
States Nuclear Regulatory Comumissibn's Ruics and
Regulations, Title 10, Chapter 1, Code of Federal Regulation,
Part S0, Appendix B and spplicable parts of NQA-1, Subpart
2.7, Quality Assurance Requirements for Computer Software

Acceptance of provisions of Title 10, Chapter 1,Code of -
Federal Regulations, Part 21, titled "Reporting of Defects and
Noncompliance's” for commercial ginde items.

Tracking of customer-reported etrors in ANSYS

(Which you can audit)

Long-term storage of and access to quality records

Expedited error reporting with certified mailing

Certificates of Conformance provided with product
Shipments.

Per Ansys Quality Services Page:

JIwww, ice Suranc

Name and phone number of contact: Richard L Ray, x 4665
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Sarvey Form:

Safety Desiga Software

a | Code Name and Version

February 2004

M?n(rmm"‘(

Arca of Applicsability (e.g., structursl, firc protection)

CFD (Computational Fluid Dynainics)

¢ | Function of Code

CFD (Coqum Fluid Dynamics)

d | Application (what projects/facilitics at the site/lab)

Used to perform design safety analysis for special
tooling,

¢ | Code Developer and/or Sponsor Ansys Inc. hatp://www.ansys.cotV
- Commhl.l’ropmuy orOdnr(Bxphh) Commercial
g | Current Owner/Vendor Ansys Inc. hitn://www snsys.cony

h | Technical Support Provider

DRD Technology Corporation— (Tulss, Oklshoma)

i ]| Code Platform (Workstation, PC-based, Mainframe)

Workstation

J_| Opersting System

Microsoft Windows 2000 +

k | Frequency of Use (Routine, repested use, code of
choice - R; Occasional use - O)

Routine

1 ] Comments on experience with this software, ease of

application, adequacy of documentstion provided,
known efrors or issues.

- User’s Bxperience Is limited to Offsite training at DRD |
Technology Cocporation.
o%lh&bﬂmmmwmm

Mwlluclecumlcmmualtloudedwl&thuoam
- Ansys Software Has:

Formal commitment 1o the requirements given in the Unisod
Stases Nuclear Rogristory Comemission’s Rules and
Regulations, Title 10, Chapter 1, Code of Federal Regulation,
Past 50, Appendix B and applicable parts of NQA-1, Suhpm
2.7, Quality Assurance Requirements for Computer Software

Acceptance of provisions of Title 10, Chapter 1,Code of
Federat Roguiations, Part 21, titled “Reporting of Defects and
Noncomplisnce'’s” for comuncrcial grade items.

Trackiag of customer-reported errory in ANSYS
(Which you can sudit)
mwﬂndmmqulmm
Expodited esvor with certified mailing
Certificates of Conformance provided with product
Shipments.

Name and phone number of contact: Richard L Ray, x 4665

228




Design Software Survey and Recommendations February 2004

Final Report
Survey Form: Safety Design Software
a | Code Name and Version MSC ADAMS 2003
Area of Applicability (e.g., structural, fire protection) | Dynamics Simulation
¢ | Function of Code Dynamics Simulation
d | Application (what projects/facilities at the site/lab) Used to perform design safety aniiysis and virtual tryouts
for special tooling.
¢ | Code Developer and/or Sponsor MSC Software Corporation
hito://www.mscsofiware comy/
f..| Commercial, Proprietary, or Other (Explain) Commercial
g8 | Current Owner/Vendor MSC Software Corporation
hitpy//www.mscsoftwage com/
h | Technical Support Provider MSC Software Corporation
htp://www.mscsoftware.com/
Code Platform (Workstation, PC-based, Mainframe) Workstation
J | Operating System Microsoft Windows 2000 +
k | Frequency of Use (Routine, repeated use, code of Routine

choice - R; Occasional use - O)

1 | Comments on experience with this software, case of | - User's Experience is limited to Qffsite training at an
application, adequacy of documentation provided, MSC Training Facility.

known errors or issues. - Online Help Exists Thru The Msc's website:

As well as electronic manual’s los'ded with the software.

- The MSC Software Quality Assyrance Program covers
all software related activities froni specification through
maintenance.

As part of our commitment to quality, the MSC Software
Quality Assurance Program compjies With the applicable
portions of Title 10, Code of F: Regulations Part 50,
Appendix B, Quality Assurance Criteria for Nuclear
Power Plants and Title 10, Code of Federal Regulations,
Part 2], Reporting of Safety Relatbd Defects and Non-
Compliances.

Per MSC Quality Certification Page:
Jwww.

Name and phone number of contact: Richard L Ray, x 4665
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Survey Form: Safety Design Software
a | Code Name snd Version MSC MARC 2003
b | Area of Applicability (e.g., structural, fire protection) | Structural, Thermal, Modal, & EM (ESD,
Electromagnetic) Finite Element Anatysis.

¢ | Punction of Code

Linear & Nondincar Structural, Thermal, Modal, & EM
(ESD, Electromagnetic) Analysis.’

d | Application (what projects/facilicies at the sio/lsb)

uunmwmmum_?u’m

¢ | Code Developer and/or Sponsor Msé?oameomomion
hitp://www.macaoftware.comv
f | Commercial, Proprietary, or Other (Bxpiain) Commercial
8 | Curreat Owner/Vendor MSC Software Corporation
A bttp://veww.macsoftware cony/
h | Technical Support Provider MSC Softwars Corporation
htp://vrerv.mace0fiware. cony/
1 | Code Piatform (Workstation, PC-based, Mainframe) | Workstation
J | Opersting System Microsoft Windows 2000 +
k ] Frequency of Use (Routine, repeated use, code of Occasional

choice - R; Occasional use - O)

1 | Comments on experience with this software, ease of

application, adequacy of documentation provided,
known errors or issues.

- User’s Experience is limited to Offsite training at an
- Online Help Exists Thru The MSC’s website:

Jieh e,

As well as electronic manual’s lodgded with the software.

- The MSC Software Quality Assurance Program covers
all software related activities from specification through
maiatenance. .

As part of our commitment to quality, the MSC Software
Quality Assurance Program ies With the applicable
portions of Thtie 10, Code of F Regulations Part 50,
Appendix B, Quality Assurance O for Nuclear
Power Plants and Titlo 10, Code df Federal

Part 21, Reporting of Safety Related Defects and Non-

Name and phone number of contact: Richard L Ray, x 4665

February 2004




Design Software Survey and Recommendations February 2004
Final Report

Survey Form: Safety Design Software

a | Code Name and Version MSC Patran 2003
Area of Applicability (e.g., structural, fire protection) | FEA Pre & Post Processing .
¢ | Function of Code FEA Pre & Post Processing, Setup model and Review
Results. ) .
d | Application (what projects/facilities at the site/lab) Used to perform design safety anajysis and virtual tryouts
for special tooling.
e | Code Developer and/or Sponsor MSC Software Corporation
htp://www,mscsoftware com/
f ] Commercial, Proprictary, or Other (Explain) Commercial
Current Owner/Vendor MSC Software Corporation
HiA
h | Technical Support Provider MSC Software Corporation
i | Code Platform (Workstation, PC-based, Mainframe) | Workstation S
J | Operating System Microsoft Windows 2000 + :
k | Frequency of Use (Routine, repeated use, code of Occasional

choice - R; Occasional use - O)

| | Comments on experience with this software, ease of - User’s Experience is limited to dﬁ‘site training at an
application, adequacy of documentation provided, MSC Training Facility.

known errors or issues. - Online Help Exists Thru The MSC’s website:
hitp://www.mscsoftware.com/support/prod_support/patra

=144 -

As well as electronic manual’s loaded with the software.

- The MSC Software Quality Assurance Program covers
all software related activities from specification through
maintenance.

As part of our commitment to quality, the MSC Software
Quality Assurance Program complies With the applicable
portions of Title 10, Code of Federal Regulations Part 50,
Appendix B, Quality Assurance Criteria for Nuclear
Power Plants and Title 10, Code df Federal Regulations,
Part 21, Reporting of Safety Related Defects and Non-

Compliances.
Per MSC Quality Certification Page:
hitp://www.mscsoftware com/about/pdf/qa_statement.pdf

Name and phone number of contact: Richard L Ray, x 4665
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Survey Form: Safety Design Software
a8 | Code Name and Version MSC Dytran 2002
b | Area of Applicability (e.g., structural, firs protection) | Structural Analysis.
¢ | Function of Code " Crash Analysis
d | Application (what projects/facilities at the site/lab) Umuwmmafaydmuww
¢ | Code Developer and/or Sponsor MSC Software Corporation j
f | Commercial, Proprietary, or Other (Bxplain) Commercial
g | Curvent Owner/Vendor usi&mc«wm
hap://wwyrmacsofiware.com/
h | Technical Support Provider MSC Software Corporation
hitp/fererw.macsoftware com/
1| Code Platform (Workstation, PC-besed, Mainframe) | Workstation .
j | Operating System Microsoft Windows 2000 + +
k | Frequency of Use (Routine, repeated use, code of Occasional

1 | Comments on experience with this software, case of
application, adequacy of documentation provided,
known efrors or issues.

-Uur’sExpu;imeeis limited mmminin'nn
MSC Training Pacility.
-OulhoHobeimm‘l‘heMSC's\wbau

Mwﬂnemwmw'swmmm

-mMSCSoﬁwmQualnymhummmeovm
all software related activities from&poctﬂation through
maintenance.

As part of our commitment to quajity, the MSC Software
Quality Assurance Program With the applicable
poctions of Title 10, Code of F MMMSO

Name and phone number of contact: Richard L Ray, x 4665
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. Survey Form: Safety Design Software
a | Code Name and Version MSC Nastran 2003
b | Area of Applicability (e.g., structural, fire protection) | Structural, Thermal, & Modal Fmiwe Element Analysis.
¢ | Function of Code Linear & Nonlinear Structural, Thermal. & Modal
Analysis
d | Application (what projects/facilities at the site/lab) Used to perform design safety anajysis for special tooling.
¢ | Code Developer and/or Sponsor MSC Software Corporation
f | Commercial, Proprietary, or Other (Explain) Commercial
g | Cumrent Owner/Vendor MSC Software Corporation
. hup://www.mscsoftware.cony/
h | Technical Support Provider MSC Software Corporation
' hitp://www.macsoftware.conv
i | Code Platform (Workstation, PC-based, Mainframe) Workstation
§ | Openating System Microsoft Windows 2000 +
k | Frequency of Use (Routine, repeated use, code of Occasional

Comments on experience with this software, ease of
application, adequacy of documentation provided,

known errors or issues.

« User’s Experience is limited to Offsite training at an
MSC Training Facility.
- Onlule Help Exms Thru The MSC': website:

As well as electronic manual’s loaded with the software.

- The MSC Software Quality Assyrance Program covers '
all software related activities from specification through
maintenance.

As part of our commitment to quafity, the MSC Software
Quality Assurance Program complies With the applicable
portions of Title 10, Code of Federal Regulations Part 50,
Appendix B, Quality Assurance Criteria for Nuclear
Power Plants and Title 10, Code of Federal Regulations,

Part 21, Reporting of Safety Related Defects and Non-
Compliances.

Per MSC Quality Certification Page:

JIwww, nt.

ut/

Name and phone number of contact: Richard L Ray, x 4665
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Survey Form:

Safety Design Software

a | Code Name and Versioa

MSC Myvision

b | Area of Applicabilky (e.g., structural, fire protection)

Materials Database

¢ | Function of Code

MMAidwmofWDauFﬂUuin
FEA aad Hand Analysis. !

d_| Application (what projectu/acifices af the siiiab)

Uﬂumwmmhmwu

¢ | Code Developer and/or Sponsor Mscaoamcorpuﬂon

f | Commercial, Proprietary, or Other (Explain) Commercial

8 | Cusrent Owner/Vendor MSC Software Corporation
btip:/Awww.macsofiware.cony

h | Technical Support Provider MSC Software Corporation
http://wrerw macsoftware com/

Coamwmwmn-m) Workstation
J_| Oporating Syseem “Microsoft Windows 2000 +
k Mmyofllse(nmdm.repmduu.eodaof Occasional

. | choice - R; Occasional use - O)

1 | Comments on experience with this software, ease of
application, adequacy of documentation provided,
known errors or issues.

Unﬂw&lknhcdwmmmgun
MSC Training Facility.
Onliu!kaximThu‘l‘heMSC'am

Asweﬂudeamnicmmnl sloddedvmhﬂnsonm

- The MSC Software Quality Assurance Program covers
all software related activities from specification through
maintenance. .

As part of our commitment to quality, the MSC Software
Quality Assurance Program complies With the applicable
portions of Title 10, Code of F Regulations Part 50,
Appendix B, Quality Assurance Criteria for Nuclear

Power Plants and Title 10, Code of Federal Regulations,
Part 21, Reporting of Safety Relatbd Defects and Non-
Complisnces. :

Name and phone number of contact: Richard L Ray, x 46635

February 2004
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Survey Form: Safety Design Software
a | Code Name and Version Pro-Engineer 2001
b | Ares of Applicability (e.g., structural, fire protection) | Structural Design
¢ | Function of Code 3D Modeling of Special Tooling Designs.
d | Application (what projects/facilities at the site/lab) Used to Design and Draft Speci?{fooling.
e | Code Developer and/or Sponsor Parametric Technology Corporation hitp://www.pic.com/
f | Commercial, Proprietary, or Other (Explain) Commercial '
g | Curreat Owner/Vendor Parametric Technology Corporatign htip.//wwy.ptc.cony/
h { Technical Support Provider Parametric Technology Corporation http://www.pte.com/
i | Code Platform (Workstation, PC-based, Mainframe) Workstation - .
j | Operating System Microsoft Windows 2000 +
k | Frequency of Use (Routine, repeated use, code of Routine

choice - R; Occasional use - O) )
Comments on experience with this software, case of | - User's Experience is limited to Offsite training at a PTC
application, adequacy of documentation provided, or Equivalent Training Facility.
krnown errors or issucs. - Online Help Exists Thiu The PTLC's website:

’ http://www ptc.com/support/suppért-htm
As well as electronic manual's loaded with the software.

This 3D modeling Package is already an NWC Standard

Name and phone number of contact: Richard L Ray, x 4665
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Survey Form: Safety Design Software

a | Code Name and Version SAFER Version 2.02 (Safety Assessment
: | for Explosives Risk) - .

b | Area of Applicability (e.g., structural, fire Explosion Risk Analysis :
protection) :

Function of Code o Explosion Risk Anatysis -
d | Application (what projects/facilities at the Used to assess the risk oflexplosions to
site/lab) _ onsite transportation at Pgntex Plant
¢ | Code Developer and/or Sponsor Developed by APT Resegreh, Inc.
Sponsors: DoD Explosiv¢s Safety Board,
U.S. Amy Technical for

Explosives Safety, U.S. Naval Ordinance
Command, U.S. Air F Safety Center,

and U.S. Marines Ammugition / EES,

f | Commercial, Proprietary, or Other (Explain) | Available with permissiop from DDESB
and training provided by APT Research,
Inc. -

g | Current Owner/Vendor . . Developed by APT Research, Inc.

: Sponsors: DoD Explosivés Safety Board,
U.S. Army Technical Cegpter for
Explosives Safety, U.S. Naval Ordinance
Command, U.S. Air Force Safety Center,
and U.S. Marines Ammunition / EES.

h | Technical Support Provider APT Research, Inc. _
Code Platform (Workstation, PC-based, PC :
Mainframe)

j | Operating System Microsoft Windows

k | Frequency of Use (Routine, repeated use, Occasional
code of choice - R; Occasional use - O)

'Y

1 | Comments on experience with this software, | SAFER is in a trial use period.
ease of application, adequacy of Development is continuirg.
documentation provided, known errors or '

Name and phone number of contact: Tom Forker, x6817
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Criticality Codes

. Survoy Fom\ Safety Design Software '
sioh- =71 VISUAL EDITOR: Three-Dimensional Geometry
.| Visualization Code System.
hal; | VISUAL EDITOR is used to display 3-dimensional
-1 (30) interactive visual graphics of fisstle material
.| systems for Nuclear Criticality Safety (NCS)
L Function: VISUAL EDITOR 18 an kteractive, 3D, |
- | geometry modeling code primarily for use with
- =] MCNP.
=1 VISUAL EDITOR is used to vnsuall)} display 3D
computer modeis of fissile materialp (pits,
- | secondaries, & radioisotopic thermeelectric
-..| generators (RTGs)) in storage vaulls, weapon
. | assembly/disassembly operations (Bays & Cefls),
] and SNM characterization/requalifi¢ation facilities.
| Code developer: Visual Editor Cohsultants
Code distributor: Radiation Safety Information
, Computatlonal Center (RSICC): ﬁp_@m
- | rsice.ornl.govi/rsicc.h
3. | Other. VISUAL EDITOR i packﬂed with MCNP
| Version §.

= Distributor: Radiation Safety Inf jon
o Computationa! Center (RSICC) -
-] rsicc.ornl.qov/rsice.hitmi .

‘| Users can receive technical suppor{ via emaii

| hitp:/Awww.mcnpvised.com
| Code: Visual C++

Platform: PC

o %pﬂtaﬂ £) _____{ Windows 2000 on PC platform. :
k| equenc% ugp (Routine;” =~ - | Frequency will be Routine use with MCNP.
;.| repeteltd i@,"codq ofchoica -R; - :

| Commen '~E_ User experience is cursory until proﬁaency is
achieved by continuous use.

o [ " "bﬁ Known errors are published in the manual and listed
| pre \adod..kqom’bﬂém ol' tssgg& on the internet at URL: http:/Awww.menpvised.com . |
Namo and phone number of contact:

Roy R. Hedtke, 806-477-6295
Linda Vickers, 808-477-6617
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. KENG V.Abwbm-hok-oﬂasll‘

+4 * ' m’mumm itisa Monte Carlo

| : | code used to determine k-eff for fissile

Method of Solufion: The user prepares § single set of input for
the criticalty module (KENO V.s) of 4.4a. The inputis

in terme of saslly visusiized engineering specified In
& simpified, free-form formet. The input file is execuled via the

R used 10 analyze the nucieer ¢riticality safety of
L mmu secondaries, & radiclsolopic

7 thermoslectiic generstors (RTGe)) in vaults, weapon
R mﬂmmw Celis), snd SNM

third-parties
] a ficenss. KENO VA is further restricted distribution for
o Antiderrorism (AT) purpases by the U.S. of
R ' : Commerce Title 16 Commerce and F Trade, Chapler Vi
' o ‘ 8 Buresu of Export Adminisirelion, Parts 730-774, Commerce
Control Software.

< oo olcholos s Oacibienal. . (v&\oofheodo. Currently, KENO V.a. l\unotbo.nV&Vd
-1 User’s experience Is imited 1o formal off-site training. The user
iady. 4 hes sssily set-up KENO input decks snd the geometry.
1, | The wiorial manust and the KENO V.A manual are
| comprehensive in identifying ali the functidnal requirements and
i | festures of the code. Known emrors are published in the manual
A - 1] and fsted on the intermet at URL:
Name and phone number of contact:
Roy R. Hedtke, 806-477-8205
Linda Vickers, 806-477-6817
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' Suwoy Form Safety Des esign: Software I

11 KENO-V| Geometry Modeis, Version 2.00.

February 2004

‘| KENO-3D: A Vigualization Tool for KENO V.a. and

TKENO-3D is used to display 3-dimensional (3D)
interactive visual gmphiu of fissile mjterial sysbms for

‘| Nuclear Critical NCS

Function: KENO-SD is a powerful s te-of-lho-on
-] interactively display their 3D geometry modeis of fissile
| systems.

7] Method of Solution: KENO-3D reads KENO V.a. input
‘| files and dispiays the geometry interattively in 3D.

visualization tool that enables KENO V.a. users to

<~ "] KENO-3D is used lo visually display computer modeis of
-" | fissile materials (pits, secondaries, & radioisotopic
.~ | thermoelectric generators (RTGS)) in storage vaults,

weapon assembly/disassembly operations (Bays &
Cells), and SNM characterization/reqyalification facilities.

| Code developer. Spatial Tect Technology Inc.
. | Code distributor. Radiation Safety Information
Computational Center (RSICC).

el

..*| Tech

‘1 Spatial Technology Inc., and is protected by U.S.
‘i copyright laws. The software is CONFIDENTIAL,

Proprietary: KENO-3D provides an |nterface to ACIS
| (R) 3D Toolkit. ACIS (R) is a registered trademark of
Spatial Technology Inc. ACIS is the sple property of

PROPRIETARY, and a TRADE SECRET, nottobe
disclosed without written authorizatiori from Spatial
nology Inc.

[ Distributor: Radiation Safety Inormation Computafional
 Center (RSICC) hitp:/iwww

h Tochnlcal Supﬁom Rder— +

) 9-"? Users can receive technical suppon L

1 scalehelp@ornl.

| code Ptatfonn(wmhuon pc-based

Code: Microsoft Visual C++
Platform: PC only

-1 Windows 2000 on PC platform,

:| Frequency will be Routine upon vahdation and verification

(V&V)oftheKENOVacode Currestly, KENO V.a. has

i jacv. | The user has easily set-up KENO-3D finput decks and
~ | viewed the geometry. The tutorial manual and the

1 not been V&V'd for use at Pantex PlaEt.

1 identifying all the functional requiremednis and features of
.| the code. Known emrors are published in the manual and
_ | listed on the internet at URL:

User’'s experience is imited to formal pff-gite training.

KENO-3D software manual are comptehensive in

ttp://wWwww.ornl.qov/scale/keno3d/enote. htmi

Roy R. Hedtke, 808-477-6295
Linda Vickers, 806-477-6617

Néme ana?:ﬁone 'rit-lmb'er of contact:
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~{ Function: NICNP s used 1o calcuiatel the k-off for fissiie
1] systems.
{ Nature of Probiem Soived: lthagdmnl-purpou

- , genefaiized g , ime-
’ { dependent, coupled neutron/photon/electron Monte Carlo
| jtt 1 transport code
: 1 Method of Solution: TMMCNPMMNOMIV
: three-dimensional configuration of majierials in geometric

fourth-degree

1 are used. For neutrons, all reactions in a particular
cross-soction evalustion (such as ENDF/B-VI) sre
socounted for. Thermal neutrons are described by both
the free gas and S(aipha,beta) models. For photons, the

N possibility of fluorescent emission afler
sbeorption, absorption in pair prod with focal
emission of annihiiation s bremsstrahlung. A

| bremsstraniung. Energy ranges are 0-20 MeV for
1: : 1 neutrons, 1 keV ~ 1 GeV for slectrons, and 1 keV -~ 100

d ‘| Appitalion (wiiet projécts/faciities &t ‘.'MCN_'Pdi!Mbm.mmMuwa
: radiolsotopic

o T the Sellak. T { fisslie materinie (pits, secondaries, &
Tty .. . -.{ themmoeisciric generators (RTGa)) in Storage vauits,
' T L | weapon assembly/dissssembly (Bays &
s e e __ | Cells SNM characterization/ facilities.
® fopes.ahdlor Sbonsot: > - . ?odoL)dwolopor. LooNamosNatiochaboutory

21 Code distributor: Radiation Safety lformation

< | Computational Center (RSICC).
Other: MCNP was prepared by the Regents of the

-1 Universiy of California at Los Alamos|National
Laboratory under contract number W-7405-ENG-38 for
the U.S. Department of Energy (DOE). The University
7L 7] retaing rights in the MCNP program therefore, MCNP s

-] restricted from distribution to third-parties without a
... | license. MCNP s further restricted frdm distribution for
-+ ] Anti-lerrorism (AT) purposes by the U.S. Department of
-~ | Commerce Titie 15 Commerce and F n Trade,

- 1 Chapter VIt B Bureau of Export Administration, Parts
§ 730-774, Commerce Control List as OD999 Specific

Software. :
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T wuhovmumvhthetwonstsewmmmm
g g Aorept i . 8nd menp-forum@lani.gov .
Hatio wistation- PC:based; 2] Code: Fortran 90 and C

| Platform: PC and Workstation
1 Windows 2000 on PC platform.
-] Routine (R)

-1 MCNP [s the software code of choice [or determining the
y':| neutronic response of fissile materials, The user can
-+ | easily set-up input decks and view the geometry. The

- *| tutorial manual and the MCNP softwate manuai are
" .| comprehensive in identifying all the fuhctionsl
‘ | requirements and features of the codd. Known errors are
. l - - " | published in the manual and listed on the internet at URL:

K D ) ‘1 hitp:/ -X j,
"Name and phone number of contact:
Roy R. Hedtke, 806-477-8295
Linda Vickers, 806-477-8617
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SABRINA: Three-Dimensional Geomelry

a4 Visusiization Code

SABRINABMMMMM(@)
F1 7= interactive visus! graphics of fissiiel material systems
o] for Nuclear NCS

‘| Function: SABRINA is an .w.ooomotry
| modeling code primarily for use with MCNP.
<| Method of Solution: Rmderingnpotformodby

ray tracing or an edge and intersedtion algorithm.

-, Vokunohcﬂoncclaﬂaﬁmmnhdobyny

8. | SABRINA is used to visually 3D computer
... {1 models of fissile materials (pits, aries, &
Ry ndlohotoplcttwmoolectﬂc ors (RTGs)) in

] Los Alamos, Nm 87044, — e —
“| Distsibutor: White Rock Science; PO Box 4727
"] Los Alamos, NM 87544

4
1
43

.| Users can receive technical suppart via emait:

- ] Code: Fortran 77;: ANSIC

Platform: PC and Workstation

¥ o B K

— Windows 2000 on PC platform. . :
Lo . | Frequency will be Routine use with MCNP. ’

hithis - Uwembneobcunoryunhlpioﬁdemyb
.. | achieved by continuous use. :
= 7| Known errors are published in the:manual and listed
'] on the internet et URL:
2 http:/Awww. whiterockscience.com .

Name and phone number of contact
Roy R. Hedtke, 808-477-6295

Linda Vickers, 806-477-8617
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National Nuclear Security Administration

Sandia National Laboratories
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. ' National Nuclear Security Administration
INYSA Sanda Ste Offce
Mastoos! Adnidetetion P O Box 5400
Albuquerque, New Mexico 87185-5400
v 1 4 2009

MEMORANDUM FOR  Everet Beckner, NA-10, Hqs NNSA -

FROM  KareaL WMMW&V‘

SUBJECT Survey of Design Codes Per 4 2 1 5 Request

The purpose of this correspondence 1s to respond 30 your memorandum dated October 16,
2003, requesting aite offices to conduct a survey of demign codes currently in use to
determune if any should be included as part of the toolbox codes The action 18 m response
to the Implementation Plan for Defense Nuclear Facihties Safety Board Recommendation
2002-1, Quality Assurance for Safety Software st Department of Encrgy Defense Nuclear
Facihties, commutment 421 5 Mmmwmmmm
Safety Design Software from Sandia National Laboratories

The dutics and responsibilities associsted with the implementstion of software quality
assurance st the Sandia Site Office as per the Inplementation Plan have been assigned to the
Assistant Manager for Nuclear Faciliies and Safety Basis (AMNFSB) The specific
responsibilitics for software quality assurance, including the fulfillment of the qualification
requirements specified by the Federal Techmical Capability Panel for the Computer Software
Functional Area, will be assigned to a staff member under the direction of AMNFSB

If you have any questions regarding this commitment, plean contact Bill Mullen ofmy staff
at (505) 845-5025

Attachment

cc w/attachment

D Nichols, DNFSB

R Singh NA-124, HQ

R Kendall, NA-53, HQ
P Chuma, SC

S Walker, SNL MS 1141

cc w/o attachment

R Simonton, SNL, MS 0361
M Blackledge, SNL MS 0638
M Hamulton, NNSA/SSO

W T Mullen, NNSA/SSO

D Ward, SNL, MS 1173
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Survey Form: Safety Design Software
A Code Name and Version MACCS?2 versions 1 12 and 1 16
MELCOR Accident Consequence Code System
2
B Area of Applicability (e g, Environment, Economic, and Health Impacts of
structural, fire protection) Nuclear Matenal Plumes, Authonzation Basis
Analyses, Level 3 PRAs
C Function of Code A probabihistic code supporting nsk assessments
through the calculation of consequences of a
nuclear matenal release MACCS2 can be used
to analyze a single weather event or to perform
weather trials based on one or more years worth
of meteorological data
D Application (what General application to US commercial and
projects/facilities at the rescarch reactors by the U S Nuclear Regulatory
site/lab) - Commussion Application to transportation
accidents by DOE Application to DOE Nuclear
Facilities across the complex
E Code Developer and/or Code Developer Sandia National Laboratones,
Sponsor 6415
Code Sponsor U S Nuclear Regulatory
Commussion (currently) and US DOE
. (formerly) .
F Commercial, Propnictary, or | Other The last formal release of the code was

this software, ease of
application, adequacy of
documentation provided,
known errors or 1ssues

Other (Explain) version 1 12 Updates and release 1s done by
consent of the US NRC through Sandia National
Laboratonies, Department 6415
G Current Owner/Vendor US Nuclear Regulatory Commission
H Techmcal Support Provider Sandia National Laboratones, Dept 6415
1 Code Platform (Workstation, | PC-based
PC-based, Mainframe)
J Operating System Windows NT, 2000, XP
K Frequency of Use (Routine, Routine
repeated use — R, Occasional
use - 0)
L Comments on expenence with | Extensive expenience with the software,

currently expanding capability, including
development of a user interface, and considenng
modermzation of the code Most users outside
of Sandia use the example problems mn the user
manuals to develop their inputs Extensive
expenience 1s needed to develop oniginal inputs
Extensive documentation and training available

Name and Phone number of
contact

Dr Nathan Bixler, Org 6415, Sandia National
Laboratones, (505)845-3144
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Code Name and Version

MELCOR185

Area of Applicability (e g,

Nuclear Accadent Source Term, Level 2 PRA

Ol O wW>»

structural, fire protection) A

Function of Code Calculation of the nuclear matenal source term |
resulting from a nuclear accident

Apphcation (what Prmary apphication 15 the determination of the

projects/facilities at the nuclesr matenal release from an accident st a

site/lab) nuclesr reactor or facility This has been applied
to both commercial LWR reactors, DOE-
complex DoD bio-hazard analyses

E | Code Developer and/or Code Doveloper Sandia National Laboratories —
- | sponsor 6415

Code Sponsor U 8 Nuclear

CMWM;__'_‘
Dastnibution of the code 1s controlled by the U S
| Nuclear Reguiatory

Nuclear Comnussion

Techmcal Support Provader Sandia National Laboratonies - 6415
Code Platform (Workstation, WahuuomdemdomPC-hsed(Lm
PC-besed, Mainframe) under development)
J System Unix, Windows, Linux under development
K Frequency of Use (Routine, Routine

mnputs Most users adapt models generated by
Sandia National Laboratonies - 6415 Extensive
documentation and 18 available

Name and Phone number of
contact

Dr Randall Gauntt, Org 6415, Sandia National
Laboratones, (505)284-3989
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Survey Form: Safety Design Software

A Code Name and Version ABAQUS, Version 6 3

B Area of Applicability (e g, | Mechanical/Structural
structural, fire protection)

C Function of Code Finite Element Analysis (FEA)

D Application (what Tiedowns 1n NNSA/Office of Secure
projects/facihties at the Transportation (OST) vehicles used to transport
site/lab) nuclear explosives and nuclear matenals

E Code Developer and/or Vendor
Sponsor

3 Commercial, Propnietary, or | Commercial
Other (Explain)

G Current Owner/Vendor Vendor

H Technical Support Provider | Vendor

I Code Platform (Workstation, | Multi-platform
PC-based, Mainframe)

J Operating System Mulu-OS

K Frequency of Use (Routine, | O

use—R,
Occasional use — O)

L Comments on expenience Just beginning to use, includes Software QA, has
with thus sofRtware, case of website for QA
application, adequacy of . http-//wvww us com/|
documentation provided, and error reporting
known errors or 1ssues //www abaqus com/forms/

reports html
Name and Phone number of | Jeff Gruda, Sandia National Laboratones,
contact (505) 844-9782
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Survey Form: Safety Desiga Software

A Code Name and Version COSMOS, Version 2 8 2003/095

B Area of Applicabuity (e g , Mechanical/Structural
structural, fire protection) : :

C Function of Code mem%g&)

D Apphication (what Tiedowns i of Secure
projects/facilities at the Transportation (OST) vehicles used to transport
site/lab) nuclear explosives and nuclear materials

E Code Developer and/or Vendor
Sponsor :

F Commercial, Proprietary, or | Commercial
Other )

G Current Owner/Veador Vendor

H Technical Support Provader Vendor

1 Code Platform (Workstation, | Multi-platform

.| PC-based, Mainframe)

J System Mult-OS

K Frequency of Use (Routne, (o]
repeated use — R, Occasional

- use -~ 0) .

L Comments on expenence with | Vendor provides excellent trasning, have been -

. | thus software, ease of able to successfully apply COSMOS to tiedown
| application, adequacy of design problems
documentation provided,
known errors or 1Ssucs -
Name and Pbone number of Padilla, Sandia National Laboratones,
contact

(505) 844-2412
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Survey Form: Safety Design Software
A Code Name and Version Integrated Tiger Senies Ver. 5.0
B Area of Applicability (e g, Radiation Effects
structural, fire protection) Gamma
o} Function of Code Coupled electron/photon radiation
transport (1-D, 3-D).
~-| D Apphication (what Auxiliary Hot Cell Facllity/Various design
projects/facilities at the and analysis of experiments associated
site/lab) with accelerators
E Code Developer and/or SNL/Radiation Effects
Sponsor
F Commercial, Propnictary, or | Other — In-house (currently under
Other (Explain) copyright assertion considerations)
G Current Owner/Vendor SNL; RSICC for Ver. 3.0
H Technical Support Provider SNL
I Code Platform (Workstation, | Various
PC-based, Mainframe)
J Operating System Various
K Frequency of Use (Routine, Occasional
repeated use — R, Occasional
use — O)
L Comments on expenence with | Users manual avalable; no physics
this software, ease of manual available.
application, adequacy of
documentation provided,
known errors or 13sues 1
Name and Phone number of | Ron Kensek, 508-845-7642
contact
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Survey Form: Safety Design Software
A Code Name and Version ADEPT Ver, ??
B Area of Apphcability (e g, Safety, Shielding
structural, fire protection) L .
C Function of Code One Dimensional Electron-Photon
Transport by Discrets Ordinates
[D | Application (what Nuchar—-u;WP ~Gamma Eilectron |
projects/facilsties at the Beam Shielding
site/lab) :
B Code Developer and/or SNL
Sponsor
F Commercial, Propnietary, or | Other - In-House
Other (Explain) __
G Current Owner/Vendoe SNL
H Technical Support Provider None
I Code Platform (Workstation, | Any
PC-besed, Manframe)
J___|{ Operatng System Any
K Frequency of Use (Routine, | Occaslonal
repeated use - R, Oecaaoml ‘
use —0)
1L Comments on expenence with
thas software, ease of
application, sdequacy of
documentation provided,
known errors or 15sues o
Name and Phone numbcr of | Len Lorence, 805-848-7068
oontact
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Survey Form: Safety Design Software
A Code Name and Version MCNP Ver. 5
B Area of Apphcability (e g, Safety ~ Shielding, Nuclear Cniticality
structural, fire protection) .
C Function of Code Photonic/Neutronic — Monts Carlo
shielding/criticality
D Application (what Nuclear Facility Safety Analysis
projecty/facilities at the
1 - site/lab)
E Code Developer and/or RSICC Radiation Safety Information
Sponsor Computational Ceriter (RSICC)
F Commerctal, Propnietary, or Commercial
Other (Explain)
G Current Owner/Vendor RSICC
H Techmcal Support Provider RSICC .
I Code Platform (Workstation, | PC-Based, UNIX
PC-based, Mainframe)
J Operating System Windows/DOS, UNIX, LINUX
K Frequency of Use (Routine, Repeated Use
repeated use — R, Occasional
use - 0)
L Comments on expenence with
this software, ease of
application, adequacy of
documentation provided,
known errors or 1ssues
Name and Phone number of | [Note: this is a code that is currently
contact available in DOE’s RSICC; Sandia
nominates this code for toolbox
consideration]
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Survey Form: Safety Design Seftware
A Code Name and Version ANITA Ver. 2000
B | Areaof Applicability (e g, Safety
structural, fire protection) .
C Function of Code ‘| Activation Analysis '
D Application (what Annular Core Research Reactor
projects/facihities at the Sandia Puised Reactor '
site/lab) :
B Code Developer and/or Commission of the European
: Sponsor Communities
F Commercial, Propnetary, or | Commercial
Other (Bxpliain) ' :
G Cumrent Owner/Vendor C Radiation Safety Information
_ Computstional Center (RSICC)
H Techmscal Support Provider None
I Code Platform (Workstation, | PC-Based, UNIX
PC-based, Mainframe) _ — —
J S Windows/UNIX
K Frequency of Use (Routine, | Occasional
repested use — R, Occasional
use — O0)
L | Comments on expenence with
| thus software, ease of
application, adequacy of
documentation provided,
- | known errors or 1ssues '
Name and Phone number of | [Note: this is a code that is currently
contact avallable in DOE's RSICC; Sandia
nominates this code for toolbox
consideration]
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Survey Form: Safety Design Software
A Code Name and Version CINDER Ver. 90
B Area of Applicability (e g, Safety
structural, fire protechon)
C Function of Code Fission Product Decay & Activation
Analysis
|D Application (what Annular Core Research Reactor
projects/facilities at the Sandia Pulsed Reactor
. site/lab)
1E Code Developer and/or LANL
Sponsor
F Commercial, Propnietary, or | Other
Other (Explain) ’
a Current Owner/Vendor LANL (RSICC?) Radiation Safety Information
Computstional Center (RSICC) -
H Techmcal Support Provider LANL ’
1 Code Platform (Workstation, | Any
PC-based, Mainframe)
J Openating System Any
K Frequency of Use (Routine, QOccasional
repeated use — R, Occasional
use - O)
L Comments on expenence with
this software, case of
application, adequacy of
documentation provided,
known errors or 1ssues
Name and Phone number of | [Note: this is a code that was developed
contact at LANL butis also in use at Sandia;
Sandia nominates this code for toolbox
consideration]
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Survey Form: Safety Design Seftware
A Code Name and Version DKPOWR Ver. ?7?
B Area of Apphcability (e g, Safety and Deslign
structural, fire protection) o
C Function of Code Calculates fission product, Electron
Generation, Photon Generation, & Heat -
Gomﬂon_lg;llow_%p shutdown.
D Apphication (what Design of Cooling Systeme _
projects/facilitics at the Safety Analysis — Heat Removal Post
T - site/lab) Accident
E Code Developer and/or LANL
Sponsor
F Commercial, Proprictary, or | Other - ?
Other (Explain)
G Current Ownet/Vendor  LANL ,
{H Techmcal Support Provider | None needed
1 Code Platform (Workstation, | PC
___| PC-based, Manframe) .
J System Windows/DOS
K Frequency of Use (Routine, | Repeated
repeated use — R, Occasional
use — 0)
L Comments on expenience with
thus software, case of
application, adequacy of
documentation provided, ,
known errors or 1ssues _ ‘
Name and Phone number of | [Note: this is a code that was developed
contact at LANL but s also in use at Sandia;
Sandia nominates this code for toolbox
consideration]
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Survey Form: Safety Desiga Software
A Code Name and Version SCALE Ver. 4.4A
B Area of Apphcability (e g, General Reactor Safety Analysis
structural, fire protection) including shielding and criticality.
C Function of Code See above ‘
D Apphcation (what Nuclear Facility Safety
projects/facihitics at the
site/lab)
B Code Developer and/or Oakridge
Sponsor '
F Commercial, Proprictary, or | Commercial
Other (Explan) ;
G Current Owner/Vendor Oakridge/RSICC
H Technical Support Provider | Oakridge
| Code Platform (Workstation, | Any
PC-based, Mainframe)
J System Any
K Frequency of Use (Routine, Occasional
repeated use — R, Occasional
use - 0)
L Comments on expertence with
this software, ease of
application, adequacy of
documentation provided,
known errors or 1ssues
Name and Phone number of | [Note: this is a code that was developed
contact at OakRidge but is also In use at Sandia;
Sandia nominates this code for toolbox
consideration] '
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Survey Form: Safety Design Software
A Code Name and Version PARTISN Ver. 2.99
B Area of Applicability (e g, Safety
| structural, fire protection) _ L
C Function of Cods Radiation Transport
D Application (what All Nuclear Facliities
projects/facilities at the
site/lab) _W
E Code Developer and/or LANL -
- Sponsor
F Commercial, Proprietary, or | Commercial
Other (Explan)
G Current Owner/Vendor LANL/RSICC
H Technical Support Provider LANL
I Code Platform (Workstation, | UNIX
PC-based, Mainframe)
J System UNIX
* Frequency of Use (Routine, | Occasional
repeated use — R, Occasional
use - 0)
L Comments on expenience with
' this software, case of
application, adequacy of
documentstion provided,
known etrors or i1ssues .
Name and Phone numberof | [Nots: this is a code that was developed
contact at LANL but is also in use at Sandia;
Sandia nominates this code for toolbox
consideration]
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National Nuclear Security Administration

Savannah River Site
(Refer to Item 1.c under DOE/EM)
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Adding additional printers to your computer:
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HTTP://PRINTERS
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OR
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START -> RUN -> and at the OPEN prompt typing:
\WPRINTERS
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Sparkman, Debra R.

Page 1 of 1

From:
Sent:
To:
Subject:

Hello all;

Greg Baker {GDBaker@pantex.doe.gov]

Thursday, March 18, 2004 12:46 PM

MacDougall, Albert E (ALB); Sparkman, Debra R.; adamsde@ghf.myrf.net
In-Brief Change of location

The in-brief on March 22nd will be in the East Conference Room--not the Executive Conference Room.

1 will answer any questions or meet anybody at pass and badge that would like me to show them where everything is focated. Please calf me at
3246 when you get here. That is (806) 477-3246 from off site.

Greg

3/18/2004




